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1.

2.

A S KA 432K Types of Capacitor and Dielectric Material

XCOG: R FMERIA S | KA, BFEN. hEE COG 7. ™ martmfE, LAk
R HURAN (B AR T2 . G TR, R MR BRI rBEs , AgE ey . IR ARV rp e e o

X 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. X6S. X7T. X7S: WHRAFMEHI AR NI REES, BARSRNLHEL, a1 80
wdE, AAPRERRERE, EHTAREE, RERERASH R, MR, Ma. 5. £
EEN LR

2 XTR. X5R. X6S. X7T. X7S: 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.

XM3L: BERA BRI RSN T A g, WiRH M M3L P2 M AP m s M3L 7 . B i F PR RE
FasE, JUTANBE B Ho AR (5] A AR AL T AR AL, -55-125°C 26 4 T /i HL T il 2 2R 3805 /2 -1000 £ 500PPMY/C o3& H
TARHRE, FEMEERE RS T .

XM3L: The capacitor of this kind dielectric material is considered as Class | capacitor, including general capacitor
and high votage M3L capacitor. The electrical properties of M3L capacitor are stable and have little change with
voltage and time. Temperature coefficient within -1000+500ppm/°C. They are suited for applications where low-losses

and high-stability are required.

FEmgE#  Product Frame

F5 2R
No: Name
5 1 I IR
4 Cerrmic dielectric
3 5 A EEL
% Inner eletrode
3 SN
Outer eletrode
, Bz
Nickel
5 Bz
Tin
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3. PR RS A2 R0

General Product Parts Numbering System

(%) (example)

N
[
=
—
(=]

MLCC 05

-

SIZE CODE R=f

X7R K D

SERIES %7

RATED VOLTAGE CODE H/£

CAPACITANCECODE %8

DIELECTRIC CODE /i

TOLERANCE CODE #Z

Thickness EE

Remarks :
Capacitance Code :
AEAHY 105=10x10 * = 100,000pF, 4%~ 10°*

Two significant digits followed by no. of zero

Dielectric Code /1" fi: COG-. X7R . X5R. X7T. X6S. X7S. M3L
Tolerance Code #%:: A==40.05pF. B==40.1pF. C=40.25pF. D=%0.5pF. F=%1.0%. G=+2.0%-
J=45.0%. K=+10% « M=+20%-. Z=-20/+80%

Thickness E&  A:0.50mm . B:0.60mm . C:0.80mm. D:0.85mm - E:1.00mm. F:1.25mm. H:1.60mm .
G:2.00mm. M:2.50mm . Z:0.30mm

7= it B AT AR R 2R A
MR TR B R MR R
COG -55C~+125°C 0430ppm/C
X7R 55C~+125°C +15%
X5R 55C~+85C +15%
X7T -55°C~+125°C +22/-33%
X7S 55°C~+125°C +22%
X6S -55°C~+105°C +22%
M3L -55C~+125°C ~1000+ 500ppm/C
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4. =HAEVE Product Capacitance Range

02013~}

0201

COG %41

XTR %51

X5R 251

X6S

Z51

X7S 201

XTT 251

Cp/Vpc

50

25

50

25

25

16

10

6.3

25

16

10

6.3

50

25

16

10

6.3

OR1

OR2

OR3

O0R4

ORS5

OR6

OR7

OR8

OR9

1RO

1R1

1R2

1R3

1R5

1R6

1R8

2R0

2R2

2R4

2R7

3RO

3R3

3R6

3R9

4RO

4R3

4R7

5RO

5R1

5R6

6RO

6R2

6R8

7RO

7R5

8RO

8R2

9RO

9R1

100

220

330

390

470

680

101

N DN N N DN N DN N N N N N N DN N DN N DN N N N N N N DN N DN N N N N N N N N N N N N N N N N NN N

O N O ON O O OO N N DN N O O DN N DN N N N N NI N N OO N N N N N N N O N N N N DN N N N N N NN N

181

221

241

271

331

471

681

751

102

152

222

332

472

682

ON DN N NN N NN NN N N N N

ON DN N DN O DN N O DN N N N N N

103

153

N ON O N NN N NN NN N NN NN

DN ON ON DN N O DN N N DN N N N N NN

223

473

863

104

AN OO O N NN O N NN N NN NN NN NN

AN N N NN N N N N N DN N N N N N N N N N

OO N N N DN N DN DN N N N N N NN N N N N

DN DN O ON O N N DN O N ON DN DN N N DN N N N N N

DN DN OO O DN N DN O N ON DN DN N DN DN N N N N N

DN N DN N N DN DN N DN DN N DN N DN N NN N N N N

DN DN OO O DN N DN O N ON DN DN N DN DN N N N N N

DN DN O ON O DN N DN O N N DN DN N N DN N N N N N

224

474

ON DN DN DN DN DN N N DN N N N DN DN N N DN N N N N N

ON DN N O N N DN DN ON DN N O O N N N N N N N N N

105

DN DN O N N DN N DN DN N DN N DN N N N AN N N N N N N

PLEREMNMSS, RARREIRTEAZER.

Above capacitance for reference only, actual cap.

Range depends on the standard products.
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04023~}
0402
COG A% XTR AR5 X6S 5 XSRARF X7SFR % XTT &5
Cp/Vpc| 50 | 25 |50 (251610 50 25|16 [10 [ 6 |50 [25 |16 |10 50 (25 |16 |10 25 |16 |10 6.3
OR1 Al A
OR2 Al A
OR3 Al A
OR4 Al A
ORS5 Al A
O0R6 Al A
OR7 Al A
ORS Al A
OR9 Al A
1RO Al A
1R1 Al A
1R2 Al A
1IR3 Al A
1RS Al A
1R6 Al A
1R8 Al A
2R0 Al A
2R2 Al A
2R4 Al A
2R7 Al A
3R0 Al A
3R3 Al A
3R6 Al A
3R9 Al A
4RO Al A
4R3 Al A
4R7 Al A
5R0 Al A
5R1 Al A
5R6 Al A
6RO Al A
6R2 Al A
6R8 Al A
7RO Al A
7R5 Al A
8RO Al A
SR2 Al A
9RO Al A
9R1 Al A
100 Al A
120 Al A
150 Al A
180 Al A
200 Al A
220 Al A
270 Al A
300 Al A
330 Al A
390 Al A
470 Al A
560 Al A
680 Al A
820 Al A
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Above capacitance for reference only, actual cap. Range depends on the standard products.
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0603 X~}

