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1. SCOPE i H i
This specification covers the requirement for metallized polypropylene dielectric fixed capacitor for use in
AC/DC,DC/DC converter circuits(for example: filter circuit) and electronic equipment.
ZOREIZEHEA AC/DC, DC/DC =1/ 3X—2 D M B I B # K OV Tl — RISl D i af i o
TAEGARARR) T e a7 o4 (U Far 7 o en)) sl 42,

2. PRODUCT NAME /it 44
Metallized polypropylene film capacitor, Type ECWFG.
ARTGARRR) T ae’ L7 v harT % ECWEGHE
ECWFG60 3 * sk [J[] (Lead pitch 27.5mm)
(V—K#RE T 27.5mm)
3. PRODUCT RANGE T#%

—40to 110°C

Includes the self-temperature rise value on the wall surface and the
temperature on the capacitor wall surface on the heat source side.
Category temperature range However, when used at temperatures exceeding 85C, the voltage and
B3 {5 EE R current must be reduced (Figures 1, 2, 3).

BERIZIS1T 2 B O E LAE R OBl o= 7 o REmIRE A & T

L 85°CAMA D HIZHOWTIXEE - E i 2 #e i (K — 1.2, 3 ?%EE)

By reducing the voltage and current when the wall surface temperature
exceeds to upperlimit category temperature 110°C and reaches 125C,
such as during abnormal situations, it can be used for a maximum of
200 hours cumulatively. (See Figures 1, 2, 3)

IS BEREE DS 7Y —IRE 110 CaB A 125°CLL T DfifHIx

Upperlimit temperature that can
be used. (assuming special
circumstances)

[ = v [

P o e BRI B 0. R 200 FEFIE Gl STL 5
(M-1, 2, 3BHH)
600V DC
Refer to Fig.1 in case temperature of the surface of the capacitor body
exceeds 85°C.

Rated voltage Peak to peak voltage applied on the capacitor should be less than

EREE 141Vp-p ,and zero to peak voltage should be less than 600Vo-p.
fHL, 85 CEHEBAAHEHICHOWTIE, M— 122 KoL,
F7o, BRSO EEDOE®IT, 141Vp—p L TEL, Ao/ Kb —
78 JEIX 600Vo—p LLFET 5,

Capacitance range Refer to the individual drawing.

TEASFR A fiEl 2 DN LD,

Capacitance tolerance Refer to the individual drawing.

HERETIRAE &l & DI LD,

*k Category temperature range is the surface temperature of the capacitor including temperature rise on unit.
AT ANREFRPHIT A CIRE ERA2E a7 o ORBEmIR L

4. APPEARANCE 4}l
1) Marking shall be legible in the right place.
FRIIALEPIELAARER TRV D LTS,
2) Plating of lead wire shall be perfect without rust.
V—RH#RDOAYFILTEET, B 2HEDORNBDOTHHZ L,
3) Coating shall be perfect without any crack, rent, pinhole etc., that matters practical use.
AMERBINRIR X, L, B R — VERM EREER 2D,

NIV =y AFAN—FREE TAAAR Y a—var FER TV LF /U FE Y R A=y b
Film Capacitor Business Unit Device Solutions Business Division Panasonic Industry Co., Ltd.
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5. CONSTRUCTION ##i
The capacitor has a non-inductive construction, would with metallized polypropylene film
and polypropylene film dielectric. The capacitor is enclosed in noncombustible plastic case, filled with
noncombustible filling resin, and has two leads.
HEREL TCAETARRRI T B L TV AR ORY T 0L o7 )V W BB R L7t D%, EERIERIE
Z FRAA LT HRERI R 7 T AT > 7 — A KO A, 2 ROV —R#ERL TS,

[Construction]

(1 X))

Non combustible plastic case (Flame class:UL94V-0)
) = g — SRR — A (R E) CHEAME V=1 UL94V-0)

Non combustible resin
PRSI (A2 SR
% Red phosphorus free
7Y —
Element (Metallized polypropylene film, polypropylene film)
FT-RETGARRRIT O LT AV L, RITOEL T 4L D)

Lead wire
U—R#

[

6. DIMENSIONS #ME M OFEK
As specified in the individual drawing.
il % DI IZ LD

7. CONDITIONAL STANDARD TEST #EAEGKER IR RE
The test shall be conducted at a temperature of from 15°C to 35°C,a humidity of from 45% to 75%.

However the test shall be conducted at a temperature of 20+2°C,a humidity of 60% to 67%,when doubt is
entertained about judgement.

BRI, IEE(15~35)°C, FHREE (45~75) %D ETIT,
fHL, HIEBICEEFEDAE U EXT, IBEQ0LE2)C, fHRHEE 60~67% TIT,

8. MARKING 7~
Marking shall not erased easily and describes the following items as a rule.
FRIIE G ITHARWTIET, JFAILL TROIE A ZHFE T2,
1) Capacitance
TEAR R
2) Capacitance tolerance code
TERSFFEA ETPA A (L)
3) Rated voltage code
/:E*% AR (uaﬁ)
4) Date code
fLEF A (REHEE)

NIV =y AFAN—FREE TAAAR Y a—var FER TV LF /U FE Y R A=y b
Film Capacitor Business Unit Device Solutions Business Division Panasonic Industry Co., Ltd.
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9. CHARACTOR ##E

No. ltem Performance Testing method
kel HH PERE RERFEJIS C 5101—16—1999)
According to 4.2.1
The capacitor shall be applied the voltage
of 150% of the DC rated voltage for 1
minute.
[Between (The capacitor shall be applied the voltage
terminals] through a resistor of 2kQ or more when
KA charge and discharge.)
Voltage Nothing abnormal shall 4. 2. 12LD
1 proof be found. TERSEEED 150% D FEEE 1 /3NS5,
[NEEAES BE DI E (FHBOBLIT2k Q LL EOEH A @ L)
According to 4.2.1
The capacitor shall be applied the voltage
[Betvyeen of 200% of the DC rated voltage for 1 to 5
terminals seconds.
and
enclosure] -
ey 221
TEFEFEIED 200%DFEEE 1 F~5 FPREI
ERAN
According to 4.2.4
(500£15)V DC shall be applied for (60+5)
second after which measurement shall be
Insulation [Between made at (20+2)°C
2 | resistance terminals] 3000MQ-pFor more LA
(500+15)VDC at(20+2) COELE (60+
5) ROIEIEIINGR, MIE 32,
According to 4.2.2
Measurement shall be made at a frequency
4 | Capacitance | Within a range of specified value. of (1£0.2) kHz at (20£2)°C
H A BUEEFRIHENICHLZE
4. 2. 2285
HEJE (1 +£0.2)kHz at (20+2)°C
According to 4.2.3
Measurement shall be made at a frequency
0.10% orless LLT (1kHz) of (1£0.2) kHz, (10+2) kHz at (20+2)°C
Tangent of
4 | loss angle 4. 2. 31285
R HE M (1+0.2) kHz, (10+2)kHz
1.0%orless LI (10kHz) at (20£2)°C

PRIV =yl AE AN —RASHE TRV a—tar FER TV LTy AE TR A=y b

Film Capacitor Business Unit

Device Solutions Business Division Panasonic Industry Co., Ltd.
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9. CHARACTOR ##E

No. ltem Performance Testing method
ke HH PERE RERFEJIS C 5101—16—1999)
Tensile strength 5| i&5RX According to 4.3
No breaking or loosening of the | The load specified below shall be applied
terminal shall be found. to the terminal in its draw-out direction
J— RN, bDHHEAET -0 L7 | gradually up to the specified value and
ok held thus for (10+£1) seconds.
Lead wire diameter | Tensile force || 4 3,717
PR SR || Rk EEL, 8T 08 I D
= N BIE N %R 2 \CHUEIETINZ, ZOEE
0. 5AH%0. 8L F 101 (10+ 1) BoRIfRFFI%,
Bending strength fhiF5RE According to 4.3
No breaking or loosening of the | While applying the load specified below
terminal shall be found. to the lead wire the body of the capacitor
Terminal U—REREINTD, WD HEA -0 L7 | shall be bent 90 ° and returned to the
5 | strength Wk original position.
Bt R B —— . This operation shall be conducted in a
Lead wire diameter | Bending force
DTS T few seconds. ]
! Then the body shall be bent 90, at the
mm N same speed in the opposite direction and
o,ogggfofogﬁji‘ 5+05 returned to the original position.

