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Bintroduction

HITANO Multilayer Ceramic Chip Capacitors supplied in bulk or tape & reel package are ideally suitable for thick-film

hybrid circuits and automatic surface mounting on any printed circuit boards.

CHIP CAPACITORS SOFT TERMINATION ST SERIES

ST series use a special material between nickel-barrier and ceramic body. It provides excellent performance to
withstand bending stress occurred during process and provide more security for PCB process.

The nickel-barrier terminations are consisted of a nickel barrier layer over the silver metallization and then finished by
electroplated solder layer to ensure the terminations have good solder ability. The nickel barrier layer in terminations

prevents the dissolution of termination when extended immersion in molten solder at elevated solder temperature.

Features

bending testguarantee.

* High capacitance in given case size.

High performance to withstanding 5mm of substrate

Awide selection of sizes is available (0603 to 2225).

Applications

For general digitalcircuit.

For power supply bypass capacitors.

For consumer electronics.

For telecommunication.

* Capacitor with lead-free termination (pureTin).
* Reduction in PCB bendfailure. *  DC to DC converter
* High reliabilityandstability.
* RoOHS & HALOGENcompliant.
MPart Numbering
ST 0603 N 100 G 500 N T
Series Size Dielectric, Capacitance Jolerance | Ratedvoltage |Iermination | Packaging
Inch (mm) |N:COG(NPO) |Two significant B=+0.1pF |Two significant N=Cu/Ni/Sn |B =Bulkin
0402(1005) digitSffollowed zyR digits followed by Tray
no. of zeros an C=+0.25pF —
0603 (1608) |B: X7R is in place of .no.. of zeros. And R OF_) = 500/Reel
0805 (2012) decimal point. eg.: |p=+0.5pF |'S In place of 1= 1K/Reel
decimal point. 2= 2K/Reel
1206 (3216
g RA7=0.47pF F=£1% 3= 3K/Reel
1210 (3225) 0R5f0.5pF 250= 25 VDC T= 4K/Reel
1808 (4520) 1R0=1.0pF G=+2% 500= 50 VDC U= 10K/ Reel
1812 (4532) 100=10x100 Jme50 101=100 vDC V= 15K/ Reel
1825 (4563) ~10pF T 201=200 vDC
2220 (5750 _ 251=250 vDC
(5750) 102=10x102 K=£10% -
2225 (5763) = 1000pF 501= 500 VDC
104=10 104 M=120% 631=630 VDC
=10x
= 100000pF 102= 1000 VDC
202= 2000 VvDC
302= 3000 VDC
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EDimensions

Size Thickness
inch(mm) L (mm) W (mm) ) MB (mm) | L |
Refer to
0402(1005) |1.00+0.10 0.5+£0.10 range 0.25+0.05/-0.10 TT
table
0603 (1608) [1.60+0.20| 0.80+0.15 0.40+0.15 ﬁ
0805 (2012) |2.10+0.20| 1.25+0.20 0.50+0.20 ) )
Fig. 1 The outline of MLCC

1206 (3216) |3.30+0.30(1.60+0.30/-0.10 0.60+0.20

1210 (3225) |3.30+0.40| 2.50+0.30 0.75+0.35

1808 (4520) |4.60+0.50| 2.00+0.20 0.75+0.35

1812 (4532) |4.60+0.50| 3.20+0.30 0.75+0.35

1825 (4563) |4.60+0.50| 6.30+0.40 0.75+0.35

2220 (5750) |5.70+0.50| 5.00+0.40 0.85+0.35

2225 (5763) |5.70+0.50| 6.30+0.40 0.85+0.35

BGeneral Electrical Data

Dielectric NPO X7R
Size 0402~2225
Capacitance range 0.1PF~330NF 100PF~22UF
Capacitance tolerance B,C,D,F,G,J,K K,M
Rated voltage 10V~4KV 6.3V~4KV
Operating temperature -55to +125 -55to +125
Capacitance characteristic +/-30ppm +/- 15%
Termination Ni/Sn (lead-free termination)

* Measured at the condition of 30~70% related humidity.

NPO: Apply 1.0£0.2Vrms, 1.0MHz+10% for Cap<1000pF and 1.0£0.2Vrms, 1.0kHz£10% for Cap>1000pF, 25°C at ambient
temperature

X7R, X5R: Apply 1.0+£0.2Vrms, 1.0kHz+£10%, at 25°C am bient temperature. Y5V: Apply 1.0£0.2Vrms, 1.0kHz£10%, at 20°C
ambient temperature.

** Preconditioning for Class Il MLCC: Perform a heat treatment at 150+£10°C for 1 hour, then leave in a mbient condition for
2412 hours before measurement.
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ETypical Bending Cracks of MLCC

MLCC ceramic body is consisted of rigidity material. It will be suffered compressive and tensional stress when the carried
board is bended. If the suffered stress is over ceramic body strength, the bending crack is occurred. Therefore, the bending
crack will be only occurred after soldering process.

Fore

Faorce

The stress v.s. position on PCB duringbending
Chip mounting close to board separation point

Pfzilti-nssemisly panel

Magnitude of stress

1>2-~-3>4> 5




!emsnpmsmecoap.@ CHIP CAPACITORS SOFT TERMINATION ST SERIES

9.Structure

HITANO ST series is added a special termination material (Ultra-Buffer or Anti-Bend)between ceramic
body and Ni-barrier that can absorb mechanical stress to prevent bending crack occurred.

100% 5n External .
Terntinatton '/'— 1

Anti-Bend Term. I |
I8

100% Sm External
Terminaiton

Aaiti-Bendd Term.

|

Hi-barrier

Uiira-Butier

Cuor Ag
Tetmination

Inner Electrode

10.lllustration of Bending Test

(a) Supporting Condition of Substrate 20 {Unit:mm)
+—> Testing substrate B
Testing substrate B =" {Unitzmm) ) l ‘/
t
t ! -
I Capacitar R | o
Ly
E5 TG T E
| K,
1 i
1
- o ! T
* Pressurizing  Support
rod
] )
1, 4542 1 454 2 N Pressurizing F (pressurize)
4 > L] rod
Support (D5) Testing stand

Discrepancy between center of supports and center of substrate

(L L LS L L i e BB 2

Support

Testing stand

Discrepancy between center of testing substrate A and center of
pressurizing rod.
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Comparison of Bending TestResult

Resistance to Substrate

100
b —&— 0805,X7R,22nF,250V (C series) / ;
B 0805,X7R,22nF,250V (ST series) / . /
80%

—&- 1206,X7R,100nF, 100V (C series) / ’/
70% ||

—< 1206,X7R,100nF,100V (ST series) /
60%

/
50% / / v/
. |

20% / /
£

0%-..‘..‘{:.............

