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ﬁART NUMBERING SYSTEM

CL 10 A 105 K Q@ 8 N N N C
1 2 3 4 5 6 7 8 9 10 11U
1. SERIES CODE ‘
CL=Multi layer Ceramic Capacitors
2.SIZE CODE
inch (mm) inch (mm) inch (mm)

03=0201(0603)
05=0402(1005)
10=0603(1608)

21=0805(2012)
31=1206(3216)
32=1210(3225)

42=1808(4520)
43=1812(4532)
55=2220(5750)

*
3. DIELECTRIC CODE
Class I ClassII

C=C0G S=S2H L=S2L A=X5R F=Y5V
P=P2H T=T2H B=X7TR  X=X6S
R=R2H U=U2J

**

4, CAPACITANCE CODE

Capacitance expressed in pF. 2 significant digits plus number of zeros.
example) 106=10%10°=10000000pF

For Values < 10pf, Letter R denotes decimal point
example) 1R5=1.5pF

5. TOLERANCE CODE

B=*0.1pF  F==%1pf, £1% K=%10%
C=10.250F G=+2% M=£20%
D=%0.5pf J=%5% Z=+80/-20%

For Values < 10pF, F=%1pF
Values > 10pF, F=%£1%

6. RATED VOLTAGE CODE
R=4vV  O=16vV B=50v  E=250V
Q=6.3V  A=25V C=100V G=500V

1=1000V
J=2000V

P=10v  L=35v D=200V H=630v K=3000V

* k%

7. THICKNESS CODE

3=0.30mm  A=0.65mm M=1.15mm 1=2.00mm Q=1.25mm*
5=0.50m C=0.85mm F=1.25mm J=2.50mm V=2.50mm*
8=0.80mm D=1.00mm H=1.60mm L=3.20mm

8. INNER ELECTRODE/ TERMINATION/ PLATING CODE
A=Normal Product Pd / Ag / Ni barrier / Sn 100%
N=Normal Product Ni / Cu / Ni barrier / Sn 100%
G=Normal Product Cu / Cu / Ni barrier / Sn 100%
L=Low profile Ni / Cu / Ni barrier / Sn 100%

9. PRODUCT CODE

L=LICC
N=Normal
P=Automotive

A=Array (2—element)
B=Array(4—element)
C=HighQ

10. SPECIAL CODE

N=Reserved for future use

11. PACKAGING CODE
B=Bulk
P=Bulk Case
C=Cardboard Tape, 7"Reel

O=Cardboard Tape, 10”Reel
D=Cardboard Tape, 13"Reel(10,000ea)
L=Cardboard Tape, 13”Reel(15,000ea)

E=Embossed Type, 7"Reel
S=Embossed Type, 10”Reel
F=Embossed Type, 13"Reel

HART NUMBERING SYSTEM

*
Class I
Symbol EIA Code Operation Temperature Range(C) Capacitance Change(AC %)
A X5R —55~ +85 +15
B X7R —55~+125 +15
X X6S —55~+105 +22
F Y5V -30~ +85 —-82 ~ +22
Class |
Symbol EIA Code Operation Temperature Range(C) Temperature Coefficient Range(ppm/€)
C CoG —55~ +125 0+30
P P2H —55~+125 -150 =60
R R2H —55~+125 =220 £60
S S2H —55~+125 —330 =60
T T2H —55~+125 =470 £60
U uaJ —55~+125 =750 £120
L S2L —55~ +125 —1000 ~ +350
* *
Series| TC Capacitance Step
E-3 - 1.0 2.2 4.7
E-6 | Y5V 1.0 1.5 2.2 3.3 4.7 6.8
X5R
E-12 §g§ 1.0 1.2 1.5 1.8 2.2 2.7 3.3 3.9 4.7 5.6 6.8 8.2
CoG 1.0 1.1 1.2 1.3 2.2 2.4 2.7 3.0 4.7 5.1 5.6 6.2
E-24 :
TC series
1.5 1.6 1.8 2.0 3.3 3.6 3.9 4.3 6.8 7.5 8.2 9.1
* %k
Size Code | Thickness(MM) | Spec(mm) Size Code | Thickness(M) | Spec(Mm)
0201(0603) 3 0.30 +0.03 F 1.25 £0.20
0402(1005) 5 0.50 +0.05 H 1.60 +0.20
+
A 0.65 +0.10 J 550 +0.20
C 0.85 £0.10 3.90 +0.20
0805(2012) | D 1.00 +0.15 . : —
F 1.25 +0.10 F 125 +0.20
*Q 1.25 +0.15 H 1.60 +0.20
C 0.85 *0.15 1812(4532) | 2.00 *0.20
D 1.00 £0. +
1206(3216) 0.15 J 2.50 0.20
F 1.25 +0.15 L 390 +0.30
H 1.60 +0.20 - s 10.20
F 1.25 +0.20
H 1.60 +0.20
H 1.60 +0.20
+
1210(3225) | 500 +0.20 2220(5750) | 2.00 +0.20
J 2.50 +0.20 J 2.50 +0.20
Y 2.50 +0.30 L 3.20 +0.30




N€:nerAL cAPACITORS

Dimensions

eece

Ld K

N€:nERAL cAPACITORS

Capacitance Table

Size

0402(05)

TC

Rated V | 6.3(Q) | 10(P)

EIA Dimension (M)
Code Code L w T BW

05 0402 1.0£0.05 0.5%0.05 0.5%0.05 0.2+0.15/-0.1

10 0603 1.6%0.1 0.8£0.1 0.8%0.1 0.3+0.2

21 0805 2.0+0.1 1.25%0.1 1.25%0.1 0.5+0.2/-0.3
2.0£0.15 1.256%0.15 1.25%0.15 0.5+0.2/-0.3
3.2%0.2 1.6%0.2 1.6£0.2

31 1206 1.25%0.15 0.5+0.3
3.2%+0.15 1.6+£0.15 0852015

3 1210 3.2%0.3 2.5+0.2 2.56%0.2 0.6%0.3
3.2%0.4 2.5+0.3 2.5+0.3 0.6%0.3

42 1808 4.5%0.4 2.0+0.2 2.0+0.2 0.8%0.3

43 1812 4.5%0.4 3.2%0.3 3.2%+0.3 0.8%£0.3

55 2220 5.7£0.4 5.0+0.4 3.2%+0.3 1.0£0.3

Feature and Application

= Feature

* Wide selection of size
- from 0402 to 2220

* Highly reliable tolerance and high speed automatic chip placement on PCBs

* Wide capacitance range
* Wide temperature compensation and voltage range
. from COG to Y5V and from 6.3V to 50V

* Highly reliable performance
* Highly resistant termination metal
* Tape & reel for surface mount assembly

