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1. BAHR KA H528 Types of Capacitor and Dielectric Material

KCOG: MR BRI A RN [ AR, AEEM. ek COG ™. kM mMmitifetae, JLPAM
TEE BRI R AT ARk o & A TIRERE, FRoe MEER Ml e, Wk a8 BRI AITHI F Rk

¥ COG: The capacitor of this kind dielectric material is considered as Class I capacitor, including general

capacitor and high frequency COG capacitor. The electrical propertics 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: WEABAEHHRA SR A T RBARS, BAB&IMEEL, SR X5 S, BEBRE
R, EHTAREEE, RERERAFO B, MEE. BE. 58, SMEEKTh.

% 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 1. 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.

KYSV: MR AR AN KR, ZIra AR T AR K RS, AR ERERE,
XL AR R, G TERNA R, RERAA KRR

P 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

EHIR(TD : 36
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3. PR E S A RN

General Product Parts Numbering System

(#51)) (example)
TCC 0805 Y5V 105 M 500 D T
W %S HL A R st Chip Size A BEAE 5
LRy =) HH Type=LxW Capacitance Capacitance Thickness
Code of 0402=1.00 x0.50mm 105=10x10 Tolerance A:0.5£0.10mm
Ceramic 0603=1.60>0.80mm ZIOOO,OOOPF A=i0.05pF B:0.60i0.10mm
. — 5
Capacitor 0805=2.00 x1.25mm 510 B=+0.1pF C:0.80£0.10mm
Five  significant
1206=3.20 x1.60mm o C=+0.25pF D:0.85+0.10mm
digits followed by
1210=3.202.50mm D==0.5pF E:1.00£0.10mm
no. of zero
1808=4.50X2.00mm F=+1.0% F:1.2540.20mm
1812=4.50>3.20mm G=+2.0% H:1.6£0.20mm
2220=5.70x5.00mm J=+5.0% G:2.0£0.20mm
2225=6.40%5.70 mm K==+10% M:2.540.30mm
\4
M==+20%
Ao
7=-20/+80% HUE R
i SR RatedVoltage v
Diclectrics 6R3=6.3Vp £, %% Packing
COG X7R, 100=10V . el
X5R, Y5V 160=16V B: bulk packaging]
in a bag
250=25Vpe
T: Y
500=50Vpc
101=100Vpc T: tape carrier
ZOIZZOOVDC packaging
251=250V ¢
501=500V ¢
102=1000V pc
202=2000Vpc
= i A B AR AL
yZ ) TARBREEE BEREEEERE
C0G -55°C~+125C 0+30ppm/C
X7R -55C~+125°C +15%
X5R -55C~+85C +15%
Y5V -30°C~+85°C +22/-82%
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4. PFAAEVEE  Product Capacitance Range
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COG %7 XTRZ % X5R 5 Y5V
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KR Z: 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(F20%)
Y5V: M(£20%); Z(-20,+80%)

JEE: A: 0.50£0.10mm ;

AERRENMESE, BB K,

Tolerance: COG(0.5pF~4.9pF): C COG(5.0pF~9.9pF): D; COG(=10pF): F(1%), G(£2%), J(£5%)
XTR/XSR: J(£5.0%): K(£+10%); M(+20%)
YS5V: M(£20%):  Z(-20,+80%)

Thickness: A: 0.5020.10mm ;

Above capacitance for reference only, actual cap. Range depends on the standard products.
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0603(1608))R~f*
0603(1608)
COG %7 X7R A X5R %4 Y5V#F
Cp Vpc|250|100] 50 | 25 |250 1100 50 | 25 | 16 | 10 | 63| 50 | 25 | 16 | 10 [ 6.3 | 50 [ 25 | 16 | 10
ORS ¢ © ¢ c
1RO ¢ c © @
2R0 ¢ © © ©
3RO ¢ G © @©
4R0 ¢ @ ¢ c
5RO ¢ @ © @
6RO ¢ c © @
7RO @ © G @
8RO G © G @
9RO G © G @
100 ¢ c © ©
120 c ¢ G @
150 c G G @
180 ¢ @ © ©
200 ¢ @ ¢ c
220 ¢ @ ¢ c
270 [¢ G © @
300 ¢ @ © ©
330 ¢ c © @
390 ¢ @ © @
470 ¢ c © @
560 ¢ c © @
680 G © G @
820 @ © @ @
101 C © G © ¢ ©
121 c © G © ¢ ©
151 © © c @ c @
181 C @ G c c ©
201 C © G @ c c
221 ¢ c © @ © © ¢ © ¢ @ © ¢ ¢ @ G ©
271 ¢ c © @ © @ ¢ © ¢ ¢ ¢ ¢ ¢ @ G ©
331 G G © © © © c c ¢ @ G ¢ ¢ © G @
391 © @ @ @ © @ © e © @ © c G @ G ©
471 © © © @ © @ © e © @ © ¢ G @ G ®©
561 G @ @ © © ¢ © c @ G ¢ ¢ © € @
681 © c @ © © c ¢ c c c c G @ G @
821 8 @ @ © @ © ® © @ © © © @ @ @
102 @ © © @ © ® © @ @ © © @ ¢ c @© c © (¢
2 1686833 240, g 6833021+
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0603(1608)
COG &% XTRZ 5 XS5RZ&%1 Y5V #&F

Cp Vpc|250 1100 ] 50 | 25 1250|100 50 | 25 | 16 | 10 | 63|50 | 25 | 16 | 10 | 6.3 | 50 | 25 | 16 | 10
152 clcleclclelcec]lecl|lceclel|lc]lel|lc]c|c]|e € c €
182 clecflcflclcec|lcleclc|lc|lclc|lc|lclel|lec]|]c]|ec
222 clecflceflclelceclelcec|lcec|lclclc|lclef|ec]|]c]|ec
272 clclecl|lc|lcl|lc|lec|lc|lc|lc|lclcle]|]ec]|]ec]|ec
332 clclcl|lc|lcl|lc|lc|lc|lc|lc|lclcle]|]ec]|]c]|ec
472 cleclelcleclclec|lcleclc]lc|lc]|e c | ¢ ©
562 clecleclec]lcec|le]lcec]lcec]lcec]lcec]|lcec]|lc]|e © c ©
682 © © © © © € © € € © c € @ © © ©
103 C © @ e ¢ © € € © c € © € © ©
153 e © © G @ © © c © c c © @ © ©
183 cleclclclec|lcec]lec]|lc]|]lcec]|]c]|ec © © c ©
223 € © © G c © € c © c € © © © ©
273 c c ¢ c ¢ c ¢ c © © ¢ ¢ © ¢
333 c|lclc|lec]cec]|ec c|lc]c|e © © c ©
393 c ¢ c ¢ c c c @ @ G G G G G
473 clc]lc|leclc|lcec|lc]lc]|lc]|lc]|e © c ©
563 c © © ¢ c ¢ ¢ c ¢ @ G © © ¢
683 cleclec|lecleclelcec]lcec]lcec]lc]|e © c ©
104 clc]lc|lec]lc|lc|lc]lc]|lc]lc]|e © c ©
154 c|lc]lc|lec]lc|lc|lc]lc]|lc]|lc]|e © c ©
184 c © © © ¢ c c © @ c c c © c
224 ¢ © © c ¢ c c © @ © ¢ ¢ © ¢
274 © © € @ © @ © @ c c © © @ ©
334 © © € @ @ € c @ ® € © © © ©
474 © @ © © @ c @© @ G @ G G @ @
684 @ © @ G G @ G G @ @ @
105 c ¢ @ € G @ G © © @ ©
225 c ¢ c c c @ @ G
475 @ c c G €
106 c C