0603
X6SF# 5

XTTRZ
16

4

10| 6.3

XT7S#H 3

10| 6.3} 50| 25

16

X5RFRF

10| 6.3] 50| 25

16

10] 6.3] 50| 25

16

50 25

XTR A5

COG#7

C

C

C

C

C

C

Cp/Vpc] 500250200 100] 50 | 25]250]200] 100| 50| 25[ 16| 10| 6

OR2
OR3
OR4
ORS
OR6
OR7
OR8
OR9

1RO
1R1

1R2
1R3
1R5
1R6
IR8
2RO
2R2
2R4

2R7
3RO
3R3
3R6
3R9
4RO
4R3
4R7

5RO
5R1

5R6
6RO
6R2
6R8

7RO
7RS
8RO
8R2
9RO
9R1

100
120
150

180
200
220
270
300
330
390
470
560
680

820
101
121
151
181

201
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M3L 41
50

10] 6.3 4

XTTR A
16

10[ 6.3 50| 25

16

XT7S#5

10| 6.3] 50| 25

16

X5R# 4

10| 6.3} 50| 25

0603

X6S #41
16
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C

16| 10[ 6] 50( 25

C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C

C
C

clcypcpcpceygc
Ccl Cc| Cl Cc]C]C
clclClCclclcC
C| C| C|] C| C

clcpcpecgc
clcpcpecegc
Ccl c| Cc| c|C]C
cl CclCclcpcpc
cl cpclcpcpc
clcpcpcpceygc
clcpcpcpeyc
clcpcpcpceyc
Cl CclCclcpcpc
clpcpcpcpceygc
cl c| ClclccC
clcpcpecgc
clc|pclcpcyc
clclpclcpceyc
cpcpcpcecpec
clcpcpecgc
clcpcpcpcpc
cl cpclcpcypc
C| C| C|] C| C

clcpclcpcgc
clcpcpcpeypc
cl CclCclcpcpc
clcpcpcpcgc
cl c| ClclcycC
cl cpclcpcypc
clcypcpcypceygc
clcpcpcpeyc
clcypcpcpceygc
Cl cl Clclcc

XTR# 4

C
C
C
C
C
C
C
C
C
C
C
C
C
C

100| 50 | 25} 250|200{ 100{ 50| 25

COG# Y4

221
271
331
391
471
561
681
821
102
122
152
182
222
272
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

Cp/Vpc| 500(250 200

HKR

%, BAERIUR TN ZR.

Above capacitance for reference only, actual cap. Range depends on the standard products.
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0805
COG#4| XTR #% X6S R4 XSR#%) X7S &% XTT &4 M3LZ 5
Cp/Vipc | 630500{250(100] 50 | 25 [ 16 ]250|100[ 50 | 25| 16 [ 10|6.3] 50 [ 25| 16| 10 (6.3] 50| 25| 16| 10|6.3]100| 50| 25 16| 10]6.3] 25| 16| 10(6.3| 4 [ 50 | 500
331 B|B|B|B|B]| B|B|D/F|D/F|B/D|B/D|B/D|B/D|B/D|B/D|B/D|B/D|B/D|B/D{B/D|B/D|B/D|B/D|B/N B/D|B/D| B/D|B/D| B/
391 DI B|B|B| B[ B]Jb/F|D/FB/D|B/D|B/D|B/D|B/D|B/D|B/D|B/D|B/D|B/D{B/D|B/D|B/D|B/D|B/IL B/D|B/D|B/D|B/D| B/I
471 D{B|B|B]| B[ B|D/F|D/F|B/D|B/D|B/D|B/D|B/D|B/D|B/D|B/D|B/D|B/D}B/D|B/D|B/D|B/D|B/N B/D|B/D|B/D|B/D[B/D] B | D
561 DI B|B]|B| B B]Jb/FIDFB/D|B/D|B/D|B/D|B/D|B/D|B/D|B/D|B/D|B/D{B/D[B/D|B/D|B/D|B/I B/D|B/D|B/D[B/D|B/D] B | D
681 DB |B|B]| B[ B|bp/F|D/F|B/D|B/D|B/D|B/D|B/D}B/D|B/D|B/D|B/D|B/D}B/D|B/D|B/D|B/D|B/N B/D|B/D|B/D|B/D[B/D] B | D
821 DB BB B[B|[bp/F|D/FE[B/D[B/D|B/D|B/D|B/DfB/D|B/D|B/D|B/D|B/DYB/D|B/D{B/D|B/D|B/T B/D|B/D|B/D[B/D|B/D] B | D
102 DB |B|B]| B[ B|p/F|D/F|B/D|[B/D|B/D|B/D|B/D|B/D|B/D|B/D|B/D|B/DJB/D|B/D|B/D|B/D|B/N B/D|B/D|B/D|B/D[B/D] B | D
122 B
152 BIB|B|B[BIo/FIp/FfD|D|DfDfDfD|D|[D|[D|D|D|[D]|D|D|D pDfD[D|D|D|B
182 BIB|B|B|p/NEIDElD|fD|D|D|[DyD|D|DfD|[DfD|Df[D]|D]|D D[D|[D|D|D|B
222 B|B|B|B|D/FIDFD|f[D|D|D|[DyD|D|DfD|[DID|[D|fD|D]|D D[D[D|D|D|B
272 BB ]|BJo/FpEfD|D|D|fD|DfDfDfD|D|D|JD|[D]|D|D|D D[D[D|D|D| B
332 pf{p|poEpE[fD|D|D|fD|DyDfDfD|D|D|]D|[D]|D|D|D pfp{D|D|D| B
362 B
392 B
472 D|D D/F[D/F DD D[(D]|D D[D D D[D|D B
562 DD D/F|D/F D|D D|D D|D D D[D|D B
682 D|D D/F[D/EfD|D| DD D[(D|D|[D|D]|D D D[D|[D|D|D| B
822 B
103 p|Dp|D]|orFD/EID|IDfD]|D|DfD|[D|D|DfD|D|D|D|[D]|D DfD[D|D|D|B
153 FID/ElD|IDfD]|D|DfD|[D|D|DfDyD|D|D|[D]|D pfpfD|D|D
183 FID/E|D|[D|[D]|D D|D plpofpD D|D D[D|[D|D]|D
223 FIDE|D|IDfD|D|D|D|D|D|DfD|JD|D|D|[D]|D D{D|D|D|D
273 Fp/FfD|D|D|DfD]D|D]|D|DfDyD|D|D|D|D D|ID|D|[D|D
333 FID/ElD|IDfD|D|DfD|D|D|DfDJD|D|D|[D]|D D[D|fD|D]|D
393 FIo/EfDfD|D|D|DfD|D|D|[DfDfID]|DfD|[D]|D pf{Dp|[D|D]|D
473 FID/E|D|IDfD|D|D|D|D|D|DfD|JD|D|D|[D]|D D{D|D|D|D
563 FID/ElD|[DfD|D|D|D|D|D|DfDfJD|D|D|[D]|D p[D|[D|D]|D
683 FID/E|D|IDfD|D|D|D|D|D|DfD|JD|D|D|D]|D D[{D|D|D|D
104 F[FfD|D|D|DfD]D|D]|D|DfDyD|D|D|[D|D D|ID|D|[D|D
154 F{p|Dp|pfp|DpgD|fDfD|D|DfD|[D]|D|D|D D[D|[D|D]|D
184 Flp|[p|fDp|D|DIDfD|fD|D|DfDfD|[D|D]|D D|ID|D|[D|D
224 F{op/ffD|D|D|DJDo/FfD|{D|[D|DJD/FfDfD|[D|DJF[D/FfD|D|D|[DID/FD[Df[D]|D
274 D/El DI DfD|{DJD/F D] DfD|DID/Ff D|ID|D]|D D/Ef DD DfDIO/FDfD[D]|D
334 D/F|DfD|D|D|D/F[D|[D|D|D|D/F| D|D|[D]|D D/E| D|fD|[D|DJD/FfDfD|D]|D
474 D/F|D/F(D/F| D | D |D/F|D/F|D/F| D | D |D/F|D/F|D/F[ D | D D/F[D/F|D/E| D | D {D/F|D/E[D/E[ D | D
684 D [D/F|D/F| D | D| D |D/F|D/F[ D | D] D [D/F[D/F| D| D D [p/Flp/Fl D | D) D |D/F|D/E[ D | D
105 F |D/F[D/Fl D | D| F [D/F|D/E| D [ D | F |D/F[D/E[ D | D F [p/F|p/Fl D | D] F |D/F|D/F| D | D
225 FIF|F|F FIF|F|FlE|F|F|F|F FIF|F|FlF|F|F|F|F
475 FF|F|F FIF|F|FlEF|F|F|F|F FIF|F|FyF|F|F|F|F
106 F|F FlF|F FIE|F|F F|F FIF|F
226 F|F F|F F|F

