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1. AR KN F45IE Types of Capacitor and Dielectric Material
KCOG: BT B AL T RHASs, GRS hEE COG /=i, M2/ mitERetese, JLFABE
W AN TR) AR A T AR o S TG, AUE MR A R, s . I HRAS AT I HL i o
*COG: The capacitor of this kind dielectric material is considered as Class I 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.

XXTR. X5R: BERA T B LA A LA s, BB A, AR 1 Risdes, RARREE
A e e, ARG, RUE SR SRR, W E. ARG, 5. SRR

) X7R. X5R: material is a kind of material has high dielectric constant. The capacitor made of this kind material is
considered as Class II capacitor whose capacitance is higher than that of class I . 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.

XY5V: IR IR A AR N LSRR, P A T i Bl KA S, HILRERE R,
XRRE S MU AE S FRRURR, & T ERONA R, WA K L

X 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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3. PRtk B S A4 B
General Product Parts Numbering System
(%) (example)
TCC 0805 YsV 105 M 200 D T
I I I I I
Ve & LA JU = Chip Size LA WA 5
s Bk Type=L>W Capacitance Capacitance Thickness
Code of 0402=1.00>0.50mm 105=10%10° Tolerance A:0.5+0.05mm
Ceramic 0603=1.60>0.80mm =1000,000pF A=+0.05pF B:0.60+0.10mm
Capacitor 0805=2.0054. 25mm 5 3 10° B=+0.1pF C:0.8040.10mm
1206=3.201.60mm Z:Z?ts foj:i:::a;; C=+0.25pF D:0.85+0.10mm
1210=3.20>2.50mm 0. of 2610 D=40.5pF E:1.00+0.10mm
1808=4.50>2.00mm F=+1.0% F:1.2510.20mm
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=410% M:2.5+0.30mm
M=20% v
Z=-20/+80% AL
i R Rated v
Dielectrics Voltage £ %% Packing
COG X7R. 6R3=6.3Vnc B: 4¥HCk
X5R, Y5V 100=10Vc B: bulk packaging
160=16Vpc Ina bag
250=25V ¢ T
500=50Vpc T: tape carrier
101=100V ¢ packaging
201=200Vp¢
251=250Vp¢
501=500Vp¢
102=1000Vp¢
202=2000Vnc
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4. FFRAEVWE Product Capacitance Range

0402 (1005) R~t

Y5V 4|

6.3

10

16

25

50

X5RZ %)

6.3

10

16

25

50

XTRZ 7

6.3

10

16

25

50

COG %71

50

25

Cp Vic

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

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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COG# % XTRZ 7 X5RZ 7 Y5V &%

Cp Vo | 50 | 25 16 16 16

a1
o
N
()]
[EEN
o
(2]
w
a1
o
N
a1
[EEN
o
(2]
w
a1
o
N
(]
[EEN
o
©r
w

152

182

222

272

332

472

562

103

=== === ===
=== ===

153

183

223

273

333

393

= (==l fo—ll ==l (o=l fo—gll o=l [o=cll [o—gll o=l [o=cll [o—gl Jo—gil [=—} [o=g

473

563

gl (==l [o—gll ==l (o=l fo—gll Io=cl (o=l fo=gll o=l [o=cll [o=l Jo- i [o=cll [o=i Jo [==g
gl Sl gl (o=l (o=l (==l ==l o=l [l [o=gll [o=ll (o=l ==l =il [o_gl} [o=l} [o=d

683

= o=l o=l ==l (o=l fo—cll ol (o=l fo—gll o~ (o=l fo=gil Jo— [o—2 [o=gll Jo—3} == [o=2

104

el 1Sl 1=l 1ol (ool (ool ool foell Fo= il Io=cll (o=l (o=l ool ool [l [o=gll [oogll (o=l [oog
gl gl el 1ol (o=l (o=l ==l ==l [l Fo=ll [o=ll (o=l ==l o—ii [o—g} [o=dli [o=cl} [o=c} |=-3

154

184

224

= (o=l [o—cil ==l (o=l fo—gll o=l (o=l fo—cll lo—_l (o=l jo—gll o~} [o—cl [o—gll jo—_i} [o=cll [o=gll jo—} [o=} [o=s
=gl ==l ol ==l (o=l Fogll o=l (o=l fougil o=l (o=l fo=gll Jocll (o=l [o=ll [l o=l [o= i Jo gl ==l [>=g
= (o=l [o=cll ==l (o=l fo—gll o=l [o—l fo—cll Jo—_ (o= jo—gll o~ [o—l [o=cll ja— [o—cli [o=ll jo—gjl o=} [o=3

274

334

= (=l 1ol ==l (o=l fo—cll o=l (o=l fo—cll o= (o=l fo—_ll jo— (o~} o=l Ja—l [o— [o=ll ja—jl [o—i [o=rll Jo—gjl [=—} jo=3

474

= Bl o=l =l (o=l Fo=all o=l (o=l focgll o=l (o=l fo—gll jo—cii (o=l o=l jo— [o—_li [o=gll jo—l [o—_li [o—qii Jo—ji [o—_i [o=gy Jo-2
=gl (==l 1=l ==l (o=l Fo—gll o=l (o=l fo=ll o=l (o=l fo=ll Il (o=l [o=ll [l (o=l [o=ll |l [o=cll [o=cil [o—l [o—cll [o=gii Jo=g

684

(Sl ==l 1ol fo= gl [o=cl (o=l o=l =gl Fo=gil [orcll fo=cil (o=l o=l o=l [l Fo=gll [o=cll (o=l (o=l ==l jo—il fo—gll [o=gll [o=l [o=l o=

105

=
=

H 7 COG(0.5pF~4.9pF): B/C; COG(5.0pF~9.9pF): D; COG(=10pF): F(£1%), G(£2%), J(£5%),K(10%)
X7RIX5R: J(£5.0%); K(£10%): M(%20%)
Y5V: M(420%); Z(-20,+80%)
JERE: A: 0.5040.05mm ;
LRSS, AR T 2K
Tolerance: COG(0.5pF~4.9pF): C COG(5.0pF~9.9pF): D; COG(=10pF): F(+1%), G(£2%), J(*=5%)
X7R/X5R: J(£5.0%); K(£10%); M(=20%)
Y5V: M(£20%); Z(-20,+80%)
Thickness: A: 0.50+0.10mm ;

¥

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

o

7575 COG(0.5pF~4.9pF): B/C; COG(5.0pF~9.9pF): D; COG(=10pF): F(+1%), G(=+2%), J(+5%),K(10%)

XTRIX5R: J(+5.0%); K(£10%): M(£20%); Y5V: M(%20%); Z(-20,+80%)

Tolerance:

Thickness: C: 0.80+0.1mm ;

C: 0.80+0.1mm ;

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

DL EREMNESE, HAARS SR T K.
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(+10%); M(£20%): Y5V: M(£20%); Z(-20,+80%)
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0805(2012)
COGZ#%) XTR%F X5R &4 Y5V £ 4

Cp Ve | 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 |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/Df D| D| D | D| D
182 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/Df D| D| D| D | D
222 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/Df 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/Df D| D| D| D | D
332 D{D|F|p/FD/EfD|[D|D|fD|[D|D|DfD|D|D|D|D|D|D|D
472 D{D|F|p/FD/EfD|[D|D|fD|[D|D|DfD|D|D|D|D|D|D|D
562 D{D|F|p/D/EfD|[D|D|fD|[D|D|DfD|D|D|D|D|D|D|D
682 D|F|D/FID/Ef D|[D|D|D|D|D|DfD|[D|D|D|D|D|D|D
103 F[D/FID/F| Df{D|[D|D|D|[D|D|D|fD|[D|D|D|D|D]|D
153 FIp/FlD|D|f{D|[D|D|[D|D|[D|D|[D|D]|D|D|D]|D
183 FIp/FlD|D|f{D|[D|D|[D|D|[D|D|[D|D]|D|[D|D]|D
223 FIp/FfD|D|f{D|[D|D|[D|D|[D|D|[D|D]|D|D|D]|D
273 FIp/Ef D] D|D|D|D|[D|fD|D|[D|D|D|D|D|D|D
333 FIp/FlD|D|f{D|[D|D|[D|D|[D|D|[D|D]|D|[D|D]|D
393 F[D/FlD|D|f{D|[D|D|[D|D|[D|D|[D|D]|D|[D|D]|D
473 FIp/FlD|D|f{D|[D|D|[D|D|[D|D|[D|D]|D|[D|D]|D
563 D/Ff D|D|D|D|D|[D|D|[D|D|[D|D|D|D|D]|D
683 D/Ff D|D|D|[D|D|[D|[D|[D|D|[D|D]|D|D|D]|D
104 D/Ef D|D|D|[D|D|[D|D|[D|D|[D|D]|D|D|D]|D
154 pfp|D|D|D|[D|D|[D|D|D|D|D|D|D]|D
184 pfp|D|D|D|[D|D|[D|D|D|D|D|D|D]|D
224 D/FfD|D|D|DIDFID|{D|[D|DID/EfD|D|D|D
274 D/FfD|D|D|DIDFID|{D|[D|DID/ED|D|D|D
334 D/FfD|D|D|DIDF|D|[D|[D|DID/ED|D|D|D
474 D/F[D/F|D/E| D | D |D/F|D/F[D/F[ D | D |D/F|D/F|ID/E| D | D
684 D [D/F|D/F| D | D | D |D/F[D/F| D | D | D |D/F|D/E[ D | D
105 D [D/F|D/F| D | D | D |D/F[D/E| D | D | D |D/F|D/E[ D | D
225 FIF|F|F F F|F F|F|F|F
475 FIF|F|F F F|F FF|F
106 FIF|F F|F F|F
226 F|F F|F F
476 F F

