orod SAFETY STANDARD APPROVED METALLIZED Jﬁ REFERENCE
Speniiantions POLYPROPYLENE CAPACITOR i = a—
B0 R MBSNIE A TARRRY T B L as 7o BE LS RO
Revision Code
TYPE ECQUA T

1. Scope i FH#iPH
This specification covers the requirement for metallized polypropylene dielectric fixed capacitor
which is approved by UL60384-14, CAN/CSA-E60384-14, IEC60384-14 and EN60384-14.

ZOAEEIT UL60384-14, CAN/CSA-E60384-14, IEC60384-14 K& TR EN60384-14 |2 A LIZAZTAXRRY) 7Fa’L

TP D,

2. Product Name §:4
Safety standard approved metallized polypropylene film capacitor, Type ECQUA
WIMRIEAZ TAXRRY) T e’ L o7 v bar 7 % ECQUA B

3. Product Range &%

Category tem. range —40°C~+110°C

T3 7 =) 1R o [Including temperature-rise on unit surface]
(BEmIZRIT2 A CIRE EA25T)

[Measuring inherent temperature rise refer to page 27.]
(B CIRE ER-ORE 27 HOREHIETIToTEE, )

Rated voltage AC 275V

ERE Use the sine wave of commercial frequency (50Hz or 60Hz).
7% FH AR RS I B (50HZ H721% 60H2) D TR Tl L2 &,

Capacitance range 0.0082uF~3.3uF [E—12]

N B 4. 7uF ~10uF [E—6]

Capacitance tolerance +20%(M). £10%(K)

FEAETAE [( )Capacitance tolerance code]

(ORIFFTA ARL )

4. Maximum AC voltage f KHIIN AC &+
Maximum AC voltage including line voltage fluctuation is 310V AC.

310VAC is not nominal continuous applied voltage, but only indicates maximum value including fluctuation in the

voltage of the power supply. Basic nominal voltage is considered as 240V AC.
Check “13. Cautions about safety in use (1) Permissible conditions”.
This maximum AC voltage is specified in only ECQUA type, not specified in other types.
The design life should confirm “Cautions about safety in use (11) Design life”.
A IR AC FTINEEIEIE 310VAC T,

Eﬁj:AcEmJu FEJL:310VAC &1, AREIRE/L 240VAC ([ZX T 2 BIRE L L E DN H - 7255 O KMEZ 7~ 38 O Tl

ME A ZERRET DL O TIEHVER A,

M3. 2 HICEEL TOEEFHEHOERFEIC DWW T 2T HERTIESV,

ORI AC HUNEIE 11X, ECQUA OAIT#EAINLH 0T, MM & CIE S EEA,
R F ML T AICERL COWEFEQ DR F 012 TiEaimEn,

5. Appearance Mgl
(1) Marking shall be legible.
FRITHAR THLZ L,
(2) Plating of lead wire shaII be perfect without rust etc.
U—RBROAYFIITEET, $FEORNIE,
(3) Coating case and filllng resin shall be without any crack, rent, pinhole etc., that matters practical used.
Sl — AR O TR IR X, B, Eoah—L 5 007ed, EWH ERIBOR N,

F

NIV =97 RABAE 7/ AR a—ar TR &AL L0
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orod SAFETY STANDARD APPROVED METALLIZED Jﬁ REFERENCE
Speniiantions POLYPROPYLENE CAPACITOR i = a—
IR = WIS AL TG A AR AR T 'L a7 o4 HEZE RO
TYPE ECQUA e m—

6. Construction and Dimensions #i& &, 4ME K OSHER

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.
FEIRLL TAITAARR) T 0L T VAR ORI T BV 7 b W SR EE R Uioh D%, SRR IR 2 FeiE L7
HAVERIRR 7 T AF w7 r — AL KOBR T, 2 KROV—REEHL TN D,

[Construction]
(ERD) Non combustible plastic case (Flame class:UL94V-0)
= HERIERTAR o — A (R ) (HEPRIES V=1 - UL94V-0)

Non combustible resin
HERMERT IR (= U BIHIE)

Element (Metallized polypropylene film, polypropylene film)
FA(RAFTAARRRY T B L T VL, RITBEL T AL L)

__— Lead wire
y— i

[ Dimensions]

€45V QONIRF))
As specified in the individual drawing.
il = DI LD

7. Condition of Standard Test 1Z#e5ABR K AE
The test shall be conducted at a temperature of (15~35)°C, a humidity of (45~75)%.
However the test shall be conducted at a temperature of (20+2)°C, a humidity of (65+5)%,
when doubt is entertained about judgement.
BRI, IREE(15~35)C, MEEMA5~T5) % DbETITI,
L, HIEIZERNAE T2, IREQ20E2)C, 1E65+15)% TIT,

8. Marking #=
Marking is shown by Stamping or Laser punch mark, and Engraved mark.
FoRIE, WEVERD, L=V —~—7, EREDGIETHRT D,
Marking items specified in the Product drawing.
FORNA TR KN LD,

NIV =97 RABAE 7/ AR a—ar TR &AL L0
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oot SAFETY STANDARD APPROVED METALLIZED | REFERENCE
Specifications - POLYPROPYLENE CAPACITOR o 1—5 5
R 1&%%%%%&7;’ ?P]\E/*EUC 7('_) EJ;V/:’/T > N Y
3/ 27 P.
9.CHARACTER #FE
No ltem Performance Testing method
T H H 5 HE A OB
1 Voltage proof Nothing abnormal shall be JISC 5101-14 4.2.1 (IEC60384-14 4.2.1)
[MEEES found. [between terminals ¥fit1-FH A.[H]:
B pianze The capacitor shall be applied the voltage specified
below for 1 minute.
1. AC 633V(50Hz or 60Hz)
2. DC 1183V
TRLOEEE 1 o MEUINT %,
1. AC 633V(50Hz X% 60Hz)
2. DC 1183V
[between terminals and enclosur 317+ %5 fH]:
The capacitor shall be applied the voltage of AC
2050V for 1 minute.
AC 2050V % 1 3 [HEIIN32%,
The capacitor shall be applied the voltage through a
resistor of 2kQ or more when charge and
discharge.
AL, FREOBET 2kQ DL EOIKPIEET L,
2 Insulation [between terminals JISC5101-144.25 (IEC60384—144.2.5)
resistance i =N Measure the insulation resistance after applying the
HR T C=0.33pF: voltage of
15000MQ or more DC(100+15)V or DC(500+50)V for (60t5)second, at
15000MQ DL | 20°C.
at DC100V
C >0.33pF: JE PR 20°CI2T DC(100+ 15)V i DC(500+50)V %
S000MALF or more (60 B)R NG, WIES 5.
5000MQuF LA I
at DC100V
C=0.47yF:
2000MQ or more
2000MQ ULk
at DC500V
[between terminals
and enclosure
Ui 1AM HERT] -
30000MQ or more
30000MQ LI E
at DC100V
500MQ or more
500MQ Ll E
at DC500V
3 Capacitance Within a range of specified value. | JIS C 5101-14 4.2.2 (IEC60384-14 4.2.2)
HERE HEERENICHDLZE Measurement shall be made at a frequency of
(1£0.2)kHz
at (20 2)°C.
JE PHELEE (20 = 2)°C L TR J 35 (1 £0.2)kHz THIE 4
Do
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Product
Specifications

RUBARTE

SAFETY STANDARD APPROVED METALLIZED | REFERENCE

POLYPROPYLENE CAPACITOR o 1—5 Za
SIS AZ TA XN R T me L a7 IE 5 RO
TYPE ECQUA Revision Code

4/ 27 P.

9.CHARACTER %%

U—RN#REINY, D555 ELT20

No ltem Performance Testing method
& H H P [ R, F &
4 Tangent of C=1.0uF JIS C 5101-14.8 (IEC60384-14.8)
loss angle 0.1% or less Measurement shall be made at a frequency of
IR 0.1% LIF  at1kHz (1£0.1)kHz at (20£2)°C.
C>1.0uF
0.2% or less JE R REE (20 = 2)CLo CHIE B 45 (1 0. DkHz CHIE T
0.2% LI at1kHz 2o
5 | Robustness [Tensile strength 5| 3E ] JIS C 5101-14 4.3 (IEC60384-14 4.3)
of No breaking or loosening of the The load specified below shall be applied to the terminal
terminations terminal shall be found. in its draw-out direction gradually up to the specified
Vi - R value and held thus for (10+1) seconds.

