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1. HAR KRN TSI Typesof Capacitor and Dielectric Material

KCOG: BLRA MBI A A 1 RHAS, WIH L COG 7 i M HQ COG 7. BLE fh P fE
R, JLPABEIEEE . WA ) AR A @ TR0FE, FRE MR A i, gt |
W AR AT I LR

X COG: The capacitor of this kind dielectric material is considered as Class | capacitor, including
general capacitor and high frequency COG capacitor. The electrical properties of COG capacitor are the
most stable one and have little change with temperature, voltage and time. They are suited for applications

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

KXTR. X5R: BERA TR A S 0 2R A s, BRI S, AEL [ RRASm, A
ABARE R, G ARG, RUETEERA SRy, WEE. Mo, 55, S
B

% 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.

XKYS5V: R TR A & TR RS, T A A S s Bum KA g, (IR ERGE
PR ZE, RRLEE . HUEAFSCPHRBUR, @ TR, AR A K ER .

X Y5V: The capacitor made of this kind of material is the highest dielectric constant of all ceramic capacitors.
They are used over a moderate temperature range in application where high capacitance is required because of
its unstable temperature coefficient, but where moderate losses and capacitance changes can be tolerated. Its

capacitance and dissipation factors are sensible to measuring conditions, such as temperature and voltage, etc
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2. HME M

General Product Parts Numbering System

(#) (example)
TCC 805 105 M 500 D T
ve it e o BERIE
Py % L 2% J& <} Chip Size A -
e Capacitance Capacitance =Ry
sy UK Type=LxW ® P
105=10x10° Tolerance Thickness
Code of 0402=1.00x0.50mm
; =1000,000 A=740.05pF A:0.5£0.05mm
Ceramic |1 0603=1.60x0.80mm o P
Capacitor 5 &7 10 B=+0.1pF B:0.60£0.10mm
0805=2.00x1.25mm Two significant
C=10.25pF C:0.80+£0.10mm
1206=3.20x1.60mm digits followed
D==+0.5pF D:0.85+0.10mm
1210=3.20%2.50mm by no. of zero
F=1+1.0% E:1.00£0.10mm
1808=4.50x2.00mm
G==%2.0% F:1.25+0.20mm
1812=4.50%3.20mm
J=15.0% H:1.6£0.20mm
2220=5.70x5.00mm
K=%10% G:2.0£0.20mm
2225=6.40%5.70 mm
M=%20% M:2.5+0.30mm
U Z=-20/+80%
Dielectrics
U {3 %% Packing
COG, X7R, WUEHLE -
B: $8de
X5R, Y5V Rated B: bulk packaging
Voltage in a bag
6R3=6.3Vpc T Gt
lOOZIOVDC
T: tape carrier
160:16VDC
250=25Vp nackaoing
SOOZSOVDC
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3. WHE A =I5 General Product Capacitance Range

%1 Table 1

M COG(General COG)

0402 0603 0805 1206

25 16 50 25 | 16
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332
472
562
103
1210 1808 1812 2220 2225
Cp Vg 50 25

152
182

222
272
332
472

A2 COG(0.2pF~4.9pF): B/C; COG(5.0pF~9.9pF): D;

COG(=10pF): F(£1%), G(£2%), J(+5%),K(£10%)

JEEE:  A: 0.50+0.05mm  B: 0.60+0.10mm C: 0.80+0.10mm D: 0.85+0.10mm E: 1.00+0.10mm
F: 125+020mm  H: 1.60£0.20mm  G: 2.00£0.20mm  M: 2.50£0.30mm

PLER RS, RS RITAT20K,

Tolerance: COG(0.2pF~4.9pF): C COG(5.0pF~9.9pF): D

COG(=10pF): F(£+1%), G(+2%), J(£5%)

Thickness: A: 0.50+0.10mm B: 0.60+0.10mm C: 0.80+0.10mm D: 0.85+0.10mm E: 1.00%0.10mm

F: 125+020mm H: 1.60£0.20mm  G: 2.00£0.20mm  M: 2.50£0.30mm

Above capacitance for reference only, actual cap. Range depends on the standard products.
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Z 2 Table?2

X7R/XSR

0402

0603

0805 1206

Cp

221
331
471
561
681
821
102
222
332
472
562
682
103
153

183

223

273

333

393

473

563

683

104

154

184

224

274

334

474

684

105

225

475

106

226

476

50

25

16

10

6.3

50

25

16

10

6.3

50

25 | 16 | 10 | 63 | 50 | 25 | 16 | 10

6.3
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XTR/XSR
1210 1812 2220
o | 5025 16]10]63]s50]25]16]10]63]50]25]16]10]63 | ] ]
474 | F
105 | H
25 | 6 M G
475 G G G G G G M G
106 M M M M G G M G
226 M M M G
476 MM
107 M

N

REAZE: XTR/XS5R: J(£5.0%); K(E£10%): M(£20%)
JEEE: A: 050+£0.05mm  B: 0.60+0.10mm  C: 080+0.10mm  D: 085+0.10mm  E: 1.00+0.10mm
F: 125+020mm  H: 1.602020mm  G: 2.00£0.20mm  M: 2.50£0.30mm
Pl ERENIES %, BRI T 2K
1210 BL A 7 il J3 PEAR IR 25 7 R AT T
Tolerance: X7R/X5R: J(£5.0%),K(%=10%),M(£=20%)
Thickness: A: 050+0.05mm  B: 0.60+0.10mm  C: 0.80+0.10mm  D: 085+0.10mm E: 1.00£0.10mm
F: 125+020mm  H: 1.602020mm  G: 2.00£0.20mm  M: 2.50£0.30mm