4, 312X%

V— RO IER O N TREIT/R D
IHar T U R REL, ORI E
DT N L T2EH0%E MY P72 ARK
90T 7-1%, STTONMEIZE T, Z0D
BEZ 2~ 3TV a1E &L, I
WiF N RIS 0 fiF B OCIZR
T, a2l REREET2E L
T5,

NFV=yl A FAN =Rt TAAA N a—Tal FER T LF /U HAE VA= b

Film Capacitor Business Unit

Device Solutions Business Division Panasonic Industry Co., Ltd.
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9. CHARACTOR ##

No. Item
K HH

Performance

PERE

Testing method
RERFEJIS C 5101—16—1999)

Vibration
PR

The connection shall not get short-circuit or
open. And no remarkable change
appearance

FT DA E iﬁaﬁﬁ&ﬁ‘é:}:fx%@%fﬁi
RIESZZEL, RBRR DIMBLIT R D72
Z&

According to 4.7

The following vibration shall be applied to
the capacitor.

Range of vibration frequency 10Hz to
55Hz total amplitude 1.5mm, rate of
frequency vibration to be such as to vary
from 10Hz to 55Hz and return to 10Hz in
about 1 minute and thus repeated.

Thus shall be conducted for 2 hours each
(total 6 hours) in mutually perpendicular
directions.

The connection of the element shall be
examined during the last30 minutes of
the test. Attachment method is refer to
JIS C60068-2-47 appendix A fig.2-f. Total
amplitude:1.5mm

4. 7\2X5

HUWIZE AR O3 AN 2K 37>
FHOIRFIATY, B T4 3057 RIIZE D
a5,

W, IRENIHRGDOEIE 10~55~10Hz () 1
Sy, AIEEIE Lomm LU, BOfHT HiE
1%, JIS C60068-2-47 [ftJBAXI2{1ZL%

Solderability
AT T

The solder shall be stick to more than 90%
in the circumferential direction of the lead
wire.

V—R#OH A Fm90%LL EITIZA TN
T naZE

According to 4.5

The lead wire shall be immersed in
methanol solution of resin (about 25%)
and its depth of dipping shall be up to
1.5mm to 2.0mm from the root of the
terminal in the solder bath at a
temperature of (245+5)°C for (2+0.5)
seconds, by using a heat shield plate of
(1.6£0.5) mm.

4. 51285
JEEX(1.6+0.5) mmdD EL o~ k%
W, BUUBREER) 25%, IXATZIREE (245+
5) CHIZAMEKIR LS (1.5~2.0) mm, (2.0
+0.5) B RIRIE T 5,

PRIV =yl AE AN —RASHE TRV a—tar FER TV LTy AE TR A=y b
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9. CHARACTOR ##E

No. ltem Performance Testing method
kel THH PERE AR HEJIS C 5101—16—1999)
A\ppearance o remarkable change #ﬁgolgggwti?etiall be immersed in
2 ki e
i BLVRF RN methanol solution of resin (25%+2%) and
Withstand To be satisfied item 1. its depth of dipping shall be up to 1.5mm
voltage T B ICHET AEE to 2.0 mm from the root of the terminal in
i E i RN the solder bath at a temperature of
(390+10)°C for (3.5+0.5) seconds, by using
Resistance to Chang_e rate of | Within £3% of the value | a heat shielding plate (thickness
soldering capacitance pefore the test. 1.6mmi0..5mm)._ o
heat(I) KRR RERBTOMED £ 3%LLN | After the immersion is finished, th.e
8 : capacitor shall be let alone at ordinary
AT Insulation EBetween terminals temperature and humidity for 1 to 2
. y%%*ﬁﬁﬁfﬁ] hours.
WHEAE(T) | resistance To be satisfied item 2
At o) - 4 e -
Fm2lZ8lET HELL 4. 41285
JEX (1.6 £0.5) mmDOEL 2~ ZE v
Connection of - T, BV R 25% £2%, (FA7ZEEE (390
the element Esﬂall be\Stibihzed' +10) CHIZ, KRB LS (1.5~2.0) m
FromE | TU RS m, (3.5=0.5) PRI, BRI T4, 1
DR WBJET 1~2 REFE 35,
Appearanc No remarkable change | The lead wire shall be immersed in
S8 FELWEE OIS methanol solution of resin (25%+2%) and
Withstand Satisfy the value whichp]| its depth of dipping shall be up to
voltage rovides to item 1. 1.5~2.0mm from the root of the terminal in
[GGEAER F 2\ E T A A | the solder bath at a temperature of
Resistance fo (S 7-F) BEAmL (26015).°C _for (1011)fsecc1nd by using a
soldering Change rate of| Within 3% of the value heat shielding plate of (1.6+0.5)mm
heat(T ) capacitance before the test. thickness. o
9 //ﬁ\.;j‘r,ﬂ:+ SAERFTOfED +3%plpy | After the immersion is finished, the
() Eef,istanc rov;desrt%o E?m Z.ﬁ . P y :
LS Fe B2\ ZHLE T HIE LA 5 (164 0.5) mm o AL 5~y B i
Connection  of . VW, mUAREE 259 2%, 13 AT EE
the element It shall be stabilized. (260£5°CHIT, AAMRTEND 1.5 m~2.0
Hromg | FELT0AS mn, (105 DRSS R T %, i
OIREE | JET1~ 2K k& 55,
The capacitor shall be completely
Appearance: immersed into the reagent of Isopropyl
Slglevseirs]ttance M'\la?kriig]'arkable change. alcohol for (5+#0.5) minutes at a
10 0D To be legible. tempreature of (2315)°C.
izl ifi) SHLNTRIEDEG RADEDMT | g3 e5Coqvrmensa—nic 5 4
e +0.5 SRS S

PRIV =yl AE AN —RASHE TRV a—tar FER TV LTy AE TR A=y b
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9. CHARACTOR ##E

before the test.

REER:

(b) STk 5 (c) MO RIT,
fIEED 4+ 0%/ — 5% LA

ARERFTD

Insulation resistance[between terminals]:
The value of (c) points

MR Gl A ERT)
Ol TR AT
10MQ-pF or more LI

No. ltem Performance Testing method
F THH PERE AR TEJIS € 5101—16—1999)
. According to0 4.2.6
yE RE
Lower category temperrgture fﬁﬁ{mg{ Measurements shall be conducted at each
Change rate of capacitance: of the temperatures specified as following
Within (+3/—0)% of the rate of after the capacitor has reached thermal
change of (a) points to (b) points stability.
before the test.
BEER: 4. 2. 61285
(b) KUK % () ROZALRIT, BBRATD | ap 7L 43 FRoO AR E ClHRER ELT-
TED+3%/—0%LIHN %, MET D,
o Upper category temperrature _[RiEE .
Characteristics | oo h 06 rate of capacitance:: (a) (-40£3)°C
11 depending on - o (b) (20+2)°C
temperature Within (+0/—5)% of the rate of =) -
L e change of (c) points to (b) points (c) (110£2)C

NFV=yl A FAN =Rt TAAA N a—Tal FER T LF /U HAE VA= b
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9. CHARACTOR ##E

No. ltem Performance Testing method
il HH PERE RERFEJIS C 5101—16—1999)
According to 4.6
Appearance No remarkable change. | The capacitor under the test shall be kept
b5 ZELWRE DN in the testing oven and kept at condition of
the temperature of (—40+3)°C for (30£3)
minutes.
After this, the capacitor shall be let alone
Ch Within £10% of the at the ordinary temperature for 3 minutes
ange rate of value before the test or less.
capajcrltance SERFTOM D = 10%LLPN | After this, the capacitor under the test
ARAAE shall be kept in the testing oven and kept
at condition of the temperature of
(1052)°C for (30+3) minutes.
Then the capacitor shall be let alone at
the ordinary temperature for 3 minutes or
Rapid change . Ies's. .
Insulation This operation shall be counted as 1
12 | of temperature . .
VL 22 resistance cycle, and it shall be _repeated for
[between . 1000 cycles successively.
terminals] 1MV or more AL After the test, the capacitor shall be let
MErC v alone at the ordinary condition for 1 to 2
(3R ) hours, and shall be satisfied with the
following performance.
4. 61285
TR (—40£3) COMERME 12 (30+3) 47
0.M%orless at TkHz \ pypimss, wiric 3 MAEL, S¥ic
Tangent of 0.119%LL T at 1kHz BE (105+2) COEIREFE I (30£3) 4
loss angle B % IR I 3 M 5, g 1
e YA EL, 1000 AT NATH, ITEETEIR

