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1. AR L4 Types of Capacitor and Dielectric Material
KCOG: MRS BRI A S N T KA RS, G, ek COG ™. ™ i tERERE, JLT Ak
b £ WA S U L1 R T S A K 70 S EP = 2 Ny e R (o & N e R S e
X 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.

KXTR. X5R: BERA B RHR R A S ISR g, RAERIA AL AR TR Rdim, RABRRE
MR R E, S TARREEEDT, RUETEESRA R, WRRE. Mo, SRt ISR

% 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.

KYS5V: MRS BRI A S TR AR s, T A P i s K A &, (BHAEERUENERE,
XL WU AF SRR, & TSRO, A A KA R

XY5V: 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

FHYE(TeD) & 86
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3. FEERAURR LS Ay AL AN

General Product Parts Numbering System

(fil) (example)
TCC 0805 Y5V 105 M 500 D T
W % p 2% JL =} Chip Size FAAHE EoSnEE B R
s A Type=LxW Capacitance Capacitance Thickness
Code of 0402=1.00x0.50mm 105=10x10° Tolerance A:0.5+0.05mm
Ceramic 0603=1.60x0.80mm =1000,000pF A=+0.05pF B:0.60+0.10mm
. — 5
Capacitor 0805=2.00x1.25mm 5 R 10 B=+0.1pF C:0.80%-0.10mm
Two  significant
1206=3.20%1.60mm o C=%0.25pF D:0.85+0.10mm
digits followed by
1210=3.20%2.50mm D==0.5pF E:1.00%+0.10mm
no. of zero
1808=4.50x2.00mm F=+1.0% F:1.25+0.20mm
1812=4.50%3.20mm G=%2.0% H:1.64+0.20mm
2220=5.70%5.00mm J=+5.0% G:2.0£0.20mm
2225=6.40x5.70 mm K=£10% M:2.5£0.30mm
v
M=+£20%
Z=-20/+80% BUE L
R Rated \
D. 1 i 5| .
ielectrics Voltage {4 %% Packing
COG X7R, 6R3=6.3Vpe B: A%k
X5R, Y5V 100=10V e B: bulk packaging]
in a bag
160=1 6VDC
T: ity
250:25VDC
500=50Vpc T: tape carrier
101:100VDC packaging
201:200VDC
251:250VDC
501=500Vpc
102:1000VDC
202=2000Vnc
FHYE(Tel) : 86-763-6833040, 653923 R (Fax) - 763 6333928, 6833021
E-mail: markst chinz- threecircle.com Viebsite: hitp: w.octe.ooH 5
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Product Capacitance Range
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COG#J XT7RZ Y X5R %% Y5V A&7

Cp Vpc| 50 25 50| 25 16| 10]63] 53502516 10f[63]350] 25] 16] 10] 6.3
152 A A A A A A A A A A A A A A A
182 A A A A A A A A A A A A A A A
222 A A A A A A A A A A A A A A A
272 A A A A A A A A A A A A A A A
332 A A A A A A A A A A A A A A A
472 A A A A A A A A A A A A A A A
562 A A A A A A A A A A A A A A A
103 A A A A A A A A A A A A A A A
153 A A A A A A A A A A A A A A A
183 A A A A A A A A A A A A A
223 A A A A A A A A A A A A A
273 A A A A A A A A A A A A A
333 A A A A A A A A A A A A A
393 A A A A A A A A A A A A A
473 A A A A A A A A A A A A A
563 A A A A A A A A A A A A
683 A A A A A A A A A A A A
104 A A A A A A A A A A
154 A A A A A A A A A
184 A A A A A A A
224 A A A A A A A
274 A A A A
334 A A A A
474 A A A A
684 A A A
105 A A A

R #: COG(0.5pF~4.9pF): B/C; COG(5.0pF~9.9pF): D; COG(=10pF): F(£1%), G(+2%), J(+5%),K(£10%)
XTR/X5R: J(+£5.0%); K(E£10%); M(+20%)
Y5V: M(£20%); Z(-20,+80%)

JERE: A: 0.50£0.05mm ;

AR S, HARE S IGR T K

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(E£10%); M(F20%)
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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0603(1608)
COG &% XTRZ %) X5RZ % Y5VZ7

Cp Vpc| 50|25 5025 |16]10 (63|50 |25 |16 |10 63|50 | 25 ] 16 | 10
152 clelclceclclceclclclclclc|lclelcec|c]ec
182 cleflclceclceclcec|lclceclclcec|lclel|c]c]e
222 clclclclclclclclceclclclec|lc]cl]e
272 cleclclceclceclcec|lclclclclelcec|c]e
332 clelceclelceclceclceclceclceclclelcec]c]e
472 cleclclceclclcec|lclclclclelcec|c]ec
562 cleclclceclceclcec|lclclclclelcec|c]e
682 clelceclelcelceclceclcelceclceclelcec]cl]e
103 © G © @ ¢ c @ G @ G © © © ©
153 clelceclelceclceclceclceclceclclelcec]c]e
183 clcflclclclclceclclclclelc|c]|e
223 @ G @ € ¢ c @ G @ G © € @ C
273 clelceclelceclceclceclceclceclclelcec]c]e
333 cleclclceclclcec|lclclclclelcec|c]ec
393 cleclclceclceclcec|lclclclclelcec|c]e
473 clclclclclclclclceclclelc|c]|e
563 cleclclceclclcec|lclclclclelcec|c]ec
683 clelceclelceclceclceclceclceclclelcec]c]e
104 clclclclclclclclceclclelc|c]|e
154 cleclclceclceclcec|lclclclclelcec|c]e
184 clelceclelceclceclceclceclceclclelcec]c]e
224 cleclclceclclcec|lclclclclelcec|c]ec
274 cleclclceclceclcec|lclclclclelcec|c]e
334 clelceclelcelceclcelcelceclceclelcec]c]e
474 cleclclceclclcec|lclclclclelcec|c]ec
684 c|lc|c|ec clclc|ec c|c|c
105 clc|c|ec cleclc]|ec c|c|c
225 © © © ¢ ¢ @ © ©
475 c | ¢ c | ¢ c
106 A A

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

XTR/X5R: J(£5.0%): K(£10%): M(£20%): Y5V: M(£20%);: Z(-20,+80%)
JERE: C: 0.80+0.1mm ; VL EFREMNMESE, HARRERICTHZK.
COG(0.5pF~4.9pF): C  COG(5.0pF~9.9pF): D;: COG(=10pF): F(* 1%), G(£2%), J(%5%)
XTR/X5R: J(£5.0%): K(£10%): M(£20%); Y5V: M(+20%);: Z(-20,+80%)

Tolerance:

Thickness: C: 0.80+0.Imm ;

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

0805 (2012)

