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e DIELECTRIC MATERIAL TYPE OF CAPACITOR

* NPO(COG):The electrical properties of this kind of capacitor are
the most stable one and have little change with temperature,
voltage and time.They are suited of applications where low-losses
and high stability are required , such as filters,oscillators,and timing
circuits.

* X7R: X7R material is a kind of material, which has high
dielectric constant. The capacitance of this kind of capacitors
is higher than that of NPO . These capacitors are classified as
having a semisatble temperature characteristic and used over
a wide temperature range, such as blocking, coupling, bypassing
and frequency discriminating circuit.

* YBV: These capacitors have the highest dielectric constant of all
ceramic capacitors. They are used over a moderate temperature
range in application where high capacitance is required because
of its unstable temperature coefficient,but where moderate losses
and capacitance changes can be tolerated. Its capacitance
and dissipation factors are sensible to and measuring conditions,
such as temperature and voltage, etc.

e CAPACITANCE AND CAPACITANCE TOLERANCE
Different circuit needs different capacitance and capacitance
tolerance. So the selection of capacitance is depended on the
need of customers.

* VOLTAGE

The selection of voltage is depended on the customer's req-
uirements.

* OUTER ELECTRODE(TERMINATIONS)

We can provide two kinds of teminations.One is Silver. The other
is built up of three plating layers,Silverlayer, Nickel layer and Tin
layer. What kind of termination to be chosen is depended on the
soldering method.

e PACKAGE

There are two types of package. One is bulk package, including
bulk case and bulk bag. The other is taping package, including
paper tape and embossed tape.

* NONSTANDARD ITEMS

For nonstandard items, we can test the extra items according to
customers' special requirements.
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MULTILAYER CHIP CERAMIC CAPACITOR

* MLCCRI#&E#E R ER~F STRUCTURE AND DIMENSIONS OF MLCC
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¢ R~} DIMENSIONS Table 3
RIgE R~F Dimensions (mm)
Type L W T WB
0402 1.00+0.05 0.50+0.05 0.5+0.05 0.25+0.10
0603 1.60+0.10 0.80+0.10 0.80+0.1 0.30+0.10
0.70+0.20
0805 2.00+0.20 1.25+0.20 1.00+0.20 0.50+0.20
1.25+0.20
0.70+0.20
1206 3.20+0.30 1.6+0.2 1.00+0.20 0.50+0.25
1.25+0.20
1.25+0.30
1210 3.20+0.30 2.50+0.30 1504030 0.75+0.25
1808 4.50+0.40 2.00+0.20 £2.0 0.75+0.25
1812 4.50+0.40 3.20+0.30 <2.5 0.75+0.20
2225 5.70+0.50 6.30+0.50 <25 1.00+0.25
3035 7.60+0.50 9.00+0.50 <3.0 1.00+0.25
o 4 STRUCTURE
3R 2B Y
NO Name Material
@ MENE &
/ Ceramic dielectric ceramic Powder
W
/ —_— o KEE $1/3R /58
Inner electrode Palladium/silver/Nickel
® HNEAE $R/5
? substrate electrode Silver/Copper
7
@ @ $2E 2
@ Nickel Plating Layer Nickel
® ® HIE %
Tin Plating Layer Tin
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e ;T&AX HOW TO ORDER

0805 CG 102 J 500 N T

0] @ ©] @ ® ® @
AR ( NOTES)
OE R R~TEBDIMENSIONS B {srunit: inch

Ssgré’q‘o*ge 0402 0603 0805 1206 1210 1812 2225 3035

f:\%} 0.04x0.02 | 0.06x0.03 | 0.08x0.05 [ 0.12x0.06 | 0.12x0.10 | 0.18x0.12 | 0.22x0.25 | 0.30x0.35
@4\ ET1EHEDIELECTRIC STYLE

NEEHERSE( Dielectric Code) CG B = E

B R (Dielectric material) COG/NPO X7R Y5V Z5U

OEBAIENOMINAL CAPACITANCE BE{funit; PF

102 10X 102

OR5 0.5 e
i EMABEFEENEHTE, BZMAHFEONES; RE/NEE.
1RO 1.0 Note: ' two digits are significant;third digit denotes number of
zeros;R=decimal.
224 22x10%
@R EFECAPACITANCE TOLERANCE
K 5
(GODE) B o D F G J K M S z
(o rares | *O010PF | £025pF | +0.5pF | +10% | +2.0% | +50% | x10% | =20% | ‘o0 | 0
O%EEEERated Voltage B frunit: V
(express 160 250 500 630 101 201 501 102 202
method)

RixME 16 x10° 25x10° 50x10° 63 x10° 10x10' 20x 10" 50x 10" 10x10° 20x10°
(actual value) * x x % x
@IHEEMEI TERMINAL MATERIALS

S #hsRIEE Silver
EHEEE Plating Temination
N $RE Copper/Silveer Layer
$8/8 Nickel Layer
g Tin Layer
OBEAXPACKAGE STYLES
#4125 ( NO MARKS) T B

BmplESE AL ( BULK BAG)

wEE % ( TAPING PACKAGE)

BEREHEE( BULK CASE)
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MULTILAYER CHIP CERAMIC CAPACITOR
WERASRCOCHEZ B HIRMAEER R
GENERAL COG MLCC

* R~f, TIFEBRAEHE
DIMENSIONS, CAPACITANCE RANGE & OPERATING VOLTAGE

= NELEHE
R R~ DIMENSIONS(mm) OPIEgﬁ;rT%G CAPA‘S?E}""\I.CE@F)
SIZE CODE L W T WB VOLTAGE(V) NPO(COG)
25 1.0 ~470
0402 1.00+0.05 0.50+0.05 0.50+0.05 0.25+0.10 =0 0= 220
25 1.0 ~1000
50 0.5~820
0603 1.60+0.10 0.80+0.10 0.80+0.10 0.30+0.10 s 50
200 0.5~330
25 0.5~ 3300
0.70+0.20 50 0.5 ~2200
0805 2.00+0.20 1.25+0.20 1.00+0.20 0.50+0.20 100 0.5 ~1000
1.25+0.20 200 0.5~820
500 0.5~470
25 0.5~4700
50 0.5~ 3900
0.70+0.20 100 0.5~2700
1206 3.20 +0.30 1.60+0.20 1.00+0.20 0.50+0.25 200 0.5 ~1000
1.25+0.20 500 0.5~ 820
1000 0.5~470
2000 0.5~100
25 560 ~ 10000
50 560 ~ 7500
100 10~ 4700
1210 3.20+0.30 2.50+0.30 ]:ggig:gg 0.75+0.25 200 10 ~2700
500 10~ 1800
1000 10~ 820
2000 10 ~220
25 10 ~ 8200
50 10 ~ 6800
100 10~ 4700
1808 4.50+0.40 2.00+0.20 <20 0.75+0.25 200 10~2700
500 10~1800
1000 10~ 820
2000 10 ~220
25 10~ 15000
50 10 ~ 10000
100 10 ~ 10000
200 10 ~ 5600
1812 4.50+0.40 3.20+0.30 <25 1.00+0.25 c00 T0-2700
1000 10~ 1000
2000 10 ~ 330
3000 10~270
25 1000 ~ 4700
50 1000 ~ 22000
100 10~ 22000
200 10~ 12000
2225 5.70+0.50 6.30 4050 <25 1.00+0.25 60 oo
1000 10~ 2200
2000 10 ~ 1000
3000 10 ~ 680
25 1000 ~ 100000
50 1000 ~ 47000
100 1000 ~ 33000
3035 7.60+0.50 9.00+0.50 <3.0 1.00+0.25 200 1000 ~ 22000
500 1000 ~ 18000
1000 1000 ~ 8200
2000 1000 ~ 3300
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BERRXTREERIRBEERS