1.10% or less at 10kHz
1.10%LL T at 10kHz

RELC (1~2) BRI E L7 1%, JIE 92,

NIV =y AFAN—FREE TAAAR Y a—var FER TV LF /U FE Y R A=y b
Device Solutions Business Division Panasonic Industry Co., Ltd.
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9. CHARACTOR ##E

No. ltem Performance Testing method
kel HH PERE AR FEJIS C 5101—16—1999)
According to 4.11
,X)g%earance ;obrf\mﬁ?zaog);;bc\hagge. The capacitor under test shall be put in
- the testing oven and kept at condition of
Withstand Nothing abnormal shall| the temperature (40+2)°C and the
voltage be found, when §pplled humidity at 90 to 95% for (1000+48/—0)
[between a voltage of 130% of the | hoyrs and then shall be let alone at
terminals] DC rated voltage for 60 | ordinary condition for 1 to 2 hours.
EIE seconds.
r(m %ZHEF%) ERELEDL30%E60 | 4 11)-17
U | BREILCREDE | g (1029)C, FIAHIIE (90~95) %0 fE
s VL VA e (1000+48/%))H#F'HEJMZ?§¢50
Moisture Change rate of| Within +10% of the value LIt%, KRR (1~2) WL flc i L7 12,
13 | resistance capacitance | before the test. v | HIETS
R p g | SRR | FUBRETOMO£10%py | T
Insulation
resistance
between .
Eerminals] 100V or more LA
AT
(B F-FH L[]
0.11% or less at 1kHz
Tangent of loss| 0.11%LAL T~ at 1kHz
angle
B IEE 1.10% or less at 10kHz
1.10%LL T at 10kHz
According to 4.11
?fgaearance N%ol/rbe \r%.? rkz;g)lfzbc\r?gge. The capacitor under test shall be applied
- the voltage of 600VDC continuously for
Withstand Nothing abnormal §ha|l (1000+48/—0) hours in the testing oven
voltage be found, when ?pphed and kept at condition of the temperature
[between a voltage of 130% of the | (40+2)°C and the humidity at 90 to 95%
terminals] DC rated voltage for 60 | ang then shall be let alone at ordinary
il secor;gs condition for 1 to 2 hours.
o ERSFEIED130% %60
G | pppmmLcRE o |4 111r1s
Moisture —e TR (402)°C, FAKHEEE (90~95) %7
lReZiSta(nt ) Chang;a rate of \t/)Vi]’:hin 'ti';] O‘EA) (if the value ERLR AN {E*%;EPT 600VDC@ r;& (1000
14 | loading( I capaC| ance before the test. i i L LIE, EUEIRREC
( 1) Insglatlon
resistance
[between .
terminals] 100MVQFor more LA
At HEHT
(B T-FH LR
0.11% or less at 1kHz
Tangent of loss| 0.11%LL T at 1kHz
angle
FHEIEE 1.10% or less at 10kHz
1.10%LL T at 10kHz

Film Capacitor Business Unit

NFV=yl A FAN =Rt TAAA N a—Tal FER T LF /U HAE VA= b

Device Solutions Business Division Panasonic Industry Co., Ltd.
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9. CHARACTOR ##E

No. ltem Performance Testing method
kel HH PERE RERFEJIS C 5101—16—1999)
Appearance No remarkable change | According to 4.11
Sl ZELWRE DR L The capacitor under test shall be applied
Nothing abnormal shall| the voltage of 600VDC continuously for
Withstand be found, when applied | (1000+48/—0) hours in the testing oven
voltage a voltage of 130% of the | and kept at condition of the temperature
[Between DC rated voltage for 60 | (60+£2)°C and the humidity at 90 to 95%
terminals] seconds. and then shall be let alone at ordinary
& T EMETED130% %60 | condition for 1 to 2 hours.
(i FH AL D) FPHIFIINL CTHEE D72
Moisture “.é: _ 4 111245 5 L
Resistant | Changerate | Within £10% of the value | 1% (60+2)°C, ML (90~95) %
15 | loading(m) |Of capacitance | beforethetest. RGN T 600VDCOESEE (1000
R AR | BURETOMED £ 109% LI | g SRR 5, LIE, EEIEIRTEIC
i Insulation (1~2) BRI LT 4%, BET 2,
fr(1) resistance
Between \
’[erminals] 100V or more LA
AT
(Ui T-FH L)
o 0.11% or less at 1kHz
Dissipation 0.11%LL T at 1kHz
factor
HEIEE 1.10% or less at 10kHz
1.10%LL T at 10kHz
Appearance No remarkable change | According to 4.11
o8l ZELWRE Ol The capacitor under test shall be applied
Nothing abnormal shall| the voltage of 420VDC continuously for
Withstand be found, when applied | (500+24/—0) hours in the testing oven
voltage a voltage of 130% of the | and kept at condition of the temperature
[Between DC rated voltage for 60 | (85+2)°C and the humidity at 80 to 85%
terminals] seconds. and then shall be let alone at ordinary
il T EIED130% %60 | condition for 1 to 2 hours.
Moist (s 1-HR L) FORIFEIIMU TR D7
oisture & 4. 111285
Resistant — Feangerate | Within £10% of the value | IR (85-2)°C, FI%HEHE (80~85) %
16 gﬁg"lgfm) of capacitance | before the test fE IR EIEAY T T420VDCOEEZ (500
R ) AR | BBRETOMO T 10% LA | oy s BEII 5, DA%, BRI
frr(I) Insulation (1~2) SRl L 7=, IE 5.
resistance
Between .
’Eerminals] 100V For more AL
Lz RN
(Ui FH A
]ICDalsts(;Fatlon 0.20% or less at 1kHz
SR L 0.20%LL T at 1kHz

PRIV AF AN —RRE TAAA N a—va FHER TV LF ULV A=k

Film Capacitor Business Unit
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9. CHARACTOR ##E

No. ltem Performance Testing method
F 5 HHH PERE AR5 (JIS C 5101 —16—1999)
Appearance No remarkable change | According to 4.12
b8 EUNERE DN L The capacitor under test shall be
Change rate Within £10% of the ?aﬁzlclje\?oﬁ?:g\flgﬁir?{,;fg:ffgi the bC
Of capacitance Ygluibefore the test. (1000+48/—0)hours in the testing oven
AEAAEH ABHIOMEDE10%LM | and kept at condition of the temperature
Insulation at(§5¢2)°C apq then shall be let alone at
resistance ordinary cond|t|on for (1.6x0.5) .
[Between ‘ hours.(the capaC|to_r shall be applied the
- Endurance | terminals] 1000VOF or more P voltage thfrgg%h sirg%sogonneﬁt\(/ad
AME(T) | g resister o to per 1V)
(i 7-FHELAT) 4. 121217
0.11% or less at 1kHz T L (8522) C O TE AL H C B & # 7B
0-11%)? ot 1kHz 7D 125% D FE % (1000 +48/—08F FE F1 N3
Dissipation : 2o
factor Lt , v I C BT 235 £ T (1.6
W FE IR 1.10% or less at 10kHz | =0.5) RefElE L7=%, HIE T 5,
1.10%LL T at 10kHz AL, a2 F 2 1V %720 (20~1000) Q
OEFERGTAEE CEEAEINT 528,
Appearance No remarkable change | According to 4.12
aes) B UNRE DR L The capacitor under test shall be
Change rate Within £10% of the applied the 360VDC .continuogsly for
Of capacitance | value b_efore the tost. (1000+48/—0)hqu_rs in the testing oven
AR BRAT O - 10% LU and kept at coondltlon of the temperature
- at(125+0/-10)°C and then shall be let
Insylatlon alone at ordinary condition for (1.6+0.5)
[gi';/:‘g;ﬁe hours.(the capacitor shall be applied the
c terminals] 1000VQ4For more BAL: volt'age through series connected
18 ndurance | p resister of 20Q to 1000Q per 1V)
it () | AR
(B 7 FH AL 4. 121217
1B (125+0/-10) ‘COTEIEAE ¢ 360VDC
DFEEE (1000-+8/~0F I EIINT 2,
Dissipation 0.20% or less at 1kHz DIk, FEAERAEICBE T I ZE T 5 FET(1.6
Li(ﬁfrﬁ@ 0.20% LU at 1kHz +0.5) H?\%F'@i\&%lif:%, WiES 2.
fHL, 22722 1V %720 (20~1000) Q
DOEFHEGTAEL CEIEAZEMT 528,

