Product SAFETY STANDARD APPROVED METALLIZED Cist.
Specifications POLYPROPY‘LENE CAPAC|TOR o 1—11 2
A WFEIMRIE AR TAXRR) T e’ L a5 4 gyrt_;aég_d RO
TYPE ECQUA evision Code 30 .

1. Scope il FH#iPH
This specification covers the requirement for metallized polypropylene dielectric fixed capacitor approved by
UL60384-14, CAN/CSA-E60384-14, IEC60384-14 and EN60384-14, which is applied for high reliability use ,such as
automotive application.
ORI AR N B ZIIT DO LT DA E MR ER SIS FEIT AV B, 22> UL60384-14, CAN/CSA-E60384-14,
IEC60384-14 J2 U} EN60384-14 (T & LIz AXTAARRY 7 e’ L a7 il 45,

2. Product Name /144
Safety standard approved metallized polypropylene film capacitor, ECQUAAF***()()
WIN ARG A R R e’ L o7 L harF o4 ECQUAAF ()

3. Product Range JE#%

Category tem. range —40°C~+110°C

J37 ) Il o [Including temperature-rise on unit surface]
(BEEICRBITAH IR ERAZST)

[Measuring inherent temperature rise refer to page 31.]
(H 2R R OWEXSTEOWE S ETIT> TSN, )

Rated voltage AC 275V
EME B

Use the sine wave of commercial frequency (50Hz or 60Hz).
7 A B RUE I B0 (50H2 E7213 60H2) D IESLHE T A2 S,

Capacitance range 0.1uF~4.7uF
INPREEEA B [E—6]
Capacitance tolerance +10% (K), =20%M)
F A AR A [( )Capacitance tolerance code]
(OPNIFRFA R )

4. Maximum AC voltage #x KFIINAC 7B+
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”.
R E AN Bk AC FIINEEIE L 310VAC T,
Hij( AC HIINFEIE :310VAC &1, AFFEIREE 240VAC (269 D EIREE LB DN Do T & O i KA 7R 97H O TirifiH)
I ZRFET 25 DO TIEHD EE A,
M3. 2Bl TOEEFHEOEHHEIZOWT I 2T HRATIES Y,
ZONRK AC FIINFEME 1L, ECQUA DTSN 60T, i M5 & CldiE S ivEt A,
AT AR L T IS ERL T B EA DR RN ) 2 CHERSTEE Y,

5. Appearance 4}l
(1) Marking shall be legible.
FRITHR TH LI,
(2) Plating of lead wire shall be perfect without rust etc.
U—RBRDOAYFIITERT, FEORNIE,
(3) Coating case and filling resin shall be without any crack, rent, pinhole etc., that matters practical used.
IWIEr— 2 R TR AR 2% X, i, B di— VS8 037e<, FEE A ERTED V2L,

NIV =w ) AHE AN =R T A AV 2= a TR TV LTS HE TR A=)
Film Capacitor Business Unit Device Solutions Business Division Panasonic Industry Co., Ltd.
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Product SAFETY STANDARD APPROVED METALLIZED Clsf. o9
Specifications ‘ POLYPROPY‘LENE CAPAC|TOR Nﬂz_ 1—11 =
L AR HBINREAZ T A XRR) 7 reL a5 o4 SR =0
TYPE ECQUA evision Code 5130 -

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 0L 7 L LR ORI 7B L7 4 DR LT2b O %, MRS s 2 Lz
HERVERIE 7 T AF o 7 r — A KO 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 =w ) AHE AN =R T A AV 2= a TR TV LTS HE TR A=)
Film Capacitor Business Unit Device Solutions Business Division Panasonic Industry Co., Ltd.
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Specifications

i AR

SAFETY STANDARD APPROVED METALLIZED

POLYPROPYLENE CAPACITOR o

WANBUEASFAXRR) T reL a7 o4
TYPE ECQUA

Isf.
1—11

No.

I

Revision Code

RO

3/ 30

P.

