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Types of Capacitor and Dielectric Material

COG , COG

COG  The capacitor of this kind dielectric material is considered as Class capacitor, including general
capacitor and high frequency COG capacitor The electrical properties of COG capacitor are the most stable one
and have little change with temperature, voltage and time. They are suited for applications where low-losses and

high-stability are required, such as filters, oscillators, and timing circuits.

X7R  X5R

X7R X5R  material is a kind of material has high dielectric constant. The capacitor made of this kind material is
considered as Class capacitor whose capacitance is higher than that of class . These capacitors are classified as
having a semi-stable temperature characteristic and used over a wide temperature range, such in these kinds of circuits,

DC-blocking, decoupling, bypassing, frequency discriminating etc.

Y5V

Y5V The capacitor made of this kind of material is the highest dielectric constant of all ceramic capacitors. They are
used over a moderate temperature range in application where high capacitance is required because of its unstable
temperature coefficient, but where moderate losses and capacitance changes can be tolerated. Its capacitance and

dissipation factors are sensible to measuring conditions, such as temperature and voltage, etc
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General Product Parts Numbering System
() (example)
TCC 0805 Y5V 105 M 500 D T
Chip Size
Type=LxW Capacitance Capacitance Thickness
Code of 0402=1.00>0.50mm 105=10x10° Tolerance A:0.5+ 0.05mm
Ceramic 0603=1.60>0.80mm =1000,000pF A=+ 0.05pF B:0.60+ 0.10mm
H 5
Capacitor | | 45055 00>.25mm > B=+ 0.1pF C:0.80+ 0.10mm
Two  significant
1206=3.20>1.60mm . C=+ 0.25pF D:0.85% 0.10mm
digits followed by £11.00+ 0.10
= = :1.00£ 0.20mm
1210=3.20>2.50mm no. of Zefo D=+ 0.5pF
1808=4.50>2.00mm F=+ 1.0% F:1.25+ 0.20mm
1812=4.50>3.20mm G=+ 2.0% H:1.6+ 0.20mm
2220=5.70>5.00mm J=+ 5.0% G:2.0+ 0.20mm
2225=6.40>5.70 mm K=+ 10% M:2.5+ 0.30mm
\ 4
M=+ 20%
Z=-20/+80%
Rated
Dielectrics
COG, X7R,
X5R, Y5V
R (Fax):( 7630 6833928, 63330921«
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Product Capacitance Range
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: COG(0.5pF~4.9pF): BIC COG(5.0pF~9.9pF): D COG(= 10pF): F(+ 1%), G(x 2%), J(= 5%),K(210%)

X7RIX5R: J(+ 5.0%) K(x 10%) M(x 20%)
Y5V: M(z 20%)  Z(-20,+80%)

A 0.50+ 0.05mm

Tolerance:

X7RIX5R: J(+ 5.0%) K(x 10%) M( 20%)

Y5V: M(x 20%) Z(-20,+80%)
Thickness: A 0.50+ 0.10mm

Above capacitance for reference only, actual cap. Range depends on the standard products.

COG(0.5pF~4.9pF): C  COG(5.0pF~9.9pF): D COG(= 10pF): F( 1%), G(+ 2%), J(+ 5%)
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Y5V
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[N oM e IoN iol iol io M io N io X io N io X Io X io 3 No I io I Kol Kol Kol No N Ko Kol No Il Kol Kol Kol

OO0 |00 |00 |0 [0]|0 |00 |0 |0 |0 |0 [0]|0][0 [0 |0 |0 |0 [0 |0 |0
OO0 OO0 |0 |0 |0 [0O|0 |00 |00 |0 [0 [0|0[0 [0 |0 |00 [0 |0 |0
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O 0[O0 |00 |0 [0 [0 |00 |0 [0][0 |00 |0 (0|0 |00 |0 ([(0]0 |0 |0 |0
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OO0 |0 |0 |00 ]0 [0 [0 |00 |0 |0 |0 |0 [0|0 |0 [0 |0 |0 |0 [0[0]|0|0 |0 |0

OO |0 |0 [0[0|I0 |0 |0 |0 [0|0 |0 |0 [0[0|0 |0 [0 |0 |00 |00 |0 |00 |0

475

OO OO0 |00 |0 |0 [0]|0 [0 [0 [0 |00 [0 |0 |0 [0 [0]|0|0 [0 |0 |0 |0 [0 |0 |0
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O O[O |00 |0 [0O[0 |00 [0 |0 |00 [0 |0 [0 [0 [0 |00 |0 |0]|0[(0[0]|0[0 |0 |0
O O[O |0 |00 (0[O0 |00 [0 |0 |0 |0 [0]0 [0 [0 [0 |00 |0 |0]|0 [0 [0]|0[0 |0 |0

: COG(0.5pF~4.9pF): B/IC COG(5.0pF~9.9pF): D COG(= 10pF): F(x 1%), G( 2%), J(+ 5%),K(210%)

X7RIX5R: J(x 5.0%) K(x 10%) M(x 20%) Y5V: M(x 20%) Z(-20,+80%)

C 0.80+ 0.1mm

Tolerance: COG(0.5pF~4.9pF): C COG(5.0pF~9.9pF): D COG(= 10pF): F(x 1%), G(x 2%), J(+ 5%)
XTRIX5R: J(+ 5.0%) K(+ 10%) M(x 20%) Y5V: M(+ 20%) Z(-20,+80%)
Thickness: C  0.80+ 0.1mm

Above capacitance for reference only, actual cap. Range depends on the standard products.
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0805(2012)

Y5V

D

X5R

X7R

COG

B |D/F|D/F|D/F|B/D|B/D|B/D|B/D|B/D|B/D|B/D|B/D|B/D|B/D
B |D/F|D/F|D/F|B/D|B/D|B/D|B/D|B/D|B/D|B/D|B/D|B/D|B/D
B |D/F|D/F|D/F|B/D|B/D|B/D|B/D|B/D|B/D|B/D|B/D|B/D|B/D
B |D/F|D/F|D/F|B/D|B/D|B/D|B/D|B/D|B/D|B/D|B/D|B/D|B/D
B |D/F|D/F|D/F|B/D|B/D|B/D|B/D|B/D|B/D|B/D|B/D|B/D|B/D
B |D/F|D/F|D/F|B/D|B/D|B/D|B/D|B/D|B/D|B/D|B/D|B/D|B/D