= Application

* General electronic equipment

= Pd MLCC (12" code in part number of pd MLCC = A)
* Class I type
Capacitance < 10pF(Class I. 0402, 0603, 0805 case size)
Capacitance < 18pF(Class 1. 1206 case size)
* Except the capacitance range mentioned as above,
All other the capacitance range is using Ni inner electrode for
Class I, Class I type(12™ code in part number of Ni MLCC=N)
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0.5(5)

0.5(5)

X7R(B) [ :X5R(A)

X7R(B), X5R(A)

X7R(B) / X5R(A)
| 16(0) | 25(A) | 50(B) | 6.3(Q) | 10(P) | 16(0) | 25(A) | 50(B)
Capacitance -nF- (part numbering code) and thickness -mm-
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N€:nerAL cAPACITORS

Size

0805(21)

TC

X7R(B) / X5R(A)

Rated V

6.3(Q)

|

10(P)

|

16(0) \

25(A)

50(B)

Capacitance -nF- (part numbering code) and thickness -mm-

0.65

(A)

0.65

0.85

(A)

(C)

104

0.65

0.85
(C)

1.25

0.65

(A)

0.85
(C)

1.25

0.85

(C)

1.25

1.25(F)

1.25

1.25(F)

1.25

(F)

1.25
(F)

0.85(C)

22000(226

1125(Q)

X7R(B)

“X5R(A)

X7R(B), X5R(A)

N€:neRAL cAPACITORS

Size

1206(31)

1210(32)

TC

X7R(B) / X5R(A)

Rated V

6.3(Q) | 10(P) | 16(0) | 25(A) | 50(8) | 6.3(Q) | 10(P) | 16(0) | 25(A) | 50(B)

Capacitance -nF- (part numbering code) and thickness -mm-

0.85

(C)

0.85

1.25(F)

(C)

1.6(H)

1.25

0.85

(C)

,\_x
I

0.85

1000(105

(C)

1.25
(F)

1200(125

1.25

1500(155

1.25
(F)

ey
T

1.25

1.6(H)

2.0(I)

3300(335

p—
o

1.6(H)

3900(395

—nNo
=o

(
(
(
1800(185
(
(
(
(

4700(475

,\_x
s

)
)
)
)
2200(225)
)
)
)
)

6800(685

1.6(H)

A_;
s

— N
=

1.6(H)

A_L
o

10000(106)
22000(226)

1.6(H)

2.5(J)

2.5())

47000(476)

2.5(J)

100000(107)

2.5(v)

Size

1812(43)

2220(55)

TC

X7R(B) / X5R(A)

Rated V

6.3(Q) | 10(P) | 16(0) | 25(A) | 50(B) | 6.3(Q) | 10(P) | 16(0) | 25(A) | 50(B)

Capacitance -nF- (part numbering code) and thickness -mm-

10(103)

1.25

1000(105

2.0(D)

(F)

2.0(I)

2.0(D)

)
2200(225)
4700(475)

10000(106

2.5(J)

2.5(J)

2.5(J)

47000(476

2.50)

)
22000(226)
)
)

100000(107

—NO
~

X7TR(B)

X5R(A)

X7R(B), X5R(A)



N€:nerAL cAPACITORS

Size

0402(05)

0603(10)

TC

Y5V(F)

Rated V

6.3(Q) | 10(P) | 16(0) | 25(A) | 50(B) | 6.3(Q) | 10(P) | 16(0) | 25(A) | 50(B)

Capacitance -nF- (part numbering code) and thickness -mm-

0.50

0.50

0.50

0.80

0.50

0.80

0.80

0.50

0.80(8)

Size

0805(21)

TC

Y5V(F)

Rated V

6.3(Q)

|

10(P)

|

16(0)

|

25(A)

|

50(B)

Capacitance -nF- (part numbering code) and thickness -mm-

2.2(222)

0.65

0.65

(A)

0.85

0.65

(C)

1.25

0.85(C)

1.25

1.25(F)

1.25(F)

10

N€:neRAL cAPACITORS

1206(31)

1210(32)

Y5V(F)

6.3(Q) | 10(P) | 16(0) | 25(A) | 50(B) | 6.3(Q) | 10(P) | 16(0) | 25(A) | 35(L) | 50(B)

Capacitance -nF- (part numbering code) and thickness -mm-

0.85

(C)

| 125

0.85

(C) —

1.25

1.25

1.25

1.6(H)

1.25

(F) |

AA
Is

A
=
I
—_ |

I

1.6(H)

2.0(D)

Size

1812(43)

2220(55)

TC

Y5V(F)

Rated V

16(0)

| 25(A)

|

508) |

10(P)

Capacitance -pF- (part numbering code) and thickness -mm-

10000(106

2.5(J)

2.5(J)

15000(156

2.0(D)

33000(336

47000(476

(106)
(156)
22000(226)
(336)
(476)
(686)

68000(686

100000(107)

2.5(J)

11



N€:nerAL cAPACITORS

Size

1210
(32)

N€:neRAL cAPACITORS

TC

Size

0402

0603 | 0805
10) | (21

0603
(10)

0603
(10)

Rated V

6.3(0) | 25(A) | 50(B

A | 50(8) | 50(B)

TC

U2J(V), S2L(L)

T2H(T)

R2H(R)

Capacitance -pF- (part numbering code) and thickness -mm-

Rated V

50(B) | 50(B) | 50(B)

50(8) | 50

(B) | 50(B)

50(B) | 50(B) | 50(B

0.5(0R5)

1(010)

Capacitance -

pF- (part numbering

code) and thickness -mm-

0.5(5)

1000(102

1200(122

1500(152

1800(182

2200(222

0.5(0R5)

1(010)

100
120

150

0.%)3 0.65

8 T (A

101)
121)
151)
180(181)

220(221)

330(331)

390(391)

1.25

470(471)

3900(392

4700(472

5600(562

560(561)

680(681)

(
(
(
(
(
270(271)
(
(
(
(
(
(

820(821)

6800(682

)
(122)
(152)
(182)
(222)

3300(332)
(392)
(472)
(562)
(682)

)

8200(822

10000(103

12000

910(911)

1000(102

10
1200(122

1500(152

15000

123
153
18000(183

22000(223

,\A
o

27000(273

I
=
o

i
>

(

(

(15
2200(222

(

(

(

)
)
)
)
)
)
)

— N
o

— N

43000(433

47000(473

62000(623

68000(683

—nN
o

91000(913

100000(104

)
(123)
(153)
(183)
(223)
(273)

33000(333)
(433)

(473)

(623)

(683)

(913)

)

)

1
(10
130000(134




UPER SMALL CAPACITORS

Dimensions

¢ @ @

¢ @ @ T

e

=

BW
EIA Dimension (M)
Code Code L w T BW
03 0201 0.6+0.03 0.3+0.03 0.3+0.03 0.15+0.05

Feature and Application

= Feature
* Small chip size(0.6X0.3%X0.3 mm)

+ 03 Series(COG) MLCC shows very low ESR valae.