Lpnz e
Lead wire diameter Tensile
AFFREE (mm) force (N)
— BN
above0.5 to 0.8 or less 10

05 %z 0.8 LA'F

REEZEEL, W05 B F NG ES%Z TRLO R EE
FTHRA Iz, ZOFFEA0E DIPF TS,

[Bending strength HiF7X]
No breaking or loosening of the

terminal shall be found.

U—RBRMREINIZY, $DHEATTD

Lignz&
Lead wire diameter B?;rgzg
NFRBREE (mm) BEh M)
above0.5 to 0.8 or less 5
0.5%#z 0.8 LA

JISC 5101-14 4.3 (IEC60384-14 4.3)

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

This operation shall be conducted in a few seconds.
Then the body shall be bent 90°, at the same speed in
the opposite direction and returned to the original
position.

This is counted with 2 times and the number of times of
an examination should be 2 times.

V— RO ER O HE N EEIZ/RA L2 T v
BEFL, M ORRICETZORBLYE MY T, A% 90
JES 7%, SEOMEIZRE T,

ZOWEEEK 2~3 BRITITWI A 1 ElEL, RICHiJTmh
WZRICIEET 90 i, FHOULICRE T,

g 2 gz, RBREIERT 2 BT 5,
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. SAFETY STANDARD APPROVED METALLIZED | REFERENCE
Specifications . POLYPRE)PY\‘LEI:IE ] CA:PACITOF? o 1—5 =
R 1@%5@%%%&7;’\?;;20 7&) ElJJ i VeV RS RO

5/ 27 P.
9.CHARACTER
No ltem Performance Testing method
o H H 8 e A OB S B
6 | Vibration The connection shall not get JIS C 5101-14 4.7 (IEC60384-14 4.7)
MR short-circuit or open. The following vibration shall be applied to the capacitor.
Range of vibration frequency 10 to 55 Hz total
FFNERE BT 2280700 | amplitude 1.5mm, rate of frequency vibration to be
ZE such as to vary from (10 to 55) Hz and return to 10 Hz
in about 1 minute and thus repeated.
Thus shall be conducted for 2.0 hours each (total 6.0
hours) in 3 mutually perpendicular directions.
The connection of the element shall be examined befor
the last 30 minutes of test.
LUF ORI Z= 7 o HaE S ab 0L 5,
JE W% (10~55)Hz T 5 [ IF[E] 1 47, A HR0E 1. 5om&L, AL
WCEAREED 3 1N 2 KfE-D-0F 6 e 179, 3B #E
THIT 30 53T HE T OHER AT~ D,
7 | Solderability The solder shall be sticked to JISC 5101-14 4.5 (IEC60384-14 4.5)

XA T more than 95% in the The lead wire shall be immersed in methanol solution
circumferentional direction of of resin (about 25%) and its depth of dipping shall be
the lead wire. up to (1.5+0.5/-0)mm from the root of the terminal in the

solder bath at a temperature of (240+5)°C for (3.5+0.5)
U—R#ROMJE H 11 95%LL EiC seconds, with using a heat shielding plate.
FATEBFNTNDZL Solder: Sn-3Ag-0.5 Cu
BOEMR A T, B R 26%, 1FATZIREE(Q240
5) CHICAMARTEAD(1.5+0.5/-0)mm DEZAHETB.5=+
0.5) RS,
ILA72:Sn-3 Ag-0.5 Cu
8 | Resistance to | Appearance #}Mi : JISC 5101-14 4.4 (IEC60384-14 4.4)

soldering heat
(1)

WZATE B
(1)

No remarkable change
LNV

Withstand voltage ffif&/E :
Nothing abnormal shall be
found, when applied a
voltage specified in item 9.1
for 1 minute.

9. L ITHETHIEEEAINLLX

B oML _ NN
Insulation resistance ABHE VG, B RIEHI(25 £ 2)%,
MR HEHT - TATEIREE(390 £ 10)C HITAKIR L5, (1.5+0.5/-0)mm

Insulation resistance shall
be specified in item 9.2.
9. 2 ITHLET DEE
T 2T 5L
Change rate of capacitance
KA
Within £3% of the value
before the test.
AREBRRTOED £3% LN

The lead wire shall be immersed in methanol solution
of resin (about 25+2%) and its depth of dipping shall be
up to (1.5+0.5/-0)mm from the root of the terminal in the
solder bath at atemperature of (390+10) °C for
(5.0£1.0)seconds and with use a heat shielding plate.
After the immersion is finished, the capacitor shall be
let alone at ordinary temperature and humidity for
(120.5) hours.

G.0E1.0MMIRT,

B, FIRFIE T £0.5) M@ L%,
HES D,
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Product
Specifications

RUBARTE

SAFETY STANDARD APPROVED METALLIZED

Jﬁ REFERENCE

POLYPROPYLENE CAPACITOR o 1—5 2

SN AZTAXR R T meLrar 7 o4

No.

WIERE S RO

Revision Code

TYPE ECQUA 6/ 27 B
9.CHARACTER #FE
No Item Performance Testing method
Fa H H 5 HE A OB
9 Resistance to Appearance S - JISC5101-14 4.4 (IEC60384-14 4.4)
soldering heat No remarkable change The lead wire shall be immersed in methanol solution of resin
() B pipnod (25%+2%) and its depth of dipping shall be up to
TATETEWE | Withstand voltage [fitEE/E (1.5~2.0)mm from the root of the terminal in the solder bath at
() Nothing abnormal shall be a temperature of (260+5)°C for (10.0£1.0) seconds by using
found, when applied a a heat shi§lding plate. of (1..6:t0.5)mm thigkness.
voltage specified in item 9.1 After the immersion is finished, the capapltor shall be let
for 1 minute. alone at ordinary temperature and humidity for 1 to 2 hours.
TRl (16 =0 mOAERIRE T, 7572 M (2552) %,
Insulation resistance (AT (26QOC + 5? CTHiz, ZS{Z’-(*ETEﬁ"B(lENZ.O)mm?&
EHTT - (10.0% 1.0) OIS, RUGHE 11, ARIEDIE, WRIET 1~
Insulation resistance shall 2 RFTR 52
be specified in item 9.2.
9. 2 ITHET DR
P A N
Change rate of capacitance
NEEEE .
Within +3% of the value
before the test.
FRERAT DD +3% AN
10 | Solvent Appearance ZM81 : JISC5101-144.20 (IEC60384-14 4.20)
resistance No remarkable change. The capacitor shall be completely immersed into the reagent
of the marking EUNEE ORI L of Isopropyl alcohol for (30+5) seconds at a temperature of
MR Marking 7 : 20C to 25°C.
To be legible
REA T B & 20°C~25COAY 7 a7 a— LI (30 =R HIRIE T
R
11 | Cold Change rate of capacitance JISC5101-144.11.4 (IEC60384-14 4.11.4)
AR KEEEE . The capacitor shall be stored a temperature of (-40+3)°C for
Within +3/-0% of the value (2+1/-0)hours, and then measurement shall be made.
before the test.
AERATOIED3~ 0% LU BIEEHECA0E)CEL, (2+1/-0)RERITE ICHIE S 2,
12 | Dry heat Insulation resistance JISC5101-14 4.11.2 (IEC60384-14 4.11.2)
R MERRARHT: The capacitor shall be stored a temperature of (+110+2)°C
[between terminals for 16 hours, and then measurement shall be made.
U FAE AR
C=0.33pF: HIEREGFE110£2)CEL, 16 REEZICIIET 5,
1000M€ or more
1000MQ LA | at DC100V
C >0.33puF:
100MQUF or more
100MQuF LA | at DC100V
[flanked by terminals
and enclosure
Ui F-4M ]
100MQ or more
100MQ LA I at DC100V
Change rate of capacitance
BEEE:
Within (+0/-5)% of the value
before the test.
RBRETOIED(+0/-5)% LA

Toyama-+Matsue Plant
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Product
Specifications

RUBARTE

SAFETY STANDARD APPROVED METALLIZED | REFERENCE

POLYPROPYLENE CAPACITOR o 1—5 Za
SIS AZ TA XN R T me L a7 IE 5 RO
TYPE ECQUA Revision Code

7127 P.

9. Character #j:

No

Item

& HH

Performance
T 15

Testing method
A OB S ik

(1]
(1)

13 | Damp heat,
steady state

v i A AT

Appearance 4 :
No remarkable change.
ELWRFEORNZE
Withstand voltage fif &)+
[between terminals
S FE AR
Nothing abnormal shall be
found, when applied a voltage
specified below for 1 minute.
TRLEEZ 1 oML TR
DI L,
DC 1183V
Insulation resistance
MERRIRT
[between terminals
v AR AL
C=1.0uF
150MQ or more
150MQ DLk at DC100V
C>1.0uF
50MQ or more
50MQ Vi at DC100V
[between terminals
and enclosure
Ui AR ERT]
15000MQ or more
15000MQ LAk at DC100V
Change rate of capacitance
AR
Within £10% of the value
before the test.
RERRTOMED £10% LA,
Dissipation factor 7% & %
C=1.0uF
0.11% or less
0.11% LLIT  at1kHz
C>1.0pF
0.22% or less
0.22% LI at1kHz

JIS C 5101-14.22 (IEC60384-1 4.22)

The capacitor under test shall be applied a voltage of AC
275V continuously for (500+24/-0) hours in the testing
oven and kept at condition of the temperature (+60+2)°C
and the humidity at 90% to 95%, and then shall be let
alone at ordinary condition for (1~2) hours.