9.CHARACTER ###

No Item
&5 H H

Performance
S fie

Testing method
A OB H Ok

1 Voltage proof

Nothing abnormal shall be

JISC 5101-144.2.1 (IEC60384-14 4.2.1)

[DEEE found. [between terminals i1 7 fH):
LAY AN The capacitor shall be applied the voltage specified
below for 1 minute.
1. AC 633V(50Hz or 60Hz)
2. DC 1183V
FREOEEL 1 ENINT 5,
1. AC 633V(50Hz X% 60Hz)
2. DC 1183V
[between terminals and enclosur i+ [#]:
The capacitor shall be applied the voltage of AC 2050V
for 1 minute.
AC 2050V % 1 4y [FFIINT %,
The capacitor shall be applied the voltage through a
resistor of 2kQ or more when charge and discharge.
fBL, OB 2k Q LL EOEHiZ@ET 28,
2 Insulation [between terminals JISC 5101-144.2.5 (IEC60384—14 4.2.5)
resistance St F- AR AL Measure the insulation resistance after applying the
it Ceiina C=0.33pF: voltage of

15000MQ or more
15000MQ LIk

at DC100V
C >0.33pF:
5000MQuF or more
5000MQuF Lk

at DC100V
C=0.47uF:
2000MQ or more
2000MQ UL E

at DC500V
[between terminals

and enclosure

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

at DC100V
500MQ or more
500MQ UL E

at DC500V

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

JEFEIREE 20°C12C DC(100=15)V XiZ DC(500E50)V %
(60 5)FPIEIINTE, HIET 5,

3 Capacitance
W B

Within a range of specified value.

BUEERHEANICHHZL

JISC 5101-144.2.2 (IEC60384-14 4.2.2)
Measurement shall be made at a frequency of
(1£0.2)kHz

at (20t 2)°C.

JE BEIRE (20 £ 2) C Lz TRIE % $0(1 = 0.2)kHz THIET
Z

o

NIV =w ) AHE AN =R T A AV 2= a TR TV LTS HE TR A=)
Film Capacitor Business Unit Device Solutions Business Division Panasonic Industry Co., Ltd.
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SAFETY STANDARD APPROVED METALLIZED

POLYPROPYLENE CAPACITOR o 2
BEARUE A TAXRRY T ue L ay 7o WEFL RO
TYPE ECQUA Revision Code 4/ 30 >

REEERENCE

T
Isf.

1—11

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, FOticRE T,

iz 2 Bk, ABREIENE 2 [BET5,

NIV =w ) AHE AN =R T A AV 2= a TR TV LTS HE TR A=)
Film Capacitor Business Unit Device Solutions Business Division Panasonic Industry Co., Ltd.
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LI Y S R
Product SAFETY STANDARD APPROVED METALLIZED CIsf. Y
Specifications POLYPROPYLENE CAPACITOR Nﬂz 1—11 2
A WA AZ FA KRR T ae’L a7 o4 YIER S RO
TYPE ECQUA Revision Code
5/ 30 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 Ehsb 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,

NIV =w ) AHE AN =R T A AV 2= a TR TV LTS HE TR A=)
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—11 2
A WINBEAZ T A XK T aeL a7 o4 SEaL s RO
TYPE ECQUA evision Code
6/ 30 P.
9.CHARACTER '
No Item Performance Testing method
e W H &S HE A B S B
9 | Resistanceto | Appearance FMi : JISC 5101-14 4.4 (IEC60384-14 4.4)
soldering heat No remarkable change The lead wire shall be immersed in methanol solution of resin
() B pinsd (25%+2%) and its depth of dipping shall be up to
FATETIHEME | Withstand voltage Tt E/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 shi;lding phlate‘ of ( 1..6i0.5)mm thic}(ness.
voltage specified in item 9.1 After the immersion is finished, the capac}ltor shall be let
for 1 minute. alone at ordinary temperature and humidity for 1 to 2 hours.
oS elRE 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 DNEE
oy s
Change rate of capacitance
A2 .
Within +3% of the value
before the test.
AERETOMD +3% LN
10 | Solvent Appearance JMEL : JISC5101-144.20 (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 Marking 7 : 20°C to 25C.
To be legible
RER T DL 20°C~25COAY 7 ae /LT ba— (30 )RV R IR 9
Do
11 | Cold Change rate of capacitance JISC5101-144.11.4 (IEC60384-14 4.11.4)
IR HEEER 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.
AHBRATDOED(+3,~0% LA BETRE(-40+£)°CEL, 2+1/-0)RE % IRIE 5,
12 | Dry heat Insulation resistance JISC5101-144.11.2 (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: HIEMEE(+110£2)CLL, 16 R (CHIET 2,
1000MQ or more
1000MQ LA I at DC100V
C>0.33pF:
100MQUF or more
100MQuF L |- at DC100V
[flanked by terminals
and enclosure
v F-AMAEH]]
100MQ or more
100MQ LA I~ at DC100V
Change rate of capacitance
K
Within (+0/-5)% of the value
before the test.
ARERAT DD (+0/-5) % LA

NIV =w ) AHE AN =R T A AV 2= a TR TV LTS HE TR A=)
Film Capacitor Business Unit Device Solutions Business Division Panasonic Industry Co., Ltd.