A% COG(0.5pF~4.9pF): B/C; COG(5.0pF~9.9pF): D; COG(=10pF): F(£1%), G(£2%), J(£5%),K(+10%)
XTRIX5R: J(£5.0%); K(£10%); M(£20%); Y5V: M(£20%); Z(-20,+80%)
JEEE: B: 0.60+£0.1mm . D: 0.85+0.1mm. F: 1.25+0.2mm; VL F&BE(ESE, HAARZS ST 2k,

Tolerance:

XTRIX5R: J(+5.0%); K(£10%): M(£20%); Y5V: M(%20%); Z(-20,+80%)

COG(0.5pF~4.9pF): C  COG(5.0pF~9.9pF): D; COG(=10pF): F(£1%), G(%2%), J(£5%)

Thickness: B: 0.60+0.1mm . D: 0.85+0.1mm, F: 1.254+0.2mm; Above capacitance for reference only, actual cap.

Range depends on the standard products.
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[l I (e
SPECIFICATIONFOR APPROVAL

% 5

Document No.

DRAAW108G/0-2016

1206(3216) R ~F
1206(3216)
COGHR A XTRZ 4 X5RZ 4 Y5V &4

Cp Ve | 2000] 1000]630]500]250]100] 50 | 25 | 16 | 2000 | 1000 | 630]500]250] 100] 50 | 25 | 16 | 10 [6.3] 50 | 25 | 16 | 10 |6.3] 50 | 25 | 16 | 10 [ 6.3
OR5 | D p [p]p|[p]p|[Dp]D]|D
IR0 | D p[p]p|[p]p|[D]D]|D
2R0 [ D p[p]p|[p]Dp|[D]D|D
3R0 [ D p [p]p|[p]p|[D]D|D
4r0 | D p [p]p|[p]p|[Dp]D|D
50 [ D p [p]p|[p]p|[Dp]D|D
6RO | D p[p]p|[p]p[Dp]D|D
R0 [ D p[p]p|[p]p[p]D|D
8R0 | D p[p]p|[p]p[Dp]D]|D
9R0 | D p[p]p|[p]p|[Dp]D]|D
100 | D p[p]p|[p]p[D]D|D
120 | D p[p]p|[p]Dp|[D]D]|D
150 | D p[p]p|[p]p|[Dp]D]|D
180 [ D p[p]p|[p]Dp[Dp]D|D
200 [ D p[p]p|[p]p[Dp]D]|D
220 [p/E/ p o] bp|[p]p][D]|D]D

F
270 |p/E/| p ol bp|Dp]|Dp|D]|D]|D

F
300 [p/E/ p [ p]bp|[p]p][Dp]|D]D

F
330 |p/E/| p I plbp|Dp]|Dp|D]|D]|D

F
390 [p/E/f o [p]bp|[p]bp]|Dp|Dp]D

F
470 [p/E/] D ol bp|p|bp|[p|D|D

F
560 [D/E/| p [ p]bp[p]p][Dp|D]D

F‘
680 [D/E/l D [p|bp|[bp|bp|[p|Dbp]|D

F
820 [p/E/l D [ p|bp|[p|bp|[p]|Dbp]|0D

P
101 |p/E/|p/E]l D D|[D]D[D]D]|D

/F/ / F F|F|F|F
121 [o/e/[oEl DD D]D]D]D

/F/ 4 F Fl|F|F]|F
151 D/E| D D D D D D D F F F F F
181 D/E| D D D D D D D F F F F F
201 D/E| D D D D D D D F F F F F
221 D/END|DfDfD|D]D|D| p | F |F|F|[F|[D|D]|D|fD]|D|fD]|D|D|D|[D]|D
271 D/ELD|D|DIDIDID|D|] g | FF|[F]F|D|[D|D|D|fD|D|D|fD|D]|D]|D
331 D/E[D|D|DIDfD|D]|D] p FlF|lF]F|[D]D]|D|D|DfD|[D|D|[D|D]D
391 D/ELD|D|DIDfDID|D| g | F|F|[F]EF|D|[D|D|D|fD|D|D|fD|D]|D]|D
471 D/E| D D D D D D D F F F F F D D D D D D D D D D D
561 DyDypDYyDYDYDYIDY R | F | F|F|F|D|D|D|D|D|D|D|D|D|D]|D
681 pyDyDYyDYDYDYIDY R | F | F|F|F|D|D|D|D|D|fD|D|D|D|D]|D
821 pDyDyDYyDYDYDYIDY R | F |F|F|F|D|D|D|D|D|fD|D|D|D|D]|D
102 pyDyDYyDyDYIDIDY R | F|F|F|F]|D|D|D|D|D|fD|D|D|D|D|fD]|D|[D|D|]D]|D
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Three—Circle
RSN EESIE TR

[l I (e
SPECIFICATIONFOR APPROVAL

w5 Document No.

DRAAW108G/0-2016

1206(3216)

COG A4

XTRAR 4

X5R A4

Y5V 24

Cp Vpe [2000] 1000]630)500

250

100

50

Do
331

—
(o2}

2000

1000

630

500

250

100

1
o

[}
ol

—
(o2}

—
f=1

=
w

)
f=}

@»
©w

53}
(=}

[\C}
(2}

16

—
f=1

&
w

152 D | D

D

182

222

272

332

472

562

ol O] O] O @O o <

ol O] O] O 9| o <

682

ol O O o o] o) o o

ol O O o o] o) o o

103

o]

]

jeoll BeoB e BN HeolN Mol Besll BeoBN BeolN Reo!

153

183

223

273

333

393

473

563

683

104

SN R BT ) T o VT o VT o T o T o T ) o o

154

184

224

274

334

474

jeoll I==0 B~ i Rl R=E B= A=A =0 i -l el Bl -l -l el el el Rl el BN =2 R A R i)

Dol |||l |||l |D|D

Dol |9l |||l |D|D

684

F/H

F/H

oDl |||l |||l |||l | |D|D

oo |||l ||l | |Do|D

oD ool |||l |||l |||l |||l | |Do|©D

oD lTm ol |||l |||l |||l |D|D|©D

!
~
=)

Dol |||l |lo|lDo|o

Dol |lo|lDo|o

Dol |||l |lo|lo|o

Do |||l |o|o|o

oD o |||l |o|o|o

oD |lTo|lolo|loloc|loclo|loc|lo|lo|lo|lo|lolo|log|lo|lo|lolo|lo|lo|lo|o|lo|oD

DT |||l |||l |||l | |D|D

oDl |||l |||l |||l | |D|D

oDl ||l |||l |||l | |D|D

105

F/H

F/H
H

55}

55)

55)

F/H
H

=5

=5

5

5}

5}

=5}

205

E

E

B

B

225

F

F

F

F

F

F

475

H/H"

H/H

H/H"

H/H"

H/H

H/H

H/H

H/H

106

H/H*

H/H*

H/H*

H/H

H/H

H/H

ooz |=

olo|=|=

226

H/H

H/H

H/H

H/H

H/H

H/H

476

H/H

H/H

K472 COG(0.5pF~4.9pF): B/C; COG(5.0pF~9.9pF): D; COG(=10pF):

F(+1%), G(£2%), J(+5%),K(10%)

XTRIX5R: J(+5.0%); K(£10%); M(£20%): Y5V: M(£20%); Z(-20,+80%)

Tolerance:

D: 0.85+0.1mm. E: 1.00+0.1mm. F: 1.25+0.2mm. H: 1.60%+0.2mm. 1.60+0.3*mm; Ll 7810t
2%, BB TATHEK.