TREE(+6012°C, R 90%~95% D IE IR E IR Al T
AC275V%(500+24/-0)B5IEN N4 2,
Z D%, EUERIEIZ(I~2)FF R & L= % B E 35,

Toyama-+Matsue Plant
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. SAFETY STANDARD APPROVED METALLIZED | REFERENCE
Specifications ‘ POLYPRE)PY\‘L‘EI:IE ) CAO\PACITOE o 1—5 Za
0 R B AL T AR R T e a7 Wik RQ

TYPE ECQUA Revision Code
8/ 27 P.
9. Character Fit
No Item Performance Testing method
&5 W H P fiE OB 5 3k
14 | Damp heat, Insulation resistance #fFHHT : JIS C 5101-1 4.22 (IEC60384-1 4.22)
steady state [between terminals % A A.RA] - The capacitor shall be tested at the conditions
(o) C=1.0pF shown in the table below in the test oven under the
e . e Y L 150MQ or more conditions of the temperature (+85+2)°C and the
(m) 150MQ LI at DC100V humidity at 80% to 85%.
C>1.0uF Then, they shall be measured after leaving in
50MQ or more the standard condition for 1 to 2 hours.
50MQ 2Lk at DC100V ] o N
[between terminalsand enclosure R (+8512) °C, MEE (80~85) Y% D IHIE
Uiy AR TEEAE T, TRIJMOEEZFIINT 2,
15000MQ or more Z D%, FEHRAR AR 1IRE ] ~ 25 ] fcE U 7= 22 1)
15000MQ LA |- at DC100V .
, ET %
Change rate of capacitance
BEEE: - -
Within £10% of the value Capacitance Voltage Duration
before the test. FREA R FINEE EINIEIE
HRERATOED £ 10% AN, [ uF] [ VAC ] [ EF hours]
Dissipation factor %% IE#: << o4 /-
C=1.0uF 0.1=C=1.0 240 1000+24/-0
0.2% or less Al 255 275 500+24/-0
0.2% LI at1kHz
C>1.0pF
0.4% or less
0.4% LT at1kHz
15 | Rapid change | Appearance Mg : JIS C5101-14.16 (IEC60384-1 4.16)

of
temperature
IR

No remarkable change.
ELWRFEORNZE
Insulation resistance #afaxHHT :
[between terminals i F-FH A [H] :
C=0.33pF:
3000MQ or more

3000MQ U E at DC100V
C >0.33pF:
1000MQuF or more

1000MQuF Ui Lk at DC100V
[between terminals and enclosure
U AN ER]

15000MQ or more

15000MQ Ll E at DC100V
Change rate of capacitance
BRI L

Within £10% of the value

before the test.

SRERBTOMED £10% LI,
Dissipation factor & E#:

C=1.0pF
0.11% or less

0.11% LT at1kHz
C>1.0uF

0.22% or less

0.22% LI at1kHz

The capacitor under the test shall be kept in the
testing oven at condition of the temperature of
(~40+£3)°C for (30+£3)minutes.

After then, the capacitor shall be let alone at the
ordinary temperature for 3 minutes or less.

After then, the capacitor under the test shall be
kept in the testing oven at condition of the
temperature of (+110+2)°C for (30+3) minutes.
Then the capacitor shall be let alone at the ordinary
temperature for 3 minutes or less.

This operation shall be counted as 1 cycle, and it
shall be repeated for 5 cycles successively.

After the test, the capacitor shall be let alone at the
ordinary condition for (1 ~ 2) hours and then
measurement shall be made.

TR E(-40 £3)COIEIE (30 £3) 43 R i B 1% 1B T
3 LA T AGEL, RICIREG110 =) COEIRM Iz
(30 =3)4y Rl i % H IR H T 3 Ay PRI LL T I 5%,
Nk 1Y AINEL 5 ATNAT,

DI AEHEIRREIZ (I~ 2) R B L 7= %, IE T2,
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Product
Specifications

RUBARTE

SAFETY STANDARD APPROVED METALLIZED | REFERENCE

POLYPROPYLENE CAPACITOR o 1—5 Za
SIS AZ TA XN R T me L a7 IE 5 RO
TYPE ECQUA Revision Code

9/ 27 P.

9. Character #j:

No Item Performance Testing method
&5 H H P He B RS
16 | Charge and Appearance 1 JIS C 5101-14 4.15 (IEC60384-14 4.15)
discharge No remarkable change. Capacitor shall be discharge for 10000 cycles according
FeHCE FELWRFE O e to table in room temperature. After the test, the capacitor
Change rate of capacitance shall be let alone at the ordinary condition for (1~2)
KEEE hours.
Within £5% of the value FRPIZ T T U HRBBIEAEN TR ERDII70h
before the test. ERA 10000 [H3HET,
RERATOED £5% LN DUBEAEIRBEIC(~2) R E L=, IET 5,
Dissipation factor 7% IE#z: R J—REyF dv,/dt
CO§1 11 .()(/)pF | Capacitance range | 1.ead spacing V. us)
.11% or less
011% LI F  at 1kHz 822~473 12.5mm 118
C>1.0uF 563~334 15mm 62
0.22% or less 394~105 22.5mm 33
0.22% LLF  at 1kHz 125~225 27.5mm 29
275~475 27.5mm 19
335~106 37.5mm 13
17 | etk Appearance 4 : The capacitor shall be put in the testing oven at condition
Safety Test No smoke and fire shall be| of the temperature at (115+2)°C and after the capacitor

found.
FEME . FEK DTN L,

Withstand voltage il &+
[between terminals #f#—++8 A.[H]:
Nothing abnormal shall be found,
when applied a voltage of
375VAC for 1minute.
375VAC % 1 syMHEIINL CTRE O
A AN

TROBBREK I Ta T oY &2115 £ 2) COMEEM PICEE, 20T o RNZOREIZ2->THD
275VAC ZHINT 5, D1k, 30 732 137.5VAC T HEL, (REHEEN HEEN 75 L,
F—T L ARBEIC o TEFRBR AHE T 5,

ORI T %, EHERIBIC( ~2)RERI AR E L 7= 1%, TiHEERBRETT),

has reached that temperature, the capacitor shall be
applied the voltage of 275VAC with the circuit as shown
below. And then the test voltage shall be add to the
voltage of 137.5VAC per 30 minutes. When the safety
mechanism operated or the capacitor comes to open, the
test shall be finished.

Then, allow it to stand under the ordinary condition for 1
to 2 hours.

After the test, the capacitor shall be satisfied with the
performance

f \&/

©

C  :Capacitor under test ffat= 5 4
F  :Current fuse Efita—X
@ :AC power supply AR AR
3kVA or more, frequency:50Hz or 60Hz
JE (50 i 60)Hz TEDZAfIE 3kVA BLE
:AC current meter AU B ET
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. SAFETY STANDARD APPROVED METALLIZED | REFERENCE
Specifications » POLYPROPY‘LEI:IE ] CAO\PACITOR o 1—5 =
R ‘(ﬂi%fﬁfﬁ?{57;’ ?P]\E/*EUC 7('_) Eil//:z/—r NN RS RO

10/ 27 P.