GENERAL X7R MLCC
*R~f. THEFEERBEHE

DIMENSIONS, CAPACITANCE RANGE & OPERATING VOLTAGE

R~HR#%& R=t DIMENSIONS(mm) OIDIE{;E;'}%\IG CAPA%I%EF\I.CE(pF)
SIZE CODE L W T WB VOLTAGE(V) X7R(B)
16 100 - 10000
0402 1.00:005 | 050+005 | 050+005 | 0.25+0.10 25 100 ~ 10000
50 100 -~ 10000
25 100 -~ 100000
50 100 - 100000
0603 160+010 | 0.80+0.10 | 0.80+0.10 | 0.30+0.10 5 610600
200 100 - 5600
25 150 ~ 220000
0.70+0.20 50 150 ~ 220000
0805 2.00+020 | 1.25+020 | 1.00:+0.20 | 0.50+0.20 100 150 - 33000
1.25+0.20 200 150 -~ 22000
500 150 ~ 12000
25 1000 - 220000
50 470 ~ 150000
0.70+0.20 100 150 -~ 100000
1206 320+0.830 | 1.60+020 | 1.00:+020 | 0.50+0.25 200 150 - 68000
1.25+0.20 500 150 ~ 15000
1000 150 ~ 3300
2000 150 - 1000
25 1000 - 330000
50 470 ~ 220000
100 150 ~ 220000
1210 3.20+0.830 | 2.50+0.30 ]'25”'30 0.75+0.25 200 150 - 100000
'50+0.30
500 150 - 27000
1000 150 -~ 10000
2000 150 - 2200
25 3300 ~ 470000
50 3300 ~ 330000
100 150 -~ 220000
200 150 - 100000
1808 450+0.40 | 2.00+0.20 <2.0 0.75+0.25 — 5000
1000 150 ~ 10000
2000 150 ~ 2200
3000 150 - 1000
25 4700 ~ 470000
50 4700 - 330000
100 150 ~ 330000
200 150 ~ 100000
1812 450+040 | 3.20+0.30 <25 0.75+0.25 o0 S0 55000
1000 150 - 15000
2000 150 - 2200
3000 150 ~ 1000
25 10000 ~ 2000000
50 10000 ~ 1200000
100 150 ~ 1200000
200 150 - 100000
2005 5.70 + 0.50 6.30+0.50 <25 1.00+0.25 o0 2000
1000 150 ~ 33000
2000 150 ~ 10000
3000 150 - 3300
25 10000 ~ 4700000
50 10000 ~ 2200000
100 1000 ~ 2200000
3035 760+0.50 | 9.00+0.50 <3.0 1.00+0.25 200 1000 ~ 1000000
500 1000 - 150000
1000 1000 - 100000
2000 1000 - 22000
3000 1000 - 10000
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MULTILAYER CHIP CERAMIC CAPACITOR

WiEARY5Y, Z5USEAREAEASE
GENERAL Y5V, Z5U MLCC

e R~ TEEEBRFEEHE
DIMENSIONS, CAPACITANCE RANGE & OPERATING VOLTAGE

— BE
R~Ha4% R~ DIMENSIONS(mm) TIEEE BEE
OPERATING | CAPACITANCE(pF)
VOLTAGE
SIZE CODE L W T WB Y5V(F) Z5U(E)
16 1000 ~ 100000
0402 1.00£0.05 | 0.50+0.05 | 0.50+0.05 | 0.25+0.10 25 1000 ~ 100000
50 1000 ~ 100000
25 2200 ~ 1000000
0603 1.60+0.10 | 0.80+0.10 | 0.80+0.10 | 0.30+0.10 50 2200 ~ 1000000
100 2200 ~ 68000
25 10000 ~ 1000000
0.70+0.20 50 10000 ~ 1000000
0805 2.00+0.20 | 1.25+020 | 1.00+0.20 | 0.50+0.20
1.25+0.20 100 10000 ~ 100000
200 10000 ~ 56000
25 10000 ~ 1200000
0.70+0.20 50 10000 ~ 1000000
1206 3.20:0.30 | 1.60:0.20 | 1.00+0.20 | 0.50+0.25
1.25+0.20 100 10000 ~ 220000
200 10000 ~ 1000000
25 100000 ~ 1500000
50 100000 ~ 1500000
1210 3.20:0.30 | 2.50+0.30 1'238'28 0.75+0.25
50£0. 100 10000 ~ 560000
200 10000 ~ 150000
25 100000 ~ 2200000
50 100000 ~ 2000000
1808 450+0.40 | 2.00+0.20 <2.0 0.75+0.25
100 10000 ~ 560000
200 10000 ~ 150000
25 100000 ~ 3300000
50 100000 ~ 2200000
1812 450+0.40 | 3.20+0.30 <2.5 0.75+0.25
100 10000 ~ 1000000
200 10000 ~ 220000
25 150000 ~ 4700000
50 150000 ~ 3300000
2225 570+0.50 | 6.30+0.50 <2.5 1.00+0.25
100 10000 ~ 2000000
200 10000 ~ 220000
25 220000 ~ 10000000
50 220000 ~ 6800000
3035 7.60+0.50 | 9.00+0.50 <3.0 1.00+0.25
100 150000 ~ 2000000
200 150000 ~ 680000
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REMELSE R REEESS
TEMPERATURE COMPENSATING MLCC  ( HG,LG,PH,RH,SH,TH,UJ,SL )

