Product SAFETY STANDARD APPROVED METALLIZED Cist.
Specifications POLYPROPY‘LENE CAPAC|TOR o 1—12 =
danf AR E MBSMHIS AZ T A XR R T L ay 7 o4 HERT  RQ
TYPE ECQUA evision Code o6 .

1. Scope il 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.
ZOHEREE T UL60384-14, CAN/CSA-E60384-14, IEC60384-14 & TF EN60384-14 il & LI=AX T A ARRY T e
ar T UHZEMA T %,

2. Product Name /L4
Safety standard approved metallized polypropylene film capacitor, Type ECQUA
WIMRIAZTAXRRY) T 'L 7 v a5 4 ECQUA T

3. Product Range /&%

Category tem. range —40°C~+110°C

J3 7= Y I i [Including temperature-rise on unit surface]
(BEmICBIT2H CIRE EHA2ETe)

[Measuring inherent temperature rise refer to page 27.]
(B O R OWET 27 HOWEFIETIT>TREN,)

Rated voltage AC 275V

RER Use the sine wave of commercial frequency (50Hz or 60Hz).
P FE IR R I 5 (50H 2 E7213 60HZ) D IERLIE T2l <72 S0,

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

NP B 4.7uF [E—6]

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

FRER BT [( )Capacitance tolerance code]

(ONIFFRFA L)

4. Maximum AC voltage #x KFIIN 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.
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”.
BIUEBIL /I L e Kk AC HINEIEIE 310VAC T,
B R AC FIDINEEE :310VAC &3, APFEJREE 240VAC (23T 2 BIRE LB 030> T8 O g KMEZ 7~ 97 0O Tl
IMERERAET 2D TIEHVERE A,
M3. 2 B L CoiEm FEm O A #IHIC OV T2 T HERB S,
ZOTER AC HUMEE 113, ECQUA OZATHEHSNDH DT, Ml 5 Clds s st A,
REE AT TE RSB COEBESFHEA DG H ) 2 ZHE<TES0,

5. Appearance 4@l
(1) Marking shall be legible.
FRITHIRCHDLZ L,
(2) Plating of lead wire shaII be perfect without rust etc.
V—R#RDAYFILTEART, HEDORNILE,
(3) Coating case and fiII|ng resin shall be without any crack, rent, pinhole etc., that matters practical used.
INEE T — AR OFRIERINRIZF R, 4L, ©oh— 037, EEH EREOZRNZE,

NIV =l A B AN =B TARA A a—a FEE TV LK/ VAV R A=y
Film Capacitor Business Unit Device Solutions Business Division Panasonic Industry Co., Ltd.
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X p =
Product SAFETY STANDARD APPROVED METALLIZED Clsf. o9
Specifications ‘ POLYPROPY‘LENE CAPAC|TOR Nﬂz_ 1—12 =
L AR HBINREAZ T A XRR) 7 reL a5 o4 SR =0
TYPE ECQUA evision Code 526 -

6. Construction and Dimensions ##i& L, #ME M 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.
FBEARLLTAZTAAXNR) T L 7 L LR ORI 7B L 7 4 D R LT O %, MRS s 2 T Lz
HHRVERIE 7 T AF v 7 r — AV TR, 2 ROV —RfEH L TND,

[Construction]

15
(HEED Non combustible plastic case (Flame class:UL94V-0)
m HERVERIR 7 — A () (HEBRIES V=1 : UL94V-0)

Non combustible resin
WERRIMER R (AR A8 R)

Element (Metallized polypropylene film, polypropylene film)
T (RAFTAARRR) T v L7V A, RITBaEL T VL)

— —— Lead wire
U—R#

[ Dimensions]

GNE K OHERD)
As specified in the individual drawing.
& 2 DTN &%

7. Condition of Standard Test 2 BRI HE
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.
ABRIT, TREE(15~35)C, EE(45~T5)% DHETIT,
BL, HEICRERPEC- L&, IBEQOT2)TC, 65 15)% T,

8. Marking #R
Marking is shown by Stamping or Laser punch mark, and Engraved mark.
T, BEAVEL, b—Y—~—2, ZINREOHIETHIT 2.
Marking items specified in the Product drawing.
FORNAITRR I LD,

NIV =l A B AN =B TARA A a—a FEE TV LK/ VAV R A=y
Film Capacitor Business Unit Device Solutions Business Division Panasonic Industry Co., Ltd.




Product
Specifications

i AR

SAFETY STANDARD APPROVED METALLIZED

Isf.

POLYPROPYLENE CAPACITOR o 1—12 2
BEARUE A TAXRRY T ue L ay 7o WEFL RO
TYPE ECQUA Revision Code 3/ 26 >

9.CHARACTER ###

No Item
&5 H H

Performance
ks fe

Testing method
B RS

1 Voltage proof

Nothing abnormal shall be

JISC5101-14 4.2.1 (IEC60384-14 4.2.1)

15000MQ or more
15000MQ LIk

at DC100V
C >0.33pF:
5000MQuF or more
5000MQuF LL E

at DC100V
C=0.47uF:
2000MQ or more
2000MQ LIk

at DC500V
[between terminals

and enclosure

s 1-AhEE ]
30000MQ or more
30000MQ VL E

at DC100V
500MQ or more
500MQ Lk

at DC500V

[DEEE found. [between terminals -0 7L f]:
LAY AN The capacitor shall be applied the voltage specified
below for 1 minute.
1. AC 633V(50Hz or 60Hz)
2. DC 1183V
FRLOEEE 1 3 RIENINT 5,
1. AC 633V(50Hz X% 60Hz)
2. DC 1183V
[between terminals and enclosur B4 4[]
The capacitor shall be applied the voltage of AC
2050V for 1 minute.
AC 2050V % 1 23 [EIIN9 2,
The capacitor shall be applied the voltage through a
resistor of 2kQ or more when charge and
discharge.
BL, FHEORNIE 2kQ UL EOPiai@Ed 2L,
2 Insulation [between terminals JISC 5101-144.25 (IEC60384—14 4.2.5)
resistance Uit AH AR ]: Measure the insulation resistance after applying the
AT C=0.33pF: voltage of

DC(100+15)V or DC(500+50)V for (60+5)second, at
20°C.

JEBHVELEE 20°CI2C DC(100 £ 15)V X% DC(500£50)V %
(60 £5)FPREIENINGR, HIE T 5,

3 Capacitance
A I

Within a range of specified value.

BUEEREPEANICHHZ L

JIS C 5101-14 4.2.2 (IEC60384-14 4.2.2)
Measurement shall be made at a frequency of
(1£0.2)kHz

at (20t 2)°C.

JEIFHIREE (20 2= 2)°CLZ CHRIE JE 3 2(1 £0.2)kHz TRIES
Z

<]

NIV =l A B AN =B TARA A a—a FEE TV LK/ VAV R A=y
Film Capacitor Business Unit Device Solutions Business Division Panasonic Industry Co., Ltd.