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(+10%); M(F£20%): Y5V: M(£20%); Z(-20,+80%)

Thickness: D: 0.85£0.1mm. E: 1.00£0.1mm. F: 1.254+0.2mm. H: 1.60£0.2mm. 1.6040.3*mm; Above capacitance

for reference only, actual cap. Range depends on the standard products.
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Document No.

DRAAW108G/0-2016

B #E P
SPECIFICATIONFOR APPROVAL
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3 o=z =
(32} —_ = =
@ olz|z|=l=l===]=
S ol=[=|=|=|=[=|=
=
=
o
wmm (3 l==] B==1 ==] B==1 K]
n
X_.a )
9 olzl=z=|3| =
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[s2] —_ = =
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9 ol=l=l=|=l===
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HMN =3 (FLHD BROGEBRAEHE
Chaozhou Three—Circle (Group) Co., Ltd.
= PRAE ] it : EESEMHESSIETSS  BF8(Post Cods) 5156460

ADD : 5zn Husn Industrizl District Feng Tang Cheo Zhou GuangDong, Chinas

ERE:  COG(=10pF): F(+1%), G(42%), J(£5%),K(210%); X7R/X5R: J(+5.0%); K(+10%); M(+20%);

Y5V: M(£20%); Z(-20,+80%)

JERE: D: 0.85+0.1mm. F: 1.25+0.2mm. H: 1.60+0.2mm. G: 2.00#0.20mm . M: 2.5020.30mm;

L EREMNMESE, BT 2K

Tolerance: COG(=10pF): F(+1%), G(£2%), J(£5%); X7R/X5R:J(+5.0%); K(£10%); M(£=20%);
Y5V: M(+20%); Z(-20,+80%)

Thickness: D: 0.8540.1mm. F: 1.25+0.2mm. H: 1.60X0.2mm . G: 2.0020.20mm M: 2.5040.30mm;

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

T e 1 = P o - — . - P o a2
FHYR(Tel) : 86-763-685394%, 683923 R (Fax) i 7632 6833928, 6833521«
_ -

E-mail: markst@ chinz- threecircle.com Vebsite: http:www.octo.oo
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WM =2F (EHD BHEFRASE

uhau ‘mu h-ree—hllrle (J-oup] Co., Ltd.
= DR ) ok BRSHATRERIMN  SRGow Codo) : 515646

."'._r_r - 21 lan indunsiial L i I T..E lallc Lol ol v ..'_.:__r...i.......;"-l

IR P 9% 5 Document No.

SPECIFICATIONFOR APPROVAL DRAAW108G/0-2016
1808(4520) R~}

1808(4520)
COGHRY XTR# Y5V £ 4|
Cp Vpc | 2000]1000] 500 250 2000[ 1000] 500 250 100 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 H
106 H

al
o

!
!

=5l Besl Besll Besl Besl Besl Besl ResH Resl Besl Besl Resl Bes!

o|l=o|=|=|=|l=|=]|=|o

ieo} Beol Besl Beol Beol Bevl Beol Besl Besl BeoN Besl Besl Bl Besl Res!
5] Besl Besl Besl Resl Bes Beol Resl Resl Beoll Besl Resl Besll Besl Revl B!

izl Besll Besl Besl Reol Besll Bevl Besl Resll Bl Resl Reoll Bevll Resl Resl Reoll les!

izl Besl BesH sl Resl Best sl Resl Resl Besl Besl Resl Besl Besl Revll Besl Besl Reo)

ol=|l=|l=l=|=m|l=m|l=|l=|=|=]|=]|=m]=]|D

izl Besl Besll sl Resl Best lesl Resl ResH Besl Besl Resl Bl Bes Resl Besl Besl e

i=ol BesH ol BesH Besl Besll Besl BesH Resll lesl Resl Resl Besl Resl Besl Besf Besl Resl Besll Besh Reol Bes!

izl BesH el Besl Besl Besl Besh Resl Besl Besl Resl Besl lesl Resl Besl Besl Besl Resl Bl Besl Reol Besl Besl Res

KERF: COG(=10pF): F(£1%), G(£2%), J(+5%),K(210%); X7R: J(£5.0%); K(+10%); M(£20%);
Y5V: M(220%); Z(-20,+80%)
JERE:  F: 1.25+£0.2mm. H: 1.60+£0.2mm; L EFFEMNIESE, HAREIRC TR 2K,
Tolerance: COG(=10pF): F(+1%), G(£2%), J(+5%); X7R:J(£5.0%); K(F£10%); M(Z20%);
Y5V: M(£20%); Z(-20,+80%)
Thickness: F: 1.254+0.2mm. H: 1.60Xx0.2mm; Above capacitance for reference only, actual cap. Range depends on the

standard products.

-mail Website: hitp:/www.octe.cod 16
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HIMN =3 (FLH> BR{rHFRAH
Chaozhou Three—Circle (Group) Co., Ltd.
= IRAE ] i BEAENHRESIETEN 8 (Post Cods) ¢ 5156464

ADD : 5zn Husn Industrizl District Feng Tang Cheo Zhou GuangDong, Chinas
=R b P %% 5  Document No.
SPECIFICATIONFOR APPROVAL DRAAW108G/0-2016

FERE:  COG(=10pF): F(+1%), G(42%), J(£5%),K(210%); X7R/X5R: J(+5.0%); K(+10%); M(+20%);
Y5V: M(£20%); Z(-20,+80%)

EJE: D: 0.85+0.1mm, E: 1.00+0.1mm. F: 1.25+0.2mm. H: 1.60+0.2mm . G: 2.0040.20mm . M: 2.5040.30mm;

U EFEENS, AR T EK,
Tolerance: COG(=10pF): F(£1%), G(£2%), J(£5%); X7R/X5R:J(£5.0%); K(E£10%); M(Z20%);
Y5V: M(+20%); Z(-20,+80%)
Thickness: D: 0.854-0.1mm. E: 1.000.1mm. F: 1.25X£0.2mm . H: 1.6020.2mm . G: 2.00#0.20mm .
M: 2.5040.30mm;

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

5 — 1 Q& TEQ 0SS A P e - ] O sAO oy
EEiE(Tel) o 86-T68-6355040, 485023 fEE (Fax) i 763 6355028, 6353021+
_ -

E-mail: market @ china- threscircle.com VWebstte: hitp:www.cote.cod
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wHIMM] =% rEEEFAY B2 FE NS
BN =3 (FFLH)) BREOBFRS

Chaozhou Three—Circle (Group) Co Ltd
— IRAE 5] ot ERaENTRESETE BR4S Post Code) © 315646
PR ook P 5 Document No.

SPECIFICATIONFOR APPROVAL DRAAW108G/0-2016
2220(5750) R~}

2220(5750)

COG#J XTRZ X5R £ %1 Y5V R4

Cp Voc 50 2000[ 1000500 250 100] 50 [ 25 | 50 [ 25 [ 50 [ 25 [ 16
101 B
121 B
151 B
181 B
201 E
221 E H|H|H|H|H
271 E H|H|H|H|H
331 E H|H|H|H|H
391 E H|H|H|H|H
471 E H|H|H|H|H
561 E H|H|H|H[H
681 E H|H|H|H[H
821 E H|H|H|H[H
102 E F/H| H | H| H|H
222 E F/H| H | H|H|[H
332 F/H| H | H|H]|H
472 F/H| H | H|H]|H
562 F/H| H|H|H|[H
103 F/H| H | H| H| H
223 F/H| H| H| H
333 F/H| H| H|H
473 F/H| H| H| H
563 GlG|G]|G
683 GlG|lG]|G
104 G|G|lGc]a
224 G G G
334 G G G
474 F/H|F/H|F/H|F/H|F/H/|F/H/

/Gl/Gl /61 /Gl G | G
684 F/H|E/H|F/H|F/H|F/H/|E/H/

/Gl /Gl /6| /G]l G | G
105 Gl G| M| M M M
155 H|lH|[H| H | H
225 MM M| M|c|G]|e6
475 GlG|IM| G| M[G|[G]| G
106 G| M| G M|lc]| G| @
226 M M M
476 M M
107 \




HIMN =3 (FE£H)D BROEFRAT
Chaozhou Three—Circle (Group) Co., Ltd.
=IREEF it ERCSNTRESETSEE  BRPost Cods) 1 5136460

ADD : 5zn Husn Industrizl District Feng Tang Cheo Zhou GuangDong, Chinas

IEOM b P %% 5  Document No.