REEERENCE
Product SAFETY STANDARD APPROVED METALLIZED Cisf. T
Specifications POLYPROPYLENE CAPACITOR & -1
R WNBUEASTAARR) T aeLrar 7 o4 YER e RO
a]=] = TYPE ECQUA Revision Code
7/ 30 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 fEIT i rh T,
AC275V%(500+24/-0)5 [ EIINd5,
T, FEYEIRIEIZ(1~2)WF R & L 7= E 45,

NIV =w ) AHE AN =R T A AV 2= a TR TV LTS HE TR A=)
Film Capacitor Business Unit Device Solutions Business Division Panasonic Industry Co., Ltd.
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i AR

REEERENCE
L T A
SAFETY STANDARD APPROVED METALLIZED Clst. v
POLYPROPYLENE CAPACITOR o 1—11 2
BEARUE A TAXRRY T ue L ay 7o WEFL RO
TYPE ECQUA Revision Code 8/ 30 >

9. Character #j:

No ltem
& H H

Performance
P e

Testing method
OB 5 A

14 | Damp heat,
steady state
(1)

e UL BT
(1)

Insulation resistance ik HT :
[between terminals s -+ A.1H] -
C=1.0uF
150MQ or more
150MQ Ll E at DC100V
C>1.0pF

50MQ or more

50MQ LIk at DC100V
[between terminalsand enclosure
Ui Ah R

15000MQ or more

15000MQ LJ F  at DC100V
Change rate of capacitance
AR

Within £10% of the value

before the test.

AERETOMED £10% LI,
Dissipation factor 5 E#:
C=1.0puF

0.2% or less

0.2% LA at1kHz
C>1.0uF

0.4% or less

04% LI at1kHz

JIS C 5101-14.22 (IEC60384-1 4.22)

The capacitor under test shall be applied a voltage
of AC 240V continuously for (1000+24/-0) hours in
the testing oven and kept at condition of the
temperature (+85+2)°C and the humidity at 80% to
85%.

Then shall be let alone at ordinary condition

for (1~2) hours.

IR FE(+85 £2)°C, Wi 80%~85% D HIRIEIRF ¢, AC
240V (1000+24/-0)RERIEIINT 5,
T, FEYERIREEIC(I~2)WF R i L 7= M E 35,

15 | Rapid change
of
temperature
SR

Appearance #Mi :
No remarkable change.
ELWEFEONZE
Insulation resistance #fafxHEHT :
[between terminals Uit -FH A ] -
C=0.33pF:
3000MQ or more
3000MQ UL E at DC100V
C >0.33uF:
1000MQuF or more
1000MQuF Ll |- at DC100V
[between terminals and enclosure
v AN LR
15000MQ or more
15000MQ L I at DC100V
Change rate of capacitance
REEHE:
Within £10% of the value
before the test.
ARERETOMED £ 10% LA,
Dissipation factor #&5 4%
C=1.0uF
0.11% or less
0.11% LLT  at1kHz
C>1.0uF
0.22% or less
0.22% LI at1kHz

JIS C 5101-1 4.16 (IEC60384-1 4.16)

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 (+85+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 1000 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 (40 £3)°COE IR H 2 (30 £3) 4 R i 14 5 i T
3 SRILL T RE L, WICIREE(+85 =2 C O fEIR Mtz
(3033 FEl i i 14w IR S 3 0 LA M AE 55,
ZhE 1 A2 EL 1000 A2 AT,
DIBAEEIRAE (1 ~2) R R ik L 72 4%, JIE D,

NIV =w ) AHE AN =R T A AV 2= a TR TV LTS HE TR A=)
Film Capacitor Business Unit Device Solutions Business Division Panasonic Industry Co., Ltd.
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LI Y S R
Product SAFETY STANDARD APPROVED METALLIZED Clsf. c
Specifications ‘ POLYPROPY‘LENE CAPACITOR N%o 1—11 2
A WFEIMRIE AR TAXRR) T e’ L a5 4 gkft_éﬂ% RO
TYPE ECQUA evision Code
9/ 30 P.
9. Character /%
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)
AL hours.
Within £5% of the value
before the test. FIRFIZ T2 T o REEBIE AR TR E/2DI70h
FRBRATOMD 5% LI A 10000 [E]HET,
Dissipation factor 7% & 1E#%: DL AR BE |2 (1~ 2) R B L= %%, I 5.
C=1.0pF
0.11% or less R J—RtwF dv,/dt
CO.>1 11 °g: ;J\T at 1kHz Capacitance range | Lead spacing (V. us)
0122%“0r oss 104~334 15mm 62
0.22% LLF  at 1kHz 474~105 22.5mm 33
155~225 27.5mm 29
335~475 27.5mm 19
17 | PRk Appearance #Mil : 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 FEKDINT L,