PRIV =yl AE AN —RASHE TRV a—tar FER TV LTy AE TR A=y b
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9. CHARACTOR ##E

No. ltem Performance Testing method
&5 HH PERE R 75 (JIS C 5101 —16—1999)
The capacitor under the test shall be
applied the current of 120% of
permissible current specified in Fig.4
Appearanc No remarkable change. | showed as below, for (1000 +48/—0)
pav:| LB DN & hours in the testing oven and kept at
condition of the capacitor surface
temperature under 85°C.
After this, the capacitor shall be let alone
Change rate of| Within 5% of the at ordinary temperature for (1~2)hours.
capacitance value before the test.
High AEER ABRATOMED = 5% U | RO EIRM 1 CHAERD120% D E
Frequency | |nsulation P4 1000 FERT+48 B/ —0 BERHE 9,
19 | Loading resistance (BL, BERIEEEAS 85°CLL F L2 AIR
ﬁ;f %ﬁ ngr;vivnea?;\] A0INDyFor moe UL ifg/i &uﬁ g?;ﬁ%ﬁém R[] ~ 2 ]
MR T
(i 7 FH AL
G
0.11% or less at 1kHz
L 0.11%LLF at 1kHz
PIStSIpatlon Wave form 7 : sine wave 1E5%5%
actor ) Sk Kl - -
Posisclig o Frequency J& %% : 10kHz~100kHz
.10% or less at 10kHz
1.10%LL F at 10kHz
The capacitor under the test shall be
The temperature rise of capacitor. applied the maximum permissible current
Own ayFoYoE iRE LA according to Fig.4-1 and measured own
20 ;gmperature temperature rise by the method of Fig.6.
S -5 | 20°C orless.LULT EEYEIRIBIC I\ T, R4 ORFAE RO Bk
(at 85C) fEzarToPichna, K-6DHETHD
IR ERZHET D,

PRIV =yl AE AN —RASHE TRV a—tar FER TV LTy AE TR A=y b
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10. CHARACTOR #§1: (AEC—Q200E H)

No. ltem Performance Testing method
Sz HH PERE B S
Appearance No remarkable change According to MIL-STD-202 Method108
S8l FELWREORWIE
. (1000+48/-0) hrs. at rated operating
Change r_ate Within £10% of the value temperature (110+2)°CMeasurement at
Of capacitance | before the test. ;
REIL SKERRTOED +10% AN 24+4 hours after‘test conclusion.
el MIL-STD-202 71 108 |21
High Insulation IRE (110 +2) COFEIRME P (1000+8/-0
| e | e,
iR e terminals] 100V or more AL AR % (241 4) IR RBOEAR (2B E 5D,
AR LT
(it 7R ALFA)
pissipation 0.11% or less at 1 kHz
SFE IE 0.11%LLF  at 1 kHz
aei) U NRE DN L 1000 cycles (-55+3)C to (85=2)C.
N . . i
Change rate of | Within £7% of the value (30L3)min maX|mum1dw.eII tlme. at each
capacitance before the test :rearrr]]pﬁlrsrt]uret.rigreme. min. maximum
b SHERRTOMED + 7% " :
LoNlag BRI OfE uXalal Measurement at( 2414) hours after test
Insulation conclusion
resistance . _
Temperature | [between . JESD22 ik JA-104 1245
2 | Cycling terminals] 10VQFor more UL IRJE (-55£3) CotaEFE rH1Z (30£3) 47
TREE A 7L | AR HE%, 153 BLNICIRE (85+£2) ColHE
(¥ 7 AH A [H) AT (30£3) A HME S 2, Zha 13
A7V EL, 1000 YA 7 NATH, IRITEEHEIRHE
(224 £ DiF I GE LIE 2,
E‘S”Sg::;;;f 0.11% or less at 1 kHz
o/ 1

NIV =y AFAN—FREE TAAAR Y a—var FER TV LF /U FE Y R A=y b
Device Solutions Business Division Panasonic Industry Co., Ltd.

Film Capacitor Business Unit
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10. CHARACTOR #§1: (AEC—Q200E H)

No. ltem Performance Testing method
Sz HH PERE AR5
Appearance No remarkable change According to MIL-STD-202 Method106
A48 ELWEE OIS Perform the following conditions for 24
h 1 I 1 les.
Change rate Within +7% of the value MC;E[SSTDCY;OZ );2; 1(?6(;&):3:62
Of capacitance fore th . - -
| oS sy | FRD&HEE 20 BRI 2 AL 1094
I AT,
Insulation
. resistance 8 — -
I\R/lgé?;l;;ice [Between 1(]1]\/[)1qu moe ULk 2(3 90~96%RH soR 9 90~ 964RHy_ fORl-ﬂi% 90~96%RH
3 | iy terminals] 60 \
IR el _etf \ /
ey | GRS 53l / \
(i FHIE D) calf \/ \
50
T 12
pissipation 0.11%orlessat1kHz |
o -5
S 0.11%LL F  at 1 kHz o
0123456 7 8 91011121314151617 181920212223 2425
Time [h]
Appearance No remarkab'e Change According to MIL-STD-ZOZ Meth0d103
a8 EUNFRE DI L The capacitor under test shall be applied
- the voltage of 600VDC continuously for
Change rate Within +10% of the val
o cap?acitance belfolrg the t;s(; evalué | (1000+48/—0) hours in the testing oven
Sppa ‘ . and kept at condition of the temperature
REE(LR [N *109 o -
ek (e ABRRIOED £ 10% 2 | 46,9)°C and the humidity at 90 to 95%
Insyltatlon and then shall be let alone at ordinary
Biased [gzzlaer;?]e condition for 1 to 2 hours.
4 HUmIdIty terminals] 1(IIM)1JFG' WEDU: ‘
BT UG MIL-STD-202 J5{% 103 I12&5
(ﬁ%?‘;ﬁf{.ﬁﬁﬁ) IR (40£2) °C, FHXHEEE (90~95) % D
PEYRTEYE A - T 600VDC D FE% (1000
o HB/-ORFEIFING %, LA, FEHERRARIC
glstsc:fatlon 0.11% or less at 1 kHz (1~2) K[ E L7=%%, JIET D,
o
SR L 0.11%LL K at 1 kHz

NIV =y AFAN—FREE TAAAR Y a—var FER TV LF /U FE Y R A=y b
Device Solutions Business Division Panasonic Industry Co., Ltd.

Film Capacitor Business Unit
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10. CHARACTOR #§1: (AEC—Q200E H)

No. ltem Performance Testing method
Sz HH PERE AR5
Appearance No remarkable change According to MIL-STD-202 Method108
g1 ELWEE O E The capacitor under test shall be
Change rate Within 7% of the value applied the voltage of 0.75% (800 x
Of capacitance | before t_he test. OJT 450V|D ? o(f1t(r)]§o|24(1:8;ate()d)r:/ oltag_e
. OGN o) s continuously for —O0)hours in
RZfL RBRRIOEOLT7% LR the testing gven and kept at condition of
Insulation the temperature at(110+2)°C and then
resistance shall be let alone at ordinary condition
Between . for (1.6£0.5) hours.(the capacitor shall
Operational Eerminals] IV For more DL be ;pplied t)he volta(ge throFLgh series
5 | Life xR b connected resister of 20Q to 1000Q per
M AT (S FHR D) 1V)
MIL-STD-202 J57£ 108 1245
TRLEE (110 =2) COTEIRAE 7 C /B %
o DEMEL (600X 0.75=450VDC)DFE/E
pissipation 0.11% orless at 1 kHz | % (1000+8/-GRSIFITT 5. DL, Bk
ST 0.11%2AF  at 1 kHz REICECPH 3T HET (1.6 £0.5) e ik
EL-%, METD,
{HL, 227 2 1V 4720 (20~1000) Q
DOEFEGTAE L CEEAENT 528,
E_xternal No remarkable change Inspect dev_ice construction, marking and
6 | Visual N (D7 T L workmanship. B
181 R - 5 OB DR B
Physical - o Verify physical dimensions to the
7 Dir%ension E%;%h;;;ﬁ;fg?ged value. appli}é:blé device specification.
~HE i U A DB HE
According to MIL-STD-202 Method211
Test Condition :A (Pull Test)
. i ) The load specified below shall be applied
Terminal No breaking or loosening of the terminal to the terminal in its draw-out direction
8 | strength ]shall\‘Pe totu”d'4 c 0] Fal o gradually up to 2.27kg and held thus for
Ji 7.t i V—RBBEINTD, pAHHEALTZD LN (5~10) seconds.
= FHiE2111cE5
AEEEEL, o I mics &%
PR 2 VBB (2.2T) kg ETIZ, £DOFEE
(10+1) BRIRFTT %,

PRIV =yl AE AN —RASHE TRV a—tar FER TV LTy AE TR A=y b

Film Capacitor Business Unit

Device Solutions Business Division Panasonic Industry Co., Ltd.
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10. CHARACTOR #§1: (AEC—Q200E H)

No. Item Performance
&K HH PEHE

Testing method
BRI A

Terminal No breaking or loosening of the terminal
ermina shall be found.