PLERBENMS S, AREERR T ER,

Above capacitance for reference only, actual cap. Range depends

on the standard products.
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1206R~F

1206

X6S &4

M3L R

500 630

50

XTT R

4

10 16.3

16

XTSRS

10[6.3] 50 (25

16

XBRE

10 [6.3 | 250( 100| 50| 25

16

50 |25

10 6.3

16

XTRZ 3

D
D
D
D
D
D
D
D
D

10(6. 3] 50 | 25

D

D
D

D
D

D
D
D
D
D
D
D
D
D

D
D
D
D
D
D
D
D
D

D
D
D
D
D
D
D
D
D

D
D
D
D
D
D
D
D
D

F
F
F
F
F
F
F
F
F

F
F

F
F
F
F

F

F
F
F
F
F
F
F
F
F

F

F
F

F

F
F
F
F

F
F

F
F
F
F

F
F

F

F
F

COGER A
2000(1000(630(500[250] 100 50( 25 16 |2000|1000{630{500|250|100f 50 | 25| 16

DD

DD

DD

DD

DD

D|D

DD

DD

D[ D

D[ D

D[ D

D[ D{ D[D

D[ D

D[ Df DD

D{ D

D[ Df DD

D[ D

D[ D

D[ D

D[ D

D[ D

D[ D

D[ D

D

D

D

D

D

D

D

D

D

D

D

D

D

D[ D| D] Df D|D

D[ D| D| D D|D

D[ D| D] Df D|D

D[ D| D] Df D|D

D[ D| D| D D|D

D[ D| D] Df D|D

D[ D| D| Df D|D

D

D[ D| D] Df D|D

D

D

D[ D| D] Df D|D

D

D

D[ D| D] Df D|D

D

D[ D| D] Df D|D

D[ D| D] Df D|D

D[ D| D| D| D|D

D[ D| D| Df D|D

D[ D| D] Df D|D

D[ D| D| Df D|D

D[ D| D| Df D|D

Dl D] D] D] D|D

D[ D| D| Df D|D

D

D[ D] D] D] D|D

D[ D] D] D| D|D

D

D[ D| D] D| D|D

D[ D] D| D| D|D

D[ D| D] Df D|D

D[ D| D] Df D|D

D[ D] D| D| D|D

D[ D| D] Df D|D

D[ D| D] Df D|D
D[ D| D| Df D|D

D[ D| D| Df D|D

D[ D] D| D| D|D

D[ D| D| Df D|D

D

Dl D] D] D] D|D

D[ D] D] D| D|D

D

Dl D] D] D] D|D

D D] D| D[ D|D] F

D

D[ D| D] D| D|D
D[ D] D| D[ D|D| F

D[ D| D] Df D|D

D[ D| D] Df D|D
D[ D| D| Df D|D

D[ D| D| Df D|D

D[ D] D| D[ D|D} F
D[ D| D| Df D|D

D[ D| D| Df D|D

D[ D] D| D[ D|D} F
D| D| D| D D|D| F

D

D[ D| D| D| D|D| F
D[ D| D| D| D|D| F

D

D{ D| D| Df D|D

D
D
D
D
D
D
D

D

D

D

D

D

D

D

D

D

D
D
D
D
D
D
D
D
D

D

D
D

D

D
D
D
D
D
D
D
D
D
D
D

D

D
D

D

D

D

D

D
D

D

D

D

D

D
D

D

D

D
D

D

D

D

D
D

D

D
D

D

D
D

D

D

D

D/E| D

D/E[ D

D/E| D

D/E| D

D/E[ D

D/E[ D

D/E| D

D/E| D

D/E[ D

D/E| D

D/E| D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

Cp/V
DC
OR5

1RO
1R1

1R2
1R3
1R5
1R6
1R8
2R0
2R2
2R4
2R7
3RO
3R3
3R6
3R9
4R0
4R3
AR7
5R0
5R1
5R6
6RO

6R2 | D
6R8
7RO

8RO | D
8R2
9RO
9R1

100
120

150 | D
180
200

220 |D/E| D

270 |[D/E| D

300 [D/E] D

330 |ID/E| D
390 [D/E

470 ID/E[ D

560 [D/E| D
680 |D/E

820 |D/E[ D

101 |D/E(D/E| D

121
151
181
201

101
121
151
181
221
271
331
391
471
561
681
821

102
122
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1206

X6S 551

M3L#5
50 [ 500] 630

XTT# 5
16

4

10| 6.3

F

F

E

25

F/H[ F/H| F

F/H E

X7S£31

F

F | F/H| F/H[ F

E

10 [ 6.3] 50

F

F
E

16

F

F
E

25

F/H| F

F/H| E

100| 50

F/H| F/H F

H

X5RZ 31

10 | 6.3] 250

16

F

F

25

E

F/H| F

F

F|F/H|[ F
E | F/H

10 [ 6.3] 50

F

F
E

16

F

F

25

XTRF 5

FlF/MH| F

F|F/H| F

10 (6.3 50

F

F
E

16

F

F
E

F/H F

F/H E

F/

H |F/Hf F

COGFH

1612000 ( 1000|630/ 500(250] 100{ 50 | 25

Cp/Vi| 2000 (1000 [630(500(250( 100 50 | 25

152
182
222
332
362
103
153
183
273
333
393
473
563
683
104
154
184
224
274
474
684