BN 2: 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(F10%); M(E£20%); YSV: M(F£20%); Z(-20,+80%)
JEEZ: C: 0.80£0.lmm (0.80£0.2mm) ; VI EFREMHSE, AMAFRIRTHEHZER,
Tolerance: COG(0.5pF~4.9pF): C  COG(5.0pF~9.9pF): D; COG(=10pF): F(+1%), G(£2%), J(+5%)
XTR/XS5R: J(£5.0%); K(E10%); M(£20%); Y5V: M(£20%); Z(-20,+80%)
Thickness: C: 0.80+0.1lmm (0.80+0.2mm) ; Above capacitance for reference only, actual cap. Range depends on the

standard products.
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0805(2012)
COG 4 XTR &4 X5R A4 Y5V#A

Cp Vpe| 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 BIB|(B|F[D/FIDFD|[D|D|D|D|D|D|D|D|D[D|[D|[D|D|D
182 B{B|B|F |D/FIDFD[D|D(D|D|[D|D|[D|D|D|D|D|[D]|D]|D
222 B{B|B|F|D/FIDFD(D|D|(D|D|D|D|[D|D|D|D|D|[D]|D|D
272 BIB|B|F [p/FID/F[D|[D|D|D|D|D|D|D|D|D[D|[D|[D|D|D
332 D|D|F [DFIDF[D|[D|D|[D|[D|D|[D|[D|D|[D|[D|D|D|[D]|D
472 D[(D|F|[FID/F[D|D|[D|D|[D|D|D|D|[D|D|[D|D|D|[D]|D
562 D[(D|F|[FID/E[D|D[D|D|[D|D|D|D|(D|DfD|D|[D|D]|D
682 D|F|F[DF[D|[D|[D|[D|D|D|D|D|D|D|[D|D[D|[D|D
103 F{F[FfD[D|{D|[D|D|D|D|D|D|D[D|D|[D|[D|D
153 FID/F[D|[D|[D|D|D|[D|D|D|D|D|D|D|D|D]|D
183 FID/F[D|(D|[D|D|D|[D|D|D|D|D|D|D|D|D|D
223 FID/FfD|[D|[D|[D|[D|[D|D|D|D|D|D|D|D|D]|D
273 FID/FfD|[D|[D|D|D|[D|D|D|D|D|D|D|D|D|D
333 FID/FE[D|[D|D|[D|{D|D|D|D|D|D|D|D|[D|D|D
393 FID/FfD|[D|D|[D|{D|D|D|D|D|D|D|D|[D|[D|D
473 F[DFEIDf(D|D[D|D|D|D|D|D|[D|DfD|D|D]|D
563 D/E[D|D[D|D|D|D|D|D|[D|[D|[D|D|D|D]|D
683 D/EfD|D|D|D|D|D|D|D|D|[DfD|D|{D|D]|D
104 D/EfD[D|D|D|D|D|D|[D|D|[DfD|D|{D|[D]|D
154 D|ID|{D|[D|D|[D|[D|D|{D|[D|D|D[D|D]|D
184 D|ID|{D|[D|D|D|[D|D|{D|[D|D|[D[D|D]|D
224 D/E|D|D|D|DIDF[D|(D|(D|DI[DE[D|D|D]|D
274 D/E|D|D|D|DIDF[D|D|D|DI[DFE[D|[D|D]|D
334 D/E|D|D|D|DIDF[D|D|D|DIDE[D|D]|D]|D
474 D/F|D/F|D/E| D | D |D/F|D/F[D/F| D | D |D/F|D/F|D/F| D | D
684 D [D/E[D/F[ D [ D | D [D/F[D/F| D | D | D |D/F|D/E| D | D
105 F |D/F|D/E| D | D | F [D/FID/F[ D | D | D [D/E[D/E| D | D
225 F F|F F|I|F|F|F F|I|F|F|F
475 F F|F FIF|[F|F F|F|[F
106 F|F|F F|F|F F|F
226 F|F F|F F
476 i F

KA % 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%)

JEFE: B: 0.60+£0.1lmm . D: 0.85+£0.Imm. F: 1.25+02mm; LA @AM, BRI T HERK,
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: B: 0.60£0.lmm . D: 0.85+0.1lmm. F: 1.25+0.2mm; Above capacitance for reference only, actual cap.

Range depends on the standard products.
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Chaozhou

R P w5 Document No.

SPECIFICATIONFOR APPROVAL DRAAW1081/0-2020

1206(3216)
COG 71 XTRZF X5RZ % Y5V 2%

Cp Ve | 2000 1000 |630]500(250] 100| 50 | 25 | 16 | 2000 | 1000 | 630|500 2501 100| 50 | 25 | 16 | 10 | 6.3 50 | 25 | 16 | 10 | 6.3

ol
(=]
[\
a

16

._.
o
er
w

152 D|D|D|D]|D
182 D|DJ|D]|D
222 D|D

272 D|DJD]|D
332 D|D

472 D|D
562 D|D
682

ol o O] @
ol o] O] ©

el ool Reol Mool Mool ol Beoll ool o]

103 F|F
153
183

je>l Beoll Beol el Beoll Beo BN Mol el BeolN Beoil ol Beol
olo|lo|lo|lo|lo|lo]lo|loclo|lo|lo

223
273

N ol o I T I o T T R o B o
ol T T T T N T T T T T o o

333

393 F
473 F
563
683
104

O |l=|=]|=

154
184
224
274
334

clolo|loc|loclo|lo|loclolo|loc|lolo|lololoc|lo|o
S|l |||l |lo|9|©
ol |o|Do|Z

(5}
=HN =2 B~ Rl i Rl Bl B2 =2 =l i
S|l |9 |D

=HN =2 =i Rl Rl R =2 R=A E=A Rl Rl

474

-
-
o)
o)
o

=)
Dol ]|lo|o

=
T lTm ool |lo |z
TlTmlo|c|lololec|leclolc|leclole|loclololo|lololo|olololelo|o
oo |c|lolog|lo|lcloloc|loc|lolec|loclolo|lo|lolo|lo|lololololo|o
Tl |clolo|lolclolo|locloloc|loclololo|lolo|lo|lololololo|lo

T Tm o ||l |o
T lTm o |||l |o
T|lmlo|lo|lo|lo|lololo|loc|lolo|o
T lTo o ||l |lolo |l |o

Il ||l |o

684 F/H| F/H F/H
105 F/H|F/H F/H

-
]
-

]
]
el
el
]
-
o
]
Cl
]
el
Cl
]

205 E|E|E E|lE]|E E| E

225 F|F|F|F FlFr|F|F]|] |F

475 iVt VAT VAT VAT 1Vt VAt VR Vit F
106 H/H [ H/H | H/H H/H [ /i 1/
226 H/ | /i H/H | o/ VAL |iVAT
il 1/ H/1"

Tlo|o|=
Tlo|m|=
oo |

7 EFY 2 COG(0.5pF~4.9pF): B/C: COG(5.0pF~9.9pF): D: COG(= 10pF): F(=£ 1%), G(£2%), J(£5%),K(10%)
XTR/XS5R: J(£5.0%); K(+10%); M(£20%); YSV: M(+20%); Z(-20,+80%)
JEFE: D: 0.85+0.Imm. E: 1.00£0.lmm. F: 1.25£0.2mm. H: 1.60£02mm. 1.60£+0.3*mm; Pl Bt
2%, ABEERGTIHER.
Tolerance: COG(0.5pF~4.9pF): C ;COG(5.0pF~9.9pF): D; COG(=10pF): F(*1%), G(+2%), J(=5%)

XTR/XS5R: J(£5.0%): K(£10%): M(+20%): YSV: M(£20%): Z(-20,+80%)
Thickness: D: 0.8520.1mm- E: 1.00£0.1mm. F: 1.25+£0.2mm. H: 1.60£0.2mm. 1.600.3*mm; Above capacitance

for reference only, actual cap. Range depends on the standard products.
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' M =3 (£H)> BB RLAH
Chaozhou Three—Circle (Group) Co., Ltd.