0.0 0.5 1.0 1.5 2.0 25 3.0 3.5 40 45 50 55 6.0 6.5 7.0 7.5 8.0 85 9.0 9.510.0

Failure Ratio (%)

Bending (mm)

PCB TEST RESULT
) Mean Bend C Mean Bend Improvement with
Size series(mm) ST series.(mm) Ultra-buffer
0402 22 25 300%
0603 22 25 300%
0805 22 25 300%
1206 22 25 300%
1210 22 25 300%
1808 >3 25 300%
1812 =23 =25 140%
1825 >3 25 117%
2220 =25 =7 114%
2225 =25 =7 114%
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BNPO(COG) Dielectric 0402 , 0603 Sizes

DIELECTRIC | NPO
SIZE 0402 0603
RAMERRICILTAEEE | g 16 25 50 100 |10 16 25 50 100 200 250
(VDC)
0.1pF (0R1) s s s s
0.2pF (0R2) s s s s
0.3pF (0R3) s s s s p p p P
0.4pF (0R8) S s s s p p p P
0.5pF (OR5) S S s s s P P P P P P P
0.6pF (0R6) S s s s s p p p p P P p
0.70F (0R7) s s s s s p p p p P P p
0.8pF (0R8) S s s s s p p p P P P p
0.9pF (0R9) S s s s s p p p P P P p
1.0pF (1R0) S s s s s p p p P P P p
1.2pF(1R2) S S S S S P P P P P P P
1.5pF (1R5) S s s s s P P P P P P P
1.8pF (1R8) S s s s s P P P P P P P
2.20F (2R2) S s s s s p p p P P P p
2.7pF (2R7) S s s s s p p p P P P p
3.3pF (3R3) S s s s s p p p p P P p
3.9pF (3R9) S s s s s p p p P P P p
4.70F 4R7) S s s s s p p p P P P p
5.6pF (SR6) S s s s s p p p P P P p
6.8pF (6R8) S s s s s p p p P P P p
8.2pF (8R2] S s s s s p p p P P P p
10pF (100) S s s s s p p p P P P p
12pF (120] S S S S S P P P P P P P
15pF (150) S s s s s P P P P P P P
18pF (180) S s s s s P P P P P P P
220F (220 S s s s s p p p P p p p
27pF (270) S s s s s p p p P P P p
33pF (330 S S S S S P P P P P P P
g 39pF (390) S s s s s P P P P P P P
8 47pF (470) S s s s s p p p P p p p
g S6pF (560) S s s s s p p p P P P p
] 68pF (680) S S S S S P P P p p p P
82pF (820) S s s s s p p p P P P p
100pF (101) s s s s s p p p P P P p
120pF (121) S s S S S P P P P P P P
150pF (151) S s s s s P P P P P P P
180pF (181) S s s s s P P P P P P P
220pF (221) S s s s s p p p P P P p
270pF (271) S s s s p p p P P P p
330pF (331) S s s s p p P : p b o
390pF (391) S s s s p p P : p b o
470pF (471) S s s s p p p P P P p
560pF (561) S s s s p p p P P
680pF (681) S s s s p P : p b
820pF (821) S s s s p P : p b
1,000pF (102 s s s s p p p P P
1,200pF (122 P P ) b
1,500pF (152 p p p p
1,800pF (182 p p p p
2,200pF (222 P b b b
2,700pF (272 P p b b
3,300pF (332 : p b b
3,900pF (392
4,700pF (472
5,600pF (562
6,800pF (682
8,200pF (822
0.010uF (103
0.012uF (123
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BNPO(COG) Dielectric 0805 Size

DIELECTRIC
SIZE

NPO
0805

RATED VOLTAGE
(VBC)

10

16

25

a1
o

100

200

250

500

630

1000

0.5pF (OR5)

x

0.6pF (OR6)

0.7pF (OR7)

0.8pF (OR8)

0.9pF (OR9)

1.0pF (1R0)

1.2pF (1R2)

1.5pF (1R5)

1.8pF (1R8)

2.2pF (2R2)

2.7pF (2R7)

3.3pF (3R3)

3.9pF (3R9)

4.7pF (4R7)

5.6pF (5R6)

6.8pF (6R8)

8.2pF (8R2)

10pF (100)

12pF (120)

15pF (150)

18pF (180)

22pF (220)

27pF (270)

33pF (330)

39pF (390)

Capacitance

47pF (470)

56pF (560)

68pF (680)

82pF (820)

100pF (101)

120pF (121)

150pF (151)

180pF (181)

220pF (221)

270pF (271)

330pF (331)

PP Ab- b b 2b-ab- b db b b-Ab-Ab- b b b-Rb-Rb-Ab-2b-b- b b-Rb-2b 2b 2b-J b bbb -Rb

> > > > > x> >

390pF (391)

DX XXX XXX XK XX XXX XK XXX XXX XXX XX XXX XX XXX XXX XXX XX XX XX XX

470pF (471)

560pF (561)

680pF (681)

820pF (821)

1,000pF (102)

XXX XIXIX|IX|IXI XXX X[IZIZT|> > > > > > > >>>>>>>>>>>>>>>>>>>r>rr >

XXX X XXX XXX X X[IZIIZT|> > > > > >>>>>>>>>>>>r>>>>r>r>>r>r>rzror

1,200pF (122)

1,500pF (152)

1,800pF (182)

2,200pF (222)

XX XXX XX XXX X X|IXIZI>r>>>x>r>>>r>>>>>>r>xrrzrrmr>r>r>rzr>rr>

XX XXX XX XXX X XXX XZIIT|> > > >>>>>>>>>>>>>r>x>rrr>xrr>rzr>rro>>

2,700pF (272)

3,300pF (332)

3,900pF (392)

4,700pF (472)

5,600pF (562)

6,800pF (682)

XX XXX X|ZT/ZT|Z(TZT|ZT|T T IT|> > >>>>>>>>>>>>>>>>>>>r>>>r>Er>rrrrr>>rr>>r

8,200pF (822)

0.010pF (103)

XX XXX XXX Tzl Tz T T/B>>2E>>>>>>>>>>>>>P>>>>>>>>>>>>P>>>>>>>

XX XXX X| XX IIZT/T IT|T T T T|T T

XX XXX X| XX ITIZT/T IT|T T T T|T T

XIXI XXX X|IX|IXITIT T I(T|ZT|ZT T IT I > >>>>>>>>>>>>>P>>>rr>r>»>rrr?r>»>>»>»rr>r>r>r>rrror
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BNPO(COG) Dielectric 1206 Size

DIELECTRIC NPO
SIZE 1206
RATED(VVDC(’:L)TAGE 10 16 25 50 100 200 250 500 630 | 1000 | 1500 & 2000
1.0pF (1R0)
1.2pF (1R2)] H H H H H
1.5pF (1R5)| H H H H H H H H H H H H
1.8pF (1R8)] H H H H H H H H H H H H
2.2pF(2R2)) H H H H H H H H H H H H
2.7pF (2R7)] H H H H H H H H H H H H
3.3pF(3R3) H H H H H H H H H H H H
3.9pF (3R9)| H H H H H H H H H H H H
4.7pF (4R7)| H H H H H H H H H H H H
5.6pF (5R6)| H H H H H H H H H H H H
6.8pF (6R8) H H H H H H H H H H H H
8.20F (8R2)] H H H H H H H H H H H H
10pF (100)) H H H H H H H H H H H H
12pF (120)] H H H H H H H H H H H H
15pF (150)| H H H H H H H H H H H H
18pF (180)| H H H H H H H H H H H H
22pF (220)) H H H H H H H H H H H H
27pF (270)) H H H H H H H H H H H H
33pF (330)) H H H H H H H H H H C C
39pF (390)) H H H H H H H H H H C C
47pF (470) H H H H H H H H H C C C
56pF (560)| H H H H H H H H H C X X
68pF (680)] H H H H H H H H H C X X
82pF (820)) H H H H H H H H H X X X
100pF (101)] H H H H H H H H H X X X
g 120pF (121)] H H H H H H H H H X L L
g 150pF (151)] H H H H H H H H H X L L
g 180pF (181)] H H H H H H H H H L L L
3 220pF (221)] H H H H H H H H H L L L
270pF (271) H H H H H H C C C L L L
330pF (331)] H H H H H H C C C L L L
390pF (391) H H H H H H C C C L L L
470pF (471) H H H H H C C C C L
560pF (561)] H H H H H C X X X L
680pF (681)] H H H H H C X X X L
820pF (821)) H H H H H C L L L L
1,000pF (102)) H H H H H C L L L L
1,2000F (122)) H H H H H C L L L
1,500pF (152)) H H H H H X L L L
1,800pF (182)) H H H H H X L L L
2,200pF (222)] H H H H H X L L L
2,700pF (272)) H H H H H X L L L
3,300pF (332)] H H H H H X L L L
3,900pF (392)) H H H H H X L L L
4,700pF (472)) H H H H H X L L L
5,600pF (562) H H H H H
6,800pF (682) C C C C C
8,200pF (822) X X X X X
0.010pF (103) X X X X X
0.012pF (123) L L L L L
0.015pF (153) L L L L L
0.018pF (183) L L L L L
0.022F (223) L L L L L
0.027uF (273) L L L L
0.033pF (333) L L L L
0.039pF (393) L L L L
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BNPO(COG) Dielectric 1210 Size