COG &%

XTR &%

X5R &%

Y5V

Cp Vpe

50

25

16

50

25

16

10

6.3

50

25

16

10 | 6.3

50 |25 (16 | 10 [ 6.3

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

B/D

B/D

B/D

B/D

B/D

B/D

B/D

B/D

B/D|B/D

391

B/D

B/D

B/D

B/D

B/D

B/D

B/D

B/D

B/D|B/D

471

B/D

B/D

B/D

B/D

B/D

B/D

B/D

B/D

B/D|B/D

561

B/D

B/D

B/D

B/D

B/D

B/D

B/D

B/D

B/D|B/D

681

B/D

B/D

B/D

B/D

B/D

B/D

B/D

B/D

B/D|B/D

821

B/D

B/D

B/D

B/D

B/D

B/D

B/D

B/D

B/D|B/D

102

(o=l liovll Blovh Rocll liovll fovll Ruchl ol ool Rovly Rucll Rocll fovll Hovly Blovl Bocl ool ol ol Bevl lwcl el Bovl locl Boch Becl Becl Rocl Bocl ol Bevl Bocl ool locl Bocl Bocl locl Res)

joofl liovll Biovh Rocll ol fovll Rocll ol ool Rovll Rocll Rocll Hovll Hovll Bovl lovl ol ol el Bovl locl el Bovl loel Bocl Bovl Bevl Rooll Bocl el lovl liovl ool ol Bosl Bool locl Bvs]

loc}l lievll liech iovil fievll fovll flovll lie~ll fovll fovll Rooll fovll focll Hovll lievl lievl lievl lievl lievl lievl lievl lievl Bevl levl Bevl levl lievl Bevl Bevl Bevl Bevl Besl Bevl Bovl Bevl Bocl Beosl Boe]

B/D

B/D

B/D

B/D

B/D

B/D

B/D

B/D

B/D|B/D
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0805 (2012)
COG 7% XTRZ %) X5R £ YSVZ 7|
Cp Voel SO |25 16502516 [10[63]50]25]16]10]63[50([25]16]10]6.3
1521 B | B | B |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
182 B | BB [B/D|B/D|B/D|B/D|B/D|B/D|B/D|B/D|B/DIBDf D[ D|D|D| D
222 | B | B (B |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 1 B [ B | B [B/D|B/D[B/D|B/D|B/D|B/D|[B/D|B/D[B/D|B/Df D| D|D]| DD
332 D|D|D|D|D|D|[DfD|D|[D|fD|D|[D|fD|D|DI|D
472 D|D|D|fD|(D|D|DfD|[D|D|D|[D|D|D|D|D]|D
562 D|D|D|D|D|D|fD|D|[D|fD|D|[D|[D|D|D|D]|D
682 D|D|D|[D|D|D|[D|D|D|D|fD|D|D|[D|D]|D
103 Df{D|D|fD|[D|D|D|D|D|D|D|D|fD|D|D
153 D|D|D|fD|D|D|[D|D|D|fD|D|D|fD|D|D
183 D|D|[D|fD|D|D|[D|D|D|[D|D|D|fD|D]|D
223 Df{D|D|fD|[D|D|D|D|D|D|D|D|fD|D|D
273 D|D|D|fD|D|D|[D|D|D|fD|D|D|fD|D]|D
333 D|ID|D|D|D|D|D|[D|[D|D|D|D|D|D]|D
393 Df{D|D|fD|[D|D|D|D|D|D|D|D|fD|D|D
473 D|D|D|fD|D|D|[D|D|D|fD|D|D|fD|D]|D
563 D|ID|D|D|D|D|D|[D|[D|D|D|D|D|D]|D
683 D|D|D|fD|D|D|[D|D|D|fD|D|D|fD|D]|D
104 D|D|D|fD|D|D|[D|D|D|[D|D|D|fD|D]|D
154 D|D|D|fD|D|D|[D|D|D|fD|D|D|fD|D]|D
184 D|D|D|fD|D|D|[D|D|D|fD|D|D|fD|D]|D
224 D/Ff D| D|D|DfD/EID|[D|fD|DIDE[D]|D]|D]|D
274 D/Ef D|D|[D|DIDF[D|fD|D|DIDE|D|D|D]|D
334 D/l D|D|fD|DI|DF|D|fD|D|DIDFfD|D]|D]|D
474 D/F|D/F[D/F| D | D |D/F[D/F|D/F| D | D [D/F|D/E|D/E| D | D
684 D [D/F[D/E[ D | D | D |D/F|ID/F| D | D | D |D/E[D/E[ D | D
105 D [D/F[D/FE[ D | D | D |D/F|ID/E| D| D | D |D/E[D/E[ D | D
225 F F|F F F|F F|F|F|F
475 F F|F F F|F F|F|F
106 F|F F|F F|F
226 F|F F|F F
476 F F

HE A7 COG(0.5pF~4.9pF): B/C; COG(5.0pF~9.9pF): D; COG(=10pF): F(£1%), G(£2%), J(£5%),K(£10%)
XTR/X5R: J(£5.0%); K(E£10%); M(E20%); Y5V: M(£20%); Z(-20,+80%)

JEEE: B: 0.60+0.1mm . D: 0.85+0.Imm. F: 1.25+0.2mm; LA ERRAUIESH, FARZ REG T 2k,
Tolerance: COG(0.5pF~4.9pF): C  COG(5.0pF~9.9pF): D; COG(=10pF): F(=1%), G(£2%), J(£5%)
XTR/X5R: J(£5.0%); K(E£10%); M(E20%); Y5V: M(£20%); Z(-20,+80%)

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

Range depends on the standard products.

-mail Website: http:/www.cete. oo 11
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1206 (3216)
COG &4 XTRAS X5RA 4 Y5V R4
Cp Vpe| 50 | 25 16 16 16
152
182
222
272
332
472
562
682
103
153
183
223
273

—_
[=2]
1
(=)
(S
(92}
—
(=)
f2]
w
1
(=)
(S
(92}
—_
(=)
[o2]
w
1
(=)
Do
ol
—_
(=)
[o2]
w

o|lo|lo|lo|lo|l oo

=5l I~ Il (Rl Bl el Bl Bl Je)
=5l =l Il (el el el el el )

393
473
563
683
104
154
184
224
274
334
474
684 F/H F/H
105 F/H F/H

(= =k ey el Rl Rl Bk Reoll lell Ry Rl Bl Rl Bl Rl Rl Bel Rl Rl R L =2 B=A Rl L=}
(= =k el el Rl Rl el Rl Rl R E=A B=A R Rk Rl Rl By Reiy Rl el Rl Bl Rl L)

=]
S5

Tm|lo|lo|oc|o|o|lo|lo|o|lo|lo|lo|lo|o|lo|lo|lolo |||l |D|o|o
TD|lo|lo|oc|lo|o|lo|lo|o|lo|o|lo|lo|D|lo|lololo |||l |D|o|T
TD|lTo|O|ICc |||l || |||l |o|o|T
ol Beoll 2 Rl Rl Rl lel el Rl Rl Rl Bl Rl Rl Rl Reil Bl Rl Rl Rl Rl Bl Rl feil Rl fe)
Tm|lo|lo|loc|lo|o|lo|lo|o|lo|lo|lo|lo|o|lo|ololo |||l |o|o|o
el Beoll =2 el Bl Bl lely el Rl Rl Rl Bl Ry Rl Bl Rl Rl B2 B =2 R=A Rl ik Reiy el Rl fe)
Tm|lo|lo|loc|lo|o|lo|lo|o|lo|o|lo|lo|o|lo|ololo |||l |o|o|o
o Beoll =2 Rl Bl el Bl el Rl Rl Rl Bl Rl Rl Rl Rl Bl Rl Rl Rl Rl Bl Rl lell Rl fe)
TD|lTo|O|ICc ||| |||l |||l |D|o|T
TD|loD|lo|oc|lo|o|lo|lo|o|lo|lo|lo|lo |||l |||l |D|o|T
ol Beoll el el Bl Bl el el Rl Rl Rely lel Rely el Rl el lel el el el fell el Revll el Rl fe)
Tm|lo|lo|loc|o|lo|lo|lo|o|lo|o|lo|lo|o|lo|ololo |||l |Do|o|o
ol Beoll el el Bl Bl el el Rl Rel Rely il Rely el Ry eiy lel el el el fell el Revll el Rl fe)