Product
Specifications

i AR

SAFETY STANDARD APPROVED METALLIZED

POLYPROPYLENE CAPACITOR o 2
BEARUE A TAXRRY T ue L ay 7o WEFL RO
TYPE ECQUA Revision Code 4/ 26 >

REEERENCE

T
Isf.

1—12

9.CHARACTER ###

No ltem Performance Testing method
acs H H Jk8 He A B H Ok
4 Tangent of C=1.0uF JIS C5101-14.8 (IEC60384-14.8)
loss angle 0.1% or less Measurement shall be made at a frequency of
R 0.1% LIF  at 1kHz (1£0.1)kHz at (20+2)°C.
C>1.0uF
0.2% or less JE RS (20 £ 2)°CLo CHIE B 4 (1 0. DkHz CHIE T
0.2% LA at1kHz Do

5 Robustness
of
terminations

It~

[Tensile strength 53]
No breaking or loosening of the
terminal shall be found.

V=R 7=0, $55%8 4070
g2k

- Tensile
Lead wire diameter
LR (mm) force ()
S 5lE7
above0.5 to 0.8 or less 10
0.5 %1 0.8 LI

JISC 5101-14 4.3 (IEC60384-14 4.3)
The load specified below shall be applied to the terminal
in its draw-out direction gradually up to the specified
value and held thus for (10+1) seconds.

ARIRZEEL, W05 GBS 1% TR el
FCTHRAIINZ, TOFFA0E DRPFEIEREFT5,

[Bending strength HiiF5#iX]
No breaking or loosening of the
terminal shall be found.

U—R#MREINTZY, $DHEELTZY
LignzZe

Lead wire diameter B‘faonr((’;i:g
ZFRHREE (mm) s N
above0.5 to 0.8 or less 5
0.5 %#% 0.8 LI T

JISC5101-14 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—R#g 7O ER OB HE N T E IR b 50307 o) %
BREEL, M ORMICETZORBLVEBY i, Ak% 90
FERRT721%, TEOMLEICR T,

ZOBERR 2~3 B TITVL A 1 [ElEL, RIS
WCIRICEST 90 S, FOUTicRE T,

iz 2 Bk, ABREIEIE 2 B35,

NIV =l A B AN =B TARA A a—a FEE TV LK/ VAV R A=y
Film Capacitor Business Unit Device Solutions Business Division Panasonic Industry Co., Ltd.




REEERENCE
LI Y S R
Product SAFETY STANDARD APPROVED METALLIZED CIsf. Y
Specifications POLYPROPYLENE CAPACITOR Nﬂz 1—12 2
A WA AZ FA KRR T ae’L a7 o4 YIER S RO
TYPE ECQUA Revision Code
5/ 26 P.
9.CHARACTER
No ltem Performance Testing method
e H OH 8 e B SRS
6 | Vibration The connection shall not get JIS C5101-14 4.7 (IEC60384-14 4.7)
MHRME short-circuit or open. The following vibration shall be applied to the capacitor.
Range of vibration frequency 10 to 55 Hz total
TR EIE T A2 D720 | amplitude 1.5mm, rate of frequency vibration to be
Ztk 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.
PUFoiEERER T 7 oA EShab 0875,
JE B 25(10~55)Hz CHir 5 [IEfH] 1 47, 2HR0E 1. 5umeL, AL
WCEAREED 3 H AT 2 KF#-DOF 6 RFHATY, B
THIT 30 43T T O A D,
7 | Solderability The solder shall be sticked to JISC 5101-14 4.5 (IEC60384-14 4.5)
WTATZAHF | 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—RHRO M JE J710 95%LL LiZ seconds, with using a heat shielding plate.

FATEB N TN Solder: Sn-3Ag-0.5 Cu
BOERZ T, B REER) 25%, 1A TSIREE(240+
5)°C HUCARAR T 5(1.5+0.5/-0)mm DEZAFET(3.5+
0.5)FbHiR
IXA72:Sn-3 Ag—0.5 Cu

8 | Resistance to | Appearance 4181 : JISC5101-14 4.4 (IEC60384-14 4.4)

soldering heat
(1]

VAT B
(1)

No remarkable change
REORNZE
Withstand voltage il & /L :
Nothing abnormal shall be
found, when applied a
voltage specified in item 9.1
for 1 minute.
9. LIZHUES DEELAFIMLIZEE
FHE DN L
Insulation resistance
Mzt
Insulation resistance shall
be specified in item 9.2.
9. 2 ICHIET DA
e dszs
Change rate of capacitance
REEH
Within £3% of the value
before the test.
FAERFTOMD 3% AN

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
(1£0.5) hours.

BEHR A TNT, B B EERI(25+2)%,
TEATEIRE(390 2 10)CHUIAREIR T, (1.5+0.5/-0)mm
G.0=LOFEIRT,

B, FIRFITA10.5) REfIAE L%,
HIES 5,

RFY =l AE AN —RAE M T AR a—tar R TV LX SV RE VR ALy h
Film Capacitor Business Unit Device Solutions Business Division Panasonic Industry Co., Ltd.
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Product SAFETY STANDARD APPROVED METALLIZED CIsf. Y
Specifications POLYPROPYLENE CAPACITOR Nﬂz 1—12 2
A WINBEAZ T A XK T aeL a7 o4 SEaL s RO
TYPE ECQUA evision Code
6/ 26 P.
9.CHARACTER '
No Item Performance Testing method
e W H &S HE A B S B
9 | Resistanceto | Appearance /Mgl : JISC 5101-144.4 (IEC60384-14 4.4)
soldering heat No remarkable change The lead wire shall be immersed in methanol solution of resin
() BEpins L (25%+2%) and its depth of dipping shall be up to
IFATETIHEME | Withstand voltage Tt eE/E : (1.5~2.0)mm from the root of the terminal in the solder bath at
(1) Nothing abnormal shall be a temperature of (260+5)°C for (10.0+1.0) seconds by using
found, when applied a a heat shie.:lding phlate‘ of (1..6ﬂ:0.5)mm thiqkness.
voltage specified in item 9.1 After the immersion is finished, the capagltor shall be let
for 1 minute. alone at ordinary temperature and humidity for 1 to 2 hours.
oS RlRE FS(L6-20 SO BB AL, 3572 R (552) %,
Insulation resistance FATZREE (260°C£5) CHIZ, AARIRITH(1.5~2.0)mmE
- SN, L e s ;
HOAFHRHT - (10.01.0) FP RN 97, IRIEHE T 14, BEHEDWRIE, WA T 1~
Insulation resistance shall 2 IRFR i
be specified in item 9.2.
9. 2 ITHES DlEE
oy s
Change rate of capacitance
A .
Within +3% of the value
before the test.
AERETOMD +3% LN
10 | Solvent Appearance JMEL : JISC5101-14 4.20 (IEC60384-14 4.20)
resistance No remarkable change. The capacitor shall be completely immersed into the reagent
of the marking NN DN L of Isopropyl alcohol for (30+5) seconds at a temperature of
MRS AE Marking 7 : 20°C to 25C.
To be legible
WER T DL 20°C~25COAY 7 ae /LT a— (30 £ RV R IR 9
Do
11 | Cold Change rate of capacitance JISC5101-144.11.4 (IEC60384-14 4.11.4)
IR AEEE 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.
ABRATOMED(+3,~0% AN BEIRE(-40+£)°CEL, 2+1/-0)RERH%IRIE 5,
12 | Dry heat Insulation resistance JISC5101-14 4.11.2 (IEC60384-14 4.11.2)
i bR The capacitor shall be stored a temperature of (+110+2)°C
[between terminals for 16 hours, and then measurement shall be made.
ui AR AL
C=0.33pF: HIEMREE(+110£2)CLL, 16 R #& (CHIET 2,
1000MQ or more
1000MQ LA I at DC100V
C>0.33pF:
100MQUF or more
100MQuF LI |- at DC100V
[flanked by terminals
and enclosure
v F-AMAEH]]
100MQ or more
100MQ Lk I~ at DC100V
Change rate of capacitance
A
Within (+0/-5)% of the value
before the test.
RERAT DD (+0/-5)% LA