DIELECTRIC | NPO

SIZE 1210
RATED VOLTAGE
(VDC)

10pF (100)
12pF (120)
15pF (150)
18pF (180)
22pF (220)
27pF (270)
33pF (330)
39pF (390)
47pF (470)
56pF (560)
68pF (680)
82pF (820)
100pF (101)
120pF (121)
150pF (151)
180pF (181)
220pF (221)
270pF (271)
330pF (331)
390pF (391)
470pF (471)
560pF (561)
680pF (681)
820pF (821)
1,000pF (102)
1,200pF (122)
1,500pF (152)
1,800pF (182)
2,200pF (222)
2,700pF (272)
3,300pF (332)
3,900pF (392)
4,700pF (472)
5,600pF (562)
6,800pF (682)
8,200pF (822)
0.010pF (103)
0.012pF (123)
0.015pF (153)
0.018F (183)
0.022pF (223)
0.027|F (273)
0.033pF (333)
0.039pF (393)
0.0471F (473)

-
o
[uny
(o]
N
(4]
a1
o

100 200 250 500 630 1000 | 1500 @ 2000

(@]
(@]
(@]

DO NNrrfr X X X X Xolooolojlojlo|o
OO NN rrrf Xl X X X Xo|loooo|o|jo|o

Capacitance

OO OON|rrrrrr X X XXooloooloo oolo o

X X| X| X X X| X| X o/o/o/oo oo/oooofooooojlooo/ojo o/ o0|lo
X X| X X| X X| X Xooo oo/oo|loo/oojooo/oojloo|loo/o/o oo

|l rr X X X X X X X Xoooloo|loolojoo o|looojlojojojojoo oo/ oo
il XX X X X X X Xooloolooloo|loo|oloolojoo/oloo|o oo oo

X X|[o/o/o/oojoo|oo|oo|oloo/oo o000 00000000000 oo o000 00
X| X[ololojoooojojoojojofojojooooojojojojo(ojojloooo/o(o|jo(o(o(o/o]|o
X Xlooooojloo/loojoojojloo/oooo/oojoo/oojo/ooloo|loo|lo ool oo
X Xlooooojloo/loojoojojloo/oooo/oooo/oojo/ooloo(oo|lo ool o|o
X Xlooooojlooloojo/ojojloo/oooo/oooo/oojoooloo|loo|lo ool o|o
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BNPO(COG) Dielectric 1808 Size

2.0pF (2RO),

2.2pF (2R2)
2.7pF (2R7)
3.3pF (3R3)
3.9pF (3R9)|
4.7pF (4R7)
5.6pF (5R6)
6.8pF (6R8)|
8.2pF (8R2)
10pF (100)
12pF (120)
15pF (150)
18pF (180)
22pF (220)
27pF (270),
33pF (330)
39pF (390)
47pF (470)
56pF (560)
68pF (680)
82pF (820)
100pF (101)
120pF (121)
150pF (151)
180pF (181),
220pF (221)
270pF (271)
330pF (331),
390pF (391)
470pF (471)
560pF (561)
680pF (681)
820pF (821)
1,000pF (102)
1,200pF (122)
1,500pF (152)
1,800pF (182)
2,200pF (222)
2,700pF (272)
3,300pF (332)
3,900pF (392),

NN N]ENENNNN XXX XXX XXX X XXX X XXX XXX

XN NNG N NENGN NN XX XX XXX XX X XXX X XX X X X XX X
XN NN N NN NN N XXX XXX XXX X XX X)X XX XXX XXX

NN = [NNPNDNNEN NN X XXX XXX XXX XXX XXX XXX XXX XX X

NN NENNGN]NENENGNGNG N NN XXX XX XX XXX X X X XXX XX X X X X X X X
NN NENINGN]NENENGNNG N NN XXX XXX XXX XXX XXX X)X XX XX XX XX
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BNPO(COG) Dielectric 1812 Size

DIELECTRIC | NPO
SIZE 1812

RATED VOLTAGE
(vbBC)

=
o
=
()]
N
[$)]
(6]
o
=
o
o

200 250

a1
o
o

630 | 1000 | 1500 @ 2000 & 3000

x
x
x

10pF (100)
12pF (120)
15pF (150)
18pF (180)
22pF (220)
27pF (270)
33pF (330)
39pF (390)
47pF (470)
56pF (560)
68pF (680)
82pF (820)
100pF (101)
%) 120pF (121)
150pF (151)
180pF (181)
220pF (221)
270pF (271)
330pF (331)
390pF (391)
470pF (471)
560pF (561)
680pF (681)
820pF (821)
1,000pF (102)
1,200pF (122)
1,500pF (152)
1,800pF (182)
2,200pF (222)
2,700pF (272)
3,300pF (332)
3,900pF (392)
4,700pF (472)
5,600pF (562)
6,800pF (682)
8,200pF (822)
0.0104F (103)
0.012JF (123)
0.0151F (153)
0.018F (183)
0.022F (223)
0.027|F (273)
0.0331F (333)
0.039F (393)
0.0471F (473)

NN NININ N XX XX XXX XX XXX XX

NENNNENGN NN XXX XXX XXX X XXX X XX
NEN]NINENG N NN XXX XXX XXX X XXX XXX

G | NINININNINENGNINENG N X XXX XXX XX XXX XX XXX XXX

DX| XXX XX XX X XXX X XXX X X XX XX XX XXX X XXX XX XX XX
DX| XXX XX XX X XXX X XXX X X XX XX XX XXX X XXX XX XX XX

NN = [ 5XX]X|XXXX]XXX|X|X]XX|XX|XXXXXX|XXXX X X X| X|X| XX| X X| X| X
NN [ XXX XXX XXX XXX XX XXX XXX XXX XX XX XX XX XX XX X X

XU XXX XXX XXX XXX XXX XX X XX XXX X XXX XX XXX X XXX XX XX X XX X
XXX XX XX XX XXX XXX XXX XXX XX XX X XXX XX XXX XX XXX X XX XX X X
XU XXX XX X XXX XXX XXX XXX X XX XXX X XXX XX XXX X XX X XX XX X X X X
XU XXX XXX XXX XXX XXX XXX X XX XXX X XXX XX XXX X XXX X X XX X X X X
XU XXX XX X XXX XXX XXX XXX X XX XXX X XXX XX XXX X XXX XX XX X XX X
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BNPO(COG) Dielectric 1825 to 2225 Size

o

(@)
m NN NN /N NINNIN/NNININ[NININ/N/N/N/N/NN|/NO|O
]
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!ENTERPRISECORP-@ll CHIP CAPACITORS SOFT TERMINATION ST SERIES