SPECIFICATIONFOR APPROVAL DRAAW108G/0-2016

KEAZ: COG(=10pF): F(£1%), G(£2%), J(£5%),K(#10%); X7R: J(£5.0%); K(£10%); M(F20%);
Y5V: M(+20%); Z(-20,+80%)

JEJE: E: 1.00+0.1mm. F: 1.254+0.2mm . H: 1.6040.20mm. G: 2.00#0.20mm . M: 2.5040.30mm;

L EREMNMES, BT 2K

Tolerance: COG(=10pF): F(£1%), G(£2%), J(£5%); X7R:J(£5.0%); K(E£10%); M(Z=20%);
Y5V: M(+20%); Z(-20,+80%)

Thickness: E: 1.0020.1mm. F: 1.25£0.2mm . H: 1.6040.20mm. G: 2.00#0.20mm . M: 2.50%0.30mm;

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

5 — 1 Q& TEQ 0SS A P e - ] O sAO oy
EEiE(Tel) o 86-T68-6355040, 485023 fEE (Fax) i 763 6355028, 6353021+
_ -

E-mail: market @ china- threscircle.com VWebstte: hitp:www.cote.cod




Chﬂnzhml Th-ree Cll‘cle (Glmup} {30. Ltd

= TREE 7] it : ERGHANTREZETR  BREost Code) : 5156460
ADD & Szn Husn Industrial District Feng Tang ChaoZhou, GuangDong, China+
IR P w5 Document No.
SPECIFICATIONFOR APPROVAL DRAAW108G/0-2016
2225(5764) R~F
2225(5764)
COG#4 XTRZ 4] Y5V £ 7]
Cp Voc| 50 400 250 50 | 25
101 E
121 E
151 E
181 B
201 E
221 B
271 E
331 E
301 E
471 E
561 B
681 B
821 E
102 E G G
222 E G G
332 E G G
472 E G G
562 E G G
103 B 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

KERF: COG(=10pF): F(£1%), G(£2%), J(+5%),K(210%); X7R: J(£5.0%); K(+10%); M(£20%);
Y5V: M(£20%); Z(-20,+80%)
JEREE: E: 1.10£0.1mm. G: 2.00£0.20mm . M: 2.5040.30mm; DL EREAUES Y, BARSE R T 2k,
Tolerance: COG(=10pF): F(+1%), G(£2%), J(£5%); XT7R:J(+5.0%); K(£10%); M(=+20%);
Y5V: M(£20%); Z(-20,+80%)
Thickness: E: 1.10+0.1mm. G: 2.00+0.20mm . M: 2.5040.30mm;

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

-mail Website: http: /www oot oo 21
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5. =R~ Dimensions
HA%: 0402. 0603. 0805. 1206. 1210. 1808. 1812. 2220. 2225, = Lg iy \ ) :
Chip Size: 0402,0603,0805,1206,1210,1808,1812 ,2220 and 2225
Fws L w e g min T
Type (mm) (mm) (mm) (mm) (mm)
0402 | 1.00+0.05 |050+0.05 0'1?0' 04 |050+005| o o o o
0603 1.6040.10 0.80+0.10 | 0.2~0.5 | 05 | 0.80£0.10 — — — — —
0805 2.00+0.10 1.25+010 | 02~0.7 | 0.7 | 0.60+0.10 | 0.85+0.10 | 1.25+0.20 — — —
0805™ | 2.00+£0.20™ | 1.254+0.20" | 0.2~0.7 | 0.7 | 0.60%0.10 | 0.85+0.10 | 1.25+0.20 — — —
1206 3.204+0.20 1.60+020 | 0.3~08 | 16 | 0.85+0.10 | 1.0040.10 | 1.25+0.20 | 1.60+0.20 — —
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 2.540.20 0.3~08 | 16 |085+0.10 | 1.254+0.20 | 1.60£0.20 | 2.00+0.20 | 2.50+0.30 —
1210 | 3.204+040" | 25+0.30" | 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 —
1808 | 4.5040.30 2.040.20 0.3~15 | 25 | 1.25+0.20 | 1.6040.20 — — — —
1808 | 45040407 | 2.0+025" | 0.3~15 25 | 1.2540.20 | 1.60+0.20 — — — —
1812 | 4.50%0.30 3.24+0.30 0.3~15 | 25 |0.85+0.10 | 1.000.10 | 1.25+0.20 | 1.60+0.20 | 2.00£0.20 | 2.50+0.30
1812 | 45040407 | 32+040" | 03~15 | 25 | 085+0.10 | 1.00+0.10 | 1.254+0.20 | 1.60£0.20 | 2.00£0.20 | 2.50+0.30
2220 5.70+0.40 5.040.40 03~1.1 | 35 |1.00+0.10 | 1.254+0.20 | 1.60+0.20 | 2.00+0.20 | 2.50+0.30
2225 5.70+0.40 6.440.40 0.3~1.1 | 35 | 1.00+0.10 | 2.004-0.20 | 2.50+0.30 — —
*1 PRGBS FRIRA 1uF DL BRI =M R .
R (Fax) i 7632 6833928, 6833521«
Vebsite: httpe www.coto.ood 22




M= (HBH)D BROGFRAT

Chaozhou Three—Circle (Group) Co., Ltd.

=IRAE ] b : EERAEM RS SR T 2 FRER(Post Code) © 3156464
ADD : 5zn Husn Industrizl District Feng Tang Cheo Zhou GuangDong, Chinas
= mobr P % 5  Document No.

SPECIFICATIONFOR APPROVAL DRAAW108G/0-2016

6. FIARZERMPIASAF
6.1 ML Appearance

Specification and Test Condition

257 Dielectrics AR Specification IR 41 Testing Condition
COG/XT7R/X5R/Y5V PR AL S H AL

No defects or abnormalities Visual inspection.

6.2 R~} Dimensions

25 Dielectrics R ZLK Specification W41 Testing Condition
COG/XTRIX5R/Y5V FEEE SR A A TR

Within the specified dimensions Using calipers on micrometer

6.3 A& Capacitance

25 Dielectrics e AR HR Specification MR 41 Testing Condition

TEER A A 2 TG A
o . 1.040.2Vrms, IMHz+10%

Within the specified tolerance

COG (C>1000 pF, 1.040.2Vrms, 1KHz+10%, )
A:30.05pF;B:40.1pF;C:40.25pF;
D:40.5pF;J: 45%
TEER M A 2T A 1.020.2Vrms, 1KHz+10%

X7R/X5R Within the specified tolerance (Cp>10uF,0.540.1Vrms,120+24Hz)
J: 45%; K:#0%; M:220%
TEER A 2T A 1.020.2Vrms, 1KHz+10%

Y5V Within the specified tolerance (Cp>10uF,0.540.1Vrms,120424Hz)
M: 220%; Z: -20%, +80%

Ky MARYESE: 25°C+£3°C, WRRAYEE: <70%RH.

a T 1% s O TEO £0S S A 0T Y
ol e (- Gal M a4
L LS LI =A% Va-woldldwS ) Uad AL

E-mail: market @ china-thres cit
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6.4 #FE Dissipation Factor

24! Dielectrics F A Bk Specification Ik 4444 Testing Condition

1.040.2Vrms,1MHz+10% ,25°C

COG ggiggg’ 85‘1‘88320@’; (Cp>1000pF,1.040.2Vrms, 1KH

=Pt = z+H0%)
Ur=100V, DF<3.5%
25V<SUr<<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% 1.030.2Vrms, 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=11u F, 0603=2. 21 F, 0805=4. 7

u F1206=100 F, 1210=22 0 F)

Ug =6.3V, DF<<10%

Ur=50V, DF<7.0%

Ugr=25V, DF<7.0% (0402=0. 047 u F, 0603=0. 1 1 1.020.2Vrms, 1KHz+10%,
F, 0805=0.33u F1206=0.681u F, 1210=1uF) (Cp>10uF,0.520.1Vrms,
DF <9.0% (0402=0.068 u F, 0603=>0.47 u F, 120+424Hz)

Y5V 080_521 w F1206=4. 71 F, 1210=101 F) 25°C. FikhHL S 48hrs.
Ur=16V, DF <3.0% at 25°C,48hrs after annealing
< 12.5%(0402 =224 . 0603 =225. 0805=335. '
1206=>106. 1210=>226. 1812=>476)

Ur=10V, DF <12.5%
Ur=6.3V, DF <15.0%
v DARIEEE: 25°C £3°C, MERMEE: <70%RH.

