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1. AR KA F457IE Types of Capacitor and Dielectric Material

KCOG: BRI FA R ARy 1 R A, OREM. PRk COG ™ ih. W™ i rERefaE, JL AR
W2 R HCRII (] AR A T AR A o & ] TIRHRE, RRE VEZOR MR R ER Y, AnE IS . I IREGS A THIN FL B

¥ 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 BB RAGS Y IR EA S, BRI REE, AR [ Khadsn, RAERE
FR R, G TAEERET, RERERARREE T, WRE. M. 5. SISt

% 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.

KYSV: WA T B A SN R RAES, B BRESRT I EEREANBAESR, BEREEREEEE,
X BRSSP REUR, G T ERRAER, WA KK

$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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2. FEE4EM Product Frame
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3. PR RS Ay 4 A

General Product Parts Numbering System

(f7l) (example)
TCC 0805 Y5V 105 M 500 D T
W 25 v 2% JX I Chip Size HE REREE B pE
/s A Type=LxW Capacitance Capacitance Thickness
Code of 0402=1.00%0.50mm 105=10x10° Tolerance A:0.5+0.05mm
Ceramic 0603=1.60x0.80mm =1000,000pF A=+0.05pF B:0.60+0.10mm
. — 105
Capacitor 11 0305-.00x1 25mm SFR10 B=-+0.1pF C:0.80%0.10mm
Two  significant
1206=3.20% 1.60mm N 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=11.0% F:1.25£0.20mm
1812=4.50x3.20mm G=%2.0% H:1.6£0.20mm
2220=5.70%5.00mm J=£5.0% G:2.0£0.20mm
2225=6.40x5.70 mm K=+10% M:2.54+0.30mm
\ 4
M=1%20%
g -
7=-20/+80% AEBE
SR Rated !
Dielectrices Voltage £, %% Packing
C0G, X1R, 6R3=6.3Vpc B: A%k
X5R, Y5V 100=10Vpc B: bulk packaging]
in a bag
160=16Vpc
T: iy
250=25Vpc
500=50Vpc T: tape carrier
101:100VDC packaging
201=200Vpc
251=250Vpc
501=500Vpc
102=1000Vpc
202=2000Vpc
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Product Capacitance Range

i

0402 (1005) R~

(e

Y

AR

Fz

4

(ap]
© <
= e
=
F A
il .
w
>
= <
= =
o <|=<|<|<|<|=|<|<|<|=|<|<|<| <=
= =|=<|=|<=|=|=|=|<=|<|=|<|<=|<]|=
=
fd
,Mwm <|=|=|<=|=|=|=|=|=|=|<=| ===
m
{19 <|<|<|<|<|<=|<|<|<|<|<|<|<| <
2 <|<|<|<|<=|=|<| << <|<| <<=
NE <|=<|=|=|=|=|==|<|=|<=|<|=]|=
= <|<|<| <|<|<=|<|<|<|<|<|<|<|<=
=
7
Mwm <|<|<=|<=|<=|=|<=| << =< <<=
O~
>
2 <|=<|=|=|=|=|= =< == ===
S <|<|<|<=|<|<|<|<=|<|<|<|<|<]|<=
R | = <|=|=|<| = <] =| =| <| <| =| <] <| =| <| =| =| <| =| =| =| =| =| =| =| <| <| =| =| =| =| <| | =| <<| <| =
Wg
€]
ww <|<|<=|<=|<|=|<| <<= << <| =] <= <|<|<|<=|<|<=| <<= <] <=|<|<| =] <|<|<|<|<=|<|=|<|<|<]| <=
2
U2l =1 (=] (o] [a) (a) (o] (o) je) (o) la) lal el ol la) [al ol lal laol [al ol lal lal fal
222 I2lz2z2I2IZI2ISIRIRIBIRIRIZIZIRIRIZIZRIS BRI =ESE=2IE|=5]E
po1234567009111122233345681111222334568]
O

1118



=R R b = Document No.
SPECIFICATIONFOR APPROVAL DRAAW108G/0-2016
COG#7% Y X5R &5 Y5V &

Cp Vpe | 50 [ 2550 25 161063502516 10[63]350]25] 16] 10| 63
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

775 %1 COG(0.5pF~4.9pF): B/C; COG(5.0pF~9.9pF): D: COG(= 10pF): F(+ 1%), G(£2%), J(£5%),K(£10%)
XTR/XSR: J(£5.0%): K(+10%): M(£20%)
Y5V: M(£20%); Z(-20,+80%)

JEE: A: 0.50£0.05mm ;

AL ERENHESE, RRAEIRGR T ZER,

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(20%)
YSV: M(+20%):  Z(-20,4+80%)

Thickness: A: 0.503+0.10mm ;

Above capacitance for reference only, actual cap. Range depends on the standard products.
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0603(1608) /X ~f
0603(1608)
COGZ 7| XTR %) X5R £ %) Y5V 7]
Cp Vpc[250 (100 50 | 25 250100 50 | 25 [ 16 | 10 | 6.3 |50 | 25 | 16 | 10 [ 6.3 | 50 | 25 | 16
OR5 c © c G
1RO c c © €
2R0 e |le | e | &
3RO @ ||e | e | @
4R0 e | e| &
5RO s lle | e| e
6RO e lle | e| &
TR0 e el e| &
8RO clle | e| @
9RO e lle el e
100 e || e (e Ne
120 e e e (e
150 alle | e| e
180 e |lae | e| e
200 2 le e | e
220 g lfalle | e
270 e el e| &
300 e lle | e|
330 el @ | e | e
390 c|le|c|ec
470 o lle | e| &
560 a|lelle| e
680 c|le|c|ec
820 elle | e| e
101 c C (& € (@ c
121 clclc|lc|lc]e
151 e lhe [ e [ e Nl
181 clelc|lc]lele
201 c c © © @ (&
221 clec|lec|lelelcec|lelcec]lel|lcec|lelcecl]lcec|ec|c]|ec
27 PNl ¢ || ¢ ||e | @2 | e|elle]llelle]e]|e
331 clefc|lclcecleclel|lelc|lc|lec]lelel|]c|c]|ec
391 el NNRENINEN ¢ | e | e e lle | e | e |felie e | el|e
47 c|lc|lc|lele]lele|lc]lec|lel|le]lecl|lec|ec]|c]|ec
561 GORERINEN o | e e || @ |le | e | e |PedlieiPelhe| &
681 c | e | o [NelRcH eIl e [le e (e [fe
821 @ | @ ¢ |Ner|(Be[Ne et NS c e |le el e|e
102 c|lelele|e|eclel|le|e|e|c|ec|c | c |RENEENE
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0603(1608)
COG %7 XTRZ 7 X5RZ 7] Y5VZ 7

