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1. AR5 Types of Capacitor and Dielectric Material
KCOG: MR BRI A S N [ RAAEs, G, hElk COG ™. R mHrERERaE, JLT Ak
W R AN T AR A . & ) TARERE, AR MR m i sk T, dnuB B ds . I PR A AN TH I R P
X COG: The capacitor of this kind dielectric material is considered as Class [ capacitor, including general
capacitor and high frequency COG capacitor. The electrical properties of COG capacitor are the most stable one
and have little change with temperature, voltage and time. They are suited for applications where low-losses and

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

KXTR: BERA BRI A e IR Ay, HA B i £, ARt TR A, R BesE il
JERFE, I TARED, RUEMEESRA RS, WRRE. Ma. 5. SRt

» X7R: 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.
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2. FEEL4H)  Product Frame

7 2Tk
1 ¥ A Joit
2 Py HLA
i 3 Y HL
% 4 L
| 5 Bz
FEIE(TD) ¢ 86-768-6833945 , 683923 fEH (Fax) ' 768 68335928 , 6333021

E-mazil: markst@ chinz- threecircle.com Website: hitp:www.octe ooy




M= (HH) BOrHFRLF

Chaozhou Three—Circle (Group) Co., Ltd.
— IAEE PT] it SRS SIS T SRS (Post Code) * 5156464
ADD ¢ Szn Hnan ndustrial District Feng Tang ChzoZhou GuangDiong Chinz+!
FE o AR HE P % 5  Document No.
SPECIFICATIONFOR APPROVAL DRAAWI108F/0-2015
3. FREAUM TS A 42 MU
General Product Parts Numbering System
(fil) (example)
TCC 0805 X7R 104 K 101 F T
M % L J& =} Chip Size EERALIE KERE & pE
afls Fi% Type=LxW Capacitance Capacitance Thickness
Code of 0603=1.60x0.80mm 104=10x10* Tolerance B:0.60+0.10mm
Ceramic 0805=2.00x1.25mm =100,000pF B=+0.1pF C:0.8040.10mm
. — 1 nd
Capacitor 1206=3.20x1.60mm 410 C=40.25pF D:0.85£0.10mm
Two  significant
1210=3.20%2.50mm o D=+0.5pF E:1.000.10mm
digits followed by
1808=4.50x2.00mm F=+1.0% F:1.25+0.20mm
no. of zero
1812=4.50%3.20mm G=%2.0% H:1.6+0.20mm
2220=5.70%5.00mm J=%£5.0% G:2.0+0.20mm
2225=6.40%5.70 mm K=+10% M:2.540.30mm
M=+20%
v
Z=-20/+80%
e H s
TR Rated A
Dielectrics Voltage {3 %% Packing
COG XTR 101=100Vc B: A%ike
201=200V ¢ B: bulk packaging]
in a bag
251:250VDC
T: 4ty
501=500Vpc
102=1000Vpc T: tape carrier
202:2000VDC packaging
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P2 =V5E  Product Capacitance Range
0603 (1608) -0805 (2012) R~f
0603(1608) 0805(2012)
COGZ4] XTRZ 4] COGZ4 XTRZ 5]

Cp Vpc| 250 | 200 | 100 | 250 | 200 | 100 [cp v,c| 500 | 250 | 200 | 100 | 500 | 250 | 200 | 100
ORS e C C O0R5 B B B B
1RO @ - - IR0 | B B B B
2RO | ¢ A A 20 | B | B | B | B
3R0 e C C 3RO B B B B
4R0 c c c 4rR0 [ B B B B
5RO c c c 5R0 | B B B B
6RO @ - - 6RO | B B B B
7RO | ¢ c c w0 | B | B | B | B
8RO e C C 8RO B B B B
9R0 @ - - 9R0 | B B B B
100 . A A 00 | B | B | B | B
120 e C C 120 B B B B
150 c c . 50 | B | B | B | B
180 . A A 180 | B | B | B | B
200 C . . 200 B B B B
220 c c c 220 | B B B B
270 e C C 270 B B B B
300 C . . 300 B B B B
330 . A A 330 | B | B | B | B
390 e C C 390 B B B B
470 c c . a0 | B | B | B | B
560 e e e 560 B B B B
680 e C C 680 B B B B
820 c c c 820 | B | B | B | B

101 @ c ® c c c | 101 |B/D/F| B B B F F F F

168-6833049 , 683023 Fa 028 » 6333021+
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0603(1608) 0805(2012)
COG &7 XTR &% COG &7 XTRZ& 7|

Cp Vpe| 250 | 200 [ 100 | 250 [ 200 | 100 |cp v,.[ 500 | 250 [ 200 | 100 | 500 | 250 | 200 | 100
121 c c c c c c 121 |B/D/F| B B B F F F F
151 c c c c c c 151 |B/D/F| B B B F F F F
181 c c c c c c 181 |B/D/F| B B B F F F F
201 c c c c c c 201 |B/D/F| B B B F F F F
221 c c c c c c 221 |B/D/E| B B B F F F F
271 c c c c c c 271 (B/D/F| B B B F F F F
331 c c c c c c 331 IB/D/F| B B B D/F | D/F | D/F | D/F
391 c c c c c c 391 [B/D/F| B B B D/F | D/F | D/F | D/F
471 © © c c c c 471 |B/D/F| B B B D/E | D/F | D/F | D/F
561 c c c c 561 [ p/F | B B B D/F | D/F | D/F | D/F
681 c c c c 681 B B B D/F | D/F | D/F | D/F
821 c c c c 821 B B B D/F | D/FE | D/F | D/F
102 c c c 102 B B B D/F | D/F | D/F | D/F
152 c c c | 152 B B B [ p/F| D/F|DF| DF
182 c c c 182 D/F | D/F | D/F | D/F
222 c c c 222 D/F | D/F | D/F | D/F
272 c c c 272 D/F | D/F | D/F | D/F
332 c c c | 332 F | o/F | D/F | D/F
472 c c c | 472 F | o/F | D/F | D/F
562 c c c 562 F | o/F | D/F | D/F
682 c c c 682 F D/F | D/F | D/F
103 c 103 F | o/F | D/F | D/F
153 c | 183 F F | D/F
183 c | 183 F F | D/F
223 223 F F D/F
273 273 F F D/F
333 333 F F D/F
393 393 F D/F
473 473 F D/F
563 563 D/F
683 683 D/F
104 104 D/F