Above capacitance for reference only, actual cap. range depends on the standard products.
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% 3 Table3
Y5V
0402 0603 0805 1206
50 | 25 16 10 | 6.3

1210 1808 1812 2220 2225

CpVpe| 50 | 25 | 16 | 10 | 63 | 50 [ 25 [ 16 | 10 | 50 | 25 | 16 | 10 | 50 | 25 | 16 | 50 | 25
225

475
106
| 226
| 476
107

KEARZ: Y5V M(£20%); Z(-20,+80%)
JERE: A: 050£005mm  B: 0.60£0.10mm  C: 0.8020.10mm  D: 085+0.10mm  E: 1.00+0.10mm
F: 125£020mm  H: 1.60:020mm  G: 2.00£0.20mm  M: 2.50+0.30mm
DL B A ES %, BRI T 2K
Tolerance: Y5V: (£20%),Z(-20,+80%)
Thickness A: 0.50£0.05mm  B: 0.60£0.10mm  C: 080£0.10mm  D: 085+0.10mm  E: 1.00+0.10mm
F: 1254020mm  H: 1.60:020mm  G: 2.00£0.20mm  M: 2.50+0.30mm

Above capacitance for reference only, actual cap. range depends on the standard products.
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4. PR a4
High Voltage Product Parts Numbering System

K

!

[9)]
[E—
|~

!

I—

(f5) (example)
TCC 1206 X7R 103
Vi %5 o, 2% JR =} Chip Size HL 2
B g K Type=LxW Capacitance
Code of 0603=1.60%0.80 mm 103=10x10°
Ceramic 0805=2.00x1.25 mm =10,000
Capacitor | 1206=3.20x1.60 mm 3 %R 10°
1210=3.20x2.50 mm Two significant
digits followed
1808=4.50%2.00 mm
by no. of zero
1812=4.50%3.20 mm
2220=5.70x5.00 mm
2225=6.40x5.70 mm v

R
Dielectrics

X7R

P a=!

EoS
Capacitance
Tolerance
J=%5.0%
K=%10%

M=120%

J5
Thickness
B:0.60=0.10mm
C:0.80%=0.10mm
D:0.85£0.10mm
E:1.00£0.10mm
F:1.25+0.20mm
H:1.60£0.20mm
G:2.00£0.20mm
M:2.50%0.30mm

WUE L
Rated
Voltage
101=100Vp¢
201=200Vpc
251=250Vpc
501=500Vp¢

{1 %% Packing

B: {8k

B: bulk packaging|
in a bag

T: %l

T: tape carrier

packaging

102=1 OOOVDC
202:2000VDC

10
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5. FREmARTE

High Voltage Product Capacitance Range

T = . COG(High Voltage COG)

Cp

Voo | 250
0R2

0603 0805 1206
200 100 500 250 200 100 2000 1000 630 500 250

11
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681
821

102
122

152
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1210

1808

1812

Cp

101
121

151
181

201
221

271

331

391

471

561

681

821

221

271

331

391

471

561

681

821

102

222

332

472

562

2000

1000

500

250

2000

1000

500

2220

2225

250

2000

1000

500

250

12
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331
391

471
561

681
821

102

222

332

472

562
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1 & 'k X7R(High Voltage X7R)

0603

0805

1206

101
151
181
221
271
331
391
471
561
681
102
122
152
182
222
272
332
392
472
562
682

103

153

183

223

273

333

393

473

563

683

104

250 200

100

500

250

200

100

2000 1000 630 500

250

13
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1210 1808

C Vpe | 2000 1000 500 250 200 100 2000 1000 500 250 200 100
221
331
471
561
681
821
102
222

332

472

562

103

153

223

333

473

563

683

104

224

474

105

1812 2220 2225

C Vpe | 2000 1000 500 250 200 100 2000 1000 500 250 1000 500
221
331
471
561
681
821
102
222
332
472

562

103

223

333

473

563

683

104

224

334

474

105

14
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2225
Cp Vpe | 250 | 100
221~105 G
221~335 G

PLERRANES %, BRI TR, 1210 DUERUS ™ B REAK I 2% 7 kAT R

6. FM COG F=fA 54
HQ COG Product Parts Numbering System

f

(f5) (example)
TCC 0603 COG 100
Wi 5 HE 2 A R ~J Chip Size FLAE
15 B Type=LxW Capacitance
Code of 0402=1.00%0.50 mm 100=10x10"
Ceramic 0603=1.60x0.80 mm =10
i 0 7 10°
Capacitor 0805=2.00%1.25 mm R
Two significant
digits followed
by no. of zero
\ 4
IR
Dielectrics
COG

=

BERIE
Capacitance

Tolerance
A=%+0.05 pF
B=40.1 pF
C=%0.25pF
D=+0.5pF
F=1+1.0%
G=%2.0%

J=15.0%

Y
Thickness
A:0.5+0.05mm
B:0.60+0.10mm
C:0.80+0.10mm
D:0.85£0.10mm

\4

WUE H s
Rated Voltage
6R3=6.3Vpc
100=10Vpc
160=16Vpc
250=25Vpc

SOOZSOVDC

{1, %% Packing
B: £$de
B:bulk packaging
in a bag
T: iy
T: tape carrier
packaging

5 COG Mitk, @4 COG R H#H & Q MHLAMAK ESR, & T 4140 RF s & B R Hi-Q. 1 ESR. =

AU W IS PR e P B
Comparing with general COG capacitor, HQ COG capacitor take on higher Q-value and lower ESR, are

ideally suited for RF and microwave application requiring high Q, low ESR, and high resonant frequency.