Cp Vpo|250 100 50 | 25 [250[100] 50 [ 25 [ 16 | 10 [ 63 | 50 [ 25 | 16 [ 10 | 63 | 50 | 25 | 16 | 10
152 (& C (¢ (€ (& (¢ (& (& (¢ (&} (& (&) © (@ (¢ & C (e
182 C (& C (& (& (] (& @ C (& @ C C (& C (& C
222 C C C (& C C (& (& C (6] (& C C C C (¢ (€
272 (3 @ @ (3 @ (¢ (@ (& (& (@& (& (6 @ € (¢ ©
332 @ (& @ @ (& (& @ (& C (@) (& (¢ (& & (& (&
472 C C (€ C C (€ (@ C (€ (& (] (& C C (¢ (€
562 (&) C C (&5 C (¢ C (6] C (6] (6] (& (& (& (& (&}
682 (¢ (& (& (¢ (& (& (¢ (&} (&) (&) (6} @ (¢ & C (e
103 (6] © C (6] © (¢ (6] © (0} (] (¢ (& C (& C
153 (& C (&) (& (& C (&) C (67 (&) (¢ (& C (67 (&
183 (& (& (@ (& (& (¢ (G} (& (&) © @ C & (¢ ©
223 © (e @ © (¢ (@ © (c @ © (el @ © (& (¢!
273 (€& C C (€ (& C (6 (& (] (& C C (¢ (€
333 C C (6 C (6] C (& & C (6 @ (& (¢ (€
393 (& @ (& @ @ @ (& (@ (G (@ (& (& (& (@
473 (@ (¢ C (@ C C @ (& (] (¢ @ C (¢ (€
563 (¢ (@ C C (67 (6] C (67 (6] (& (& C & C
683 (& (¢ (& (& (¢ € (& (&) € © C & ¢ ©
104 @ (¢} © (€ (¢ (& @ (¢ (& C (& © (c ©
154 (& (& C (67 (6 (&) (67 (6 (&) (& (6 G (@ C
134 C (] C C C C (& C C C (& C (7 C
224 (& © (& (& @ © © (¢ (¢ (e @ E C ©
274 @ (@) C (& C C @ (& (] (¢ @ C @ (€
334 C (& (& C (& C (& (& C (& C C (& (&
474 © @ (@ © © (& (& (@) (C @ (¢ © (62 (&
684 (¢ (&) (¢ @ © (¢ (& (& © (& (€
105 (¢ C (& (e (& G (] (& C (& (&
225 (@ (& C C C (¢ C (5]
475 © (¢ © C (&)

106 . "

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

X7R/X5R: J(£5.0%); K(£10%); M(£20%); YS5V: M(£20%); Z(-20,+80%)

JEE: C: 0.80£0.Imm ; DL ERENMESHE, AREERIRTAEHIER,

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: C: 0.80+0.lmm ; Above capacitance for reference only, actual cap. Range depends on the standard products.
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0805(2012)
COG %7 XTR A4 XSR#41 Y5V 2%

Cp Vi | 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 |p/F|D/F|D/F|B/D|B/D|B/D|B/D|B/D|B/D|B/D|B/D|B/D|B/D] D | D| D | D| D
182 B | B | B |p/F|D/F|D/E|B/D|B/D|B/D|B/D|B/D|B/D|B/D|B/D|B/D|B/Dl D | D| D | D| D
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/D] D | D[ D|[D| D
272 B [ B | B |p/F|D/F|D/F|B/D|B/D|B/D|B/D|B/D|B/D|B/D|B/D|B/D|B/D| D | D| D | D | D
332 p|Dp|FI|p/FID/ElD|D|D|D|D|D|D|D|D|[D|D|D|D|D]|D
472 p|Dp|FI|p/FID/ElD|D|D|D|D|D|D|D|D|[D|D|D|D|D]|D
562 D|D|FI|DFID/El D] D|D|D|D|D|D|D|D|[D|D|D|D|D]|D
682 p|F|o/Fp/E[D|ID|D|D|ID|[D|D|D|D|D|D|D|D|D]|D
103 F |p/Flp/Ef D D|D|D|D|D|D|D|D|D|[D|D|D|D|D
153 FIo/flD|D|D|D|D|[D|D|D|D|D|D|[D|D|D]|D
183 F[p/ElD|D|D|[D|D|fD|D|D|[D|{D|[D|[D|D|D|D
223 F(p/ElD|D|D|D|D|fD|D|D|[D|{D|[D|[D|D|D|D
273 F[p/ElD|D|D|[D|D|fD|D|D|[D|{D|[D|[D|D|D|D
333 F[p/ElD|D|D|[D|D|fD|D|D|[D|{D|[D|[D|D|D|D
393 FIp/flD|D|D|D|D|[D|D|D|D|D|D|[D|D|D]|D
473 FIo/ffD|D|D|D|D|[D|D|D|D|D|D[D|D|D]|D
563 p/El D Dp|D|D|D|D|D|DfD|[D|DfDfD|[D|D
683 D/FfD|DfD|D|D|D|D|[D|D|D|D|D|D|D|D
104 D/FfD|DfD|D|D|D|D|[D|D|D|D|D|D|D]|D
154 plp|({p|D|D|D|D|[D|D|[{D|[D|[D|D|D|D
184 pfDp|D|D|[D|[D|D|fD|[D|D|D|[D|D|D|D
224 D/FfD|D|{D|D|D/FEfD|D|D|DID/FfD[D|D]|D
274 p/FfD|D|{D|D|D/E[D|D|D|DID/E[D[D|D]| D
334 p/Ef p{Dp|D|DfD/E[DfD|D|DfD/E[D|[D|[D|D
474 D/F|D/F|D/E| D | D |D/E|D/F|D/F| D | D |D/F|D/E[D/F| D | D
684 D |D/F|D/Fl D| D | D |D/F|D/F| D| D | D [D/F|D/F| D | D
105 D |p/F|p/Fl D| D | D |D/FlD/Ff D| D | D [D/F|D/F| D | D
225 F F|F F F|F FI|F|F|F
7 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

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

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

JEJE: B: 0.60+0.Imm . D: 0.85+0.lmm. F:

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%): 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.

FH 13

-' f‘v
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RO b B R 5 Document No.

SPECIFICATIONFOR APPROVAL DRAAW108G/0-2016
1206(3216)
COGF 41 XTRZ 4 X5R% 4 Y5V 4

Cp V, |2000] 1000(630] 500250 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
152 DyDj|D|DJ|D]DI|D F|F|F|lEfD|fD]DfD|D|[D|D|[D|DfD]|DfD|D|[D|D|D
182 D DfD}D F |F|[F|lF|D|fDfDfD|D|{D|[D|{D|{D|D|D|D|D|D]|D]|D
222 DfD|D]D F|F|F|lF|[D|fD]D|fD|D|[D|D|fD|D|fD|DfD|D|fD|DI|D
272 Dl DfD}D F [F|{F|F|[D|fD|D|fD|[D|D|[D|D|[D|D|[D|DfD|D|D]|D
332 D] DfD}D F [F|F|F|[D|fD|D|fD|[D|D|[D|D|[D|D|D|DfD|D|D]|D
472 D DfD}D F[F|F|F|[D|fD|D|fD|[D|D|[D|D|[D|D|[D|DfD|D|D]|D
562 D DfD}|D F [F|F|F|[D|fD|D|fD|[D|D|[D|D|[D|D|[D|DfD|D|D]|D
682 DD F|F|F|lEfD|fD]DfD|D|[D|D|fD|D|fD|DfD|D|fD|D|D
103 F|F F |F|[F|F|D|fDfDfD|D|{D|[D|{D|{D|D|D|D|D|D]|D]|D
153 FlF]IF|D|D|D|DfD|[DfDf[DfDfDfDfDfDfDfDI|OD
183 F{FlF|D|D|D|DfD|D|fD|DfD]|D|f[D]|D|[D|]D|D]D
223 F{F|{F|D|D|D|DfD|D|fD|DfD|D|[D|D|[D|]D|D]|D
273 FlF|D|D|DfD|D|D|D|{D|D|D|D|D|D|D]|D]|D
333 F{F|p|Dp|Dp|DpfD]|D|f[D|D|fD|D|[D|D|[D|D|D]|D
393 FlF|[pfbp|Dpfo|[bp|Dp|(D|D|fD|DfD|DfD|D|D]|D
473 FlF|[p|fp|Dpfo|[Dp|D|(D|D|fD|DfD|DfD|D|D]|D
563 F{p|lbp|Dbp|Dp|Dbp|Db|D|D|D|D|D|D|D|D|D]|D
683 Flo|lpo|Dp|po|p|fp|pfo|p|[Dp|D|D|D|D|D]|D
104 F{p]lbp|Dbp|Dbp|Dbp|Dbp|Dp|DdD|D|D|D|D|D|D|D]|D
154 pfo|fpfD|D|{D|D|{D|{D|D|D|D|D|D]|D]|D
184 p[op|Dop|Dp|Dp|fDp|D|fD|D|fD|D|D|D|D|D]|D
221 pfop|fpfDp|D|{D|D|{D|{D|D|D|D|D|D]|D]|D
271 pfop|fpfD|D|{D|D|{D|{D|D|D|D|D|D]|D]|D
334 pfp|fpfD|D|{D|D|{D|D|D|D|D|D|D]|D]|D
471 F|F|F|F|F|F|F|F|F|F|F|F|F|F|F|F
684 FulFHl F| F| F| F|Fm| F| F|F|F|F|F|F|F|[F
109 F]/[ H FI/ l‘j F|l|F|F|F FI/ IH FlF|F|F|F|F|F|F|EF
205 E|E | E E|E|[E E|E|E|[E
225 Fl|F|F|F F|F|F|F F|lF|F|F
475 VN A L Y H/H'| H/H' | H/HT | H/H F|F|F|E
106 ivai hiviiel DiVin HAT | H/n F|F|F
226 H/H [ B/ H/H" | H/H H/H" [H/H"
476 H/H' H/H"