e Rof, ITHBERFEHE

DIMENSIONS, CAPACITANCE RANGE & OPERATING VOLTAGE

Rt DIMENSIONS( mm) THEE A E# ECAPACITANCE( pF)
B,
OPERATING
VOLTAGE
SIZE PH RH
CODE L W T WB W) HG LG | gy Th SL uJ
25 0.5~100 | 0.5~270 |0.2~1000| 0.2 ~330
50 0.5-100 | 0.5~270 |0.2~1000| 0.2 ~ 330
0603 |1.60+0.10 |0.80+0.10 [0.80+0.10 [0.30+0.10
100 0.5~100 | 0.5~220 | 0.2~470 | 0.2~270
200 0.5~100 | 0.5~150 | 0.2~330 | 0.2~220
25 0.5~220 | 0.5~390 |0.5~1000| 0.5~470
50 0.5~220 | 0.5~890 |0.5~1000| 0.5~470
0.70+0.20
0805 |2.00+0.20 |1.25+0.20 [1.00+0.20 [0.50+0.20 100 0.5~220 | 0.5~390 | 0.5~470 | 0.5~390
1.25+0.20
200 0.5~220 | 0.5~330 | 0.5~330 | 0.5~330
500 0.56~220 | 0.5~270 | 0.5~330 | 0.5~270
25 0.5~470 | 0.5~680 |0.5~4700(0.5~1000
50 0.56~470 | 0.5~680 [0.5~4700|0.5~1000
100 0.5~470 | 0.5~680 |0.5~2200| 0.5~680
0.70:0.20
1206 |3.20+0.30 [1.60+0.20 [1.00+0.20 |0.50+0.25 200 0.5~470 | 0.5~560 | 0.5~560 | 0.5~560
1.25:0.20
500 0.5-330 | 0.5~470 | 0.5~470 | 0.5~470
1000 0.5~220 | 0.5~330 | 0.5~390 | 0.5~390
2000 0.5-100 | 0.5~150 | 0.5~220 | 0.5~220
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MULTILAYER CHIP CERAMIC CAPACITOR

BSERERSQEEANEEEREE
HIHG FREQUENCY RESPONDING HI-Q (CF,CQ) MLCC

* R+t TEEBRFEHHE
DIMENSIONS, CAPACITANCE RANGE & OPERATING VOLTAGE

RHa#g R~FDIMENSIONS (mm)
Size Code L Ny T WB
0603 1.60+0.10 0.80+0.10 0.80+0.10 0.30+0.10
0.70+0.20
0805 2.00+0.20 1.25+0.20 1.00+0.20 0.50+0.20
1.25+0.20
CF A2ERHEQE CF Capacitance value and Q value:
Py 300MHzRERIQIE =B 300MHzREERIQIE =8 300MHzREERIQIE
Capacitance | Q value at 300MHz Capacitance Q value at 300MHz Capacitance | Q value at 300MHz
(PF) (PF) (PF)
0805 0603 0805 0603 0805 0603
4.7 400 320 15 130 104 47 40 32
5.2 360 288 16 120 96 51 36 29
5.6 340 272 18 100 80 56 34 28
6.2 320 256 20 90 72 62 32 26
6.8 280 224 22 86 69 68 30 24
7.5 260 208 24 80 64 75 28 23
8.2 230 184 27 70 56 82 26 21
9.1 210 168 30 60 48 91 24 20
10 200 160 33 56 45 100 22 18
11 180 144 36 52 42 110 20 16
12 160 128 39 48 39 120 28 15
13 150 120 43 44 36 130 16 13
14 140 112
CQ ZEERHEQE CQ Capacitance value and Q value:
=B 300MHzEERIQIE BE 300MHzEF Q& AE S00MHZzREFHQIE
Capacitance | Q value at 300MHz Capacitance | Q value at 300MHz Capacitance| Q value at 300MHz
(PF) 0805 0603 (PF) 0805 0603 (PF) 0805 0603
4.7 960 640 11 432 288 24 192 128
5.2 864 576 12 384 256 27 168 112
5.6 816 544 13 360 240 30 144 96
6.2 768 512 14 336 224 33 125 90
6.8 672 448 15 312 208 36 1156 83
7.5 624 416 16 288 192 39 105 77
8.2 552 368 18 240 160 43 96 70
9.1 504 336 20 216 144 47 86 64
10 480 320 22 206 134
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e T E RELIABILITY DATA

HH g v
ltem Technical Specification Test Method and Remarks
— AISEE AREE
- R E RS Capacitance| ~ leas 1O “Votage
Claéé I Should be within the
specified tolerance. <1000pF TMHZ +10%
s 1.0+0.2Vrms
. ﬁf >1000pF 1KHZ + 10%
apacitance ” —
P T IEEEE, ARaELERE
2o o For classIl,pretreatment should
; B EIRENRERS
Clgiiﬂ Should be within the be done before measurement.
specified tolerance. ABER AHEE
Measuring Frequency Measuring Voltage
X7R 1.0+0.2Vrms
1KHZ + 10%
y5V 0.5+0.2Vrms
EEaE BIFSEZR AR ERE
Ca aC|tanoe Measuring Measuring
158 F<0.15% . Frequency Voltage
Class I
< 1000pF 1TMHZ + 10%
1.0+ 0.2Vrms
>1000pF 1KHZ + 10%
Raiﬁéfi%%age: ARIAE: TKHZ +10%
RFEMIEY] X7R >50V, DF<2.5% WABE: 1.0£02Vms
(DFtan 3 ) —o5V. DF<3.0% Test Frequency:1KHZ + 10%
Dissipation — 6V’ DF < 3.5% Test Voltage:1.0 + 0.2Vrms
Factor i
HERE : ;
1135 Rated Volta e: AIBIRE: TKHZ +10%
Class I Y5V LoV DREeso% BSEE: 0.5+02Vrms
Z5U ;25\/’ DF ;7 0% Test Frequency:1KHZ + 10%
—16V. DF 2 9'00/2 Test Voltage: 0.5 +0.2Vrms
1 %8 C<10nF, IR>50000MQ
Class 1 C>10nFR.C>500QF
HREE: EEERE
AR BIA(R) o | C<25nFIR> 10000MO ASAESE: 60+ 5%
Insylatlon . C>25nFR.C>100QF Measuring Voltage:Rated Voltage
Resistance Lk Duration:60 + 5s
Classll | vy | c<25nFIR>4000MQ
Z5U C>25nFR.C>100QF
B2 EE:
148 S00%FEEEE ¥ 250%FEEEE
ST ER BERS: 5+ 17 FMEER: FEZIB50mMA
& (DW\) ERS HA T B IEH EEMLCC)
E;electric TESNEWBREDias Measuring Voltage:
Withstandin No breakdown or damage. Class I :300% Rated voltage
Voltage 9 Class 11:250% Rated voltage
9 Duration:5+1S
Charge/ Discharge Current:50mA max.
(This method excludes high-voltage MLCC)
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MULTILAYER CHIP CERAMIC CAPACITOR