9 | strength 1 e AN v S21 FaLam
. i i REEDEINTZD, $HHEETTZO LN

According to MIL-STD-202 Method211
Test Condition C:Bend Test

While applying the load 2279 below to the
lead wire the body of the capacitor shall
be bent 90 ° and returned to the original
position.

Repeat this three times as one time.

This operation shall be done in a few
seconds.

FiE211128%

U—Rifita 227g DI T—HIT90° OFEE
THIS, ZOEITDONLEITR T,

IhaE1Y A7V EL, 3FATNFEN T D,

Resist Appearance :No remarkable change.
esistance Marking :To be legible.

10 | to Solvents |y g - Sy \siie aine, o AVA B LK1
[yl CxBL

According to MIL-STD-202 Method215
The capacitor shall be completely
immersed into the reagent of Isopropyl
alcohol for (5+0.5) minutes at a
tempreature of (23+5)°C.

23 CECHA TN T )La— 2 (5+
0.5) 7 MiRIET 5

The connection shall not get short-circuit

g/lheoc(::f;(anlcal or open. And no remarkable change
e appearance
e ST A T B m 7 2

(:>6?>h& N R == =p 2 ~
K PREEN , RERBD TR DTN
BT :47%575 ZEL, RERE OB E D7

According to MIL-STD-202 Method213
Test Condition C

At right angles to any of three directions
to each other, after a half-sine shock
pulse (see figure below), was applied up
to 100g's, normal time (D) 6ms, the,
Measure after 1Th ~ 2h under the
standard condition
HUNZEAARAEE D3I WIS, - IEGLE S
VAT RISR) %, ik 100g’s, 1EHIE

il(D)6ms, AHIINIL=1%,

FERRAEIC 1h~2h & ZBIE T 5,

1.15A

‘ A 0.85A

<} l
=
o
> |
T
; ;A
= 1
<] 1
_
4 ===
wl
vV o ----
[
1
1
1
o
=
o
<3
bo
=

NIV =y AFAN—FREE TAAAR Y a—var FER TV LF /U FE Y R A=y b
Film Capacitor Business Unit Device Solutions Business Division Panasonic Industry Co., Ltd.
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10. CHARACTOR #§1: (AEC—Q200E H)

No.
s

ltem
HH

Performance
e

Testing method
BRI

Vibration

12|

The connection shall not get short-circuit
or open. And no remarkable change
appearance

S DNERE ETIBA T D2 Lo E DR
WHED L EL, BRIE DIMBLIZ ST D72
z&

According to MIL-STD-202 Method204

Capacitors are fixed to a printed circuit
board so that their cases are not
separated from the surface of the printed
circuit board. The board size is tested on
a standard board of 120 x 150 mm with
the pitch of 40 mm x 12 fixed.

At right angles to any of three directions
Vibration acceleration: 5 G

Vibration frequency: 10 Hz to 2000 Hz (20
minutes)Vibration time: 12 cycles

MIL-STD-202 5204 (k5
FEWRA~DOZ T UL, 7 — AR E D
W EE T D,
FER A R0 120 X 150 nmOFEAERERR (2T,
s F 40 mm X 12 & A4 [ E L7 R AR TRkl
T5,
HUVNAEE 3 )
PRENIH L : 5G
PRE)JE I H: 10HZ~2000Hz (20 4Y)
IRENIERE] 12 A o1

Resistance to
soldering

heat
13

AT
AP

Appearanc No remarkable change
S8 FELWRFE DN L
Withstand Satisfy the value which
voltage provides to item 9.1.
[BEEEES Rtk 9. S LICHIET
(T 7~ [H) Dz e 4 5ZE

Within +3% of the

Change rate of |\ 3 e before the test.

capacitance

Py AERRTOMD £3%L
%\FE’Z—’E{E$ ;Bjﬁﬁlj ﬂ_ A)J\
Insulati Satisfy the value which
rgzlijs‘?alr?c? provides to item 2.

9 F2\IRE T AEL
i 521 ZHUE T HE L

=

Connection of
the element

FFOHHE

It shall be stabilized.
LELTNDHTE

According to MIL-STD-202 Method210

The lead wire shall be immersed in
methanol solution of resin (25%+2%) and
its depth of dipping shall be up to
1.5~2.0mm from the root of the terminal in
the solder bath at a temperature of
(260+5)°C for (10+1) second by using a
heat shielding plate of (1.6+£0.5)mm
thickness.

After the immersion is finished, the
capacitor shall be let alone at ordinary
temperature and humidity for 1 to 2 hours.

JEX(1.6+0.5) mmDHEEL o~ iz H
W, BUBREE 25% +2%, IZATIRE
(260E5)CHIZ, AEMBITAE 1.5 mm~2.0
m, (10 DFPRNZ T . RIEK 7%, 1R
DOIRJE VLT~ 2R 1%,

NFV=yl A FAN =Rt TAAA N a—Tal FER T LF /U HAE VA= b
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10. CHARACTOR #§1: (AEC—Q200E H)

No. ltem Performance Testing method
& HH PERE [0 R
A ding to AEC-Q200-002
Appearance No remarkable change ceording fo
BN s -
e HLWRF OB Pulse generation side charging capacitor
capacity 150pF, the discharge side series
. resistance 2000Q, a pulse voltage is
Change r'ate Within £7% of the value applied once to the sample. Cha?rging
gézgacgnce EefoLe th; tejt' o voltage to 12kV (Class 5A or equivalent).
ARAAEE AR OFEO 7% Then, after being allowed to stand 1h ~
2h to the standard state, it is measured.
14 %?%pr Insulation
PR resistance PRSI T 5 B 150pF, i
ngr;"ivneaﬁg] [IMDYFor moe ML EMEFHEHT 2000Q L1, FEHT UL AE
ST J£% 1 [EIFIN %, BB 12kV(Z 72
[ SA 1K) 295, PIZEEHERAELC 1h~2h 1
- - BLI%, WET 5,
]glsgfatlon 0.11% or less at 1 kHz
g 0.11%A F  at 1 kHz

P

Solderability
15 | IZAEAHT

The solder shall be stick to more than
90% in the circumferential direction of the
lead wire.

U—RHRO I JE S5 1:190% LA EIZIZAZA
FTnaz e

According to J-STD-002

The lead wire shall be immersed in
methanol solution of resin (about 25%)
and its depth of dipping shall be up to
1.5mm to 2.0mm from the root of the
terminal in the solder bath at a
temperature of (245+5)°C for (5+0.5)
seconds, by using a heat shield plate of
(1.6£0.5) mm.