6.5 #a%HFH Insulation Resistance

25 Dielectrics FiARE SR Specification AR 414 Testing Condition
Ur<<50V, AT 10 GQ 88 500Q-FOL T2 U%;ff]\éagié? ;
COGIXTRI | HR/INHeft) 5O
X5R/Y5V | Us<<50V , More than 10 GQ or 500QF, | ~ "~
whichever is smaller Charge Time:60t5sec
' Temperture:25C
UR<4OOV U‘;DJU:UR
Ur>50V, KT 4GQ # 100Q-F (K THF | Ug>400V U »=400V;
COG/XTR BUNPAA) }E N I‘;E"J 16045 b
Ur>50V, More than 4 GQ or 100Q-F , | #il/&:25°C
whichever is smaller. Charge Time:6045sec

Temperture:25°C

BvE: MRS : 25°C +£3°C, MNRVEAE: <70%RH.

Fax)1C 7683 6355928, 6855971
EHE(Fx) ! H)H..:.-_,.:,.,...r_.i-'

I
--:_-'.-.:.]..._. wWW.ccte.oo
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6.6 it HLIE Dielectric Strength

7 Dielectrics

i 5E Wi 5 Y5 Rated voltage range

fiif ELHS P BEMAR 57 Measuring Method

COG

Ur<<50V

WE AT E HUE ) 300%,5 5,5k HLRAS
A 50mA

Force 300%Rated voltage for 5second.
Max..current should not exceed 50 mA.

XTR/IX5RIY5V

Ur<<50V

WEINETE HUR ) 250%,5 5, 5k HLRAS
i 50mA

Force 250%Rated voltage for 5second.
Max..current should not exceed 50 mA.

100V<Ugr<<500V

WEINETE HUR ) 200%,5 5, 5ok HLRAS
i 50mA

Force 200%Rated voltage for 5second.
Max..current should not exceed 50 mA.

COG/XT7R

500V<<Ugr<<1000V

it A e LR ) 150%,5 B2, B K FLRA
it 50mA

Force 150% Rated voltage for 5second.
Max..current should not exceed 50 mA.

1000V <<Ugr<<2000V

i A E H R ) 150%,5 F,5 K HIRAS
BT 50mA

Force 150%Rated voltage for 5second.
Max..current should not exceed 50 mA.

Ur=2000V

it A e FLR ) 120%,5 B2 B K FLRA
Rt 30mA

Force 120%Rated voltage for 5second.
Max..current should not exceed 30 mA.

a T 1% 8 OF TE0 £O0SSi4d
ol e (- o
I == vo-wradldz

~ 0T Y
L Pl S )y
=7 F WAl L

E-mail: market @ china-thres cit
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6.7 FrHZAEEERE Temperature Coefficient of Capacitance

25 Dielectrics AR E SR Specification IR 4 1F Testing Condition
2 Z 4 PG I A A
¥ AR A A1 230ppmY ‘iC APy Measure capacitance under follow table list
REEAE40.2% 1530.05p F LA
" temperature:
COG LU
Temperature coefficient within AR COG, X7R X5R Y5V
*30ppm/C; STEP
Cp drift within 30.2% or #0.05pF 1 2542 2542 2542
2 -5543 -5543 -3043
3 258 258 258
HE AR M H% LW
XTRIX5R _ o 4 12543 8543 8543
Capacitance change within #15%
5 258 258 258
1) COG
PRI TSI 3 s
(EERERRDLAESE 10 3 00 5 SRR R TSI 125 1
AR ME 17
W AT LLER 3 LRI B AR BN S .
The capacitance drift is calculated by dividing the
differences between the maximum and minimum
measured values in the step 1,3 and 5.
7% 5 A% Ak E +22%, -82% L) py | The temperature coefficient is determined using the
) o Capacitance measured in step 3 as a reference.
Y5V Capacitance change within +22%,
2) X7R. X5R fI Y5V
-82%
X7R . X5R and Y5V
5 25 CIN AR EM L, MARERREE
FEl A A AR SR AV FEL 2 Y
The ranges of capacitance change compared within
the above 25°C value over the temperature ranges
shall be within the specified ranges.
FEE(Tel) © 86-768-6833549 , 683923 EH (Fax) 1 7683 6853928, 6833921+
E-mail: m arketi china- threecircle com Vebsite: http: octe.ood
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6.8 Mi43E 1 Adhesion
257 Dielectrics FiARER Specification IR &4 Testing Condition

6N sy, JFOREF 104 7
The pressurizing force shall be 6N (=600g*f) and
the duration of application shall be 10+1sec.

S A e B, e AN R

%
COG/XTRIX5R/ | No removal of the terminations or \h‘")“ed Jig \
Y5V other defect shall occur.

[}J board

Chip

cross—section

6.9 A] 42 M: Solderability of Termination

2K Dielectrics AR H R Specification MR 41 Testing Condition
Bl 24545°C

BNIE]: 24 FP

PR FELA 58 AR N SR B A

S AR EE B T AAAN /N T 95%, #1ALBk

FRE AR /N T 5%
COG FH R THIA /N T 5% Solder temperature: 24545°C
X7R/X5R 95% min. coverage of both terminal Dipping time: 241 seconds.
Y5V

electrodes and less than 5% have pin | Completely soak both terminal electrodes

holes or rough spots. in solder
6.10 MM Resistance to leaching
25 Dielectrics e AR EER Specification MR £ 14+ Testing Condition

Tii#: 120°C~150°C/60 Fb
it AR AR AN N T 95%, £FFLEE | Bipin . 27045°C
RS AR ZNT- 5%, PTG 124 BN 104 72

COG
XTRIXER 95% min. coverage of both terminal | P o A2 58 4298 NI E5 4
Y5V electrodes and less than 5% have pin | Solder temperature: 27025°C
preheated: 120°C~150°C/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: m arketi china- threecircle com Vebsite: http: w.ccte.ooH
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6.11 ¥ HAR 4 & 98 F Bending

KA Dielectrics i Rk Specification MR 451 Testing Condition
Jon] WA s B IR A S 2 MU B b, 32 PR
FEAAN/NTET25% 5 0.5 | Jym L 1.0mm/s (R ), 25 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.

Jo R WA
50 pressurizin

ﬁ%&’f’td\%%%ﬂo% ﬁ l ;éee(;itrﬁzie On%m/sco
XT7R/X5R - ‘

No remarkable visual damage S —

Cp Change < ﬂ:lo% p N FLEXURE:<1

capacitance meter
45 N 45

Jo AT WA

BN TAET 430%
Y5V

No remarkable visual damage
Cp change <£30%

s menm smeseen e
FERE (Fax) t( 7682 68350928 , 6833021+
.
Website: http:/ www.octe.ooe
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6.12 i #REEH Resistance to Soldering Heat

257 Dielectrics FeAR K Specification M3 444+ Testing Condition
JEPAR S 27045°C
JE HA 52 AT WL Fii#k: 120~150°C 60 75
WRANAE42.5%50 40.25pF C(HUEL | B I [A): 1044 5
KIED LA 72 R UE 2442 (COG) 1, 48#4(XT7R.
DF 35 A2 7= S AT AA E (1) 22 3K X5R. Y5V) /NI LS I

IR AL W A ARE 1 2K N Ty

coG No remarkable visual damage

Cp change within #2.5% or 0.25pF, | *gq 4 13 ¥l 1 2 S 41 (-
whichever is larger.

DF meets initial standard value. £ 140~150"CHEAT 1 /NN AL BE S 72 500 T
IR meets initial standard value. TR 484 /N
MR UHE

Soldering temperature: 27045°C

e i AT LR A Preheating: 120~150°C 60sec.
AN AR 4T 5% P Dipping time: 101 seconds.
DF 3 Ji 7 S M HA (B sk Measurement to be made after being kept at

e 2 L o T <R room temperature for 242 (COG) or
IR 2 h AR 2R 48+4(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.

IR meets initial standard value. *lnitial measurement for h|gh diEIBCtriC constant
type
o Perform a heat treatment at 140~150°C for 1lhr
JoH AT WA s

and let sit for 4834hrs at room temperature.
B AR AE 4200 Ly P

DF 3 AL 7™ S HT AR (PR 245K
IR 9 A2 7 S A AR ALK 225K

Perform the initial measurement.