5% COG(0.5pF~4.9pF): B/C; COG(5.0pF~9.9pF): D: COG(= 10pF): F(+ 1%), G(£2%), J(£5%),K(£10%)
XTR/XSR: J(£5.0%): K(£10%): M(£20%): YSV: M(£20%); Z(-20,+80%)
JEEE: D: 0.85+£0.lmm. E: 1.00+0.Imm. F: 1.25+0.2mm. H: 1.60£0.2mm. 1.60+0.3*mm; LA 28 E{0fk
2%, AR TAHIER.
Tolerance: COG(0.5pF~4.9pF): C ;COG(5.0pF~9.9pF): D; COG(=10pF): F(X1%), G(£2%), J(£5%)

XTR/XSR: J(+5.0%); K(£10%); M(£20%); Y5V: M(+20%); Z(-20,+80%)
Thickness: D: 0.85+0.1mm. E: 1.00£0.Imm. F: 1.25+0.2mm. H: 1.60%X0.2mm. 1.60+0.3*mm; Above capacitance

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

12103225) R ~F

Y5V #5

6.3

10

H

16

20

H/G| H

50

X5R 5 41

25

6.3

H

10

H

16

H/G| H

50

1210(3225)

XTR # 4

50 | 20001000 630 | 500 | 250|100

6.3

H

10

H

16

22

H/G| H

50

COG# 4

2000 | 1000|500 250

100

Cp Vpe

100
180
300
330
300
470
560
680
101
121
151
181
331
301
471
561
681
102
182
472
562
682
103
333
a73
563
683
104
334
394
474
684
103

475

106
476
107
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=, MM =R (SRED BRHERA
' | Chaozhou Three—Circle (Group) Co., Ltd.
= IREE ] it EEaENTHEESIETSE 5 (Post Cods) ¢ 5156464

ADD ¢ Szn Huan Industrizl District FengTang ChaoZhou GuangDong China+!

S

Y5V: M(£20%): Z(-20,+80%)
JEE: D: 0.85+£0.Imm. F: 1.25+02mm. H: 1.60+02mm. G: 2.00+0.20mm . M: 2.50+0.30mm;
DLEFRENMSS, HAEAERRT i ER.

Tolerance: COG(=10pF): F(£ 1%), G(£2%), J(£5%); X7R/X5R: J(£5.0%); K(£10%); M(F20%);

YSV: M(+20%);  Z(-20,4+80%)
Thickness: D: 0.85+0.lmm. F: 1.25+0.2mm. H: 1.60£0.2mm . G: 2.00+£0.20mm M: 2.50+0.30mm;

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

T A& TR ARSS040 , FR507T (T oy TER Y BRI5000 15071
BHiE(Tely - 96-763-6355940 , A35023 f£E (Fax) i 768 8335028 , 43550210+
= fCpf X o I ¥ 2 g 1 . > + Ll
E-matl: matket@ china- threscircle.com Webstte: htp:/ e cote oo

RERE: COG(=10pF): F(+ 1%), G(+2%), J(+5%),K(£10%); XTR/X5R: J(£5.0%); K(+10%); M(£20%);

15



RO b B R 5 Document No.

SPECIFICATIONFOR APPROVAL DRAAW108G/0-2016
1808(4520) X ~F

1808(4520)

COG#J XTR £ Y5V £7%
Cp Vpc|2000]1000] 500 250 2000[ 1000] 500 [ 250 100 50 [ 25 [ 16
101
121

wn
(e

55
-

w
oy
e

ol sl Besl Besh Beoll Bl Besl Besl Beol eol Besl eol Ko

=oll| ol | [ asl|| taal| | iesl | |fas]| sl | fesl| fas)

izl Beoll Beoll Besl Besll Besll ool Besl Revll Beol Besl Beol Besl Resl Reo!
izl Beoll Becl Beol Besll Besll Beol Besl Resll Beol Besl Resl Besl Besl Resl les|

x>l Beol Beol Besll Beol Besl Bevll Reoll Beol Besl Bevll Reol Besll Beol Reol Revll Res!

=0l fesll Bagll Basl| Besil feoll Neshl ool Meo)l [Reol] Besl Mgl (Meol] el Biasl [Heofl Reol Ma o)

izl Bevll Besll Beol Besl Revll ool Besl Besll Bevl Besl Reoll Besl Beol Reo!

wol| Mol |ieol| Reoll Mgl [Kzsll [Eeof| eal| =gl |esl| Besl| (Nl fesl] Fesl| |t=all [t=gf] Fesl| [teg)

izl Beoll Beoll Beol Besl Bevl ool lesH Besll Beol Besl Resl Revll Besl Besl Besll sl Resl Reoll Resl Beol Res!

izl Beoll Besl Besl Resl Besll Besl Besl Reol Besl Besl Resl sl Besl Beoll Besl lesl Resl Beoll BesH Resl Besll lesl les)

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

¥t

Y5V: M(220%); Z(-20,+80%)
JEE:  F: 1.25+£02mm. H: 1.60£0.2mm; LA EREMHSE, AARE BRI THEHER.
Tolerance: COG(=10pF): F(£1%), G(+2%), J(+5%); XTR:J(+5.0%); K(+10%); M(F20%);
Y5V: M(220%); Z(-20,+80%)
Thickness: F: 1.25420.2mm. H: 1.60+0.2mm; Above capacitance for reference only, actual cap. Range depends on the

standard products.

Il

E(Tel) © 96-768-5855949 , 687923 {EE (Fax) 1€ 768 ) 6853928 , 68530214
21l market T chima-t oL Webstte: hittp:/www.cctc.cod 16
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BM=3 (FEH> BRITHRAT
Chaozhou Three—Circle (Group) Co., Ltd.
— })Eﬁ; 57 g - EEEEAEIHRIE =R T 2 E$R(Post Code) @ 315646+

ADD ¢ Szn Huan Industrizl District FengTang ChaoZhou GuangDong China+!

RO b B R 5 Document No.
SPECIFICATIONFOR APPROVAL DRAAW108G/0-2016

SEZZ:  COG(=10pF): F(£1%), G(£2%), J(+5%).K(£10%): XTR/X5R: J(£5.0%): K(£10%): M(%20%):

¥

YSV: M(£20%):  Z(-20,+80%)

JER: D: 0.85+£0.1mm. E: 1.00£0.1mm. F: 1.25+0.2mm. H: 1.60+0.2mm . G: 2.00+£0.20mm - M: 2.50+0.30mm;

PDlEFRENHESE, AAREERRTEHEK.
Tolerance: 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.lmm. E: 1.00£0.lmm. F: 1.25£02mm . H: 1.60£02mm . G: 2.00+£0.20mm .
M: 2.50+0.30mm;

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

B A — ..( —;,-;) -
FAa iE o A AOS

Fa al¥La EE\; =i (0] 8T B

L E

=

=z
o1 1
circle com YWebsttec h G e
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SPECIFICATIONFOR APPROVAL

% 2

Document No.