NIV =l A B AN =B TARA A a—a FEE TV LK/ VAV R A=y
Film Capacitor Business Unit Device Solutions Business Division Panasonic Industry Co., Ltd.




REEERENCE
Product SAFETY STANDARD APPROVED METALLIZED Cisf. T
Specifications POLYPROPYLENE CAPACITOR & 1-12
R WNBUEASTAARR) T aeLrar 7 o4 YER e RO
a]=] = TYPE ECQUA Revision Code
7/ 26 P.
9. Character F#t
No Item Performance Testing method
e H OH &5 e B RS

13 | Damp heat,
steady state
(1]
i, i . LA

(1)

Appearance #M# -
No remarkable change.
FELWREORRNZE
Withstand voltage &+
[between terminals
S A AR
Nothing abnormal shall be
found, when applied a voltage
specified below for 1 minute.
TRLEEA 1 o RIFEINL T
DI L,
DC 1183V
Insulation resistance
Mot
[between terminals
v FE A
C=1.0puF
150MQ or more
150MQ Ll E
C>1.0uF
50MQ or more
50MQ Lk
[between terminals
and enclosure
Ui F-AMEERRT]
15000MQ or more
15000MQ Ll | at DC100V
Change rate of capacitance
KEBR:
Within £10% of the value
before the test.
HERATOMED +10% LA,
Dissipation factor %7 [F45:
C=1.0uF
0.11% or less

at DC100V

at DC100V

0.11% LA at1kHz
C>1.0pF

0.22% or less

0.22% LT at 1kHz

JIS C5101-14.22 (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.

IRJE(+60£2°C, 1E 90%~95% D E IR fEVT i rh T,
AC275V%(500+24/-0)5 [ EIINd5,
T, FEYEIRIEIZ(1~2)WF R & L 7= E 45,

NIV =l A B AN =B TARA A a—a FEE TV LK/ VAV R A=y
Film Capacitor Business Unit Device Solutions Business Division Panasonic Industry Co., Ltd.
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Product SAFETY STANDARD APPROVED METALLIZED Clsf.
Specifications POLYPROPY‘LENE CAPACITOR o 1—12 2
A HEINRIE AR TAXR R T 'L ray 74 YE i RO
TYPE ECQUA Revision Code
8/ 26 P.
9. Character /%
No ltem Performance Testing method
5 HOH 2 15 OB 5 A
14 | Damp heat, Insulation resistance  #afxSHT JISC 5101-14.22 (IEC60384-14.22)
steady state [between terminals 1A A.fH] - The capacitor shall be tested at the conditions
(o) C=1.0pF shown in the table below in the test oven under the
e i, e Y L A 150MQ or more conditions of the temperature (+85+2)°C and the
(o) 150MQ LI L atDC100V humidity at 80% to 85%.
C>1.0pF Then, they shall be measured after leaving in
50MQ or more the standard condition for 1 to 2 hours.
50MQ VL I at DC100V
[between terminalsand enclosure JRFE (+85£2) °C, 1/ (80~85) % DfHIE
S FHNEER] THIRAE T, TREFOEELZEIINT D,
15000MQ or more FOH%, FEHER AL | ~ 2B L7 B
15000MQ Ll | at DC100V e
: ET D,
Change rate of capacitance
KEEE: ; -
Within £10% of the value Capacitance Voltage Duration
before the test. FREA & EIEAES FIIRIRER
HERETOMWD +=10% LI, [ uF] [ VAC ] [ R hours]
Dissipation factor % & 1F#%: _
C<1.0uF 01=C=1.0 240 1000+24/-0
0.2% or less Al e 275 500+24/-0
0.2% LT at1kHz
C>1.0uF
0.4% or less
04% LL'F  at1kHz
15 | Rapid change | Appearance #}Mii : JIS C5101-14.16 (IEC60384-1 4.16)

of
temperature
RS

No remarkable change.
HELWEEORNWIE
Insulation resistance #afkHEKHT
[between terminals i1+ A [H] :
C=0.33yF:
3000MQ or more
3000MQ ULk
C >0.33uF:
1000MQuF or more
1000MQuF Ll I~ at DC100V
[between terminals and enclosure
Ui AR
15000MQ or more
15000MQ L) I= at DC100V
Change rate of capacitance
HNEE bR
Within £10% of the value
before the test.
ARERETOMED £10% LA,
Dissipation factor %% [FH%:
C=1.0pF
0.11% or less
0.11% LAT
C>1.0uF
0.22% or less
0.22% LI T

at DC100V

at 1kHz

at 1kHz

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

the capacitor shall be let alone at

ordinary condition for (1 ~ 2) hours and then
measurement shall be made.

TR (-40 £3) COTE IR H (30 3) 45 R ik i £ i 1L P
3 SRILLTREL, RICIRE 110+ COMEIRM I

(30 £33 M HuE % F IR AT 3 R LL T i 55,
“ha 1 A7 EL 5 Y ATNAAT,
DIt et Re (1 ~2) R i L 7= %, JET D,

RFY =l AE AN —RAE M T AR a—tar R TV LX SV RE VR ALy h
Film Capacitor Business Unit Device Solutions Business Division Panasonic Industry Co., Ltd.
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Product SAFETY STANDARD APPROVED METALLIZED Clsf. T
Specifications ‘ POLYPROPY‘LEI:IE ] CAPACITOR NHZ 1—12 2
A WFEIMRIE AR TAXRR) T e’ L a5 4 gkft_éﬂ% RO
TYPE ECQUA evision Code
9/ 26 P.
9. Character #F#':
No Item Performance Testing method
e H H e [iE B RS
16 | Charge and Appearance 7Mi: JIS C5101-14 4.15 (IEC60384-14 4.15)
discharge No remarkable change. Capacitor shall be discharge for 10000 cycles according
eI LRGSO 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)
AR hours.
Within 5% of the value FRPICCA T U HTHE B E AR TR ERD IR
before the test. BB 10000 [EHET,
ARERATOED =5% LA DI AEHEIRREIC (I~ )RR G L7, MIE S5,
Dissipation factor # 4% 7 B J—RE T av_/dt
CO§1 11 .ozucl):r e Capacitance range | I.ead spacing (V. 1s)
0.11% LIF  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% u‘F at 1kHZ 125~225 27.5mm 29
275~475 27.5mm 19
17 | R Appearance #M&i : 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.
FEIE FE KDL,