= IRAE ] i ERSENTRESETSE S0 Cods | 3156560
ADD = San Husn Industrial District FengTang Chao Zhou GuangDong, China+!
FE O b #E P %5 5  Document No.
SPECIFICATIONFOR APPROVAL DRAAW1081/0-2020

BERZE: COG(Z10pF): F(£1%), G(£2%), J(£5%),K(£10%); XTR/X5R: J(£5.0%); K(E£10%); M(£20%);
Y5V: M(£20%);  Z(-20,+80%)

JEFE: D: 0.85+£0.0mm. F: 1.25+02mm. H: 1.60+£02mm. G: 2.00£0.20mm . M: 2.5020.30mm;

U EAENHIESE, AREERRTHZER.

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: 0.85+0.lmm. F: 125+02mm. H: 1.60£02mm . G: 2.002020mm  M: 2.50+0.30mm;

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

N e T o E A MR = A T — ..( - A P
o ot o 'l A '] b - o N o =%
BTl : 86-768-6855040 , 6835023 (Fax) = 7680 6853028 , 6835021+

E-mail: market/@ china-threecircle.com Website: http:/'www
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Chaozhou T
= ITRGE [57] st : EEeRAE

=R #E R
SPECIFICATIONFOR APPROVAL DRAAW1081/0-2020
1808(4520)R~t

1808(4520)

COGZ# Y4 XTRZ 5 Y5V £S5
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 F|F|F
475 H H
106 H

wn
(=]

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

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

olo|o|lo|=l=|=l=]=l=]=s|=]=|=]l=]=
o|lo|=|lo|=l=|=l==l=]|=| === =

=1 o1 50 Besl o s Reot Kol Bel ol Becl eoh ol et ot sl !

|| ===z =|=]=| == == === =]=

> Besll el vl Besll Bevl Beol Bevl Beol Revl Reol Beol Besl Beol Rev

|l=|==|==|=|=]=|=]l=|=]|=| ===
olo|=|o| ===z =|=]l=|=]|o|=]|o]|=

o|=

o|lo|=|l=|=l=|=l=lm|=]|m| === === =] ===

el Besl BesH Besl Bevl Bell Besl Res|

HEEZ: COG(=10pF): F(+1%), G(£2%), J(£5%).K(£10%); X7R: J(£5.0%); K(F10%); M(E£20%);
Y5V: M(£20%); Z(-20,+80%)
JEEE: F: 1.25202mm. H: 1.60+£0.2mm; DL EARNASE, AARFEIRTHHZR,
Tolerance: COG(=10pF): F(31%), G(+2%), J(£5%); XTR:J(£5.0%); K(F10%); M(E£20%);
Y5V: M(£20%); Z(-20,+80%)
Thickness: F: 1.25£0.2mm. H: 1.6020.2mm; Above capacitance for reference only, actual cap. Range depends on the

standard products.
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SPECIFICATIONFOR APPROVAL

W5

Document No.

DRAAW1081/0-2020

1812 (4532) R~F

1812(4532)

COG#Z

XTR A5

XSR A%

Y5V #5

Cp Vpe

3000

2000

1000

500

250

100

50

2000

1000

500

250

100

50

25

16

50

25 | 16

50

25

16

470

560

680

820

101

-

s

121

-

s

151

-

rs)

181

-

rs)

201

-

]

221

jun] [e=] Jas] as) Jan] Bleo] Mics] Mes!

-

Tl

iz51 Bevl Bevl Bevl Bevll B!

o]

=

s

=S|

o]

271

331

391

471

561

681

o|lo|=|=|=]=

821

F/H

102

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

=8 Besl Besl Bevll Besl Bevl Besll B!

S|go|o|o|o|o|o|lo|o|o|o|o|o|o

F/H

222

F/H

332

F/H

o|lo|=m|l=|=|l=|=]=|=]=

472

F/H

=

olo|=|l=|=|l=|=]l=|=]=]=

=lm|=l=|=]l=| == =]=|=

|| ==l =m]l= == =] ==

562

i=vll Bevl Besll Besll Besl Resll Besll Resl Resl Resl Revll el

F/H

-

=

o

682

F/H

]

=

103

F/H

-

=

|

153

I/l

o]

=]

o]

223

I/l

333

o |=

473

F/1

563

683

o |

=51 o0 ST s o]

104

F/H

224

F/H

334

474

=51 >N ST Mesl ol Kool BesH Kol o)

684

G/H

G/H

G/H

G/H

G/H [ G/H

105

225

F/H

F/H

F/H

F/H|F/H

F/H

F/H

F/H

475

106

226

476

=== |®e

107

......



: M= (FEH)> REOGBFMRIE]

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

=IREEF i EREONTRESETISE  HEPos Code) f 3156460
ADD = San Husn Industrial District FengTang Chao Zhou GuangDong, China+!
FE O b #E P %5 5  Document No.
SPECIFICATIONFOR APPROVAL DRAAW1081/0-2020

KERL:  COG(Z10pF): F(+1%), G(+2%), J(+5%),K(£10%); XTR/X5R: J(£5.0%); K(+10%); M(+20%);
Y5V: M(£20%);  Z(-20,+80%)
JEFE: D: 0.85+£0.1mm. E: 1.00£0.1lmm. F: 1.25+0.2mm. H: 1.60+0.2mm . G: 2.0020.20mm . M: 2.50+0.30mm;
AERENMESE, BARE BT K.
Tolerance: COG(Z 10pF): F(+ 1%), G(£2%), J(+5%): XTR/XS5R: J(£5.0%): K(+10%): M(£20%);
Y5V: M(£20%); Z(-20,+80%)
Thickness: D: 0.85+0.Imm. E: 1.00£0.lmm. F: 1.25+02mm . H: 1.60+0.2mm . G: 2.00£0.20mm .
M: 2.5040.30mm;

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

N e T o E A MR = A T
o ot o 'l A ']
BTl : 86-768-6855040 , 6835023

E-mail: markst@ china- threecircle.com
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SPECIFICATIONFOR APPROVAL

w5 Document No.

DRAAW1081/0-2020

2220(5750)R~}

2220(5750)

COGZ# Y

XTR A4

X5R 4

Y5V £4

Cp Vpe

50

2000

1000

500

250

100

50

25

50 | 25 | 50

25

16

101

121

151

181

201

221

jm

EE

271

= | =

| =

=

S

| =

331

—_

—_

—_
e

—_—
jmm

—_

391

471

561

681

T=| ==

821

Tl =l=l =

102

F/H

—

222

lesll el Nesl HesH HesH Nesl Nesl Hesh liesH Nesl Resl Hesl HesH Nesh Nes!

F/H

332

F/H

472

F/H

562

F/H

103

F/H

jm=)l f==) Jacy Jasi Jao) e} ool Jac) fa) Nas) =)

jm=ll ==l Jani Jao =i

223

F/H

—

333

F/H

473

F/H

563

683

104

224

(<Pl kPl -l [ep f=n) jac) ja=) ja=) o) Jamy Jaof Jaoy Jao) ool Rao) Ja) Ra) N

D@ |=T| =

334

[epH epl kep i epll [ep fa=f fany Ja=) Juo) Juc) Ru=l juo) Jaof Juo) Jaof Baoy Bl Rao) g

[ep}

474

F/H
/G

F/H
/G

F/H
/G

F/H
/G

F/H/|F/H/

684

F/H
/G

F/H
/G

F/H
/G

F/H
/G

F/H/|F/H/

105

M

155

225

M

475

DD | =

106
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=E|IEI=E=l=
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=3l kepll K<pl <p}
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' M =3 (£H)> BB RLAH
Chaozhou Three—Circle (Group) Co., Ltd.