DRAAW108G/0-2016

2220(5750)R.~F

2220(5750)

COG#7l

X7RZ 5

X5R 551

Y5V AR5

Cp Ve

50

2000

1000

500

250

100

50

23

50 | 25

50 25| 16

101

121

151

181

201

221

271

331

391

471

561

681

821

==l fucll Baol Jao) uo) Jaof Rasf Ras

102

F/H

222

el Hesll Neoll Resll Heoll Neoll Nesl Nesl Nesll Heoll Hesll Hesl Nesl Nesl Nes)

F/H

332

F/H

472

F/H

562

F/H

103

F/H

ju=l Quojl Buol Jacl Jucl Juof fuoll jac) Ruxl Jaol ol ool el gao

223

F/H

333

F/H

473

F/H

563

683

104

224

Qoo |glmlim|ElmEEsEIEEEIEIEIElEE =

Qoo |EEIE|IElIEmIEIEIEIEIEIEIEIEIEEE] =

334

(ol K=p I E=p B Nop T op i el fu ol jfany Bac) Baoll fool faol facf Jasf ool §ac) Bacl Beol ool fanl Fasl s

)

(a7}

474

F/1
/G

F/H
/G

F/H
/G

F/H
/G

F/H/|F/H/

684

F/H
/G

F/H
/G

E/H
/G

F/H

F/H/|F/H/

105

M

155

225

M

475

S |o =

106

= | ===

Qlol=|l=|=
===

226

=l ||

476

=<l =<l Kep T Kep ) llep}

107

=2ElEl=|leo|e|e
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HMN =3 (E£H)> BT RALH
Chaozhou Three—Circle (Group) Co., Ltd.
— IREE ] it BEAEMTHEESETSE  EHS(Post Cods) © 315646

515646+

ADD ¢ Szn Huan Industrizl District FengTang ChaoZhou GuangDong China+!

RO b B R 5 Document No.

SPECIFICATIONFOR APPROVAL DRAAW108G/0-2016

SR COG(=10pF): F(% 1%), G(£2%), J(£5%).K(£10%): X7R: J(£5.0%): K(Z10%): 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;
DLERBENMESE, AEFERR T ER.
Tolerance: COG(=10pF): F(£ 1%), G(£2%), J(£5%); X7R: J(£5.0%); K(E£10%); M(F20%);
Y5V: M(+20%); Z(-20,+80%)
Thickness: E: 1.00£0.lmm. F: 1.25£02mm . 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.

AT AT ARST0A0 [ Eaet ' TAT Y AAISSOOR . £OSS00
BHiE(Tely - 96-763-6355940 , A35023 f£E (Fax) i 768 8335028 , 43550210+
53 = S T g 3 o i iy 18 PR
E-matl: matket@ china- threscircle.com Webstte: htp:/ e cote oo
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BN =3 (F£H> BirHERAET
Chaozhou Three—Circle (Gr ‘*-JLU Co., Ltd.

-

= IREE 7]  hit: Eﬁ% ST R =R T i BB (Post Code) * 313646+
AT & San Lan manstreal P HSTis .:—'IZ .'_'l_ Lhaohon summegl Jong China+
R I R b 5 Document No.
SPECIFICATIONFOR APPROVAL DRAAW108G/0-2016
2225(5764) R~}
2225(5764)
COG %% XTRAZ Y5V 7%

Cp Vpe 50 400 250 50 25
101 E
121 E
151 E
181 E
201 E
221 E
271 E
331 E
391 E
471 E
561 E
681 E
821 E
102 E G G
222 E G G
332 E G G
472 E G G
562 E ¢ ¢
103 E G G
223 E G G
333 E G G
473 E G @
563 E G &
683 G &
104 G G
224 6 G
334 G ©
474 G G
684 G G
225 M M
475 M M
106 M

FEAEZ: 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%)
JERE: E: 1.10£0.Imm. G: 2.00£0.20mm . M: 2.50£0.30mm; LI EREfESH, BAEERG T4 HER.
Tolerance: COG(=10pF): F(+1%), G(£2%), J(+£5%); X7R: J(£5.0%): K(F£10%); M(F20%);

Y5V: M(£20%); Z(-20,+80%)
Thickness: E: 1.10+0.1Imm. G: 2.00+0.20mm . M: 2.50+0.30mm;

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

1 1 r— 1. - R — P
hreecircle.com vebstte: hitp cete.cov 21



M=% (HH)> BHHERAF

Chaozhou Three—Circle (Group) Co., Ltd.
= PRAE Bf]  aoic EEAEAERE RIS H8(Post Cods) © 3156460
ADD ¢ Szn Huan Industrizl District FengTang ChaoZhou GuangDong China+!
FE o b #E B % 5  Document No.
SPECIFICATIONFOR APPROVAL DRAAW108G/0-2016
5. 7R~ Dimensions
L oo v
BKS: 0402, 0603, 0805. 1206, 1210, 1808. 1812, 2220. 2225, Fi--—g——-e—-j .
Chip Size: 0402,0603,0805,1206,1210,1808,1812 ,2220 and 2225 ’
'
A L W e g min T
Type (mm) (mm) (mm) | (mm) (mm)
0402 | 1.00+0.05 | 0.50+0.05 0'1?0' 04 | 0.50+0.05 o o o o o
0603 1.6040.10 0.80+0.10 0.2~0.5 0.5 0.80+0.10 E— E— E— E— E—
0805 2.00%0.10 1.25%0.10 0.2~0.7 0.7 0.60%£0.10 | 0.85£0.10 | 1.25%0.20 E— E— —
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 E— E— —
1206 3.20%+0.20 1.6040.20 0.3~0.8 1.6 0.85+0.10 | 1.00£0.10 | 1.254+0.20 | 1.60+0.20 E— E—
1206 | 3.2040.30" 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" E— E—
1210 3.20£0.30 2.5£0.20 0.3~0.8 1.6 0.85+£0.10 | 1.25£0.20 | 1.60£0.20 | 2.0040.20 2.50£0.30 —
1210"1 | 3.20%£0.40" 2.540.30" 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 4.50%0.30 2.0%£0.20 0.3~1.5 2.5 1.254+0.20 | 1.60£0.20 E— E— E— —
18081 | 4.5040.40" 2.0+£0.25" 0.3~1.5 2.5 1.254+0.20 | 1.60%£0.20 E— E— E— E—
1812 4.50£0.30 3.240.30 0.3~1.5 2.5 0.85£0.10 | 1.00£0.10 | 1.25£0.20 | 1.6010.20 2.00£0.20 | 2.50%0.30
1812"1 | 4.50%0.40" 3.240.40" 0.3~1.5 2.5 0.85%£0.10 | 1.00£0.10 | 1.25+0.20 | 1.60%0.20 2.00+0.20 | 2.50%0.30
2220 5.70%£0.40 5.0%£0.40 0.3~1.1 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 3.5 1.00£0.10 | 2.00£0.20 | 2.504+0.30 E— E—
*1 AR ERRE B SRR 1uF DL RS = MR .
FHiE(Tel) : 86-768-6855949, 683923 R Fax) i 768 6835928, 68335021+
E-mail: markst@ china- threecirele.com Webstte: htp: wwrw eotio.ood 22
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6. BIARERFIM A%  Specification and Test Condition
6.1 4P Appearance

2 Dielectrics Hi R E K Specification MK Z& A+ Testing Condition
COG/XTR/XSR/YS5V Tt i s BRI ke
No defects or abnormalities Visual inspection.