EH B AT %
ltem Technical Specification Test Method and Remarks
2858, 235+5°C
5% K F O5% BB
IR At least 95% of the terminal electr- RGHE: 2+0.5s .
Solderability ode is covered by new solder. Solder Temperature:235+5°C
No visible damage. Immersed Speed:25 + 2mm/sec
Duration:2 + 0.5s
=] =| NPOZESL
ltem [NPO to SL X7R Mo A
HEARFE100 ~ 200°CHIRE TFEZ10 = 24388,
AC/IC | <0.5% |-5~+10%| -10~+20% BRE: 265+5°C
R RBEFHE: 5+ 1s
7 o 3P AR 3= 3 5 (= HEF S
fmﬂ'ﬁ*ﬁ;ﬁ;& DF Same to initial value. gg?ﬂtﬂlﬁ@]lﬁlﬁ;’?a E1 O1|:|UJ:E'J§E1%&§§T§T
Resistance to . § Preheating conditions:100 to 200°C
seleEg S Sameﬂgﬂiﬁﬁfvalue 10+2min
Heat i Solder Temperature:265 + 5°C
Duration:5+ 1s
SMER: E|ARIEE Clean the capacitor with solvent and examine it
t#HE: >95% with a 10X(min.) Microscope.
Appearance:No visible damage.
At least 95% of the terminal electr-
ode is covered by new solder.
S SV RIBS
Appearance:No visible damage. aﬁgﬁ= A1203%PCB
BiRE: 1Tmm
HEEEEEE: 0.5mm/sec.
B{; mm
FEEE HARETETRE.
1#8:< £ 0.5% 5
_ ClassI: < +0.5% 0,
=
Resistance to
flexure of [
Substrate
(Bending AC/C :
Strength) I 4E: PSS
B:< +12.5%
EF < +30% Test Board:A1203 or PCB
ClassT : warp:1mm
B:<+12.5% Speed:0.5mm/sec.
E,F:< +30% Unit:mm A
The measurement should be made with the board
in the bending position.
IMIRAE AR E MEDREY F1: BN
Termination BT R85 BERS; 10+1S
Adhesion No visible damage. Applied Force:5N

Duration:10+ 1S

10
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TERREE( 248) *: EMREEAIRE, 1/0\BF

1 #8: < +2.5%8; + 0.25pF Wfs: 24 +1h
= VAR =
BmEFRAE FERAH: 5%
N¥E:B:< +7.5% —EERS U T4
EF:<+20% BEER RE (°C) BER (4388)
AC/C| Class1: < +2.5% or +0.25pF
. . Ak TRRIRE 30
whichever is larger.
Class:B:< +7.5% F£2% Hig 2-38
. o)
EF:<+£20% w3k FRRiEEE 30
Ea% HiR 2-3
A —— )
RETER DF Same to initial value. SUBERE ( %iR) B 2420
Temperature . . *
Cycle Preheating conditions* : up- category temperature,1h
Recovery time:24 + 1h
Initial Measurement
Cycling Times:5 times
1 cycle,4steps:
Step Temperature( °C) Time(minute)
R Reel 1 Low-category temp. 30
Same to initial value.
2 Normal temp. 2~3
3 Up-category temp. 30
4 Normal temp. 2~3
Recovery time after test:24 + 2h
1 #8: < +2.5%Ef + 0.25pF,
BmERRERE
ON#EB:< +12.5% R .
E,F:< +30% B 40£2°0
ACC Class1: < +2.5% or +0.250F RE: 90~ 95%RH
whichever is larger. HEMEE: BETIFEER
ClasslI:B:< +12.5% BERS: 500/\BF
E,F:< +30% FMEER: AELIBS0MA
1 §EDF < 0.3% HE{&{#- ifﬁ
HRAR I%E:B: C<47nFDF<5% MERE: 24/08( 1) ; 48/ME(18)
R,\e/lsoilsizjr:(e;e C >47nFEDF<7% Temperature:40 + 2°C
E,FZ C<47OHF,DF<7% Humldlty90~95%RH
C >470nF,DF < 9%
DF —aen 0 Voltage:Rated Voltage
Class1: DF<0.3% A
ClassI:B: C<47nF,DF<5% Duration:500h
C >47nFDF K 7% Charge / Discharge Curent:50mA max.
E,F: C<470nFDF<7% Recovery conditions:Room temperature
C >470nF,DF < 9% Recovery Time:24h(Class 1) or 48h(Class IT)
500M Q25 Q FEIfE Z thik /&
IR 500MQor 25QFwhichever is

smaller.

SN EiEMS
Appearance:No visible damage.

11
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MULTILAYER CHIP CERAMIC CAPACITOR

1 #8: < + 3%8] + 0.3pF
BREFRAE
OB < £12.5%
E,F:< £30%
AC/C Class1: < +3% or +0.3pF
whichever is larger. EE: 2FHEEIES
ClassI:B:< +12.5%
E.F:< +30% Fe: 1000:N
FMEER: FEBES0MA

HMEGRG: =B

1 $8:DF <0.3%

ot I#E:B: C<47nFDF<5% B 24/ ( 148) ; 48/NEH(14D),
Life Test C >47nFDF<7% Aoblied Vol 5« Rated Vol
E,F: C<470nF.DF< 7% pplied Voltage:2 x Rated Voltage
o= © 2470015 DIES2R Duration:1000h
Class1: DF<0.3%
Class:B: C<47nFDF<5% Charge / Discharge Curent:50mA max.
C >47nFEDF L 7%
E,F: C<470nFDF < 7% Recovery conditions:Room temperature

C >470nF,DF < 9%
Recovery Time:24h(Class 1) or 48h(Class 1I)

500M Q825 Q FEL & Z s /&
IR 500MQor 25QFwhichever is
smaller.

SN EIRMS
Appearance:No visible damage.

ik EPI TR IEAEAA:
HFFERIE(EHEERRN): KERSNEERS BE T EEARBE T THRENES BE TE hZ GEEERBRINEEAREM

TikgE24n.
Note: x pretreatment (only for Class1l capcitor)
Pretreatment (only for Class1l capcitor) is a method to treat the capacitor before measurement. First, place the

capacitor in the up-category temperature or other specified higher temperature environment for 1 hour . Then recovery
the capacitor at standard pressure conditions for 24 hours.

12
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e 1%k PACKAGE OF MLCC

] Top cover tape HmRE
paper taping \

e

G
/

Polystyrene reel [2#&

Carrier tape(paper){gis#t

Chip hole(Pocket) #E K7L

Bottom tape JKB

* 0402/ dm e R~F K
Dimensions of paper taping for 0402 type

d

/

5 4o o

PO

L
P1 Ip2
A5 Wi L1 D C B P1 P2 PO d t
Code
0402 | 065 115 8.0 35 175 20 20 4.0 15 0.80
+0.2 +0.2 +0.2 +0.05 +0.1 +0.05 +0.05 +0.1 -0/+0.1 Below

13
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*j@4 ‘0603, 0805, 1206’ ##RR~HEmMAKA R~
dimensions of paper taping for 0603,0805,1206types.

Unitmm
K%ECode
A B C D* E F G* H J T
AR
paper size
1.1 1.9 8.0 3.5 1.75 4.0 2.0 4.0 1.5 1.1
0603
+0.2 +0.2 +0.2 +0.05 +0.1 +0.1 +0.1 +0.1 -0/+0.1 Below
1.45 2.3 8.0 8.5 1.75 4.0 2.0 4.0 1.5 1.1
0805
+0.2 +0.2 +0.2 +0.05 +0.1 +0.1 +0.1 +0.1 -0/+0.1 Below
1.80 3.4 8.0 3.5 1.75 4.0 2.0 4.0 1.5 1.1
1206
+0.2 +0.2 +0.2 +0.05 +0.1 +0.1 +0.1 +0.1 -0/+0.1 Below

EE: ck RTEHRTHERIEEHE.