15
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7. = COG A &JuH HQ COG Product Capacitance Range

*1

Table 1

=4 COG(HO COG)

0402

0603 0805

O0R2
ORS5
1RO
2R0
3RO
4R0
5RO
6RO
7RO
8RO
9R0
100
120
150
180
200
220
270
300
330
390
470
560
680
820
101

50

25

16 50

{f A% AE IMHz~1GHz 2 [f];

25 | 16 25

16

Frequency is between 1IMHz and 1GHz

16
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8. F=ih K~ Dimensions

FiHg: 0402, 0603, 0805. 1206, 1210. 1808 S —— .
1812, 2220. 2225, i
Chip Size: 0402,0603,0805,1206,1210,1808,1812, — — -
2220 and 2225
JIRS L w e g min T
Type (mm) (mm) (mm) (mm) (mm)
0402 1.00£0.05 | 0.50£0.05 | 0.15~0.3 0.4 0.50£0.05 — — I I
0603 1.60£0.10 | 0.80+0.10 | 0.2~0.5 0.5 0.80£0.10 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 | 1.00£0.10 | 1.25£0.20 E—
1206 3.20£0.20 | 1.60+0.20 | 0.3~0.8 1.6 0.60£0.10 | 0.85%£0.10 | 1.00+0.10 | 1.25£0.20 | 1.60£0.20
1210 3.20£0.30 2.5+£0.20 0.3~0.8 1.6 1.00£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 1.60£0.20 | 2.00£0.20 | 2.50%0.30 E— —
1812 4.50%£0.30 3.240.30 0.3~1.5 2.5 1.25£0.20 | 1.60£0.20 | 2.00+=0.20 | 2.50%0.30 E—
2220 5.70£0.40 5.0+0.40 0.3~1.1 35 2.00£0.20 | 2.50%0.30 E— E— —
2225 5.70£0.40 6.41+0.40 0.3~1.1 35 2.00£0.20 | 2.50%0.30

17
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9. FEARERAMIKSLE  Specification and Test Condition
9.1 4 Appearance

K Dielectrics

HARZEK Specification

I3 254 Testing Condition

COG/XTR/XS5R/YS5V

Tt s

No defects or abnormalities

H Ao &

Visual inspection.

9.2 s} Dimensions

& Dielectrics iR EL K Specification R 451 Testing Condition
COG/XTR/X5R/Y5V FEZER VS A IR RN
Within the specified dimensions Using calipers on micrometer
9.3 %t Capacitance
Sayit] FHiARELK Specification MRS A Testing Condition
Dielectrics

FEEOR M A A2V A
Within the specified tolerance

1.0+£0.2Vrms, IMHz+10%

M: £20%; Z: -20%, +80%

COG (C>1000 pF, 1.0+£0.2Vrms, 1KHz+10%, )
A:+0.05pF;B:£0.1pF;C:+0.25pF;
D:#0.5pF;J: £5%
FEEER N AR A 22 Vs R A 1.0£0.2Vrms, 1KHz+10%
X7R/X5R Within the specified tolerance (Cp>10uF,0.5+0.1Vrms,120+24Hz)
J: £5%; K:+10%; M:+20%
FEEER N AR A 22 VR A 1.0£0.2Vrms, 1KHz+10%
Y5V Within the specified tolerance (Cp>10uF,0.5+0.1Vrms,120+24Hz)

e BN -

25C£3°C, MAMEE: <70%RH.

18
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9.4 1514t Dissipation Factor

>1uF1206=4.TuF, 1210=10u F)
Ur=16V, DF <9.0%

Ur=10V, DF <12.5%

Ur=6.3V, DF <15.0%

K g1
.ﬁi. iR E K Specification MR £ 14 TestingCondition
Dielectrics
1.0+0.2Vrms, IMHz£10% 25°C
Cp<30pF, Q>400+20Cp; ’ ’

COG Cp=>30pF, Q>1000 (z(ijlljgolA,O)OOPF, 1.0+0.2Vrms, 1 KH
Ur=>100V, DF<2.5%
25V<Ur<50V, DF<3.5%

DF<5.0% (0402=0.033 1 F, 0603=0. 15u F, 0805
>0.68 1 F,1206=2.2u F, 1210=6.8 1 F)

X7R Urs 16V, DF3.0% 1.0+0.2Vrms, 1KHz+10%
DF<7.0% (0402=0. 056 u F, 0603=>0. 56 u F, 0805 (Co>10uE 6,540 .
>1uF,1206=4.TuF, 1210=10 1 F) P 12042417 ’
Ug =6.3V, DF<<7.0%

DF<10.0% (0402=0.331F, 0603=1u F, 0805=

101 F,1206=22 1 F, 1210=47 u F)

Ur=>25V, DF <5.0%
X5R Ur=16V, DF<6.0%

Ur=<10V, DF <7.0%

Ur=50V, DF<7.0%

Ur=25V, DF<7.0% (0402=0. 047 u F, 0603=0. 1u F, |  1.0£0.2Vrms, 1KHz+10%,

0805=0. 33 1 F,1206=0. 68 u F, 1210=>1 1 F) (Cp> 10uF,0.5£0.1Vrms,
vsv DF <9.0% (0402=0. 068 1 F, 0603=0. 47 u F, 0805 120£24Hz)

25°C, TiALFL)S 48hrs.
at 25°C ,48hrs after annealing

vk MRV SE: 25°C+£3°C, PNAVESE: <70%RH.