6.2 R~F Dimensions

2 Dielectrics HiARELK Specification MK Z& A+ Testing Condition
COG/XTR/X5R/Y5V FEERFVE B RN
Within the specified dimensions Using calipers on micrometer

6.3 A& Capacitance

25 Dielectrics HiARER Specification MK 2% 4+ Testing Condition

ORI B ZIEHE A
1.0+0.2Vrms, IMHz+10%

Within the specified tolerance

COG (C>1000 pF, 1.0+0.2Vrms, IKHz+10%, )

A:£0.05pF;B:+0.1pF;C:+0.25pF;

D:+0.5pF;J: £5%

FEESRIBE A TN 1.0£0.2Vrms, 1KHz£10%

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

Y5V Within the specified tolerance (Cp>10uF,0.5+0.1Vrms,120+24Hz)

M: £20%:; Z: -20%, +80%
BvE: MR 25°C+3°C, MERIEE: <70%RH.

 r 20 - EOSEONG FOES00
EE. " LL:' i 1 B P R e | +

Website; hitpswww octic.ood
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6.4 ¥t Dissipation Factor

Y Dielectrics

HiARELK Specification

MK 2514 Testing Condition

COG

Cp<30pF, Q=400+20Cp;
Cp=>30pF, Q=1000

1.0£0.2Vrms,1IMHz+10% ,25°C
(Cp>1000pF,1.0+£0.2Vrms,1KH
z+10%)

X7R/XS5R

Ur=>100V, DF<3.5%

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=16V, DF<5.0%

<7%, (0402=104, 0603=>564, 0805=>105,
1206=475, 1210=106);

<10.0%, (0402=>104, 0603=>684, 0805=>105,
1206=475, 1210=106);

Ur=10V, DF<7.0%

DF<10% (0402=1 uF, 0603=2. 2 1 F, 0805=>4. 7
LF1206=101F, 1210=22 0 F)

Ur =6.3V, DF<10%

1.0+0.2Vrms, 1KHz+10%,
(Cp>>10uF,0.5+0.1Vrms,
120+24Hz7)

Ur=50V, DF<7.0%

Ur=25V, DF<7.0% (0402=0. 047 1 F, 0603=0. 1 u
F, 0805=0.33 uF,1206=0.68 1 F, 1210=1 v F)
DF <9.0% (0402 = 0. 068 1 F, 0603 = 0.47 u F,

1.0+0.2Vrms, 1KHz+10%,
(Cp>>10uF,0.5+0.1Vrms,
120+24Hz7)

vsv 0805=11F,1206=4.7uF, 1210=10 u F)
Ur=16V, DF <9.0%

1206=106. 1210=226. 1812=476)

Ur=10V, DF <12.5%

Ur=6.3V, DF <15.0%

=< 12.5%(0402 =224, 0603 =225. 0805=335,

25°C, TikbF5 48hrs.
at 25°C 48hrs after annealing

vk MRARIRE: 25°C+£3°C, MARIEE: <70%RH.

6.5 42 HfH Insulation Resistance

J5# Dielectrics FiAREEK Specification Wi 2% 4+ Testing Condition
. UrR<50V U 3=Ur ;
URSSOV, KT 10GQ 5 S00Q-FCR T3 | vl o
COG/XTR/ | *PHU/IHUE) iy -
X5R/YSV | Ur<50V , More than 10 GQ or 500Q°F, | o
i ) Charge Time:60+5sec
whichever is smaller. .
Temperture:25°C
UR< 400V U gwj:UR
Ur>50V, KT 4GQ 8 100Q-F CKTIHH | UR>400V U ,=400V;
N o 1] - )
COG/XTR BUNELE) ?E%HTII?].6Oi5 5F/
Ur > 50V, More than 4 GQ or 100Q-F , | #iJ%:25C
whichever is smaller. Charge Time:60+5sec
Temperture:25C
#iE: MR : 25°C+3°C, MRIERE: <70%RH.
FHiE(Tel) : 86-768 fEE (Fax):( 7680 68335928, 6855021+
E-mzil; market @ chin Website: hittp otic.ood!
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6.6 iy L /& Dielectric Strength

257 Dielectrics

A5E HL RV | Rated voltage range

fii HE 1 B X 5 ¥ Measuring Method

COG

Ur<s50V

TN 52 FLUE 1Y) 300%,5 B, 35K FL AN
it 50mA

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

XTR/XSR/YSV

Ur<s50V

Jita N0 € F R ) 250%,5 7, K B A
it 50mA

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

100V<Ur<<500V

Jiti A R FRL T B 200%,5 F, 5 K LA
it 50mA

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

COG/XTR

500V<<Ur<<1000V

Jiti N0 5 HL R 1Y) 150%,5 F0, B K LA
g 50mA

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

1000V<Ur<<2000V

Jiti I € R ) 150%,5 75, e K B IR AS
it 50mA

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

Ur=2000V

TN A 52 HLUE 1Y) 120%,5 F2, 35K FL AN
i 30mA

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

o {te
iy B ) ) L

o " TATY STTI070 . £BTS00
f£E (Fax) i 768 8335028 , 43550210+
el C

F L.

htp: e cotie,
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6.7 BHHEAERER Temperature Coefficient of Capacitance
M Dielectrics FiAR LK Specification WK 2% 4F Testing Condition
2 25 T U Ik L A
ARAAES Oppm/"? 24 Measure capacitance under follow table list
REEBIEE0.2% 3+0.05p F LA
" temperature:
COG o B
Temperature coefficient within COG, X7R X5R Y5V
+30ppm/C; STEP
Cp drift within £0.2% or £0.05pF 1 2542 2542 252
2 -55+3 -55+3 -30+3
3 2542 2542 2542
AR L £15% UA
XTR/X5R _ o 4 125+3 8543 8543
Capacitance change within £15%
5 2542 2542 2542
1) COG
HEEBNITE TR FPER 3 ME R AR
EEFRUAESS 1. 3 8 5 BRI AT 3 1R Z K R
KAEA R /AMA N2 -
I R R LR 3 BRI B R AR B NS E
The capacitance drift is calculated by dividing the
differences between the maximum and minimum
measured values in the step 1,3 and 5.
75 & Ak 7E +22%, -82% LA 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 Fl Y5V
-82%
X7R . X5R and Y5V
525 CH B A AR, BMARRAREN
B N AR ALAE ZOR ATE R 2 9
The ranges of capacitance change compared within
the above 25 °C value over the temperature ranges
shall be within the specified ranges.
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6.8 & /1 Adhesion

6.9 W] /814 Solderability of Termination

6.10

247 Dielectrics

HiARER Specification MK Z& A+ Testing Condition

COG/X7R/XS5R/
Y5V

I AR TCRA S, R EA R

Ed

No removal of the terminations or
other defect shall occur.

HEI 6N B A1, JFEREF 10£1 75
The pressurizing force shall be 6N (=600g*f) and

the duration of application shall be 10+1sec.

hooked jig \

g board

Chip

cross—section

A Dielectrics

HiARELK Specification MK 2514 Testing Condition

COG
XT7R/X5R
Y5V

BlriRE: 245+5°C
BB 241 #

R R SRR EIN S
Solder temperature: 245+5°C
Dipping time: 2+1 seconds.