B |D/F|D/F|D/F|B/D|B/D|B/D|B/D|B/D|B/D|B/D|B/D|B/D|B/D| D
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0805(2012)
COoG X7R X5R Y5V

Cp Voo | 500 [250]100] 50 | 25 | 16 [500]250]100] 50 [ 25| 16 [ 10|6.3] 50| 25 16| 10[6.3] 50] 25| 16| 10]6.3
152 B|B|B|B| B |b/F|D/F|D/F|B/D|B/D|B/D|B/D|B/D|B/D|B/D|B/D|B/D|B/Dl D | D | D| D | D
182 B|B| B | B |p/F|D/F|D/F|B/D|B/D|B/D|B/D|B/D|B/D|B/D|B/D|B/D|B/D] D | D | D| D | D
222 B|B| B | B |p/F|D/F|D/F|B/D|B/D|B/D|B/D|B/D|B/D|B/D|B/D|B/D|B/D] D | D| D| D | D
272 B | B | B |p/F|D/F|D/F|B/D|B/D|B/D|B/D|B/D|B/D|B/D|B/D|B/D|B/D} D | D | D| D | D
332 D|D|F|D/FID/FfD|D|D|D|D|D|D|D|D|D|D|D|D|D]|D
472 D|D|F|D/FID/FfD|D|D|D|D|D|D|D|D|D|D|D|D|D]|D
562 D|D|F|D/FID/FfD|D|D|D|D|D|D|D|D|D|D|D|D|D]|D
682 D|F|o/Flp/FD|D|D|D|D|D|D|D|D|D|D|D|D|D]|D
103 FlosFlozFf D | D|D|DfD|D|D|D|D|D|DfD|D|D|D
153 FlozelD|D|D|D|fD|D|D|D|D|D|D|D|D|D]|D
183 FlozelD|D|D|D|D|D|fD|D|D|D|D|D|D|D]|D
223 FlozefD|D|D|D|fD|D|D|D|D|D|D|fD|D|D]|D
273 FlozefD|D|D|D|fD|D|D|D|D|D|D|D|D|D]|D
333 FlozefD|D|D|D|D|D|D|D|D|D|D|D|D|D]|D
393 FlozelD|D|D|D|D|D|D|D|D|D|D|D|D|D]|D
473 FlozelD|D|D|D|fD|D|D|D|D|D|D|D|D|D]|D
563 o/ff p|D|D|fD|D|[D|D|[DfDfD|D|[D|D|D|D
683 o/ff p|D|D|fD|D|[D|D|[DfDfD|D|[D|D|D|D
104 o/ff p|D|D|fD|D|[D|D|[D|[DfD|D|[D|D|D|D
154 p|/p|D|D|D|D|D|D|D|D|D|D|D|D]|D
184 p|/bp|D|D|D|D|D|D|D|D|D|D|D|D]|D
224 o/ff D|D|D|D|o/FfD|D|[D|D|D/FfD[D|D| D
274 o/ff D|D|D|D|o/FlD|D|[D|D|D/FfDfD|D| D
334 o/ff D|D|D|D|o/FlD|D|[D|D|D/FfDfD|D| D
474 o/F|p/F|D/F| D | D |po/F|D/F|D/F| D | D |D/F|D/F[D/F| D | D
684 D |D/F|D/F| D | D | D |D/F|D/F| D | D | D |D/F|D/F| D | D
105 D |D/F|D/F| D | D | D |D/F|D/F| D | D | D |D/F|D/F| D | D
225 F F|F F FIF FIF|F|F
475 F F|F F FIF FIF|F
106 F|F F|F F|F
226 F|F F|F F
476 E F

: COG(0.5pF~4.9pF): BIC COG(5.0pF~9.9pF): D COG(= 10pF): F(+ 1%), G(+ 2%), J(+ 5%),K(10%)
XTRIX5R: J(+ 5.0%) K(x 10%) M(t 20%) Y5V: M(x 20%) Z(-20,+80%)

B 0.60+ 0.1mm

Tolerance:

D 0.85+ 0.lmm F 1.25+ 0.2mm
COG(0.5pF~4.9pF): C COG(5.0pF~9.9pF): D COG(= 10pF): F( 1%), G(+ 2%), J(+ 5%)
XTRIX5R: J(+ 5.0%) K(x 10%) M(+ 20%) Y5V: M(x 20%) Z(-20,+80%)

Thickness: B 0.60+x 0.Imm D 0.85+ 0.Imm F 1.25+ 0.2mm  Above capacitance for reference only, actual cap.

Range depends on the standard products.
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1206(3216)
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25

X5R

10 | 6.3] 50

16
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10 [ 6.3 50

16

25
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2000 1000|630 500/250( 100 50 | 25 [ 16 | 2000 | 1000 | 630|500 250| 100| 50
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D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D/E
D/E
D/E
D/E
D/E
D/E
D/E
D/E

D/E/

D/E/

D/E/

D/E/

D/E/

D/E/

D/E/

D/E/

D/E/

D/E/| D/E

D/E/| D/E

Cp Vic

OR5
1RO
2R0
3RO
4R0
5R0
6RO
7RO
8RO
9RO

100
120
150
180
200
220

270

300

330

390

470

560

680

820

101

121

151
181
201
221
271
331
391
471
561
681
821

102
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Document No.