* 03 Series are suited to only reflow soldering
+ 03 Series are suited to miniature RF module,
portable equipment and high frequency circuit

= Application
+ VCO, Tuner, RF Module
* MCM Module
* Mobile phone, Wireless LAN, Note PC

UPER SMALL CAPACITORS

Capacitance Table

Size

0201(03)

TC COG(C)

X7R(B) / X5R(A)

Rated V| 25(A) | 50(B) 6.3(Q) |

10(P)

Capacitance -pF- (part numbering code) and thickness -mm- (part numbering code)

0.5(0R5)

0.75(R75)

10010)

020

040

060

—O
~—

080

(
0(
0(
0(
.0(050
0(
0(
0(
0(

090

—O
~ W

680(68

1000(102)
1500(152)

2200(222)

(

(1

(
3300(332)
4700(472)

(682)

6800(682

—_
o

10000(103

(103)
22000(223)
47000(473)

100000(104)

X7R(B) [ :X5R(A) [N :Y5V(F)

—O
X

—O
X

NV oY




OW PROFILE CAPACITORS IGH VVOLTAGE CAPACITORS
Dimensions

] cee

ceT ; See | w
Qe e »«/ € <« « ) *Bwk/

BW
Code EIA Dimension ()
. v Code L w T BW
EIA Dimension(fit) 10 0603 1601 0.8+0.1 0.8+0.1 0.3+-0.0
Code Code L W T Thickness BW 21 0805 2.0+0.1 1.25%0.1 1.25%0.1 0.5+0.2/-0.3
code 31 1206 2202 L0202 112218'125 0.5+0.3
10 0603 1.620.1 0.8+0.1 0.5%0.05 S 02D 821015 167015 0.810.15
0.85%0.1 6CC 05?%%72?'103 5 508 S'Qfg'f nggg ggfgg 82183
.85*0. . .2/-0. 42 1808 4.5%0. .0=x0. .0%0. .8E0.
21 0805 2.0+0.1 1.25%0.1 0.60-0.1 6 0.5+0.2/-0.3 43 812 4.570.4 32703 3.270.3 0.870.3
0855015 C 55 2220 5.7%+0.4 5.0+0.4 3.2+0.3 1.0+0.3
31 1206 3.2+0.2 1.640.2 1.1540.1 P 0.5+0.3 Feature and Application
0.6+0.1 6 = Feature = Application
0.85+0.1 C * Highly reliable performance * Switching Power Circuit(SMPS)
0.90+0 .1 9 * Operating at high voltage level * Lighting Ballast, LCD back lighting inverter
1 ‘1 5+0'1 P . \}{iVidr(]e voEage Iéeveli fr?m 100V to 3000V . _lll_)C—&DRC cczg\r/]erter ilr;put ,Ultecrj, sn)ubber circuit
+ + o=+ U. + * High withstanding voltage * Tip & Ring(Phone, Fax, Modem
82 1210 3.220.3 2.520.2 1.35+0.15 S 0.6x0.3 * Tape & reel surface mount assembly * Network (IEEE802.3)
lggfgl T Capacitance Table
— J Size 0603(10) | 0805(21) | 1206(31)
= d Apoli . TC C0G(C)
eature ana Application o Rated V | 100(C) [200(D)] 250(E) [ 100(C) [ 200(D)] 250(E) [ 100(C) [ 200(D)[ 250(E) [ 500(G) | 630(H) [1000()[2000)
= Feature u Appllcatlon Capacitance -pF- (part numbering code) and thickness -mm-
* Thinner MLCC than general product + LCD Module 0.5(0R5)
(Same length and width of general product) + Hard Disc Drive ~910rD) | 1 |
» CPU socket 10(100)
* Mobile Product etc 27270 | | | ] HE R
88@0 [ [ [ I 1 1 SR (1H§ B
. 393%) | | | loss . L SRR
Capacitance Table w0 [ T T WD T T T Thss 0 C
Size 0603(10) 0805(21) 1206(31) 1210(32) _56(560) | | ogo lo0g0 ) o L | T N ) [
TC X5R(A) X5R(A) XTR(B) X5R(A) B8 g0 & O e oes s O
Rated VV |6.3(0) 10(P) |16(0)| 25(A)[6.3(0)| 10(P) | 16(0) | 25(A)|6.3(@)| 10(P) | 16(0) | 25(A) | 25(A)[ 6.3(Q)] 10(P) | 16(0) | 25(A) | 35(L) ~180(181)| (8 (C) | (c) | 085 P 151
. : - a1 T T T T T () T T 1.6 T
Capacitance -nF- (part numbering code) and thickness -mm- ~23290 6(23231)) H) 271
100(104) | Ryt | gy 1660 | S8 8 | “own [ [ [ Joss o8 [ |
1000(105) se0661) | [ [ Joss [ | | (]I
(5) (6) T (6) T (P) 680(681) © 1 1 T 1
1500(155)
T T(C) (C) + 820(821) T 12511251 T
2200(225) 1000(102) 1125 [ 125 | | (5 N .
3300(335) Tl 1200(122) 10 T @ T 16 |
o) o) 1ie) L©) | 1500(152) NN B B B D T
4700(475) (6) (6) o O 2200(222) mn EREEL
2700(272) 1.25 | O e
10000(106) (C) (C) ©) (C) 9) 3300(332) P 16 1.6
22000(226) © s | M 3000(392) )
XTR(B) I :X5R (A) 4700(472) 16+
The it . U . . 8200(822) H
*The thickness code in the product line up is available minimum thickness.
If i 10000(103)
you need the thicker product, we can also support your needs. ~18000(183)
():Possible to accept an order for 250/630 voltage parts, but in case of the maximum capacitance
16 part among them, consult with a person in charge of product development before you order. 17



IGH VOLTAGE CAPACITORS

IGH VOLTAGE CAPACITORS

1808(42)

Size

TC

100€C) | 200(D) | 250() | 500G | 630H) | 1000() | 20000) | 2000() | 3000K)

Rated V

100(C)] 200(D) | 250(E) | 500(G) | 630(H) | 1000() | 2000 [3000(K)[ 100(C) | 200(D) | 250(E) | 500(G) | 630(H) [1000(1) | 3000(K)

Capacitance -pF- (part numbering code) and thickness -mm-

Capacitance

pF- (part numbering code) and thickness -mm-

47(470)

82(820)

1.25

1000(102

==
fasde))

1200(122

1500(152

1800(182

2200(222

2700(272

3300

332

4700

472

5600(562

6800(682

(
(
(
(
(
(
(
(

8200(822

o

10000(103
120000123)]

15000

18000

15
18

27000(273
33000(333

39000(393

2.5()

47000(473

1.25(F) | 1.25(F)

1.6H) | 1.6H)

2.0(D) 2.0(D) 2()5
2.5 2.5
W) W)

68000(683

(
(
(
(
22000(223
(
(
(
(
(

(' ):Possible to accept an order for 250/630 voltage parts, but in case of the maximum capacitance
part among them, consult with a person in charge of product development before you order.