4. 51285

JZEX(1.60.5) mm®D JEEL o~ A H

VY, B UREERY 25%, 1XATEIREE (245 +
5) CHUCAEIR T (1.5~2.0)mm, (5
+0.5) BRI T,

NFV=yl A FAN =Rt TAAA N a—Tal FER T LF /U HAE VA= b

Film Capacitor Business Unit

Device Solutions Business Division Panasonic Industry Co., Ltd.
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Fig.1 VOLTAGE DERATING VS. TEMPERATURE
[ —1 B L k3 2 RE A DRk it

** When used beyond 85°C at temperature of capacitor surface, delate the rated voltage as shown below.
kAT U OBEEIREED 85 CAMA D5 E1E, TRICIEWEASEELERL M TS,

Temperature derating
rate of rated voltage

100 —————————————
50 i T | \ S E EREXEDEERFE
a0 [T i ES BREEE| BEE
0 1 ~85°C 100.0%
“ \ 90°C 95.0%
e 1= 95°C 90.0%

100°C 85.0%
40 105°C_ |  80.0%
A0 110°C_| 75.0%
<0 115°C | 66.7%
O e e 120°C 98.3%
p = e e 125°C | 50.0%
40 20 0 20 40 B0 B0 100 120

aLT LB R E T

Temperature of capacitor surface

EHEE T DR (%)

Percentage to the rated volt.

Fig.2 CURRENT DERATING VS. TEMPERATURE
B —2 B o9 DR i, A F A 2 NV A it A1 0D R R
* 2T Y OBERIRE 285 CaMA LS, AL, TRIZHE, [X-4 OFFAREN,R1OFA VAR
P EZHR L Z TS,
**When used beyond 85°C at temperature of capacitor surface, reduce the permissible current
rated (rms:Fig.4 and pulse:Table.1) as shown below.

Temperature derating
O e o e 0 WA rate of current
BRI
BEERE| EHE
~85°C | 100.0%
90°C 87.4%
95°C 74.2%
100°C 62.6%
105°C 50.8%
110°C 38.7%
115°C 26.1%
120°C 13.2%
125°C 0.0%

Percentage to the
permissible current

BREER, BRI A ERIEA T
(%)
2

-40 20 0 20 40 B0 80 100 120
AT LA EEEE T

Temperature of a capacitor surface

NIV =) AF AN —ERE L T AA AR a—Ta FEL T LF v/ U HAE VU RAL= YR
Film Capacitor Business Unit Device Solutions Business Division Panasonic Industry Co., Ltd.
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Fig.3 PERMISSIBLE TEMPERATURE RISE DERATING VS. SURFACE TEMPERATURE OF A CAPACITOR
B —3 HEmR o9 DI F A AR
k3T Y ORERIRENSS CAZ LA, THORE EFELL T CITHH FEW,
**When used beyond 85°C at temperature of capacitor surface, reduce the own temperature rise
as shown below.

Temperature derating
rate of temperature rise

o REERORERHNE
8 BERE[RELS
o ~85°C | 200°C
g D 90°C_ | 153°C
g = 95°C_| 11.0°C
€ mf 100°c_| 7.8°C
2 & 105°C | 5.2°C
c M O, O,

: 110°C | 30°C
o 1@ 115°C | 14°C
S ik 120°C | 03°C
£ | | HHH 125°C | 00°C
&3 -0 20 0 20 40 B0 B0 100 120

LT B IR )

Temperature of a capacitor surface

NIV =) AF AN —ERE L T AA AR a—Ta FEL T LF v/ U HAE VU RAL= YR
Film Capacitor Business Unit Device Solutions Business Division Panasonic Industry Co., Ltd.
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“fm
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Clsf. o i
& 1—-43 &
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Fig.4 PERMISSIBLE CURRENT (RMS) VS. FREQUENCY

—4 PRI ET

*k Permissible current (rms) is within the permissible value of below graph.

kT LA DB G BT (FERhFET) |

FFFAMELL T TR T,

** When used beyond 85°C at temperature of capacitor surface, be in accordance with Fig.2 .

EHTEV,

1000

N =N N N o, =
kT Y OBEIR D 85 CHMRZ DG ALK —2 OJBIZHENT
7.0
6.0
—
“*-n_h‘-“‘\ﬁ\\
\ 5. OpF
4. TuF
5.0 —— i
g ——== 4. 0uF
4 -.._\_\ 3. 9uF
= 1 3. 5uF
£ : 3. 3uF
3 3. 0pF
4.0 o, Tul
———— 2. 2uF
2. 0uF
3.0
2.0
10 100
Frequencyl kHz]
11.0
10.0
|
= \-\
E —— 12. OuF
Q’? ‘-\ . i
£z - ™~ '
£ Ban \ i
6 ——— \ 18 OEMF
"-'-—..__:: H
_._____‘_x 9. OuF
7.0 3. 2uF
— S 1
—— \ 8. OupF
\ 7.5uF
— 7.0uF
g.0 h“'"h 6. 8uF
0 T~ B, Oul
5.0 !
10 100 1000
Frequency[kHz]

NIV =y AFAN—FREE TAAAR Y a—var FER TV LF /U FE Y R A=y b
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Tab.1 PERMISSIBLE PULSE CURRENT
£—1 R IVABTE

*k Please use this capacitor within pulse current which specified in under table.
ST ATHN S VAT FROFFAMELL F T TS,
When used beyond 85°C at temperature of capacitor surface, be in accordance with Fig.2
AL, 27 U OBEmIR D 85 CAHE 2 23 A 1 E X — 2 OEJFIZIENTHEH T,

*k Permissible pulse current is determined as the product of the capacitance value C (uF)
and voltage change dV/dt per us.
TROAFEFENE (uF) LRIV AUEZENT A ORISR OV AE RS20 ET,
(Example #1) ECWFG60205J
Capacitance Z&#: 2.0uF, Permissible dV/dt value #F#&dV,/dtfi: 40
Permissible pulse current #1453V A i 2.0(uF)*x40 = 80Ac-p
(However, number of repetitions is 10,000 times or less, that is, momentary pulse current can be used
up to 80Ao-r. Consult us, meanwhile, if pulses are applied more than 10,000 times.
(72ks, FFA IV AEEL SN EE e 10,000 [FEILANDOHD T, ZOHE, 80Aq» LU T TRV
TRAVET, MRETANEIELS 10,000 [BIZ#8 2 25 G 13 BWEE TSIV, )

*k Make sure own temperature rise is within the permissible value shown in Fig.3
when the temperature of a capacitor rises by continuous pulse current.
B L ABRICE ST, 2T U HREN EF T 2851 3RE ERENXK-3 OfELL T Thd
TEETHERR T EVY,

PRIV, dHiE I A
(V/ws) T (Ao—p)

80
88
108
120
132
140
156
160
188
200
224
240
272
280
300
320
328
360
400
480

B
=3
= @
gﬁ; 3}
=
=

40

O XX IN NGO b 0w W)W NN N
olv|o|lu|o|x|o|lo|o|~N|o|o|luo|w|lo|~]|v|o

=
N o
o|o

NIV =y AFAN—FREE TAAAR Y a—var FER TV LF /U FE Y R A=y b
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11.A Caution of using  ZfEHICEEL TOEESIH

1) Safety Precautions %4 FOZ &

DThe film capacitors contain a film based dielectric which may be flammable under certain operating conditions.
When in use, they can either emit smoke and/or ignite should the product be defective.
It is recommended covering the surrounding resin with flame-resistant materials or case as needed particularly.

T AN T L BRI ARED T T RTF o 77 4V DL TR ETOT, 740 a0 8RN
BEELT=3E, TSR Lo TR £ 138 KICE D fERIEN BV F9, MBS C TEE OREER
I EER LA BB L OEEHR 7 — A T FORG EORUEE BV LET,

@Prior to use, please make sure that failure of the film capacitors does not have any negative effects on other
surrounding electronic circuit components and devices that would possibly cause damage. Proper safety
measures should be taken using fail-safe protective circuit designs to help prevent other devices of becoming
unsafe.

Example:

a. State in which basic performance of automobiles (run, turn and stop)
b. False operations

c. Smoke emission/ignitions

THERORNIET VLT3 T o OMERIZED, MO EL RIFL, EEOZEM A B DR N FE
THERBLIZEWN, TN AT T U ORI I E S D\ MBI R O R 22 2RRE (FlELC FRidDa
~COIREE) TN S/2NEINT, MBS D TT = — /L — 7R RE (R R IR EE) 70 8 D 2 A3 U CIaX
FTIOICEBBEOEL BFET,

a. H B O EACEITIERE (5, M5, IE$5) IC K EE &= ke

b.FAENE

C.HR I« 3%k

(@Prior of using the film capacitors, the user should evaluate and verify its quality and performance after it has
been assembled on the product.

fEAICERL T, BHEAROR T EILS KRB T 7 i - RS & F2 L T2 0,

@Further care should be taken when parts are subjected under voltages, currents and/or temperatures that go
beyond the specified ratings. These conditions should not be applied to the film capacitors even if defects such
as short or open of other parts are found in the circuit.