DRAAW108G/0-2016

SPECIFICATIONFOR APPROVAL

1210(3225)

Y5V

6.3

10

H

16

H

25

H/G

X5R

25

H

10| 6.3 | 50

H

16

H/G[ H

1210(3225)

X7R

H

10 | 6.3 | 50

H

16

25

H/G| H

COG

Cp Vpc | 2000|1000| 500 | 250 | 100 | 50 | 2000|1000 630 | 500 | 250 [ 100| 50

100
120
150
180
200
220
270
300
330
390
470
560
680
820
101
121
151
181
201
221
271
331
391
471
561
681
821
102
152
182
222
272
332
472
562
682
103
153
223
333
473
563
683
104
154
224
334
394
474
684
105
225
475
106
226
476
107
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ADD : San Huan Industris]l District Feng Tang CheoZhou GuangDong, Chinas

COG(= 10pF): F(x 1%), G(x 2%), J(= 5%),K(210%) X7R/X5R J(* 5.0%) K( 10%) M(x 20%)
Y5V: M(x 20%) Z(-20,+80%)
D 085t 0.Imm F 1.25+ 0.2mm H 1.60+ 02mm G 2.00#0.20mm M 2.500.30mm

Tolerance  COG(= 10pF): F(x 1%), G(x 2%), J(x 5%) X7R/X5R:J(x 5.0%) K(zx 10%) M(x 20%)
Y5V: M(x 20%) Z(-20,+80%)
Thickness: D 0.85+ 0.1mm F 1.25+ 0.2mm H 1.60+ 0.2mm G 2.0040.20mm M  2.5040.30mm

Above capacitance for reference only, actual cap. Range depends on the standard products.

T s mem msmamn eme o
G, 083523 FERE (Fax) t( 7682 68350928 , 6833021+
-
E

E-mazil: market@ chinz- threecircle.com Website: http:www.octe ooy
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Document No.

SPECIFICATIONFOR APPROVAL DRAAW108G/0-2016
1808(4520)

1808(4520)
COG X7R Y5V

Cp Voc | 2000]1000] 500] 250 2000] 1000 500] 250[ 00| 50 | 25 | 16
101
121
151
181
201
221
271
331
391
471
561
681
821
102
222
332
472
562
103
153
223
333
473
563
683
104
224
474
105
225 FlF|F
475 H
106

al
o

n
n

m|mlmy MM mlm|mm MM T

mlm|mym|m|mm|m|Tm

MMM MM mim|m|mmym|m|m|Tm|m
MMM m MM mmmymmm|m T

MMM m|m|m|m|mmm|mm|m|Tm|m|m|m

m|lm|lm|m|mmim|m|mm|m|mmmm| T T

m|m|m| MMM m|m|mm|m|m|m|T|m

mMm|mlm|m|mmm|m|mmm|mmmm|Tmm| T

m|m|m| M| mmim|m|mm|m|m|mm|m|mim|m|m|m|Tm|m

MMM m|mmm|m|m|m|m|m|m|mmjm|lm|m|im|m|m|m|Tm|m

COG(= 10pF): F(x 1%), G(+ 2%), J(+ 5%),K(210%) X7R J(* 5.0%) K(* 10%) M(+ 20%)
Y5V: M(+ 20%) Z(-20,+80%)
F 125+ 0.2mm H 1.60£ 0.2mm
Tolerance  COG(= 10pF): F(x 1%), G(x 2%), J(+ 5%) X7R:J(x 5.0%) K(x 10%) M(x 20%)
Y5V: M(+ 20%) Z(-20,+80%)
Thickness: F 1.25+ 0.2mm H 1.60+ 0.2mm  Above capacitance for reference only, actual cap. Range depends on the

standard products.

-mail Website: hitp:/www.octe.cod 16
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ADD : 5zn Husn Industrizl District Feng Tang Cheo Zhou GuangDong, Chinas

Document No.

SPECIFICATIONFOR APPROVAL DRAAW108G/0-2016

COG(= 10pF): F(x 1%), G(x 2%), J(x 5%),K(#10%) X7R/X5R J(x 5.0%) K(x 10%) M(zx 20%)
Y5V: M(x 20%) Z(-20,+80%)
D 0.85+ 0.1mm E 1.00+ 0.Imm F 1.25+ 0.2mm H 1.60+ 0.2mm G 2.0040.20mm M 2.504.30mm

Tolerance  COG(= 10pF): F(x 1%), G(x 2%), J(+ 5%) X7R/X5R:J(+ 5.0%) K(x 10%) M(x 20%)
Y5V: M(x 20%) Z(-20,+80%)
Thickness: D 0.85+ 0.1mm E 1.00+ 0.Imm F 1.25+ 0.2mm H 1.60+ 0.2mm G 2.0020.20mm
M  2.5040.30mm

Above capacitance for reference only, actual cap. Range depends on the standard products.

FEE(Tel) © 86-768-6833540, 683923 TEE (Fax) :( 768 6833928, 68535921+
E-mail: marketi@ china- threecircle com Website: http:woww.octe ooy 18
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Document No.

SPECIFICATIONFOR APPROVAL

DRAAW108G/0-2016

2220(5750)

CoG
Cp Voc 50 2000 1000 500 250 100 50
101
121
151
181
201
221
271
331
391
471
561
681
821
102 F/H
222 F/H
332 F/H
472 F/H
562 F/H
103 F/H
223 F/H
333 F/H

473 F/H
563

683
104

m m m m m m m m M m m m m m m
I I X T I I T T

I r ©* r r X r X X X I I T T

¢ 66 T r X r X X r X © r X © I~ I I I T
¢ &G G I r r X r r r r r X I I T T T T T
¢ 66 T r r r X X r X © X X © I~ © I I T

®» O ©

REE(TEl) ¢ 86-768-6855949, 685923

E-mail: markst @ china-threscircle.com

25

50

25

R (Fax) i 7632 6833928, 6833521«
Website: http:www.octe ooy
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ADD : 5zn Husn Industrizl District Feng Tang Cheo Zhou GuangDong, Chinas

Document No.

SPECIFICATIONFOR APPROVAL DRAAW108G/0-2016

COG(= 10pF): F(x 1%), G(x 2%), J(x 5%),K(#0%) X7R J(x 5.0%) K(x 10%) M(x 20%)
Y5V: M(x 20%) Z(-20,+80%)
E 1.00+ 0.1mm F 125+ 0.2Zmm H 1.6040.20mm G 2.00#.20mm M 2.5040.30mm

Tolerance  COG(= 10pF): F(x 1%), G(x 2%), J(x 5%) X7R:J(x 5.0%) K(x 10%) M(x 20%)
Y5V: M(x 20%) Z(-20,+80%)
Thickness: E  1.00+ 0.Imm F 1.25+ 0.2mm H 1.60#.20mm G 2.00#.20mm M 2.5040.30mm

Above capacitance for reference only, actual cap. Range depends on the standard products.