105
205

475
106
476

PLEEENS S, AR ERGR T ZER,

Above capacitance for reference only, actual cap. Range depends on the standard products.
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1210R~f

1210

COGFR A XTRZ 51 X6S %1 X5RZ %1 XTSRF X7T &5
Cp/Vic] 2000 1000 [500] 250|100 | 50 2000(1000| 630500 [ 250 100] 50 | 25 | 16 | 10 [ 6.3f 50 |25 | 16 | 10 [6.3} 50 [ 25 | 16 | 10 |6.3 100 |50 [25 |16 |10 [6.3§100]50 | 25 | 16 | 10 |6.3| +

470 D

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

ol ol oo 9| 9=
ol oo o] o=

.
5
=1 o0 T ] Sl Sl S =l

152

182

ool oo sl oo e|lo| o oo oo o o=

ol ol o] o] o] =
ol ol o o] o=

olo|loslo|s| el ole|e oo o oo s o2

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

562

=|=|o|=|=|=|=]m=|=|=|=|n|=]|=s|=|=|==|=

z|=|=|=|=|=|=|=]|=|==]|=|=]|=m|=]=]|=|=|7|=|=

olz|l=z|=|=|=|=|=|=|=|=|=|=|=|=|=|=|=|=|=]|=|=

s
5
o

o

683
104
154
224 G
334
374 G
474 G| G

=|=|=|=|==|=|=|=|=|=|=|=]|2|=|=|=|==|=|=|=]|=]|=]|=]|=

G GG |GGG |G]LG |G G G G G

@
%
=
=
=

== |
=

=
===
=

=
z|lz|=|=|a

=

m

=

m

=

=

= >

=
=|=|=|=|o

==
=|=|=|=|o

=

==
=|=|=|=|o

=
z|lz|=|=|o

==

=
=|=|=|=|o

475 H/G| H

=
=
N
S
=
=
=
=
S

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

476 M M MM MM Mo M M

LLEREN S, AARFENTERER,

Above capacitance for reference only, actual cap. Range depends on the standard products.
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5. 7’2"~ Dimensions

A : 0201+ 0402. 0603. 0805. 1206. 1210,
Chip Size: 0201,0402,0603,0805,1206 and 1210

L

i = hid ¢ S T (mm) /&R Code
Type (mm) (mm) (mm) (mm)
0201 0.60+0.03 0.30+0.03 0.1~0.2 0.2 0.30+0. 03 z
0201% 0.60-0.03/+0.1 0.30-0.03/+0.1 0.1~0.2 0.2 0.30-0.03/+0.1 z
0402 1.00+0.10 0.50+0.10 0.15~0.3 0.4 0.50+0.10 A
0402+ 1.00-0.05/+0.2 0.50-0.05/+0.2 0.15~0.3 0.4 0.50-0.05/+0.2 A
0603 1.60£0.10 0.80+0.10 0.2~0.6 0.5 0.80%0.10 C
0603™ 1.6040.20"" 0.80+0.20™ 0.2~0.6 0.5 0.80+0.20™ C
0603" 1.60-0/+0.3 0.80-0/+0.3 0.2~0.6 0.5 0.80-0/+0.3 C
0.600.10 B
0.85+0.10 D
0805 2.00%0.10 1.25+0.10 0.2~0.7 0.7 00010 :
1.2540.20 F
0.60+0.10 B
0805™ 2.000.20™ 1.25+0.20™ 0.2~0.7 0.7 0.8510.20 D
1.2540.20 F
0.85+0.10 D
1.00%0.10 E
1206 3.2040.20 1.6040.20 0.3~0.8 1.6
1.25+0.20 F
1.60£0.20 H
0.85+0.10 D
1206 3204030 1604030 0.3~0.8 1.6 L00Z019 =
1.25+0.20 F
1.6040.30"" H
0.85+0.10 D
1.25+0.20 F
1210 3.20%0.30 2.54+0.20 0.3~0.8 1.6 1.600.20 H
2.004+0.20 G
2.50+0.30 M
0.85+0.10 D
1.25+0.20 F
1210 3.20+0.40™ 2.5+0.30™ 0.3~0.8 1.6 1.6040.30 H
2.00+0.20 G
2.504+0.30 M
* BRI B SRR 1uF R UL BRI 5 R ).
*2 BRI B BAR RN 100nF & B ERAR = B R
= AR B SAR RN 10uF R ERUE R R R .
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6. BARBERMPAKA

6.1 #F¥ Appearance

Specification and Test Condition

257 Dielectrics

HiRZER Specification

TR S5 F Testing Condition

X6S/X7S/M3L

COG/XTR/XSR/XTT/

I/IOL<L=<1/8L,1/I0OW<W<1/8W,

10T<T<1/8T ({FZ—TIANFFH&,
HEAEGHED

(None is acceptable, All judged
unqualified)

H AUk &

Visual inspection.

)

6.2 R~F Dimensions

KA Dielectrics

FiARER Specification

W25+ Testing Condition

X6S/X7S/M3L

COG/XTR/XSR/XTT/

TEER 7L Y

Within the specified dimensions

MFR

Using calipers on micrometer

6.3 A& Capacitance

KA Dielectrics

HiARER Specification

MR Z A+ Testing Condition

SRR ER ZTE RN
Within the specified tolerance

1.0+£0.2Vrms, IMHz+10%

J: 5% K:+10%; M:£20%

COG (C>1000 pF, 1.0£0.2Vrms, 1IKHz+10% , )
A:+0. 05pF;B:10.1pF;C:+0.25pF;
D:20.5pF;J: £5%
FEBR AR ZE I N 1.0£0.2Vrms, 1KHz+10%
X7R/X5R/XTT
Within the specified tolerance (Cp>10uF,0.5+0. 1Vrms,120+24Hz)
/X6S/X7S/M3L

BVE: MEREE: 25°C+3°C, MR <70%RH. &1 =28 Fidiag 55 2 (b b s, 2%4F:.
RERAE 150°CHIMALEE 1 /NI, BB 48h Tl &
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6.4 1#E Dissipation Factor