10 [ JAPAN: ELECTRICAL APPLIANCE AND MATERIAL SAFETY LAW ]

H AR KU & kR
No ltem Performance Testing method
B H H T HE OB A
1 Withstand [between terminals Electrical Appliance and Material Control Law
voltage - FRAELRE] - R
fafaimt /) Nothing abnormal shall The capacitor shall be applied the voltage specified
be found below for
B DipNZ L 1 minute.
[between terminals
and enclosure RS2 EERIREE Y - 1-(3) - F - (NIZ LD,
diii - AMEEIH] TROELEE 1 R %,
Nothing abnormal shall be
fogjd [between terminals ¥ F-FH FL[4]]
BE DN L AC 633V
[between terminals and enclosure Ji1-#1 2]
AC 1500V
2 | Damp heat Withstand voltage &+ : Electrical Appliance and Material Control Law]
insulation Noting abnormal shall be| EXH &Rk
found, when applied a voltage| The capacitor under test shall be put in the testing oven
MR A fa R R specified in item 10.1 for 1| at condition of the temperature at (+40£2)°C and the
minute. humidity at 90% to 98% for 8 hours, then the capacitor
10.1 IZHE 3 AME% 1 5 FIEINL | shall be let alone at the ordinary temperature for 16
TEEDRNZE hours.
Insulation resistance This operation shall be counted as 1 cycle, it shall be
FEFARBL repeated for 5 cycles.
[between terminals
Ui AR AL KU S RERRREE I - 1+ (3) - F - (NDITL D,
1000MQ or more TR (+40£2)°C, Wi 90% ~98 % D AE i E VR H# iz 8 IF
1000MQ LAk FABCEL, WIZFIRHIZ 16 RERF L E T2,
at DC500V “E 1 HFAINELT 5 HAZAATH,
(applied only when C=0.47uF)
[between terminals
and enclosure
Ui AR HERT]
250MQ or more
250MQ 2L E
at DC500V
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Product

Specifications

RUBARTE

SAFETY STANDARD APPROVED METALLIZED Jﬁ REFERENCE
POLYPROPYLENE CAPACITOR w =5 5
WEINREASTAXR R 7 ae’L a5 o4 IERE RO
TYPE ECQUA Revision Code 11/ 27 -

11. European Standard FKJH B4, UL(7 AU% USA), CSA(F 4 Canada)

No Item Performance Testing method
F5 | H OH &5 HE R OB 5
1 | Impulse Appearance Ml IEC60384-14 4.13
Voltage No remarkable change. The capacitor shall be subject the implulse of the
EFEY— BEUNRBE DR same polarity for maximum 24 times.
Others Z0fh - If no abnormal impulse waveform is shown for 3
There shall be no permanent breakdown or times continuusly, the capacitor shall be no more
flashover. subject the impulses.
KIS BT T O E EE D7pNm b FICHME TR 24 [BIOA 27 L ABEEUR(K) % HI
m¥s,
fHL, BB, e 3 [0 RHE DRV HERE
NIZZENLL EOAL 7 OVAZEINESR Y,
Impulse voltage 1>/ S)VAFEE(K) :
C=1.0uF Up=2.5 (kV)
C>1.0pF Up=2.5/AC (kV)
After impulse the capacitor shall be
subjected to Endurance (Item 2).
ZDt%, &5 2 @ Endurance 179,
2 | Endurance | Appearance 4 : IEC60384-14 4.14
FA 7R R No remarkable change. The capacitor shall be applied the voltage (%)

DR L
Withstand voltage i+ :

Nothing abnormal shall be found,

when applied a voltage specified

below for 1 minute.

TREEE 1 ML TREORNZE
[between terminals b8 A.[#] -
DC 1183V
[between terminals and enclosure
uhAMER] :AC 2050V
Change rate of capacitance
RELZHE .

Within £10% of the value before the test.

ARERETOMED £10% LN
Insulation resistance #fafaxHiht :
[between terminals Ufii-+H A ] -

C=0.33yF:

3000MQ or more

3000MQ LI I at DC100V
C >0.33pF:

1000MQuF or more

1000MQuF LL L at DC100V
[between terminals and enclosure
v oM ER]

3000MQ or more

3000MQ Uit at DC100V
Dissipation factor 757 1F4%

C=1.0uF

Within +0.8% of the value

before the test. at 10kHz

RERRTOME+0.8%LL T at 10kHz

C>1.0uF

Within +0.5% of the value

before the test. at 1kHz

ABRATOE+0.5%LL T at 1kHz

continuously for 1000hours in the testing oven at
condition of the temperature (+110+2)°C.However
the capacitor shall be applied a voltage of
1000Vrms for 0.1second at every 1 hour.

IR0 COEIRME H CTEECK) % 1000
RIEIN32, BL, sBrd 1 BRI 1 =], 0.1 bR
AC 1000V ZE1n42,
Voltage EE(3X) :
125% of rated voltage (IEC60384-14)
EREE(IEC60384-14 HK)D 125%

After the test, make the appearance checking
and measurement of capacitance and dissipation
factor.

And then measure the insulation resistance after
the withstand voltage.

RERTR, SMBUR A K OV &, FE IERETIE T D,
T D%, EEZITV, MEEEILONEZTI,
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Product
Specifications

RUBARTE

SAFETY STANDARD APPROVED METALLIZED

Jﬁ REFERENCE

POLYPROPYLENE CAPACITOR & 1—5

SN AZTAXR R T meLrar 7 o4
TYPE ECQUA

No.

=]

&2

WIERE S RO

Revision Code
12/ 27

P.

11. European Standard FKJH B4, UL(7 AU% USA), CSA(F 4 Canada)

By oipnze
Wlthstand voltage IMif&E/E :

Nothing abnormal shall be found,

when applied a voltage
specified below for 1 minute.

TRCEEZ 1 RN TR
DIRNZE

[between terminals

v A[E] © DC 1183V

[between terminals
and enclosure
ShAER] : AC 2050V
Change rate of capacitance
KReEb® .
Within £5% of the value
before the test.
AERBTOAE D = 5%LL N
Insulation resistance
MRkt
[between terminals
AR AR
C=0.33pF :
3000MQ or more
3000MQ L/ | at DC100V
C >0.33pF :
1000MQuF or more
1000MQuF Ui Lk at DC100V
[between terminals
and enclosure
SMEER]
3000MQ or more
3000MQ L) E at DC100V
Dissipation factor
FHEIERE .
C=1.0pyF
Within +0.8% of the value
before the test. at 10kHz
RBRATOME+0.8%LL T at 10kHz
C>1.0uF
Within +0.5% of the value
before the test. at 1kHz
RERATOME+0.5%LL T at 1kHz

No Item Performance Testing method
*H5 H H P 15 B RS
3 | Damp heat Appearance S : IEC60384-14 4.12
T No remarkable change. The capacitor under test shall be put in the testing

oven at condition of the temperature (+40+2)°C and
the humidity at 90% to 95% for 21 days, and then
shall be let alone at ordinary condition for (1~
2)hours.

After the test, make the appearance checking and
measurement of capacitance and dissipation factor.
And then measure the insulation resistance after
the withstand voltage.

TREE40E2)°C, W 90%~95% D IEIR EE 4z 21
H MiE 32,
ZDHBAEAIRBEIZ (1 ~2) IR 35, akBrik, M8

BELOE R, FELEEEZNE T D, TO%k, HEE
AT, ML ORI E A1,
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. SAFETY STANDARD APPROVED METALLIZED | REFERENCE
Specifications POLYPROPYLENE CAPACITOR o 1—5 5
R ARG AL TAARR) T e a7 o4 RS RO

TYPE ECQUA 13/ 27 B
11. European Standard FKJH B4, UL(7 AU% USA), CSA(F 4 Canada)
No Item Performance Testing method
iy H H 8 e B RS
4 | Passive- The capacitor should not continue| IEC60384-14 4.17
flammability to flame for 10 seconds or more. Tissue paper is put 200 mm under the test capacitor.
SNERI e Burning droplets or glowing parts Time of exposure to flame : See Table1.

falling down shall not ignite the| Height of test flame : (12+1)mm
tissue paper.

Tissue paper : BUBHD T 200 mmd i B SRR <
by JIS 4046 6.86 RIZHTHRE - R 1M
% .
10 FPLL gz A2 RORES (122 Dmm
RO TIZLDHIERR DI Z D
m/)ff& T I L ORI OM Table 1 (£ 1)
e - Capacitor volume Time of exposure to flame
TS IS 4046 6.86 (Z N
R R s R vmm) 4 THRS)
500< V =1750 30
1750< V 60
5 | Active- No burning of the cheesecloth| IEC60384-14 4.18
flammability around The capacitor shall be wrapped in at least one not
PSR ZS tH: the capacitor. more than two complete layers of cheesecloth.
aF oY OELYOF—Xrax)s | The capacitor shall be subjected to 20 dischages
A 2.5kV (+7/-0)%.