N 1w p o e
- " (2} ~
EE'IE_-E]. = 0= 0a-0al

3 683923 FERE (Fax) t( 7682 68350928 , 6833021+
E-mail: m arkst @ china-th

circle.com Website: hitp: www octe.ood
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Document No.

SPECIFICATIONFOR APPROVAL DRAAW108G/0-2016
2225(5764)
2225(5764)
COG X7R Y5V
Cp Vpc 50 400 250 50 25
101 E
121 E
151 E
181 E
201 E
221 E
271 E
331 E
391 E
471 E
561 E
681 E
821 E
102 E G G
222 E G G
332 E G G
472 E G G
562 E G G
103 E G G
223 E G G
333 E G G
473 E G G
563 E G G
683 G G
104 G G
224 G G
334 G G
474 G G
684 G G
225 M M
475 M M
106 M

COG(= 10pF): F(x 1%), G(+ 2%), J(+ 5%),K(210%) X7R J(* 5.0%) K(* 10%) M(+ 20%)
Y5V: M(+ 20%) Z(-20,+80%)
E 110+£ 0.lmm G 2.00£ 0.20mm M 2.5020.30mm
Tolerance  COG(= 10pF): F(x 1%), G(x 2%), J(+ 5%) X7R:J(x 5.0%) K(x 10%) M(x 20%)
Y5V: M(+ 20%) Z(-20,+80%)
Thickness: E  1.10+ 0.Imm G 2.00+ 0.20mm M 2.5020.30mm

Above capacitance for reference only, actual cap. Range depends on the standard products.

21
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=PREE i EESENTEESISTIEE  BECPos Cods) 1 5156460
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Document No.
SPECIFICATIONFOR APPROVAL DRAAW108G/0-2016
5. Dimensions
L LW
0402 0603 0805 1206 1210 1808 1812 2220 2225 e g e \ _
— ) I
Chip Size  0402,0603,0805,1206,1210,1808,1812 ,2220 and 2225
L W e g min T
Type (mm) (mm) (mm) (mm) (mm)
0.15~0. — — S S S
0402 1.00+ 0.05 | 0.50+ 0.05 2 04 | 0.50+ 0.05
0603 1.60+ 0.10 0.80+ 0.10 0.2~0.5 0.5 | 0.80+ 0.10 — — S S S
0805 2.00+ 0.10 1.25+ 0.10 0.2~0.7 0.7 | 0.60+ 0.10 | 0.85+ 0.10 | 1.25+ 0.20 S S S
08057 | 2.00+ 0.20"™ | 1.25+ 0.20" | 0.2~0.7 0.7 | 0.60+ 0.10 | 0.85+ 0.10 | 1.25+ 0.20 _— _— S
1206 3.20+ 0.20 1.60+ 0.20 0.3~0.8 1.6 | 0.85+ 0.10 | 1.00+ 0.10 | 1.25+ 0.20 | 1.60+ 0.20 _— S
1206 | 3.20+ 0.30"* | 1.60+ 0.30° | 0.3~0.8 1.6 | 0.85+ 0.10 | 1.00+ 0.10 | 1.25+ 0.20 | 1.60+ 0.30™ - -
1210 3.20+ 0.30 2.5+ 0.20 0.3~0.8 1.6 | 0.85+ 0.10 | 1.25+ 0.20 | 1.60+ 0.20 | 2.00+ 0.20 | 2.50+ 0.30 S
1210™ | 3.20+ 0.40™ 25+ 030" | 0.3~0.8 1.6 | 0.85+ 0.10 | 1.25+ 0.20 | 1.60+ 0.20 | 2.00+ 0.20 | 2.50+ 0.30 S
1808 450+ 0.30 2.0+ 0.20 0.3~15 25 | 1.25+ 0.20 | 1.60+ 0.20 S _— _— S
1808™ | 4.50+ 0.40™ 20+ 0251 | 0.3~15 25 | 1.25+ 0.20 | 1.60+ 0.20 S _— _— S
1812 450+ 0.30 3.2+ 0.30 0.3~15 25 | 0.85+ 0.10 | 1.00+ 0.10 | 1.25+ 0.20 | 1.60+ 0.20 | 2.00+ 0.20 | 2.50+ 0.30
1812" | 4.50+ 0.40™ 3.2+ 040" | 0.3~15 25 | 0.85+ 0.10 | 1.00+ 0.10 | 1.25+ 0.20 | 1.60+ 0.20 | 2.00+ 0.20 | 2.50+ 0.30
2220 5.70+ 0.40 5.0+ 0.40 0.3~1.1 35 | 1.00+ 0.10 | 1.25+ 0.20 | 1.60+ 0.20 | 2.00+ 0.20 | 2.50+ 0.30
2225 5.70+ 0.40 6.4+ 0.40 0.3~1.1 35 | 1.00+ 0.10 | 2.00+ 0.20 | 2.50+ 0.30 _— _—
*] 1uF
FERE (Fax) t( 7682 68350928 , 6833021+
Website: http: rw.octecod 22
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Document No.

SPECIFICATIONFOR APPROVAL DRAAW108G/0-2016

Specification and Test Condition

6.1 Appearance
Dielectrics Specification Testing Condition
COG/XTR/X5R/Y5V
No defects or abnormalities Visual inspection.
6.2 Dimensions
Dielectrics Specification Testing Condition
COG/X7RIX5R/Y5V
Within the specified dimensions Using calipers on micrometer
6.3 Capacitance
Dielectrics Specification Testing Condition

. . 1.040.2Vrms, IMHz+10%
Within the specified tolerance

COG (C>1000 pF, 1.040.2Vrms, 1IKHz+10% )
A:30.05pF;B:40.1pF;C:40.25pF;

D:40.5pF;J: 45%

1.040.2Vrms, 1IKHz+10%
X7R/X5R Within the specified tolerance Cp 10uF,0.540.1Vrms,120+24Hz
J: 4% K:#0% M: 0%

1.040.2Vrms, 1KHz+10%
Y5V Within the specified tolerance Cp 10uF,0.540.1Vrms,120+24Hz
M: 220%; Z: -20%, +80%

25 £3 70%RH.

s menm smeseen e
FERE (Fax) t( 7682 68350928 , 6833021+
.
Website: http:/ www.octe.ooe
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SPECIFICATIONFOR APPROVAL

Document No.