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

XTR: J(£5.0%): K(£10%): M(£20%):

JEEE: B: 0.60+£0.Imm. C: 0.80+0.lmm ; F: 1.25+0.2mm UL EZAEEUES, HARZEE T HER.
Tolerance: COG(0.5pF~4.9pF): C COG(5.0pF~9.9pF): D; COG(=10pF): F(Z1%), G(£2%), J(£5%)

XTR: J(£5.0%): K(£10%): M(£20%);

Thickness: B: 0.60+0.Ilmm. C: 0.80%£0.Imm ; D: 0.85£0.lmm. F: 1.2540.2mm Above capacitance for reference

only, actual cap. Range depends on the standard products.
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1206(3216) 1210(3225)
COGHR 7 XTRZ ) COG %7 XTRZ %

Cp Ve | 2000 [1000] 630 | 500 | 250 [2000 [1000 [ 630 | 500 | 250 |Cp Vpe| 2000|1000 500 | 250 {2000 [ 1000 [ 500 [ 250 {200 | 100
152 F F | F F 223 HI{F|[F]F
182 F F F F 333 H|F|F|F
222 F F F F 473 G|F|F|F
272 F F F F 563 F|F|F
332 F F | F F 683 F|F|F
472 F F F F 104 F|F|F
562 F F F F 154 H|H|H
682 F F | F F 224 G| G|H
103 F F F F 334 €
153 F F F 394 @
183 F F F 474 G
223 F F F 684 H
273 P 105 H

R 25 COG(0.5pF~4.9pF): B/C; COG(5.0pF~9.9pF): D; COG(=10pF): F(= 1%), G(+2%), J(+5%),K(£10%)

X7R: J(£5.0%); K(E10%); M(£20%);

JEE:  D: 0.85+0.Imm. E: 1.00+0.Imm. F: 1.25+0.2mm; H: 1.60+0.2mm; G: 2.00+0.2mm; Pl %4
WS, AR R 2K,

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

X7R: J(£5.0%); K(E£10%); M(E20%);

Thickness: D: 0.85+0.Imm. E: 1.0020.Imm. F: 1.254+0.2mm; H: 1.6020.2mm; G: 2.0020.2mm; Above

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

RBEE(TE]) ¢ 86-768-6833049 , 685923 EH (Fax) :{ 768 6855928 , 6833921+
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1808(4520)-1812 (4532) R~F

1808(4520) 1812(4532)
COG &7 XTR & %1 COG 7% XTR & %1
Cp Vpc| 2000|1000 [ 500 | 250 | 2000 | 1000 | 500 [ 250 | 200 | 100 |Cp Vpe | 3000 | 2000 | 1000 | 500 | 250 | 100 {2000 | 1000 [ 500 | 250 | 200 | 100
101 F F F F 470 E
121 F F F F 560 E
151 F F F F 680 E
181 F F F F 820 E
201 F F F F 101 E F F F F
221 F F F F F F F F F F 121 H F F F F
271 F F F F F F F F F F 151 H F F F F
331 F F F F F F F F F F 181 H F F F F
391 F F F F F F F F F F 201 H F F F F
471 F F F F F F F F F F 221 H F F F F F F F F F F
561 F F F F F F F F F F 271 F F F F F F F F F F
681 F F F F F F F F F F 331 F F F F F F F F F F
821 F F F F F F F F F F 391 F F F F F F F F F F
102 F F F F F F F F F F 471 F F F F F F F F F F
222 F F F F F F F F 561 F F F F F F F F F F
332 F F F F F F F F 681 F F F F F F F F F F
472 F F F F F F F 821 F F F F F/H| F F F F F
562 F F F F F F 102 F F F F F/H F F F F F
103 F F F F F 222 F F F/H F F F F F
153 F F F F F 332 F F F/H F F F F F
223 F F F F 472 F F F/H F F F F F
333 F F F F 562 F F/H| F F F F
473 F F F F 682 F F/H| F F F F
563 F F F 103 F F/H| F F F F
683 F{F[F] 153 FHlF|F[F[|F
104 F|F|[F][| 223 FHlF|F|F[F
224 F F F 333 F F F F
474 P 473 rul|FlF[F
105 F 563 F F F F
225 683 F F F F
475 104 G |F/H|E/H| F
106 224 F/H|F/H| F
334 G G F
474 G|G|[F
684 G/H
105 G
KEAZ:  COG(=10pF): F(£1%), G(£2%), J(£5%).K(£10%); X7R: J(£5.0%); K(£10%); M(£20%);
JEJE: E: 1.00+0.lmm. F: 1.25+02mm. H: 1.60+0.2mm; UL ERENEES%, HARK B T 2R,
Tolerance: COG(=10pF): F(£1%), G(£2%), J(+5%); X7R: J(£5.0%); K(+10%); M(£20%);

Thickness: E: 1.000.1mm. F: 1.252-0.2mm. H: 1.6020.2mm; Above capacitance for reference only, actual cap. Range

depends on the standard products.