Notes: The place with “}” means where needs exactly dimensions.

14
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*BREREE
embossed taping

Top cover tape B

Carrier tape(paper){gikss

0

Chip hole(Pocket) K #L

e

Polystyrene reel 2#&

*EBEERSTEE( BES 0805, 1206° RIEMR)
Dimensions of embossed taping for 0805 and 1206 type

E#7| Feeding hole

J B 7% Chip pocket
H G F Tape running direction
Chip cap
R EX @
Unit:mm
gECode
A B C D* B = G* H J T
g
Tape size
1.55 2.35 8.0 3.5 1.75 4.0 2.0 4.0 1.5 1.5
0805
+0.2 +0.2 +0.2 +0.05 +0.1 +0.1 +0.1 +0.1 -0/+0.1 Below
1.95 3.6 8.0 85 1.75 4.0 2.0 4.0 1.5 1.5
1206
+0.2 +0.2 +0.2 +0.05 +0.1 +0.1 +0.1 +0.1 -0/+0.1 Below

ER:k RREHRTHERIERSEE.

Notes: The place with “3k” means where needs exactly dimensions.
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X T RIRIREE

Structure of leader part and end part of the carrier paper

BE( =%) [VaK3ES T HEE( EmRmE)

End (Vacant position) Chip carrier Vacant position Leader part(cover)tape
AF 200 mm AF200mm  4F 200 mm/Over 200 mm
over 200mm over 200mm %]‘zﬁrﬁj/l\ﬂo\ﬂng Direction

*H M N~ Reel Dimensions  (unit:mm)

R~H{K#5( CODE) Unit:mm
A B @ D E F G
D50 E X
©178+2.0 3.0 ®13+0.5 ®©21+0.8 ©50 or more 10.0+1.5 12max

16



M RES

« MBRESIEE Top tape peeling strength

(a)#k#: Paper Taping

Cover tape peeling direction ER B [

/V

Cover tape/

HE
Msc

)

<

(o)#B#}B#8 Embossed Taping

Cover tape HE

Carrier tape {&x#s

Cover tape peeling direction ER |57 [5)

=

L

%\/
N

B 0.1N<FE#BE<0.7N

Standard:0.1N<peeling strength<0.7N

AN

Carrier tape {&ix#:

EFBER, METRETRE, LAGER. @EBL.
No paper dirty remains on the scotch when peeling, or sticks to top and botton tape.

*EREE % Bulk Case Package

Symbol A B T D E
Dimension 6.8+0.1 8.8+0.1 12+0.1 15+0.1-0 2+0-0.1 4.7+0.1
Symbol = L |
Dimension 31.5+0.2-0 36+0-0.2 19+0.35 7+£0.35 110£0.7 5+0.35
1101 Al |T
g
= E
—_— X
F (W :| G
________ ARy
| - —
*ARYE
Packing Quantity
. AT AR ( PACKAGE STYLE & QUANTITY) unit:pcs
R~F(SIZE)
s (PT BEsEE (ED BRiERE (BO) —fgEiEE (BP)
0402 10000 20000 5000
0603 5000 15000 5000
0805 5000 2500 10000 5000
1206 5000 2500 5000 5000
1210 2000 2000
1812 2000 1000
2225 500
3035

EE: SRMEAMYETRES PHEREKE.

Note:We will choose packing style and quantity according to the customer's requirements.
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TERIBESSE5E
MULTILAYER CHIP CERAMIC CAPACITOR

* EFRAMLCCHEREIR
* Precautions on the use of Multi-layer Ceramic Capacitors

Stages Precaution Technical considerations

ERRE, EFEERYMMERENER.
- B, MTAR RTERERNRLRGE, SHANESG
MEELFEREXNER. FLATELRENERFLAEALST
REMTEENRSE, FELBTEEEANERSTHNER
E5, HEAWRARE.

If’E B ( EEEEBENTED)

N T-E%“%%E’JIVE%J_FEI:[:ﬁ%E EER. MRE-DCEELMHE—E

BE, BomBEEEEEZMENTFMEENESRNEEE.

2’1:1117&#1@1%0*1_%!1%@1*1_?3’] 5%, EMREEEEZiE
RTERSRNEE

2, EEE@%&%E’J@E{EE:F%EE%EEH% MREBEPERMFIHACE
B EEEASHREER, BAEFRIMEEGRE LR,

Verification of operating environment, electrical rating and

performance
1.A malfunction in medical equipment, spacecraft, nuclear
. Rt reactors, etc. may cause serious harm to human life or
have sereve social ramification. For this any capacitors
1, Circuit to be used in such equipments may require higher safety

) and / or reliability considerations and should be clearly

Design differentiated from components for general applications.

Operating Voltage (Verification of Rated Voltage)

1.The operating voltage for capacitors must always be lower
than their rated values. If an AC voltage is loaded on a DC
voltage, the sum of the two peak voltages should be lower
than the rated value of the capacitor chosen. For a circuit
where both an AC and a pulse voltage may be present,the
sum of their peak voltages should also be lower than the
capacitor's rated voltage.

2.Even if the applied voltage is lower than the rated value,the
reliability of capacitors might be reducd if either a high
frequency AC voltage or a pulse voltage having rapid rise
time is present in the circuit.

18
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EiRELE

( BARAIRRED)

1. BEERH/EREAPCHLRE,

FrERAMERKNE (BRIX
N SEHEREERBNMERE.
E AR EHE BB R E
U448
(WETREBNEN K INERE
WRTSWE RS, #®
TR e B E R S A
2, FEERFTERE, %
JBEEE R IR K/NFNE
B, BYHEMERMNER
HEFEERLEMIER.
QMR IE—ETHHIERE
B —ERo IR L,
JE AR R T FERT LAEEE T

R E) R IR REHR R B FR B,

Pattern configurations

(Design of Land-patterns)

1.When capacitors are mo-
unted on a PCB,the amo-
unt of solder used (size of
filletycan directly affect ca-
pacitor performance.The-
refore,the following items
must be carefully consid-
ed in the design of solder
land patterns:

(1)The amount of solder a-
pplied can affect the ab-
ility of chips to withstand
mechanical stresses,w-
hich may lead to break-
ing or cracking.Therefo-
re, when designing land
-patterns it is necessary
to consider the approp-
riate size and configura-
tion of the solder pads,
which determines the
amount of solder nece-
ssary to form the fillets.

(2)When more than one p-
art are jointly soldered
onto the same land or
pad, the pad must be
designed so that each
component's soldering
point is separated by
soldering-resist.

1, UTERBATHERBER MR LB S HIE R S (ERE KR EHE H ST RIRER)
1.The following diagrams and tables show some examples of recommen-
ded patterns to prevent excessive solder amounts (larger fillets which ext-
end above the component's end terminations.)

FErRFt4aH T A S ENERREE

(DT BEBERANMPCB LB R~

Examples of improper pattern designs are also shown.