DRAAW108G/0-2016

6.4 Dissipation Factor
Dielectrics Specification Testing Condition
. 1.040.2Vrms,1MHz+10% ,25
COG Cp<30pF, Q=400+20Cp; (Cp>1000pF,1.020.2Vims, 1KH
Cp=30pF, Q=1000 2+10%)
Ugr= 100V DF< 3.5%
25V< Ugsg 50V, DF< 3.5%
< 5.0% (0402= 333, 0603= 224, 0805= 684,
1206 225, 1210= 475
< 7% 0603= 334 0805= 106 1206= 475
Ur=16V, DF< 5.0% 1.040.2Vrms, 1KHz#10%,
X7R/X5R < 7%  0402= 104, 0603= 564, 0805= 105, (Cp 10uF,0.540.1Vrms,
1206= 475, 1210= 106 120424Hz)
< 10.0% 0402= 104, 0603= 684, 0805= 105,
1206= 475, 1210= 106
Ur=10V, DF< 7.0%
DF< 10% 0402= 1p F,0603= 2.2u F, 0805= 4.7
M F1206= 10y F, 1210= 22u F
Ur =6.3V, DF< 10%
Ugr= 50V, DF<7.0%
Ur=25V, DF<7.0% (0402= 0.047u F, 0603= 0.1p 1.040.2Vrms, 1KHz+10%,
F, 0805> 0.33u F,1206> 0.68u F, 1210= 1y F) (Cp  10uF,0.520.1Vrms,
DF <9.0% (0402> 0.068p F, 0603 0.47u F, 120424Hz)
> > >
Y5V 080_5_ 1y F1206= 4.7y F 1210= 10u F) o5 48hrs
Ur=16V, DF <9.0% at25 ,48hrs after annealin
< 12.5%(0402= 224 0603= 225 0805= 335 ’ g
1206= 106 1210= 226 1812> 476
Ur=10V, DF £12.5%
Ur=6.3V, DF <15.0%
25 =3 70%RH.
6.5 Insulation Resistance
Dielectrics Specification Testing Condition
Ugs 50V U =U
Ugs 50V 10 GQ  500Q-F( R 6045 R
COG/XTR/ ) 25 '
X5R/Y5V . )
UR_s 50V _ More than 10 GQ or 500Q-F, Charge Time:60=5sec
whichever is smaller.
Temperture:25
Ugs 400V U =Ug
Ur 50V 4GQ 100Q-F ( Ur 400V U =400V
COG/XTR ) 1605
Ugr 50V More than 4 GQ or 100Q-F , 25
whichever is smaller. Charge Time:6045sec
Temperture:25
25 =3 70%RH.
BHE(TeD) - 86 £HE ';ZLZ:‘E.@LZ; G835921+
E-mail: marke Vebsite: hittp xw.octe.ooe
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SPECIFICATIONFOR APPROVAL DRAAW108G/0-2016

6.6 Dielectric Strength

Dielectrics

Rated voltage range

Measuring Method

COG

Ugrs< 50V

300%,5
50mA

Force 300%Rated voltage for 5second.

Max..current should not exceed 50 mA.

XTR/IX5RIY5V

Ugrs< 50V

250%,5
S0mA

Force 250%Rated voltage for 5second.

Max..current should not exceed 50 mA.

COG/XT7R

100V<s Ugr 500V

200%,5
S0mA

Force 200%Rated voltage for 5second.

Max..current should not exceed 50 mA.

500Vs Ug 1000V

150%,5
50mA

Force 150% Rated voltage for 5second.

Max..current should not exceed 50 mA.

1000V< Ug 2000V

150%,5
S0mA

Force 150%Rated voltage for 5second.

Max..current should not exceed 50 mA.

Ugr= 2000V

120%,5
30mA

Force 120%Rated voltage for 5second.

Max..current should not exceed 30 mA.

e er mrne rAmmen emmmes
m) o T8 ) 6333528 5 GE53021#

EH(Fz

Website: http:ww

w.ccte.oo
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Document No.

DRAAW108G/0-2016

6.7 Temperature Coefficient of Capacitance
Dielectrics Specification Testing Condition
+30ppm/ Measure capacitance under follow table list
#.2% 0.05p F
temperature:
COG _ I
Temperature coefficient within COG. X7R X5R Y5V
Cp drift within 30.2% or #0.05pF 1 2542 2542 2542
2 -5543 -5543 -3043
3 258 258 258
+15%
XTRIX5R _ o 4 12543 8543 8543
Capacitance change within #15%
5 258 258 258
1) COG
3
1 3 5
3
The capacitance drift is calculated by dividing the
differences between the maximum and minimum
measured values in the step 1,3 and 5.
+22%, -82% The temperature coefficient is determined using the
) o Capacitance measured in step 3 as a reference.
Y5V Capacitance change within +22%,
2) X7R X5R Y5V
-82%
X7R  X5Rand Y5V
25
The ranges of capacitance change compared within
the above 25  value over the temperature ranges
shall be within the specified ranges.

s menm smeseen e
FERE (Fax) t( 7682 68350928 , 6833021+
.
Website: http:/ www.octe.ooe
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SPECIFICATIONFOR APPROVAL DRAAW108G/0-2016
6.8 Adhesion
Dielectrics Specification Testing Condition
6N 10#1

The pressurizing force shall be 6N (=600g*f) and
the duration of application shall be 10+1sec.