B MO SOTa—h, =T REOREENRELTSGE THL 74V Aoy T IR AR I
DEZBZDEE, IR, BENINDSRWIIICTEELIZTEN,

BPlease inquire about unspecified condition and uncertain content.

AAAAAARTES FLHEDRNGAE, AHZRNEICOEEL UL, BT BRAVEDELIZZN,

In case the question arise in the PRODUCT SPECIFICATION FOR APPROVAL, the contents in Japanese shall
be prioritized.

MMERERNONEICERZNELTGE, MU TREBONEZERELET,
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2) Permissible conditions i f&aHIZ OV T
Use components within the specified limits listed below (D to @. Over rated conditions might cause
deterioration, damage, smoke and fire. Don’t use over rate.
RDODO~@HED AT DS A7 3 H#H T LIS, FdEA B2 CHERHT2L, S84
BEDSERDHVET, EEZ R TR TITHEH LN TTZSN,

(DPermissible voltage FF& T

+Use the peak value (V,_p) of the voltage which applied to both terminal of the capacitor within the
rated voltage

< T A OIS NDBEOE =7 (Vo_p) 1L, 7SVABEEZ G D ERBELL T T

TR T E,

*Not to be connected directly to Primary or AC line.
“EIRO— UM, ACTA LERMTDEFTITEHLIRNT FEY,

-Peak to peak voltage applied on the capacitor should be less than 141Vp-p, and zero to peak
voltage should be less than 600V.
BRI ZHIINIS A BIEOZEEL, 141Vp-p LA FEL, H o ke —2FEH13600Vo—p BLF
T TS,

(@Permissible pulse current /L AEE
+Pulse current should be within the figures calculated by Tab.1
o OVAERIEER 1 OdV/ dAUEN DR D TR SV AEBFMELL T TIHEH I,

®Permissible current FF A5 E T
+The permissible current must be considered by dividing into pulse current (peak current) and
continuous current (rms current) depending on the breakdown mode, and when using, therefore,
make sure the both current are within the permissible values. When used beyond 85°C at
temperature of capacitor surface, be in accordance with Fig.2
PRI —RIC &>, #feE (EREE) &V 2AEf (B — 7 &) ITX 2L TERD
MR BHNET, W5 DOEFRDFRMELUANTHHZ L2 MR LTI TV, a7 S OBE R FE )N
85CHMBZ DY A 1L X —2 DOEIUZHENTFEH TV,
- Continuous current should be within the specified figure in Fig.4 . Contact us when the waveforms
are totaIIy different from the sine wave.
HFEETE, M —4 OELLT T TV, BT IEZEEELL
RIpDEE1E, BEWEDE TSV,

@Category temperature range 7=V i #i [
-It must be noted, however, the category temperature range is the surface temperature of the
capacitor, not the ambient temperature of the capacitor.
H T ANREFFAITI T Y OBEmIRE THY, EHSND 3T o OEFRE TIIH EEADT
THEE TSV,
+In actual use, make sure the sum of the ambient temperature + capacitor’s own temperature rise

value (Within specified value), that is, the capacitor surface temperature is within the category
temperature range.

JAPRE a7 oo B 238, Mbar 7 oV OREmIREE S 1 7 AR EFIFHAUN L2 5:FTZ
TSV,

«If there is cooling plate of other part or any resistance near the capacitor, the capacitor may be
locally heated by the radiation heat, and then it’'s temperature exceeding the category temperature
range, and smoking or firing may be caused. Check the capacitor surface temperature at the heat
source side.

«a T B O AT O BB L MR DG E 03B D L, BB Lo Car T R
WS, 7 IR ERFHEZEZ 25 G0V ET, BT ERRO= 7 o FREmEREZIEL, 1T
TVREEHIPALUIN THHZ &2 THER T3V,
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3) Handling cautions H04\ D7

-Sudden charging or discharging may cause deterioration of capacitor such as shorting and opening
due to charging or discharging current. When charging or discharging, pass through a resistance
of 2kQ or more.

RHRFIEIR, 2T Y ORISR IC ORIV EFT DO TITHRNT FEW, FeiET 2kQ 2L ED
AL 7o TLESNY,

-Don’t apply the excessive force to the body.

< U— AR TCERIC B 2 ) &Nz, ARITAEDAERNEIZ T 7O S S AEL 2N IO TR TV,

4) Storage and use keeping of the product % i B EZIZ DWW T
(D)Storage product 5 OLEEIZ-DOVNT

-Please keep the products at 35°C or less,85%RH or less within 3 years in rule.

B O PR 1TAREE 35°C AHXHIAE 85% LA FOBREE T, JEHI 3 FELAINEL T RS,

- If keeping-period is over the 6 month ,the soldering property might be down. So our recommend
keeping-period is within 6 month.

EHIREZT 5L —NRREOBIIZ LS TUIATHT MR T 32729, RE IR EHIF (6 - A
FREE) LLTLTEE WY,

(@Keeping or using in high humidity. 5 O & EREE CHRE - SN 56
-Confirm characteristics and reliability when used or stored in high humidity for a long period,
because characteristic deterioration as low insulation resistance and oxidized electrode may occur
due to the humidity absorbed through the enclosure of the components.
RO RGBT TREIMEN I8, FFREEHIMEZBL THEFBARIEL, oK FoEmR
(Zﬁ%ﬂ%@f’i@ﬂ‘/%ﬁ)@Hﬁﬂziciéﬁ’“ FALEFLSEK LRV ET O TIED mWEREE TSNS
BIFERNIMERE BLOMEHMEZ TR L TIZEN,

(@Cautions on gas atmosphere T AZRPHR /2L Ik HTHE
-Don’t use in an oxidizing gas such as hydrogen chloride, hydrogen sulfide and sulfurous acid,
because the evaporated film or contact parts may be oxidized and may result in smoke or fire.
ALK, BiAbKSR, ARSI A7 E WA T AR COLRE - X EMR GRAE R ALY 2 488) Ol
(D720, TR FEKEFFETDIENHVET O T, BT TIZSU,

@When using by resin coating  #fiF=—h AT Tl SO G
-Make sure characteristics and reliability when using the resin coating or resin embedding for the
purpose of improvement of humidity resistance or gas resistance, or fixing of parts because failures

of a capacitor such as a) ,b) and c) may be occurred.
a) The solvent which contained in the resin permeate into the capacitor, and it may deteriorate the

characteristic.
b) When hardening the resin, chemical reaction heat (curing heat generation) happen and it may
occurs the infection to the capacitor.
¢) The lead wire might be cut down and the soldering crack might be happen by expansion or
contraction of resin hardening.
MM, WA AMEOm B, O EEL B B iET—ME iﬁﬁ‘é@ LTS5 a1 Tt
DISRAEERTRESNDT0 | FRNMEREB I OMEEME TR L TTZS W,
a) BRI & DA T HITREL, FES LA T ZEnHVET,
b) BHIE AL S E DB LUS B (AL FE B [ ko Tar T o R B L B2 528V ET,
) BHIE DIFZIRINAME I KDY — RERRII A TS ER A IC AR 2030 | U—RBREINCIXATE 7T 9 71

ELHZENDHVET,
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5) Soldering XA 7ZfHF
+A film capacitor tends to be influenced of heat. Therefore, sufficient cautions are required for the
determination of soldering conditions.
TNV BT T Y IFBTI O S TT O TIRA T R DR EE S LT,
*When soldering, the internal temperature of a capacitor must keep below the value of the table

mentioned below.
AIATEATREO T U NERIRE DS FREOAELL T 72D 56 CIIA T E2 L TLEE SN,

(the maximum value of the internal temperature of a Capacitor)
(T T NENREE FRRAE)

Metallic contact part temperature
(thermocouple A)
AZVAERRE  (BAVEXA)
145°C

Capacitor
a7

Metallic contact part
ARz

N\

B Thermocouple A(90.1)
Bt A(90.1)

+ Solder within the conditions mentioned in Fig.5 .

- Soldering time in 2 bath soldering equipment should be the total time of 15T bath and 2P bath.

+Pre-heat temperature means the maximum temperature of the circumference of a capacitor
containing the Copper plating portion on the reverse side of the P.W.Board when carrying out
pre-heat.(Please check temperature profile by thermocouple.)