10




MM =FF (HRED RO RA
Chaozhou Three—Circle (Group) Co., Ltd.
=IREE B  EREEMTRESINISN  HiRCos Code) ¢ 5136460
FE b b WE P 9 5 Document No.
SPECIFICATIONFOR APPROVAL DRAAW108F/0-2015
2220(5750)- 2225(5764) R ~F
2220(5750) 2225(5764)
XTRZ Y XTRZ %
Cp 2000 1000 500 250 100 |Cp 400 250
101 101
121 121
151 151
181 181
201 201
221 H H H H H 221
271 H H H H H 271
331 H H H H H 331
391 H H H H H 391
471 H H H H H 471
561 H H H H H 561
681 H H H H H 681
821 H H H H H 821
102 F/H H H H H 102 G G
222 F/H H H H H 222 G G
332 | F/H H H H H 332 G &
472 | F/H H H H H 472 G G
562 | F/H H H H H 562 G G
103 | F/H H H H H 103 G G
223 F/H H H H 223 G G
333 F/H H H H 333 G G
473 F/H H H H 473 G G
563 G G G G 563 G G
683 G G G G 683 G G
104 G G G G 104 G G
224 G G G 224 G G
334 @ G G 334 G @
474 F/H/G [F/H/G] 474 G G
684 F/H/G |F/H/G| 684 G G
105 G G 225
155 H 475
225 G 106
475 @
KERZ: XTR: J(£5.0%); K(£10%); M(£20%);
JEJ¥:  F: 1.254£02mm . H: 1.60+£0.20mm. G: 2.00+0.20mm;
AR EANBES T, BRI T 2K
Tolerance: X7R: J(£5.0%); K(£10%); M(F20%);
Thickness: F: 1.2520.2mm . H: 1.60+0.20mm. G: 2.00+0.20mm;
Above capacitance for reference only, actual cap. Range depends on the standard products.
FEE(Tel) : 86-768-6853940 , 683923 fEEL (Fax) - ( 768 ) 6833928 , 6833921+
E-mazil Wehsite: httn-/Swwrw oote cod
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5. 7= R~F Dimensions
L W
Hik: 0603, 0805. 1206, 1210, 1808. 1812, 2220, 2225. e a——cn 1
Chip Size:  0603,0805,1206,1210,1808,1812 ,2220 and 2225 ‘ ‘
S L W e g min T
Type (mm) (mm) (mm) | (mm) (mm)
0603 1.6040.10 0.800.10 | 02~0.5 | 0.5 | 0.80%0.10 — — — — —
0805 | 2.0040.10 12540.10 | 02~0.7 | 0.7 | 0.60%0.10 | 0.85+0.10 | 1.25+0.20 — — —
0805 | 2.00+020"" | 125+020" | 02~0.7 | 0.7 | 0.60%0.10 | 0.85+0.10 | 1.254-0.20 — — —
1206 | 3.20+0.20 1.60+020 | 03~0.8 | 1.6 | 0.8540.10 | 1.0040.10 | 1.25+0.20 | 1.6040.20 — —
1206 | 3.20+0.30"" | 1.6040.30" | 0.3~0.8 1.6 | 0.85+0.10 | 1.00£0.10 | 1.25+0.20 | 1.60+0.30"! — —
1210 | 3.20%0.30 2.540.20 0.3~0.8 | 1.6 | 0.85+0.10 | 1254020 | 1.60£0.20 | 2.00+0.20 | 2.50%0.30 —
1210 | 3204040 | 2540307 | 0.3~0.8 1.6 | 0.85+0.10 | 1254020 | 1.60+0.20 | 2.00+0.20 | 2.50%0.30 —
1808 | 4.50+0.30 2.040.20 03~1.5 | 25 | 125+0.20 | 1.6040.20 — — — —
1808 | 4504040 | 2.0+025" | 03~1.5 | 25 | 1254020 | 1.60+0.20 — — — —
1812 | 4.50+0.30 3.240.30 03~1.5 | 25 |0.85+0.10 | 1.0040.10 | 1.25+0.20 | 1.60+0.20 | 2.00+0.20 | 2.5040.30
1812°" | 4504040 | 324040 | 03~1.5 | 25 |0.85+0.10 | 1.0040.10 | 1.25+£0.20 | 1.60%£0.20 | 2.00+0.20 | 2.50%0.30
2220 | 5.70+0.40 5.0£0.40 03~1.1 | 3.5 | 1.00£0.10 | 1.254+0.20 | 1.60£0.20 | 2.00+0.20 | 2.50%0.30
2225 | 5.70+0.40 6.40.40 03~1.1 | 3.5 | 1.00+0.10 | 2.004+0.20 | 2.500.30 — —
*1 AR RZMIAE B S HRIRA 1uF DA BRI =5 R .
FHYE(Tel) : 86-763-685304%, 683923 HFH (Fax) - 768 6833928 , 6833921
E-mail: markst@ chinz- threecircle.com Vebsite: hitp:/ www. cote.oo 12
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BORZ SRR S
6.1 4P Appearance

Specification and Test Condition

No defects or abnormalities

KM Dielectrics FARESK Specification WA 441 Testing Condition
COG/XTR Tt g BRI Wivke

Visual inspection.

6.2 R~ Dimensions

Within the specified dimensions

KA Dielectrics HiRELK Specification A 444+ Testing Condition
COG/XTR FEZER VB A TR

Using calipers on micrometer

6.3 A& Capacitance

27 Dielectrics FEAREK Specification MR 4414 Testing Condition

TESOR AR A 2T N
1.0+£0.2Vrms, IMHz+10%

Within the specified tolerance

COG (C>1000 pF, 1.0£0.2Vrms, 1KHz+10%, )
A:£0.05pF;B:£0.1pF;C:+0.25pF;
D:+0.5pF;J: £5%
TEER A A 226 H N 1.0+0.2Vrms, 1KHz+10%

X7R Within the specified tolerance (Cp>10uF,0.5+0.1Vrms,120+24Hz)
J: £5%; K:+10%; M:+20%

FevE: MR : 25°C+3°C, MR : <70%RH.