COG/XTRIX5R/ | No removal of the terminations or

hpoked jig \\

Y5V other defect shall occur. Q board
Chip
cross-section
6.9 Solderability of Termination
Dielectrics Specification Testing Condition
24545
2H
95%
5%
coG ’ Solder temperature: 24545
X7R/X5R 95% min. coverage of both terminal | pipping time: 241 seconds.
YoV electrodes and less than 5% have pin | Completely soak both terminal electrodes
holes or rough spots. in solder
6.10 Resistance to leaching
Dielectrics Specification Testing Condition
120 ~150 /60
95% 27045
5%, 10+
coe 95% mi f both terminal
XTRIXER % min. coverage of both termina
v5v electrodes and less than 5% have pin | Solder temperature: 27025
preheated: 120 ~150 /60sec
holes or rough spots. S
) Dipping time: 101 seconds.
No remarkable visual damage. Completely soak both terminal electrodes
in solder
FEE(Tel) © 86-768-6833549 , 683923 TEE (Fax) :( 768 6833928, 68535921+
E-mail: market@ chinz- threecircle.com Vebsite: http: cote.ood
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6.11 Bending
Dielectrics Specification Testing Condition

5% 0.5 1.0mm/s 1mm
PE Solder the capacitor on testing substrate and put

COG it on testing stand. The middle part of substrate

shall successively be pressurized by pressuring

No remarkable visual damage rod at a rated of about 1.0mm/sec. Until the

Cp change < +5% or < 0.5 pF deflection become means of the 1.0mm.

+10%
XT7R/IX5R |
No remarkable visual damage - :
Cp change < +10% m% ‘
capacitance meter
\
430%
Y5V
No remarkable visual damage
Cp change < +30%
BHiE(Tel) - 86-768-6835949, 683923 EH (Fax) 1 7683 6853928, 6833921+
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6.12 Resistance to Soldering Heat
Dielectrics Specification Testing Condition
: 27045
:120~150 60
5%  .25pF ;104
2412 (COG) 4844 (X7R
DF X5R  Y5V)
IR
coG No remarkable visual damage
Cp change within #2.5% or 0.25pF, | *
whichever is larger.
DF meets initial standard value. 140~150 1
IR meets initial standard value. 4844
Soldering temperature: 27045
Preheating: 120~150  60sec.
47 5% Dipping time: 101 seconds.
DE Measurement to be made after being kept at
R room temperature for 242 (COG) or
4844 (X7R ,X5R, Y5V) hours.
XTRIX5R \ cable visual d Recov ery for the following period under the
o remarkable visual damage .
Cp change within +7.5% standard condition after test.
DF meets initial standard value. o o )
IR meets initial standard value. *Initial measurement for high dielectric constant
type
Perform a heat treatment at 140~150  for lhr
and let sit for 4824hrs at room temperature.
0% .
DF Perform the initial measurement.
IR
Y5V
No remarkable visual damage
Cp change within #20%
DF meets initial standard value.
IR meets initial standard value.
BHiE(Tel) - 86-768-6835949, 683923 TEE (Fax) :( 768 6833928, 68535921+
E-mail: m arketi china- threecircle com Website: http: rw.ccte.oo
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6.13 Temperature Cycle
Dielectrics Specification Testing Condition
COG
5
To perform 5 cycles of the stated
environment
#2.5%  30.25pF Step Temperature Time
1 30min
+0/-3
No remarkable visual damage _'}_/“n' fg/e;atmg
Cp change within #2.5% or 30.25pF, whichever emp.+ur- .
is lar 2 25 2~3 min
ger.
3 30 min
+3/-0
Max. operating
Temp.+3/-0
+.5% 2442 (COG)
_ 48+4(X7TR  X5R  Y5V)
No remarkable visual damage
Cp change within 7.5%
*
140~150 1
Y5V 4824
Measurement to be made after being
kept at room temperature for 24+2hrs
(COG) or 48z4hrs (X7R, X5R, Y5V)
490% at room temperature, then measure.
*Initial measurement  for  high
) dielectric constant type
No remarkable visual damage Perform a heat treatment at
Cp change within 220% 140~150  for 1hr and let sit for
4844hrs at room temperature.
Perform the initial measurement.

EH (Fax)

Website: hitpe/www

T T TP
€ 7693 6833028, £237021«
- o Lo - -

-l
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6.14 Moisture Resistance ,steady state
Dielectrics Specification Testing Condition
COG 14022
1 90~95% RH
5%  H.5pF

Cp<10pF, Q=200+10Cp;

10<Cp<30pF, Q=275+2.5Cp

Cp=30pF, Q=350

IR: 1000MQ  50Q-F( )

No remarkable visual damage

Cp change within 5% or .5pF, whichever is
larger.

Cp<10pF, Q=200+10Cp;