BX7R Dielectric 0402 , 0603 Sizes

DIELECTRIC | X7R
SIZE 0402 0603
RATEDVOLTAGE
(VDO) 10 16 25 50 100 | 10 16 25 50 100 200 | 250
100pF (101) S S S S S P P P P P P P
120pF (121)) S s S S S P P P P P P P
150pF (151) S s S S S P P P P P P P
180pF (181) S s s S S P P P P P P P
220pF (221) S S S S S P P P P P P P
270pF (271)) S S S S S P P P P B P P
330pF (331)) S s S s S P P P P B 5 5
390pF (391)) S s S S S P P P P P P P
470pF (471) S S S s s ) P P p = P P
S60pF (561) S S S S S P P P P P P P
680pF (681) S s S S S P P P P P P P
820pF (821) S S S S S P P P P P =) [S)
1,000pF (102) S s s S S P P P p P P P
1,200pF (122)] S s S S S P P P P P P P
1,500pF (152)) S S S S S P P P P P 5 5
1,800pF (182) S s s s S P P P p P P P
2,200pF (222) S S S S S P P P P B P P
2,700pF 272) S S S S S P P P P B 5 5
3,300pF (332) S s S S S P P P P P P P
3,900pF (392) S s s S s p P P P P B 5
4,700pF (472) S S S S S P P P P B P P
5,600pF (562) S S S S P P P P B 5 5
6,800pF (682) S S S S P P P P P P 5
. 8,200pF (822) S S S S P P P P P B 5
e 0.010pF (103)) S S S S P =) p P P P p
-g 0.0124F (123) S S S P P 3 5 5
§  oospr(s3y) S S s P P 3 5 5
0.018F (183) S S S P P =) =) )
0.022pF (223) S S s P P P 3 5
0.027pF (273) S S s P P 3 5 5
0.033uF (333) S S S P B b 5 5
0.039F (393) S S S P B 5 5 5
0.047pF (473) S s S P P P P P
0.056pF (563) S S P 5 5 5 5
0.068F (683) S s P P 5 5 5
0.082F (823) S S P 5 5 5 5
0.10pF (104) S s P P 5 5 5
0.1211F (124) P P 3
0.15pF (154) P p p
0.18yIF (184) P 5 5
0.2241F (224) 3 5 5 5
0.27yF (274) P 5 5
0.33y/F (334) P B 5
0.390/F (394) P B 5
0.47,1F (474) P P 5
0.5641F (564) 3 5
0.6841F (684) 3 5
0.82y1F (824) 3 5
1.04F (105) P P 3
1.541F (155)
2.244F (225)
4.7)4F (475)




!ENTERPRISECORP-@II CHIP CAPACITORS SOFT TERMINATION ST SERIES

BX7R Dielectric 0805 Size

DIELECTRIC | X7R
SIZE 0805

RATED VOLTAGE
(VDC) 100 200 250 500 630 1000

=
o
=
[«
N
a1
a1
o

I

100pF (101)
120pF (121)
150pF (151)
180pF (181)
220pF (221)
270pF (271)
330pF (331)
390pF (391)
470pF (471)
560pF (561)
680pF (681)
820pF (821)
1,000pF (102)
1,200pF (122),
1,500pF (152),
1,800pF (182)
2,200pF (222)
2,700pF (272)
3,300pF (332)
3,900pF (392)
4,700pF (472)
5,600pF (562)
6,800pF (682)
8,200pF (822)
0.010pF (103)
0.012F (123)
0.015pF (153)
0.018F (183)
0.022F (223)
0.027pF (273)
0.033pF (333)
0.039LF (393)
0.047F (473)
0.056[IF (563)
0.068|F (683)
0.082F (823)
0.10F (104)
0.121F (124)
0.15UF (154)
0.18|F (184)
0.22UF (224)
0.27F (274)
0.33F (334)
0.391F (394)
0.47UF (474)
0.56|F (564)
0.68F (634)
0.82|F (824)
1.04F (105)
1.5F (155)
2.2|IF (225)
4.7.UF (475)
10UF (106)

X|X|X|T|T/T/ T T T T T IT|T|T|T T

XXX X XX X X XX/ T T T I T/ T T T I T

XXX XX X|X X X X/ X|T|T|T/T T/ T T T IT|/I|IT|TIT|T XTI T

Capacitance

XX XXX X X XXX X XXX X XXX XXX XXX X XXX X XXX X X X

XXX XXX X XXX X XXX X XX XXX X XXX X XXX XX XXX X XX XX

DXL XXX X X XXX X X XXX X XXX X X XXX X XXX X X XXX X XX XX XX XX

DX XXX XXX XXX X XX XXX X XXX X XXX XX XX XX XXX XX X XXX X XXX X X X

XXX XXX XX XX XXX X XXX XX XX XXX XXX XXX XXX XXX XX XXX XX XX XX XXX X XX
XX XXX XXX XXX XX XXX X XX XXX XXX XX XX XX XXX XXX XXX XXX XX X XX X XX

DX XK XX X X XXX X XX XXX X XXX X X XXX X XXX XX XXX X XX XX XXX X X X XXX X X XX X X X




!ENTERPRISECORP-@II CHIP CAPACITORS SOFT TERMINATION ST SERIES

BX7R Dielectric 1206 Size

SIZE 1206

RATED VOLTAGE
(VDC) 10 16 25 50 100

100pF (101)
120pF (121)
150pF (151)
180pF (181)
220pF (221)
270pF (271)
330pF (331)
390pF (391)
470pF (471)
560pF (561)
680pF (681)
820pF (821)
1,000pF (102)
1,200pF (122)
1,500pF (152)
1,800pF (182)
2,200pF (222)
2,700pF (272)
3,300pF (332)
3,900pF (392)
4,700pF (472)
5,600pF (562)
6,800pF (682)
8,200pF (822)
0.0101F (103)
0.0121F (123)
0.015)F (153)
0.0181F (183)
0.0221F (223)
0.0271F (273)
0.0331F (333)
0.0391F (393)
0.047LF (473)
0.0564F (563)
0.068F (683)
0.082)F (823)
0.101F (104)
0.121F (124)
0.151F (154)
0.181F (184)
0.221F (224)
0.27)F (274)
0.33)IF (334)
0.391F (394)
0.471F (474)
0.56|F (564)
0.681IF (684)
0.82IF (824)
1.0pF (105)
1.5[4F (155)
2.2)4F (225)
3.3)F (335)
4.7F (475)
101F (106)
22|F (226)
A7)F (476)

N
o
o

250 | 400 | 450 @ 500 | 630 | 1000 | 1500 | 2000

x
x| X<
X

e XXX X XXX XXX

mFrmm e e e XXX X X X X X X

] XXX XXX XXX XX XXX XXX XX X XX X X

Capacitance

ml e e ] x| x| x| x| x| x| x| x| x| x| x| x| x| x| x| x| x| x| x| x| x| x| x| x| x
ml e e e ] x| x| x| x| x| x| x| x| x| x| x| x| x| x| x| x| x| x| x| x| x| x| x| x| x

—
—

| m m XXX XXX XXX XXX XXX X X X XXX XX X XX X X X X
| m X XXX XXX XXX XXX XXX X XXX XXX X XX X XXX

Fr | | X XO OO XXX XX XXX XXX XXX XXX XXX XX XXX XXX X[ XX XX X|X|X
Fr | | m XXX XXX XX XXX XXX XXX XXX X X XXX X XX XXX XX XXX