Withstand voltage it & T
[between terminals it 18 A ]
Nothing abnormal shall be found,
when applied a voltage of
375VAC for 1minute.
375VAC % 1 RN TR D
AN

TRORBRA I T T oY 2115 2) COERMTICEE, 2T oI NEOIR IR >THD
275VAC ZFHUNT 5, =Dk, 30 /3T
=T ARRE I C A o T R BR A T B,

OB T 1%, Rk ReI (1~ )R A E L=, TS RBRETT,

00— (A)

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

137.5VAC T2 HJEL, RECHMEN T2 IFEI 55 LU,

v \&/

©

C  :Capacitor under test flit= 54
F  :Current fuse Hwitta—X
@ :AC power supply ARVt AR
3kVA or more, frequency:50Hz or 60Hz
JA ¥ $5E(50 Xk 60)Hz TE DR RIE 3kVA LI
@ :AC current meter Ry A

RFY =l AE AN —RAE M T AR a—tar R TV LX SV RE VR ALy h
Film Capacitor Business Unit Device Solutions Business Division Panasonic Industry Co., Ltd.
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K
Product SAFETY STANDARD APPROVED METALLIZED Clsf.
Specifications POLYPROPY‘LENE CAPACITOR Nﬂz 1—12 2
A WA AZ FA KRR T ae’L a7 o4 by RO
TYPE ECQUA evision Code
10/ 26 P.
10. [ JAPAN: ELECTRICAL APPLIANCE AND MATERIAL SAFETY LAW ]
H AR dE KU & kAR
No ltem Performance Testing method
i H H 2 e B RS
1 Withstand [between terminals Electrical Appliance and Material Control Law
voltage SR AR R RE
Hbfi ) Nothing abnormal shall The capacitor shall be applied the voltage specified
be found below for
B ok 1 minute.
[between terminals
and enclosure AU A 22 BRI Y - 1+ (3) - F - (NDIT D,
i f-AMEEIH]] TRUOEEE 1 2 EEINT %,
Nothing abnormal shall be
found : o
LS VAN [be%g%ré;;mmals DR T |
[between terminals and enclosure ¥ii1-#+ 2 [H]]:
AC 1500V
2 | Damp heat Withstand voltage &/ T : Electrical Appliance and Material Control Law]
insulation Noting abnormal shall be| XU M 42E
found. when applied a voltage| The capacitor under test shall be put in the testing oven
TRHE A 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 IZHUE 3 5% 1 43 IFIINL | shall be let alone at the ordinary temperature for 16
THEE DI N & hours.
Insulation resistance This operation shall be counted as 1 cycle, it shall be
Mofxdst repeated for 5 cycles.
[between terminals
Ui AR AL U S RE R I - 1+ (3)« F+ (NI LD,

1000MQ or more
1000MQ L) E
at DC500V
(applied only when C=0.47uF)
[between terminals
and enclosure
U AMERD]
250MQ or more
250MQ L E
at DC500V

IREE40£E2)°C, TBE 90%~98% D IEEIETR A |z 8 K
MIACE L, WIZHIEHIZ 16 BT HE 55,
& 1AL ELT S AT,

NIV =l A B AN =B TARA A a—a FEE TV LK/ VAV R A=y
Film Capacitor Business Unit Device Solutions Business Division Panasonic Industry Co., Ltd.




REFERENCE

K
Product SAFETY STANDARD APPROVED METALLIZED Clsf.
Specifications POLYPROPY‘LENE CAPACITOR Nﬁz 1—12 2
A WINHIEAZTAXRRY) T’ a7 o4 %ﬁfﬁide RO
TYPE ECQUA 11/ 26 B
11. European Standard BN A%, UL(7 AU4 USA), CSA(»7F %4 Canada)
No Item Performance Testing method
#Fw | H H 2 [ B RS
1 | Impulse Appearance #Mgl: IEC60384-14 4.13
Voltage No remarkable change. The capacitor shall be subject the implulse of the
EY— FELNRE DR same polarity for maximum 24 times.

Others ZDOffh :
There shall be no permanent breakdown or
flashover.
IR ELAE S OSSR D72k

If no abnormal impulse waveform is shown for 3

times continuusly, the capacitor shall be no

more subject the impulses.

RICHRE TRk 24 [BlOA L7V RAEEURGR)ZH]

m4 2,

L, #RBRH, #EE 3 [0 R ORI RS

NIUZZENLL ED A 7V A ZHINE R,

Impulse voltage 1>/ VLA () :
C=1.0pF U=2.5(kV)
C>1.0uF U=2.5AC(kV)

After impulse the capacitor shall

subjected to Endurance (ltem 2).

Z Dk, T 2 @ Endurance 2179,

be

2 Endurance
FA7RER

Appearance /M -

No remarkable change.

B DipnNZ e
Withstand voltage fil& /T :

Nothing abnormal shall be found,

when applied a voltage specified

below for 1 minute.

TREEEZ 1 AL TRE ORNWE
[between terminals 5 -+ A.H] -
DC 1183V
[between terminals and enclosure
s 14 4] AC 2050V
Change rate of capacitance
KEEE

Within £10% of the value before the test.

ARERRATOMED £10% LA
Insulation resistance #afgkiEHL -
[between terminals Ui+ A ] -

C=0.33yF:

3000MQ or more

3000MQ Ui at DC100V
C >0.33pF:

1000MQuF or more

1000MQuF UL L at DC100V
[between terminals and enclosure
Ui F-ANEER]

3000MQ or more

3000MQ L I= at DC100V
Dissipation factor & 1EH; -

C=1.0uF

Within +0.8% of the value

before the test. at 10kHz

FRBRETOME+0.8%LL T at 10kHz

C>1.0uF

Within +0.5% of the value

before the test. at 1kHz

HBRATOME+0.5%LL T at 1kHz

IEC60384-14 4.14

The capacitor shall be applied the voltage ()
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.

IR 110 =2 COfEIRA FCHEECK) % 1000 K
RIEIIN4%, B, 3B 1 B 1 |, 0.1 FORE
AC 1000V ZFIIN4 2%,
Voltage EE(3X) :
125% of rated voltage (IEC60384-14)
ERTEEIEC60384-14 Hik&) 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.

ARG, SMBUR A R OVR B, SR EREHIE T D,
Z D%, THEEEZITV, MBI ONEEIT,

RFY =l AE AN —RAE M T AR a—tar R TV LX SV RE VR ALy h
Film Capacitor Business Unit Device Solutions Business Division Panasonic Industry Co., Ltd.