= IRAE ] i ERSENTRESETSE S0 Cods | 3156560
ADD = San Husn Industrial District FengTang Chao Zhou GuangDong, China+!
FE O b #E P %5 5  Document No.
SPECIFICATIONFOR APPROVAL DRAAW1081/0-2020

HERTE: COG(Z=10pF): F(£1%), G(+2%), J(£5%),K(£10%); X7R: J(£5.0%); K(£10%); M(+20%);
Y5V: M(£20%);  Z(-20,+80%)
EREE: E: 1.00+0.1mm. F: 1.25+02mm . H: 1.6020.20mm. G: 2.00£0.20mm . M: 2.5020.30mm;
DLERENMESE, BB T K,
Tolerance: COG(Z10pF): F(+ 1%), G(£2%), J(£5%): XTR: J(£5.0%): K(+10%): M(£20%):
Y5V: M(£20%); Z(-20,+80%)
Thickness: E: 1.00£0.Imm. F: 1.25+0.2mm . H: 1.6040.20mm. G: 2.0040.20mm . M: 2.50+0.30mm;

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

N e T o E A MR = A T — ..( - A P
o ot o 'l A '] b - o N o =%
BTl : 86-768-6855040 , 6835023 (Fax) = 7680 6853028 , 6835021+

E-mail: market/@ china-threecircle.com Website: http:/'www
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Chaozhou Three—Cir clc (Group) Co., Ltd.

=REE T en:  EREERE= R 48 (Post Code) : 513646
O b B %ﬁ 5 Document No.
SPECIFICATIONFOR APPROVAL DRAAW1081/0-2020
2225(5764)R~F
2225(5764) _
COG A7 XTRZF Y5V &4

Cp Vpe 50 400 250 50 25

101 E

121 E

151 E

181 E

201 0

221 E

271 E

331 E

391 E

471 E

561 E

681 E

821 E

102 E G G

222 E G G

332 E G G

472 E G G

562 E G G

103 E G G

223 E T €

333 E G G

473 E G G

563 E G G

683 G G

104 G G

224 @ @

334 G @

474 G G

684 G G

225 M M

475 M M

106 M

WEEZE: COG(=10pF): F(£1%), G(£2%), J(£5%),K(£10%); XTR: J(£5.0%); K(+10%); M(£20%);
Y5V: M(£20%); Z(-20,+80%)
JBRE: E: 1.104£0.1lmm. G: 2.00+0.20mm . M: 2.5040.30mm; LA E&FEANESE, BRI TR,
Tolerance:  COG(=10pF): F(£ 1%), G(£2%), J(£5%); X7R: 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: 2.5020.30mm;

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

21
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Chaozhou Three—Circle (Group} Co., Lt::l

hih : EEEREENH T RS = 18 T 2

ADD : Szn Husn

HiER(Fos

Industrial District Feng Teng ChaoZhou
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5. =i R~ Dimensions

L W
FA%: 0402, 0603, 0805. 1206. 1210. 1808. 1812, 2220. 2225, i g i ‘ .
Chip Size: 0402,0603,0805,1206,1210,1808,1812 ,2220 and 2225 ’

Fiws L Y e g min T

Type (mm) (mm) (mm) (mm) (mm)

0402 1.0040.10 0.50+0.10 0.15~0.3 0.4 0.5040.10 — — — — —
0603 1.6040.10 0.80+0.10 0.2~0.6 0.5 0.80+0.10 — — — — —
0603™ 1.604£0.20™ 0.80£0.20" 0.2~0.6 0.5 0.80£0.20™ e — — e e
0805 2.00£0.10 1.2540.10 0.2~0.7 0.7 0.60£0.10 | 0.85%0.10 | 1.2540.20 — — —
0805 2.00+0.20™ 1.2540.20™ 0.2~0.7 0.7 0.60£0.10 | 0.85%0.10 | 1.25%0.20 — — —
1206 3.2040.20 1.60+0.20 0.3~0.8 1.6 0.85+0.10 | 1.00£0.10 | 1254020 | 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 0.3~0.8 1.6 0.85+0.10 | 1.25+0.20 | 1.60+0.20 | 2.00+0.20 2.5040.30 —
1210 3.20+0.40™ 2.5+0.30" 0.3~0.8 1.6 0.85+0.10 12540.20 | 1.60£0.20 | 2.00£0.20 2.50+0.30 —
1808 4.5040.30 2.040.20 0.3~1.5 25 125+£020 | 1.60£0.20 — — — —
1808 4.50%0.40™ 2.0%0.25™ 0.3~1.5 2.5 1254020 | 1.60%£0.20 — — — —
1812 4.50+0.30 3240.30 0.3~1.5 2.5 0.85+0.10 | 1.00+0.10 | 1254020 | 1.60+0.20 2.0040.20 2.5040.30
1812 4.5040.40™ 3.2+0.40™ 0.3~1.5 2.5 0.85+0.10 | 1.00£0.10 | 1254020 | 1.60%0.20 2.00%0.20 2.5040.30
2220 5.70%0.40 5.0+0.40 0.3~1.1 3.5 1.00+0.10 | 1.25%£0.20 | 1.60+0.20 | 2.00%0.20 2.50%0.30

2225 5.70+0.40 6.410.40 0.3~1.1 35 1.00+0.10 | 2.00£0.20 | 2.5040.30 — —

*1 AR AR SHR RN 1uF KL ERUSF= 5 R .
FHE(TeD) ¢ 8- FEH (Fax) - 768 ) 6833028, 6833021+
E-mail: markst@ Vebsite: http:/www ccte.ood 22
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6. BARERMIPWALM  Specification and Test Condition
6.1 #ME Appearance

2K Dielectrics FARELK Specification MR 4614 Testing Condition
COG/XTR/X5R/Y5V | /IOL<L<1/8L,1/10W <w<1/8W, H P 2
1/10T<<t<1/8T (1. w. t (& —TIAFF Visual inspection.

& BHEAGHD
(I. w. tNone is acceptable, All judged

unqualified)
6.2 ]~ Dimensions
KT Dielectrics HiARELR Specification MRS+ Testing Condition
COG/XTR/X5R/Y5V FEZLRIA T A TR
Within the specified dimensions Using calipers on micrometer
6.3 A& Capacitance
257 Dielectrics Hi AR ELK Specification MR 251 Testing Condition

TEELR (B A 22 T
o ) 1.040.2Vrms, 1MHz+10%

Within the specified tolerance

COG (C>1000 pF, 1.040.2Vrms, 1KHz+10%, )

A:40.05pF;B:40.1pF;C: 40.25pF;

D:+40.5pF;J: 45%

FEER B A 22V 1.040.2Vrms, 1KHz+10%

XTR/X5R Within the specified tolerance (Cp>10uF,0.540.1Vrms,120+24Hz)
J: 85%; K: £10%; M: £20%
FEEORIN B E B ZEN 1.040.2Vrms, 1KHz+10%

Y5V Within the specified tolerance (Cp>10uF,0.540.1Vrms,12024Hz)

M: £20%; Z: -20%, +80%

vk MR, 25°C+3°C, MNRIBRE: <70%RH. £FXEE 1wF KU EHIG S 20,
St HZSERAE 150°CHURTE 1 /DI, BUE 48h JE itk 4TIl & .