FI | X XXX XX|XIOO 0000 X X[ X| XXX X|X|X|X|X|X|X[X]X]|X|X|X|X|X|X|X| X|X|X]|X| X X|X|X X X X X| X X
Fr [ XXX XXX OO0 00| X[ X X]|X|X|X|X|X|X|X|X|X|X]|X|X|X|X|X|X|X|X|X|X|X|X|[X|X|X|X|X|X| X| X X X| X

i XXX X XXX O[O[O[0]0 0] X]|X|X|X| X|X|X|X|X| X|X|X|X[X]|X|X|X|X|X|X|X|X|X|X|X|X|X| X|X|X|X|X| X X X X




I!ENTERPRISECORP-@ll CHIP CAPACITORS SOFT TERMINATION ST SERIES

BX7R Dielectric 1210 Size

DIELECTRIC | X7R
SIZE 1210

RATED VOLTAGE
(VDC) 6.3 10 16 25 50 100 = 200 | 250 | 400 @ 450 500 630 1000 | 1500 2000

100pF (101)
120pF (121)
150pF (151)
180pF (181)
220pF (221)
270pF (271)
330pF (331)
390pF (391)
470pF (471)
560pF (561)
680pF (681)
820pF (821)
1,000pF (102)
1,200pF (122)
1,500pF (152)
1,800pF (182)
2,200pF (222)
2,700pF (272)
3,300pF (332)
3,900pF (392)
4,700pF (472)
5,600pF (562)
6,800pF (682)
8,200pF (822)
0.010LF (103)
0.012|F (123)
0.0151F (153)
0.0181F (183)
0.0221F (223)
0.0271F (273)
0.0331F (333)
0.0391F (393)
0.047LF (473)
0.056F (563)
0.068IF (683)
0.0821F (823)
0.10pF (104)
0.121F (124)
0.151F (154)
0.181F (184)
0.221F (224)
0.27)F (274)
0.331F (334)
0.391F (394)
0.471F (474)
0.56UF (564)
0.681IF (684)
0.821F (824)
1.04F (105)
1.5)JF (155)
2.2)4F (225)
3.3)F (335)
4.74F (475)
101F (106) z
22)F (226)
a7uF (476) G

DO OO G GO XX X|X|X|X|X|X|X|X| X X X
DO OO GO GO XX X|X|X|X|X|X|X| X X X X

Capacitance

SIN|(r| || r r m XXX XXX XXX XX XXX XXX XX

NN N ] XXX XX XXX XXX XXX XXX XXX XXX X XXX X X
NN N ] XXX XXX XXX XXX XX XXX XXX XXX XXX XXX

DOOOOO
OO

QOOOOOOOOrrrrXIX0O000000000000000000O00
QOO | mXXOO0O00000000000000o0no00non

XXX X000 O 000000000 onooonoonononoonononoononononon

O OININNO OO XX X0O0OOO0OOOononooooonoooonononoonononlo

OO OX XXX XXXOOOOOOOOOOnoOooooonooooononooooononon

N

OIN|IFrF X XXX 000000000000 o0oonooonoonooonoononononoononon

®

OININNININ|X XX XIOOOOOOOooonooooononoonononononoonoonononononoononononon




LNTERPRJSEC@R%I CHIP CAPACITORS SOFT TERMINATION ST SERIES

BX7R Dielectric 1808, 1812 Size

DIELECTRIC | X7R

SIZE 1808 1812

RATE'?V\E%TAGE 500 630 10001500 2000 3000| 10 16 25 50 100 200 250 500 630 1000 1500 2000 3000

100pF (101)
120pF (121)

0.10pF (104)
0.12|1F (124)
0.150F (154)
0.181F (184)
0.2211F (224)
0.27)F (274)
0.331F (334)
0.391F (394)
0.471F (474)
0.561F (564)
0.6811F (684)
0.821F (824)

1.04F (105)

1.5)F (155)

2.2)4F (225)

3.3F (335)

4.74F (475)

®

|
|
150pF (151)| X | X | X | X | X | x| |
180pF(181)| X | X | X | X | X | X |
220pF(221)| X | X | X | X | X | X |
270pF271)| X | X | X | X | X | X | X[ X | X | X | X | X | x|z
330pF(331)| X | X | X | X | X | Z | X [ X | X | X | x| X | x|z
390pF(391)| X | X | X | X | X | Z | X | X | X | X | X |X|X]|zZ
470pF (471)| X | X | X | X | X | Z | X [ X | X | X | x| X | x|z
560pF (561)| X | X | X | X | X | Z | X | X | X | X | X|X|X]|z
680pF(681)| X | X | X | X | X | Z | X | X | X | X | X|X|X]|zZ
820pF(821)| X | X | X | X | X | Z | X | X | X | X | x| X | x|z
1,000pF(102)] X | X | X | Z | Z | Z | X | X | X [ X | X | X[ X | x| x| x| x|x|z
1200(122)) X | X [ X[zl z ] z|[x[ x| x x[x!x[x! x| x|  x[x]x]z
1,500pF(152)| X | X | X | Z | Z | Z | X | X | X | X | X | X | X | X | X | X|X| x|z
1,800pF(182)| X | X | X | Z | Z | Z | X | X | X | X | X | X|[X|X | X|X|L|L|G
2,200pF(222)| X | X | X | Zz | Z [ X | X | X | X | X | X[ X | X | X|XxX|L|L|G
2,700pF(272)| X | X | X | z | Z [ X | X | X | X | X | X[ X|X | X|Xx|L|L|G
3300pF(332)| X | X | X | Zz | Z [ X | X | X | X | X | X[ X | X | X|x|z]|z]|G
3,900pF(392)| X | X | X | Z | Z [ X | X | X | X | X | X|[X|X | X|X|z|z]|G
4,700pF(472)| X | X | X | z | Z [ X | X | X | X | X | X[ X|X | X|x|z]|z]|G6G
5600pF(562)| Z | Z | Zz | Zz | Z [ X | X | X | X | X | X|[X|X | X|X|G|G|G
6,800pF(682)| Z | Z | Zz | Zz | Z | X | X | X | X | X | X|[X|X | X|X|G|G|G
8,200pF(822)| Z | Z | Z [ X | X | X | X | X | X[ X|X | X|X|G|G
g 0.010pF(103)| Z | Z | Z [ X | x x| x| x| x| x| x| x|x|a6|6@c
8 0.012uF(123)| Z | Z | Z [ x [ x x| x| x[x[x[x| x|z
g 0.015pF(153)| Z | Z | Z | x | x | X | X x| x| x| x| x z
5] 0.018uF(183)| Z | Z | Z | X | X | X | X | X | X | X | X | X |G
0.022uF(223)| Z | Z | Z | X | X | X | X | X | X | X | X | X |G
0.027uF(273)| Zz | 2z | Z | X | X | X | X | X | X | X | X | X |G
0.033uF(333)| Z | Z | Z | X | X | X | X | X | X|X|X| X |G
0.039uF(393)| Z | Z | Z | X | X | X | X | X | X[ X | X | X |G
0.047uF(473)| Z | Z | Z | X | X | X | X | X | X | X | X | X |G
0.056pF(563)| Z | Z | Z | X | X | X | X | X | X | X |z |z |G
0.068uF (683)| Z | Z | X | X | X | X | X | X|X|Zz2|zZ|GG
0.082uF (823)| Z | Z | X | X | X | X | X | X |X |z |z|G
| X I X X | X | X | x| x|z|z |G
[ x | x  x x|/ x| x| x[G]|aG
| X | X | X | X | X |z2|zZ |G| G
| X | X | X | X | X |z]|z|G|G
| X | X | X | X |xX|z|z|G|G
| X | X | x| x| xX|z|z]|G
| X | X | X | x| x|z|z]|6G
[ X | x| x| x| x|z|z]|6G
| X | x| x| x|z|z|z]|6G
[ X | x| x| x|z |G|G
| X | x| x|z|z|G]|G
| X | x| x|z|z|G]|G
| x x| x|lzl|lz|c |G
| z
| G
|
|




MENTERPRISECORR@ *HIP CAPACITORS SOFT TERMINATION ST SERIES

BX7R Dielectric 1825 to 2225 Sizes

DIELECTRIC
SIZE

1825

X7R
2220

2225

RATED VOLTAGE

250

500

630

1000

2000

3000

N
(6]

50

100

250

500 630

1000

2000

3000

500

630

1000

2000

3000

Capacitance

1,000pF (102)

N

N

N

N

N

N

N

N

N

1,200pF (122)

1,500pF (152)

1,800pF (182)

2,200pF (222)

2,700pF (272)

3,300pF (332)

3,900pF (392)

4,700pF (472)