REEERENCE
Product SAFETY STANDARD APPROVED METALLIZED Clsf. -
Specifications POLYPROPYLENE CAPACITOR % 1-12 %
R WA BUEAZTAXRRY T rEL a7 o YEiE RO
TYPE ECQUA 12/26 P
11. European Standard BN A%, UL(7 AV USA), CSA(»7F % Canada)
No Item Performance Testing method
kel W H P fiE C S
3 | Damp heat Appearance s : IEC60384-14 4.12
i No remarkable change. The capacitor under test shall be put in the testing

LNV AN
Withstand voltage fi{#/+ :

Nothing abnormal shall be found,

when applied a voltage
specified below for 1 minute.
TRLFEEA 1 RN TR
DN L
[between terminals
v -fHAfE] - DC 1183V
[between terminals
and enclosure
AN ERT] - AC 2050V
Change rate of capacitance
Vol v o
Within £5% of the value
before the test.
BRI O D = 5%LLN
Insulation resistance
HEfRARPL
[between terminals
S FE A
C=0.33uF :
3000MQ or more
3000MQ LI | at DC100V
C >0.33uF :
1000MQuF or more
1000MQuF LIl at DC100V
[between terminals
and enclosure
Ui ANERD]
3000MQ or more
3000MQ LJ F at DC100V
Dissipation factor
HEIEEE
C=1.0uF
Within +0.8% of the value
before the test. at 10kHz
FRERATOME+0.8%LL T at 10kHz
C>1.0uF
Within +0.5% of the value
before the test. at 1kHz
AERETOME+0.5%LL T at 1kHz

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.

IBEE40E2)C, W 90% ~95% D MEIEER iz 21
H & 3%,

FDOBAEAERTBIZ (1~ 2)RE k& 35, 3Bk, 4181
R OR &, i EEENET D, D%, MET
ATV, MO EZTTI,

RFY =l AE AN —RAE M T AR a—tar R TV LX SV RE VR ALy h
Film Capacitor Business Unit Device Solutions Business Division Panasonic Industry Co., Ltd.




SAFETY STANDARD APPROVED METALLIZED

REFERENCE

K
Clsf.

Spenontons POLYPROPYLENE CAPACITOR w 1—12
R NS AZTA XN R T aeL a7 o4 WIE RO
= TYPE ECQUA Revision Code
13/ 26
11. European Standard RN, UL(7 AUS USA), CSA(HF 4% Canada)
No Item Performance Testing method
#Fw 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.
SER R 281 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 : AUBD T 200 mnoD {12 HEERLA- <
by JIS 4046 6.86 RITYTHRER] © R 1BH
DS .
SR OPE T I LD HEIER DR Z N
fmjﬁ%& HTIC LS MIREORAN Table 1 (£ 1)
g - Capacitor volume Time of exposure to flame
AL IS 4046 6.86 (Z :
R 285 22 7 A V(mm?) B H(s)
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
PNERT S the capacitor. more than two complete layers of cheesecloth.

a T DEDYDOF— R Ta AN
PRZINZ &

The capacitor shall be subjected to 20 dischages
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.

Ry T ORI —XrurE 1~2 EEEA
\J, 5 FPRIFE T 2.5kV(+7/-0)%Z Tt 20 Bl T2,
AR Ntk D B, EREFEIE(AC275V)% 2 4y
HELIN4%,

RFY =l AE AN —RAE M T AR a—tar R TV LX SV RE VR ALy h
Film Capacitor Business Unit Device Solutions Business Division Panasonic Industry Co., Ltd.




oroduct SAFETY STANDARD APPROVED METALLIZED st
Specifications POLYPROPYLENE CAPACITOR &L 1-12 %

L AR W AR T A XRR) T ae’ L a5 o4 %ﬁfﬁide RO
TYPE ECQUA 1226 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)
AZFGAAXRR) T B L ar 7 Y “ECQUA B IE, TRt ISR ESILCOET, (OBUERIE)

Accreditation Body
Rated Lead AR fLE
Capacitance | voltage Class Sgéillig North A\rflerica Europe
Fagl s e U5 A ) ek RN
= = uL VDE DEMKO
] anGeatataate | Ex oot EN 60354-14

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

- Capacitor shall be applied as the type name “ECQUA”
-y T ERBUSICHREET25E, 20T v HEF A7 4 “ECQUA” L L THIFEL TL7ZE W,

NIV =l A B AN =B TARA A a—a FEE TV LK/ VAV R A=y
Film Capacitor Business Unit Device Solutions Business Division Panasonic Industry Co., Ltd.




REEERENCE

Product SAFETY STANDARD APPROVED METALLIZED Isf. oY
Specifications POLYPROPY‘LENE CAPAClTOR o 1—12 =2

A W AS T A ARR) T oL a5 o4 gyrt_;aég_d RO
TYPE ECQUA evision Code 5126 .

Fig.1-1 PERMISSIBLE CURRENT (RMS) VS. FREQUENCY (sine wave)
Bl—1-1 JE WA 7o B NG

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

k2T TN SRR (SRR 1 ERFAELL T Tho,
e (FEh ) 12275Vms LA R T2 FKZ &0,

*k Reduce the current value according to Fig. 2.
k2T Y OBEmIREIZE ST, K — 212060, EIREEEE L TS0,

1.5 !
1.4
] —10.047uF
//
1.3 0.039 u F
Y4B el 0.033uF
1.2
//// | —0027xF
4T |
L1 - | ———10.022,F
/ T T ———0018uF
1.0 ] T ———=0.015,F
s
/ 1 |~
N e
o P 0.0082 u F
Ve
< pl
— 0.8
o
N
1/
N
0.4 ///
0.3 /
0.2
0.1
0.0
10 100 1000
Frequency[kHz]

RFY =l AE AN —RAE M T AR a—tar R TV LX SV RE VR ALy h
Film Capacitor Business Unit Device Solutions Business Division Panasonic Industry Co., Ltd.




REEERENCE

Product SAFETY STANDARD APPROVED METALLIZED Isf. oY
Specifications POLYPROPY‘LENE CAPAClTOR o 1—12 B

A W AS T A ARR) T oL a5 o4 Efzrt_ga?d RO
TYPE ECQUA evision Code 5126 .

Fig.1-2 PERMISSIBLE CURRENT (RMS) VS. FREQUENCY (sine wave)
B —1-2 JEMERIFF A B IEBLE

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

kT P N D1 EE I (SN FEIR) 1 XA ELL T CTho,
HEE T (F28hFE)E) 13275Vms LA F T FLIZE N,

*k Reduce the current value according to Fig. 2.
% 3T Y OBERIRIE LT, K — 216V, B EE BT FEW,

3.5
3.0 ———
1.0uF
o 0.82uF
2.5
0.68uF
E — 0.56 uF
= i
E’ 20 !
A I— 0.47 uF
o L— 0.39uF
[ — 0.33uF
L 0.27uF
1.5 '
[ — 0.22uF
I 0.18uF
/// v
- 0.15uF
— 0.12uF
W 0.10 u F
— 0.082 u F
L 0.068 1 F
[ — ] 0.056 1 F
/ i i
0.5 - -
10 100 1000

Frequency[kHz]

NIV =l A B AN =B TARA A a—a FEE TV LK/ VAV R A=y
Film Capacitor Business Unit Device Solutions Business Division Panasonic Industry Co., Ltd.