9.5 4% HifH Insulation Resistance

z ﬂ ~, A) . . N A} . ..
.;é . i RE K Specification MK £ 44 Testing Condition
Dielectrics
. . s | URSS0V U w=Ug ;
KT 10 GO 5 S00Q-FCK Tt | S50 =0
FoHLI [R):60+5 F5
COG/X7R/ | 1) SFLE25C
X5R/Y5V | More than 10 GQ or 500Q-F, whichever is | - . .
1 Charge Time:60+5sec
Smatiet: Temperture:25°C
Ur<400V U 4=Ug
Ur>400V U u=400V;
KT 4GQ 54 100s CK T rp i/ M) 70 FL I [1]:60£5 5
COG/XTR . . . .
More than 4 GQ or 100s , whichever is smaller. | ¥&fE:25°C

Charge Time:60+5sec
Temperture:25°C

et BN -

25C+3°C, A : <70%RH.

19
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9.6 i L /& Dielectric Strength

el

Dielectrics

WUE L Y

Rated voltage range

MRS H Es P e K v
Measuring Method

COG

Ur<s50V

JEIAE L 300%,5 F5, 35 K HL i
AN 50mA

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

XT7R/XS5R/YS5V

Ur<s50V

I E LR 250%,5 5,5k HL i
AN 50mA

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

100V<<Ur<<500V

I E LR 200%,5 F5, 5k HL i
AL 50mA

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

COG/X7R

500V<sUr<<1000V

TN HLUS 1) 150%+100V,5 70, J5 kK
HR A 50mA

Force 150%+100V Rated voltage for
S5second. Max..current should not
exceed 50 mA.

1000V<Ur<<2000V

TN E R 150%,5 5,85 K HLi
AN 50mA

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

Ur=2000V

TN E R 120%,5 5,85 K HLI
ANk 30mA

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

20




TSI O

i 5 Document No.

SPECIFICATION FOR APPROVAL

DRAAW108C/0-2013

9.7 A B E R Temperature Coefficient of Capacitance

O Fi AR ELK Specification XS5 Testing Condition
Dielectrics
AR S Ik L A
A AE£30ppm/C LL P Measure capacitance under follow table list
REEEAEE0.2% 54+0.05p F LN temperature:
COG Temperature coefficient within IR
ol COG, X7R X5R Y5V
+30ppm/C; STEP
Cp drift within £0.2% or +0.05pF 1 25 +2 2542 2542
2 -5543 -55+3 -30+3
3 2542 2542 2542
A AAEE15% LA Capacitance
X7R/X5R 4 12543 8543 8543
change within £15%
5 2542 2542 2542
1) COG
BRI ITE N DB 3 IR RS
HEFRCATESS 1. 3 F1 5 PRI 515 216 % 2 1 5
KA AR/ IME R 2
T R LU 3 DRI E AR E NS F .
The capacitance drift is calculated by dividing the
differences between the maximum and minimum
measured values in the step 1,3 and 5.
7% A AL 1E +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 Fll Y5V
-82%
X7R ,X5R and Y5V
55 25 CINE LA A AT LU, AR BRI L
P9 AR A AE R FITE 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.

21
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9.8 fft# 11 Adhesion

5
7( ~, A) . . N A Y . ., .
_ _ Fi R # 5K Specification MK 454 Testing Condition
Dielectrics
N 6N [Ty, JEORERF 10£1 #5
The pressurizing force shall be 6N (=600g*f) and
the duration of application shall be 10+1sec.
i AR TG AR B, MR EARRE
No removal of the terminations or N
COGXTRIXS other defect shall occur. pooked Jie \
R/YSV g board
Chip
B8 ross-section

9.9 n]#5¥E Solderability of Termination

2K Dielectrics FiAREK Specification

X 24 Testing Condition

holes or rough spots.

i AR AR B T ARAN N 95%, AT LB

RS 245+5°C
BN 241 72
P A ity HE AR 56 49 N IS5 0

COG ARG TR/ T 5% |

LR A 0 Solder temperature: 245+5°C
X7R/X5R 95% min. coverage of both terminal Dipping time: 2+1 seconds.
Y5V

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

in solder

9.10 M5t Resistance to leaching

KM Dielectrics FiARESK Specification

MR 45 1F Testing Condition

COG
X7R/X5R
Y5V
holes or rough spots.

No remarkable visual damage.

Ti#: 120°C~150°C/60 Fb

si U B AN N T 95%, BHLER | B3 : 270+5°C
HUBETIAR /N T 5%, 5P T 2
95% min. coverage of both terminal | PR HL A 52 4R NI 4P
electrodes and less than 5% have pin | Solder temperature: 270+5°C

BN 10+1 72

preheated: 120°C~150°C/60sec
Dipping time: 10+1 seconds.
Completely soak both terminal electrodes

in solder
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9.11 ¥ HE A &5 5 5% % Bending

K
T HiARZEK Specification MK 45 Testing Condition
Dielectrics
o] WA B IR B ARS ZBAE NN B B, - s
HRANWDTETE5% B 0S5PF | J7RLL1.0mm/s FER 0N ), 2 il lmm.
COG Solder the capacitor on testing substrate and put
. it on testing stand. The middle part of substrate
No remarkable visual damage . . .
shall successively be pressurized by pressuring
Cp change < +5% or < 0.5 pF rod at a rated of about 1.0mm/sec. Until the
ST A deflection become means of the 1.0mm.
HERAWNTET£12.5%
XTR/XSR %mﬁssssgfaﬁmCL,
. pressurize
No remarkable visual damage 0550 |
Cp change <+12.5% =
/0’5\ W FLEXURE: =1
%ﬂﬂi&ﬁl’fjﬁ, CapaArCSitanTe mjr%er
HEAWDNTET £30%
Y5V
No remarkable visual damage
Cp change <+30%
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9.12 i #4% 44 Resistance to Soldering Heat