-
=S
(]
=S
-
=]
-
=]
(o]
=
=]
(=]
=]

205 E| E|E E| E|E E
225 F|F F | F F|F|F|[F F
475 VAT VAT VAT VAT H/H* [ H/0 | 1/ [ /0 F
106 H/ | /e Vo M e
226 H/H"|H/H" H/H"|H/H" H/H [H/I*
476 H/H H/H

F
F
F

=SBl eoll Mol Mol
=Bl esl Mol ol

ZERAFE: COG(0.5pF~4.9pF): B/C: COG(5.0pF~9.9pF): D: COG(Z10pF): F(1%), G(£2%), J(25%),K(+10%)
XTR/XSR: J(£5.0%): K(£10%): M(£20%): YSV: M(+20%); Z(-20,+80%)
JEE: D: 0.85+0.Imm. E: 1.00£0.lmm. F: 1.25+02mm. H: 1.60+£0.2mm. 1.60+0.3*mm; L\ 7= fE
2%, HAREER T K.
Tolerance: COG(0.5pF~4.9pF): C ;COG(5.0pF~9.9pF): D; COG(=10pF): F(*+1%), G(£2%), J(*=5%)

XTR/X5R: J(+5.0%); K(+10%); M(£20%); Y5V: M(+20%); Z(-20,+80%)
Thickness: D: 0.85£0.1lmm. E: 1.00£0.1lmm. F: 1.254+0.2mm. H: 1.60£0.2mm. 1.602=0.3*mm; Above capacitance

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

-mail Website: http:/www.cete. oo 13
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SPECIFICATIONFOR APPROVAL DRAAW108F/0-2015

1210(3225) R ~+

1210 (3225)

COG &% XTR A% X5R %1 Y5VZ7%)

Cp Vpe 50 50 12511610 163150 )|25]16|10]163|50 ] 25 ] 16| 10 | 6.3
101
121
151
181
201
221
271
331
391
471
561
681
821
102
152
182
222
272
332
474
684
105
225
475 H/G
106 M
226
476
107

=l Rwll Rl fwl Rl el Rwll Rwll el Rl fwl Rl Rwl Rwl el Rl el Rl R}

jm=j ju=i fasi Jep]
jmnl ja=i fasi Fep]
==l juni fani Nop]
=l fa=i fasl Fap]
=l fa=i fasl Fap]
jm=l ja=i fasi Fop]

H/G H/G

= fepll == Ju= ja=i ja=i fep]
= fepll == ju=i janiy janiy op]
= epl == Ju=i ja=i ja=i fep]

= = = f=n{ Ja=iy janly Jaai fep]
=<l i=< |—< junfl Jani) jao Jaoi ep]
= = ==l == == k== k=)
= ==l == == == k)

= = = = = Ju=) ja=i ja=i fep]
= = == I == =i ja=i ja=i Jep]

=

752 COG(=10pF): F(£ 1%), G(£2%), J(£5%).K(x10%): XTR/X5R: J(£5.0%): K(£10%): M(%20%):;
YS5V: M(£20%);  Z(-20,+80%)

¥

JBEE: D: 0.85+0.1mm. F: 1.25+02mm. H: 1.60+0.2mm. G: 2.00£0.20mm . M: 2.50+0.30mm;

D ERENMSY, AARRERER TAEHEK.

Tolerance: COG(=10pF): F(*1%), G(£2%), J(£5%); X7R/X5R: J(£5.0%); K(E10%); M(E£20%);
Y5V: M(£20%); Z(-20,+80%)

Thickness: D: 0.8540.lmm. F: 1.25+0.2mm. H: 1.60£0.2mm . G: 2.00+£0.20mm M: 2.504+0.30mm;

Above capacitance for reference only, actual cap. Range depends on the standard products.
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1808(4520)-1812 (4532) R~F
1808(4520) 1812(4532)
COG &7 Y5V %) COG &% XTR 2 %1 X5SR %1 Y5V Z %
Cp Vpc| 50 50 [ 25 [ 16 |cp Vel 50 [S0[25T1e[so]25[ie[so]25]16
101 F 101 D
121 F 121 D
151 i 151 D
181 F 181 D
201 F 201 D
221 F 221 D
271 F 271 D
331 F 331 D
391 F 391 D
471 F 471 D
561 F 561 D
681 F 681 D
821 F 821 D
102 i 102 D
222 F 474 F|F|F F F F
332 F 684 G/H|G/H|G/H| G/H | G/H |G/H
104 105 G| G |G| G G | G
224 225 F/u|r/u|e/mF/m | F/u [F/u|R/m| e/m|E/m
474 475 G G G G G G G G G
105 106 G M @ M G M
225 F F F 226 M M M
475 H H 476 M
106 H 107
REHRZ: COG(=10pF): F(£1%), G(£2%), J(£5%),K(x10%); X7R: J(£5.0%); K(F£10%); M(£20%);

JEE: D: 0.85+0.lmm. F:

YS5V: M(£20%);  Z(-20,+80%)
1.25+0.2mm. H:

LLERERMS S, AR EK,

Tolerance:

Thickness: D: 0.85+0.lmm. F:

Y5V: M(£20%); Z(-20,+80%)
1.25+0.2mm. H:

1.60+0.2mm . G: 2.00+0.20mm

1.60+0.2mm - G: 2.00+£0.20mm

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

M: 2.50+0.30mm:;

COG(=10pF): F(+1%), G(£2%), J(£5%): X7R: J(£5.0%); K(£10%): M(£20%);

M: 2.50+0.30mm;

15
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2220(5750)- 2225(5764) R ~F
2220(5750) 2225(5764)
COG%J | XTRZ4 | XSRZES Y5VZ5 COG%J [ YSVZRSI
Cp Vpe 50 50 2550 [ 25 [50]25[16|cp Voo 50 50 | 25
101 E 101 E
121 E 121 E
151 E 151 E
181 E 181 E
201 B 201 B
221 E 221 E
271 B 271 B
331 B 331 B
391 E 391 E
471 B 471 B
561 B 561 B
681 E 681 E
821 B 821 B
102 E 102 E
222 E 222 E
334 332 B
474 F/H|F/H|F/H/[F/0/ 472 E
/Gl /G| G G
684 F/H|F/H|F/H/|F/H/ 562 E
/Gl /G| G G
105 M M M M 103 E
155 H|lu|H|H 223 E
225 M v v [ |ele]c]| 333 E
475 G M G M G G G 473 E
106 G| M G M Gl el ¢ 563 E
226 Ml M M 225 M M
476 vl w475 M M
107 v | 106 M
BERZE:  COG(Z10pF): F(£1%), G(£2%), J(£5%).K(£10%); XTR: J(£5.0%): K(E£10%): M(+20%);

Y5V: M(£20%); Z(-20,+80%)
JERE: E: 1.00£0.1mm. F: 1.25+0.2mm . H: 1.60£0.20mm. G: 2.00£0.20mm . M: 2.50+0.30mm;
DI EARENMS, AARRERER T K.,
Tolerance: COG(=10pF): F(x1%), G(£2%), J(£5%); XTR: J(£5.0%); K(x£10%); M(E20%);
Y5V: M(£20%); Z(-20,+80%)