R

Product
Specifications

i AR

TYPE ECQUA

SAFETY STANDARD APPROVED METALLIZED
POLYPROPYLENE CAPACITOR
WANBUEASFAXRR) T reL a7 o4

E

p—

—

A a
o9

C

Isf.

A 1—12

No.

WIEFL S RO

Revision Code
17/ 26

P.

Fig.1-3 PERMISSIBLE CURRENT (RMS) VS. FREQUENCY (sine wave)

—1-3 JEBRIFFAR BT

HEG)'3

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

kT P N D1 EE I (SN FEIR) 1 XA ELL T CTho,
T (F28hFE)E) 13275Vms LA F T FLIEE N,

*k Reduce the current value according to Fig. 2.
kT UV OBEMIREICE ST, M — 212060, EHEAEREL 6 T,

8.0
7.0
. T 33uF
- T 2.7uF
22uF
5.0 — |
7 —— 1.8uF
E — ﬂ ;
3.0 —
§ - 15uF
S / | |
1.2uF
3.0 —
2.0
1.0
0.0
10.00 100.00
Frequency[kHz]

1000.00

NIV =l A B AN =B TARA A a—a FEE TV LK/ VAV R A=y
Film Capacitor Business Unit Device Solutions Business Division Panasonic Industry Co., Ltd.




REEERENCE
oroduct SAFETY STANDARD APPROVED METALLIZED Cist e
Specifications POLYPROPYLENE CAPACITOR &L 1-12 %
B L WA AST A T 2 7o L. RO
18/26 P
Tab.1 PERMISSIBLE PULSE CURRENT

K—1 AR VVABRE

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

kLT USRS OV AEEL FROFFAELL T CIEH I,
AT Y OBEFIREICI ST, B — 212060, EREZERL M TS0,

*k Permissible pulse current is determined as the product of the capacitance value C (uF)
and voltage change dV/dt per us.
* TRONHEHERE (1 F) PRV, dUEZENT GO TR TIE SV ABRE LRV E T,
(Example #%1) ECQUAAF104M

Capacitance % #: 0.1uF, Permissible dV/dt value FFZdV /dtfii: 62
Permissible pulse current 7773V A% i 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.
H A7 L AR LS T, v T U HRER ERT LG AIXIRE EAEAK —3OELLI T T

SO TR TSN,
dV/dtfi dV/dtfi
FEEA R U=kt | (V/us) AEEA R U=kt | (V/us)
(AFrERERE: 1 F) (mm) 1 J51H] (AFrEFERE: 1 F) (mm) 1 HlA]
LR LT
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
124 0.12
154 0.15
184 0.18 15.0 62
224 0. 22
274 0. 27
334 0. 33

NIV =l A B AN =B TARA A a—a FEE TV LK/ VAV R A=y

Film Capacitor Business Unit Device Solutions Business Division Panasonic Industry Co., Ltd.




Product SAFETY STANDARD APPROVED METALLIZED Isf. N
Specifications POLYPROPY‘LENE CAPAC|TOR o 1—12 =

danf AR E MBSMHIS AZ T A XR R T L ay 7 o4 HERT  RQ
TYPE ECQUA evision Code 5/ 26 .

Fig.2 VOLTAGE DERATING VS. TEMPERATURE
[ —2 B A (g DR FR L, 5 A L A PRI fIE OO R i

** 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.

kAT Y OBEEIRE NS5 CHB A58 A 1Y, TIRUCHEW — 1OFFREN, K — 1O UL A
I EAER L S H T E,

3£ 100
o bt
é ﬁ' G0
£ B0
23 &
D P j;'ro
23 i
EQ- e B0
o
Ss ®
58 5
2 T
3
2E ¥ 4
c 8
S # 0
SO g
83 @
o o0
PSS S N S S ) 1 O
0

L 0 20 30 40 50 80 Yoo 80 90 100 110
Tt EEE R )
Temperature of a capacitor surface

Fig.3 PERMISSIBLE TEMPERATURE RISE DERATING VS. SURFACE TEMPERATURE OF A CAPACITOR
— 3 BER AR DIR L E A E

* When used beyond 85°C at temperature of capacitor surface, reduce the own temperature rise.
* AT Y OBEHIRE N85 CA ALY AT, THOWRE EAMELL T TIEM TS,

10

U - FE (°C)

i

Permissible own temperature rise

0 10 20 30 40 50 60 70 80 90 100 110
LT YREEIREE (C)

Temperature of a capacitor surface

NIV =l A B AN =B TARA A a—a FEE TV LK/ VAV R A=y
Film Capacitor Business Unit Device Solutions Business Division Panasonic Industry Co., Ltd.




REEERENCE
X p =
Product SAFETY STANDARD APPROVED METALLIZED Clsf. o9
Specifications POLYPROPY‘LENE CAPAC|TOR Nﬂz_ 1—12 =
L AR HBINREAZ T A XRR) 7 reL a5 o4 SR =0
TYPE ECQUA evision Code 501 26 -

13ACautions about safety in use ZfEHICEEL COEEFIEH
(1)Permissible conditions {3 F #iPH(Z DU 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.

RODO~@HEDETORNZIZ T HIH TTEM TS, RFHHEZEZ THEMT DL, H1b-BE- RIEOERDPHVET, &

KABA TR TIEA LN T TEN,
DPermissible voltage #F4E/L

+Use the peak value (Vo-p) of the voltage which applied to both terminal of the capacitor within the rated voltage.
2T Y O FICHUNS WS BIEOE —ZEIE(Vo-p)id, » OV AEITE &0 ER BT T TIHEA T,

@Permissible current FF4E

-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.

R Y 7V, P R D IE KR L e DI A M H & BRI L o= T o B ARE ERIC K T E
AL EAREHEF A B LRI - 3 KOG E DY ET O T, pdH RO IETLE & R 50 A Mb 5856 101
BHEWAEDELIZEN,

< [ERPHIIEAT Ko T, TH B RoA /N — 2 55 D i JE I A A 9~ D BRI 30U N TRRIR A~ 00 15 J8 B IRBe SR A S Tz
ZEWBY, EEE S AXPEFNPHREL KOG ERHVET, ZO%E, Ko7 IS BEOKBERBRAL, FEIE-
FERIZORBDLERPHVET OTHE AR A2 0D 2 K—1 O ERIFFAERN TRV ET,

OV AERNE, R1DOAV,/ AUEDDRDTZERE (A ) LR TIEA FaW, 7eds, 7L AEIOFFIINIEE A
10000 1% # 2 D35GB VA DHE TS,

B IR 85 CAMBA DL, [ —2 OEHIZAEVY, T T,

®Operating temperature range fifi J] LR &

-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.
R E R Ia 7V ORBEMIR L THY, fESh = T oA IRE TSV EFAD TIEE TV,
A R EE (2 7 BERR AN 85°C UL FOSA1E, Eil, MEKARIC I 2 B SR LF (=7 o BERETR D), 10°CLL
TERDIAFTTTHEN TSV, A RRE S 7P REmIR A 85Cai#A 110°CLL FOFMHOLE AT, Hill, R
RIS 2 A Qi LA T VBRI L), 5CLL FERDGEMITTTHEH TS,

JAPIRE += 7 O B AR, b= 7Y ORERIRE DS 3 HO A 7T VRPN L2058 CTH M T,
< T Y DT WIS 5 D BB SRS R D IR T2 E D3 D L, TR BN Ko Ta 7 A RIS 4L, i IR
JERPAZEB A DB DY, FTPEME, FEKDRERERDGENHVET LT ERMOa 7Y EEmEEZEL, ERH
i R ERIPH AN T O LA THER TS0,

@Maximum AC voltage #5: KEIIN 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.
This maximum AC voltage is specified in only ECQUA type, not specified in other types.