(' ):Possible to accept an order for 250/630 voltage parts, but in case of the maximum capacitance
part among them, consult with a person in charge of product development before you order.

—nNo

—~No
o




IGH VOLTAGE CAPACITORS

0603(10) |

0805(21)

1206(31)

IGH VOLTAGE CAPACITORS

X7R(B)

Size

1812(43) | 2220(55)

100C) | 100) | 200(0) | 250E) | 100(C) | 200D) | 250(E) | 500(G) | 630(H) | 100000 | 2000()

TC

X7R(B)

Capacitance -pF- (part numbering code) and thickness -mm-

Rated V

100(C) | 200(D)| 250(E) | 500(G) | 630(H) | 10000 | 2000() 30004 100(C) | 250) | 500(G) | 630(H) | 1000(D | 20001 [3000(K)

Capacitance -pF- (part numbering code) and thickness -mm-

680(68
1000(102

1500(152

3300(332

4700(472

)
(152)
2200(222)|
(332)
(472)
6800(682)

10000(10

G

080 |

0.65—

15000(153

22000(223

47000(473

68000(683

— 393 —

1.25(F)

| 1.25

—
A
—

100000(104

125 |

5PN

=
jfesYe))

(F)

——
>

1.25

3)

(153)
(223)
33000(333)
(473)]
(683)

)

)

(1
150000(154

1.6(H)

Size

1210(32)

| 1808(42)

—No
~

TC

X7R(B)

2.000)

Rated V

100(C)

250(E)

500G) |

630(H)

[ 10000 |

2000(J)

| 20000

Capacitance -nF- (part numbering code) and thickness -mm-

A_k
o>

470(471)

==
jesYe))

=
~ O

1000(102

1.25
(F)

1,25

— N
==

2200(222

25() 16(H)

6800(682

)
)
3300(332)
)

—nN
o

10000(103

25()

15000(1563

22000(223

1.25

47000(473

—N
—

*(2.5)

(1

(
33000(333

(

(

2.0(1)

2.5(J)

100000(104

150000(154

[
o

,\_.
o>

6

1000000

*(2.5)

330000(334

1.
(H)

0
5

2.0()

(1

(1
220000(224

(

(

470000(474

2.

o

(1)

2200000(225

680000(684

)
)
)
)
)
68000(683)
)
)
)
)
)
)

(1
1500000(1
(
(

3300000(335

)
)
)
)
)
)
)
470000(474) | 1.
)
)
)
)
)
)
)

1000000(105)

/\M

-8
J)

4700000(475)

— DN
fasg, |

*( ) Tip & Ring: A special CODE will be applicable.

*( ) Tip & Ring: A special CODE will be applicable.




WRRAY CAPACITORS

Dimensions

—

SW e

Y | '
o Y ANINININNS

Taw s
EIA Dimension(Im)
Code | Code L W T BW SW P
0.60+0.06

+ + + + +
A 0504 | 137+015 | 1.0+0.5 | O80T | 03601 | 02x01 | 0640l
A 0805 | 2.04015 | 1.25+015 | 0.85:0.1 | 05+02 | 0257015 | 1.0+0.1
B 0805 | 2.04015 | 1.25-015 | 0.85£0.1 | 025401 | 0254015 | 0.5+01
B 1206 | 3.2+015 | 16+015 | 0854015 | 0402 | 03+015 | 08+02

Feature and Application

= Feature = Application
+ Reduction in required space(more than 50%) * A bypass for digital and analog signal line noise generated

* Reduction in cost and time for replacement of PCB by telecommunications equipment and other common
* Reduction in amount of solder joints electronic circuits
« Easier PCB design

* Reduced waste from tape and reel packaging process

Structure and control code
= A: ARRAY(2-element) ® B : ARRAY(4-element)

Ceramic Body Ceramic Body

End Termination End Termination

WRRAY CAPACITORS

Capacitance Table

Size 0504(14) 0805(21)

TC COG(C) | X7R(B)/X5R(A) COG(C)

2 2 2 4
Element | £loment Element Element | Element

Rated V |25(A)|50(8)|63(Q)]10(P)[16(0)] 25(A)|25(A)[50(B)| 25(A)[50(B)

10(P)[16(0)] 25(A)|50(8)|16(0)[25(A)[50(B)

Capacitance -pF- (part numbering code) and thickness -mm- (part numbering code)

10.60

oo ©. [©
SO ) T rnon

(100)
(150)
22(220) | |'fg)
(330)
(470)
(680)

470(47

(10

(15

(
330(33

(

(

680(681

1000(102

2200(222

3300(332

)
)
)
) 0,60
(6)

10000(103

3
4700(472

0

5

0.60

)
15000(153)
22000(223)
(473)

47000(473 (6)

100000(104) e ©

100000(105) 0.8

:X7R(B) X5R(A)
% Please consult us for special capacitance and high voltage(100V)

0.857 7085

o

S22
O
ha(d)]

L
[—on

L-g
(N0
s
—oOn
—O
o




LTILAYER CERAN

APACITORS - — =

24

WMow EsL cAPACITORS

Dimensions

: ; W
& ) 1 —~ BW
EIA Dimension (1)
Code Code L w T BW
01 0306 0.8£0.1 1.6+0.1 0.5£0.1 0.15 min.
0.5£0.1 .
12 0508 1.25+0.1 2.0£0.1 0.85+0.1 0.2 min.
0.85%0.1 )
13 0612 1.6+0.2 3.2%0.2 1954015 0.2 min.
Feature and Application
= feature = Application
* Low ESL, good for noise reduction for high * High Speed Microprocessor
frequency * High Frequency Digital Equipment
* Highly reliable tolerance and high speed
automatic chip placement on PCBs
* Highly reliable performance
* Highly resistant termination metal
* Tape & reel for surface mount assembly
Capacitance Table
Size 0306(01) 0508(12) | 0612(13)
TC X5R(A) / X7R(B)
Rated V |6.3(Q)] 10(P) |16(0) | 25(A)| 50(B)|6.3(Q)] 10(P) [16(0) | 25(A) | 50(B) [6.3(Q)| 10(P) [16(0) | 25(A) | 50(B)
Capacitance -uF- (part numbering code)
0.01(103) 0.5(5) | 0.5(5) 0.5(5)
0.1(104) 0.5(5) 0.5(5) |0.85(C) 0.85(C)
0.22(224) 0.5(5) 0.5()| 085 1.25(F)
0.33(334) RY 055
0.47(474) 05(5)| () (C)
0.68(684) 0.85
1.0(105) (C) 0.85(C)|1.25(F)
1.5(115) 0.5(5) 125
2.2(225) 0.85(C)| (F)
4.7(475) 1.25(F)|1.25(F)
10(106) 125