10<Cp<30pF, Q=275+2.5Cp

Cp=30pF, Q=350

R*C=1000MQ or 50Q-F, whichever is smaller

N 1w p o e
- " (2} ~
EE'IE_-E]. = 0= 0a-0al

3 683923 FERE (Fax) t( 7682 68350928 , 6833021+
E-mail: m arkst @ china-th

circle.com Website: hitp: www octe.ood
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6.15 Damp heat with load
Dielectrics Specification Testing Condition
COG 1402
5% 0.75pF * 90~95% RH
Cp<30pF, Q=100+10/3*Cp
Cp=30pF, Q=200 : 500 #2hrs
IR: 500MQ  25Q-F( )
No remarkable visual damage 242 (COG)
Cp change<+7.5% or +0.75pF, whichever is | 48#(X7R X5R Y5V)
larger.
Cp<30pF, Q=100+10/3*Cp
Cp=30pF, Q=200
R*C>500MQ or 25Q-F, whichever is ©oA0
smaller 1hrs.
X7R/X5R
+12.5% 48+4hrs
DF 2
IR: 500MQ  25Q-F( )
No remarkable visual damage Test temperature: 4042
Cp change<+12.5% Humidity: 90~95% RH
DF:Not more than 2 times of initial value | \oltage: 100% of the rated voltage
R*C=500MQ or 25Q-F, whichever is | Testing time: 500 +12hrs
smaller
Y5V Measurement to be made after being
430% kept at room temperature for 24+2hrs
DEF 15 (COG) or 4844hrs (X7R, X5R, Y5V)
IR: 500MQ  25Q-F( )
No remarkable visual damage *Apply the rated DC voltage for 1
Cp change<+30% hour at 4042
DF:Not more than 1.5 times of initial | Remove and let sit for 48+4hrs at
value _ | room temperature.
?;SiﬁZ?OMQ or 25Q-F , whichever is | perform the initial measurement.
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6.16 Life Test
Dielectrics Specification Testing Condition
13
3% 20.3pF UR 100V 15
100v< UR 500V 1.3
30pF Q=350 500V< UR 1000V 1.2
10 pF 30 PF 1000V< UR 1
Q=275+(2.5* Cp) - 1000
10pF,Q=200+10*Cp '
COG IR:~ 1000MQ  50Q-F( ) 2442 (COG)  48+4(X7R
No remarkable visual damage X5R  Y5V)
Cp change<+3% or +0.3pF, whichever is
larger. -
Q=350 (Cp=30 PF) 13 2
Q=275+(2.5* Cp) (10 pF<Cp<30 PF) 1
Q=200+10*Cp (Cp<10 PF)
. . 4844hrs
R*C=1000MQ or 50Q-F, whichever is
smaller
Test temperature:
Max. Operating Temp. 43
\oltage:
+12.5% UR 100V 150% of the rated voltage
DF 2 100V< UR 500V 130% of the rated voltage
IR: 1000MQ  50Q-F( ) 500v< UR 1000V  120% of the rated voltage
No remarkable visual damage 1000V< UR 100% of the rated voltage
XTR/X5R Cp change<+12.5% Testing time: 1000 hrs
DF:Not more than 2 times of initial value
R*C>1000MQ or 50Q-F, whichever is | Measurement to be made after being kept at
smaller room temperature for 24+2hrs (COG) or 48+4hrs
(X7R, X5R,Y5V)
*Initial measurement for high dielectric constant
430% type
DF 15 Apply 200% of the rated DC voltage for one
IR: 1000MQ  50Q-F( ) | hour at the maximum operating temperature
No remarkable visual damage 3. )
Y5V Cp change<+30% Remove and let sit for 48+4hrs at room
DF:Not more than 1.5 times of initial | temperature.
value Perform the initial measurement
R*C=1000MQ or 50Q-F, whichever is
smaller
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7. Packing
7.1 Bulk Packing
10000 / Standard packing 10Kpcs/bag; others are according to customer request.
7.2 Tape Packing
Size (mm) ( 1 pcsireel)
Type L W T Paper Tape Plastic Tape
0402 1.0 0.5 0.5 10,000 N/A
0603 1.6 0.8 0.8 4,000 N/A
0.85 4,000 N/A
0805 2.0 1.25
> 0.85 N/A 2,000 3000
1206 3.2
FEE(Tel) © 86-768-6833540, 683923 TEE (Fax) :( 768 6833928, 68535921+
E-mail: markst@ chinz- threecircle.com Website: hitp: www octe.ood
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7.2.2 Dimensions of Embossed Packing
A 145+ 020 B 225+ 0.20 0805 A 195+ 020 B 3.50+ 0.20 1206 ( unit: mm)
A 290+ 020 B 3.60+ 0.20 1210 A 250+ 020 B 4.90+ 0.20 1808
A 360+ 020 B 490+ 0.20 1812 A 540+ 020 B 6.10+ 0.20 2220
A 6.10£ 020 B 6.80+ 0.20 2225
7.2.3 Dimensions of Reel
7.2.4 Taping Figure
Top tape
Sprocket holes
Cavity
o
Component
FEE(Tel) © 86-768-6833540, 683923 TEE (Fax) :( 768 6833928, 68535921+
E-mazil: market@ chinz- threecircle.com Website: http:www.octe ooy
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Empty section Chip insertion section Empty section
Leader

lo o clJo o ¢] o ¢ ———

hl b r-A
' i i ' ' ' I I I [
L_a L_a 1 L_a L_d L_2a [

160min.. 240min.

unit mm Feeding direction —>
7.25 Taping Method
5
01% 1
10 + 03
01 06

Tapes for capacitors are wound clockwise. The sprocket holes are to the right as the tape is pulled toward the user.
The top tape and base tape are not attached at the end of the tape for a minimum of 5 pitches.

Part of the leader and part of the empty tape shall be attached to the end of the tape as follows.

Missing capacitors number within 0.1% of the number per reel or 1pc, whichever is greater, and are not continuous.
The top tape and bottom tape shall not protrude beyond the edges of the tape and shall not cover sprocket holes.

Cumulative tolerance of sprocket holes, 10 pitches: = 0.3mm.
Peeling off force: 0.1 to 0.6N in the direction shown down.

165-180°

1
¥ Carrier

s menm smeseen e
FERE (Fax) t( 7682 68350928 , 6833021+
.
Website: http:/ www.octe.ooe
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capacitance,

7.2.6 Reel Label
The part Mo of *##**a RoOHS
A
TCC0a033TE 104K 500 T
TSI
Lot Mo, 0050014214010708 111
NRRNRRRNRRARRARRERR %
T At .
The Contents of Label
TCC 0603 X7R 104 K 50 C T
Code of Ceramic Capacitor
chip size, dielectrics,
rated voltage, thickness,
)] Lot. No.:005001A21401070811N
©)] Qty: 4000pcs

(4) RoHS:GREEN PARTS

tolerance,

packing

=200,000PCS 1 CARTON=20,000PCS »<10BOX=200,000PCS

7.2.7. Package
7.2.7.1 Carton
7.27.1.1 Carton Size
L W H

40cm 36cm 20cm
7.2.7.1.2 200Kpcs/ The Quantity: 200Kpcs /one carton
1 =20,000PCS 1 INNER BOX=20,000PCS
1 =20,000PCS <10
RoHS ( ) according to customer request

a T 1% s O TEO £0S S A 0T Y
ol e (- Gal Aty
L LS LI =A% vYa-laa B & A

E-mail: market @ china- thres circle.com

s menm smeseen e
FERE (Fax) t( 7682 68350928 , 6833021+
.
Website: http:/www.ootec
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71.2.7.2 Inner Box
72721 Size
L W H
18.5cm 6.5cm 19cm
71.2.7.2.2 20Kpcs /
1 =4000PCS 1 REEL=4,000PCS
1 =4,000PCS %5 =20,000PCS 1 INNER BOX=4,000PCS x5 REEL =20,000PCS
7.2.7.2.3 The Label in Inner Box

{ii
]

The patt Mo of ##++* + RoHS
T
TG0 TR 104 00Ty

[THTHTHTHTHTHTHTHTHTH]

Lot, Mo, 005001421401070811N«

RRERRERRERRARRAR AR %
4000 prs+ g
33? s =

== L] e
@ﬁ zl) : 3040, 583523 FERE (Fax) t( 7682 68350928 , 6833021+
E-mail: 1.u_Ll =t 1 ma-threscircle.com Website: hitp:.www.cote.cod
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8.MLCC Precautions on the use of MLCC
8.1 PCB Design
8.1.1 Design of Land-patterns

The following diagrams and tables show some examples recommended patterns to prevent excessive solder amounts (larger fillets which above the
component end terminations)

Examples of improper pattern designs are also shown.