Thickness: E: 1.00+0.lmm. F: 1.254+0.2mm . H: 1.60£0.20mm. G: 2.00£0.20mm . M: 2.50+0.30mm;

Above capacitance for reference only, actual cap. Range depends on the standard products.
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5. F=# R~} Dimensions _ Lg : ‘ W
FikE: 0402, 0603. 0805. 1206. 1210, 1808. 1812, 2220, 2225, ~ | ) T
Chip Size: 0402,0603,0805,1206,1210,1808,1812 ,2220 and 2225 - | G
HAE L W e g min T
Type (mm) (mm) (mm) | (mm) (mm)
0402 | 1.00+0.05 | 0.50+0.05 o.1z~o. 04 | 0504005 | - o - o
0603 1.6040.10 0.8040.10 | 02~0.5 | 0.5 | 0.8040.10 — — — — —
0805 | 2.00%0.10 12540.10 | 02~0.7 | 0.7 | 0.60%0.10 | 0.85%0.10 | 1.25+0.20 — — —
0805 | 2.00+020"" | 125+020" | 02~0.7 | 0.7 | 0.60%0.10 | 0.85+0.10 | 1.254-0.20 — — —
1206 | 3.20+0.20 1.60+020 | 03~0.8 | 1.6 | 0.8540.10 | 1.00£0.10 | 1.25+0.20 | 1.6040.20 — —
1206 | 3.20+0.30"" | 1.6040.30" | 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 0.3~0.8 | 1.6 | 0.85+0.10 | 1254020 | 1.60£0.20 | 2.00%0.20 | 2.50%0.30 —
1210 | 3204040 | 254030 | 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 | 4.50+0.30 2.040.20 03~1.5 | 25 | 1254020 | 1.60+0.20 — — — —
1808 | 4504040 | 2.0+025" | 03~1.5 | 25 | 1.2540.20 | 1.60+0.20 — — — —
1812 | 4.50+0.30 3.240.30 03~1.5 | 25 |0.85+0.10 | 1.0040.10 | 1.25+0.20 | 1.60+0.20 | 2.00+0.20 | 2.5040.30
1812°1 | 4504040 | 324040 | 03~1.5 | 25 | 0.85+0.10 | 1.0040.10 | 1.25+£0.20 | 1.60%0.20 | 2.00+0.20 | 2.5040.30
2220 | 5.70+0.40 5.040.40 03~1.1 | 3.5 | 1.00+0.10 | 1254020 | 1.60+0.20 | 2.00020 | 2.5040.30
2225 | 5.70+0.40 6.440.40 03~1.1 | 3.5 | 1.000.10 | 2004020 | 2.5040.30 — —
*1 FRIREFAE B SARIRA 1uF DL BRI =M R
FHYE(Tel) ¢ 86-763-6853048, 633923 HH (Fax) i 768 6333028, 6833921
E-mail: marketi@ china- threecircle com Vebsite: hitp:/www.cote.cod 17
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4 5

Document No.

DRAAW108F/0-2015

6. BIRZRAANRZAF

6.1 4P Appearance

Specification and Test Condition

No defects or abnormalities

2K Dielectrics FARESK Specification WA 441 Testing Condition
COG/XTR/X5R/YS5V Tt gl BRI Wivke

Visual inspection.

6.2 R~ Dimensions

KA Dielectrics HiRELK Specification MR 444+ Testing Condition
COG/XTR/X5R/YS5V FEZRE A TR
Within the specified dimensions Using calipers on micrometer
6.3 A& Capacitance

2571 Dielectrics

HiARELK Specification

MR 4414 Testing Condition

FEER I BAE A7V A
Within the specified tolerance

1.0£0.2Vrms, IMHz+10%

COG (C>1000 pF, 1.0+0.2Vrms, 1KHz+10%, )
A:£0.05pF;B:£0.1pF;C:+0.25pF;
D:#0.5pF;J: +5%
FEEER K A A 22V A 1.0£0.2Vrms, 1KHz+10%

X7R/X5R Within the specified tolerance (Cp>10uF,0.5+0.1Vrms,120+24Hz)
J:£5%; K:+10%; M:+20%
FEER K A A 22V A 1.0+£0.2Vrms, 1KHz+10%

Y5V Within the specified tolerance (Cp>10uF,0.5+0.1Vrms,120+24Hz)
M: £20%; Z: -20%, +80%

ik MR : 25°C+3°C, WA : <70%RH.

FHYE(TeD) & 86

E-mail: market @ china-
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6.4 ¥t Dissipation Factor
2 Dielectrics FiARZEK Specification MK 25 A+ Testing Condition
1.0£0.2Vrms,1IMHz+10% ,25°C
Cp<30pF, Q=400+20Cp; ’ ’
COG Cp=>30pF, Q>1000 gill)golA)O)OOpF,l.OiO.2Vrrns,1KH
25V<Ur<50V, DF<3.5%
<5.0%, (0402=>333,0603=>224, 0805=>684,
1206>225, 1210=475)
<7% (0603=334. 0805=106. 1206=>475)
Ur“16Y, DF5.0% 1.040.2Vrms, 1KHz=10%
XTRIXSR <7%, (0402=>104, 0603>=>564, 0805=>105, (Cp> 100E.0.520. 1 Ve,
1206=475, 1210=>106); DS ’
120+24Hz)
<10.0%, (0402=>104, 0603 =684, 0805=>105,
1206475, 1210=>106);
Ur=10V, DF<7.0%
DF<10% (0402=11 F, 0603=2. 2 u F, 0805=4. 7
uF,1206=100 F, 1210=22 0 F)
Ug =6.3V, DF<10%
Ur =50V, DF<7.0%
Ur=25V, DF<7.0% (0402=0. 047 1 F, 0603=0. 1 p 1.0£0.2Vrms, 1KHz+10%,
F, 0805=0.33 1 F,1206=0.68uF, 1210=11 F) (Cp>10uF,0.5+0.1Vrms,
DF <9.0% (0402=0.068 u F, 0603=0.47 u F, 120+24Hz)
vsv 080_521uF,1206>4.7uF, 1210=10 1 F) 25°C. FULHLE 48hrs.
Ur=16V, DF'<9.0% at 25°C ,48hrs after annealin
<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%
s MR 25°C+3°C, MAEE: <70%RH.

6.5 #i%HFH Insulation Resistance

25 Dielectrics Hi R ZE K Specification W3R 21 Testing Condition
. Ur<<50V U p=Ug
Up=50V, KT 10 G s S00QFCATFIE | 5 s o i;} .
COG/XTR/ | HRE/INIHe) 250
XSR/YS5V Ur<<50V , More than 10 GQ or 500Q-F, | o ==~
) ) Charge Time:60+5sec
whichever is smaller. .
Temperture:25C
s WAREE: 25C+3°C, MWAREE: <70%RH.

FHYE(TeD) & 86

E-mail: market @ china-
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FE O b HE B 5 Document No.
SPECIFICATIONFOR APPROVAL DRAAWI108F/0-2015

6.6 fit i JE Dielectric Strength

2K Dielectrics BE HL R G Rated voltage range | i FELUHS 1 GBI 7 72 Measuring Method

i N 2 HLR Y 300%,5 0,5 oK FL AN
it 50mA

COG Ur<50V
Force 300%Rated voltage for Ssecond.
Max..current should not exceed 50 mA.
WE N E R 250%,5 0,5 K HL AN
0l
XTR/X5R/Y5V Ur<50V L 50mA

Force 250%Rated voltage for S5second.
Max..current should not exceed 50 mA.