5,600pF (562)

6,800pF (682)

8,200pF (822)

0.0104F (103)

0.012pF (123)

0.0154F (153)

0.0184F (183)

CIClCc|®O O OIOINN/N|IN|IN/NNIN

CICICIO O OIN|IN/N/N|IN|IN/N'NIN

COOOOOOINNNNNINNN

0.022F (223)

0.027F (273)

0.033pIF (333)

0.039F (393)

0.0471F (473)

CICICClOOOOININ/NIN|IN/N/NIN/N/N'NN

0.056LF (563)

ClCCCClICICOOO O N|IN|N/N/N|IN|/N/N'NN

CICCOOOOOOINNNIN|ININN|ININN'NN

0.068LIF (683)

0.082LIF (823)

0.10yF (104),

OO INININININ|ININININ/N|NININ/N/N/NININ/N/N|NIN

0.12pF (124),

0.15)F (154)

0.18LIF (184),

0.22UF (224)

CICCOOOON|NINNNININNNININNNNINNNINININN

CICICICINN|N|ININ/N|ININ/N/N|ININ|N/NIN/N/NININ/N/NININN

0.27UF (274),

0.331F (334)

0.391F (394),

0.47UF (474),

0.5614F (564)

OININININ|ININININININ/N/NININNNININNNINNNININ|N/NN|N|N/N/NIN

OININININ|INININ/INININ/N/NININNNININ/NININNNNIN|N/N/N|IN/N/'N/NIN

NIN|INININININININ[NIN/NIN[NIN/NININNNNININNNNNNNNNNNN

NININININININININ[NIN/N/NININ/NININNNNININNNNNNNNNNNN

0.681IF (684),

0.82yF (824)

1.0p4F (105)

NIN|INININININININININININ|IN/N/NININ/N/NININNNININN/NNNNINNNINNN

CICIOOIN|ININININININININININININ/NININ/N/NINININ/NININ/N|ININ/N/N|ININ/NIN
CICIOONININ|ININININININ/NININ/N/N/NIN/NNIN|ININ/NIN|N/N/'NIN|N/N/NIN|INN

1.51F (155)

2.2)4F (225)

NINININININININININ|IN/N/N[NININ|IN[N/N/NININNNINININNINNN|ININ'NNINNNIN

O OININ|INININ|INININININININININ/N/NININ'NININ'NNINNINNINNNNINNNINNN

3.3pF (335)

4.7)F (475)

6.81F (685)

10pF (106)

CIO NIN|ININ|ININ|[NININ|INININ/NININ/NININ'N/NININ'NININ/N'N/NNINN/N/N/N/NIN/N'NINN'N

CIC OIN|ININ|ININ|[NININ|INININ/NININ/NININ'N/NININ'NININ/N/NIN[N/N/N|N/N/N/NIN/N'NINN'N
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CHIP CAPACITORS SOFT TERMINATION ST SERIES

B Thickness Code & Standgard Packaging Q’ty perReel

Thickness Chip Chip Max Tape Q'ty of carboard tape in Q’'ty of Embosses tape in
Code Size Thickness Thickness
S 0402 0.50+0.05 mm 0.60 mm 10,000 50,000 - -
P 0603 0.80+0.10 mm 0.95 mm 4,000 15,000 - -
A 0805 0.60+0.10 mm 0.75 mm 4,000 15,000 - -
H 0.85+0.10 mm 0.95 mm 4,000 15,000 - -
X 1.25+0.10 mm 1.80 mm - - 3,000 10,000
H 1206 0.85+0.10 mm 0.90 mm 4,000 15,000 - -
Cc 0.95+0.10 mm 1.80 mm 3,000 10,000
X 1.25+0.10 mm 1.80 mm - - 3,000 10,000
L 1.65+0.20 mm 1.80 mm - -- 2,000 -
C 1210 0.95+0.10 mm 1.80 mm 3,000 10,000
X 1.25+0.10 mm 1.80 mm - -- 2,000 -
L 1.65+0.20 mm 1.80 mm - - 2,000 -
z 2.00+0.20 mm 2.20mm - - 2,000 -
G 2.50+0.20 mm 2.75mm - - 1,000 -
X 1808 1.25+0.10 mm 1.80 mm - - 2,000 -
F 1.40+0.20 mm 1.80 mm - -- 2,000 -
L 1.65+0.20 mm 1.80 mm - -- 2,000 -
z 2.00+0.20 mm 2.20mm - - 1,000 -
X 1812 1.25+0.20 mm 1.80 mm - - 1,000 -
L 1.65+0.20 mm 1.80 mm 1,000
z 2.00+0.20 mm 2.20 mm - - 1,000 -
G 2.50+£0.20 mm 2.75 mm -- -- 500 --
U 2.80+0.30 mm 3.00 mm - - 500 -
z 1825 2.00+0.20 mm 2.20mm - - 1,000 -
G 2.50+0.20 mm 2.75mm - - 500 -
U 2.80+0.30 mm 3.00 mm - - 500
z 2220 2.00+0.20 mm 2.20 mm - - 500 -
G 2.50+£0.20 mm 2.75 mm -- -- 500 --
U 2.80+0.30 mm 3.00 mm - - 500 -
L 2211 1.65+0.20 mm 1.80 mm 1,000
z 2.00+0.20 mm 2.20mm - - 1,000 -
G 2.50+0.20 mm 2.75mm - - 500 -
z 2225 2.00+0.20 mm 2.20 mm - - 1,000 -
G 2.50+£0.20 mm 2.75 mm -- -- 500 --
U 2.80+0.30 mm 3.00 mm - - 500 -
e . Size 0603, 0805, 1206, 1210 1812, 1825, 2220, 2225
. ol '-\\ Reel size 7" 10" 13" 7
/ e tﬁ. | Cc 13.0+0.5/-0.2 13.0+0.5/-0.2 13.0+0.5/-0.2 13.0+0.5/-0.2
'l f" -IT 1 Wy 8.4+1.5/-0 8.4+1.5/-0 8.4+1.5/-0 12.4+2.0/-0
! ) LARE A 178.0+0.10 250.0+1.0 330.0£1.0 178.0+0.10
\ i 3 N 60.0+1.0/-0 100.0+1.0 100£1.0 80.0+1.0
LY 1 ; r;._."

Fig. 4 The dimension of reel
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CARDBOARD TAPE DIMESIONS