X7R(B) T :X5R(A)

ﬁACKAGING SPECIFICATIONS

* Cardboard Paper Tape(4mm)

—|-l— B

Feeding Hole
Chip inserting Hole
D
e ) AN S A A E
VoW A v
} Flw
I I 1 m v
\ |
= PO P2l P
Unit: inch(mm)
Symbol A B w F E Pl | P2 | PO | D t
Type
0603 1.1 1.9
(1608) | *0.2 | +0.2
Dimen- | 0805 1.6 24 8.0 3.5 1.75 4.0 2.0 40 | 915 11
sion (2012) | +02 | +02 | *0.3 | £0.05 | *+0.1 | +0.1 | £0.05 | £0.1 | +01/-0 | Below
1206 2.0 3.6
(3216) | +02 | +0.2
« Cardboard Paper Tape(2mm)
Feeding Hole
Chip inserting Hole
H=N @’ , E
— Al
| N | Flw
| |

PO P2_|_P1

et

Unit: inch(mm)

Symbol
ElEs A B W F E P1 | P2 | PO | D t
Type
0201 038 | 068 0.37
_ (0603) | +0.03 | +0.03 715 | £0.03
Dimen- 8.0 35 | 175 2.0 2.0 40 | o1
(1005) | +0.04 | +0.04 : +0.05

25
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ﬁACKAGING SPECIFICATIONS

* Embossed Plastic Tape

Feeding Hole

Chip Inserting Hole

ﬁACKAGING SPECIFICATIONS

* Reel Dimensions

D |
) $ D—AD- AN AN E
/ FAﬂ Y N /\V % % / L
W
no F}Ej [ |
| \ MR R \
H\ \R PO P2 P1
t0
Unit: inch(mm)
Symbol
A B w F E P1 P2 Po D t1 to
Type
0805 1.45 2.3
(2012) | 0.2 | 0.2
1206 1.9 35 8.0 35 4.0 2.5
(3216) | £0.2 | £0.2 | +0.3 | +0.05 +0.1 max
1210 2.9 3.7 715
Dimen- | (3225) | +0.2 | 0.2 1.75 20| 40| 7 0.6
sion 1808 2.3 49 +0.1 +0.05 | £0.1 0 BELOW
(4520) | 0.2 | 0.2
1812 3.6 491 120 | 560 8.0 3.8
(4532) | 0.2 | £0.2 | +0.3 | £0.05 +0.1 max
2220 55 6.2
(5750) | 0.2 | 0.2
* Taping Size
Empty Section Empty Section Loading Section
| 45 Pitch | Packed Part | 50Pitch | 35Pich
[ [ [ |
o o o o oo o o o o d
O o O \ O o g
END Start
Unit: inch(mm) and pcs
: Cardboard . Embossed
Type | Symbol Size Paper Tape Symbol Size Plastic Tape
All Size <3216
0201(0603) 10,000 1210(3225), 1808(4520) 2,000
7" Reel C E (t<1.6mm)
0402(1005) 10,000 1210(3225) (t >2.0mm) 1,000
OTHERS 4,000 1808(4520) (t >2.0mm) 1,000
10" Reel 0] - 10,000 - - -
All Size <3216
0402(1005) 50,000 1210(3225), 1808(4520) 10,000
D (t<1.6mm)
OTHERS 10,000 12108225)(1.6<t<2.0mm) 8.000
H 0603(1608) 10,000 or 1206(3216)(1.6<) :
13" Reel 15,000 F 1210(3225) (t >2.0mm) 4,000
L 0805(t<0.85mm) 15,000 or 1808(4520) (t >2.0mm) 4,000
(2012) 10,000(Option) 1812(4532) (t <2.0mm) 4,000
1206(t<0.85mm) 10.000 1812(4532) (t >2.0mm) 2,000
(3216) ‘ 5750(2220) 2,000

Unit: mm
Symbol | Tape Width A B C D
7' Beel 8mm @180+0/-3 | @60+1/-0 | @13£0.3 | 25£0.5
12mm @180+0/-3 | @60+1/-0 | @13£0.3 | 25£0.5
| 13" Reel 8mm @330£2.0 | @80£1.0 | ¥13£0.3 | 25%0.5
. " omm | 9330120 | @80+1.0 | ©1310.3 | 2505
B Symbol | Tape Width E W t R
7' Reel 8mm 2.0%+05 9+0.5 1.2£0.2 1.0
-\W-\ ¢ 12mm 2.0%+05 13£0.5 1.2£0.2 1.0
e 1" Reel 8mm 2.0%+05 9+0.5 2.2%0.2 1.0
ee 12mm 20105 | 13105 | 2202 | 1.0
IEULK CASE PACKAGING
* Bulk case packaging can reduce the stock space and transportation costs.
* The bulk feeding system can increase the productivity.
* |t can eliminate the components loss.
i N e O GO
C"l ‘t'i
D—»
—lE
‘\=\\ N\ -
A A
Fogw G
------ V / [tH
L S S
Unit: mm
Symbol A B T C D E
Dimension 6.8%0.1 8.8%0.1 1201 1.5+0.1/-0 2+0/-0.1 3.0+0.2/-0
Symbol F w G H L |
Dimension | 31.5+0.2/-0 | 36+0/-0.2 19+0.35 7%+0.35 110£0.7 51+0.35
* QUANTITY Unit: inch(mm) and pcs
Si 0402(1005) 0603(1608) dete 0
iz T=0.65mm T=0.85mm
Quantity 50,000 10,000 or 15,000 10,000 5,000 or 10,000