Withstand voltage it &£
[between terminals #i—++8 A.[H]:
Nothing abnormal shall be found,
when applied a voltage of
375VAC for 1minute.
375VAC % 1 ZrMEIINL TR O
AN

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

TRORERE I Ty T o 2115 2 2) COMERM I E X, o F oI RNEDREICR->THD
275VAC ZHIIN$ 5, D%, 30 43412 137.5VAC T2 FEL, PRZHERE T30 VBB 56 LI,
G —TIRBEIC 7 o TR BR AL T 5,

ORI T 1%, EEAEIRIEIC(O ~ )RR AL E L=, MEERRETT,

" \&/

©

k=
G5k n] =

:Capacitor under test
:Current fuse
:AC power supply

JA B EE (B0 XX 60)Hz TZ
:AC current meter AR

O
®

VAN
a—R

LRTCER]

3kVA or more, frequency:50Hz or 60Hz

DL 3kVA L E

it

NIV =w ) AHE AN =R T A AV 2= a TR TV LTS HE TR A=)
Film Capacitor Business Unit Device Solutions Business Division Panasonic Industry Co., Ltd.




SAFETY STANDARD APPROVED METALLIZED

\o4s)
Isf.

Product _ =
Specifications ‘ POLYPRPPY\‘L!EI:IE ] CAO\PACITOE NHZ 1—11 2
A NS AZTA XN R T aeL a7 o4 WIE RO

TYPE ECQUA Revision Code
10/ 30 P.
10. AEC-Q200 B:Hi5ER1E H
%7 TH H PERE AR 715
Appearance #Mi : According to MIL-STD-202 Method108
No remaLIEabIe change. (1000+48/-0 ) hrs. at rated operating
%LY\/E\:%@%‘M\:% . temperature (110 = 2) °C Measurement at
Insulation reSI§tanceLwr’ﬁ%$%?&ﬁ ) 24=+4 hours after test conclusion.
[between terminals i1+ A [H] :
C=0.33yF: . _
3000MQ or more MIL_STD_202 ji{£308 &\_J:}Z)
3000MQ LLl at DC100V L (110%2) ‘CoTE H T (1000+48/-0)
C >0.33pF: T %, D% AR AEIZ 1 IRF[A] ~ 21KF
1000MQuF or more ME L% HIE T2,
1000MQuF LL_E at DC100V
High [between terminals and enclosure
v AVEERM]
1 Ei?(g):l::raéure 15000MQ or more
e 15000MQ L. L at DC100V
e AE .
Change rate of capacitance
R b

Within £10% of the value

before the test.

BERRTOMED = 10% LA,

Dissipation factor %5 £ :

C=1.0pyF

0.11% or less

0.11% LA at1kHz
C>1.0uF

0.22% or less

0.22% LI at 1kHz

Appearance /Mgl :
No remarkable change.
FELWRFEORNWIE
Insulation resistance #iEIEHT :
[between terminals ¥fit1-FH A [H] :
C=0.33yF:
3000MQ or more
3000MQ ULk at DC100V
C >0.33uF:
1000MQuF or more
1000MQuF Lk |- at DC100V
[between terminals and enclosure
Temperature | f—4M3E0] -
Cycling 15000MQ or more
RES A7 15000MQ L I= at DC100V
Change rate of capacitance
Kb
Within £10% of the value
before the test.
ARERETOMED £10% LA,
Dissipation factor & E#%:
C=1.0uF
0.11% or less
0.11% LL'F  at 1kHz
C>1.0uF
0.22% or less
0.22% LI at1kHz

According to JESD22 MethodJA-104
1000 cycles (-40+=3)C to (85+2)C .
(80£3)min maximum dwell time at each
temperature extreme. 1 min. maximum
transition time
Measurement at( 24+4) hours after test
conclusion.
JESD22 J5i£ JA-104 125
ERIERUE BRI 21 %5 03-106-001 75
TR (-40=£3) ‘COfEIR H1Z (30£3) 47k
BRI 3 LA F & L, IRIZIREE
(85+2) COTEIRAE T2 (30+3) Sy ATk iE
HHEARFNT 3 S HLL T E T 5,
1AL 1000 A2 AT,
DA AR KRB 1R[] ~ 21R¢ P OB L 72 7%,
HES 2,

NIV =w ) AHE AN =R T A AV 2= a TR TV LTS HE TR A=)
Film Capacitor Business Unit Device Solutions Business Division Panasonic Industry Co., Ltd.