The interval between successive dischages shall be 5
seconds. Throughout the test, a rated voltage (AC
275V) shall be applied across the capacitor under
test,

and shall be maintained for 2 minutes after the last
dischage.

R F o OEVICTF —RyaRrh 1~2 EEXfT
7, 5 BREIRRE T 2.5kV(H+T/-0)%2 T 20 BIET 5,
R L Otk DB, EREEAC2T5V)E 2 53
SN

NIV =97 RABAE 7/ AR a—ar TR &AL L0
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SAFETY STANDARD APPROVED METALLIZED | REFERENCE

Spechaations POLYPROPYLENE CAPACITOR " e a—
wo AR WINRIEAS T A ZRR) e’ L a5 o4 WIE RO

Revision Code
TYPE ECQUA 14,27 P

12.Approved standard F87EHI#%
Metallized polypropylene film capacitor “type ECQUA” is approved by the standards shown in the following table.

(A mark of O refers to approval)
ARATARRR) T v L rar7 oY “ECQUA X, FRrtOBMSIZRRESN TWET, (OBIERE)

Accreditation Body
Rated Lead RRAEHLH
Capacitance | voltage Class shacing North America Europe
- o y52 —Fk Atk ol
wE EyF UL VDE DEMKO
[mm] UL 60384-14 IEC 60384-14 |IEC 60384-14
CAN/CSA E60384-14 EN 60384-14 EN 60384-14

822 275VAC X2 12.5 O O
103 275VAC X2 12.5 O O
123 275VAC X2 12.5 O O
153 275VAC X2 12.5 O O
183 275VAC X2 12.5 O O
223 275VAC X2 12.5 O O
273 275VAC X2 12.5 O O
333 275VAC X2 12.5 O O
393 275VAC X2 12.5 O O
473 275VAC X2 12.5 O O
563 275VAC X2 15.0 O O
683 275VAC X2 15.0 O O
823 275VAC X2 15.0 O O
104 275VAC X2 15.0 O O

124 275VAC X2 15.0 O O
154 275VAC X2 15.0 O O

184 275VAC X2 15.0 O O
224 275VAC X2 15.0 O O

274 275VAC X2 15.0 O O
334 275VAC X2 15.0 O O

394 275VAC X2 22.5 O O
474 275VAC X2 22.5 O O

564 275VAC X2 22.5 O O
684 275VAC X2 22.5 O O

824 275VAC X2 22.5 O O
105 275VAC X2 22.5 O O

125 275VAC X2 27.5 O O
155 275VAC X2 27.5 O O

185 275VAC X2 27.5 O O
225 275VAC X2 27.5 O O

275 275VAC X2 27.5 O O
335 275VAC X2 27.5 O O

475 275VAC X2 27.5 O O

335 275VAC X2 37.5 O O
475 275VAC X2 37.5 O O
685 275VAC X2 37.5 O O
106 275VAC X2 37.5 O O

+ Capacitor shall be applied as the type name “ECQUA”
ey hC ERBSICHFE T A5G, 20TV HIAA T4 “ECQUA”EL THIFEL TLIZEVY,

NIV =97 RABAE 7/ AR a—ar TR &AL L0
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Product
Specifications

RUBARTE

SAFETY STANDARD APPROVED METALLIZED

POLYPROPYLENE CAPACITOR

SN AZTAXR R T meLrar 7 o4

TYPE

ECQUA

Jﬁ REFERENCE

- 1—5 =
IERE S
R%\%Eioggde RO

15/27 P

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

Fig.1-1

And voltage (rms) is 275Vrms or less.

* 3T TN DE T R (SRR IZFFAMELL T Tno,

T (RN FEE) 12275Vrms LLF T ALIES 0,

*k Reduce the current value according to Fig. 2.

kAL F U OREEREEIC L ST, X — 210560, BIEAEIH L 2 T,

Current[Arms]

o
BN

1.5

1.4

1.3

1.2

1.1

1.0

(=]
©

(]
o

(e
[op)

0.5

0.4

0.3

0.2

0.1

0.0

1E5LHE

PERMISSIBLE CURRENT (RMS) VS. FREQUENCY (sine wave)
M —1-1 JAEERIFFA B

| 10047 uF
//
0.039 4 F
4P 0.033 1 F
/ //// | ——0.027uF
= T —————0022,F
/ // T 0018
T L j00t5,F
[ A re e
T 0.0082 1 F
A
[ e
10 100 1000
Frequency[kHz]
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Product
Specifications

RUBARTE

SAFETY STANDARD APPROVED METALLIZED
POLYPROPYLENE CAPACITOR
IR AZ TGA AR R T ae'L a7 o4
TYPE ECQUA

l, REFERENCE

- 1—5 =
IERE S
Iéé\%ioggde RO

16/27 P

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

Fig.1-2 PERMISSIBLE CURRENT (RMS) VS. FREQUENCY (sine wave)

X —1-2 JARERIFA B 5%

And voltage (rms) is 275Vrms or less.
k2T TN S AR (S BT (ZFFAELL T T,
BT (FERNFEE) 13275Vrms LLF TR,

*k Reduce the current value according to Fig. 2.

kAT Y ORERIREIZE ST, 21206V, EIREAERMLZHEH TS,

Current[Arms]

3.5
3.0 ——
1.0uF
| 0.82uF
2.5
0.68 u F
I 0.56 u F
2.0
— 047uF
— 0.39uF
[ — 0.33uF
B 0.27uF
1.5 '
[ — 0.22uF
N . 0.18uF
// v
] 0.15uF
— 0.12uF
W 0.10 4 F
— 0.082uF
- 0.068 1 F
- — 0.056 u F
0.5
10 100

Frequency[kHz]

1000
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SAFETY STANDARD APPROVED METALLIZED | REFERENCE

Spechaations POLYPROPYLENE CAPACITOR " e a—
A WESNRIEAR T A XR R T ae’L a5 o4 W =0

TYPE ECQUA Revision Code

17/27 P

Fig.1-3 PERMISSIBLE CURRENT (RMS) VS. FREQUENCY (sine wave)
X —1-3 JAEEHRIFFA B 1E5LE

*k Permissible current (rms) is within the permissible value of below graph.
And voltage (rms) is 275Vrms or less.

21 F AT SR (FAVE) LA L. F T,
BT (FEZNFEE) 13275Vrms LLF TSN,

*k Reduce the current value according to Fig. 2.
k2T Y ORBEmIREICE ST, X — 212060, BIEZERIRL 26 H a0,

8.0
S Lead spacing 27.5mm
\‘\‘\ 4.7uF
7.0 i
Lead spacing 27.5mm
[ —— 3.3uF
6.0 :
— T [ T 27uF
22uF
5.0 E———
//‘
= 1 18uF
: L |
3.0 :
= it —— 15uF
E
3 1.2uF
3.0 ———
2.0
1.0
0.0
10.00 100.00 1000.00

Frequency[kHz]

NIV =97 RABAE 7/ AR a—ar TR &AL L0
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SAFETY STANDARD APPROVED METALLIZED

Spentantions POLYPROPYLENE CAPACITOR
GURTN I HEAMNFEEAZTAARR) T ae L a5 o4

TYPE ECQUA

Jﬁ REFERENCE

ﬁ_ 1—5 =2

%&iéﬁide RO
18/27 P

Fig.1-4 PERMISSIBLE CURRENT (RMS) VS. FREQUENCY (sine wave)

—1-4 JEBERIFFAER 1E5LE

*k Permissible current (rms) is within the permissible value of below graph.
And voltage (rms) is 275Vrms or less.

kT TN D1 FR T (FERN BRI ITFFAELL T T,
BT (FEZNFEE) 13275Vrms LLF TSN,

*k Reduce the current value according to Fig. 2.

kT UV OBEHIREICE ST, M — 212060, BHtEA L6 T,

Lead Spacing 37.5mm
U—RtvF  37.5mm

12.0
—
\\
-y
T
10.0 \\
\\\\\\ 10uF
8.0
] 6.8uF
T 47uF
— - —L L Lead Spacing |37.5mm
2 T 33uF
E 3
< Lead Spacing !37.5min
= 6.0
o
2
5
@)
4.0
2.0
0.0
10.0 100.0 1000.0
Frequency[kHz]
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oo SAFETY STANDARD APPROVED METALLIZED Jﬁ REFERENCE
Speniiantions POLYPROPYLENE CAPACITOR i = a—
AR BNBUEASTAARAR) T ae' L a7 o4 HEZE RO