6.4 T¥E Dissipation Factor

25 Dielectrics i RELK Specification MR 41+ Testing Condition
1.0£0.2Vrms, IMHz£10% ,25°C
CcOG Cp<30pF, Q=400+20Cp; (Cp>1000pF,1.0+0.2Vrms, 1 KH
Cp>30pF, Q>1000 z+£10%)
1.0£0.2Vrms, 1KHz+10%,
> +i
X7R Up=100V, DF<3.5% (Cp 1102“5 ig.ng.)wms,
v MR 25°C+3°C, MR <70%RH.
BEYE(Tel) © 86 FEE (Fzx) 1 768 ) 6853928 , 6333921+
E-mail: market® china- Vebsite: hitp: cote. oo
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6.5 452 HFH Insulation Resistance
27 Dielectrics FARZEK Specification MR 4414 Testing Condition
Ur<s400V U w=Ug
Ur>50V, KT 4GQ 3¢ 100s CKFHAE | Ug>400V U w=400V;
Sk 1Al - N
cooxor | MR 7S 1:6025 5
Ug > 50V, More than 4 GQ or 100s , | #n/&¥:25°C
whichever is smaller. Charge Time:60+5sec
Temperture:25C
s WARIEEE: 25C+3°C, MR : <70%RH.
6.6 i H,JE Dielectric Strength
2K Dielectrics i€ FiUH Y | Rated voltage range | i FELR P BB U5 7 Measuring Method
T INAE LR 200%,5 F5, 5 K HLIRAS
7135
100V <Ur <500V Al 50mA
Force 200%Rated voltage for Ssecond.
Max..current should not exceed 50 mA.
JMATE R 150%,5 72,5 KB A
At
500V <Ug < 1000V A1 50mA
Force 150% Rated voltage for Ssecond.
COG/X7R Max..current should not exceed 50 mA.
T INATE U 150%,5 F5, 5 KA
7135
1000V < Ur <2000V A 50mA
Force 150%Rated voltage for Ssecond.
Max..current should not exceed 50 mA.
TN HLUR ) 120%,5 F0, 35 K LA
At
Ur=2000V A1 30mA
Force 120%Rated voltage for Ssecond.
Max..current should not exceed 30 mA.

TEQ Y AQSSOND EOS SO0
f£H (Fax) i 7680 6353028, 6355021+
Vebsite: http:www oot oo
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6.7 BN EIEE R Temperature Coefficient of Capacitance

257 Dielectrics

Hi AR ZER Specification

W3 2% 1 Testing Condition

B AEE30ppm/ C LL N
K AEE0.2% 5%+0.05p F LA
M

COG . o
Temperature coefficient within
+30ppm/C;

Cp drift within £0.2% or +0.05pF
e — 1 N +159 [)
TR wOE O AE £15% W

Capacitance change within +15%

$2 28 i FEE Py D0k P o

Measure capacitance under follow table list

temperature:
IR
STEP COG, X7R
1 25 +2
2 -5543
3 25 +£2
4 12543
5 25 +£2
1) COG

BRIEBREEITE N PR 3 MRS
fERFBRUATESS 1. 3 A1 5 A5 BRI 515 38 (1) 1 22 1) B
KAE e/ ME 2

T R TS 3 PR E AR E NS
The capacitance drift is calculated by dividing the
differences between the maximum and minimum
measured values in the step 1,3 and 5.

The temperature coefficient is determined using the
Capacitance measured in step 3 as a reference.

2) X7R

X7R
5 25 CINMBAR EAHLILE, AR SRR
FEl P9 AR A AE ORIV R 2 Y
The ranges of capacitance change compared within
the above 25°C value over the temperature ranges

shall be within the specified ranges.

TEQ Y AQSSOND EOS SO0
f£H (Fax) i 7680 6353028, 6355021+
Vebsite: http:www oot oo
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6.8 M3 77 Adhesion
2K Dielectrics Hi R E K Specification WA 441 Testing Condition

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

the duration of application shall be 10+1sec.

S AR TCAA S, e AN KRB
%

No removal of the terminations or
other defect shall occur.

hooked jig \

COG/X7R

Q board

Chip

" cross—section

6.9 A #2 Solderability of Termination

27 Dielectrics FEARER Specification MR 4414 Testing Condition
By 245+5°C

B[] 2+1 7

PR sy FELAR 56 AR AR B I

i PO ARAE B T ARAN N 95%, BTALEK

FHRE AR N T 5% .
A ET | ’ . Solder temperature: 245+5°C
COG/XTR 95% min. coverage of both terminal | pjyning time: 2+1 seconds.
electrodes and less than 5% have pin | Completely soak both terminal electrodes
holes or rough spots. in solder
6.10 i Resistance to leaching
A Dielectrics HARESK Specification WA 2514 Testing Condition
Tit#: 120°C~150°C/60
Ui AR AE B AR AN T 95%, BHALER | Bl . 270+5°C
FRETRUN T 5%, 4P T FF 2L BN 10+1 7
COG/XTR 95% min. coverage of both terminal Wg‘ﬂlﬂﬁﬁﬁ%*}}ﬁé&]\%%bﬁ
electrodes and less than 5% have pin | Solder temperature: 270+5°C
preheated: 120°C~150°C/60sec
holes or rough spots. R
. Dipping time: 10+1 seconds.
No remarkable visual damage. Completely soak both terminal electrodes
in solder
FHTE(Tel) - 86 £ (Fax) :( 763) 6855928, 68355021+
E-mzil: market china- Website: hitp: cote oo
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6.11 Y HHK 45 & /¥ Bending
2K Dielectrics HiREK Specification WA 441 Testing Condition
IR NGRS R 7 S N O 74 <<V

%ﬂm&ﬁ’f% ﬁmu\ 1.0mm/s E"]ﬁ%ﬁﬁbﬂﬂ—iﬁ’ ;%_\‘HEE Imm.
S Solder the capacitor on testing substrate and put
BB TEET+5% 58 0.5 | it on testing stand. The middle part of substrate
PE shall successively be pressurized by pressuring
COG rod at a rated of about 1.0mm/sec. Until the
deflection become means of the 1.0mm.