- FERONEBIR L 2 2 T DARMFRIFHEL T, [K-5 DIZA AT SR RiHAHESE L £7,

2R DI AT HE DI ATEATREIL, 1A B L2/ B OAFHEL TTEE Y,

-7 Ve—MEE LT T Ve — MO IR T i OFTET 02 & Lea 7 oV A il 2 B L £,

+Recommended soldering condition is for the guideline for ensuring the basic characteristics of the
components, not for the stable soldering conditions. Conditions for proper soldering should be set
up according to individual conditions.

7285, ZOHESHI AT T RIFHFIHITa T U ORHELAC ARG Tho T, BELTIZATEA
TR FTREZRE I Z R TH DO TIEHVER Ay BELTIFATEAT N TEDLFAET DWW T E 2 (2RO |,
FELTLTESNY,

- If re-working or dipping 2 times is necessary, it should be done after the capacitor returned to the
normal temperature. However, do not solder 3 times or more.

AIATEFTBRDOFELRL2EIT v T EATON AL, 2 T P ARIERFEIRICREST& 179801
LTLIESW, fEL3[EILL BT 4y 7 LR TLIZE Y,
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Fig. 5 Recommended soldering condition  [X|—5 H#ELHFA 7ZFHITF S0
400 Soldering iron
- EAETCORA
380 | ; ;
o I ; Dip soldering
..g /‘j 3605 : WIATET 47 DSE
o I 3055 Condition 44 (Dip soldering)
£ fg : P.W.Board Thickness MR
T € 280 TUMECHR | t=1.6mm+0.5mm
3 5 Measurement
3 260 F temperature 120°C within
240 |: 1 minute(Back side of
: Pre-heating PW.Board around the
220 [ ZVe—h capacitor
: ; 120°CLEA T, 143 FHILAN
0 1 2 3 4 5 6 7 8 5%*&%{5”7‘/]\}%ﬂ@ﬁi
B B OB H])

Soldering time (XA 72T 5] (sec #)

+Avoid passing through an adhesive curing oven. After adhesive curing, the capacitor should be

inserted in the P.W. board and solder. (When passing an adhesive curing oven, breakage of coating
resin or deterioration in capacitor characteristic may be caused.)

PEAE R AF 2l 3 Z S IXRE T TS, AR LR (IR T 2T U BRI AL TR AT
a4 To TR, FRERIIE DR CaL T oV DS LD A T DA 1BV ET)

+Avoid reflow soldering. (When use in reflow soldering, breakage of coating resin or deterioration in

capacitor characteristic may be caused.)
U7 a—ZATAHTIELRWT T, (AMEBIEOMAE = 7 o ORISR AET 256 1V E
ED)

+Caution in the case of a capacitor is laid down sideways for soldering.

2T Y ERR IR EICEE TREAITHSADOEEFHE

Connection of the dielectric film and the metallic contact part may become unstable by heat
contraction of a dielectric film, in case capacitor received to excessive heat damage for soldering.
When current is sent by the capacitor with an unstable metallic contact part, the capacitor may cause
In case of soldering laid down sideways , both the metallic contact part temperature shall be less than
145°C, and the temperature of thermocouple C shall be less than 125°C.

FEERFIZ 52O D18 E OBAR ALY | FHEXT /L ADEIHEL TAZY A DOHHG B R L B2 D
ATREME DV ET, RZERIREBOa T U FICETZI T & BRI 4 —7 B — R~ LR L AT ReME
BHVET,

W T, AT UV A ETE N CRELITOIH G AZVABIRE145°CLL T R OEE X C3125°C
PURIZ D INIF AT T HA T TTES W,

Capacitor
Thermocouple C(90.1) ST
Bt C(¢0. 1)
—_ ~
v K
P.W. Board
the part of measuring U NECEAR
HRE AL
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6) Washing ¥4+

- Contact for detail for washing solvent and washing method in case they may cause deterioration of
appearance or characteristics.

Bt A OFEFEOVE R SR I Ko IO R A AR S LA E BBV E T,

-Generally it is less affected by alcohol derivative washing solvent, and is likely to be affected by highly
polar solvent.

VA OFEIHE LTI T Va2 — L ROVESFFNI TR E L 2L, BEO @S WA L2 T 596808
HVET,

+ For environmental protection, please avoid the use of agents that may cause ozone layer destruction.

<A SRR E I T ERBR B IR D7D i F 2l T T<72 3w,

-Long washing time may cause damage to the capacitor

BRI R WL T U OB A DR FH I Lo TR RO BEZ D5 A RHVETOT, TED
TR RN U 2 d0Ic L T7IZE,

- After washing, please fully dry so that detergent does not remain.

VRV R I T VER AT L2 WD o3 (TR A T o TLTES Y,

7)Hum sound 5720

+The hum sound might be generated when there is a distortion in the shape of waves as the voltage
impressed to caps contains a lot of higher harmonics elements. However, there is no problem on an
electric characteristic of caps.

Please confirm use to the equipment by which the hum sound becomes a problem.

AT UHICHIINSNDEED, @R 22 <G LREWIBIZOT HR3do6, 5720 E 15 /E
THIERHVET, 2T UV OEXEHE LIZRES D EE AN, 570 F SR ER ~ O O

IK%— j:_ﬁﬁu Téb\
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12. Method of measuring inherent temperature rise H CRE EFJoRIEFH Ik
Attaching thermocouple to capacitor by an adhesive, as shown Fig.6below, temperature of capacitor
surface shall be measured by keeping away from heat influence of surrounding components.
Own temperature rise is temperature which subtracted atmospheric temperature surrounding capacitor
from temperature of capacitor surface.(They shall be measured in normal temperature.)

In case of being influenced by heat of surrounding components, it shall be measured by putting capacitor
into box etc. not to influence by convection or wind.

B —6D I, AT L BERN BN A A TTHOATT, IS OB A Z T EDIZL T
AT UoHREZIELET, B CIRE EFIX, a7 U RmIRED O E FIREZ SO T, (HIE
IR ERBOIR B I CEREL £, )
JEBHOE DB B A Z T DG AT, 2 T U A TEV, BRES RO EL TR0zl
=1
- If there are influences from other components, please measure with one of the following procedures.
a) Attach the capacitor on the other PC board.
b) Mount the capacitor on the same PC board as the actual model and place them inside a box.
At this time, the current that runs to the capacitor must be the same as the real use.
Please separate the drawer line from the capacitor terminal as much as possible.

The heat of the capacitor runs away through drawer line when drawer line is near the capacitor
terminal, and self-temperature rise lowers.

Same PC board as the actual model must be used to prevent the self-temperature rise variation
caused by the types of PC board, wiring pattern, etc.

S S DB A F AT, L FOWT RO FERICTHIEL TS,
O a7 oI ERICE ST UIRRETRIE S5,
@ ka7 oY OB EZEHER—OEBRICEHT R ETH O FIZ AN, By MRIKRIDE A 5] X
HL, BEERRECHIET S (K-62H),
COGA. o T U TRNAEBRNEMH LR —THDHIL)
Bt % — o ETORHUBBANIALE T, k= T3 0b e s KNS L Z B TEE W,
(BIHUBAR 2 T o e, 2T o ORBN G H UREA @R TR 5720, B CiRE L5
EAMEL 2D ET, )
F2, HOEE ESIIEROREE, AR SY — % JIEIRREIC I > TRV ELD D, T FEMHE
[Rl—D M T, EERICZDOaL T oY% H 356 AT BT TREL TE S,

Fig.6
T1 : Capacitor surface temperature — Must be measured at the capacitor center.
T2 : Atmosphere temperature

*k Self-temperature rise AT=T1-T2
(Please use thermocouple ©0.1  type T or K)

—6
T1:2r7 oY BEmIREE - B 7R 7 IR 5 CllE
T2: FPAKIEE
* HOEE EAE At=T1-T2
(BvEXt ¢ 0. Imm T IIKHRZLEHL TTESW)
Thermocouple 1

Calm box

e e e | FEXL (T1) Temperfature
measuring
c ’ instrument
apacitor TLES
:f 't Thermocouple 2 R
BE2 (T2)
The same substrate ——+—>
as real use ! Main set
Sl &Rl —FEAK . NGOV NN
Drawer line
5l & HUBR
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