KA N . - : .
o FHiARELK Specification 3k 244 Testing Condition
Dielectrics
FRHERE: 270+5°C
T W e T A Fi#h: 120~150°C 60 7
RRAAEL2.5%8L £0.25pF (HUEEK | @ AW A): 1041 b
ffr iy {E3 FHCE 2442 (COG) 4, 48+4(XTR.
S B = Y S
DE *ng* g“‘ﬂiﬂgﬂiﬁgf XSR. YSV) /MBS
IR 2 7 Al W URAE 1T 20K p —
A R LERFHES I T IS
CoG No remarkable visual damage
Cp' changg within £2.5% or +0.25pF, | s/ phw B b 25 5% (149 1 0
whichever is larger. e .
DF meets initial standard value. {E 140~150°CHEAT 1 /N (¥ FAEHE ) 1 55 Tk
IR meets initial standard value. NIBCE 4844 /MK
WA AR
Soldering temperature: 270+5°C
JG WL T WA A Preheating: 120~150°C 60sec.
KRN AELT 5% LI Dipping time: 10+1 seconds.
DF i & 7 S A (1 2 sk Measurement to be made after being kept at
IR 35 7 T 3 sk room temperature for 24+£2 (COG) or
STR/XSR 48+4(X7R ,X5R, Y5V) hours.
No remarkable visual damage Recov ery for. ‘Fhe following period under the
Cp change within £7.5% standard condition after test.
DF meets initial standard value.
IR meets initial standard value. *Initial measurement for high dielectric
constant type
SR ARk L Perform a heat treatment at 140~150°C for
TR A AE£20% LAY tlhr antd let sit for 48t4hrs at room
o 1 . emperature.
DF 3l 27 i 18 10 3K e t
TR 37 A e erform 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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9.13 it tRIEAfFA Temperature Cycle

KA
. . i AR E 5K Specification KX 4 A} Testing Condition
Dielectrics
COG , T
&N HIDBRBEAT 5 KA
To perform 5 cycles of the stated
environment
o R AT WAt IR Uik I 1)
BRAE(C(E2.5%EK £0.25pF (g k() Blpy | Step  Temperature - Time
1 TRRFEHRE  30min
_ +0/-3°C
No remarkable visual damage Min. operating
Cp change within +2.5% or £0.25pF, whichever is Temp.+0/-3°C
larger. 2 25°C 2~3 min
3 EBRZEIHR S 30 min
+3/-0°C
Max. operating
Temp.+3/-0°C
4 25°C 2~3 min
XTRIXSR | o 2 0y A1
HRARAAEET %N {6 % T B 2452 (COG) 2K
48+4(X7R. X5R. Y5V) /N EUS
No remarkable visual damage i E( ) -
Cp change within £7.5% I
* i R B A A A (A DN
£ 140~150°CHEAT 1 /MR Ab 2
2% v i S
Y5V JEAES A 48+4 /M
MEAIRE
Measurement to be made after being
. kept at room temperature for
76 B W] WL A5 A 24+2hrs (COG) or 48+4hrs (X7R,
AR AEL20% LA X5R, Y5V) at room temperature,
then measure.
) *Initial measurement for high
No remarkable visual damage dielectric constant type
Cp change within £20% Perform a heat treatment at
140~150°C for 1hr and let sit for
48+4hrs at room temperature.
Perform the initial measurement.
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9.14 FaA¥E# Moisture Resistance ,steady state

5
‘ ‘ HARZEK Specification A 244 Testing Condition
Dielectrics
€OG R : 40+2°C
M EE: 90~95% RH
LY SRR L] DA ] 500 +12hrs
RAEAAFE5%EE, +0.5pF (HUBEKAR) LA
Cp<10pF, Q=200+10Cp; e e \ .
3 i o
10<Cp<30pF, Q>275+2.5Cp EEE T HE 2412 (COG) 2
Cp=30pF, Q=350 48+4(X7R. X5R. Y5V) /NEFELJS
IR: KT 1000MQ 5% 50Q-F(HU# /M) &
No remarkable visual damage N El R R 2 A T B
Cp change within £5% or +0.5pF, whichever is AL ﬁ%ﬁ?ﬁm%ﬂ b f i
larger. 16 140~150°CHEAT 1 /NN FAAb 3
Cp<10pF, Q200+10Cp; o 2 5 RO 4824 /N
10<Cp<30pF, Q=275+2.5Cp B2 4
Cp=30pF, Q=350 M= A E
R*C>1000MQ or 50Q-F, whichever is smaller Test temperature: 4042°C
Humidity: 90~95% RH
Testing time: 500 +12hrs
Measurement to be made after being
X7R/X5R - B = [ 48 kept at room temperature for 24+2hrs
AULIE B T W A5 (COG) or 48+4hrs (X7R, X5R, Y5V)
REAAAEE12.5% LA
DF A HIZAME 2 5L R *Initial measurement for high
IR: KT 1000MQ 87 50Q-F(HUAL /M) dielectric constant type
Perform a heat treatment at
Cp change within +12.5% 140~150°C for lhr and let sit for
DF:Not more than 2 times of initial value 48+4hrs at room temperature.
R*C>1000M€Q or 50Q-F, whichever is smaller Perform the initial measurement.
Y5V SMBLTC I Sk n] WA