No remarkable visual damage

Cp change <+5% or < 0.5 pF o
20 50 pressurizing
ﬁ speeding: 1. Omm/sec.
‘ pressurize
R230

\
H FLEXURE:<1
%ﬂﬂ%ﬁ’f%, capacitance meter
| 45
T
KRN TEFET+10%
X7R
No remarkable visual damage
Cp change <£10%
EHiE(Tel) & 86-768-6833040, 683023 R (Fax) s 768) 68330928, 6833021+
E-mail: market@ china-threscircle.com VWebsite: hitp:/www.cote.cor
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6.12 Tif¥53#%# Resistance to Soldering Heat

M Dielectrics HiREK Specification WA S Testing Condition
FREIR S 270+5°C
. Fi#: 120~150°C 60 F5
HA 5 a] WA
fimjﬁﬁmﬂﬁ ‘ B 1041 B
AR AEL2.5%E0 +0.25pF (HUEL e ‘
JefiD) LY EEW R A 2442 (COG) 1Y 48+4(X7R) /)
DF i 487 BTA 1 Bk HTELR AR
TR i A7 M (B P B R bR P
CoG No remarkable visual damage 2 A B FE 2 T S
Cp change within +2.5% or +0.25pF, i HEe ‘
whichever is larger. 75 140~150°CHEAT 1 /NI PR R A 385 75 5300 T
DF meets initial standard value. B 4844 /N
IR ts initial standard value. NN
meets initial standard value e
Soldering temperature: 270+5°C
Preheating: 120~150°C  60sec.
Dipping time: 10£1 seconds.
Measurement to be made after being kept at
room temperature for 24+2 (COG) or
48+4(X7R) hours.
JCRH AT WL Recov ery for the following period under the
TSN LT.5% A P standard condition after test.
DF ¥ 2 7= S PIR{E I E R *Initial measurement for high dielectric constant
S T 7 O hd A 3 T <R
IR 52 7 AR L 82K pe
XTR ) Perform a heat treatment at 140~150°C for lhr
I(\:I; zi?r?;l;ititeh\;si?l S%jmage and let sit for 48+4hrs at room temperature.
. 0
DF meets initial standard value. Perform the initial measurement.
IR meets initial standard value.
REE(TEl) - 86 TEH (Fax) - 768 ) 68530928 ; 6833921+
E-mzil: market china- Website: hitp: cote oo
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6.13 ¥R ERIENEI Temperature Cycle

KA Dielectrics HARELK Specification M4 A+ Testing Condition

% N HDERAT 5 IKAEh
To perform 5 cycles of the stated

Jo A & nT WA A environment
1k JEl ,
SR LAY - " g | & R I} i)
ARAAAER2.5% M £0.25pF GRECKRA Ll Step Temperature Time
W 1 TURAMRE  30min
COG +0/-3C

Min. operating
Temp.+0/-3°C
2 25C 2~3 min
3 EBREEHIREZ 30 min
+3/-0C
Max. operating
Temp.+3/-0°C
4 25°C 2~3 min

No remarkable visual damage
Cp change within +2.5% or +0.25pF, whichever
is larger.

£ = N E 242 (COG) =X
48+4(XTR) /NI LLE I

* e A1 HL R A A (R A {0
7 140~150°CHEAT 1 /NI AL 3
e B T JEAEZE U N ICE 48+4 /N

R AAEET 5% LAY W E LR E

Measurement to be made after being
kept at room temperature for 24+2hrs
(COG) or 48+4hrs (X7R) at room
temperature, then measure.

*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.

X7R No remarkable visual damage
Cp change within +7.5%

Perform the initial measurement.

TEQ Y AQSSOND EOS SO0
f£H (Fax) i 7680 6353028, 6355021+
Vebsite: http:www oot oo
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6.14 T2 #H Moisture Resistance ,steady state

M Dielectrics Hi R EK Specification WA 251 Testing Condition
I 522 40+2°C
MR 90~95% RH
APITCW] AT A5 DA 8] 500 +12hrs
KEAAAEE5%E £0.5pF (UKD LA
Cp<10pF, Q>200+10Cp; 2z 8 >
24+2 (COG) H
10<Cp<30pF, Q>275+2.5Cp =T ﬁ\ : E( ) &
Cp=30pF, Q=350 48+4(XTR) /NI LA S
IR: KT 1000MQ 5 50Q-F(HA /M)
COG cabl l RPN GRS R L IR
No remarkable visual damage 180 R4 i B
Cp change within £5% or +0.5pF, whichever is & 11(2‘ ISO‘CJ&{T b ANHORAL R
1arger. EEQYEELTE&% 48+4 /J\ ETI
Cp<10pF, Q=200+10Cp; )
10<Cp<30pF, Q>275+2.5Cp
Cp=30pF, Q=350 ‘ ‘ Test temperature: 40+2°C
R*C>1000MQ or 50Q°F, whichever is smaller | Humidity: 90~95% RH
Testing time: 500 +12hrs
Measurement to be made after being
kept at room temperature for 24+2hrs
(COG) or 48+4hrs (X7R)
*Initial measurement for  high
dielectric constant type
Perform a heat treatment at 140~150
‘C for lhr and let sit for 48+4hrs at
AMLIC W e mT WA % room temperature.
BRAMAEE2.5 %LU‘ M Perform the initial measurement.
DF HHTIRAE I 2 f5 LR
IR: KT 1000MQ 5 50Q-F(HU/ME)
X7R
Cp change within £12.5%
DF:Not more than 2 times of initial value
R*C>1000MQ or 50Q-F, whichever is smaller
G (TeD) - TEH (Fax) - 768 ) 68530928 ; 6833921+
E-mzil: market .'; china- Website: hitp:www cote oo
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6.15 Tit¥@ 514 Damp heat with load

257 Dielectrics

HARER Specification

MR 4414 Testing Condition

COG

AP TCW] AT A5

AT 5%K0.75pF  CHUBERAED LA
M

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

Cp=>30pF, Q>200

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

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
1% : 90~95% RH

H R A0 HL
P ]: 500 £12hrs

%= N RE 242 (COG) 8
48+£4(XTR) /I LA I 5

*LE 402 CHLEE T, B HL 2S48 N e
B UiHL s Thrs.

EPi e, W AR SN R
48+4hrs

W FEATT4h FEL A

X7R

AN BH 2 mT WL

BAEAAE+12.5% AN

DF NAIEGa1E IR 2 5 LA T

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

No remarkable visual damage

Cp change<+12.5%

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

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

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

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

*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.