Y 1y e O TEO S0
ot ot " =~
EHiE(Tel) & 86-768-6837

3 635923 fEH (Fzx) t{ 768 6853028 » 6833021+
_ -
E-mail: market @ china-th

ircle.com Vebsite: hitp:/www.ccte. oo
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7E o AR HE P % 5  Document No.
SPECIFICATIONFOR APPROVAL DRAAWI108F/0-2015
6.7 BN EIEE R Temperature Coefficient of Capacitance
A Dielectrics FERZEK Specification A 25 Testing Condition
22 Z3 57 it B Ry D0 3 L 2 o
oRE R oy [y
ﬁi\}ﬂ%ﬁﬂoppm/‘c LLPY Measure capacitance under follow table list
HEIEAE+0.2% 5%+0.05p F LA
" temperature:
COG . o WIR
Temperature coefficient within COG, X7R X5R Y5V
+30ppm/C; STEP
Cp drift within £0.2% or +0.05pF 1 2542 2542 2542
2 -5543 -5543 -30+3
3 2542 2542 2542
o R AR £15% MW
XTR/X5R 4 12543 85+3 85+3
Capacitance change within +15%
5 2542 2542 2542
1) COG
BREBEE IR HAE 3 WS AR
RFRALESS 12 3 1 S S5 U800 Rt S0 % 0
KRR M %
T R T LU 3 PR E AR E NS F
The capacitance drift is calculated by dividing the
differences between the maximum and minimum
measured values in the step 1,3 and 5.
7% A5 A 7E +22%, -82% LI Py | The temperature coefficient is determined using the
Capacitance measured in step 3 as a reference.
Y5V Capacitance change within +22%,
2) X7R. X5R Hl Y5V
-82%
X7R . X5Rand Y5V
5 25CI AR R, AR RN
FEl P9 AR A AE ORIV L2 Y
The ranges of capacitance change compared within
the above 25°C value over the temperature ranges
shall be within the specified ranges.

TEQ Y AQSSOOD EOS SO0
f£H (Fax) i 7680 6353028, 6335021+
Vebsite: http: www oot oo
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6.8 Ffi3E5 Adhesion
K7 Dielectrics FHiARESK Specification W45 Testing Condition

Tt 6N [y, JEORER 101 £
The pressurizing force shall be 6N (=600g*f) and

the duration of application shall be 10+1sec.

S AR TCAA S, e AN R

%
COG/XTR/X5R/ | No removal of the terminations or hooked  jig \
Y5V other defect shall occur.

6.9 A #24 Solderability of Termination

A Dielectrics HRZK Specification WK 4 Testing Condition

BrIPIR . 245+5°C
AW 2£1 72
A A iy HEL ARG 56 49 N IS5 0

i PO ARAE B T AR AN N 95%, BTALEK

COG FRE AN T 5% ;
L ET | ’ . Solder temperature: 245+5°C
XTR/X5R 95% min. coverage of both terminal | pyjyning time: 241 seconds.
Y5V electrodes and less than 5% have pin | Completely soak both terminal electrodes
holes or rough spots. in solder
6.10 i & Resistance to leaching
R Dielectrics HRE K Specification MR S5 Testing Condition
Tit#: 120°C~150°C/60
Uiy AR AE B AR AN T 95%, BHALEL | Bhhim . 270+£5°C
COG FRETRUN T 5%, 4P I FF 2L BN 10+1 7
XTR/XSR 95% min. coverage of both terminal | Pl FEAE 58 2 N ARG P
y5V electrodes and less than 5% have pin | Solder temperature: 270+5°C
preheated: 120°C~150°C/60sec
holes or rough spots. R
. Dipping time: 10+1 seconds.
No remarkable visual damage. Completely soak both terminal electrodes
in solder
REE(Tel) - 86 TEH (Fax) 2 768 ) 6853928, 6833921+
E-mzil: market® china- Website: hitp: cote oo
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6.11 ¥ AR 45 & 58 Bending
2K Dielectrics HiRELK Specification WA 441 Testing Condition
Jo AT LA A BRI L, 12 B R

FEAWNTETE5% 5 0.5 | J7 Ll 1.0mm/s RGNS Y7, 25 # Tmm.,

Solder the capacitor on testing substrate and put

PF
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 T WA
50 surizi
A 5 410% ﬁ B
pressurize
X7R/X5R . |
No remarkable visual damage =
Cp change <£10% . . FLEXURE <1
capacitance meter
| 45
To ] WA 5
HEANNTET £30%
Y5V
No remarkable visual damage
Cp change <£30%
EH{E(Tel) & 86-768-6833040, 683023 R (Fax) s 768 ) 63330928 5 6833921
E-mail: market@ china-threscirele.com VWebsite: hitp:/www.cote.cor
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6.12 Tif¥53#%# Resistance to Soldering Heat
M Dielectrics HiREK Specification WA S Testing Condition
PRI 270£5°C
JC A AT WA i 120~150°C 60 Fb
RRAAEE2.5%88 £0.25pF CHUEL | B INFE): 1041 F5
KAED ELA 7E3 I FRE 2442 (COG) X 48=4(XTR .

IR 3 27 S AT R B WU PEBRHEA P 15

oG No remarkable visual damage

Cp change within 22.5% or £0.25pF. | /M B A BHBIUA
whichever is larger. . .

DF meets initialgstandard value. {5 140~150°CHEAT 1 /NN O RAL 3R £ 53 T
IR meets initial standard value. TUCE 48+4 /NIF

AR E

Soldering temperature: 270+5°C

T AT LA Preheating: 120~150°C 60sec.
FBRATA LT 5% DL Dipping time: 10£1 seconds.
DF 56 J2 7 W07 B 4 1 3 s Measurement to be made after being kept at

L T i o B <R room temperature for 24+2 (COG) or
IR W27 A EIER 48+4(XTR X5R, Y5V) hours.

XTR/X5R _ Recov ery for the following period under the
No remarkab}e Ylsual damage standard condition after test.

Cp change within £7.5%

DF meets initial standard value.

IR meets initial standard value. *Initial measurement for high dielectric constant
type
T AT ARG Perform'a heat treatment at 140~150°C for lhr
et and let sit for 48+4hrs at room temperature.
B RBATE20% AN Perform the initial
. erform the initial measurement.
DF 3 2 7 i WA (EL I 2SR
IR ¥ A2 1™ Sl A A6 18 1R 5K
Y5V

No remarkable visual damage
Cp change within £20%
DF meets initial standard value.
IR meets initial standard value.