EMBOSSED TAPEDIMENSIONS

CHIP CAPACITORS SOFT TERMINATION ST SERIES
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Fig. 2 The dimension of paper tape
Fig. 3 The dimension of plastic tape
Size 0603 0805 1206 1210
0.95+0.10
Chip 0.80+0.07 | 0.80+0.15/-0.10 | 0.80+0.10 | 1.25%0.10 0.9520.10 1.60+0.20 1.25+0.10
. -oUxU. . 0di2l/Ak elAElk U 0.80+0.10 20U, 2.50+0.30
1.25+0.10 1.60+0.3/-0/1
Thickness 1.25+0.20 1.60+0.20
Ao 1.00+0.05/-0.10 [1.02+0.05/-0.10 [1.50+0.10 <1.65 2.00+0.10 <2.00 <2.00 <3.05 <3.10
Bo 1.80+0.10 1.80+0.10 2.30+0.10 <2.40 3.50+0.10 <3.60 <3.70 <3.80 <4.00
T 0.95+0.05 0.97+0.05 0.95+0.05 0.23£0.05 0.95+0.05 0.23+0.05 0.23+0.05 0.23£0.05 0.23+0.05
Ko - - - <2.50 - <2.50 <2.50 <2.50 <3.50
W 8.00£0.10 8.00+0.10 8.00£0.10 8.00£0.10 8.00+0.10 8.00+0.10 8.00+0.10 8.00£0.10 8.00+0.10
Po 4.00+0.10 4.00+0.10 4.00+0.10 4.00+0.10 4.00+£0.10 4.00+0.10 4.00+£0.10 4.00+0.100 4.00+0.10
10xPo  140.00+0.20 40.00+0.20 40.00+0.20 40.00+0.20 40.00+0.20 140.00+0.20 40.00£0.20 40.00+0.20 40.0+0.10
P1 4.00+0.10 4.00+0.10 4.00+0.10 4.00+0.10 4.00+£0.10 4.00+0.10 4.00+£0.10 4.00+0.10 4.00+0.10
P, 2.00+0.05 2.00£0.05 2.00+0.05 2.00+0.05 2.00£0.05 2.00£0.05 2.00£0.05 2.00+0.05 2.00+0.05
Do 1.55+£0.05 1.55+0.05 1.55+0.05 1.50+0.10/-0 [1.55+0.05 1.50+0.10/-0  [1.50+0.10/-0  [1.50+0.10/-0  |1.50+0.10/-0
D, - - - 1.00+0.10 - 1.00+0.10 1.00+0.10 1.00+0.10 1.00+0.10
E 1.75+0.05 1.75+0.05 1.75+0.05 1.75+0.10 1.75+0.10 1.75+0.10 1.75+0.10 1.75+0.10 1.75+0.10
F 3.50+0.05 3.50+0.05 3.50+0.05 3.50+0.05 3.50+0.05 3.50+0.05 3.50+0.05 3.50+0.05 3.50+0.05
Size 1812 1825 2220 2225
Chi 1.25+0.10 1.60+0.20 1.404£0.15
Th'lpk 1.60+0.20 2.50+0.30 2'00:0'20 2.504£0.30 1.60+0.20 2.50+0.30 2.00+0.20 2.50+0.30
ICKNESS 1 5 00+0.20 OO 2.000.20
Ao <3.90 <3.90 <6.80 <6.80 <5.80 <5.80 <6.80 <6.80
Bo <5.30 <5.30 <5.30 <5.30 <6.50 <6.50 <6.50 <6.50
T 0.25+0.05 0.25+0.05 0.30+0.10 0.30£0.10 0.30£0.10 0.30+0.10 0.30+0.10 0.30£0.10
Ko <2.50 <3.00 <2.50 <3.10 <2.50 <3.10 <2.50 <3.10
w 12.0+£0.20 12.0+£0.20 12.0+£0.20 12.0+£0.20 12.0+£0.20 12.0+£0.20 12.0+£0.20 12.0+£0.20
Po 4.00+0.10 4.00£0.10 4.00£0.10 4.00+0.10 4.00£0.10 4.00+0.10 4.00+0.10 4.00£0.10
10xPg 40.00+0.20 40.00+0.20 40.00+0.20 40.00£0.20 40.00+0.20 40.00£0.20 40.00£0.20 40.00+0.20
P, 8.00+0.10 8.00+0.10 8.00+0.10 8.00+0.10 8.00£0.10 8.00+0.10 8.00+0.10 8.00£0.10
P> 2.00£0.05 2.00+0.05 2.00+0.05 2.00£0.05 2.00+0.05 2.00+£0.05 2.00£0.05 2.00+0.05
Do 1.50+0.10/-0 1.50+0.10/-0 1.50+0.10/-0 | 1.50+0.10/-0 | 1.50+0.10/-0 1.50+0.10/-0| 1.50+0.10/-0 1.50+0.10/-0
D, 1.50+0.10 1.50+/-0.10 1.50+0.10 1.50+£0.10 1.50+£0.10 1.50+0.10 1.50+0.10 1.50+0.10
E 1.75+£0.10 1.75+/-0.1 1.75+£0.1 1.75+£0.10 1.75+£0.1 1.75+0.10 1.75+0.10 1.75+£0.10
F 5.50+0.05 5.50+/-0.05 5.50+0.05 5.50+0.05 5.50+0.05 5.50+0.05 5.50+0.05 5.50+0.05
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Application Note

Storage

To prevent the damage of solder ability of terminations, the following storage conditions are recommended:
Indoors under 5 ~ 40°C and 20% ~ 70% RH. No harmful gases containing sulfuric acid, ammonia, hydrogen sulfide or
chlorine. Packaging should not be opened until the capacitors are required for use. If opened, the pack should be
re-sealed as soon as is practicable. Taped product should be stored out of direct sunlight, which might promote
deterioration in tape or adhesion performance. The capacitors should be used within 6 months and checkedthe
solder ability beforeuse.

Handling

Chip capacitors are dense, hard, brittle, and abrasive materials. They are liable to suffer mechanical damage, in
the form of cracks or chips. Chip Capacitors should be handled with care to avoid contamination or damage. To use
vacuum or plastic tweezers to pick up or plastic tweezers is recommended for manual placement. Tape and reeled
packages are suitable for automatic pick and placementmachine.

Preheat

In order to minimize the risk of thermal shock during soldering, a carefully controlled preheat is required. The rate of
preheat should not exceed 4°C per second and the final preheat temperature should be within 100°C of the soldering

temperature for small chips such as 0603, 0805 and 1206, within 50°C of the soldering temperature chip size for bigger
such as 1210 ~ 2520.

Soldering

Use middy activated rosin RA and RMA fluxes do not use activated flux. The amount of solder in each
joint should be controlled to prevent the damage of chip capacitors caused by the stress between solder, chips, and
substrate. Hand soldering with temperature-controlled iron not exceeding 30 watts and diameter of tip less than 1.2 mm

solder

is recommended, tip of iron should not contact the ceramic body directly, and the temperature of iron should be set
to not more than 260°C. For bigger chips such as 1210, 1808, 1812, 2211, 2220 etc. wave soldering and hand
soldering are no recommended. Refer IPC/JEDEC J-STD-020D Method recommended soldering profiles :

Reflow not sooner than 15 minutes and not longer than 4 hrs after removal from the temperature/humidity chamber,
subject the sample to 3 cycle of the appropriate reflow conditions as defined as blow Table description.

Profile Feature Pb-Free Assembly

Preheat/Soak
Temperature Min.(Tsmin)
Temperature Max.(Tsmax)
Time(ts) from (Tsmin t0 Tsmax)

150C
200°C
60 to 120 seconds

Ramp-up rate(T_to Tp)

3°C/second max.

Liquidous temperature(Ty)
Time(t.) maintained above T,

217C
60 to 150 seconds

Peak package body temperature(Ty)

For user Tp must not exceed the
Classification temp 260°C

For SUpRRISSTRQGH B! Ripceed the

Time(Tp)* within 5°C of the specified
classification temperature(Tc)

30* second

Ramp-down rate (Tpto Tr)

6°C/second max.

Time 25°Cto peak temperature 260°C

8 minutes max.

Lead-free : Soldering temperature = 235 to 260°C, depending on product.

Maximum

temperature = Minimum temperature (235°C )+AT+ Tolerance for oven process and

measurement(5 ~7°C)

Time at peak temperature = 10sec, Dwell above 217°C = 90sec, Ramping rate = 3°C/sec(heating)
and 6°C/sec(heating).
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Cooling

After soldering, cool the chips and the substrate gradually to room temperature. Natural cooling in air is
recommended to minimize stress in the solder joint. A cooling rate not exceeding 4°C per second should be used when

forced cooling is necessary.