TYPE ECQUA o F
Tab.1 PERMISSIBLE PULSE CURRENT

F—1 AR/ VVAEGE

*k Permissible pulse current is within the permissible value of below table.
Reduce the current according to Fig. 2.

e 2L F AT D VAT FROVAREL T CIMHEA A,
T UV ORBEHIREICE ST, K= 212060, BEIEZERL I T,

*k Permissible pulse current is determined as the product of the capacitance value C (uF)
and voltage change dV/dt per ps.
* TROAHHERE (u F) EFEAV// dUEZENT SO BRIV AEBREE R E T,
(Example %) ECQUAAF104M
Capacitance % %: 0.1uF, Permissible dV/dt value #F#&dV,/dtfE: 62
Permissible pulse current 7%/ /L A& 0.1(uF)x62 = 6.2 Ao-p

*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.
kR UL AENICE ST, a7 CHRED ER-TA5EIRE EFMEAX —3DELL T T

BHAHZEEF TR T EV,
dV/dtfE dV/dtfE
RSy J—rtwF | (V/us) [EAEER Sy J—ktwF | (V/us)
(AFREER & 1 F) (mm) 1 J5lA] (AN BEBRE: 1 F) (mm) 1 J3la]
LR LU
822 0. 0082 394 0. 39
103 0. 010 474 0. 47
123 0.012 564 0. 56
22.5 33
153 0. 015 684 0. 68
183 0. 018 824 0. 82
12. 5 118
223 0. 022 105 1.0
273 0. 027 125 1.2
333 0. 033 155 1.5
27.5 29
393 0. 039 185 1.8
473 0. 047 225 2.2
563 0. 056 275 2.7
683 0. 068 15. 0 62 335 3.3 27.5 19
823 0. 082 475 4.7
104 0. 10 335 3.3
124 0.12 475 4.7
37.5 13
154 0. 15 685 6.8
184 0. 18 15. 0 62 106 10
224 0. 22
274 0. 27
334 0. 33

NI V=R 7 AR a—ar TR & Tl L5
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Product
Specifications

RUBARTE

SAFETY STANDARD APPROVED METALLIZED
POLYPROPYLENE CAPACITOR
WENRIEAZ T A ZRR) T o’ L a5 o4
TYPE ECQUA

Jﬁ REFERENCE

- 1—5 =
IERE S
R%\%Eioggde RO

20/27 P

Fig.2 VOLTAGE DERATING VS. TEMPERATURE

[l — 2 BT T R AT P S AT o et

* When used beyond 85°C at temperature of capacitor surface, reduce the permissible current rated

(rms:Fig.1 and pulse:Tab.1) as shown below.

kLT Y OBEEIRENSS CH M55 61T, FTRIZHEWR — 1OHFRER, K — 1OFR VLA

BIUEAZERL A TSV,

100

30

20

T0

B0
a0

40

30

current, permissible pulse current (%)

20

Reduction rate of permissible

FEE, e UL AER I T DE )

10

40

AT EREE T
Temperature of a capacitor surface

a0 B0 TO  BO SO

100 110

Fig.3 PERMISSIBLE TEMPERATURE RISE DERATING VS. SURFACE TEMPERATURE OF A CAPACITOR

—3 BERAE ST DIRE B EPAE

** When used beyond 85°C at temperature of capacitor surface, reduce the own temperature rise.
kT Y ORBEIRENSS CHB ALY A41E, TROWRE EFMELL T CIHEH I,

10

ARIE L (C)

i

Permissible own temperature rise

40 50 60 70
Ay T YREERE (°C)

Temperature of a capacitor surface
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Toyama-+Matsue Plant

Device Solutions Business Division Panasonic Corporation




orod SAFETY STANDARD APPROVED METALLIZED Jﬁ REFERENCE
Speniiantions POLYPROPYLENE CAPACITOR i = a—
GURTN I BNBUEASTAARAR) T ae' L a7 o4 HEZE RO
TYPE ECQUA e

13ACautions about safety in use Zff FIZFEL COEE FHIHE

(1)Permissible conditions i & HIZ- oW 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.
ROD~@HEDETOSRMA G- HFH T TEW, FAHHZ B THEM 5L, Hib-HEG- RECIERBHVET, &
WA AT SR CIIE R LW T FE,
(DPermissible voltage 7 HEIE

+Use the peak value (Vo-p) of the voltage which applied to both terminal of the capacitor within the rated voltage.
AT Y O FICFIINSN A BEEOY —ZEIZ(Vo p)iL, 7SV ABEE SO ERBEEL FCIHA T3V,

@Permissible current FFAE

-Please ask to us in case capacitors are used at different wave other than sine wave of commercial frequency. When
the film capacitor is used at the different wave from the sine wave of commercial frequency, high frequency ripple,
the capacitor may generate heat by itself from the flowing current. If the self heat generation is large, smoke or fire
may occur due to withstand voltage deterioration.

- The high frequency leakage measures against the power supply might not be given in the equipment that uses the
high frequency such as IH and Inverter equipment according to the country or the region, and the high frequency
noise might conduct from the power supply. In that case, a large current of the high frequency flows to this capacitor,
there is the danger of causing smoking or ignition. When using, therefore, make sure current is within permissible
value shown in Fig.1 after investigating the system requirements enough.

+Pulse current set to the value or less which gets from the dV/dt value in Table 1 permissible pulse current and
please ask us if the total over the 10,000 cycles.
If category temperature over the 85°C, pulse current must reduce according to Fig2.

CREEY Y7 VE, PR RO EiR L R oA M 5 L FEEERIC L a7 o B CARE LIS Ko T E
AR EAEZ AR R LRV FIE - 58 KT B35 B BHVET OT, PO IELE &R 503 Mb 556 121
BEWEHDELTEI,

< ERPHUITIT Lo T, TH BERRRoA 2N —Z2 5 D & JE R 2 ] 3 DR 1 238 W TR~ 0 i JERI IRt SRS i S Ty vigin
ZERHY, EE S ARXNEEPDEELUWKDIGERHVET, 205G, Kar T o HICEEE O KBRS TR, FEHE-
FEKNZDIRMBERMN BV ET O THEARRE L H koo %, K—1 OREERIFFAERNTIEABEVET,

OV AERNE, R1DOAV,AUEDSRDIZERAE (Ag— ) LT TR FEW, 72k, 7L ABEHEO K FIINEH A
10000 [E1%# 2 235 A 1T BHIOEDE TS,

il FRIRLEE DY 85°CHMZ D5 A1, [K—2 OEHIZHEV, T T3V,

@ Operating temperature range f# IR #i

-Please notice that the category temperature range is the surface temperature of the capacitor, not the ambient
temperature of the capacitor.

-Please control the self heating temperature rise within 10°C or less in 85°C or less of category temperature.

If category temperature over the 85°C to 110°C or less, temperature rise within 5°C or less.

-Please make sure the sum of the ambient temperature + capacitor’s self heating temperature rise value (Within
specified value), and the capacitor surface temperature is within the category temperature range shown in clause 3.
-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.

M FRE I T T OBEEIRE THY, FHENDa T U OFBIEE CiXHIEHADO TITER TE,

R (2 7V BE TR L) 23 85°CLL FOG-A 1L, iR, MEIRIEICHIT A CRE LR 7 o HEERITRIE) 2, 10°CLL
NERDEAFCTTHEA FIV, EE R (a7 o HBEEIRE)D 85CA A 110°CLL FORMPEDEA I, Eik, M
REBIZRIT 2 H CIRE LA (a7 VBEEIRED DS, 5 CLL T ERDGEMITTTHEA TRV,

JEBHIREE +a T o B EFE, AIbar T o ORERIRED 3 THO AT IVIREFIFALIN /2B R TTER TEW,

<2 T L OIS T O WS R A2 DI E D3 D L, TR B Ko Car 7 U3 R IOmES I, R
JEFRHAEBA DG ENHY, FFIE, FADRRERDGENHVET, LT EPRM =T o PBEEIRIEZREL, EF
fERIREFF LN THAZ LA TR T I,

@Maximum AC voltage i KFIN AC T
*Maximum AC voltage including line voltage fluctuation is 310V AC.