(1)Recommended land dimensions for a typical chip capacitor land patter-
ns for PCB

Solder-resis

o

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

HEERTRIERMEERST( B mm)

Type 0603 0805 1206 1210
L 1.6 2.0 3.2 3.2
Size
W 0.8 1.25 1.6 2.5
A 0.8~1.0 1.0~-14 | 1.8~25 1.8~25
B 0.5~0.8 08~15 | 0.8~1.7 0.8~1.7
C 0.6~0.8 09~12 | 1.2~-1.6 1.8~25

Recommend land dimensions for reflow-soldering(unit:mm)
HEEHTEREMNEER~T( Bi: mm)

Type 0402 | 0603 0805 1206 1210 1812 2225
L 1.0 1.6 2.0 3.2 3.2 4.5 5.7
Size
W | 0.5 0.8 1.25 1.6 2.5 3.2 6.3
A | 045~055|06~08|08~12|18~25]18~25]|25~35|3.7~47
B | 040~050|06~08|06~12|06~15|06~15]|1.0~18]1.0~2.3
C | 045~055]|06~08|09~16(12~20(18~32(23~35 [35~55

BENEREZES TR MENNEEN. BRERFERE, STEEe
Excess solder can affect the ability of chips to withstand mechanical
stresses.Therefore,please take proper precautions when designing
Land-patterns.
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BRI 8 FHEENSTF T

(2) Examples of good and bad solder aplication.

1HH

ltems

THER

Not recommended

i3

Recommended

B&%%& SMD
sl
Mixed
mounting

of SMD and
leaded
components

L] wie of com :
1 wire ef oo .'\I|I|'|.||I_-I

A,

SeORAT-TEkIET

=¥}

E 3130
R

Component
placement

close to the
chassis

ey hassis
H'-;.- Eadder { lor greunding )

—a

Saldei-reuist
] —
|

EERETH
HIBHEF TR
Sl
Hand-solder-
ing of leaded
components
near mounted

components

Soddey-pesist

Soldesing iron Hﬁ{,

Soldering resist
T

- &

KFERETH
Horizontal
component

placement

I

]

— Lol er e el
i oider-re

7R
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Stages Precautions Technical considerations
EiRfE 1-1T. A TETRERREPCIR ERBIFRNGTF: PCIRE MSEMRFELRET,
(BRREBR(HE)PCH Ly EHERRREAPCRENZENZER/IINVE.
1 BERBREERLEZE, BHBERS 1-1.The following are examples of good and bad capacitor layout:
ET—mIBEREENEWES (PC SMD capacitors should be located to minimize any possible
2. PCHria:| BRIIEI, HAIGER. HEMEmRE, mechanical stresses from board warp or deflection.
> E—’E}B %Eﬁ%{[ﬁéﬂ&\ i&ﬁf%i%lﬁ[ﬁﬁtﬁ, %) Not recommended Recommended
e HTERERE, ERHIBIMSMDE ) "
Design RENIEE, EIZZEEENRE R Position the component
S{EE) at a right angle to the
- ' direction of the mechanical
Pattern _conﬁgurahons ) Deflection stresses that are anticipated
(Capacitor layout on panelized[bre- of
akaway]PCboards) the board o
1.After capacitors have been mou- J;L?:r'-'?'__ W,
nted on the boards,chips can be s ¥ v
subjected to mechanical stresses o
in subsequent manufacturing pr- 1-2 BEB/REEVEIPCI LR, TRBAZRAENNRNETEENT
ocesses (PCB cuting,board insp- BmE. WTEBEBERNHEAX:
ection,mounting of additional pa- 1-2.To layout the capacitors for the breakaway PC board,it should be
rts,assembly into the chassis,wa- noted that the amount of mechanics stresse given will vary dep-
ve soldering the reflow soldering ending on capacitor layout,The example below shows recomm-
boards etc.),for this reason,plan- endations for better design.
ning pattern configurations and o = T
the position of SMD capacitors f" xxh. / -H-\""\-\._\_\‘
should be carefully performed to ; e, S D -
minimize stress. | | | : [
Perfomaisin ——, C | |
‘h 1
L N o B o B B T D0 o
b 1
J
Fi 51
glit '
Mugnitude of stress . AxP=C>Deef
1-8. EPCIRAEEATLIEIRE, ESRRMEIHMENNXNEFERIAER
FEMAE, ATHEREDIENBIKEITHES: HR, 212 VEME, &
#7l. B, FEBHNSMDERRENH [ LEERBRPCIRH S EIAE.
1-3.When breaking PC boards along their perforations,the amount of
mechanical stress on the capacitors can vary according to the
method used.The follwing methods are listed in order from least
stressful to most stressful:push-back,slit, V-grooving,and perfora-
tion.Thus,any ideal SMD capacitor layout must also consider the
—_ PCB splitting procedure.
. 1"?;*@*%; W 1 MRPA R BRBRIER, AEHESREEAXNES, XY
8 Bl 'Abg;%ﬁi;ifég m@ﬁj’] x BEASWA, BTHS IARSNTE, ERERAEE, SEENTEE:
BaEs | bl bl (1), FEREPCIRIRER, MERASOIERIAHEIPCANREATLE.
aConsid- |~ frale @), BAEENEAHE BN .
erations | Agjustment of mounting machine @, BTHAORASHENSBPCRNENIZE, JHITRMEPCIRI T,
for auto- | 4 paegre 0 TONN d MAsEEe TEARAERENBITHIF.
matic p--| xcessive Impact load should no 1.If the lower limit of the pick-up nozzle is low.Too much force may
acerment| P¢ Imposed on the capacitors w- be imposed on the capacitors,causing damage.To avoid this,the

hen mounting onto the PC boards.

2.The maintenance and inspection
of the mounting devices should be
conducted periodically.

following points should be considered before lowering the pick-up

nozzle:

(1)The lower limit of the pick-up nozzle should be adjusted to the
surface level of the PC board after correcting for deflection of the
board.

(2)The pick-up pressure should be adjusted between 1 and 3 N st-
atic loads.

(3)To reduce the amount of deflection of the board caused by imp-
act of the pick-up nozzle,supporting pins of back-up should be
used the under PC board. The following diagrams show some
typical examples of good pick-up nozzle Placement.
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Stages

Precautions

Technical considerations

3. BERREEXR
E|HEE

3.Considerations
for automatic
placement

MBI

1, EERREERFZH,
Rt BRI ERREER
Hif b, EHEHERR
ROSFIEREAR, PRIEHIAT
EE®ITEENRE: £
WK, HEERIRER
MAE, ELRREME
M. Eit, APREER
B, EEBHEREM
A&,

i3

Recommended

SupprTng :IIIII |

[‘.E_-H

THERE
Not recommended

BE%RE
Single-sided
mounting

EERE
Double-sided
mounting '

-

SEppEaTing

Sokle  peeling Cracky

2 INREAIETEE, RENAZEGHFEESSZIRMENNEREMBR O,
RTHREEBRFMEL, EHETEILRETHAUSTEEEMZEITETE
HHRE, #1E8, BRINER.

2.As the alignment pin wears out, adjustment of the nozzle height can
cause chipping or cracking of the capacitors because of mechanical
impact on the capacitors. To avoid this, the monitoring of the width
between the alignment pin in the stopped position,and maintenance.
Inspection and replacement of the pin should be conducted periodi-
cally.