EHIR(TD : 36

E-mail: markst?
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6.4 ##E Dissipation Factor

7 Dielectrics i ARESR Specification M 251 Testing Condition
1.040.2Vrms,1MHz£10% ,25
COG Cp<30pF, Q>400+20Cp; C
Cp=30pF, Q=1000 (Cp>1000pF,1.040.2Vrms, 1K
Hz=+10%)
Hir& U; |BETEE DF
<95V C=0.47 uF =7.0%
C=0.47 uF =10%
0402
_ C=0.1uF =7.0%
> 25V
C>0.1uF =<10%
<o C=:0.47 uF =7.0%
C=0.47 uF =10. 0%
0603 C=0.1uF =5. 0%
>25V 0.1uF<<C=0.22uF |=T7.0%
C>0.22uF <10% 1.040.2Vrms, 1KHz+10%,
XTR/X5R <o5y  |CSLEF =7.0% (Cp>10uF,0.540.1Vrms,
_ ] C>1uF =10.0% 120£24Hz)
0805
~ C=0.47 uF =7.0%
=25V
C>0.47 uF =<10.0%
2.2 <7.00
<95y C<<2.2uF 7. 0%
2. 20 F=<C<<4T7 uF =10. 0%
1206
_ C<1uF =7.0%
>25V
1 uUF=<C<<47 uF =10. 0%
1210 _ C<2.2uF =7.0%
<25V
1812 2. 2uF<(C<<47 uF =10. 0%
B . C<4.TuF =7.0%
2225 > 25V
4. TUF<C<<4T uF =<10.0%
Ir DF g o
— T 1.040.2Vrms, 1KHz+10%,
P 63304022473, 47406032104, 10570805 2334, (Cp>10uF,0.540.1Vrms,
. DEST. 08 |ype>12062684, 10612102108 120424Hz)
Y5V DF=0. 0% |04022683, 0B03Z474, 0B0BZ105, 12062475, 12102106
DF <9, 0% . .
UR=16v €1 04022224, 0603=225. 08053335, 12063108, 25 CZ ?ﬁ&ilﬁ)ﬁ 48hrs. .
" 12102226, 18122476 at 25°C ,48hrs after annealing
UR=10V DF £12.5%
UR=6. 3 DF <15, 0%
%0 MARIERE: 25°C+£3°C, MRIRIE: <70%RH. #5288 1uF KL A 7 £ 2 AT, 264
HLZF AR 7E 150°C #Ab T 1 /N, JCE 48h JE kA7l & .
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6.5 ZEZHH Insulation Resistance

Y Dielectrics

HiRZEK Specification

M 214 Testing Condition

Ur<<50V, KT 10 GQ B 100QF /CR(K
COG/XTR/ | TIHAB/NMIKUE)
X5R/YS5V Ur<<50V , More than 10 GQ or 100Q-F /CR,
whichever is smaller.

Ur<<50V U y=Uy ;
7o HU []:6025 75

I E:25°C

Charge Time:60+5sec
Temperture:25°C

COG/X7R

Ur>50V, KT 4GQ 8% 100Q-F/CR (KT
HA B NEE)
Ur>50V, More than 4 GQ or 100Q-F/CR ,
whichever is smaller.

Ur<s400V U w=Ug
Ur>400V U 3u=400V;
FEHLT ]:60+5 #5
HE:25°C

Charge Time:60+5sec
Temperture:25°C

Bk MRIEE: 25°CE£3°C, MRIEE: <70%RH.

6.6 i 3. & Dielectric Strength

257 Dielectrics

A 5E HLUE Vi [ Rated voltage range

M F s 4 B 77 7 Measuring Method

COG

Up<s50V

A R 300%,5 AP35 K HL A
it 50mA

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

XTR/XSR/YS5V

Ur<50V

HEIMAE R 250%,5 0, 5K i AS
it 50mA

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

100V<sUR <500V

T INATE LR 200%,5 72,5 K RN
BIE 5S0mA

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

COG/X7R

500V<Ur<<1000V

H A E R 150%,5 0 ok i A
#Eid 50mA

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

1000V <<Ur<<2000V

i NS E FLR IR 150%,5 F6, f5 K LA
i S0mA

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

Ugr=2000V

Bt AT E FELE Y 120%,5 F2, 5K FLIRAS
I 30mA

Force 120%Rated voltage for Ssecond.
Max..current should not exceed 30 mA.
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6.7 BHAREEREM Temperature Coefficient of Capacitance
K Dielectrics $i AR ELK Specification MR 41 Testing Condition
F4 2B LN ) X 2 A
ZEEASAE $30ppmy/°C LA Measure capacitance under follow table list
HEIEFIE20.2% 5520.05p F LA temperature:
COG W £ 140~150 CTHALHL 1 /N, JRCE 24h JRHEAT N &
Temperature coefficient within 1 oG XTR <R ysy
Cp drift within 40.2% or #0.05pF 1 75 49 25 25
2 -5543 -5543 =303
3 25 2 25 2 2582
AR OE M £ H5% LW
XTR/XSR 4 12543 8543 8543
Capacitance change within +15%
5 25 82 25 2 2582
1) COG
BERERMITRE T PR 3 WENBAR
ERBRUAFESS 1. 3 A1 5 AR BRINEEAT 2150 2 1 B
AR MR B
M ERBHE L 3 PR B AR B NS .
The capacitance drift is calculated by dividing the
differences between the maximum and minimum
measured values in the step 1,3 and 5.
75 B WAk 7F +22%, -82% LA py | The temperature coefficient is determined using the
V5V Capacitance measured in step 3 as a reference.

Capacitance change within +22%,
-82%

2) X7R. X5R 1 Y5V

X7R - X5Rand Y5V
5 25CR AR A EMILE, HAREARKETE
Bl P9 A AR AAE R VB B 2 A
The ranges of capacitance change compared within
the above 25°C value over the temperature ranges

shall be within the specified ranges.

26



M= (FEH)> REOGBFMRIE]

Chaozhou Three—Circle (Group) Lo . Ltd

= IREE ] it EREENTHRESIETSY  #iE(Post Cod
ADD = San Huen Industrial District Feng Tang ChzoZhou G
F= o b B % 5  Document No.

SPECIFICATIONFOR APPROVAL

DRAAW1081/0-2020

6.8 Fff3& /1 Adhesion

5% Dielectrics

FARER Specification

Mk 214 Testing Condition

COG/XTR/X5R/
Y5V

R ERA S, MR EA R
%

No removal of the terminations or
other defect shall occur.

HEAN 6N W77, JRREF 1041 75
The pressurizing force shall be 6N (=600g*f) and

the duration of application shall be 10+l sec.

hooked jig \

m board

Chip

cross—section

6.9 7] 4844 Solderability of Termination

A Dielectrics

HiARELRK Specification

MR 4514 Testing Condition

COG
X7R/X5R
Y5V

s R R AN T 95%, £HALBR
FRETANT 5%

95% min. coverage of both terminal
electrodes and less than 5% have pin

holes or rough spots.

BRI 24545°C

RN 24

PR S B AR 8 4R NSt

Solder temperature: 245+5°C

Dipping time: 2+ seconds.

Completely soak both terminal electrodes
in solder

6.10 Mif45M Resistance to leaching

COG
X7R/XS5R
Y5V

95% min. coverage of both terminal
electrodes and less than 5% have pin
holes or rough spots.

No remarkable visual damage.

2 Dielectrics FiARELR Specification X264 Testing Condition
Ti#: 120°C~150"C/60 5
vty AR AR B T AR /N T 95%, £HFLER | BiiRfE: 27045°C
FRE AN T 5%, AU TC 44 BARE: 104 #

PR S AR 5 IR AN SR B

Solder temperature: 27045°C

preheated: 120°C~150°C/60sec

Dipping time: 1041 seconds.

Completely soak both terminal electrodes
in solder
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6.11 ¥R LS 598 E Bending

T Dielectrics ELK Specification bR7WES esting Condition

7Y Dielectri FEARZEK Specificati X2 T Condi
o] Wit B R AR AR A b, B PR
AN TET £ 5% £ | J7 L 1L.0mm/s FEERHINE ST, 2 1mm.

2 Solder the capacitor on testing substrate and put

0. 5pF ( ) . . .