310VAC is not nominal continuous applied voltage, but only indicates maximum value including fluctuation in the

voltage of the power supply. Basic nominal voltage is considered as 240V AC.

This maximum AC voltage is specified in only ECQUA type, not specified in other types.

- IR E B S REIINEE (T AC310V T, TR KRN :310VAC 1 &1F, AFFEIRELE 240V (23

EIREEEIN OS5 EORKEL R THOT, Ef HARIET 5D TIEHVEE A,

ZOTEK AC HUNEE X, ECQUA DA ITEASNAH DT, st fEfhfmF CldmAshET A,

NIV =97 RABAE 7/ AR a—ar TR &AL L0
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orod SAFETY STANDARD APPROVED METALLIZED Jﬁ REFERENCE
Speniiantions POLYPROPYLENE CAPACITOR i = a—
GURTN I BNBUEASTAARAR) T ae' L a7 o4 HEZE RO
TYPE ECQUA e

(2)In the case of the voltage dropper usage, use components after investigating and checking enough about the specified
limits listed in  “13. Cautions about safety in use (1) Permissible conditions”. If usage conditions exceed the limit, an
abnormal voltage such as the surge voltage etc. may be applied and, as a result, the capacitance decrease may be
caused due to an operation of the safety mechanism in the capacitor.

In the worst case, the capacitor does not work as voltage dropper. So, please notice an abnormal voltage. At that time,
high voltage may be applied to the load side. Therefore, please provide protective means for safety.
BERay =R TOTHEADEE, T3.IHAICEEL CoEEFERWOMEMFEEICOWTIONEL T i a it o L2
JZaW, Z2O5MEB IS, b —VEREEO R BTN T o HICHIINESN, 227 N O RS DN E T 5%,
KERDELIEEZTHEHVET,
EDOGE, BEFmy A= THRELRRVET O T, REEEIITEEELBEOLET, T2, ZORARMIZIT&EWEE
DD BRNDBHVET, B4 EOBF#EFEEZHEL T30,
(3)Sudden charging or discharging may cause deterioration of capacitor such as shorting and opening by the charging or
discharging current. When charging or discharging, pass through a resistance of 2kQ or more.
B FILEIL, REBREIIMEEBRICEIV a— NI —T V%, a7 U ORMELIZORBDET O TITHRNT
TV, FELET 2k Q UL EOEFIZEE TT- TLTEENY,
(4)Don’t give a shock or damage to the capacitor. And the lead wire should no be given force over the value specified in 9.5
Termination strength test ( re-processing of lead wire, etc.)
AR R A 52720, BELTZOLRNTES N, o)=L 9. FptE &5 5. iR BR OB LR ES Il
LU EDRFEEDNF RN TS, (V— RO FEIN L)

(5)Under stress during transport might cause deformation of lead wire, when bag packing (standard packaging) is applied.
AREE D (EMELAE) T, B IS DO AR A0 DL, U—REUZI A 8T A T2 FREERHV ET,

(6)Storage and use keeping of the product {4 « i R BEIZ-oW\T

(D Storage product
B OLREIZDONT
-Please keep the capacitor within 3years after shipment as a rule, in temperature of 35°C or less and humidity of
85%RH or less.
If capacitor was kept for long period, soldering property is fall by oxidation of lead wire surface.
Therefore we recommend the keeping period within 6month.
RS OPRE 1L, IR 35°CHLEE 85%RH LL FOSAFT, JRAIEL T3 HELUNEL T FEW, HLEMIRELZ T 2L, V—RiEE
DEACIZ LS TIATANT MR T 5728, RE I EHIFG » A REEL TS,
(@ Keeping or using in high humidity.
BEORWVERE CRE S5 E
-Please ask to us 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.
RFEDE VR CREIBIRE 90, BEHEEBICAMEZEL TR FBRIBL, MERIEHIO T B (KA R AS
VR DREEIC DM RS LA ER ERVET O T, ME DSBS CRE - EHINA S-S IEBMOWEDE TEN,
(@ Cautions on gas atmosphere
HAFHK L1352 R
*When using in an oxidizing gas such as hydrogen chloride, hydrogen sulfide and sulfurous acid, the evaporated film
or metalized contact may be oxidized and may result in smoke or fire.
ALK FE, Bk SE, BEARERA A72 ETRALMEA A TORAE i I EMR(FAE PO AZ ) 2 AR DBRAGIZ DAY, FELE -
HREFRTDHIENHVET O T, BT TIEIV Y,
@ When using by resin coating
BEa—FATo TSNS 6
‘Please ask to us when use the resin coating or resin embedding for the purpose of improvement of humidity
resistance or gas resistance, or fixing of parts.
- The solvent which contained in the resin permeate into the capacitor, and it may deteriorate the characteristic.
*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. Therefore, please try to technical check before using.
TRRME, T APED R ER, SO EEE B G — MR IIBIRE R L THEH S G G TRV GhE TV,
BRI E ENDEHNT T U ITRBL, FMEAILE R T ZENHVET,
BIRE LS BER O SOSBEE LR BV Lo Tas 7 MO E 5.2 586 BV ET,
R OFEFAIC Lo T L DORZIRIHEIZLY, V—RERIXA AT ITAN AR MDD, V=R CIIA T 7T
ICEDFREMERHYET DT, FHRTOHEMRETE BB LET,
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(7)Cautions for soldering (FA 72T
- Soldering conditions refer to the below figure.
- This capacitor is metallized PP capacitor, so it is necessary for caution of thermal stress. Please set the soldering
conditions what is metallic spray is within 125°C.
-Please ask to us when exceeding the recommended soldering conditions. Soldering time should be the total time of
1st bath and 2" bath in 2 bath soldering equipment.
-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.

+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.)

+Avoid reflow soldering. (When use in reflow soldering, breakage of coating resin or deterioration in capacitor
characteristic may be caused.)

- If re-working or dipping twice in necessary, it should be done after the capacitor returned to the normal
temperature.(for 30minutes in room temperature) Please ask to us when three times dipping is necessary.

-Please ask to us about the using of many layer boards.

ATATEART R 20 HOIFATE T HELE RIS TIT o T RSN,

ARENIAZTAARPPAL T T BTV REICHT5 EERNETT, 207 RO AX Y AR B
125 CEA IR D INTATEAT RO ER BV LET,

AFATEAHTIEL FRROHESHIA AT R TIT o CTLIEIW, HERIATZATT SR A N5 61, BRIWE 8
TEZE, 2 DT AT IR DOIT AT RN, 1AL 2 B O&FHELTIEE,

RF, ZOHESIIATEATT SR HBHIT = T U OREIES LA BRI Th-> T, BB LIIT AT A AT REZ i A 2
RO TEDHYEE Ay RELIZIZATEANT IS TEDFAFIT DN TIIE 2 IZHERBD |, BRELTZSY,

B AP 2183 T LRk T TS, HAE A LR ISR T 2 T Y MR AL TRA AT 21T~ T2
SV, OMERBIIE DI 7 ORISR AT D5 BBV ET)

V7= IATEMFIELRNT TSV, GMHEBIEDRIRCa 7 ORISR E T DHE R HVET)

SIATRTHROFELR 2 BTy 7 E2TO5EIE, 2v T U ARIEPFIRIZE ST Z I T I L TSV (B SR E T
30 SRR, 7238, 3 BILL EDIXATEFTEATOLERHLH AT BHVEDE T3,

‘ZIEERCTHEAOLAL, BlEBHOWEE TS,

Recommended soldering conditions
W FATEATIT HERE SR

400
380 Soldering with iron
AT TOHAE
g 360 e
& A e Dip soldering
- 1] (See conditions)
O[{ 3 a0l - AT AT DYh
C ©
N (D
8 260
<
6‘& 240
L Conditions &1
220 P.W.Board:Through holes sides
t=0. 8mm or more

TV AR T AL — R — L
0 1 2 3 4 5 6 7 8 e
Soldering time (sec) Pre-heating :120°C, 1minute or less
ZVe—bk :120°C, 1minPAF
RFfE
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24/27 P