- BB E A BN LS I REINEEIE (X AC310V T, T KHIINFEL : 310VAC) &%, AFREIRFEL 240V (Z4FL

BIEELBNDH T E DR KMEZ R THO T, il 2R AET 250 TIEHV A,
DT H K AC HIINEE 11X, ECQUA O FHSHH O T, i M & Tl S ET A,

RFY =l AE AN —RAE M T AR a—tar R TV LX SV RE VR ALy h
Film Capacitor Business Unit Device Solutions Business Division Panasonic Industry Co., Ltd.




Product SAFETY STANDARD APPROVED METALLIZED Isf.
Specifications POLYPROPY‘LENE CAPAC|TOR o 1—12 2
A WFEIMRIE AR TAXRR) T e’ L a5 4 gyrt_;aég_d RO
TYPE ECQUA evision Code 1126 .

(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.
BEFPYy S—HERTOTHEHOLE, T13. 26 HIZERL TR DA R EHIZ OV T ORNE Z Fe 57 il A s o L6
&N, TOERMEBZI-HA, V—VEEEORE BTN T o HHINSH, 227 o NEROR LS T E S 5%,
KERDEGIEREZTHEHVET,
DY S, BIERmy =L U THERELR<RVEST O T, BEELEIITEEZBBVLET, 72, TORAHHMANTIT&E W ELE
DIDBRNPHVET, L4 FOBA#ETEEZHEL TS0,
(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 FHE, REBREIMEERICEIV a— NI —T V5%, a7 U ORELIZ DR B ET O TITH/RNT
TEW, FeREE 2k Q P EOEHTZ L TIT - TTZEN,
(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.)
ARRIHEELE 52720, HIELIZO L2 TLIZE N, 2V =R 9. FtE 55 5. i TR ERBR OB ST & STl
LU EORFEEDF 22N TLESW, (V— RO BN L5)

(5)Under stress during transport might cause deformation of lead wire, when bag packing (standard packaging) is applied.
LSEEO (FEEDLE) TI, Tk IR E D AN AR D58, V—RBIZHI N R FAET L REER B E£7,

(6)Storage and use keeping of the product &% « fili Bz lc >\ T

(D Storage product
R DOREIZHONT
-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.
SRR ORE L, TR 35°CIREE 85%RH LA FO&MT, JRAIEL T3HFELUNEL T FIW, HLERMHREEZ T DL, V—RHEH
DEAGIZ IS TUIATEAHT MR T 92728, PRE TR 6 » A RE)ELTTIN,
@ Keeping or using in high humidity.
T D@ W BRE TR - Sh 56
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.

RO E VB CRMIMRE T 5L, REHEEBITHMELBL THEFBIRIRL, MEERIRFIOR T RomMm (7 e AH
Va RO IZ L AR S LA H<SER LRV ET O T, WMEOEWEREE CRE -EHSNA 5 EIZBMWEDE T,
(3 Cautions on gas atmosphere
HAF AR E N T DT 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, itk ER, dERER T AT E WAL AP COLRAE - I BAR (RGN AZ 2 AR DERIS D72 h30), FE ) -
HREFHRTDHIENHVET O T, BT TITZEN,
@ When using by resin coating
BiE= — AT > THEHS WA G
-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.
M, T APEOR EC, st O E% B WIZEIIE = — MEITRIEHER L CE SNG4 BRI WA b Fau,
BRI E ENDER R T oIRGB L, RS AR Z T ZENHVET,
IR A LS DR LU LR BV L > Ty 7 VTP EE 5.2 DIGE BBV ET,
MR OFEFAIC Lo XML ORZIRIGHE IC LY, V—REECIZA AT IS ARL AN, V=R EINCIZA T2 T
ICEDWREMENRHYET DT, FHIOHARG A BV LET,
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Specifications

oroduct SAFETY STANDARD APPROVED METALLIZED s i
fcat POLYPROPYLENE CAPACITOR % 1-12 &

R SN AZTAXRRY T meL a7 o4 Gl RO
TYPE ECQUA 225 P

(7)Cautions for soldering LA 7211 T

- 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.

ATATEATT AT 20 HDIIA I I HELE SR I TIT o T RELY,

AR IAZTAXRPPa T 8T BMCHIWED IRIEICRT D HEBLETT, 22T U INEO AX ) 2 IR E A
125°CEL I/ D T AR SR D% EZ BREV L £,

AXATERHTIEL T REOHESH LA T AT T SR T1T - TLIZE W, HESH XA T AHT SRR A A A5 51, BEWAHH
TZE, 2 HEDIFZATAFTEEB OIS TR, 1 H A& 2 M B O&FHELTTEE N,

ek, ZORESE I AT SR IT R T Y ORI S LA ROV T o C, RE LTI AT AT A Al RE 7R i %
RTHDOTEHYER Ay BELTIATZANT N TEDRIFITHOWNTIE 2 ITHERR D L, BEL TTES W,

HEEFIEALIF A B3 LV TIEE W, HEE AR L AR 7 o a7 U NEBUTIR AL TXA AT &2 1T T2
SV, BMERBIIEOIAR = 7 L ORISR AT DG DRHVET)

V7= IATFIELARNWT FIV,  GMEBIIE OB 7 o ORISR AE T D5 G RHVET)

GIATERTHOFELR 2 BT 472105 51E, a7 U ARERPEIRICE ST %I T LN L TLES W (E SR E T
30 REEE), 72386, 3 HILL EDIZATEAHT EATOME DR HLHG A TR WG HhE FTIW,

ZEENBNCTHEMAOSL AR, MEBIVEE TIN,

Recommended soldering conditions

AT HESE o
400
380 Soldering with iron
IATEZCOYE
g 360 [ L
g Ao Dip solderin
\ CEE e 4 - p g
- ;1 1] (See conditions)
£ 3 280 |- . FARET 1T DS
OC .8
2 260
=
EQ 240
\9 Conditions 214
220 P.W.Board:Through holes sides
t=0. 8mm or more

UL NEER AL — AR — L
0 ! 2 3 .4 ,5 6 7 8 t=0. Smmli E
Soldering time (sec) Pre-heating :120°C, 1minute or less
ZUYe—b :120°C, 1minPAF
IRFfH]
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Product
Specifications

i AR

REFERENCE

*
SAFETY STANDARD APPROVED METALLIZED Clsf.
POLYPROPYLENE CAPACITOR o 1—12 2
BEARUE A TAXRRY T ue L ay 7o WEFL RO
TYPE ECQUA Revision Code 23/ 26 >

(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)

Ve D BT, AT 28561%, =2/ — VR OAY 7 re LT )La— a2 H<KTEEN,
(EFEBISA DA >EEL TR, Tii—EERETHER T3V, THLSOBEANCHEEL TUTBRNEETZSN, )

Washing in short duration is recommended in case detergent percolate capacitor affects its performances.