FHE(Tel) - 86 FEE (Fax) s 768 ) 6833928, 6835921+

E-mail: marketi@ china- Viebsite: hitp: ccte.oo
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6.13 ¥R ERIENEH Temperature Cycle

FM Dielectrics HARELK Specification MR 4 A+ Testing Condition
COG

% N AP EREAT 5 KA
To perform 5 cycles of the stated

JC A AT WA A environment
1k yE ,
R - " e g I ]
AR AALAE2 5% £0.25pF CRBAAHD U Step Temperature Time
2 I THEBIEE  30min
+0/-3C

Min. operating

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

Cp change within +2.5% or +0.25pF, whichever

is larger. 2 25°C 2~3 min
3 BRI HINR 30 min
+3/-0C
Max. operating
Temp.+3/-0°C
4 25C 2~3 min
XTRGR W 5 LA
FREMALLT SHEUA {6 %R TR 2422 (COG)

48+4(X7R+ X5R. Y5V) /ML
No remarkable visual damage ( ) ANEEUE

Cp change within £7.5% b=y

* i L B A A A AR (I
£ 140~150°CHEAT 1 /NI FRHAAE B
JEAE S N TRCE. 4844 /NI

) aaR1E

Measurement to be made after being
kept at room temperature for 24+2hrs

Y5V

JCH w4 1 (COG) or 48+4hrs (X7R, X5R, Y5V)
RN AEL20% L N at room temperature, then measure.

*Initial measurement for high
dielectric constant type

No remarkable visual damage Perform a heat treatment at 140~150
Cp change within £20% ‘C for 1hr and let sit for 48+4hrs at
room temperature.

Perform the initial measurement.

TEQ Y AQSSOOD EOS SO0
f£H (Fax) i 7680 6353028, 6335021+
Vebsite: http: www oot oo
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6.14 T2 #H Moisture Resistance ,steady state

M Dielectrics Hi R EK Specification WA 251 Testing Condition
COG Wil 40+£2°C
MESE: 90~95% RH
LY RN L] DA 8] 500 +12hrs
KEAAAE 5% £0.5pF (UKD BAA
Cp<10pF, Q>200+10Cp; RSN .
3 " i
10<Cp<30pF, Q>275+2.5Cp RS T ECE 2442 (€05 o
Cp=30pE, Q=350 48+4(X7R. X5R. Y5V) /N LUG
IR: KT 1000MQ 58 50Q-F(HU# /M) b5y
No remarkable visual damage A Hh A Eh A T T
Cp change within £5% or +0.5pF, whichever is AT A Eﬁ‘,ﬁ%m%ﬂﬁuﬁ{) Ui
larger. 7E 140~150°CHEAT 1 /Ny FALL
Cp<l10pF, Q=200+10Cp; JEAE I PR 4844 /NI
10<Cp<30pF, Q>275+2.5Cp ST s
Cp=30pF, Q=350 M= E
R*C>1000MQ or 50Q-F, whichever is smaller Test temperature: 4042°C
Humidity: 90~95% RH
Testing time: 500 +12hrs
Measurement to be made after being
XTR/X5R . kept at room temperature for 24+2hrs
SR T B (COG) or 48=4hrs (X7R, X5R, Y5V)
HEAAEE12.5% L0
DF HAJIRAH I 2 5 LT *Initial measurement for high
IR: KT 1000MQ 8% 50Q-F(HUEL /M) dielectric constant type
Perform a heat treatment at 140~150
Cp change within £12.5% ‘C for 1hr and let sit for 48+4hrs at
DF:Not more than 2 times of initial value | room temperature.
R*C>1000M€2 or 50Q-F, whichever is smaller | perform the initial measurement.
Y5V HMILTE W] 2] WL A%
FAEAAAEE30% A Y
DF AW 1.5 (5L R
IR: KT 1000MQ 5§ 50Q-F(HU /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
REE(Tel) - 86 TEH (Fax) 2 768 ) 6853928, 6833921+
E-mzil: market® china- Website: hitp: cote oo
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6.15 Tit¥@ 514 Damp heat with load

57 Dielectrics

HARELR Specification

MR 4414 Testing Condition

COG

HETCH] Sk m) LA AT

HEAAAELT 5%8820.75pF (B RAE) LA
W

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

Cp=>30pF, Q>200

IR: KT 500MQ 5 25Q-F(HU4 /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 25QF, whichever is
smaller

X7R/X5R

2 W ARV L]

PEAAEE£12.5% LA

DF AHJIRAA ) 2 LR

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

No remarkable visual damage

Cp change<+12.5%

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

Y5V

ANULTE I R W45
HKEAAELI0% LN

DF WHIUHAE 1.5 f5 LT

IR: KT 500MQ 5 25Q-F(HU4 /IMH)

No remarkable visual damage

Cp change<+30%

DF:Not more than 1.5 times of initial
value

R*C>500MQ or 25QF , whichever is

smaller

TR : 40£2°C
1S5 : 90~95% RH

H R A0 HL R
P ] 500 +£12hrs

fE % 0 F K E 2442 (COG) &,
48+4(X7R. XS5R. Y5V) /ML
W&

*IE 402°CHLEE T, B AR N
JER/TENET o

Zpii s, AR IR MR
48+4hrs

MR UG A

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

Voltage: 100% of the rated voltage
Testing time: 500 +12hrs

Measurement to be made after being
kept at room temperature for 24+2hrs
(COQG) or 48+4hrs (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.

7/

Foki: IR AGE AT R R, ANE TR R
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6.16 Tt Ak Life Test

2%/ Dielectrics FORER Specification R 441 Testing Condition
o DR LR E+3°C
ANITE B S nT WA eg[)f AL
ﬁ§§§1£?£i3%azio.3pli B KA UR<100V 1.5 {5455 i
RIS TE]: 1000 7N

FYEAE 30pF LA L, Q=350

AEAE 10 pF BLERZNT 30 PR, | i 10 2440 (COG) 5, 48:4(XTR .

Q2275+(2.5* Cp) X5R. Y5V) /NS il
s ~ N {‘l
/T 10pE,Q2200+10%Cp ) MRV AR
COG IR T 1000ME 3% SOQFURELIE) | ity e s i i
O remaricable visual Camage | AELBREANEEL3C, K AR N 2 £ HE B
Cp change<£3% or +0.3pF, whichever is FEHTE 1 /N
larger. 2% EE}? )Igr EE:,A? =) 2208 >
e, R AR S0 N BCE 48+4hrs
Q2350 (Cp=30 PF) Wt 2
Q>275+(2.5* Cp) (10 pF<Cp<30 PF)
Q2200+10*Cp (Cp=10 PF) Test temperature:
R*C>1000MQ or 50Q-F, whichever is Max. Operating Temp. £3°C
smaller . )

Voltage:
UR<C100V  150% of the rated voltage
Testing time: 1000 hrs

L R IAR 28]

AN AE+12.5% L A Measurement to be made after being kept at
DF NHIUEAE I 2 {5 0L F room temperature for 24+2hrs (COG) or 48+4hrs

IR:K T 1000MQ 8 50Q-F(# M) | (XTR, X5R,Y5V)
No remarkable visual damage

XTR/XSR Cp change<+12.5% *Initial measurement for high dielectric constant
DF:Not more than 2 times of initial value | tyP¢
R*C>1000MQ or 50Q-F, whichever is | Apply 150% of the rated DC voltage for one
smaller hour at the maximum operating temperature +3
C.
Remove and let sit for 48+4hrs at room
APMLTCH AT DL A5 temperature.
R EAALAEL30% A Perform the initial measurement
DF NAJIRAE T 1.5 LR
IR: KT 1000MQ 5L 50Q-F(HUH/ME)
V5V 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