Ft s AZIA] SEMEEG GE T

¥
:‘ﬁm
=
rﬁ‘.g
H
H
H
ot

iy

]
HH o

1EEL(Fax)

vr e
Vrebsite:

8 ] P et s & 4] o Sy
( '1--)'1-- 7R ik 07 +
= i WaldldFLa r Valdlrol

hittp:/www oot oo
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6.16 i APk Life Test
257 Dielectrics Hi R ZEK Specification W3R 251 Testing Condition
DARIESE:  ERRISHEEZL3C
SN T A 0 o N
B AL AEL3% 040, 3pF CIUEEKAED UR<100V' 1.5 il ks
e 100V<SUR<500V 1.5 {34 HL &
BT 30pF LU, Q=350 500V<SUR<<1000V 1.2 {540 5E HiJts
FIEAE 10 pF UL L FL/NT 30 PF, 1000V<UR 1 f5#UE )k
Q>275+(2.5* Cp) TS TH]: 1000 /)N
H/NT 10pF,Q>200+10*Cp i . .
IR: KF 1000MQ 58, 50Q-F(HLU# /M) RIS 24£2 (COG) 1k 48+4(X7R) /)
COG No remarkable visual damage I B
Cp change<£3% or +0.3pF, whichever is e e i S
larger. * A P R AR I G (E I
Q>350 (Cp=>30 PF) 15 LRI BE+37C , K 480 2 5 80E
Q>275+(2.5* Cp) (10 pF<Cp<30 PF) Y
Q>200+10*Cp (Cp<10 PF) ZpE, KRR SR N SCE 48+4hrs
R*C>1000MQ or S0QF, whichever is | WM A H
smaller
Test temperature:
Max. Operating Temp. £3°C
Voltage:

UR<T100V  150% of the rated voltage
100V<UR<<500V 150% of the rated voltage
500V<XUR<<1000V 120% of the rated voltage
1000V<SUR 100% of the rated voltage

ST B T L4 4G Testing time: 1000 hrs
AR AR AEE12.5% LAY :
DF Jy WA 11 2 45 0L F Measurement to be made after being kept at
TR AT 1000MQ 5% 50Q-F(UE /M) room temperature for 24+2hrs (COG) or 48+4hrs
TR No remarkable visual damage (XTR)
Cp change<+12.5% .. . . .
DF-Not more than 2 times of initial value *Initial measurement for high dielectric constant
R*C>1000MQ or 50Q-F, whichever is type
smaller Apply 150% of the rated DC voltage for one
hour at the maximum operating temperature +3
C.
Remove and let sit for 48+4hrs at room
temperature.
Perform the initial measurement
HE: i AETET O, AN o S
e R GRS DUT I T30 i, AIE T T

ERYE(Tel) & 86

E-mail: market @ china-
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7. 7= 8% Packing
7.1 $858#2E Bulk Packing
10000 N/488 %% )" #23K . Standard packing 10Kpcs/bag; others are according to customer request.
7.2 4w A /E.2E Tape Packing
FIAS JISF Size (mm) Yy B0 B (/AL pes/reel)
Type KEL e W JEE T 4Cats Paper Tape YKl Plastic Tape
0603 1.6 0.8 0.8 4,000 N/A
<<0.85 4,000 N/A
0805 2.0 1.25 )
=0.85 N/A 2,000 (=% 3000)
<0.85 4,000 N/A
1206 3.2 1.6 )
>0.85 N/A 2,000 (=¥ 3000)
<1.25 N/A 3,000
1210 3.2 2.5
>1.25 N/A 2,000
1808 4.5 2.0 <1.25 N/A 1,000
<125 N/A
1812 4.6 3.2 1,000
>1.25 N/A
<1.25 N/A 1,000
2220 5.7 5.0
>1.25 N/A 700
2225 5.7 6.4 >1.25 N/A 700
7.2.1 453 R~F Dimensions of Packing Paper 5 anai )
c s | E B
I I I =
1OLE- 0G0 | -
-0 - -0
Type A B C D T
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 | 2.0%0.10 1.1max
1206 1.95+0.15 | 3.5+£0.15 | 4.0%£0.10 | 2.0%0.10 1.1max
(HA. unit: 22K mm)
HHE(TeD) - 86 fEEL (Fax) - ( 768 ) 6833928 , 6833921+

E-mail: market @ china-

Website: http:/ www. oot oo
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7.2.2 ¥kl R~ Dimensions of Embossed Packing

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

00 8.0+01"" 204005 #1527
40401 |D-|J"5ig" 200005 | 7c4qg = ————— 17540 1 0.3£01
[l
plald o ool O O D el |
R R A S 712
AR N A R 7 NN .
Bty Bz BA3T
A: 1452020 B: 2254020 (0805) A: 1.95+0.20 B: 3.50%+0.20 (1206) (A unit: 22K mm)
A: 290%£0.20 B: 3.60+020 (12100 A: 2.50%£0.20 B: 4.90+0.20 (1808)
A: 3.60£0.20 B: 4904020 (1812) A: 540%£0.20 B: 6.10+0.20 (2220)
A: 610020 B: 6.80+0.20 (2225)

7.2.3 4Rii4E R ~F Dimensions of Reel

13.01.0 ¢ 5 EFemm)
17.0£1.0 G EE12mm)

-1.5

180+0

‘
607

$21£0.8
|

9.0 %5° @ity remm)

10, e,
13.0 267 e 1 12mm)

7.2.4 Y#7 )53\ Taping Figure

7 Top tape

oooo

CEEEEL

74 Component

s AR

Paper tape or plastic tape

EHiE(Tel) & 86-768-6833040, 683023 fEH (Fax) 1 768 ) 6855028 » 68353021+
E-mail: market@ china-threscircle.com Viehsite: htty octe.oo
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25> Empty section 7 fhZ% A B4 Chip insertion section ¥[34 Empty section

51773 7 Leader

lo o ¢cJo o ¢] o ¢ ——

160min.. 240min.