27



ELIABILITY TEST CONDITION

ELIABILITY TEST CONDITION

No Item Performance Test Condition
1 | Appearance No abnormal exterior appearance Visual Inspection through Microscope (X 10)
e 10,200MQ rr?inh. or 500MQ - /ltlF min. Apply the rated voltage for 60~120 sec.
nsulation product whichever is smaller . ) )
2 Resistance (Rated voltage <16V:10,00042 min. or 100 *R:t(laldbvoltage > 52'0\/.' wssL(JJlgtlfgoli{/gastance
Q- 4F min. product whichever is smaller) shall be measured wit - C
Apply the specified voltage* for 1~5 sec.
Charge/Discharge current limit:50mA max.
*CLASS I (Rated Voltage < 100V):300% of the rated Voltage
Withstan CLASSTI (Rated Voltage <100V): 250% of the rated Voltage
ithstandin : : ;
3 Voltage ¢ tl;lo dlglectnc breakdown or mechanical In the case of Vr =100V products, following condition should
reaxdown be applied.
100V <Rated Voltage <500V: 200% of the rated Voltage
500V <Rated Voltage <1000V: 150% of the rated Voltage
Rated Voltage >1000V: 120% of the rated Voltage
Capacitance Frequency Voltage
CLASS I | Within the specified tolerance <1,000pF 1MHz£10% 0.5~ 5V,
Capaci >1,0000F 1KHz+10% : fms
4 >
tance Capacitance Frequency Voltage
CLASSTI | Within the specified tolerance <104F 1KHzE10% 1.0+0.2Vims
>104F 120Hz*+20% 0.5+0.1Vrms
Capacitance > 30pF : Q >1,000 Capacitance Frequency Voltage
Q CLASS I <30pF:Q>400 +20C <1,000pF 1MHz£10% 0.5~ 5V
(C : Capacitance) >1,0000F TKHz£10% : ms
1. Characteristic* A(X5R), B(X7R), X(X6S) Capacitance Frequency Voltage
Rated Voltage Spec <104F 1KHz£10% 1.0£0.2Vrms
>o5y 0.025 max >10uF 120Hz+20% 0.5£0.1Vrms
16V 0.035 max %1.0201 C=0.0224F, 0402 C=0.224F , 0603 C>2.2,F
10v 0.05max 0805 C=>4.74F, 1206 C>104F, 1210 C=>224F,
6.3V 0.05 max/0.10 max! 1812 C=474F, 2220 C=1004F
2. Characteristic: F(Y5V) All Low Profile Capacitors (P.16).
5| Tand | CLASSII | Rated Voltage Spec *2.0603 C>0.47,F, 0805 C>1,F
S0V 0.05 max, 0.07 max2 || «3.0402 C>0.0334F, 0603 C>0.14F
35V 0.07 max All 0805, 1206 size, 1210 C<6.84F
0.05 max/ *
25 0.07 max?/0.09 max+_|| 4 1210C>6.847
16V 0.09 max/0.125 maxs_|| *9- 0402 C=0.22,F
10V 0.125 max/0.16 max6 || *6. All 1812 size
6.3V 0.16 max
Characteristic | Temp. Coefficient(PPM/C) Capacitance shall be measured by the steps
C 0+ 30 shown in the following table.
P —150 + 60 Step Temperature(C)
R =220 £ 60 1 25+ 2
CLASSI S —330 + 60 2 Min. Operating Temp. £2
T =470 = 60 3 25 + 2
U —750 £ 120 4 Max. Operating Temp. +2
0838 Capacitance (1) CLASS I B
R Characteristic Change (%) Temperature Coefficient shall be calculated from the
6 TS5 with No bias formula as below o
O+ ®© . — — o
g § S AX5R). B(XTR) +15% Temp. Coefficient= C1X—A.|.><106 [opm/C]
Q80 X(X6S) +22% C1: Capacitance at step 3
O% F(Y5V) £00%~—82% C2: Capacitance at 85C
CLASSTT AT:60C (=85C—25C)
(2) CLASSTI
Capacitance Change shall be calculated from the
formula as below
AC= —020_1 I x100(%)
C1: Capacitance at step 3
C2: Capacitance at step 2 or 4

No Item Performance Test Condition
Apply 500g.f* pressure for 101 sec. *200g.f for 0201
7 éﬁgﬁzt\f of No indication of peeling shall occur
Termination on the terminal electrode * 5000.f
* Bending Limit: Tmm  « Test Speed: 1.0mm/sec.
Appear |\ indication of peeling shall occur * Keep the test board at the limit point in 5 sec.
ance * Then Measure Capacitance
Characteristic Capacitance Change e R=340+
g | Bending CLASS | 5% or = 0.5 pF 50
Strength Capaci whichever is larger / R
tance A(X5R), 0 [E— U3
BIXTR), | £12.5% | | |Bending limit
CLASSII | X(x69) S 451
F(Y5V) | £30% #* R=230 for 0201
More than 95% of the terminal surface is Solder Sn—3Ag—0.5Cu 63Sn—37Pb
to be soldered newly, so metal part does e D
not come out or dissolve Solder Temp. 245+5C 23555C
9 Solderability Flux RMA Type
. A Dip time 3%0.3 sec. 5+0.5sec.
Pre—heating at 80~120°C for 10~30 sec.
APDERr | N6 mechanical damage shall occur Solder temperature: 270£5C DIP TIME:10+1 sec.
ance _ . Each termination shall be fully immersed and
Characteristic | Capacitance Change preheated as below:
W +2.5% or £ 0.25 pF T
% Conaci CLASSI whichever is larger Step Temperature(C) (Slgge)
apaci A(X5R), .
2 | tance ngmg +7.5% 1 80~100 60
5} CLASSTI
2 X(X6S) | £15% 2 150~180 60
101 @ F(Y5) | F20%
§ (CLA%S D Within the specified initial value
% Tand Leave the capacitor in ambient condition for specified time*
@ (CLASSID Within the specified initial value before measurement
@ insulation *24 £ 2 hours(CLASSI)
osstamas | Within the specified intial value 48 + 4 hours(CLASSID
W'tcgﬁgg‘é'” Within the specified initial value
Appear No mechanical damage shall occur The capacitor shall be subjected to a harmonic motion
ance — : having a total amplitude of 1.5mm changing frequency from
Characteristic | Capacitance Change 10Hz to 55Hz and back to 10Hz in about 1 min.
+2.5% or £ 0.25 pF
) CLASS I whichever is larger
Capaci AXGR), |, Repeat this for 2hours each in 3 mutually perpendicular
| tance B(X7R) | 2% directions.
11 | Vibraton CLASST [ (x6s) | +10%
es F(Ysv) | =20%
(CLAQSS 1y| Within the specified nitial value
(CLTAaggﬂ) Within the specified initial value
WISUNON |\ ihin the specified intial value
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ELIABILITY TEST CONDITION