K7 Dielectrics HREK Specification MAX &M Testing Condition
1.0£0.2Vrms,1IMHz+10% ,25
Cp<30pF, Q>400+20Cp; C
COG Coo300F. 0=1000 (Cp>1000pF,1.0+0.2Vrms, 1K
p=30pF, Q= Hz+10%)
M3L Q>400 1.0£0.2Vrms, 1IMHz+10% ,25°C
(Cp<1nF);
1.0£0.2Vrms, 1 KHz+10% ,25°C
( Cp=1nF)
HIL S U, |EREHE DF
" <25V [C<0.47uF <10%
0201 =95V |C=0.0luF <7.0%
D5V C=0.47uF =T7.0%
- C=0.47nF =10%
0402 :
e .L'f'.'-.;U. 1uF =T7. 0%
- C>0.1uF <10%
“0ay C=0.47uF =7.0%
© |c=0.47uF <10.0%
XTR/X5R/XTT 0603 C<0.1uF <5. 0% 1.0+£0.2Vrms, 1KHz+10%,
/X6S/X7S ~osv 0 twFec=022uf |=7 0% | (Cp=10uF,0.5+0. 1Vrms,
e S 120+£24Hz)
C>0.22uF <10%
oy |CS1uE <7. 0%
_ = le>1uF <10. 0%
0805
. o5y C=0.47uF =7. 0%
o C>0.47nF <10. 0%
copy  [CS2.20F <7. 0%
- 2.2 WF<C<47 uF <10.0%
1206 ,
e C=1ukF =7. 0%
T LuF<C<47 uF <10.0%
C<2.2 uF <7. 0%
1210 I = :
2.2 uF<C<47 uF <10. 0%
#vE: WRRIESE: 25°C+3°C, MWHARIBSE: <T0%RH. &F%F AN s 75 e 24038, 4400 B
#E 150 CHUGTE 1 /bR, JCE 48h jEHEATINE .
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6.5 #4545 H[H Insulation Resistance

257 Dielectrics

i ARZER Specification

MK 2% 4 Testing Condition

Ur<S50V, KF 10 GQ 8 100Q-F /CRCK T

Ur<s50V U w=Ug
76 LA [H] : 605 #5

COG/XTR/XSR | HrABU/M % di) JELE25°C
/XTT/X6S/XTS | Up<50V , More than 10 GQ or 100Q-F /CR, | ' "~
. . Charge Time:60+5 sec
whichever is smaller. .
Temperture:25°C
Ur<s400V U y=Ug
Ur>50V, KT 4GQ 5{ 100Q-F/CR (KT | Up>400V U #=400V;
COG/XTR/XTT | F#H/NKIEY) FoHLI [A]:60+5 5
/X6S/XTS Ug>50V, More than 4 GQ or 100Q-F/CR , HE:25C
whichever is smaller. Charge Time:60+5 sec
Temperture:25°C
20~30°C BB LN T 70%, & i
] 6045 F5, I EHEAIT:
BEHE | <400V >400V
KF10 GQ 5 100Q-FOR T Hpig Mgy [ BE Ur 400V
M3L {&) More than 10 GQ or 100Q-F, whichever is

smaller.

Test for 60+5sec, at 20~ 30 C,
humility under 70% , under test

voltage:
Ur <400V >400V
Uy Ur 400V

Ay MR : 25°C£3°C, MR

<70%RH.

6.6 TIYFEJE Dielectric Strength

KA Dielectrics

HiE LRV Rated voltage range

i F P B 777 Measuring Method

COG

Ur<50V

T INEE R 300%,5 50,5 K HL AL AN
i 50mA

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

/X6S/X7TS

XTR/XS5R/XTT

Up<s50V

T NN E LR 250%,5 0,5 K HERA
it S50mA

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

COG/XTR/XTT/XTS

100V<Ur <500V

Tt DA E LR 200%,5 F0,5 K HLIAL AN
it 50mA

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

500V<sUr <1000V

T INAE R 150%,5 B0, 5 K AN
i 50mA

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

1000V <Ur<<2000V

Tt A E R 150%,5 F0,5 K HLIAL AN
it 50mA

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

Ur=2000V

TN FELR KT 120%,5 72, 5K LN
it 30mA

Force 120%Rated voltage for Ssecond.
Max..current should not exceed 30 mA.
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U AE LA e ) T S P KR FE e 5 DAl
FECE IR 50 mA
WUE B IR s
Ur<<h0 2. bUr
100<<Ugr<<500 2Ur
M3L TR 500<<Ur<<1000 1. 5Ur+100V
No defects or abnormalities. 1000<<Ur<<2000 1.5Ug
Ur=2000 1. 2Ug
Failure shall be observed the testing voltage
is applied between the terminations for 5
seconds, provided the charge /discharge
current is less than 50mA
6.7 FHHEAERERME Temperature Coefficient of Capacitance
HH BORER A% AF
Dielectrics Specification Testing Condition
=1 o, N =1 H}\ I:El IF\i \TI\I‘ \ RN E
’ﬁ‘igzﬂﬁfh:lﬁ()ppm/ CLLN 7 B & 2351 5 P G 0 P 2 2
TR LE+0.2% 57+0.05p F PAPY Measure capacitance under follow table list temperature:
Temperature coefficient within £ 140~150°CTHALER 1 /M), JRE 24h o HEATINE .
COG +30ppny/ C; IR COgG,
o X6S X5R X7S
Cp drift within £0.2% or £0.05pF | STEP | X7R,X7T
1 252 2542 25 £2 25+2
2 -5543 -5543 -5543 -5543
Capacitance change within +15% 4 125+3 105+3 8543 12543
5 2542 2542 25 +£2 25+2
1) COG
RERAAE22%, -33%LL A H)ﬁE.\ s B 4 £ e - N
X7T Canac N . BEEMRWITTHETTE: PR 3 MEN AT EER LS
apacitance change within 1. 340 5 B PRINEAS B HRZ R s AE A s/ ME R Z . IR
+22%, -33% R EUSE 3 PR ERETRENSE.
2) X7R. X5R. X7T. X6S Al X7S
XOS/XTS | g Bras (h AE400% b Py o e
| T 2SO G RN, A e A 0
apacitance change within + e
P ¢ | EEERAGE L Py
2 Z BV I A A
Measure capacitance under follow table list
temperature:
TR g IZ
VAL -1000+500ppmy/'C LA STEP Temperature (C)
Temperature coefficient 1 2542
within -1000+£500ppm/‘C 2 -5543
3 2542
4 12543
5 25+2
#iE: 0201 UL EL 0402 K BLERUAS . 0603 S L BRI 0805 A LA _ERUAR . 1206/1210 & LL LA,
MAHE: <0.5V.
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6.8 fE /1 Adhesio

n

27 Dielectrics

FARZER Specification

MR 444 Testing Condition

COG/XTR/X5R

IXTT/X6S/XTS/
M3L

I RO RAZ, B EA BB
%

No removal of the terminations or
other defect shall occur.

B 6N Ay, JEOREF 10£1 #
The pressurizing force shall be 6N (=600g*f) and

the duration of application shall be 10+1sec.

\hooked jig \

Q board

Chip

cross—section

6.9 F]JE14: Solderability of Termination

KA Dielectrics

FiARZER Specification

MR Z&AE Testing Condition

COG/XTR/X5R

/XTT/IX6S/XTS/
M3L

s AR R HARAV N T 95%, #19LER
RSN 5%

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

holes or rough spots.

BB 24545 C
BRARE: 241 F

PR 3 FELAR 56 4 IR N SR I
Solder temperature: 24545 C
Dipping time: 2+1 second s.