COG o (RUBEAMH 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 within 45.0% or deflection become means of the 1.0mm.
+0.5pF, whichever is larger.
1T A5 ﬁﬁfﬁsﬁsﬁfﬁgﬁm
pressurize

BEBWNTEHET 0% R230 ‘

X7R/X5R -
No remarkable visual damage o . FLEXURE !
Cp change < +10% Capif%ta“ie mj%er
o] Wit
HEAWNTET 830%

Y5V
No remarkable visual damage
Cp change <+30%

HHiE(TeD) : B6-763-6833040, 583023
E-mail: m_:l.ht @ china-threecircle.com
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6.12 Tiif 58 Resistance to Soldering Heat

KA Dielectrics

FARER Specification

IR 2614 Testing Condition

COG

T WA B AT AR A5

BT £2.5%8% 20.25pF (HU%
KAED LA

DF i /& /= i W AR B I 2R

IR J# /2 7= i MR (B A 225K

No remarkable visual damage

Cp change within £2.5% or +0.25pF,
whichever is larger.

DF meets initial standard value.

IR meets initial standard value.

XTR/X5R

T B 2 A A4
FEAATE £7.5% LN

DF i /& 7= dh W AR 1 2R
IR 5 2 7= b TR E I ZE R

No remarkable visual damage
Cp change within £7.5%

DF meets initial standard value.
IR meets initial standard value.

Y5V

e T LA A5
AEARAEL20%UA

DF il /2 7 T A6 (B LR
IR {5 A2 7 il W UA{EL AR 2R
No remarkable visual damage

Cp change within 220%
DF meets initial standard value.

IR meets initial standard value.

JREBERE: 27045°C

Fi#: 120~150°C 60 F»

BRABLE: 1041 7

B NE 2482 (COG) BY 48+4(X7R.
X5R. Y5V) /B UL

RIS G TEARE S NI

*E A L B AR AR AR (A

1E 140~150CHEAT 1 /NI AL B S E =30
JE 4844 /N

W= A HAE

Soldering temperature: 270+5°C

Preheating: 120~150°C 60sec.

Dipping time: 10£] seconds.

Measurement to be made after being kept at
room temperature for 24+2 (COG) or
48#4(X7R ,X5R, Y5V) hours.

Recov ery for the following period under the
standard condition after test.

*Initial measurement for high dielectric constant

type
Perform a heat treatment at 140~150°C for lhr
and let sit for 48 =4hrs at room temperature.

Perform the initial measurement.
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6.13 HEREIEFA Temperature Cycle

247 Dielectrics i ARELK Specification R 24 Testing Condition
JE B 55 AT DL A R B RIEAT 5 IRAEA

e . . To perform 5 cycles of the stated
PRARAE 22.5%50 20.25pF (BRI U | enironment

N & IR IR It 1A
coG Step Temperature Time
i 1 FRZEHESE  30min
No remarkable visual damage +0/3°C
oy o .
Cp change within #2.5% or £0.25pF, whichever 25°C 23 min
is larger. . : .
3 PR AR 30 min
+3/-0C
4 25°C 2~3 min
Jo W T I A5 A
A RAACAE 47 5% LAY FEZ I R BCE 48+4(XTR) /ML
Je il &
XTR/X5R No remarkable visual damage i - et i )
Cp change within 47.5% e/ B R A AR AR E D

£ 140~150 CHEAT 1 /N [ AL 2
JEAEE R T IHE 4844 /N
MEAIE61E

Measurement to be made after being

kept at room temperature for 24 £2hrs
(COQG) or 484hrs (X7R, X5R, Y5V)

T B AT WA at room temperature, then measure.
e A *Initial measurement for high
HEATE20%A N dielectric constant type

Perform a heat treatment at

No remarkable visual damage 140~150°C for lhr and let sit for
Cp change within #20% 48 Hhrs at room temperature.

Y5V

Perform the initial measurement.
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6.14 B2 H Moisture Resistance ,steady state

2K Dielectrics HiARE K Specification WA A Testing Condition
DA 402°C
MBS 90~95% RH
SO 2 L1 o,
e MIEFNINEETR +
B BASLE £5% 5% 20.5pF (HUKCfE) Blpy | DU 500 +12hrs
Cp<10pF, Q>200+10Cp;
10<Cp<30pF, Q>275+2.5Cp EER TME 242 (COG) 5
Cp=30pF, Q=350 ‘ 4824(X7R. X5R. Y5V) /M LLUJE
IR: KT 1000MQ B 10Q F(HUE/ME) il 5
COG No remarkable visual damage
Cp change within #5% or 20.5pF, whichever is | *& 4\ FL i 2025 28 KW HAE I &
larger. o 2 4
140~150°C 1 /NS AL E
Cp<10pF, Q>200+10Cp; & o ST 1N AL
10<Cp<30pF, Q=275+2.5Cp JRAEER TS 4844 /1IN
Cp>30pF, Q>350 M= E
R*C>1000MQ or 10Q'F, whichever is
smaller Test temperature: 4042°C
Humidity: 90~95% RH
Testing time: 500 £12hrs
Measurement to be made after being
VSIS Rk kept at room temperature for 24+2hrs
REAMNAE £12.5% L (COG) or 48+4hrs (X7R, X5R, Y5V)
DF ¥R 2 {5 LT S o i
IR: AT 1000MQ 58 10Q FOHUE /M) .mtla ) measurement or 1g
dielectric constant type
X7R/X5R Cp change within +12.5% Perform _a heat treatmen‘g at
) : oL 140~150°C for lhr and let sit for
DF:Not more than 2 times of initial value A8 44hrs at room femperature
R*C21000MQ or 10QF, whichever is O TempETTTe:
smaller Perform the initial measurement.
AT A AT LA 4
HEAAEB0%LLH
DF NHIGIERT 1.5 5PN
IR: KT 1000MQ 5 10Q FOEUEL/ME)
Ysv No remarkable visual damage
Cp change within 430%
DF:Not more than 1.5 times of initial value
R*C>1000MQ  or 10QF, whichever is
smaller
FHIG(Tel) : 36

E-mail: markst?
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6.15 Titi& 5 #F Damp heat with load

257 Dielectrics HAREK Specification iR 24 1 Testing Condition
HMRLTE I &l L4475 MR - 4042°C
R BWAE £7.5%80.75pF (U R{E) LA JRJE: 90~95% RH
W »

& % i

Cp<30pF, Q=100+10/3*Cp f]%;ﬁ%_%;goz .
Cp=30pE, Q>200 HIRAITI: s

COG IR: KT 500MQ 5 5Q FOHUE/IME) o ‘
No remarkable visual damage EER FTIE 242 (COG)
Cp change<+7.5% or +0.75pF, whichever is | 4844(X7R. X5R. Y5V) /N LAJG
larger. e
Cp<30pF, Q=100+10/3*Cp
Cp>30pF, Q>200 * OB RE T 4 H B A
R*C>500MQ  or 5Q°F, whichever is E A042°CHREE T H 2 AR IIAE
smaller HitHE Thrs.
AN TE I AT A R, KRS T A
AEBAE£12.5%AA 4844hrs
DF JAWIAGME R 2 5 LT MERT9E A E
IR: KT 500MQ B 5Q FORE/MA)

X7R/X5R No remarkable visual damage Test temperature: 40+2°C
Cp change<+12.5% Humidity: 90~95% RH
DF:Not more than 2 times of initial value | Voltage: 100% of the rated voltage
R*C>500MQ or 5Q-F, whichever is | Testing time: 500 +12hrs
smaller
HINARTERE AT WA A% Measurement to be made after being
REATAYAE 430% L Y kept at room telrlnperature for 24+2hrs
DF %ﬂ)ﬂlﬁ{ﬁ[ﬁ‘] 1.5 {%U\T (COG) or 484hrs (X7R, XSR, Y5V)
IR: KT 500MQ 5 5Q FOHUE/MH)

Y5V No remarkable visual damage *Apply the rated DC voltage for 1
Cp change=30% hour at 40+2°C.
DF:Not more than 1.5 times of initial | Remove and let sit for 48+4hrs at

value ] | room temperature.