Foik s IR SRR OGS A R R, ANE TR R
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7. 7= 8%k Packing
7.1 $858 83 Bulk Packing
10000 N/488 %% )" 23K . Standard packing 10Kpcs/bag; others are according to customer request.
7.2 4w A\ /H.2E Tape Packing
FIAE JISF Size (mm) Yy 0B (/AL pes/reel)
Type KEL e W JEE T 4Cats Paper Tape YKl 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 i
=0.85 N/A 2,000 (& 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 4.5 2.0 <1.25 N/A 1,000
<125 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 #%3# ) Dimensions of Packing Paper ,;*\F s01 )
c s |2 E T
I I I =
RECEEERCEECERCE S
Bl g
Type A B C D T
0402 0.65+0.10 1.15+0.10 2.0+0.05 2.0+0.05 0.8max
0603 1.05%0.10 1.854+0.10 4.010.10 2.0%0.10 1.1max
0805 1.55+0.15 2.3%0.15 4.01+0.10 2.01+0.10 1.1max
1206 1.95+0.15 3.5+0.15 4.01+0.10 2.04+0.10 1.1max
(A7 unit: 22K mm)
FEE(TE]) & 86-768-68 TEH (Fax) 2 768 ) 6853928, 6833921+
E-mzil: market® china- Website: hitp: cote oo
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7.2.2 ¥kl R~ Dimensions of Embossed Packing

Smm#E, 4mmll B 12mmE, 8mm/dmmlA] b 4R

00 8.0+01"" 204005 #1527
4.020.1 lb"f,5i3"' 20005 4 7540 1 - — o0 175201 D*ﬂk'aﬂ'l
I
2l oo o lolol O O O ipal, |
R R A S 712
AR N A R 7 NN .
e Bz k3T
A: 1452020 B: 2252020 (0805) A: 1.95+0.20 B: 3.50+0.20 (1206) (FFAL unit: 52K mm)
A: 290£020 B: 3.60£020 (12100 A: 2.50+0.20 B: 4.90+0.20 (1808)
A: 3.60£020 B: 490%£020 (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 4mii4E R ~F Dimensions of Reel

13.01.0 ¢ 5 EFemm)
17.0£1.0 G EE12mm)

-1.5

f 1
607
180+0

$21£0.8
|

9.0 %5° @ity remm)

10, e,
13.0 267 e 1 12mm)

7.2.4 Y#7 )53\ Taping Figure

R Top tape

ooooo

CEEEEL

7 Component

4 A

Paper tape or plastic tape

a T 1% 8 O TEO £0S S A0 T o
ol ot L b P Lty AR RET
L LS LI =AY Vo-loldldwS r Vad L
]
=

E-mail: markst @ china-thre
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235> Empty section 7= hZ% A B4 Chip insertion section ¥[34 Empty section

51773 7 Leader

lo o ¢cJo o ¢] o ¢ ——

160min.. 240min.

CHAAY unit: 22K mm) $HH 5 ) Feeding direction —

7.2.5 4@ 7% Taping Method

(OB AT B iy KA e A  w e ol N A B VA 7 i R v | IO e i o A 1S
el AT, /B 5 AR5 [ H A

TEGmAr I, DA% T P B 5 e 0 23 e A3 o

TEBEANT B 22 vh ) 77 i e i B B B 20N TR R B (1) 0.1%80 1 AN BR, ANESE R AERT .
BRI R AN SR gt (A 2%, ANRERS AL IR AL

fEIEALI TR 22 10 NAEE: +0.3 ZKELN.

A B AR 0.1 & 0.6 ZRELARY, HoOrmn FE TR,

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

SHONCGECNORONG)

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

165-180°

LD Y EQSS0O0 . OSSO0
fEH (Fzx) t{ 768 6853028 » 6833021+
e
Website: hitp:/ www.oote.ooe
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72.6 FEEPRE Reel Label
“ RoHS+

TCCO603XTRI04KS00CT

@ LotMo. 005001A215111976102N«

CCTC Q. 4000 pes+

P25 %% The Contents of Label

1) TCC 0603 X7R 104 K 500 C T
o © 6 ® 6 6 O

OFFZ 2 83185 Code of Ceramic Capacitor

@} chip size, @il SR dielectrics, @7 & capacitance, ©%F 7 2 % tolerance,

©®%i5E HiL Ik rated voltage, D5 & thickness, @113 packing
(2) F=AhitS Lot. No.:005001A215111976102N
(3) % Qty: 4000pcs

(4) RoHS:GREEN PARTS 44k}

7.2.7.5Mu%% Package

7.2.7.1 A3EFF Carton
7.2.7.1.1 8386 R~} Carton Size

L \\% H
40cm 36cm 20cm

7.2.7.1.2 #&E: 240Kpcs /44 The Quantity: 240Kpcs /one carton
1 WAAE45=40,000PCS 1 INNER BOX=40,000PCS

1 BL254H  =40,000PCS x 6 2% £=240,000PCS 1 CARTON=40,000PCS x 6BOX=240,000PCS

RoHS FriA(H & /- 25Kk 5K ) according to customer request

LD Y EQSS0O0 . OSSO0
fEH (Fzx) t{ 768 6853028 » 6833021+
e
Website: hitp:/ www.oote.ooe
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7.2.7.2 NS Inner Box

7.2.72.1 BEEH R Size

L W H
18.5cm 6.5cm 19cm

7.2.7.2.2 ¥&: 40Kpes /&

1 #=4000PCS 1 REEL=4,000PCS

1 fu4=4,000PCS x 10 %% =40,000PCS 1 INNER BOX=4,000PCS x 10 REEL =40,000PCS

e s mnn smmman ememn
685923 fEH (Fzx) t{ 768 6853028 » 6833021+

EHE(Tel) © 86-768-6833040, 6
ecircle.com Website: hitp:www octe oo

E-mail: market@ china-thre
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8. MLCC 1§ FHy# = ZH I Precautions on the use of MLCC
8.1 ELEEIR 1T PCB Design
8.1.1 HLEEHR B R ¥ 71 Design of Land-patterns
T RIS 45 T R R B R
[ 25 H T AN IERRI %

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 B AR B T 3 B SRR

» ATLAB R AR R R £ .

Recommended land dimensions for a typical chip capacitor land patterns for PCBs

VUSRI HEAE B IR (A mm):

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

A% SIZE 0603 0805 1206 1210
L 1.6 2.0 3.2 3.2
RA)
W 0.8 1.25 1.6 1.6
A 0.8~1.0 1.0~1.4 1.8~2.5 1.8~2.5
0.5~0.8 0.8~1.5 0.8~1.7 0.8~1.7
C 0.6~0.8 0.9~1.2 1.2~1.6 1.8~2.5
Londpten 45 i

7

{7]

Chip capacitor

w
il y
L
PRI R B RS (B mm) L
Recommended land dimensions for reflow-soldering (unit: mm)
#A% SIZE 0402 0603 0805 1206 1210 1808 1812 2220 2225
L 1.0 1.6 2.00 3.2 32 4.5 4.5 5.7 5.7
A
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 | 1.8~2.5 1.8~2.5 2.5~34 | 25~34 | 40~46 | 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 | 2.0~2.2 2.0~2.2
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 2.3~3.5 3.5~4.8 5.0~6.2

IR R B2 W 7 SR GTH UM, ) R g

o PIAE VT I FE I 5 R

Excess solder can affect the ability of chips to withstand mechanical stresses. Therefore, please take proper precautions

when designing land-patterns.
FERN I o — SE LR R0 5 IR A O«
Examples of good and bad solder application

s Sy
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I H Ttem ANHEFE 45 H4) Not recommended HEF7 457 Recommended
H){jﬁﬁ'ﬁ:%ﬂ%aléﬂé lead wire of component

solder resist

E‘an#[ﬁl‘}?ﬁéé\ﬁﬁé soldering iron __ 1 "
Mixed mounting of SMD m M
| (1

and leaded component | 1

Tl NP o

Component placement

chasis .
i solder-resist

—solder (for grounding)

close to the chassis

Tf}%‘)lj‘(ﬁ’ﬁil}ﬁ’i& lead wire of component
”r“ﬁ@[?ﬂéfl:ﬁ:%ﬁj% soldering iron —— 1 solder resist
Hand-soldering of leaded

components near mounted

components

8.1.2 EIR4H Pattern configurations
T A A R IR o EFRGREAL R, R AT BE D R EEARCLE S I B2 B AU ) o
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..