Completely soak both terminal electrodes
in solder

6.10 4214 Resistance to leaching

A Dielectrics

FARER Specification

MR Z A4 Testing Condition

COG/XTR/X5R

IXTT/IX6S/XTS/
M3L

I AR EE G HARAV N T 95%,  BHLEL
FRSTRVINT 5%, 9 TE 4

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

No remarkable visual damage.

Fi#h: 120°C~150°C/60 5
GRS 27045 C
BB 10£1

PR 3 FEL R 56 4IRS S
Solder temperature: 270+5 C
preheated: 120°C~150°C/60sec
Dipping time: 10£1 seconds.

Completely soak both terminal electrodes
in solder
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6.11 YRHEARZE A8 E Bending

KA Dielectrics

FiRZER Specification

MR Z A+ Testing Condition

To ] WA
KRN TET £+ 5% i+
0. 5pF (HUE KB

COG/M3L
No remarkable visual damage
Cp change within £5.0% or
+0.5pF, whichever is larger.
T Wi
NG =1 faren
XTR/XSR/XTT | BN T AT+ 0%
/X6S/X7S

No remarkable visual damage
Cp change <£10%

B RIR AR eI L L, PR
7L 1.0mm/s PR GNE S, i 1mm.

Solder the capacitor on testing substrate and put
it on testing stand. The middle part of substrate
shall successively be pressurized by pressuring
rod at a rated of about 1.0mmy/sec. Until the
deflection become means of the 1.0mm.

20 50 pressurizing

speeding:1.

l pressurize

R230

Omm/sec.

I —

V. G
PO
capacitance meter

£ 45

FLEXURE: =1
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6.12 T1EE Resistance to Soldering Heat

A Dielectrics

FiRZEK Specification

MRS A+F Testing Condition

COG/M3L

T A A5 A

HEAMIEL2.5% B+0.25pF (IR

fH) LI

DF Jif /2 7 b T UA A 1 25K
IR 56 A2 7 i WITAR R AR L3R

No remarkable visual damage

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

DF meets initial standard value.

IR meets initial standard value.

XTR/XSR/XTT
IX6S/X7S

TC R WA A
BEBNAELT 5% AN

DF Jif /27 i UG E [ 2R
IR 5 A2 7 i WTUA EL R 223K

No remarkable visual damage
Cp change within £7.5%

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

JEREIRIE: 27045 C
Tii#k: 120~150°C 60
RANETE]: 10£1 #5

e FE 2442 (COG. M3L) 5§
48+4(X7R « X5R. X7S. X7T. X6S) /LA
Je DS JE EAR AR R IR

i L B R R A AR (B &

£ 140~150°CHHT 1 /NI HI PR B 5 78 =30 T
JE 48+4 /N

M BHTEE

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. M3L)

(X 7R ,X5R, X7S. X7T. X6S) hours.

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

*Initial measurement for high dielectric constant
type

Perform a heat treatment at 140~150°C for 1hr
and let sit for 48+4hrs at room temperature.

Perform the initial measurement.
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6.13 JEEPEFEHA Temperature Cycle

KM Dielectrics

HIRZEER Specification

MR 2 A+ Testing Condition

o B ] WA A
HEANTEE2.5% (COG/M3L) 5% +0.25pF

B BHAT 5 IRTEH:
To perform 5 cycles of the stated
environment

Cp change within +£7.5%

(HRUBCRAED BAA & IR IR I 8]
Step Temperature Time
COG/M3L ST .
. 1 TRZENRE | 30min
No remarkable visual damage +0/3°C
S(I)) 2chal;lge J’Vi;hin i%.Sl% (COG/M3L) or 25°C >3 min
.25pF, whichever is larger. 3 TIREEE |30 mn
+3/-0°C
4 25°C 2~3 min
TEEIR FE 48+4 XTR, X5R, X7S.
X7T+ X6S) /N LA il
i L BOE A AR AR E I
£ 140~150 CHEAT 1 /NI AR RE S
Te B 20T AR TEER FICE 48+4 /NS
RALAELT.5% LA WA s
Measurement to be made after being
XTR/XSR/XTT able visual d kept at room temperature for 2442hrs
IX6S/XTS No remarkable visual damage (COG) or 48+4hrs (X7R, X5R, X7S

X7T. X6S) 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.

Perform the initial measurement.
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6.14 2B H Moisture Resistance ,steady state

KA Dielectrics

HARELR Specification

MR ZA+ Testing Condition

COG

HMRLTG B 5 AT L4547

BEBNAELS%EL +0.5pF CRUECKE) LA

Cp<I10pF, Q>200+10Cp;
10<Cp<30pF, Q>275+2.5Cp

Cp>30pF, Q=350

IR: KT 1000MQ 5% 10Q-F(EHUE/IME)

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

10Q-F,

whichever

18

XTR/XS5R/XTT
IX6S/X7S

AN LG B G T AL 452 A
BEAAE£12.5% LN
DF AYIMGEIEHT 2 5L

IR: KT 1000MQ 5% 10Q-F(HU#:/IME)

Cp change within +12.5%

DF:Not more than 2 times of initial value

R*C>1000MC2 or
smaller

10Q2-F, whichever

1S

M3L

AT AT L5 15 75 AR A AR 5% LAY

Q>350
IR: KT 1000MQ

No remarkable visual
damage Cp change within
+5% Q=350
IR>1000M€Q2

TRIRJE: 4042 °C
1B 90~95% RH
AR ] : 500 £12hrs

£ = | T E 2442 (COG) 5
48+4(X7R + X5R. X7S. X7T. X6S)
/NI DA W

T L A LA AR T GG (N R A
140~150°C T 1 /N Ry HALEE f5
TEZ FIE 48+4 /NS
Bl

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
(COG) or 48+4hrs (X 7R, X5R, X7S.
X7T. X6S)

*Initial measurement for  high
dielectric constant type

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

Perform the initial measurement.
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6.15 TH¥Eff Damp heat with load

257 Dielectrics

FiARER Specification

MR 25 Testing Condition

COG

SR TC I 2 AT 454

REANAELT 5%E+0.75pF (U KAE) LA
&

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

Cp=>30pF, Q=200

IR: KT 500MQ 8 5Q-FHUE/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

5Q-F, whichever is

XTR/XSR/XTT
IX6S/X7S

ANALTG BA 2w AR A%
REAAE£12.5%LIK

DF  A¥IGaER 2 fELRUFIR:

KT 500MQ 5 5Q-F(HUE /M) No
remarkable visual damage

Cp change<+12.5%

DF:Not more than 2 times of initial value
R*C>500MQ or 5Q-F, whichever is
smaller

MARIRFE: 402 °C

¥ FE: 90~95% RH
HALE : 05E L
PR TE]: 500 +£12hrs

= R T R H 242 (COG) B
48+4(X7R + X5R. X7S. X7T. X6S)
/NS DA

*TE 4042 CIEE R, A&
B & Thrs.