S AR EERS AN T 95%, £ ALEK
HURETHAL N T 5%

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

holes or rough spots. in solder

it/ Resistance

to leaching

Y Dielectrics

FiARER Specification MR 2% 1+ Testing Condition

COG
X7R/XS5R
Y5V

Ti#: 120C~1507C/60 75
Uiy AR A AR AN T 95%, EHALEL | 0 iR . 270£5°C

FRE IR T 5%, AP T TT 2R BN 1041 7

95% min. coverage of both terminal | PRl B A% 58 21 AN LRGP

electrodes and less than 5% have pin | Solder temperature: 270+5°C

preheated: 120°C~150°C/60sec

Dipping time: 10+1 seconds.

Completely soak both terminal electrodes
in solder

holes or rough spots.

No remarkable visual damage.
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6.11 %iEARSE A58 E Bending

27 Dielectrics Hi R E K Specification MK Z& A+ Testing Condition
Tor] WA 5 B R R E S RGO B b, 1% E PR
HEAWNTETE5% 2305 | JrF LA 1.0mm/s FEE NS Y7, 2l 1mm.
PF 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.
Tom] WA 5
BRI AT ST £10% jfﬁ%gﬁgmma
X7R/X5R 530 |
No remarkable visual damage =
Cp change < +10% Je e FLEXURE: <1
capacitance meter
| 45
Tor] WA 5
BEANNTET £30%
Y5V
No remarkable visual damage
Cp change <+30%

A S st R
e e = Y - i~ =
f£E (Fax) i 768 8335028 , 43550210+
.
C

o1 1
Vebsite: b G e
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6.12 i JEEH Resistance to Soldering Heat

27 Dielectrics Hi R E K Specification MK Z& A+ Testing Condition
JRERE: 270+5°C
TG BH 0 ARG i 120~150°C 60 Fb
KEAAEL2 5% £0.25pF (BUE | 1@ B IE]: 10+1 Fb
KEED> APy £ %0 F B 242 (COG) Y 48+4(XTR .
DF 3 /& 7= S W1 UGB 23R X5R. Y5V) /N LLS il

R 327 R HIER R E AR RS

CoG No remarkable visual damage

Cp change within £2.5% or 0.25pE, | * & A b2 g e 7 58 (1) 46 i 0 B

whichever is larger. o s
DF meets initialgstandard value. fE 140~150 CHEAT 1 /NS HIRAE IR A2 5 T T

IR meets initial standard value. TUE 48+4 /NET
M p= /TN

Soldering temperature: 270+5°C

JCHH AT AR A Preheating: 120~150°C  60sec.
FEAYLELT 5% DAY Dipping time: 10£1 seconds.
DF 3 & 7% S 1 R 8 1 355k Measurement to be made after being kept at

T 2 L B i 1 5 < room temperature for 24+£2 (COG) or
IR 27 IR (FL Y oK 48+4(XTR X5R, Y5V) hours.

XTR/X5R ) Recov ery for the following period under the
No remarkable visual damage
Cp change within £7.5%

DF meets initial standard value.

standard condition after test.

IR meets initial standard value. *Initial measurement for high dielectric constant
type
T A A Perform a heat treatment at 140~150°C for lhr

and let sit for 48+4hrs at room temperature.
B ARAEL20% L P

DF i A2 7 i MR AR 1 2R
IR 3 2 7 b AT AR B AR 2R

Perform the initial measurement.

Y5V

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

IR meets initial standard value.
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6.13 EEPEFEIF Temperature Cycle

K Dielectrics HiAREK Specification WK 2 A+ Testing Condition
COG s o v
RN IDIREAT 5 G
To perform 5 cycles of the stated
T BH AT LR A environment
. N R TZ I e
s ELA 35 B fm 5
KEAAAEL2 5%, +0.25pF (BUBRAE) LA Step Temperature Time
M 1 IR 30min
+0/-3°C

Min. operating

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

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

Cpeh ) 25°C 2~3 min
3 EWREBIEE 30 min
+3/-0°C
Max. operating
Temp.+3/-0°C
4 25°C 2~3 min
XTR/XSR T S AT LA
A LT, 5% B Py EEETHE 242 (COG) B

48+4(X7R. X5R. Y5V) /pFLLE
No remarkable visual damage ( ) 8

Cp change within £7.5% &

* iR L A AR A AR (R
£ 140~150°CHEAT 1 /N 4 Ab 2
JEAEE R R BCE 48+4 /N

M AIIRE

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

Y5V

TG B o] WA A (COG) or 48+4hrs (X7R, X5R, Y5V)
EAFLIEL20% LA at room temperature, then measure.

*Initial measurement for high

_ dielectric constant type
No remarkable visual damage Perform a  heat treatment at

Cp change within +20% 140~150 C  for lhr and let sit for
48+4hrs at room temperature.

Perform the initial measurement.

o " TATY STTI070 . £BTS00
f£E (Fax) i 768 8335028 , 43550210+

ahzita- b 3 1T s RN
Webstte: hittpo wwwecte.cod
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6.14 F2AIE#H Moisture Resistance ,steady state

247 Dielectrics

HiARELK Specification

WX 2% Testing Condition

COG

HMILTC S ] L A5 A

BREAMNAEL5%E +0.5pF (U KAE) LAK
Cp<10pF, Q>200+10Cp;

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

Cp>30pF, Q>350

IR: KT 1000MQzk 50Q-F(HUH /M)

No remarkable visual damage

Cp change within 5% or +0.5pF, whichever is
larger.

Cp<l10pF, Q=200+10Cp;

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

Cp>30pF, Q=350
R*C>1000MQ  or
smaller

50Q-F, whichever is

X7R/XS5R

ANULTE BH S AT WA A%
HEAAEEL12.5% L

DF NHIGHER 2 5L R

IR: KT 1000MQEL 50Q-F(HUE /M)

Cp change within £12.5%

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

Y5V

HINILTE BE 5 T LA 1
REAIEL30% LN

DF NHIHAE 1 1.5 5L R

IR: KT 1000MQzk 50Q-F(HUH /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

MR 40+2°C
B E: 90~95% RH
TR 18] 500 +12hrs

fE %= i T IR E 2442 (COG) B
48+4(X7R. X5R. Y5V) /N LLJE
bl

R LR B A SR W I D
TE 140~150°C #EAT 1 7N A FAh 3
JETEE IR N E 484 /NEf

M EWLHAE

Test temperature: 40+2°C
Humidity: 90~95% RH
Testing time: 500 +12hrs

Measurement to be made after being
kept at room temperature for 24+2hrs
(COQG) or 48+4hrs (X7R, X5R, Y5V)

*Initial ~measurement for
dielectric constant type
Perform a heat treatment at
140~150 'C  for lhr and let sit for
48+4hrs at room temperature.

high

Perform the initial measurement.
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6.15 TiH¥Z 77T Damp heat with load

Y Dielectrics

HiARELK Specification

MR 4514 Testing Condition

COG

AT A S AT AR A

REANAELT 5%+0.75pF (CHURAAE) LA
W

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

Cp=>30pF, Q>200

IR: AT 500MQuk 25Q-F(H 4 /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

TR : 40£2°C
HEJE: 90~95% RH
HLE: AE LR
W3 1] 500 £12hrs

E = | T E 2442 (COG) BY
48+4(X7R. X5R. Y5V) /N LLJE
M=y

*TE 40£2°CHREE T, K RS 28 I e
HiHJE 1hrs.