Y5V
No remarkable visual damage
Cp change within #20%
DF meets initial standard value.
IR meets initial standard value.
EHiE(Tel) & 86-768-6833040, 683023 R (Fax):( 7630 6833928, 63330921«
E-mazil: markst@ china-threscircle com Viehsite: http: cote.ood
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6.13 {aEPRFEEIA Temperature Cycle

KA Dielectrics Hi AR E Sk Specification R 41 Testing Condition
COG

R AP BRIHAT 5 IR
To perform 5 cycles of the stated

T B A] W AG environment

. ‘ N G| BB i I i)

AL (E22.5%E0 30.25pF (LKD) A Step Temperature Time

W 1 FRRZEGIEE 30min
+0/-3°C

Min. operating

No remarkable visual damage Temp.+0/-3°C

Cp change within #2.5% or 30.25pF, whichever

cp i ) 25°C 2~3 min
3 PR ZE B A 30 min
+3/-0°C
Max. operating
Temp.+3/-0C
4 25°C 2~3 min
X7RIX5R JE 5 WL
AT 5% 4 EERTHE 242 (CO6) =

. 4834(X7R. X5R. Y5V) /N LLG
No remarkable visual damage -
Cp change within #7.5% I
* e A P R P A s R A (I
£ 140~150°CHEAT 1 /NI RAAEBE
Y5V JAAE M NS 4844 /NI
WA
Measurement to be made after being
kept at room temperature for 24+2hrs

JCH AT WL A5 (COG) or 484hrs (X7R, X5R, Y5V)
%ﬁ%@g{{ﬁﬁo%u Ij\] 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°C for 1hr and let sit for
4844hrs at room temperature.

Perform the initial measurement.

a T 1% s O TEO £0S S A 0T Y — % . ] T s ale] iy
ol e (- Gal M a4 B oo ik ik LR M= - +
L LS LI =A% Va-woldldwS ) Uad AL L ahf . v Voldliog 1 VoldldidLl

E-mail: market @ china- thres circle.com
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6.14 FRAEH Moisture Resistance ,steady state

27 Dielectrics H R ZEK Specification WA %11 Testing Condition
COG IR : 402°C
% 90~95% RH
ARG ] WL A5 A W [R]: 500 #H2hrs
PR AE 5%, 20.5pF (UKD LYY
Cp<l10pF, Q=200+10Cp; - . .
10<Cp<30pF, Q>275+2.5Cp RS T HCE 2442 (COG)\ o
Cp=30pF, Q=350 4844(X7R. X5R. Y5V) /N LG
IR: KT 1000MQ 5k 50Q-F(H /M) M=
No remarkable visual damage e A pl A L A A | ST
Cp change within 5% or .5pF, whichever is i Eﬁ%ﬁ%ﬁ%ﬁwﬂﬁ“@“‘“%
larger. 7 140~150°CHEAT 1 /pISFFALEHE
Cp<l10pF, Q=200+10Cp; JE1E =R T CE 4844 /NR)
10<Cp<30pF, Q>275+2.5Cp -
Cp>30pF, Q>350 W= A 4G E
R*C>1000MQ or 50Q-F, whichever is smaller Test temperature: 4042°C
Humidity: 90~95% RH
Testing time: 500 1.2hrs
Measurement to be made after being
XTRIX5R - o e kept at room temperature for 24+2hrs
SRR it v AL (COG) or 48=4hrs (X7R, X5R, Y5V)
A AEA2.5%LL P
DF WHIAH(ER) 2 f5 LA R *Initial measurement for  high
IR: AT 1000MQ B 50Q-F(HUR /M) dielectric constant type
Perform a heat treatment at
Cp change within +12.5% 140~150°C for lhr and let sit for
DF:Not more than 2 times of initial value | 4834hrs at room temperature.
R*CElOOOMQ or SOQF, WhiCheveI‘ iS Sma||el‘ Perform the initial measurement.
Y5V HPRLTC ] T I A5 AT
PR AEA30% A P
DF W #I4A{H T 1.5 5 LA R
IR: KT 1000MQ 5 50Q-F(HUE /M)
No remarkable visual damage
Cp change within #30%
DF:Not more than 1.5 times of initial value
R*C>1000MQ or 50Q-F, whichever is smaller
BHiE(Tel) - 86-768-6835949, 683923 EH (Fax) 1 7683 6853928, 6833921+
E-mail: m arketi china- threecircle com Website: http: cote.ood
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6.15 WA Damp heat with load

257 Dielectrics

FiARESK Specification

Ik 444 Testing Condition

COG

LI RTAIRAR L]

B AR 47 5%nk40.75pF (B KA LA
M

Cp<30pF, Q>100+10/3*Cp

Cp=>30pF, Q>200

IR: KT 500MQ 1% 25Q-F(HU% /M)

No remarkable visual damage

Cp change<+7.5% or +0.75pF, whichever is
larger.

Cp<30pF, Q>100+10/3*Cp

Cp=>30pF, Q>200
R*C>500MQ or
smaller

25Q-F, whichever is

XT7R/X5R

ANATE BH 2 AT WA 4

R AEA2.5%LL N

DF WHIER{ER) 2 f5 LA R

IR: KT 500MQ 1% 25Q-F(HU% /M)

No remarkable visual damage

Cp change<+12.5%

DF:Not more than 2 times of initial value
R*C>500MQ or 25Q-F, whichever is
smaller

Y5V

AR TE A S AT WA A

K EARAEIB0% LA

DF AWIUHAER 1.5 f5 AT

IR: KT 500MQ 5% 25Q-F(HU 5 /ME)

No remarkable visual damage

Cp change<+30%

DF:Not more than 1.5 times of initial
value

R*C>500MQ or 25Q:F , whichever is

smaller

TR - 4022°C

W FE: 90~95% RH

HL s 00 H

A RST8] 500 +.2hrs

fEE R E 24482 (COG) 1§
4844(X7TR. X5R. Y5V) /N LLJGE
bR

*{E 402°CHRE T, ¥ R A INA
HLH I 1hrs.

F s, BRI =R A
4844hrs

B ATAG A

Test temperature: 40+2°C
Humidity: 90~95% RH

\oltage: 100% of the rated voltage
Testing time: 500 #12hrs

Measurement to be made after being
kept at room temperature for 24+2hrs
(COG) or 4844hrs (X7R, X5R, Y5V)

*Apply the rated DC voltage for 1
hour at 40+2°C.

Remove and let sit for 48#4hrs at
room temperature.

Perform the initial measurement.

Foidte IR SRR DOE TR R, ANIEH s e

el

. 1 o
FEE(Tel) ¢ 86-768-6

E-mail: market @ china-thres cit
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6.16 Wi Ak Life Test

2K Dielectrics

A HLSK Specification

MR 441 Testing Condition

COG

ANULTE WY ] WA

A RAZAAE 43%18 40 3pF  (HUBCK(ED
LA

ZXEAE 30pF PLE, Q>350

7 E|fE 10 pF Ll L H/NF 30 PF,
Q>275+(2.5* Cp)

HE/N T 10pF,Q>200+10*Cp

IR: KT 1000MQ 5% 50Q-F(HU# /M)
No remarkable visual damage

Cp change<+3% or +0.3pF, whichever is
larger.

Q>350 (Cp=>30 PF)

Q>275+(2.5* Cp) (10 pF<Cp<30 PF)
Q>200+10*Cp (Cp<10 PF)
R*C>1000MQ or S50Q-F, whichever is
smaller

X7R/X5R

AMULTG B 5 nT WA A

K EARLAEH2.5% LA

DF WHIEH(ER) 2 f5 AR

IR: KT 1000MQ 5% 50Q-F(HUH/MH)
No remarkable visual damage

Cp change<+12.5%

DF:Not more than 2 times of initial value
R*C>1000MQ or 50QF, whichever is
smaller

Y5V

ANUICHH 2 mT WA

AP AE430% L Y

DF WHIARME R 1.5 f5LL R

IR:KT 1000MQ 5% 50Q-F(HU ¢ /IME)
No remarkable visual damage

Cp change<+30%

DF:Not more than 1.5 times of initial
value

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

MAAMELE PR E43°C
HA s «
UR<<100V 1.5 {540 HiJk
100V<UR<C500V 1.3 405 i &
500V <<UR<<1000V 1.2 {5 H1 Hs
1000V<SUR 1 f%%5iE Wik
LIS A]: 1000 /N

e NIE 2422 (COG) Bi 48+4(XTR.
X5R. Y5V) /LU

* T HL R BB AR SR KR AR (I
7 ERRIOIEIEA'C, R A g8 2 (5 80E B
TR 1/
L, R A SR I N CE. 48+hrs
MR AME

Test temperature:
Max. Operating Temp. £3°C
\oltage:

UR<<100V 150% of the rated voltage
100V<UR<<500V 130% of the rated voltage
500V <<UR<C1000V 120% of the rated voltage
1000V<<UR 100% of the rated voltage
Testing time: 1000 hrs

Measurement to be made after being kept at
room temperature for 2442hrs (COG) or 4824hrs
(X7R, X5R,Y5V)

*Initial measurement for high dielectric constant
type

Apply 200% of the rated DC voltage for one
hour at the maximum operating temperature
+3C.
Remove and
temperature.
Perform the initial measurement

let sit for 48#4hrs at room

Foidi: ISR OOE F TR, ANE s A
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7. PR Packing

7.1 8353 Bulk Packing
10000 /484245 ) 35k . Standard packing 10Kpcs/bag; others are according to customer request.
7.2 gy A% Tape Packing
FAE JIs} Size (mm) Yty B (ML pesireel)
Type KL T W BT 4t Paper Tape kL1 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 (i 3000)
<0.85 4,000 N/A
1206 3.2 1.6 -
>0.85 N/A 2,000 (&% 3000)
<1.25 N/A 3,000
1210 3.2 2.5
>1.25 N/A 2,000
1808 45 2.0 <1.25 N/A 1,000
<1.25 N/A
1812 4.6 3.2 1,000
>1.25 N/A
<1.25 N/A 1,000
2220 5.7 5.0
>1.25 N/A 700
2225 5.7 6.4 >1.25 N/A 700
7.2.1 464 R~F Dimensions of Packing Paper (_f s00) )
c o/ |p_ E T
I I I =
BECRE SR ECErE
\ \ \ \ \
Type A B C D T
0402 0.65+0.10 | 1.154+0.10 | 2.0+0.05 | 2.0+0.05 0.8max
0603 1.05+0.10 | 1.85+0.10 | 4.04+0.10 | 2.040.10 1.1max
0805 155+0.15 | 2.3+0.15 | 4.040.10 | 2.0%0.10 1.1max
1206 1.95+0.15 | 35+0.15 | 4.040.10 | 2.0%0.10 1.1max
(A7 unit:Z22K mm)
FEiE(T=l) ¢ 36-768-0833048 , 583923 R (Fax):( 7630 6833928, 63330921«
E-mail: market@ chinz- threecircle.com Website: hitp:www.octe.ooe
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7.2.2 ¥¥l4H R~ Dimensions of Embossed Packing

8mmE, ammli] EiRHs 12mm%s, Smm/4mmF) 8 it
<0 8.0401"  2.0£0.05 A
40401 't)‘lf.siﬁ" 202005 75404 s - T VTe™Y 175401
ol o olh & gle S
_{F_: _\LF ! *_F?—i* _\r | i 'E‘_ ___j_ J::l—m E §
L i S VA _l L N
e [ HETm
A: 145+0.20 B: 2.25+0.20 (0805) A: 1.95+0.20 B: 3.50+0.20 (1206) (P47 unit:22K mm)
A: 290+0.20 B: 3.60+0.20 (12100 A: 250+0.20 B: 4.90+0.20 (1808)
A: 3.60£0.20 B: 490£0.20 (1812) A: 540+0.20 B: 6.10+0.20 (2220>
A: 6.10+0.20 B: 6.80+0.20 (2225)

7.2.3 458 KR~ Dimensions of Reel

13.021.0 (s % 8 mm)
17.01.0 (@il 96 12mm)

9.0 257 Gt sE 8 mm)
13.0 20° @i 1 2mm)
7.2.4 %R 5 Taping Figure
s Top tape

1£3% 4L Sprocket holes

oooo

AR

Paper tape or plastic tape

SEEEEL

77 Component

a T 1% s O TEO £0S S A 0T Y — % . ] T s ale] iy
ol e (- Gal Aty B oo L AN LR, s, )
L LS LI =A% Va-woldldwS ) Uad AL L ahf . v Voldliog 1 VoldldidLl
a
=

E-mail: market @ china- threscircle.com Website: hitp:.www.cote.cod
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¥[34 Empty section 77 #h%E A4 Chip insertion section #1374 Empty section

547843 Lead
><>7<>7d><>7<>7<>7©7d%

160min.. 240min.

CHAAE unit: 22K mm) I ) Feeding direction ——

7.2.5 4g7 7% Taping Method

AL LRSS G i A2 N £ 55600, t AR N7 I hr iy iy, ALk fLAL TGty A Ul
FEGw s T o, 22/ B 5 ANRIER IR 5 At .

L S e N T K O A S R

PR IR 2 PR 77 SRR (R IO A DA 20N T Rn B 1 0.1%51 1 AN R, ALK AR
RN A AN N G 1A 2%, ANRERIEAEE AL

PR LI B %0 10 AMA#E: +£0.3 =KW

A BB AR NAE 0.1 & 0.6 AR LAY, 7 W R E TR

(DTapes for capacitors are wound clockwise. The sprocket holes are to the right as the tape is pulled toward the user.

SHONGRCEONCONG)

(@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: 40.3mm.
(DPeeling off force: 0.1 to 0.6N in the direction shown down.

165-180°

|
AN FLHy Carrier

I

a T 1% s O TEO £0S S A 0T Y — % . ] T s ale] iy
ol e (- Gal Aty B oo L AN LR, s, ) +
L LS LI =A% Va-woldldwS ) Uad AL L ahf . v Voldliog 1 VoldldidLl

E-mail: market @ china- thres circle.com Website: hitp:.www.cote.cod
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7.2.6 =R Reel Label

The part Mo of *##**a RoHS

e

TCC0603E 104 S00C T

HTHTHTTHTHTETHTHTTTTT

Lot, Mo, 005001A4214010708110«
RRRRRNRRRRRRRNARRY o
o Cty. 4000 pes+ %

PRZEN 2% The Contents of Label

() TcC_ 0603 X7R 104 K 500 C T
®© @ & ® 6 6 0 ®

OB % HL 2523485 Code of Ceramic Capacitor

@ R~} chip size, @ L1 dielectrics, @75 e capacitance, ®7% 7% % tolerance,
©%15E Hi )k rated voltage, D/ ¥ thickness, @3 packing

(2) = fhdttS Lot. No.:005001A21401070811N

(3) %l Qty: 4000pcs

(4) ROHS:GREEN PARTS &g {4k}

7.2.7.5Ma%k Package

7.2.7.1 AA%E4F Carton

7.2.7.1.1 434 R~} Carton Size

L W H
40cm 36cm 20cm

7.2.7.1.2 #&E: 200Kpcs /4 The Quantity: 200Kpcs /one carton
1 W% £5=20,000PCS 1 INNER BOX=20,000PCS

1 B34 =20,000PCS % 10 £ £=200,000PCS 1 CARTON=20,000PCS x10BOX=200,000PCS

ROHS Fril(H 4% k5K E)  according to customer request

YT T m O 0 0SS
= OE TED EQSS
i L i =g ) e

E-mail: markest @ china-o
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7.2.7.2 NAEE Inner Box
7.2.7.2.1 BEEERT Size

L

18.5cm

6.5cm

19cm

7.2.7.2.2 ¥&: 20Kpcs /&

1 #=4000PCS

1 fuE£=4 000PCS x5 4 =20,000PCS

1 REEL=4,000PCS

7.2.7.2.3 WEIEEIRZ The Label in Inner Box

1 INNER BOX=4,000PCS x5 REEL =20,000PCS

CCTCs

The part Mo pf #+#r +
T R
TG0 TR 104 00Ty

IHTHTHTERHTHTHTTTTET

Lot Mo, 005001A214010708 11«
=)

ARNRRARRARRRRARRARRY
Qty. 4000 ps+

RoHS

@ﬁl

E-mail: markstd

| na J rcle.com

o
FERE (Fax) t( 7682 68350928 , 6833021+

Website: hitp:.www.cote.cod
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8.MLCC {# FHyEEZH I Precautions on the use of MLCC
8.1 MM I PCB Design
8.1.1 HLEHR B R ¥t Design of Land-patterns

BRI AR G T AR R E B ]

[N 4 T AN IERA ) I 56

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.

HL R AR L T HE A B 2 R
Recommended land dimensions for a typical chip capacitor land patterns for PCBs
PSRRI HERF B I R (BA7: mm):

Recommended land dimensions for wave-soldering (unit: mm)

HitE SIZE 0603 0805 1206
L 1.6 2.0 3.2
JF
w 0.8 1.25 1.6
A 0.8~1.0 1.0~1.4 1.8~2.5
B 0.5~0.8 0.8~15 0.8~1.7
Cc 0.6~0.8 0.9~1.2 1.2~16

chip capacitor

7 |

Lard patem solder resist

.