R, BHEAREER FRE
48+4hrs

AU FHRE

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 (X 7R, X5R, X7S-
X7T. X6S)

*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.

ks IR SRV OOE 5 A0 i, AIER T
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6.16 AN Life Test

M Dielectrics FiAREIR Specification MR 461+ Testing Condition
HIILTG B . AT A5 MR PRI R EE+3 °C
K EWAEL3%E0.3pF (RECKAE) | HIE: Up<<100V 1.5 {585 IR &)
LA TR 1) 1000 /N
AEAE 30pF Ll E, Q=350 TEZ R 2442 (COG) B 48+4(XTR .
ZHTE 10pF Bl H/NTF 30 pF, X5R. X7S. X7T. X68) /N LGl &
Q>275+(2.5* Cp) i A1 oL R P A SR O WAL I R 15 R
A E/NT 10pF,Q>200+10*Cp W3 °C, AN 1.5 HHUE EREE 1
IR: KT 1000MQ B 5Q-FOIRE/IME) AN R, A SR S T E
No remarkable visual damage A8+4hrsN AT UG HE 2318
COG Cp change<+3% or +0.3pF, whichever is
larger. Test temperature:
Q=350 (Cp=30 pF) Max. Operating Temp. +3 ‘C Voltage:Ug<<100V]
Q=275+(2.5* Cp) (10 pF=Cp<30 pF) 150% of the rated voltag (*Remarks) Testing
Q>200+10*Cp (Cp<10 pF) time: 1000 hrs
R*C=1000MQ or 5Q-F, whichever is Measurement to be made after being kept at
smaller room temperature for 24+2hrs (COG) or 48+4hrs
(X7R, X5R,X7S. X7T. X6S)
SR TC B L AT A A *Initial measurement for high dielectric constant
RSN LEE12.5% LA A type Apply 150% of the rate.d DC voltage for one
DF RWIHEETG 2 4200 F houor at the maximum op.eratlng temperature
XTR/XSR/XTT | IR:AT 1000MQ 5% 5Q-F(EUE /M) +3 ‘C. Remove and let 51t.f(?r.48:|:4hrs at room
/X6S/XTS No remarkable visual damage temperature. Perform the initial measurement
Cp change<+12.5%
DF:Not more than 2 times of initial value
R*C>1000MQ or 5Q-F, whichever is
smaller
MR BRI (-0/43)C
e L
BIUE ML I e
Ur<sh0 2.0 Ug
100<< Ur<<500 1.5 Ur
500 Ur<<1000 1.2 Ur Ur
SR TG 2 R WA A =1000 1.0 Ug
EE HLE R T 1000V I, KA 73 45 (10 3R Bz
BRI
DU E): 1000 /1N
M3L TEEI TE 2442
Test temperature:
Max. Operating Temp. (-0/+3)°C
Voltage:
Rated Voltage Test Voltage
100<<UR<<500 1. 5UR
500<<UR<<1000 1. 2UR
1000<<UR 1. OUR
When the rated voltage is higher than 1000V the testing
container must dip in the silicon oil.
Measurement to be made after being kept at
room temperature for 24+2hrs
£VE: 0201, 0402/104 UL ERUA% . 0603/105 & BA FREA% . 0805/225 J LA E#UKE . 1206/475 J LA F#I
By 1210/225 Je LA BRI, 208 1 AEAI0E .
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7. F=iE%E Packing
7.1 45 R~ Dimensions of Packing Paper

4.040.1 L
: F\ |
\ T T | = T
PR RCE Rk 4@ .
\ \ T S] g o
Type A B C D T
0201 0.36+£0.03 | 0.67£0.03 2.0£0.10 2.01+0.05 0.42max
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 1.954+0.15 3.5+0.15 4.0%+0.10 2.0£0.10 1.1max
(A7 unit: 22K mm)
7.2 ¥R R~ Dimensions of Embossed Packing
Smm s, Amml] EiipY 12mm%, Smm/dmmli] 8y
(404008 8.0+01™" 204005 e 03401
4.040.1 lb‘I’JStg 1 an 05 17540 1 0.251+0.1 - Sere vy 17540 1 +0.
@ {éﬂﬂw@ k g - | .}:"j} e
N N R N I ol =L =
e 4,—%1 - : : ' ﬁ: ijm o
1! 1! ! 1! (Y b= I
e k25 B el
A: 1452020 B: 225£0.20 (0805) A: 1.95+0.20 B: 3.50+0.20 (1206) (FAAL unit:Z=K mm)

A: 290%+0.20B: 3.60£0.20 (1210)

7.3 45T # R~ Dimensions of Reel

13.0+1.0 (da+F 3% FE8mm)
17.0+1.0 {M”"‘;:J?ﬂzmm

I

9.0 u (*"""“*Fsmm}
13.0 3 (4""“”J*F12mm

-1.5

60 %
180+0
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7.4 %R /73 Taping Figure

CEEERR

7= Co\aponent

A0 4)> Empty section 7= % A #04) Chip insertion section 4¥ 1343 Empty section

O CJO O ¢) O ¢ ———

>< >< 38
E— A E—

S

7.5 Ymwr /775 Taping Method
© LA ST M S50, B AR N BT b b i, AEIE LA T 9w B4
@ 1Egmt T, 2L 5 ARG .
@ TEGwmT, 2L T BB H 51 8 20 5 F O
@ FERLAT A TP iR BRIV TR EEER 0.1%80 1 AR, ARSI AR,
© BB B AN N g 102, AN RERS R I AL.
© BB REHRZEN 10 MEEE: £0.3 2 KUK
@ R JHERNAE 0.1 £ 0.6 WLy, HAmumFEPIR.
(DTapes for capacitors are wound clockwise. The sprocket holes are to the right as the tape is pulled toward the user.
@)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°
ThifE Top cover

—
;ﬁ
¥

A Carrier
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8.MLCC fEfJEZZE I Precautions on the use of MLCC

8.1 IR IT PCB Design

8.1.1 FLEEAR R BT Design of Land-patterns
TR S T RN RE SR, TR R a2 .
Al 45 T A IR R

The following diagrams and tables show some examples recommended patterns to prevent excessive solder amounts (larger fillets which above the

27/33

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
PV NR I HEAE BOTHROR S (B2 mm):

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

K SIZE 0603 0805 1206
L 1.6 2.0 3.2
)
W 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

) Land pattern
chip capacitor

|
% ]
LT
RN HERF VO RS (AL mm)

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

solder resist

it SIZE 0201 0402 0603 0805 1206 1210
L 0.6 1.0 1.6 2.00 32 32
A
\ 0.3 0.5 0.8 1.25 1.6 2.5
A 0.20~0.25 | 0.35~0.45 | 0.6~0.8 | 0.8~1.2 | 1.8~2.5 1.8~2.5
B 0.20~0.30 | 0.40~0.50 | 0.6~0.8 | 0.8~1.2 | 1.0~1.5 1.0~1.5
C 0.25~0.35 | 0.45~0.55 | 0.6~0.8 | 0.9~1.6 | 1.2~2.0 1.6~3.2

B AR S ARG 2T A RE AT, DR R AE e vt [ S I B 5 EVE
Excess solder can affect the ability of chips to withstand mechanical stresses. Therefore, please take proper precautions
when designing land-patterns.