1 —EHERER > ERR[MES. HERNERSNEENAREHEESHRL
EEEAHEHHAR. EERIBSIBIHNBENERETHNTE. Eit
EEAEERREEIEUTER:

(WERKER BRI

a EREMRZAED, HEREGEBRMNISIER LR TH.
b HEHESETEARERRE.

CHEBERZERRIFIMTE.

d A EEIEEEERYRATER.

e MBI A RER L.

BRI T REW IR E TR,

CHERERRIFHBGEETIE.

HiEER T A ST R HASHRE.
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Stages

Precautions

Technical considerations

3. BBIREREXRE
FHREIRE
3.Considerations
for automatic
placement

Selection of Adhesives

1.Mounting capacitors
with adhesives in prelim-
inary assembly, before
the soldering stage,may
lead to degraded capa-
citor characteristics unl-
ess the following factors
are appropriately check-
ed:the size of land patte-
rns,type of adhesive,am-
ount applied, hardening
temperature and hard-
ening period. Therefore,
It is imperative to consult
the manufacturer of the
adhesives on proper
usage and amounts of
adhesive to use.

1.Some adhesives may cause reduced insulation resistance, The
difference between the shrinkage percentage of the adhesive
and that of the capacitors may result in stresses on the capaci-
tors and lead to cracking.Moreover,too little or too much adhe-
sive applied to the board may adversely affect component pla-
cement, so the following precautions should be noted in the
application of adhesives.

(1)Required adhesive characteristics

a.The adhesive should be strong enough to hold parts on the
board during the mounting & solder process.

b.The adhesive should have sufficient strengthat high temperat-
ures.

c.The adhesive should have good coating and thickness consi-
stency.

d.The adhesive should be used during its prescribed shelf life.

e.The adhesive should harden rapidly.

f.The adhesive must not be contaminated.

g.The adhesive should have excellent insulation characteristics.

h.The adhesive should not be toxic and have no emission of toxic
gasses.

(2)The recommended amount of adhesives is as follows.

Figure 0805/1206 case sizes as examples
A 0.3 mm min
B 100~200um
C Adhesives should not contact the pad

After capacitors are bonded

— e

(i -

—— B —
REDNE

Amount of adhesive

a | g |
J*.

by
t

"

|
i
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41845
4 .Soldering

:nbedilinh ik

1. HERE HER SRR ERE
ﬁﬁkm%g,lﬂﬁﬁ
BUEZHUTHRE.

()ERRIBNRE D> T
ET o RPAI0. 1w,
(EFRTSH), TREER
SRR E R BNIRH].

@ ERBRREANLR,
{5 PR B B IR B BB S
%Eﬁ%m*&flz

(BRI HER BN BIS,
P S BER BN

.

Selection of Flux

1.Since flux may have a
sigificant effect on the
performance of capa-
citors, it is necessary to
verify the following co-
nditions prior to use:

(1)Flux used should be
with less than or equ-
al to 0.1wt%(equival-
ent to chlorine)of hal-
ogenated content.
Flux having a strong
acidity content shou-
Id not be applied.

(2)When soldering cap-
acitors on the board,
the amount of flux
applied should be
controlled at the o-

ptimum level.

(8)When using water-
soluble flux ,special
care should the tak-
en to property clean
the boards.

1-1 MRFUEBEH P LB S HER TRRIEMIER, BARERBS
MWEBYEEMESRRHEEERMRERRRENES.
12Eﬁﬁ&@&*ﬁ%%ﬁﬂmﬁTﬁﬁ**%MTEE,ﬁﬂﬁﬁﬁgm%
BE, BERNXENBERGHIERRL, RMEERRTREZRIRIRNE
IR A, EET%&“%#@MﬁE,ﬁ%Eﬁ%&N%EF¥

1-3 MFAKENERHBRENZ A TERTHK, BREREGTESRRE
EHBEBYEERERREG THRITVEETHRNTEN. B8R TEkE
BRI, EHAIEBRHFRTTEMATER R

1-1 IR TR R IE:

Mg TEIREERTER PR E TTHE1 0021 30°C T a#.

RE: THMEREETNEEERAEEAXF100°C,
%ﬁﬁﬁﬁiéﬁﬁmﬁﬁﬁﬁi¢ﬁﬁﬁMLﬁ%Mﬁ#T,ﬁ%ﬂﬁ@

B E. BREREBETERIEENLERRZIBERERIZE

1-1.When too much halogenated substance(Chlorine,etc)content is
used to activate the flux, or highly acidic flux is used, an
excessive amount of residue after soldering may lead to
corrosion of the terminal eletrodes or degradation of insulation
resistance on the surface of the capacitors.
1-2.Flux is used to increase solderability in flow soldering,but of too
much is applied, a large amount of flux gas may be emitted
and may detrimentally affect solderability. To minimize the
amount of flux applied, it is recommended to use a flux-
bubbling system.
1-3.Since the residue of water-soluble flux is easily dissolved by
water content in the air,the residue on the surface of capacitors
in high humidity conditions may cause a degradation of
insulation resistance and therefore affect the reliability of the
components. The cleaning methods and the capability of the
machines used should also be considered carefully when
selecting water-soluble flux.
1-1.Preheating when soldering
Heating:ceramic chip components should be preheated to within
100 to 130°C of the soldering.
Cooling:The temperature difference between the components and
cleaning process should not be greater than 100°C.
Ceramic chip capacitors are susceptible to thermal shock when
exposed to rapid or concentrated heating or rapid cooling,
Therefore, the soldering process must be conducted with great
care so as to prevent malfunction of the components due to
excessive thermal shock.
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Stages Precautions Technical considerations
= : FHE%
4j8s ?%%i?h&%# -
4.Soldering [ 5 ' (©) . n
Recommended conditions for soldering — Preheating 230¢C
[Re-flow soldering] 3
Temperature profile
b
IBENRE, B, fNE
A B R LB
RS RIR BT
soldering
Temperature,time < >le >
amount of solder, | Over 1 Over 1 within Gradual
etc.are specified minute minute 10 cooling
in accordance seconds

with the following
recommended
conditions.

'MMkﬂgﬁﬁzéﬁrﬁmwzmm MR ER:
Cautlon

1.The ideal condition is to have solder mass (fillet) controlled to 1/2
or 1/3 of the thickness of the capacitor, as shown below.