Recommended land dimensions for a typical chip capacitor land patterns for PCBs
( : mm)
Recommended land dimensions for wave-soldering (unit: mm)

SIZE 0603 0805 1206
L 1.6 2.0 3.2
w 0.8 1.25 1.6
A 0.8~1.0 1.0~1.4 1.8~25
B 0.5~0.8 0.8~1.5 0.8~1.7
c 0.6~0.8 | 0.9~1.2 1.2~16
;himpmm‘r Laﬂdpammf e Chip capacitor
s w
A\_x ) N
( > mm) L
Recommended land dimensions for reflow-soldering (unit: mm)
SIZE 0402 0603 0805 1206 1210 1808 1812 2220 2225
L 1.0 1.6 2.00 3.2 32 45 45 5.7 5.7
w 0.5 0.8 1.25 1.6 2.5 2.0 32 5.0 6.4
A 0.35~0.45 | 0.6~0.8 | 0.8~1.2 | 1.8~25 | 1.8~25 | 2.5~34 | 25~34 | 4.0~46 | 4.0~46
0.40~0.50 | 0.6~0.8 | 0.8~1.2 | 1.0~1.5 | 1.0~1.5 | 1.8~2.0 | 1.8~2.0 | 2.0~22 | 2.0~22
C 0.45~0.55 | 0.6~0.8 | 0.9~1.6 | 1.2~2.0 | 1.6~3.2 | 1.4~1.8 | 2.3~35 | 3.5~48 | 5.0~6.2

Excess solder can affect the ability of chips to withstand mechanical stresses. Therefore, please take proper precautions
when designing land-patterns.

Examples of good and bad solder application
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Item Not recommended Recommended

lead wire of component
solder resist

soldering iron __ 1 ‘!
Mixed mounting of SMD M/ M
[]
and leaded component | | M

| 1

chasis

v solder-resist

Component placement —solder(for grounding)

close to the chassis

/ solder resist
Hand-soldering of leaded X
components near mounted | )

components ‘ 1

8.1.2 Pattern configurations

5 — 1 Q& TEQ 0SS A P e - ] O sAO oy
EEiE(Tel) o 86-T68-6355040, 485023 fEE (Fax) i 763 6355028, 6353021+
_ -
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<///,//""#A4»\\\\\\\\\\\"’////////’/>74A\\\\\\\\\\
__|

___|
perforation C
\ *‘
___|
| B
shit

magnitude of stress A>B=C>D>E

\%

When breaking PC boards along their perforations, the amount If mechanical stress on the capacitors can vary
according to the method used. The following methods are listed in order from least stressful to most stressful: push-back,
silt, -grooving, and perforation. Thus, any ideal SMD capacitor layout must also consider the PCB splitting procedure.

8.2 Considerations for automatic placement

Adjustment of mounting machine

. Excessive impact load should not be imposed on the capacitors when mounting the PC boards.

. The maintenance and inspection of the mounters should be conducted periodically.

Not recommended Recommended
crack
Single-sided /
mOUntlng supporting pinJE
crack /\/L%
Double-sided S B
mountin - %
g Ve v w@
solder peeling J (;rackj

s menm smeseen e
FERE (Fax) t( 7682 68350928 , 6833021+

.

Website: http:/ www.octe.ooe 41
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8.3 Recommended soldering profile
8.3.1
Re  flow Soldering is recommended flow soldering is suitable for bigger size MLCCs

8.3.2 Recommended Sn&Pb soldering profile

Reflow soldering

Temperature

300°C preheating 230
250°C =
200°C —
150°C — —
100°C —
50°C =
within
over 1 over 1 10 gradual
minute minute seconds Cooling
Caution
. 1/2 ~1/3
.The ideal condition is to have solder mass (fillet) controlled to 1/2 to 1/30of the thickness of the capacitor, as shown
below:
capacitor
Solder j}
PC board

. Because excessive dwell times can detrimentally affect solderability, soldering duration should be kept as close to
recommended times as possible.

Wave solder profile

Temperature

e C = preheating 230-250C

150" €

000 € —
150° € —
e ¢ —

30—

within
over 1 minute 3 gradual cooling
seconds

o
FERE (Fax) t( 7682 6835928 » 6833921
-

Vebsite: http:www.octo.oo 42
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Caution
100~130

.Make sure the capacitors are preheated sufficiently.
.The temperature difference between the capacitor and melted solder should not be greater than 100 to 130
. Cooling after soldering should be gradual as possible.

Hand soldering

min 230°C (hold 20730S)
Peak-temp. max 250°C

120 207308

Remp speed below 3T/S

Caution

1.0mm 20w

.Use a 20w soldering iron with a maximum tip diameter of 1.0mm.

.The soldering iron should not directly touch the capacitor.

8.3.3 Recommended Pb-Free soldering profile
Reflow solder
Temperat
emperature 230 2?0'(:
0 ¢
=}
250° ¢ [: RS )
b .'!'_.' T - |_/I ‘i [\ L
E;-T §:‘= A = |__ é
s b E _
£ <
o Over 1 Minute
i Gradual cooling
32760 Smrwmds '
FHYR(Tel) : 86-763-685394%, 683923 R (Fax) i 7632 6833928, 6833521«
E-mail: markst@ chinz- threecircle.com Website: http:woww.octe ooy
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