R*C=500MQ or 5QF , whichever is Perform the initial measurement.
smaller

FVE: R SEVEIR I AUE TR i, ANE T s
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6.16 i Atk Life Test

2% 7 Dielectrics HARER Specification W24 F Testing Condition
ST ) T T4 WA . BRI FE43°C
- E’u MY (5% J: N EEHE
E\’i;'f’tﬁﬂ%ﬂﬂﬂ3pF (H;zi-ﬁij('fﬁ) UR<100V 15 'fg‘%ﬁi%}i
FRHE 30pF B, Q2350 WA E]: 1000 /)N
’é\rjfi 21(;*1’5 ULEHAT 30 PEy | g ein 08 2422 (COG) 3% 4844(XTR.
%_%/Jxé 1 OpFIg>200+10*Cp X5R. Y5V) AR
COG IR:KF 1000MQ 5k 5Q F(HUBME) A P R 2 SR I W
Noremarkable visual damage | 7 EBRGSHIRIEST, HAARIN 1S A
1p change=3% or +0.3pF, whichever is | w oy oy [ i
o (Cs30 PF) SR, HA e TR 48+4hrs
ptl — ml = Ay NS E
Q>275+(2.5* Cp) (10 pF<Cp<30 PF) MBS
gfég(;g(l)g;[cg (Cp<é§)§§) hich .| Test temperature:
I or - WRICAGVED 151 Max. Operating Temp. #3°C
smatier Voltage:
Ur<<100V 150% of the rated voltage
Testing time: 1000 hrs
LR SR AR K ]
FEEAMNAE +12.5%LL N Measurement to be made after being kept at
DF NWIEET 2 20T room temperature for 24+2hrs (COG) or 48 +thrs
IR: KT 1000MQ 5% 5Q FOUg/MeE) | (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 5Q-F, whichever is Apply 150% of the rated DC voltage for one
smaller hour at the maximum operating temperature
B7C.
Remove and let sit for 4844hrs at room
ST ] T WL temperature.
REAFALLE 430% LA Perform the initial measurement
DF NIRRT 1.5 AR
IR: KT 1000MQ B 5Q FOUE /M)
Y5V No remarkable visual damage
Cp change<+30%
DF:Not more than 1.5 times of initial
value
R*C>1000MQ or 5Q-‘F, whichever is
smaller
FlE s I FEMEER OCE T8, AEH T s .

33



=PREEE

M =

[‘hﬂc-?hc:u ThllEE‘“LllCle (Group) Co.,

Iﬁ% HEHHRE= Tﬁ...%ﬁ

ot FengTang Chao

=n Huzn In

RKHD BREOFMRS nJ

1‘_;-LI-|--| _|

Post Codsh = 3

7= b R

SPECIFICATIONFOR APPROVAL

5

Document No.

DRAAW1081/0-2020

7. F2HEE Packing

7.1 88X &2 Bulk Packing
10000 /488342 F #3K . Standard packing 10Kpcs/bag; others are according to customer request.
7.2 $R A2 Tape Packing
FIA% JX~F Size (mm) Ya s R (/AL pes/reel)
Type KEL W BT 4K Paper Tape #3K}H7 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 (BX 3000)
<0.85 4,000 N/A
1206 3.2 1.6 ‘
>0.85 N/A 2,000 (2% 3000)
<1.25 N/A 2,000
1210 32 2.5
>1.25 N/A 2,000
1808 4.5 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
7.2.1 457 R~} Dimensions of Packing Paper f\’ 4001 }
o D E .
I I =
—f@f@ @f@f N e
\
Type A B C D T
0402 0.654+0.10 | 1.15+0.10 | 2.0+0.05 | 2.040.05 0.8max
0603 1.05£0.10 1.85£0.10 4.0£0.10 2.0+0.10 1.1max
0805 1.55+0.15 | 23+0.15 | 4.0+0.10 | 2.040.10 1.1max
1206 1.95+0.15 3.5+0.15 4.0£0.10 2.0+0.10 1.1max
(BT unit: 22K mm)
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7.2.2 ¥Rl# R~} Dimensions of Embossed Packing

8mm#E, Ammlil EidH 12mm#%, 8mum/Ammla] 2 4
4.0£0.05 . 41570
40401, o155 20005 4 oep04 GUREL gt 175201
‘ C AR B E %
oo E a8 |
IR I f
(eI B2 BRI BT
A: 1.45+020 B: 2.25+0.20 (0805) A: 1.95+020 B: 3.50+0.20 (1206) (B unit: 22K mm)
A: 290+0.20 B: 3.60+£0.20 (12100 A: 2.50£020 B: 4.90+0.20 (1808)
A: 3.60+020 B: 490+£020 (1812) A: 540%£020 B: 6.10+020 (2220)
A: 6.10£020 B: 6.80£0.20 (2225)

7.2.3 4i# % R~ Dimensions of Reel

13.0£1.0 i 5 FEF8mm)
17 010 @A 55 fE12mm)

I

i
01
+0

180_1_5

> i 921408

9.0 70° (et 7 8 mm)
13.0 78° @ e zmm)

7.2.4 %7772\ Taping Figure

& Top tape

1%L Sprocket holes

EEEEEN

77 #h Component

gRatr el R

Paper tape or plastic tape

T e wn - g i
1) 0 96-769-6855040 , 85003
L LS = g Va-UaldlF=F 5 QaldFLl

E-mail: markst@ china- threecircle.com
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75 F#5> Empty section 77 2% A #4) Chip insertion section 7% /> Empty section

6 o 2dJo o d[ o o

1 r-a r-a Bl oo oA -
I I I I I I [ ' I i I o
a L1 L_a 1 L1 L_d L1 Lo

: 160min.. 240min.
CHA unit: 22K mm) I 7 Feeding direction ——

7.2.5 4R J71E Taping Method

L P AR B G N AT S 500, B DAE TR BT R R i, ARk LA T g A
FEG IR, /DB 5 AN BRG] A

FEGRATI,  WAZH% T B L 5] 8 23 B

TERLHT (1) 225 E‘Jf‘nn%%ﬁﬂ@iﬂliﬁﬁ%é)ﬁd\?i@%ﬁ%% 0.1%3 1 MR, AIELER AR
R AR SR AN S L i A 2, A REREEARIE AL

AL RiHiRZ Y 10 AME)EE: £0.3 ZKBAN.

IR IR B JIAERIAE 0.1 22 0.6 ZFLAY, HI7man N E s,

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

SEONGEONONCONS

@The top tape and base tape are not attached at the end of the tape for a minimum of 5 pitches.