KA AEL30% LA
DF AWIGEER) 1.5 5L R
IR: KT 1000MQ 5% S0Q-F(HUA /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
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9.15 i} ¥ %1 4ir Damp heat with load
eyt
i ARHELR Specification MK S5 A Testing Condition

Dielectrics

COG AN B 2 AT WA DAL : 40£2°C
HRAAEET 5%H0E0.75pF (BN LA | 355 90~95% RH
Cp=30pF. Q=200 ; WA H]: 500 £12h
IR: KT 500MQ 5§ 25Q-F(IUE: /M) AR s
No remarkable visual damage
Cp change<+7.5% or +0.75pF, whichever is | ff % i F U E 24+2 (COG) H{
larger. 48+4(X7TR. X5R. Y5V) /NiFLAG
Cp<30pF, Q>100+10/3*Cp 5
Cp>30pF, Q=200
R*C>500MQ2 or 25Q°F, whichever is smaller SUE 4042 CIELE T ) 44 W2 B A

aglass %mg@ﬁm%ﬁﬁ N B Lhrs,
PEAAAEE12.5%L e i e B
DF Jy AR 2 550 F sl WA P
IR: KT 500MQ 5 250Q-F(HUEL /M) e
No remarkable visual damage DA I LA
Cp change<£12.5%
DF:Not more than 2 times of initial value | Testtemperature: 40+£2°C
R*C>500MQ or 25Q-F, whichever is smaller | Humidity: 90~95% RH
Voltage: 100% of the rated voltage
Y5V Testing time: 500 +12hrs

AMLIC Y 2 AT WA A%

R ARAATE30% LA

DF NIRRT 1.5 LA R

IR: KT 500MQ 5% 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.

Fordt: IR O0E H] T ANE TP R
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9.16 i Ak Life Test

K
Diel it Fi R E 5K Specification 25 A Testing Condition
1€1€Clrics
- R : LRI EL3C
or El: g L A - T -
EEE’TJCE:E?)%EZ:EO:)pF UKD LA UR<100V 2 {245 i s
o \ 100V<UR<<500V 1.5 fi4fi H1)E
fgiﬁﬁ”ﬁf uFLuQEEO/J\ T o0 pr S00VSUR<1000V 1.2 f#4i5% HE
f;i iipon g ’ 1000V<UR 1 ff#i bk
Q=275+H2.5% Cp) PRI 1000 /N
/N T 10pF,Q>200+10*Cp
COG ;lf:jﬁ 11(0(:31\49 EZIZOQ'F(EX&’J\{E) 7EZE TR 2442 (COG) B 48+4(XTR.
o remarkable visual damage ' | X5R. Y5V) LS IR
Cp change<+3% or +0.3pF, whichever is
550 (230 PF) * R AR 2 B B (0
Q2350 (Cp= 75 EIRAHIRLAER3 T, KA 2 A5
% S NpEEo
D e oy i | BHMIE, S A R S RO 48dhes
smaller o o WHICACVET IS\ S84ty Py 25
Test temperature:
Max. Operating Temp. £3°C
ARG I T I 454 Voltage:
EAMYAE 12.5% LA UR<C100V  200% of the rated voltage
DF NHIEAME I 2 (5L F 100V<UR<<500V  150% of the rated voltage
IR: KT 1000MQ 5% S0Q-F(HU4: /M) 500V<<UR<{1000V  120% of the rated voltage
No remarkable visual damage 1000V<UR 100% of the rated voltage
XTR/X5R Cp change<+12.5% Testing time: 1000 hrs
DF:Not more than 2 times of initial value
R*C>1000MQ or S50QF, whichever is Measurement to be made after being kept at
smaller room temperature for 24+2hrs (COG) or 48+4hrs
(X7R, X5R,Y5V)
SNULTC B S5 TT WA A *Initial measurement for high dielectric constant
BRAAEL30% LA type
DF NHJUEAE I 1.5 5L F Apply 200% of the rated DC voltage for one
IR: AT 1000MQ 5§ 50Q-F(HUE /M) h0101r at the maximum operating temperature
Y5V No remarkable visual damage +3°C.

Cp change<+30%

DF:Not more than 1.5 times of initial value
R*C>1000MQ or 50Q-F, whichever is
smaller

Remove and let sit for 48t4hrs at room
temperature.
Perform the initial measurement

Foik s IR SR OOE H 5 g

AT 17 b
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10. 77 2%¢ Packing
10.1 48X H3E Bulk Packing
10000 4™/48 8 4% % Bk . Standard packing 10Kpcs/bag; others are according to customer request.

10.2 % 2\t 2% Tape Packing

FHA% st Size (mm) Yty B (A pes/reel)
Type KJEL T W T 4% Paper Tape Y3 k)T 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 (&% 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 25
>1.25 N/A 2,000
1808 4.5 2.0 <1.25 N/A 1,000
<1.25 N/A 1,000
1812 4.6 3.2
>1.25 N/A 700
<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
10.2.1 4G ) )
Dimensions of Packing Paper - /A 2 I
I I I
B e
g -i-g-g -
Type A B C D T
0402 0.65+0.10 1.15+0.10 2.0£0.05 2.0£0.05 0.8max
0603 1.05+0.10 1.85+0.10 4.0£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 4.0£0.10 2.0£0.10 1.1max
(PAAY unit: 22K mm)
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10.2.2 ¥Rl R