No ltem Performance Test Condition
Appear |\ mechanical damage shall occur Temperature: 40+2C
ance _ : Humidity: 90~95% RH
Characteristic | Capacitance Change Duration Time: 500+12/—0 Hr.
+5% or £ 0.5 pF
Capaci CLASSI whichever is _larger
tance A(X5R), Leave the capacitor in ambient condition for specified time*
B(X7R)| £12.5% before measurement
CLASSTI | X(X6S) *24 1 2 hours(CLASSI)
HUm|d|ty F(Y5V) +30% 48 + 4 hOUrS(CLASSH)
12| (Stead Q Capacitance >30pF : Q=350
)y (CLASS ) | 10=Capacitance <30pF : Q>275+2.5%C
state Capacitance <10pF : Q=200+10xC
(C: Capacitance)
1.Capacitance: A,B | 2.Capacitance: F
0.05max(16V and over) | 0.075max(50V, 25V)
Tand 0.075max(10V) 0.1max(16V C<1.04F)
(CLASSID 0.075max 0.125max(16V C>1.04f)
(6.3 except Table 1) 0.15max (10V)
0.125max* 0.195max (6.3v)
(refer to Table 1)
Insulation| 1,000MQ or 50MQ- 4F product whichever
resistance| is smaller
ApPPEAr | No mechanical damage shall occur Applied Voltage: rated voltage
ance Temperature: 40+2C
Characteristic | Capacitance Change Humidity: 90~95% RH
CLASS I +7.5% or + 0.75pF Duration Time: 500+12/=0 Hr.
whichever is larger Charge/Discharge Current: 50mA max.
Capaci A(X5R),
tance B(X7R)| +12.5% o '
3 CLASST] X(X6S) — Perform the initial measurement according to Notel.
é F(Y5V) |in case of Table 2*
2 . +30~ —40% Perform the final measurement according to Note2.
13 o Q CapacnanceZéngFF : 8212(%) -
@ <30pF : Q= + X
2 (CLASSD) (C: Capacitance)
2 1.Capacitance: A,B | 2.Capacitance: F
0.05max(16V and over)|  0.075max(50V, 25V)
0.075max(10V) 0.1max(16V C<1.04)
Tans 0.075max 0.125max(16V C>1.04f)
CLASSID (6.3V except Table 1) | 0:15max (10V)
0.125max* 0.195max (6.3v)
(refer to Table 1)
X(X6S) 0.11max (6.3V and below)
Insulation | 500MQ min. or 25MQ- xF min.
resistance| product whichever is smaller
APDEar |\ mechanical damage shal occur Applied Voltage: 200%* of the rated voltage
ance _ : Temperature: max. operating temperature
Characteristic | Capacitance Change Duration Time: 1000+48/—0 Hr.
+3% or + 0.3 pF Charge/Discharge Current: 50mA max.
CLASSI whichever is larger ¢ ¢ "
AXGR),| |
; | £12.5%
§ gi%‘:m )B((gg) s *Rated Voltage <250V: 200% of the rated Voltage
S <rated voltage < : 6 of the rated Voltage
5 cuass 8 25% 500V <rated voltage < 1000V: 120% of the rated Vol
E F(Y5V) ; 3002 1000V <rated voltage <3000V: 100% of the rated Voltage
ul o= * in case of Table 2 Refer to table(3): 150%/100% of the rated Voltage
> ~ — Oo
3 Capacitance=>30pf : Q=350 Perform the initial measurement according to Note1 for class I
g Q 10<Capacitance <30pf : Q>275+2.5XC
ks (CLASST) Capacitance <10pF : Q>200+10XC
< (C: Capacitance) Perform the final measurement according to Note2.
T 1.Capacitance: A,B | 2.Capacitance: F
0.05max(16V and over)|  0.075max(25V and over)
Tans 0.075max(10V) 0.1max(16V, C<1.04)
(CLASSH) 0.075max 0.125max(16v, C21.0)LF)
(6.3V except Table 1) 0.15max (10V)
0:125max* 0.195max (6.3V)
(refer to Table 1)
X(X6S) 0.11max (6.3V and below)
Insulation | 1,000M%2 or 50MR2- 4F product whichever
resistance|is smaller
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ELIABILITY TEST CONDITION

No Item Performance Test Condition
Appear |\ mechanical damage shall ocour Capacitor shall be subjected to 5 cycles.
ance _ : Condition for 1 cycle:
Characteristic Capacitance Change 5 T ) T .
CLASS I £2.5% or * 0.25pF - fnrirr]qpirsg;?ing melmin.
° Capaci e whichever is larger 1 tempe.rature +0/-3 30
53 tance ' | £7.5% 2 25 2~3
@) B(X7R) i
15| 2 CASSTL Xix65) | +15% 3 temperature +0/-3 30
© F(Y5V) | +20%
g 4 25 2~3
é (cLASS 1) | Within the specified initial value Leave the capacitor in ambient condition for specified time*
Tand s — before measurenment
(CLASSID Within the specified initial value 24 + 2 hours(CLASS 1)
: +
INSUBON | \ihin the spedified initial value 48 £ 4 hours(CLASSI)
Recommended Soldering Method
Size Temperature . Condition
inch(mm) Characteristic Capacitance Flow Reflow
0201 (0603) _ — - O
- 0402 (1005)
2 Class 1 - @) @)
()
2g 0603(1608) Class TI C < 14 O @)
o< C > 14F - O
§ § Class 1 - O O
g8 ss 1 C<A47sF 0 O
16 2 S 0805 (2012) Class C= 47 = 5
§ g Array - - 0
2 u;: Class I - 6] O
EM C <104 O @)
g 1206 (3216) Class II Cs 107 = o
- Array - - O
1210 (3225) @)
1808 (4520) _ _ - O
1812 (4532) O
2220 (5750) @)

Notel. Initial Measurement For Class I

Perform the heat treatment at 150°C+0/—10°C for 1 hour. Then Leave the capacitor in ambient condition for 484 hours before
measurement. Then perform the measurement.

Note?2. Latter Measurement

1. CLASSI

Leave the capacitor in ambient condition for 2422 hours before measurement.
Then perform the measurement.

2. CLASSII

Perform the heat treatment at 150°C+0/—10Cfor 1 hour. Then Leave the capacitor in ambient condition for 48+4 hours before
measurement. Then perform the measurement.

uTablel. mTable2. mTabled.
Tand 0.125 max* High Temperature Resistance test High Temperature Resistance test
0201 C = 0.0224f 4C(Y5V) +30~—40% Applied | 100% of the rated | 150% of the rated
0402 C > 0.224F 0402 C > 0.474F Votage voltage voltage
0603 C > 2.24F 0603 C > 2.24F 0201 C > 0.14F 0201 C > 0.0224F
CLASSII | 0805C = 4.74F CLASSII 0805 C = 4.74F CLASSIT | 0402C > 1.04 | 0402C > 0.474
A(XsR), | 1206 C > 10.04F F(Y5V) 1206 C > 10.04F AXXGR), | 0608C =474 | 0603C = 2.2
B(X7R) | 1210C = 22.04F 1210 C = 22.04 B(X7R). | 0805C >22.04f | 0805C > 4.7,
1812C = 47.04 1812C > 47.04 X(x6s), | 1206C > 47.04 | 1206 C > 10.04F
2220 C = 100.04 2220 C = 100.04F F(Y5V)’ 1210 C = 100.04F | 1210 C > 22.04F
All Low Profile All Low Profile | 1812 C > 47.04F
Capacitors (P.16) Capacitors (P.16) | 2220 C > 100.04F
Note3. All size in reliability test condition section is “inch”
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PPLICATION MANUAL FOR SURFACE MOUNTING

1.Storage of products.

1-1. Storage Environment
Tape packing materials are designed to withstand long—term storage, but they will degrade more rapidly in the

presence of high temperature or high humidity, Therefore, the products must be stored in an ambient 5~40C
with a relative humidity of 20~70%. Allowable storage period is within 6 months from the outgoing date of
delivery.