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

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

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

165-180°

]
N\ L7 Carrier
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7.2.6 FERFRZE Reel Label

RoHS
TCCO603XTR104K500CT

/ “) Lot No. C120889A
CCTC Qty.4000pcs %

N ZE The Contents of Label

W
E
(=]

c T

®© © 6 o 6 6 0

OV &7 #5185 Code of Ceramic Capacitor

() TCC_ 0603 X7R 104 K

@Y chip size, R dielectrics, ®%¥ & capacitance, ©%F B % 7 tolerance,
®%i5E H % rated voltage, DJEJE thickness, @ %% packing

(2) =t Lot. No.: C120889A

(3) %= Qty: 4000pcs

(4) RoHS:GREEN PARTS £k}

7.2.7.4M3%% Package

7.2.7.1 A3EF Carton
7.2.7.1.1 B34 R~ Carton Size

L W H
41.0cm 38.5cm 20.2cm

7.2.7.1.2 &: 240Kpcs /4H The Quantity: 240Kpcs /one carton
1 A% E=40,000PCS 1 INNER BOX=40,000PCS

1 B34 =40,000PCS x 6 f3E#=240,000PCS 1 CARTON=40,000PCS x 6BOX=240,000PCS

RoOHS ARl (4 7% /- E k5K i) according to customer request
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7.2.7.2 NAE3EE Inner Box

7.2.7.2.1 BEFEER T Size

L W H
18.5cm 6.5cm 19c¢m

7.2.7.2.2 FE: 40Kpes /&

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

1 fL3££1=4,000PCS x 10 £ =40,000PCS 1 INNER BOX=4,000PCS x 10REEL =40,000PCS




M =3 (FL£H) BEHrHBFRELAHE
Chaozhou Three—Circle fﬂraup} Co., Ltd.
= IREE R - EREHNTRESRTRS  HiFos Cods) : 3156460

ADD = San Huesn Industrial District FengTang Cha 1 GuangDong, China+!
= s P %5 5  Document No.
SPECIFICATIONFOR APPROVAL DRAAW1081/0-2020

8.MLCC f# FH}x &3 M Precautions on the use of MLCC
8.1 HEEIR T PCB Design
8.1.1 HLEEAR B R Bt Design of Land-patterns
N ARG T R E R, TR R R R 2 .
[FI i 2h T A IERA R I 2

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.

LR BT HERE I ZE R
Recommended land dimensions for a typical chip capacitor land patterns for PCBs
W IR RN HERE VO RS (BRAL: mm):

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

#i SIZE 0603 0805 1206
L 1.6 2.0 32
RF
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 0.8~1.5 0.8~1.7
C 0.6~0.8 0.9~1.2 1.2~1.6
chip Cﬂmcim‘r HOIRT gt Chip capacitor
R Al f@
: w
L ]
PRI HERE BB RSS (BAAL: 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
RF
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 2.5~3.4 2.5~3.4 4.0~4.6 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 | 2.0~2.2
C 0.45~0.55 | 0.6~0.8 | 0.9~1.6 | 1.2~2.0 1.6~3.2 1.4~18 | 2.3~3.5 3.5~4.8 5.0~6.2

ARG 2 R S RGN, J1 IR 7T, R BT B SR B 5 R
Excess solder can affect the ability of chips to withstand mechanical stresses. Therefore, please take proper precautions
when designing land-patterns.

FERL v — SR e 0 SR B 1 0L -
Examples of good and bad solder application

HHiE(Tel) : 84

E-mail: markst?

39



M= (FEH)> REOGBFMRIE]

Chaozhou Three—Circle (Group) Co., Ltd.
— IRAE ] i EEaSNHESSIET S E068(Post Cods) ¢ 5156464

ADD = San Husn Industrial District FengTang Chao Zhou GuangDong, China+!

=P % 5  Document No.

SPECIFICATIONFOR APPROVAL DRAAW1081/0-2020
T H Item AHEFE S5 # Not recommended HE#E 451 Recommended
ﬁ%fﬁ'ﬁ:ﬂ]% %] éﬂz lead wire of component 1 )
B 2 L codering ron 1 iy
Mixed mounting of SMD M\/

and leaded component

\ 1

|

3T TR JE R MR 2
Component placement

close to the chassis

chasis

i

__solder (for grounding)

solder-resist

FE AR TT T I
i 5| 2T IR
Hand-soldering of leaded

components near mounted

components

lead wire of component
soldering iron = 1

solder resist

8.1.2 ER4H Pattern configurations

N A A AR SRR o RN B, NS AT RENR /N H B AR S N 52 B AU 77

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..

ANHEFE 4514 Not recommended

ESF 4544 Recommended

FL I B S
Deflection of

the board

XTSRRI A RS, AR IR SRR UM, 70 K/ RS ) 2 6. NIRRT SR it . 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.
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_|
perforation C .

__||

S |
slit

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

FEIRE ARG PR LR AR 7™ b B DN I ATUBRON 77 5 68 B D 32k SR ARK . e i LB AR PR Te 32 21
PEIF RN PP s BIUI. v AURE, FEAL. DAk, HEER RZE RS R AR K A PRI AR

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 HEIMEEERZEI Considerations for automatic placement

WEEEPLAGEE  Adjustment of mounting machine

@©. 7 e BRI, AR B R fh .

@. BT WIS WS AE AL AT R A BN

(D. 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.

AHEFFE L5 Not recommended HEFF 457 Recommended
BRI s 2 crack
Single-sided pya
mountmg supporting pinJEU
SOLTH] N 2% crack

Double-sided s
mounting S H}
Mﬁ supporting pin

solder peeling i Crackj

EHIR(TD : 36

E-mail: mar
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8.3 B ML Recommended soldering profile
83.1 YH: © FAERFMNEAEETE, @ KRS ER TR T2
Re: Mflow Soldering is recommended; @flow soldering is suitable for bigger size MLCCs

8.3.2 Y4H)E LR Recommended Sn&Pb soldering profile
[B] 2 Reflow soldering

Temperature

300°C [~ preheating 230C
250°C [—
200°C
150°C [~ —
1o00°C [~
S0°C =
within
over 1 over 1 10 gracdual
minute minute seconds Cooling

7E® Caution
© . BAVIRSIAE S S BN RS E LR 1/3 ~1/2, W0 R EIFTR:
(D.The ideal condition is to have solder mass (fillet) controlled to 1/2 to 1/30of the thickness of the capacitor, as shown
below:

capacitor

Soldell L}

PC board
@. K AR BT [R] 2 M bty Sk IR AT AR, SR () R AT BE AR RE S TR (R — 2.

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

1/21-1/3T

recommended times as possible.

BV sR
Wayve solder profile
Temperature
U preheating 230-250'C
150" C —
00 ¢ —
150° ¢ [—
00° ¢
50° C —

within
over 2 minute 3 gradual cooling
seconds

EHIE(Te) - 8

E-mail: mar
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VER Caution

O 1R A& 78 2 T

@7 i B IR L Z2 A 100~130°C.

ORI Ut

(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.
(®. Cooling after soldering should be gradual as possible.

F T 488 Hand soldering
1
T £ IEERLEE | fSERThE ISPk ER | 1FENE | $BEE PR w1

ER Caution

. 4R K EAE 1.0mm T% 20W RISk

@ SRS BRAN L LA™ i -

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

8.3.3 THEEM4Z Recommended Pb-Free soldering profile
EI Pz

Reflow solder

iR A
300
I 38 =
230-270TC
2507
wEES —
2007
1206 LA T HIAE AT<I150T
12067 bL_E3HAEAT<130T
1507 /
100l is”msi EiR, BERAD
50T
: 601203 i
Ower 1 Minute 30-605
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TR SR B

Wave solder profile

Temperature

©

| 260°C MAX
sop—  TAE
260
200 —|
150 —
100
50 —

L)

L L)
Ower 2 minute FTdSec. B #5%H

8.4 /r{REEEAR Handling
Breakaway PC boards (splitting along perforations)
(DAEH AR BH TN G, 0T = A R AR 25 il B T SRR LT
(). 73R P AR A 2B & PSR R, AN T AR 54
(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-7F Storage

(DAE T ISR RAF S e M 5~40°C; #Z <70% RH

@ BA P Z R — 4, 77 R Z S 2047 T 9w o

Q)G Ff 5, 7= NAE = A A .

D= AR (XTRXSR,YSV) HIZAE BERT [ £55& 408N, BT AE R B H i R E 5 H 8 IX — IR . 298
RN LA BRAE 150°C HAREE 1 /NI 5 BAE W R BRI UG 1E -

(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.
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