(8) We recommend the ethanol or isopropyl alcohol for capacitor washing.
(Please confirm the following table about solvents other than the above. Please ask to us about the other solvents)
Bei D BIDT-0, WEIEE T 28 61%, =8/ — VR OAY 7TV T va— 2GS,
(BRSO HNCHEEL T, TRt —EREIMR TSV, TSN OBEFNZHEEL TUIBMNEELIZEN,)
Washing in short duration is recommended in case detergent percolate capacitor affects its performances.
PR N R WA T o DY DR E L TS HI O EEI T 5B DV ET OT, TEL/ETER M THEdL
TFEW,

(List of applicability of detergents P&ift#illlZ5% 4 AP il &5 — & 3%)

Washing condition

Vit

Decision
i
%, Note)1

Alcohol
Tova—)L%k

Ethanol

Ultrasonic washing or immersion washing for 5 min
X )=

5 2 IDBE L, HOVNTRIEE

O

Isopropyl alcohol(IPA)

Ultrasonic washing or immersion washing for 5 min
A7 a7 )va—,(IPA)

5 D HIDBE L, HOVITRIETE

i

Silicon
VY=V

FRW-17 Ultrasonic washing for 5 min, 60°C
—FRW-1N  Ultrasonic washing for 5 min, 60°C
—FRW-100 Steam drying for 1min, 100°C
FRW-17 60°C. 5 4[] M8 T e e
—TFRW-IN 60°C. 5 /DM H R e
—FRW-100 100°C. 1 5y #&& 14

Solvent

Halogen
Pa\=0/a A

HCFC141b—MS
Ultrasonic washing or immersion washing for 5 min
HCFC141b—MS

5 3 IDBE L, HOVITIRIEE

Petroleum
Hydrocarbon
FMR RAL AR TR

P3 Cold Cleaner 225S

Ultrasonic washing for 5 min, 60°C—IPA ultrasonic rinsing for
5min at ordinary temperature —hot air drying for 5min, 40°C
P3 a— LR/ —7F—2258

60°C. 5 3D E RGeS — IR b DIPAB TR T &
—40°C. 5 sy BURFL IR

Toluene
Ultrasonic washing or immersion washing for 5 min
MLz

5 IO E I, HOVITRIEYLS

Terpene
FLA TR

Terpene Cleaner EC-7

Spray washing for 5min at ordinary temperature
—purified water spraying for 5min, 50°C

—hot air drying for 5min, 80°C

TN 7Y —F—EC-7

iR, 5 AT L —E—50C. 5 DAAT L —FFE—
80°C. 5 sy EAJA LI

NIV = TR T AR N a— Vo B el L
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Spentantions _ POLYPROPYLENE CAPACITOR x -5 %
R (ﬂi%ﬁ%%ﬁ77;’ ?P]\E/*EUC 7('_) ELJJ il//:z YT RS RO
25/ 27 P.
Purified water Ultrasonic washing for 5 min, 60°C—
ik wind-free drying for 5min, 85°C O
60°C. 5 Sy [ DI FE I P —85°C. 5 2 MWz i
Clean Through 750H
Ultrasonic washing for 5 min, 60°C—
purified water ultrasonic washing for 5min, 60°C
—hot air drying for 5min, 85°C o
JV)—> A)L—T50H
60°C. 5 2 DOMBFH I Pei—60°C. 5 i KBE I T&
—85°C. 5 4y BRI
K Clean Through LC-841
R Ultrasonic washing for 5 min, 60°C—
purified water ultrasonic washing for 5min, 60°C
—hot air drying for 5min, 85°C O
JV)— 1 A—1.C-841
o) 60°C. 5 43D E W VEHF—60C. b ofliAKE T T I &
§ Surface active —85°C. 5 SRR
ﬁ%%;?;ﬁu Pain alpha ST-100S
Ultrasonic washing for 5 min, 60°C—
purified water ultrasonic washing for 5min, 60°C
—hot air drying for 5min, 85°C O
XA T IVT7ST-100S
60°C. 5 sy OB E K BEEH—60°C. 5 oMK ER T F
—85°C. 5 73 BRI
Aqua Cleaner 210SET
Shower washing for 1min 60°C—
Purified water ultrasonic washing for 5min, 60°C
—hot air drying for 5min, 85°C o
777 7Y —7F—210SET
60°C. 1 DT+ T —¥EiF—60°C. 5 /i AKBEE T T &
—85°C. 5 4y BRI
7E, Note)1 O:Washing enabled  #:i5A] x:Washing disabled &4+~ 7]

Toyama-+Matsue Plant
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(9) When many capacitors are parallel-connected for a withstand voltage test, following method is recommended.
DC withstand voltage: A resistor of a resistance value of (20~1000)Q/V or more is series-connected to each capacitor.
AC withstand voltage: A barrister is parallel-connected to each capacitor for a prevention of excessive voltage.
MBI BT, 2R DaL T o2 FHHE T 256121, IROBEVTToTTEEN,
DC i : =27 o912 20Q /V~1000Q / VEL EOIBB A ESIFEFL TEEW,
AC it NS ATz T U TN YRZE e L, HLELL EOBEDSHIME RN I TTEENY,

(10) Hum(Buzz) 5720F 22T
+Hum produced by capacitors due to mechanical vibration of the film are caused by the coulomb force which exists
between electrodes of opposite polarity.
+A louder hum is produced when applied voltage waveform has distortion, and higher frequency component, etc.
Although hum does not spoil characteristics of capacitors.
AT U NGEAET DIV EL, BEHEIIER T 57 —ar NCko TEER THL 7 /L LHAREIZ L, 5720
BHLRVET,
FRCEIREEDOOT 2, @l aiﬂé&’ﬁfﬁﬁk“f iﬁb\lﬂ\“ﬂ/@%&fwi% a7 Y OEKFHE RITRED
DEEAD, H7R0EBIBEER DR ﬂiﬁﬁéhéfﬂ/\ » ZHERBLSTZE W,

(11) Design life  #&#t-FH
-This products is designed as its life time is about 100,000h under the conditions that operating temperature is 85°C
([Including temperature-rise on unit surface]) and operating voltage is 240VAC(60Hz).
And this products is designed as its life time is about 5,000h under the conditions that operating temperature is 85°C
([Including temperature-rise on unit surface]) and operating voltage is 310VAC(60Hz).
Please be careful that the life time changes with continuous operating voltage.
However, “about than 100,000h” “about 5,000h” is the estimated life designed time based on our endurance test
result, and is not guarantee time.
cARI T, FEHRREE (BERICHITD B CIRE ERAZ25T) 2385 CICH T, 240VAC (60Hz) T 10 I IRFHFREE D FHdn
PEROIDINTERETSILTOET,
17‘_, i RS (BE 281D H QIR ER2ET) 2385CIZRWTC, 310VAC (60Hz) CT5 TREFREE DFm I EHDL
\—PX ﬁéﬂ“(b \iﬁ—
ﬁmEﬂjJn BIEICE > TRETFEMB RV ET O TITEEIZI N,
723110 SHERIARRE | 15 T-HFHEIFRIE | LT8R RRERGE RIS S<HEE M THY, IRAEFRF TIXH ER A,
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(12) Method of measuring self heating temperature rise  V—R#t# A7 0 A 2R EFORE Sk

Self heating temperature of capacitor shall be measured by keeping away from heat influence of surrounding
components after attaching thermocouple to the capacitor as shown below.
TROISIZTZ T U HTENE G 2 & HI72 8 TROMN T, MmO B REZ 20 dSIc L Car F U R EEZIEL £,
(They shall be measured in normal temperature.)

BE T, FEICCE/BLET, )
Measurement shall be done by soldering capacitor on the opposite side of the printed circuit board etc.
If capacitor is influenced by heat of surrounding components.
Besides, they shall be measured in calm condition by putting capacitor into box in case of being influenced by
convection or wind.
fEB L DBGE A S T D6, TV MRA~FBANT T 278 L TTERLIZE VY,

X, SRR LD EERET D78, AL T RNy 7 AT ANDFEOLE A L CHERREE TRIE L TIEIVY,

Small-size capacitor (0.0082uF~1.0uF)

NEaT 90,0082 u F~1.0 u F)
They shall be measured at the center of body. (Use thermocouple with ¢0.1, T type.)
R RT A HPIGH CHIE, BAEXT ¢ 0. ITHEZHERL TIZIWY)

Big-size capacitor (>1.0uF )

KBz 5 9(>1.0uF )
They shall be measured at both side of body. (Use thermocouple with ¢0.1, T type.)
V=R 2 e flE, (BVEX ¢ 0. ITHRAMHEHLTEEW)

~

° [o0o]

@ _

Temperature measuring instrument

Measure in wind—free state
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