Dimensions of Embossed Packing

Smms, 4mmii] B4R

12mm%, 8mm/4mmli)El 4+

+0.1

L0200 804011 204005 A 0.340.1
4.0+0.1 @1/5f8" ZEDOS 17540 1 0.25+01 — — Y 175201 __ﬁ__
(]
plold o lolol| e e o], |
Toom rrom g @ g R 5 aE
R R e AR G o :
a1 [ ezl wkat
A: 1.45+£020 B: 2.25+0.20 (0805) A: 1.95+0.20 B: 3.50£0.20 (1206) (HA unit: 22K mm)
A: 290£0.20 B: 3.60+£0.20 (12100 A: 2.50%£0.20 B: 4.90+0.20 (1808)
A: 3.60£020 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)

10.2.3 Gy £ ~F
Dimensions of Reel

> i $2140.8

9.0 267 (s 28 mm)

10 L e
13.0 20° (@i 1 2mm)

10.2.4 ity 77 2
Taping Figure

i
! -
607

-1.5

18040 _

CEEEEL

AR B PRy

Paper tape or plastic tape

T

7 mn Component
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2 [E 5> Empty section =i 2% A\ #R4) Chip insertion section %% [1#54) Empty section

Ik
0 o 2o o [ o 2"

160min.. 240min.

CHAT unit: 22K mm) Mt J7 1 Feeding direction —*

To0nim:

10.2.5 i )71

Taping Method

F2 P B ) G Tty A2 N £ 2800, B DR R0 7 by i gmai i, A FLAR T4 s 19 45 0
TRt I, /DB 5 ANEER S A

TEGmAr I, AT B 5 R 4 B 4

FEREAT (R 2228 T (97 R R I B R AN TR B 1 0.1%E0 1 MR IR, AIESR ARG
AR R AN N e I Sk, A BERI AR I AL

HE LI SR 2 0 10 ANMFEE: 0.3 222K BAN .

A A B A NAE 0.1 & 0.6 LA, HJg 1t R E AR

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

SECRCRCNERONG)

(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 lpc, whichever is greater, and are not
continuous.

(BThe 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°

” — 5 Top cover

{
DN FAy Carrier
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10.2.6 ;= /m#r%s Reel Label

TCCO0603X7R104K500CT ROHS

Lot. No. 2130107081111A

Qty. 4000 pcs

CCTC

PRZEN 2% The Contents of Label
() TCC 0603 X7R 104 K 500 C

o @

T
® @ 6 ©® ®
OPFg %A 4385 Code of Ceramic Capacitor
@ X~} chip size, @I JERFPE dielectrics, @7 8 capacitance, ® 7 7 %¢ 7 tolerance,
©% 5 FL % rated voltage, DS J¥ thickness, @ {13 packing
(2) =it S Lot. No.:2130107081111A
(3) %& Qty: 4000pcs
(4) RoHS:GREEN PARTS &k {04k}

10.2.7.4Mu%E Package
10.2.7.1 fL2E4E Carton
10.2.7.1.1 A4 ]~] Carton Size

L W H
40cm 36cm 20cm
10.2.7.1.2 #(=: 200Kpcs /4f The Quantity: 200Kpcs /one carton

1 WAE3E£=20,000PCS
1 A5

=20,000PCS x 10 f1,3% £5=200,000PCS
RoHS AR iR 7 7 3R 5Kk )

1 INNER BOX=20,000PCS

according to customer request

1 CARTON=20,000PCS x 10BOX=200,000PCS
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10.2.7.2 NALEE Inner Box
10.2.7.2.1 B2 ST Size

L

W

18.5cm

6.5cm

19¢cm

10.2.7.2.2 #&: 20Kpes /£

1 #£=4000PCS

1 REEL=4,000PCS

1 fuk £=4,000PCS x 5 %% =20,000PCS

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

10.2.7.2.3 WA EFRZS The Label in Inner Box

The part No of *****

CCTC

TCC0603X7R104K500CT

Lot. No. 2130107081111A

Qty. 20000 pcs

1L i B Bk e 45 8 About RoHS
BT 7= 575 & RoHS 74283k
All products accord with RoHS(attached SGS test report)

eS| KL I 5 o R H Rlghe | A0
Sort Test organization Report No. Test Date Test Result Expiry
N, VR :/‘\» (=}
COG il ms s SGS CANECI218035103 | 2013-01-06 OK | 2014-01-05
COG MLCC
X7R R LA AR
JTA R R SGS CANECI218035101 2013-01-06 OK 2014-01-05
X7R MLCC
XSR 3P s HL 7 A
SR SGS CANECI1218035102 2013-01-06 OK 2014-01-05
X5R MLCC
Y5V i 0 HLA A
JTA BRI AR SGS CANECI1218035104 2013-01-06 OK 2014-01-05
Y5V MLCC

WNELISS A] PUAE P2 i b 28 b5 7s RoHS ik

Mark RoHS on label of products if necessary
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12.MLCC 1 Fj ¥ = 2 1l Precautions on the use of MLCC
12.1 MM PCB Design
12.1.1 AR K %1% 1 Design of Land-patterns
N AR AR A T IR HERE OB 5, ATRAR R R R X
[ 2 HY T AN IRl 56
The following diagrams and tables show some examples recommended patterns to prevent excessive solder
amounts (larger fillets which above the component end terminations)
Examples of improper pattern designs are also shown.
HL AR B v A7 B SRS
Recommended land dimensions for a typical chip capacitor land patterns for PCBs
PSR FL IR Vv B RS (A7 mm):