FE N p— SR I IR S D0 -

Examples of good and bad solder application

Hong Kong Resistors Manufactory
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TiH Item ANHEFFLER Not recommended HEFE4EH Recommended
PR oo 5| £ lead wire of component .
HITE A 0 2 1 soldering iron solder resis
Mixed mounting of SMD /

and leaded component | |

SE IR A PR AR 12 [ chasis

— solder (for grounding) solder-remst

Component placement

e

close to the chassis

E}—fﬂjﬁﬁ;ﬁMﬁfiﬁ% lead wire of component
Gl Tl R

Hand-soldering of leaded

solder resist

j =

components | ‘ l

soldering iron

—_—

components near mounted

8.1.2 ER4%5H Pattern configurations
N A AR TR SR RPN, SR T Re iR HUE AR E S it i 52 B LR 7
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.

AHEF LK) Not recommended | HEFFS5#) Recommended

FEL AR 7S

Deflection of

the board

XF T SR O PRI LA A, AR PRI SZ B U T KN S AR SR I 2228 0 MIlERE 1 —SE4r 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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| D!J
perforation C

- FHo—E—8—¢ —o—a—6-a-C

1 b 1
-
/ B
.'l =

/
slit /

magnitude of stress AXB=C>D>E

FEIRAE 7 PR E /T PR BR AR, X687 b i I AT LR /5 45 58 Y R 75 R SR AR K. T LB AR R P IR e 32 21
PEI7 AN TP AG K. s BIYD. vV EURE. Efl. DAk, NGRS RAZ R AR AR ) o 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 HEIMGEEFEEHEI Considerations for automatic placement
NEEEHLHIE®E  Adjustment of mounting machine

@. 77 eSO, ARLZZ 2 R .

@. DAE IS LA E AL NBAT R A . 4EIE A T 4

(. 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.

AHELFLER) Not recommended #4584 Recommended
‘ [
BALTH] I 2% crack \ /
Single-sided / P 77— —
nlounthng \R_‘_‘_“¥4445%44441ﬂ,-,~’~ supporting pin

AR crack

Double-sided . ,/ /:@
mounting — V= mjm
supporting pin

- T

solder peelingj (;I"d(:kAT
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8.3 HEF/EEHZ Recommended soldering profile
83.1 BiHE: © FPaEEMAAEREETZ: @ KRS WIEHATRGEELE
Re: Mflow Soldering is recommended; @flow soldering is suitable for bigger size MLCCs

8.3.2 HHEEMZ Recommended Sn&Pb soldering profile
B2 Reflow soldering

Temperature

300°C — preheating 230°C
250°C [~
200°C [~
150°C — —
100°C  —
S50°C  —
within
over | over 1 10 gradual
minute minute seconds Cooling

7E&E Caution
© . FAVRILIES = A RARREER 1/3 ~1/2, W FEFR:
(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

1/21-1/3T

Solder‘L

L
ol

PC board
@. K AR I 1) 2 5 0 i Sk B AT AL, IR )R] BE CR R 55 R IS 1) — 3.
(2). Because excessive dwell times can detrimentally affect solderability, soldering duration should be kept as close to
recommended times as possible.
Wave solder profile

Temperature

300° € = preheating 230-250°C

150" ¢ —
— /)

200° ¢ — y

100° ¢ —

507 C—

within
over 2 minute 3 gradual cooling

seconds
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¥ ER Caution

@ WhIRHEF AT T

@ IR R E AR 150°C.
ORI VNI A USRI

(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.

FTI/8¥ Hand soldering

E®E Caution

O. H R KEAZ 1.0mm ZhE 20W I8

@ RIS DA E BRI ™ o

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

8.3.3 LHEE L Recommended Pb-Free soldering profile
CIFIVEE:S

Reflow solder

TiRIREH
00T
IFERE
230-270T
2507 ~ l
L A —
20072 ]
120800 T 38 AT 1507C ; 3
1206 LA EHIE AT<130°C ! :
150 ;
o] EBNIOSE_ iR, B
50T
: 6071205 :
Owver 1 Minute 30-603
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Wave solder profile

Temperature

T

] 2607 MAX
300 — T
250 —
200 —|
150 —
100 —|
50 —

) ) L)
Owrer 2 minate 3Td5ec.

8.4 7L E IR Handling

Breakaway PC boards (splitting along perforations)

BEusHE

(DAE RS GBI E NGS5, 0250 S P AR S sl 3 TR SR B S

(2.5 PR FLBR AR AU T T B B, ANTT DA 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 {*4F Storage

(D AE T HPABLR RAF il R 5~40°Cs HE <70% RH
@ BA P Z IR — 4, P Z s 2085 T 9wt o
GGt Ia, o dRAE = A

D). FJ M HEEBEHEAESR (XTR,XS5R,YSV. XTT. X6S) A8 bt i 8] 2 & sy, Bt CATE BB 8 1T BN R 7843 75 FE X

—HR. BEB/NEAERAE 150 CIAKLEE 1 /NG BE 2 B BRI H1E -

(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.X7T.X6S) will gradually decrease with

the passage of time, so this should be taken into consideration in the circuit design. If such a capacitance reduction

occurs, a heat treatment of 150°C for 1 hour will return the capacitance to its initial level.
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AHREFPE 28 Curve diagram of related features

(%) (example) MLCC0350V104X7RKC

11
MLCC0350V104X7RKC -3 It g i 45 14 i 2% B MLCC0350V104X7RKC- B i fii i 46 41 iy 2%

S 10

. | | o A

= l ’ -10 -+ T T
F 2 1 i = _\
= £ 20
E ; 7 / E 30
g T 1 " 1 ' ‘

2 |

s/ ‘ 7

. ‘ o

b \ 70

5 o S 10 15 20 25 30 35 40 45 50

0 0.5 1 15 -
ZHEE (Vo) HAEE (Voo

MLCCO350V104X7RKC -4 s 1 s 23 I Ac/c @ MLCCO350V104X7RKC - B i 4k

SR
1m0 4/\_.
0
10000 \
-9
1000 4 \
-
5 100 -4 2N
¥ . \,
1 K
8 —
0.1
001 10 ; ;
G (431 -25 -15 5 5 5 5 5 5 9
100 1000 10000 100000 1000000 10000000 100000000 1£109 1E410 99 33 13 9 25 45 65 85 103 )
SME (Hz) i
#E/IC

Hong Kong Resistors Manufactory