Cleaning

All flux residues must be removed by using suitable electronic-grade vapor-cleaning solvents to eliminate
contamination that could cause electrolytic surface corrosion. Good results can be obtained by using ultrasonic
cleaning of the solvent. The choice of the proper system is depends upon many factors such as component mix, flux,
and solder paste and assembly method. The ability of the cleaning system to remove flux residues and contamination

from under the chips is veryimportant.
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CHIP CAPACITORS SOFT TERMINATION ST SERIES

Reliability Test Condition andRequirement

No. Item Test Condition Requirements
1. |Visual and |— * No remarkable defect.
Dimensions * Dimensions to conform to individual specification sheet.
2. |Capacitance |Class |- (NPO) * Shall not exceed the limits given in the detailed spec.
3. [ D.F Cap=1000pF, 1.0+0.2Vms, 1MHz+10%
(Dissipation |Cap=1000pF, 1.0+0.2vVrms, 1KHz=10% Dielectric Rated (Q/D.F. Remark
Factor) vol (V)
Class Il (XTR): Class I[(NPO) All g:gg?znc Capa.SOpF
Cap=10uF, 1.0+0.2Vms, 1KHz+10% Cap=30pF
25V |D.F.=35%
D.F. < 2.5%
Ciass NXTR) | 0603=0.047F;
" |D.F.=3.0% |080520.18yF,
1206=0.47uF
4. |Temperature |With no electrical load.
Coefficient T.C. Operating Temp T.C. Capacitance Change
XTR -55~1257T at 25T XTR Within £15%
NFO -55~125T at 25T NFO Within +30ppmiT
5. |Insulation
Resistance Apply Test Dielectric Requirements
R Vnm Bl Class I[[NPO) [=100G0 or RxC= SD[J::EIF whichever is smaller
=100 1 times of Ug | Max. 120 sec
100 =V =500 |1 times of Ug | 60 sec Class II{X7R) [=10G0 or RxC=z 1000-F whichever is smaller.
= 500 500vVDC 60 sec

6. |Solderability |* Solder temperature: 23557 for (0603~1210)
* Solder temperature: 245457 for (1808~2225)

* Dipping time: 2+0.5 sec.

T5% min. coverage of all metalized area.

7. |Dielectric * Mo evidence of damage or flash over during test.

Strength Rated vol.{V) |Condition
= 250 2.0 times of Ug
250=V=500 1.5 times of Ug
630=V=3000V |1.2 times of Ug
3000<V=5000V] 1.1 times of Ug
=5000% 1.0 times of Ug

* Duration: 1 to 5 sec.

* Charge and discharge current less than 50mA.

* Solder temperature: 26057

* Dipping time: 101 sec

* Preheating: 120 to 1507 for 1 minute before
immerse the capacitor in a eutectic solder.

* Before initial measurement (Class Il only): Perform
120+0/-10% for 1 hr and then set for 4324 hrs at
room temp.

* Measurement o be made after keeping at room
temp. for 24+2 hrs (Class |) or 48+4 hrs (Class Il).

* Conduct the five cycles according to the

8. |Resistance
to Soldering
Heat

* No remarkahle damage.

Dielectric Cap Change

Class Within +2 5% or +025pF
I{NPQ) |whichever is larger.

Class I
I(X7R) within £7.2%

* 25% max. leaching on each edge.

QDF&IR

To meet Initial requirement

9. |Temperature * No remarkahle damage.

Cycle temperatures and time._ Dielectric 1.R. Cap Change QD F
Step Temp. (T} Time (min.) Class Within +2 5% or| .
- - ) ) = 1.00Q) = Initial
1 |Min. operating temp. +0/-3 |30z3 IINPO) |To meet Initial +0.25pF whichever is requirement
2  |Room temp. 2~3 requirement larger.
3 |Max. operating temp. +3/-0 [30z3 Class within <7 5% = 1.5(D.F.) = Initial
4 |Room temp. 2~3 H{XTR) T requirement

* Before initial measurement (Class 11 only): Perform
150+0/-107T for 1 hr and then set for 48+4 hrs at
room temp.

* Measurement to be made after keeping at room
temp. for 24+2 hrs (Class |) or 4824 hrs (Class I1).
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Reliability Test Condition and Requirement (Continued)

CHIP CAPACITORS SOFT TERMINATION ST SERIES

No. Item Test Condition Requirements
10. |Humidity * Test temp.; 40227 * Mo remarkable damage.
{Damp Heat) |* Humidity: 90~95% RH Dielectric| |.R Cap Change |Q/D.F
Steady State |* Test time: 500+24/-0hrs. Cap =30pF| Q=350-
* Measurement to be made after keeping at room within £ 5.0%—goF - 2
ternp. for 24£2 hrs (Class [) or 4824 hrs (Class I1). Class |=1G0orRxCz|or + 0.5pF Ca% = Q227542 5C
I{NPO) | 50Q-F whichever is| 3gpF :
whicheveris |larger Cap :
smaller. 10pF Q2810
Class o2 D.F. = 200% x Initial
I{XTR) e reguirement
11 | Humidity * Test temp_: 40£2C )
(Damp Heat) |* Humidity: 90~95% RH i Stk s dmekin
Load * Test time: 500+24/-0hrs. Dielectric| LR Cap Change |Q/D.F
*To apply voltage -rated voltage Cap =230pF| Q=350;
* Measurement to be made after keeping at room within + 7_.5% 10pF =
temp. for 2422 hrs (Class I) or 48#4 hrs (Class II). || Class  |21GQorRxCzjor £ 0.73pF| cap 2| Q=275+25C
I{NFQO) |500-F whichever is| 3ppF
whicheveris |larger Cap s
smaller. 10pF Q=200+10C
Class e DF = 200% = Initial
II{XTR) ——— reguirement
12. |High * Test temp. * No remarkable damage.
Temperature [ NP0, X7R - 125:3T Dielectric LR Cap Change |Q/D.F
Rt Rated vol.(V) 3"'&"’ within +3.0%
{Endarance) | A Class |=1G0Q or RxC=|or +0.3pF
= 2 [ e Uy I(INPO) |500-F whicheveris |D.F. =200% x Initial
250 <V =500 |1.5times of Ug whicheveris |larger reguirement
630< V=1000 | 1.2 times of U smaller.
- 2 G within +12.5%
1000=V=5000V | 1.1 times of Us IIEXTR)
=5000 1.0 times of Ug
Excepfion item{X7R only):
: Cap. Apply
Rated vol.(V) | Size S Voltage
0805 =124
1206
1210
b 1825 =105
2220 :
7325 ::iEU times
1210 [= 224 "
1812 =474
200 & 250 1825
2220 =105
2225

* Test time: 1000+24/-0 hrs.
* Measurement to be made afier keeping at room
temp. for 2442 hrs (Class 1) or 484 hrs (Class Il).
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CHIP CAPACITORS SOFT TERMINATION ST SERIES

Reliability Test Condition and Requirement (continued)

No. Item Test Condition Requirements
13. |Resistance  |* The middle part of substrate shall be pressurized by |* No remarkable damage.
T-SO Eletxutre of | means of the pressurizing rod at a rate of ahout Dielectric Cap Change
ubstrate
1mm per second until the deflection becomes Smim.
20 Class I[(NPQ) |within +3.0% or +0.3pF whichever is larger
50—1— R=230 Class II{(X7R) |within £12.5%
/" (This capacitance change means the change of capacitance under
/ L specified flexure of substrate from the capacitance measured before the
5mm test.)
| 4541 | 4551
* g pe ‘
14. [Adhesive * Capacitors mounted on a substrate. A force of ™ Mo remarkable damage or removal of the terminations.
Strength of 5N(=0603) or 10N{= 0603) applied perpendicular to
Termination | the place of substrate and parallel the line joining the
center of terminations for 10+1 second.
1 — Pressurizing force
| . ;b
/ \\“mﬁ PC Board
/
{Capac'ﬂor
15. |Vibration * Vibration frequency: 10~55 Hzfmin. * Mo remarkable damage.
Resistance |* Total amplitude: 1.5mm * Cap change and Q/D_F.: To meet initial spec.
* Test time: 6 hrs. (Two hrs each in three mutually
perpendicular directions.)