X7R/XS5R

AR TC I AT A5
HEABNAE£12.5%LLA

DF NIRRT 2 5 LU T

IR: AT 500MQuk 25Q-F(H 4 /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

EHEEE, BHASEERFRE
48+4hrs
WA B AE

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

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

Y5V

HMNILTE B T LA 15
REAIEL30% LN

DF AWIGGIE M 1.5 LA R

IR: KT 500MQEk 25Q-F(HU: /M)

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

Measurement to be made after being
kept at room temperature for 24+2hrs
(COG) 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.

vk BTSRRI OOE T . AE T s

m]
HH o
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6.16 it A T4 Life Test

2 Dielectrics HiRZELK Specification WK 2 A+ Testing Condition
R WIAIRE: ERFSIRESC
M LA EEH_S .
o B o/ b 35 ;
S\'i}g'f’tﬁi:’) A)EZiO?)pF (EX?FXj({E) UR<100V 1.5 ﬁ%%’ﬁ% EE,L‘TS
o ‘ 100V<UR<<500V 1.3 f54i& H Ik
fiiﬁ?q%l: %i LQEH%/JQ 30 pF S00V<UR<1000V 1.2 ff#4iE H/k
ii; , 5*pc ’ 1000V<UR 1 f&#i Bk
Q2275+(2.5% Cp) PRI 4]: 1000 /N
758/ T 10pF,Q>200+10*Cp
COG ng? 11? (iﬁMQEZ ng'F(EMﬁ'J‘@ 7E %R T iE 2442 (COG) BR 48+4(XTR
O rémarkaple visual damage . . X5R. YSV) /J\EHL U\EW\IU%
Cp change<£3% or +0.3pF, whichever is
s P A PR L AR T A 0
Q2350 (Cp=30 PF) 78 RS IRAERIC, H5 UAIRAN 2 F5 T 1
Q>275+(2.5* Cp) (10 pF<Cp<30 PF) FiRLIE 1 /i
Q>200+10*Cp (Cp<10 PF) Ue HH e B A 2 JE =2
RFC>1000MQ or S00-F. which | BRI, KA SR TE 48+4hrs
smaller or - WHICHOVET IS | i e g op (1
Test temperature:
Max. Operating Temp. £3°C
SMULTE I 57T L1 Voltage:
EAMYAEL12.5% LN UR<100V  150% of the rated voltage
SRR 0 A 100V<XUR<<500V  130% of the rated voltage
DF NHI4RME T 2 5L F g
IR: KT 1000MQik 50Q-F(HUE /M) 500V<SUR<<1000V  120% of the rated voltage
i 1000V<SUR 100% of the rated voltage
XTR/XSR No remarkable visual damage Testine time: 1000
Cp change<+12.5% esting time: IS
DF:Not more than 2 times of initial value
R*C>1000MQ or 50Q-F, whichever is Measurement to be made after being kept at
smaller room temperature for 24+2hrs (COG) or 48+4hrs
(X7R, X5R,Y5V)
SILTE B 1] LA *Initial measurement for high dielectric constant
2B AEAEL30% L P type
DF N¥IAE I 1.5 f50LF Apply 200% of the rated DC voltage for one
IR: AT 1000MQik 50Q-F(HU# /M) hour at the maximum operating temperature
No remarkable visual damage +3°C.
Y5V Cp change<30% Remove and let sit for 48+4hrs at room
DF:Not more than 1.5 times of initial | {Emperature.
value Perform the initial measurement
R*C>1000MQ or 50Q-F, whichever is
smaller
A ZI] SRR OOE H T E A s, ANEH T R

mmmmmmmmmm
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7. F= % Packing

7.1 3\ # 3 Bulk Packing
10000 /488 4% % 7 %23k . Standard packing 10Kpcs/bag; others are according to customer request.

7.2 Yrr A 2% Tape Packing

kg JR~F Size (mm) Yty BUE (AN pes/reel)

Type KEL i g W JEET 4% Paper Tape Y5k} 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 (2% 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
<125 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 #K7 JR~F Dimensions of Packing Paper

-
|
Type A B C D T
0402 0.65+0.10 1.154+0.10 2.04+0.05 2.04+0.05 0.8max
0603 1.0540.10 1.854+0.10 4.01+0.10 2.0%0.10 1.1max
0805 1.55+0.15 2.3+0.15 4.0%0.10 2.0%£0.10 1.1max
1206 1.95+0.15 3.54+0.15 4.01+0.10 2.0%0.10 1.1max
(07 unit: 22K mm)

A S st R
e e = Y - i~ =
f£E (Fax) i 768 8335028 , 43550210+
.
C

Vehstte: htp:wwran
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7.2.2 ¥3Rl# R~ Dimensions of Embossed Packing

8mm, 4mmii B i

12mm%, Smm/4mmii) i gatr

B 8.0£0.17"  2.040.05 93’
soto1 ol5H IOEOS, s o DO = 17 175401 ‘Eﬁ_ﬂi
4 o + 4,040 1
/ ) 7 []
>l ld o lolol & @ sl, |
t A S S — FA~ i (=}
oo gn 8 g j T ' g 2
gl B AR R E A
e i el BA3T
A: 145+020 B: 225%£0.20 (0805) A: 1.95+£0.20 B: 3.50+0.20 (1206) (B unit: 2K mm)
A: 2.90£0.20 B: 3.60£0.20 (12100 A: 2.50+£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 4@ R~ Dimensions of Reel
13.041.0 i i Eremm)
17.0+1.0 (e #EE12mm)
9.0 ﬁg ® (st T8 mm)
13.0 26° ity 11 2mm)
7.2.4 %m5 /7 3\ Taping Figure
&7 Top tape
1£3% 4L Sprocket holes
/ o o o o o '\
B B( ~ wnsnnn
Paper tape or plastic tape
7= Component
R Fax) i 768 6835928, 68335021+
Vehstte: hip:wwrwr cotic.oo
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2 H#B4> Empty section 7= 2% A 43 Chip insertion section %¥ H 4 Empty section
- N7 i N7 D B[HEE4) Leader
lo o ¢)jo o ¢ o ¢~
mOEﬁn. >< 16)()r<nin.. l_ Zﬁéngin. _!
CHAA unit: Z2K mm) i Hi 77 M) Feeding direction ——*

7.2.5 4R/ Taping Method

A5 FL A AR G iy A2 I BB 581, B BAE R TT [ hr gt i, AR IR FLAL T2 e 1A
FEGw -t B AT R, /B 5 AR ERRY 5]

FEGm TN, WAL T BB 5 i B0 )

FE AL 222 vh 7 il A O BOR AR A AN T RN BRI 0.1%80 1 MR, AESR AR R
TR R AN R H g T A 2%, AR AR IR AL

FEIEFLE RIFIRZE N 10 AMAEE: £0.3 ZKPAA .

R BRI ES S RNAE 0.1 & 0.6 LAY, HI5 N E TR

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

SEONONONORONS)

(2)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°

m/ / — mﬂ% TOp cover

[
N 77 Carrier
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7.2.6 TFEEIRZ Reel Label

The part No of *****o RoHS

T

TCC0603X7R104K500CT«

[HTTHTHTTSETTHTHTHTTTT I

Lot No. 005001421401070811Ne
FECCEEETTTTEEEEETTT e
Qty. 4000 pcs«

CCTCe

2N Z The Contents of Label
() TCC_ 0603 X/R 104 K 500 C T

o @ o ® 6 6 0 ®

O ZE 243185 Code of Ceramic Capacitor

@R~ chip size, @R ERFME dielectrics, %5 & capacitance, ©%F & 7 % tolerance,
©%#E H [ rated voltage, DJE & thickness, @ L% packing

(2) FEEES Lot. No.:005001A21401070811N

(3) #& Qty: 4000pcs

(4) RoHS:GREEN PARTS £k}

7.2.7.50.%% Package

7.2.7.1 B3F Carton
7.2.7.1.1 B R~ Carton Size

L W H
40cm 36cm 20cm

7.2.7.1.2 $&: 200Kpcs /i The Quantity: 200Kpcs /one carton
1 AA2E=20,000PCS 1 INNER BOX=20,000PCS