LAT=-143T
Capacitar
*..
SO%TL
Farl "I
| TR

1T AROZREMEEESERES[RNOTEN, FIt/RErE R R B R,
1.Because excessive dwell times can detrimentally affect solderability ,
soldering duration should be kept as close to recommended times as

possible. Temperature
[ & 1E3E]/[Wave soldering] (© — 22:2%@
' N -250°C
Temperature profile / ;2 E fh4E 30 g
250 —
200 —
150 (—
100 |—
50 | —
. >
1. R EALE KA. Over T minute ™'\ inin  Gradual
3s cooling

EARTBRUHNERZEBRREZZETREEXT1008]130° C
S IREERSRHA T EERTREBRLE.
4-?EE1§EIFHIilouE?%E'JEE*%Z(ﬁEFH,E kF?%

Caution
1.Make sure the capacitors are preheated sufficiently.
2. The temperature difference between the capacitor and melted solder should

not be greater than 100 to 130° C.
3.Cooling after soldering should be as gradual as possible.

4 Wave soldering must not be applied to the capacitors designated as for
reflow soldering only.
[FF I 18#])/[Hand soldering] (c)

BB 4&/ Temperature profile 300
250

200
160
100
50

Temperature

¢ Preheating ) 280°¢C -280C

ﬂﬂ:

1. {E}ﬂﬁﬁkﬁﬁﬁ’l"‘ﬁﬁﬁﬁf‘“ﬁiﬁﬂ .0mm,
2 I AR EIEAIR ER S L ( RIERE)
Caution

1.Use a 35W soldering iron with a maximum tip diameter of 1.0mm.
2.The soldering iron should not directly touch the capacitor. [Wave soldering]

‘ Over 1 minute

within  Gradual
3s cooling
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Stages Precautions Technical considerations

5.7&: AR TMRERATRRENEER, SEHMYEMGE

5.Cleaning @Jﬁ%a%#ﬁéﬂ**%&iﬁﬁ**%&ﬁ’]&l\*ﬂiﬁ
1 ERETHANERSRE, EHERPCIRE, BRIEMER RMERERRNE IR TFEEER 244,
HIBNEBFE R BRI ( B T R ISR B ENE 2 RIS EHE R ACE A, BESNE
BhE R BRI EAR) FORREE A, E R iﬁﬁg’ ® w)

1 U IR L.
2. R TS IR AR R S BN )‘imgg&m T .
. EPCRAZBR R, BRFHETRE
Cloani . EREFAR, SERMREREE. FILES
eaning conditions AR TRE R

1.When cleaning the PC board after the capacitors are all
mounted, select the appropriate cleaning solution ac- BEEE Y. KF20W/L
cording to the type of flux used and purpose of the HBEESER. (R TF40KHz
cleaning (e.g. To remove soldering flux or other materials BEHEEEL. SotExELD

from the production process.)
1.The use of inappropriate solutions can

2.Cleaning conditions should be determined after verifying. cause foreign substances such as flux
Through a test run, that the cleaning process does not residue to adhere to the capacitor or
affect the capacitors characteristics. deteriorate the capacitor’s outer coati-

ng, resulting in a degradation of the
capacitor's electrical (especially insu-
lation resistance).

2.Inappropriate cleaning conditions (ins-
ufficient or excessive cleaning) may
detrimentally affect the performance
of the capacitors.

(1)Excessive cleaning
In the case of ultrasonic cleaning,
too much power output can cause
excessive vibration of the PC board
which may lead to the cracking of the
capacitor or the soldered portion, or
decrease the terminal electrodes’
strength, thus the following conditions
should be carefully checked;

Ultrasonic output Below20W/L
Ultrasonic frequency Below 40KHz
Ultrasonic washing period 5min or less
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6. Bk ERET(E
6.Post cleaning
Processes

—LEES AR REN N EREREEREEMIET, £E
UHREEERFRET, HEFETRERRAELE.
1 EHEELHEES TESRNETRER, KENRETELEN
%Eﬁﬁié%ﬁ%ﬁ%ﬂ?ﬁﬁiﬁﬁ&ﬁo F LA REHERE (R A LAt RE . 4
HHHIE,

With some type of resins a decompositon gas or
chemical reaction vapor may remain inside the resin
during the hardening period of while left under normal
storage conditions resulting in the deterioration of the
capacitor's performance.
1.When a resin's hardening temperature is higher than

the capacitor's operating temperature, the stresses
generated by the excess heat may lead to capacitor
damage or destruction.The use of such resins molding
materials is not recommended.

7, BRRE
7.Handling

PIEIPCHRGEERAETL S BIR)
1, EREXTEARMATTHE, HEIPCHE, TEREEERLIE
SER A,

2, MHNEITEERFNE, BEASENRE

WA E T RS

1, FETHERERR AT BENRMEE
(MINREFFeet Fafis @y b, ARRERELEERR.
QERERERE, TERETHTEMESERHERSETH L,

Breakaway PC boards(splitting along perforations)

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

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

Mechanical considerations

1.Be careful not to subject the capacitors to excessive
mechanical shocks.
(HIf ceramic capacitors are dropped onto the floor or a

hard surface,they should not be used.
(2)When handling the mounted boards,be careful that the
mounted components do not come in contact with or

bump against other boards or components.
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Stages Precautions Technical considerations
8 T E 7 MR EFRFHNERBENRRNRET, EERNHE
1. BTRIFHEBHAIEEMRESEMBETRIFN WAEHEN, RMERETEETE; 55, EEEHER
8.Storage &k, EFEERFERSRAEESNEEME T, EREMNAL/AEMHESRE. HTFEEER,
Bl
conditions | T HEE: EESEEAREL ANECHEANER. MRBH TEEE

PR, EEAESRIANEHEMAIEEETRE.
1.If the parts are stored in a high temperature and

=iR: KF40°C
BE: KT 70%

ERWERTFA0°C. (BEMEEREMEEHE TER,
EREmE RS FREERFENES T TR, EILE
FREAEEZAEECEANER.
2ENEETHNERR( 28, 38 NEEEBESR

RIS T, FEERFERELRERE—E.

humidity environment,problems such as reduced
solderability caused by oxidation of terminal elect-
rodes and deterioration of taping/packaging mat-

erials may take place.For this reason,components

MEERRNEBERLD T, E150°CHIEHTHE
BRETESR, BLETENT2ETRRZIVIBE.
Storage

should be used within 6 months from the time of
delivery. If exceeding the above period, please

check solderability before using the capacitors.

1.To maintain the solderability of terminal
electrodes and to keep the packaging
material in good condition, care must be
taken to control temperature and humid-
ity in the storage area.Humidity should
especially be kept as low as possible.

#kRecommended conditions

Ambient temperature  Below40°C

Humidity Below70%RH

¥ The Ambient temperature must below 40°C.
Even under ideal storage conditions capacitor
electrode solderability decreased as time p-
asses,so ceramic chip capacitors should be
used within 6 months from the time of delivery.
% The packaging material should be dept
where no chlorine or sulfur exists in the air.
2.The capacitance value of high dielectric
constant capacitors (type2&3) will gradually
decrease with the passage of time, so this
should be taken into consideration in the
circuit design. If such a capacitance reducti-
on occurs, a heat treatment of 150°C for 1
hour will return the capacitance to its initial
level.
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BEEFUREERE. BB, ARBEE
CAPACITANCE CHANGE VS TEMPERATURE CHARACTERISTIC;VOLTAGE;FREQUENCY PROFILES
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