1-2. Corrosive Gases
Since sulfur and chlorine may degrade the solderability of the end termination, it is important to store the

capacitors in an environment free of these gases

1-3. Temperature Fluctuations
Since dew condensation may occur by the differences in temperature when the products are taken out of
storage, it is important to maintain a temperature—controlled environment.

. Design of Solder Land Pattern
When designing printed circuit boards, the shape and size of the solder lands must allow for the proper amount
of solder on the capacitor. The amount of solder at the end terminations has a direct effect on the
probability that the chip will crack. The greater amount of solder, the larger amount of stress on the chip, and the
more likely that it will break. Use the following illustrations as guidelines for proper Solder land design.

Recommendation of solder Land Shape and Size

Solder Resist N T Solder Resist
W -t [ ] ELL
o~ /
Solder
Land 2/3W<b<W 2/3T<alT

.Adhesives
MLCCs generally require the use of an adhesive to position the chips to the circuit board prior to soldering.

3—1. Requirements for Adhesives

They must have enough adhesion so that the chips will not fall off or move during the handling of the circuit board.

They must maintain their adhesive strength when exposed to soldering temperatures.

They should not spread or run when applied to the circuit board.

They should have a long pot life.

They should harden quickly.

They should not corrode the circuit board or chip material.

They should be a good insulator.

They should be non—toxic, and not produce harmful gases, nor be harmful when touched.

3-2. Application Method

It is important to use the proper amount of adhesive. Too little will cause poor adhesion to the circuit board, and
too much may strain the conductor pattern, thereby causing defective soldering. The following illustrations
show the proper quantity of adhesive.

Solder Resist
Land a a_ b Unit: mm

— Type 21 31

PCB a 0.2min 0.2min

- z 3 — b 70~1004m 70~1004m
- = o 50 50

3—3. Adhesive hardening Characteristics
To prevent oxidation of the terminations, the adhesive must harden at 160°C or less, within 2 minutes or less.

4. Mounting

4—1. Mounting Head Pressure
Excessive pressure will cause chip capacitors to crack. The pressure between nozzle and chip capacitor will be 300g
maximum during mounting.

4-2. Bending Stress

Bending of printed circuit board by mounting head when double—sided circuit boards are used, chip capacitors first are
mounted and soldered onto one side of the board. When the capacitors are mounted onto the other side,

it is important to support the board as shown in the illustration. If the circuit board is not supported, it may bend, causing
the already—installed capacitors to crack.

l nozzle

Lforce

[ 1]
\J_I—LL/U\J_I_LI/

support pin /

5. Flux

Although highly—activated flux gives better solderability, substances which increase activity may also degrade the
insulation of the chip capactiors, To avoid such degradation, it is recommended that a mildly activated rosin flux
(less than 0.2% chlorine ) be used.

6. Soldering

Since a multilayer ceramic chip capacitor comes into direct contact with melted solder during soldering, it is exposed to
potentially mechanical stress caused by the sudden temperature change. The capacitor may also be subject to silver
migration, and to contamination by the flux. Because of these factors, soldering technique is critical.

6—1. Soldering Methods

Method Classification
. Overal - Infrared rays
fl -
Reflow apor pnase
| .
slodering - Air heater
- Local
heating i
- Light beam
Flow - Single wave
Soldering - Double wave

6—2. Soldering Profile
To avoid the crack problem by sudden temperature change, follow the temperature profile in the adjacent graph.
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6—2—1 Pb—Free (Sn 100%) Plating

=*REFLOW SOLDERING
+5¢ )
Pre—heating 623%05%0 _ Gradu?rl] Cophng
Soldering | a——— intheair |
T (C
emp.(C) AT
(I)ﬁ%%%Z:T?e)‘jnd below 3010 50 Sec.
(I1)1210(3225) and over
130C max.

Pre—heating [ --..........__ ‘
Temp.(T) ‘

-

60 sec. min. 60 to 120 sec.

Time(sec.)

=»FLOW SOLDERING
e
Pre—heating 523205%2)(_ Gradual Cooling
Soldefing | -~ ] intheair
Temp.(C) T
AT
(1)1206(3216) and below
1150°C max.
Pre—heating| l
Temp.(TC)

- 120 sec. min. " Time(sec.)
» SOLDER IRON(Hand Soldering)
Variation of| Soldering |Pre-heating| Soldering | Cooling Condition of !ron Facilities _
Temp.(C) | Temp(T) | Time(sec) | Time(sec) | Time(sec) | Wattage | a.rl;lmgt or S°-}-°i|:1ré"9
AT<130 [300+10Cmax| = 60 sec. < 4 sec. - 20W max 3mm max 4 sec max

- |

6—3. Manual Soldering

Manual soldering can pose a great risk of creating thermal cracks in chip capacitors. The hot soldering iron tip comes
into direct contact with the end terminations, and operator’s carelessness may cause the tip of the soldering iron to
come into direct contact with the ceramic body of the capacitor.

Therefore the soldering iron must be handled carefully, and close attention must be paid to the selection of the soldering
iron tip and to temperature control of the tip.

6—4. Amount of Solder

Cracks tend to occur
due to large stress.

TN

Too much Solder

Weak holding force may
cause bad connections or
detaching of the capacitor

JL T

Not enough solder

6—>5. Cooling
Natural cooling using air is recommended. If the chips are dipped into solvent for cleaning, the temperature difference
(AT) must be less than 100°C

6—6. Cleaning

If rosin flux is used, cleaning usually is unnecessary. When strongly activated flux is used, chlorine in the flux may
dissolve into some types of cleaning fluids, thereby affecting the chip capacitors. This means that the cleaning fluid
must be carefully selected, and should always be new.

7. Notes for Separating Multiple, Shared PC Boards.

A multi—PC board is separated into many individual circuit boards after soldering has been completed. If the board is
bent or distorted at the time of separation, cracks may occur in the chip capacitors. Carefully choose a separation
method that minimizes the bending of the circuit board.
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© Domestic Worksites

© Manufacturing Subsidiaries
© Sales Subsidiaries

® Sales Offices

L2343} (Sales Operation Center in Korea)

THARA
45 F0IN SHE 450-9 UBUE 63
TEL : (054)456-5156 FAX : (054)456-5158

LHCH2 A< T PACHIE>

MEH=

MEA ZET RIS 1001-13, 14,15

TEL : (02)3458-9000 FAX : (02)3458-9100
ofjo[=IAOIE!

MEA ST 7S 371-28

0|24 Wal CF5 9053

TEL : (02)2026-2610~2 FAX : (02)2026-2613
eI,

MEA AT Y52 3745131

HRIBHE S 25 2463 140-113

TEL : (02)716-6428 FAX : (02)719-8325
HSIHRt

MSA| 847 3142 371 16-96 QY 35
TEL : (02)718-3322 FAX : (02)703-8958
2

MEA 2HTIIME 219-8BF 25

TEL : (02)838-5588 FAX : (02)859-5858
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