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

HHs SIZE 0603 0805 1206 1210
L 1.6 2.0 3.2 32
)
W 0.8 1.25 1.6 1.6
A 0.8~1.0 1.0~14 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
Laddptan 4 4y it

( Chip capacitor

chipcapeciter
7 f 7]
1 W v
A | ¥}
PR B AR B RSS (A7 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 32 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

T RS 23 S AR LR e ), IRIMAE BT B S I 5 DIV 2
Excess solder can affect the ability of chips to withstand mechanical stresses. Therefore, please take proper

precautions when designing land-patterns.
FEN I — SRR R IR S L -
Examples of good and bad solder application
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i H Ttem ANHELE 45 K4 Not recommended HESF 45 ¥ Recommended
H‘){j{f[{ﬁiﬂ]%gléﬂz lead wire of component

solder resist

E@fﬁ’f*ﬁg?ﬁééﬁ}% soldering iron _._' 1 "
Mixed mounting of SMD M\/ M
| (1

and leaded component | l

ISR A PR

Component placement

chasis .
{ solder-resist

__solder(for grounding)

close to the chassis

EH%%{*M{G& lead wire of component
%%I&ﬁ{#mﬁ*ﬁ soldering iron —— 1 solder resist
Hand-soldering of leaded

components near mounted

components

12.1.2 EIZE4H
Pattern configurations
N A A R T GRS AT BV BB ARAE S 1IN B2 B IH LN D 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..

AHELF 458 Not recommended WELF 458 Recommended

A5 =2 7
=
Deflection of e ——

the board

X LR M SRR A, AE RIS B IHUBN ) K/ RS I 2 AT % . N IHESE 1 — L8P 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 D

)
0 /&

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

FEUTE 7) R 7 PR AL AN 6] 7 b DN AU g 55 A5 R VR SR R AR . 4 LR AR RT3
BRI 7 H AR 4E K 2 300 VAR AL DRIE, USRI % RE AR P 2 PR R

When breaking PC boards along their perforations, the amount If mechanical stress on the capacitors can vary

according to the method used. The following methods are listed in order from least stressful to most stressful:

push-back, silt, -grooving, and perforation. Thus, any ideal SMD capacitor layout must also consider the PCB

splitting procedure.

12.2 A=

I L) 24

Adjustment of mounting machine

@©. 77 e RO, ANV ZSZ B Kb .
@, WZHUE JIR R SR E A TEAT R 2T L A8 00 B ik

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

ZHI  Considerations for automatic placement

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

ANHELF 457 Not recommended

WY 457 Recommended

LT U 2
Single-sided

crack

P

mounting supporting rair1J4J
XXE I 15 ,{%: crack

Double-sided /
mounting

m@

solder peeling J crack

supporting pin
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12.3 #EAF R 2k Recommended soldering profile
123.1 $i0: © PR HRREE TE; @ KRG MiEH TR T2
12.3.1 Re: Wflow Soldering is recommended; @flow soldering is suitable for bigger size MLCCs
12.3.2 B EZ  Recommended Sn&Pb soldering profile
PR Reflow soldering

Temperature

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

& Caution
@©. BRACIROUA I8 v B AR S L 172 ~1/3, 41 R R
(D.The ideal condition is to have solder mass (fillet) controlled to 1/2 to 1/30f the thickness of the capacitor, as

Soldei
PC board

@, T AR o) 2 5 M s Sk (0 AL, RIS TR AT REORKF S5 HERE IR TR]— 2L

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

shown below:
capacitor

‘1 /2T-1/31

close to recommended times as possible.

I IESE Wave solder profile

Temperature

3000 C preheating 230-250°C

150 C =
— /)

200° ¢ — Y,
150° ¢ —
100° ¢ —

07 C—

within
over 2 minute 3 gradual cooling
seconds
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7 Caution
. OR FEA 45 78 73 Tl
@, it TR R P 22 ANBE L 100~130°C
@) M4 Jr )P RENS A A
(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 TJ%¥% Hand soldering
min 230°C (hold 207305

Teap/ Peak-temp, max 250°C
Deree

L]

160

120 008

Ramp speed balow 37T/5

& Caution
@. R I K AR 1.0mm T 20W [k .
@ RIS ERA L ELAR LA™ i o
(D.Use a 20w soldering iron with a maximum tip diameter of 1.0mm.
(2).The soldering iron should not directly touch the capacitor.
12.3.3 a2k Recommended Pb-Free soldering profile
k4 Reflow soldering

Temperature

rcheatin 230-280° C
e C = P g

250° € —

200° € —

130° € —

Lo0g® ¢ —

50° C—

1w within
over 1 minute 3 gradual cooling

seconds
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PUEIEE:  Wave solder profile

Temperature

T

— 2607 MAX
sop—  ToEh

250 —
200 —
150 —
100 —
50 —

I | ]
Oger 2 minute 3TdSec. Skt

12.4 434Kk H M Handling

Breakaway PC boards (splitting along perforations)
(D AE F A e B S J o200 DR R AR 25 o A TR SR R )
(2). 73 PR L AR N A 25U ] e FT R SR L, AN T DURL 4R W
(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.

12.5 £&A7 Storage

(DAL NPT RAF ™ e W 5~40°C5 WSE <70% RH

@77 b B AP Z HORAF WA — 5, 7 bl Z AR 2087 T gty -

G).Ar I, 7 i NAE = H A .

. m A/ HEHORAA (XTRXSR,YS5V) KA BEIN 0] 22 W ek, T BALE L e v IR Y 78 93 25 e iX — 3

B BAHDN LA EAE 150 CHARHE 1 /NI S B 2K BIH T -

(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.

39