(PR unit: 222K mm) $HH 5 ) Feeding direction —

7.2.5 Y@ 7% Taping Method

AL L AE AR I Gy U B 280, i B4R TR 7 bz R gw i, AR IR ALAL Tty B4 .
el AT, /B 5 AN RIER 5 [ H A

TEGmAr Iy, D2 T P B 5 e 30 23 e 1 Ao

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

fEIEALI B THR 224 10 NAEE: +0.3 ZKELN.

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

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

SHONCGECNORONG)

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

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

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

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

165-180°

LD Y AQSS0O0 . OSSO0
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72.6 FEARFREE Reel Label

“ ReHS+
TCC1206XTR102K202F T+

THTHTTTTHTTTHTTT

Lot Ng. 002021A215111976102N«
COTCw Qtv. 2000 pes+ %

25N %E The Contents of Label
(1) TCC 1206 X7R 102 K 202 F T
o ® 6 @ 6 6 @

OFFZ 2 83/85 Code of Ceramic Capacitor

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

©® % 5E HiJE rated voltage, D5 & thickness, @113 packing
(2) F=AhitS Lot. No.:002021A215111976102N
(3) %= Qty: 2000pcs

(4) RoHS:GREEN PARTS 44k}

7.2.7.5Mu%% Package

7.2.7.1 A3EFH Carton

7.2.7.1.1 BEEHRF Carton Size
L W H
40cm 36cm 20cm

7.2.7.1.2 #&E: 120Kpcs /44 The Quantity: 120Kpcs /one carton
1 WA%E45=20,000PCS 1 INNER BOX=20,000PCS

1 BL2E4H =20,000PCS x6 .25 £=120,000PCS 1 CARTON=20,000PCS x 6BOX=120,000PCS

RoHS FriA(H & - 2k 5K ) according to customer request

LD Y AQSS0O0 . OSSO0
fEH (Fax) 1 768 ) 6855028 » 68353021+
e
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7.2.7.2 AELEE Inner Box

7.2.72.1 BEEH R} Size

L W H
18.5cm 6.5cm 19cm

7.2.7.2.2 ¥&E: 20Kpes /f

1 #=2000PCS 1 REEL=2,000PCS

1 fuE4=2,000PCS x 10 #% =20,000PCS 1 INNER BOX=2,000PCS x10 REEL =20,000PCS

e s menn smmman ememn
685023 fEH (Fax) 1 768 ) 6855028 » 68353021+

EHE(Tel) : 86-768-6833049, 6
ecircle.com Website: hitp:/www octe.cod
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8.MLCC 1§ FHy# = Z I Precautions on the use of MLCC
8.1 ELEEAR 1T PCB Design
8.1.1 HLEEHR B R ¥ 7t Design of Land-patterns
N IR RS L T R S, nTRARS ke R g R 2 .
[ 25 H T AN IERRI %
The following diagrams and tables show some examples recommended patterns to prevent excessive solder amounts (larger fillets which above the

component end terminations)

Examples of improper pattern designs are also shown.

LR B v B SR
Recommended land dimensions for a typical chip capacitor land patterns for PCBs
PSR FEIAEAZ B A RS (AL mm):

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

A% SIZE 0603 0805 1206 1210
L 1.6 2.0 3.2 3.2
RA)
W 0.8 1.25 1.6 1.6
A 0.8~1.0 1.0~1.4 1.8~2.5 1.8~2.5

0.5~0.8 0.8~1.5 0.8~1.7 0.8~1.7

C 0.6~0.8 0.9~1.2 1.2~1.6 1.8~2.5

7

( . Chip capacitor

{7]

il y
L
PRSI R B RS (BRAL: mm) L
Recommended land dimensions for reflow-soldering (unit: mm)
#A% SIZE 0402 0603 0805 1206 1210 1808 1812 2220 2225
L 1.0 1.6 2.00 3.2 32 4.5 4.5 5.7 5.7
A
W 0.5 0.8 1.25 1.6 2.5 2.0 32 5.0 6.4
A 0.35~0.45 | 0.6~0.8 | 0.8~1.2 | 1.8~2.5 1.8~2.5 2.5~34 | 25~34 | 40~46 | 4.0~4.6
B 0.40~0.50 | 0.6~0.8 | 0.8~1.2 | 1.0~1.5 1.0~1.5 1.8~2.0 1.8~2.0 | 2.0~2.2 2.0~2.2
C 0.45~0.55 | 0.6~0.8 | 0.9~1.6 | 1.2~2.0 1.6~3.2 1.4~1.8 2.3~3.5 3.5~4.8 5.0~6.2

PR B2 W P ARSI UMY T B RE T, DRIEAE BT B SR 5 S
Excess solder can affect the ability of chips to withstand mechanical stresses. Therefore, please take proper precautions
when designing land-patterns.

FE R P — SRR R0 S IR R L«

Examples of good and bad solder application

Website: hitp:/www.ccte.ooe 28
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I H Ttem ANHESE 4574 Not recommended 47 454 Recommended
H‘){j{ﬁ'ﬁ:%ﬂ%aléﬂé lead wire of component

solder resist

E':Jfﬁ’ﬁ: E‘J?E‘aéﬁ:ﬁ; soldering iron __ 1 "
Mixed mounting of SMD m M
| (1

and leaded component | 1

IR AR R 4%

Component placement

chasis .
i solder-resist

_solder (for grounding)

close to the chassis

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

components near mounted

components

8.1.2 ER4H Pattern configurations
T A A R IR o ERRGREAL R, R AT BE Y H B ARCLE S I 52 B A LA ) o
The following are examples of good and bad capacitor layout, SMD capacitors should be located to minimize any

possible mechanical stresses from board warp or deflection..

AL 457 Not recommended W7 457 Recommended

HL AR o 2 i
Er— o
Deflection of -3
the board

XTSRS, B SR R BRI ) KN S A S 2 0% RIS T LR BT, 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.