Chip capacitor

%, AR R R 2

e
[ K w
Y 7
L s
FERUE L IR YRR (AL mm) L
Recommended land dimensions for reflow-soldering (unit: mm)
HiA% SIZE 0402 0603 0805 1206 1210 1808 1812 2220 2225
L 1.0 1.6 2.00 3.2 3.2 45 45 5.7 5.7
N
w 0.5 0.8 1.25 1.6 25 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 | 25-34 | 25-34 | 4.0~46 | 4.0~4.6
B 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 | 16~32 | 14~18 |23-35 | 3.5-48 |50~6.2

L R B 2 S P S ARBTH U, ey, PRI AE BT B S N 5 R
Excess solder can affect the ability of chips to withstand mechanical stresses. Therefore, please take proper precautions
when designing land-patterns.

AE NI LR A S IR I Dt -

Examples of good and bad solder application

FHTA(T

iy

ww.ccto.oo 39
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T H Item ANHEFE 45 4 Not recommended 47 45 Recommended
PR TeAE R 5 26 lead wire of component

solder resist

R TCF IR B % soldering iron __ 1 j
Mixed mounting of SMD M/ M
| Il

and leaded component | 1

AU F A5 i chasis solder-resist
Component placement —solder (for grounding)
close to the chassis

16 SR oA lead wire of component
5 | e TC A IR R soldering iron - 1 solder resist
Hand-soldering of leaded M X /
components near mounted M
components | 1 | }

8.1.2 KEZ4# Pattern configurations
NI AR R IR . RGN R, NS AT BTN HL B AL A I 52 B LAY ) .
The following are examples of good and bad capacitor layout, SMD capacitors should be located to minimize any

possible mechanical stresses from board warp or deflection..

ANHESF 45 #) Not recommended A7 45 %) Recommended

f B A2 o 2
== AKX

Deflection of

the board

X T HLEAR 2 PR I L AR AR RN 52 B FRIHUBRON ) K/ AR 38 (R 237 0% . R IIEAE T — 280 BEE. To

layout the capacitors for the breakaway PC board, it should be noted that the amount of mechanical stresses given

depending on capacitor layout. The example below shows recommendations for better design.

a T 1% s O TEO £0S S A 0T Y — % . ] T s ale] iy
ol e (- Gal M a4 B oo ik ik LR M= - +
L LS LI =A% Va-loldldwS r ValdAL L ahf . v Voldliog 1 VoldldidLl

E-mail: m arketi china- threecircle com Website: http:woww.octe ooy 40
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/\/\
E __|
- -

perforation

___|

gl

___|
slit

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

I |

FENTH 73 PR X PR AR X b I A UBN. g S5 A T PR T R AR e 233 HL AR N 1 R Te 32 110

W7

SRS PN

o BVl VR,

Lo DAL, I B RS A AR 1 2 PRI R

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 BINMEFIERFIM

NEEHL A R

Adjustment of mounting machine

@. A BRI, ANV B K i
@, WAIHUE IR SR E A TGEAT R 2T L A0 B ik

Considerations for automatic placement

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

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

ANHESF 25K Not recommended #EAF 458 Recommended
FRLTHT 2R crack
Single-sided /
mountmg supporting pinJE
ﬂﬁﬂlﬁ% crack
Double-sided s %ji%
mounting - _ mjﬁm
V—— —— supporting pin
solder peeling J Crackj
FEiE(T=l) ¢ 36-768-0833048 , 583923 R (Fax):( 7630 6833928, 63330921«
E m_.l. m arket @ china- thres circle.com Webstte: http: w.octe.oo
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8.3 #EFF ML  Recommended soldering profile
8.3.1 YH: © REEMEHEIEE T2, @ KRG i TRl T2
Re: (Mflow Soldering is recommended; @flow soldering is suitable for bigger size MLCCs

8.3.2 B R Lk Recommended Sn&Pb soldering profile
ISR Reflow soldering

Temperature

300°C preheating 230
250°C =
200°C [—
130°C  [— —
100°C  —
S0°C =
within
over 1 over 1 10 gradual
minute minute seconds Cooling

TE& Caution
©. PRARIRGCIPIIRES = 5 A A2 SRS 12 ~1/3, W R FTR:

(D.The ideal condition is to have solder mass (fillet) controlled to 1/2 to 1/30f the thickness of the capacitor, as shown

below:
Soldell
PC board

@. I KRR I 1] 2 5 M g Sk (R AT FE A, R I TSR] R R KR B 4 A7 I 1] — 2
2. Because excessive dwell times can detrimentally affect solderability, soldering duration should be kept as close to
recommended times as possible.

capacitor

‘ ‘ ‘1/2T—1/3T

Wave solder profile
Temperature
e C = preheating 230-250C
50° € —
000 ¢ —
150° C —
e ¢ —
5070 —
within
over 1 minute 3 gradual cooling
seconds
FHYR(Tel) : 86-763-685394%, 683923 TEE (Fax) :( 768 6833928, 68535921+

E-mail: m arketi china- threecircle com Website: http:woww.octe ooy 42
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1 Caution

. H PR AL 75 Tk

@, i PRSI 22 AN 100~130°C .

@)L 5 AT RENG Ve 20

(D.Make sure the capacitors are preheated sufficiently.

(2).The temperature difference between the capacitor and melted solder should not be greater than 100 to 130°C.
3. Cooling after soldering should be gradual as possible.

F TJE#: Hand soldering
min 230C (hold 20730S)

Temp/ Peak-temp. max 250°C
Dgree

230

160

120 207308

Remp speed below 3T/S

H*E Caution

@, KA 1.0mm T2 20W (AR o

@ SRS RANEL E FAL S i o

(D.Use a 20w soldering iron with a maximum tip diameter of 1.0mm.
(2).The soldering iron should not directly touch the capacitor.

8.3.3 LHEZEMZ Recommended Pb-Free soldering profile

EIiREE:
Reflow solder
Temperature }
230-270C
e ¢ —
wEES :
250° € — = /' AN
Ao ! Y
200° € — VAR : N
150° € |— o E : \\\
100° C |— // : : ™
50° ¢ —//
Over 1 Minute Within
30760 Seconds Gradual cooling
EHiE(Tel) & 86-768-6833040, 683023 R (Fax):( 7630 6833928, 63330921«
E-mail: market @ china- threscircle.com Website: hitp:.www.cote.cod
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Wave solder profile

Temperature

T

-] 26070 MAX
soo—| TR

250 —
200 —
150 —
100 —
50 —

I LI
Ower 2 minuate 3" d5ec. B #5%E

8.4 ZrIRHEEIR Handling
Breakaway PC boards (splitting along perforations)
(DAL A A e NG RE J , A 20T i D] F A 25 i AR Tt SR R Y )
(). 73R R AR N A 25U T L SR, ANTT LLURE TR T o
(1).When splitting the PC board after mounting capacitors and other components, care is required so as not to give any
stresses of deflection or twisting to the board.

(2).Board separation should not be done manually, but by using the appropriate devices.

8.5 f£4F Storage
(DAE T HPRE P ORAE i UE 5~40C; ¥ <70% RH
@77 AL Z HRAF D — 45, P A Z s 20 3R T 4ty o
Q)G PRIt I, P NAE = A A .
. B ECR A (XTRX5R,Y5V) AR IN [0 25328 o)y, It DALE LB BTN Y 78 70 2% JBIX — I 5 . 94K
PN LA AR AE 150°C MR BE 1 /NS 2 2 2 B
(1). Keep the storage environment conditions as following: Temperature: 5~40°C; Humidity: <70% RH

(2). Don’t open the tape until the parts are to be used, and store them within one year since the date printed on the reel.

(3). Use the chips within 3 months after the tape is opened.
(4). The capacitance value of high dielectric constant capacitors (X7R,X5R,Y5V) will gradually decrease with the
passage of time, so this should be taken into consideration in the circuit design. If such a capacitance reduction occurs, a

heat treatment of 150°C for 1 hour will return the capacitance to its initial level.

5 — 1 Q& TEQ 0SS A P e - s Pt e P oL
FHYR(Tel) : 86-763-685394%, 683923 R (Fax) i 7632 6833928, 6833521«
- -
E-mail: m arketi china- threecircle com Vebsite: http:www.octo.oo 44