Ve S RV Ly 7o~ O YA DR B L > TUEE A O EED T L5 A NHVET DT, TEHIZTER R THHL

TRSW,

(List of applicability of detergents FeiftFllZkf 92 PEH Al & — &7

Washing condition

REIE SIS

Decision
Hl5E
%, Note)1

Alcohol
TLa—)L %

Ethanol

Ultrasonic washing or immersion washing for 5 min
=i )=

5 OB ER, HOVITRIET

O

Isopropyl alcohol(IPA)

Ultrasonic washing or immersion washing for 5 min
AV Fab LT v a—L(IPA)

5 OB E, HOVITRIET

i

Silicon
DYEVEA

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 43 ] DB I Beid
—FRW-IN 60°C. 5 />R DM e
—FRW-100 100°C. 1 /3 7&5 1

Solvent

Halogen
VA =27

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

5 IO ER, HOVITRIE

Petroleum
Hydrocarbon
iR R ALK 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 7)) —F—2258

60°C. 5 73 DI VES— HIE 5 DIPAB S &
—40°C. 5 5 BVa L1

Toluene
Ultrasonic washing or immersion washing for 5 min
%=

5 S EIDBFE L, HDV NIRRT

Terpene
T FR

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 7)) —F—EC-7

Wi, 5 AT L —Pif—50C. 5 kAT L —F & -
80°C. 5 Zy BBz f
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Product SAFETY STANDARD APPROVED METALLIZED Clsf.
Specifications } POLYPROPY‘LEI:IE ) CAPACITOR o 1—12
A W AS T A ARR) T oL a5 o4 YE i RO
TYPE ECQUA Revision Code
24/ 26
- Ultrasonic washing for 5 min, 60°C—
Purified water . . . o
4hik wind-free drying for‘ 5m|r1, 85°C O
60°C. 5 Zr R DR E I P —85°C. 5 7y MR FL 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
JVY—> AJL—T50H
60°C. 5 DB F I PEF—60C. 5 oH/KBE T &
—85°C. 5 7y BRI LM
75 Clean Through LC-841
2 Ultrasonic washing for 5 min, 60°C—
purified water ultrasonic washing for 5min, 60°C
—hot air drying for 5min, 85°C O
7)) —2 A —LC-841
5 60°C. 5 3[R D E IR GEH—60°C. 5 oK T &
g Surface active —85°C. 5 I RLIR
ﬁ%%g&%” 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 IIVT 7ST-100S
60°C. 5 3[R D E IR GEH—60°C. 5 D HAKEER T &
—85°C. 5 Azt
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
77 7Y —7F—210SET
60°C. 1 DT ¥ —¥il§—60°C. 5 rfliAKE &I T &
—85°C. 5 43 BB R
1E, Note)1 (O:Washing enabled  #&i+AJ x:Washing disabled #&i5 A 7]
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Product SAFETY STANDARD APPROVED METALLIZED Isf. 99
Specifications POLYPROPY‘LENE CAPAC|TOR o 1—12 2

A W AS T A ARR) T oL a5 o4 gyrt_;aég_d RO
TYPE ECQUA evision Code 25126 .

(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.
MERBRIC BN T, ZHOaL T a2 SB35 51201, IROIBHIT> TSV,

DC MiE: %27 o312 20Q ,/V~1000Q VLI EOEBIA E I L TIEE,
AC T WA S Te s 7 TN U RS R FI B L, BUE L EOEEENEIINES RN I L TIEE Y,

(10) Hum(Buzz) 572022\ T

*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 UPINBFAET DRV E X, BAEICER T 57 —rr Lo THERTHL7 /L AR EEMPIRT A E L, 5720
BERVET,

FRICEBIREILOOT &, @R CE N8 TIEEmWO L ~LDF L7220 ET, av T OB RIXR S
DEEAD, H7e0ERIBE LR TSSO AT, SRS,

(11) Design life  #% 7t

-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.
AR T, R (BEEICHITH E IR LAAETe) 5385°CITIBUN T, 240VAC (60Hz) T 10 J5 IRF[IFE EE D Ffin
PRONDEINTEREFISILTNET,

F7e, AR (BEmICRT5 B CIRE A28 T) 2385CIZRBVLT, 310VAC (60Hz) T5 THERIRE D FMAELNDH L
NTFKEFFSNTNET,

B FIINEE I > CREFMA RV ET O TTEEIZS,

7pk 110 I RETHIFREE ) 15 TR ) & 3Rt eSS <HEE FE M ThY, MRFERH CTIEHV ET A,
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Product SAFETY STANDARD APPROVED METALLIZED Clsf. o9
Specifications POLYPROPY‘LENE CAPAC|TOR Nﬂz_ 1—12 =
ST = WA AR FGAXRR) F 'L a5 o4 SR =0
TYPE ECQUA evision Code o6 76 -

(12) Method of measuring self heating temperature rise ) —R#i& (70 A S8 R ORE ik
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.
TROIIICa F oI E A A2 & TIVATT, M OB BA Z TR NS L Tar TR EZRIEL T,
(They shall be measured in normal temperature.)
GRIENE, W CEBLET,)
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.
HHOMYBEZI DG, 7V MINERT T 572 L TTHRES
X, FHARCIEUC LA AR T BT, LT Y a Ry 7 AT ANDZEO UL E Z L TR RE THIEL TZEW,

Small-size capacitor (0.0082uF~1.0uF)

/NEa T H(0.0082 1 F~1.0 1 F)
They shall be measured at the center of body. (Use thermocouple with ¢0.1, T type.)
FART P IR THIE, BVEX ¢ 0. ITHRZEEAL TTZS0)

Big-size capacitor (>1.0uF )

K= 74 (>1.0uF )
They shall be measured at both side of body. (Use thermocouple with ¢0.1, T type.)
U—R#hm 2 T2 lE,  (BvExH ¢ 0. ITHAERALTZEWY)

-~

@

° [ooo]

Temperature measuring instrument

Measure in wind—free state

RFY =l AE AN —RAE M T AR a—tar R TV LX SV RE VR ALy h
Film Capacitor Business Unit Device Solutions Business Division Panasonic Industry Co., Ltd.