LD Y AQSS0O0 . OSSO0
fEH (Fax) 1 768 ) 6855028 » 68353021+
e
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perforation C D
B
slit

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

PEVRAT 73 PR SRR ARG, 5007 it DRI AT URRSY: g 5548 T R D7 0 R AR K . 04 LB A I - RT3 211
W7 AN P K 20y BUD0. VAR L. DRIE, Wk 2% RE AR ) R R

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

8.2 HahEEEFEHE I Considerations for automatic placement
NEEENLHIEE  Adjustment of mounting machine

@. 77 AE R ERBRWRE T, A2 B K

@. WAE IR A E AL AT R B L S4B B 4t

(. 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.

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

Double-sided e

mounting S I ) '
HW supporting pin

solder peeling i crack

a T 1% s O TEO £0S S A0 T b — % . 0 P et s & 4] o Sy
ol ot I b Lty fus a0t S E oo il AN N ik o +
L LS LI = A8 Vo-loldld s 1 Vol L L4 ahf . i Voldldiiog r VoddlLl

E-mail: markst@ chinz- threecircle.com VWebsite: hitp:/www.cote.ooe 30
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8.3 #EFIEEEZ Recommended soldering profile
83.1 $#i#l: @ FRHMEEMARIGEE TE; @ KR fiEH T RmssE T2
Re: Mflow Soldering is recommended; @flow soldering is suitable for bigger size MLCCs

8.3.2 B IR MZ Recommended Sn&Pb soldering profile
PR Reflow soldering

Temperoature

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

& Caution
@©. FAUROCH B e N AR R LR 1/2 ~1/3, W0 K IR
(D.The ideal condition is to have solder mass (fillet) controlled to 1/2 to 1/30f the thickness of the capacitor, as shown
below:

capacitor

Sol dei Lﬁﬂ

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

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

1/21-1/31

recommended times as possible.

PSR Wave solder profile

Temperature

000 ¢ preheating 230-250C

1507

2007
150°
100°

-~ o o o oo

50°

within
over 1 minute 3 gradual cooling
seconds

LD Y AQSS0O0 . OSSO0
fEH (Fax) 1 768 ) 6855028 » 68353021+
Website: hitp:/waw
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¥R Caution

.1 R LA 78 70 TR

@7 i PRI S 22 AN IE 100~130°C

©OF S IEINTINi AL LR

(D.Make sure the capacitors are preheated sufficiently.

(2).The temperature difference between the capacitor and melted solder should not be greater than 100 to 130°C.

). Cooling after soldering should be gradual as possible.

=F I #2# Hand soldering
min 230°C Chold 207305)

Temp/ Peak-temp. max 250°C
Deree

0

160

120 HI0S

Ramp speed balow 3T /S

#& Caution

@. R KA 1.0mm Bh 20W [k

@ RIS RA L AL o

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

8.3.3 L4 1E#E HiZk Recommended Pb-Free soldering profile
[FlEE:  Reflow solder

Temperature

300° ¢ preheating 230-280° C

250° C —

200° C —

150° €

100° € —

500 C

over 1 minute ;ithin gradual cooling
seconds

FEIE(TD) ¢ 86-768-6833945 , 683923 R (Fax) s 768) 68330928, 6833021+
E-mail: markst chinz- threecircle.com VWebsite: hitp:/www.cote.ooe
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PR Wave solder profile

Temperature

T

- 2607 MAX
soo— TR

250 —
200 —
150 —
100 —
50 —

I )
Orer 2 minute 37 dSec. B £5is#

8.4 /MR FLEEIR Handling

Breakaway PC boards (splitting along perforations)

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

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

(1).When splitting the PC board after mounting capacitors and other components, care is required so as not to give any
stresses of deflection or twisting to the board.

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

8.5 fR7F Storage
(DAE AR RAT ™ dh: W 5~40C5 MBJE <70% RH
@7 AR Z HARAF IO — 4, 77 SR S 20970 T 4ty o
)G RIT i 7 b AR = H AT
)./ ECRA S (XTRXSR,YSV) (ARG N () 2 sk, B DALE BB Ve vk I N 78 20 % FE X — I 5. A4l
Pl (R HL AR R AE 150 C R 1 /NI JS BEAE 2 Wk B BT
(1). Keep the storage environment conditions as following: Temperature: 5~40°C; Humidity: <70% RH

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

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

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

TET Y ATSS0OQ . ATSS00E
R (Fax) s 768) 68330928, 6833021+
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8.6 MLCC F= i LR R R Em

8.6.1 TAFEETH

A W BE P TR B L B BUEWSE 7w e JIAh, IETEFE REHLAS A IR S A LA R R IR AR A

LB AUE AR N2 AR I ) RN AE iy T BRE AR R B A A s s, A S R4 G A BAR T
P UL R SR ) 0 K sl Tt ) i)

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

(1) 7RSS BT s i PR BV T, AR A E T B R i i A AR e

(2) JITiR O LR, RS B BE A BUE I LA, BT A AR A i F A it P R A AR A o DRI AE I [
S8 FRY [P % 5 S A5 e P 2 F Y BB/ B B AN, B T DA 2, 0 A5 R LI P R DA A e PR )
BRI SR IR LA
8.6.1 HUEHIETTH

(1) Xof P AR I £ P s, 35 428 T A% 15 R (R BE H S LA o (B T AEA00E F S 1R 70% BL A AT

D SR LA R P NI AZ UL L s e KA P R 0 37 DR P U8 PR I 22 N (Zero-to-peak LIRS FEAIUE HEL BL T

M TAZ s bkt s I, U HLR 2 F (Peak-to-peak HL ) WA T4 HLJE

U AT S H e AR 15 BB g (RN H M s T P 888 T ™ A 1 Bl B A R 4 G B S50 P R
T3, MR I e s LR B EE AN TR] R AN R I [ AN [ o

(2) BIMEAEARE FoH LA ST AH A0 SR vend ikt w55 g OSSP s R AT, A7 W] e S BUB A 2 AT AEPE T R

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

FHYE(Tel) : 86-763-685304%, 683923 FH (Fax) - 768 6833028, 6833921«
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