1 B35 =20,000PCS x 10 f.3£=200,000PCS 1 CARTON=20,000PCS x 10BOX=200,000PCS

RoHS #riR(HHE % 7 E3K 5K M) according to customer request

STl BA TARARSS0A0 , ARSO0T Tt ff TED Y SOSSOND | OSSO0
BHiE(Tely - 96-763-6355940 , A35023 f£E (Fax) i 768 8335028 , 43550210+
53 1 s Tyl i, 1 rd g 3 o i iy 18 PR
E-mail: markst@ china- threecirele.com Webstte: htp: wwrw eotio.ood 37
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7.2.7.2 WA E Inner Box

7.2.7.2.1 BEGR T Size

L W H
18.5cm 6.5cm 19cm

7.2.7.2.2 B&E: 20Kpcs /&

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

1 B2 5=4,000PCS x 5 4t =20,000PCS 1 INNER BOX=4,000PCS x 5 REEL =20,000PCS

7.2.7.23 WA AR The Label in Inner Box

The part No of *****a RoHS

T

TCCO0603X7R104K500CT«

[THHTHTT T

Lot No. 005001421401070811N«

FEEPEREEETETEEErErrTd Op+10
ty. 4000 pecse ot
¢CTCw Qty. 4000 p T
EHE(Tel) & 86-763-6855040, 435023 R Faxy i 7680 4335028, 6855021+
E-matl: matkst @ china- threscircle.com Webstte: htp:/ e cote oo
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8.MLCC f# Fi{E I Precautions on the use of MLCC
8.1 HLEEMR T PCB Design
8.1.1 ELEER B %71 Design of Land-patterns
T ERERR A T A I E S, ATRAB Ik R R £ .
[F2s 7 AR IR
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 AR BT HERE B SRR
Recommended land dimensions for a typical chip capacitor land patterns for PCBs
P IEFEIHE R AR (AL mm):

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

JiHs SIZE 0603 0805 1206
L 1.6 2.0 32
RF
\\ 0.8 1.25 1.6
A 0.8~1.0 1.0~1.4 1.8~2.5

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
d'p@m‘r P;m" i Chip capacitor
T "
ni
FRLIR S R WU RS (B2 mm) L
Recommended land dimensions for reflow-soldering (unit: mm)
#iA% SIZE 0402 0603 0805 1206 1210 1808 1812 2220 2225
oo L 1.0 1.6 2.00 32 32 4.5 4.5 5.7 5.7
w 0.5 0.8 1.25 1.6 2.5 2.0 32 5.0 6.4
A 0.35~0.45 | 0.6~0.8 | 0.8~1.2 | 1.8~2.5 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

AR ARG IR TUIURN 7T HIRE J1, TR B vt B S R 51 eV R
Excess solder can affect the ability of chips to withstand mechanical stresses. Therefore, please take proper precautions
when designing land-patterns.

5 R A — SRR R0 S5 R RS O«

Examples of good and bad solder application
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and leaded component

| 1

Wi H Item AHEFE 45 4 Not recommended HEF7 45 #) Recommended
H‘){ﬁﬁj’f#*ﬂ%"gl é£ lead wire of component
_ . solder resist
E@Eﬁﬁ E@YE%ET% soldering iron __
Mixed mounting of SMD

=

S IR R PO AR 2

Component placement

chasis
—

__solder (for grounding)

solder-resist

close to the chassis

FE IR TCAE I
i 51 2o R
Hand-soldering of leaded

lead wire of component

soldering iron —w— solder resist

|

components near mounted

components

8.1.2 EZE4Z# Pattern configurations
N A A R SRR T B RRNGRAE, SR AT RE RN B ARCLE 75 I 32 B LA T 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..

ANHHEFFE 45 #) Not recommended EFE 45 1) Recommended

BT 7 p
Deflection of e e
the board

X TR R AR, R RN Z BN KN S A SR LA 8. NS 1L B, 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.

.......

Ty *f 7AT Y AOSS0T0
EE_.-_x 0 7680 868550258,

T et oy
LU el i

Viehstte: hip
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L . o

11 .

perforation N D

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

FEVS B PR E o PR P AR S X7 N RO ATUIRRE 77 5 18 T AT 550 RAR K. 203 LR AR o R oT 1 52 21 14
ORI TP R 4y BIY0. VRIS, gEgl. DRIk, WSRIN RZ T AR E AR ) RO 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 HIIBERFM
RN %E  Adjustment of mounting machine
(. 7= AE BB RE RS, N2 B KA i o
(). WAUE MR S A58 L AT R 2 . EAE I B

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.

HEFF 45 ¥ Not recommended

HEFF 458 Recommended

LTI 0 2
Single-sided

crack

mounting supporting pinw
LUTH] i 25
Double-sided _ i —
mounting i/
supporting pin

41
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8.3 B2k Recommended soldering profile
83.1 #ili: @ FRMEEMARREETZ; @ KRS REH T RREE T2
Re: Mflow Soldering is recommended; @flow soldering is suitable for bigger size MLCCs

8.3.2 Bi4R1EE 4R Recommended Sn&Pb soldering profile

/& Reflow soldering

emperature
sSoo0te = preheating 230°C
~o00C
200°C /
///
S0°C A g
oo°C — )
/
SOo°C —
|
within
over 1 over 1 10 gracual
minute minute seconds cooling

¥ & Caution

@©. FADIRDCHR S O AR E R 1/2 ~1/3, Wk B 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:

Soldei LA

capacitor

1/21-1/31

JJ

PC board

@, T IR SR 8] 2 B2 i i Sk (O T AR, R4 I TR]RORT BE R Fp 5 HERE IR 8] — 2

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

recommended times as possible.

B Ig)E

Wave solder profile
Temperature
e C 1= preheating 230-2501C
1507 ¢ —
000 ¢ —
150° C —
100° C —
50° C—
within
over 2 minute 3 gradual cooling
seconds

S e AP P ot o]

E oy A ALSS0T0

EE_.'_'\. -( L-\:}L-\:..:- i
1T

to.cod 42
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7 Caution

@. PR A& 78 70 TR

@77 i FIAAR 510 22 AN 100~130°C .

@) JRFL 5 R T REN I AD

(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 IL/2%2 Hand soldering
min 230°C (hold 2073053

Temp/ Peak—temp. max 250°C
Dgree

i)

160

120 IS

Ramp speed below 3°T/S

&R Caution

. R K E AR 1.0mm hE 20W (1R 062k

@ SIS BT E A

(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 TLH/EE: LR Recommended Pb-Free soldering profile
EIVbeE:S

Reflow solder

Temperature

230-270C
300° ¢ —
HEEs :

250° C |— & ; N
200° € |— e ! \\
150° C |— : : .

/—/ : ; L]
100°C— ; : <
50° C {— 4 ;

Over 1 Minute Wiktin

3060 Secends Gradual cooling

A S st R
e e = Y - i~ =
f£E (Fax) i 768 8335028 , 43550210+
.
C

o1 1
Vebsite: b G e
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Wave solder profile
Temperature
T
l 2600 MAX
300 T
o50 ™
200 —
150 —
100 —
50 —
! | |
Ogrer 2 minute 3 dS5ec. 8553

8.4 /iR HERIR Handling
Breakaway PC boards (splitting along perforations)
(D AEAS BN 5, W 20T S F B AR 25 il AR T A SR IR 7T
(2). 734K P AR A6 200 T 2 T A e B, ST DU 4R
(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

(DAL T HIREE P ORAE = e RIE 5~407C; R <70% RH

@77 i B AP HARAFHI N —4F, 7 il FH R0 2071 i -

Q) ImrHRIF S5, P AE = H A AE

@. =N HEHRASE (XTRXSR,YSV) (A BEI (8] 2B W/, B DAE LB Bt I R 78 40 F I — IR . AE
PN AR BRAE 150°C AR HE 1 /NI 2R 2 VR BRI »

(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.

to.cod 44
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