AL 457 Not recommended W7 457 Recommended

B 2 2
= 77 | 7  _AX
Deflection of -1

the board

RET B AR 10 288, A5 BRI B LB AN A B S . FTHER T SR HF R 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% 8 O TEO £0S S A0 T o — % . 0 Pt s & 4] s Sy
ol ot L b P Lty Fum S a ) E oo il AN (R, ik o +
L LS LI =AY Vo-loldldwS r Vad L L4 A . W Voldliiog r VoddlLl
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perforation C D
B
slit

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

FEVRAG 73 PRGN PR B BR AR, 5007 i DRI AT URRSY: 1y 5548 T R D7 0 RAR K . 04 LA I o Roe A 32 21
P H A NP K 204y BUD0. VAR, L. DRIE, DUk 2% R AR ) PR 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 HahEEEFEHE I Considerations for automatic placement
NEEENLHIEE  Adjustment of mounting machine

@. 77 e R ERRUWE T, A2 B Kt

@. WA IR A E AL AT R B L YA I B 45t

(. 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.

ANHELE 45 8 Not recommended #ELF 458 Recommended
LRSS crack
Single-sided ,
mounting . :
supporting pin
XTI I 25 crack

Double-sided e

mounting S I ) /]
HW supporting pin

solder peeling i crack

a T 1% 8 O TEO £0S S A0 T o — % . 0 Pt s & 4] s Sy
ol ot L b P Lty Fum S a ) E oo il AN (R, ik o +
L LS LI =AY Vo-loldldwS r Vad L L4 A . W Voldliiog r VoddlLl
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8.3 #EF IR Z Recommended soldering profile
83.1 $i#l: @ FRHEEMARIEETE; @ KT fiEH FRmseE T2
Re: Mflow Soldering is recommended; @flow soldering is suitable for bigger size MLCCs

8.3.2 BRI Recommended Sn&Pb soldering profile
PR Reflow soldering

Temperoature

300°C  — preheating 230°C
250°C —
200°C
130°C — —
100°C [~
S0°C
within
over | over | 10 gracdual
minute minute seconds cooling

& Caution
@©. FALRDCH RS e N A R ER 172 ~1/3, W0 K s
(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:

capacitor

Sol dei Lﬁﬂ

PC board
@. L IR 22 S Sk TR, AT )R R (R S HE R ) — 5.

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

1/21-1/3T1

recommended times as possible.

PSR Wave solder profile

Temperature

000 ¢ preheating 230-250C

1507

2007
150°
100°

-~ o o o oo

50°

within
over 1 minute 3 gradual cooling
seconds

LD Y EQSS0O0 . OSSO0
fEH (Fzx) t{ 768 6853028 » 6833021+
Website: hitp:/waw
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¥ & Caution

.1 R HLA S 78 70 TR

@7 i FRARAIAS B B2 72 AN 100~130°C 6

©OF S IEINTINi AL LR

(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 I #2#% Hand soldering
min 230°C Chold 207305)

Temp/ Peak-temp. max 250°C
Deree

0

160

120 HI0S

Ramp speed balow 3T /S

#& Caution

@. R K AR 1.0mm Bh 20W (R4

@ MK RANLL B ™ 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 L4 1E#E iz Recommended Pb-Free soldering profile
[FlEE:  Reflow solder

Temperature

300° ¢ preheating 230-280° C

250° C —

200° C —

150° €

100° € —

500 C

over 1 minute ;ithin gradual cooling
seconds

FEiE(T=D) ¢ 86-768-6833045 , 683923 R (Fax) s 768 ) 63330928 5 6833921
E-mail: markst@ chinz- threecircle.com VWebsite: hitp:/ www.ccte.ooe
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PUEIEHE:  Wave solder profile

Temperature

T

- 2607 MAX
soo— TR

250 —
200 —
150 —
100 —
50 —

I )
Owrer 2 minute 37 dSec. B £5is#

8.4 /MR FLEEIR Handling

Breakaway PC boards (splitting along perforations)

(D AE AL I E WG S, 20 S DA P B A S AR T Aty SR R N )

()73 Pk WL AR N I 25U L T e B, AT DU T4k

(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 fR7F Storage
(DAE T AP RRAT ™ dh: WE 5~40C; WBJE <70% RH
@7 fh AR Z HARAF IO — 4, 77 SR S 20970 T 4ty o
)G RIT i 7 b AR = H AT
)./ ECRA S (XTRXSR,YSV) (ARG N () sk, B CALE BB vk I N 78 20 % FE X — IS 4l
IRl (R HL AR R AE 150 C R 1 /NI JS BEAE 2 Wk B2 BT
(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.

TEQ Y AQSSOOD EOS SO0
FH (Fax) i 768 6333028, 6833921«
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8.6 MLCC F= i LR R B R EM

8.6.1 TYFEETH

A W BE R TR B L B BUEWSE 7w e JAh, IETEFE REHLAS A IR S A LA R = PRI AR AL

LB A E AR N2 AR I ) RN AE i T R E AR R B S A B s, A S R4 BT
P UL R AR D) 0 K sl Tt ) i) 8

FELA g A 0 A R BB L AR A R B RS A 5, B A A R BV R 5 T, I A R T e R AR AR
o FTLICh TR A i, JA e LR 57

(1) 7ESEBRAT A s A PR BV T, AR A T B R (i A AR e

(2) JITiR R B, RS ) B BE A BUE S LR, BT A AR A i F A it P R A AR A o DRI AE I [
S PR [P % 5 S A5 e P 2 Y BB/ B R AN, B 7 DA 2, 0 A5 R LI P R R DA A e PR )
BRI S I PR GS
8.6.1 HUEHIETTH

(1) Xof P At I £ P L, 5 428 T A% 15 PR (B H S LA o CHEERAT T AEA00E F S 1R 70% BL AT

D SR LA R P NI AZ UL L s e R A P R 0, T DR P I8 PR I 22 N (Zero-to-peak LIRS FERIUE HEL LA T

T AZ skt s I, U HLR 2 F - (Peak-to-peak HL ) WA T4 HLJE

U AT IS H 5 AR 15 BB g (RN H s s P 888 1T ™ A T Bl A R 4 G R 3 S50 P U
T, AR I e s LA B AN IR] R AN R I [ AR [ o

(2) BIMEAEARE FoH LA SR, AH A0 SR v ikt Hi s 5 e ARSZ WA R R AT, A7 W] e U2 2 AT AEPE T B

8.7 PR ER R KRR MMEM, Fara KIRREAR, &%) M AT K A ik %
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