Product
Specifications

BB

SAFETY STANDARD APPROVED METALLIZED

Isf.

POLYPROPYLENE CAPACITOR L4 1—11 2

No.

SN AZTAXRRY T meL a7 o4 LA RO

TYPE ECQUA

Revision Code

11/30 P

10. AEC-Q200 BHHFRERIE B (fex)

el

HH

PERE

ABR T 1A

Moisture
Resistance
TR
YA

Appearance /Mg -
No remarkable change.
FLWEE DL
Insulation resistance #afxHPT :
[between terminals it -+ A.FH] -
C=0.33pF:
3000MQ or more
3000MQ VL | at DC100V
C >0.33pF:
1000MQuF or more
1000MQuF LL E at DC100V
[between terminals and enclosure
v AVER]
15000MQ or more
15000MQ L\ at DC100V
Change rate of capacitance
REEH:
Within £10% of the value
before the test.
FRERATOED £10% LA,
Dissipation factor ## E#%:
C=1.0uF
0.11% or less
0.11% LL'F  at1kHz
C>1.0uF
0.22% or less
0.22% LI at1kHz

Temperature [°C]

According to MIL-STD-202 Method106
Perform the following conditions for 24
hours 1 cycle year, 10 cycles.
MIL-STD-202 J51£ 106 1285
TREDFMZ 24 R 1Y A7 L, 10%A
I AT,

75 80~96% 80~96%
70 90~ 96%RH RI 6%RH . RH_ 90~96%RH

90~
U ;
LN\
N\ I\
\
\

/
ll
w Hf
J
v

012345678 91011121314151617 18 19 20 21 22 23 24 25
Time [h]

Biased
Humidity
T B A

Insulation resistance  #fFHEHT :
[between terminals fii -+ A ] -
C=1.0pyF
150MQ or more
150MQ VI E at DC100V
C>1.0uF

50MQ or more

50MQ LIk at DC100V
[between terminalsand enclosure
s AMEM]

15000MQ or more

15000MQ L) F  at DC100V
Change rate of capacitance
RaE b

Within £10% of the value

before the test.

BERRTOAED = 10% LA,
Dissipation factor #% % [-4%:
C=1.0uF

0.2% or less

0.2% LL'T  at1kHz
C>1.0pF

0.4% or less

0.4% LLF  at 1kHz

According to MIL-STD-202 Method103
The capacitor under test shall be applied
the voltage of 240VAC continuously for
(1000+24/—0) hours in the testing oven
and kept at condition of the temperature
(40£2)°C and the humidity at 90 to 95%
and then shall be let alone at ordinary
condition for 1 to 2 hours.

MIL-STD-202 J5i% 103 1285

IR (+40+2) °C, 1 (90~95) % DTE I
fEYEAE TP T, 240VACZ (1000+24/-0)
REFEIEIN %,

Z Dk, FEAEIRREIZ T R ~ 2] s L7
HRES D,

NIV =w ) AHE AN =R T A AV 2= a TR TV LTS HE TR A=)
Film Capacitor Business Unit Device Solutions Business Division Panasonic Industry Co., Ltd.




Product
Specifications

BB

REEERENCE
L T A
SAFETY STANDARD APPROVED METALLIZED Clst. v
POLYPROPYLENE CAPACITOR o 1—11 2
BEARUE A TAXRRY T ue L ay 7o WEFL RO
TYPE ECQUA Revision Code 12/ 30 >

10. AEC-Q200 BH#HFERIE B (fex)

x5 HH PERE ARER T 1E
- According to MIL-STD-202 Method108
Apﬁearancek i;ﬁ . The capacitor under test shall be
%Obrf\mﬁ.f%% fzbc\,agge' applied the voltage of 125%(275 X
Insulation resistance #EfxHEEHL : 1'25.= 344) of the AC rated voltage
[between terminals # 7-H L[] : continuously for (1000+48/— 0)hours in
C<0.33pF: the testing oven and kept at condition of
3000MQ or more the temperature at(110+2)°C and then
3000MQ LAk at DC100V shall be let alone at ordinary condition
C >0.33F: for (1.6£0.5) hours.(the capacitor shall
M
1000MQuF or more be applied the voltage through series
1000MQuF LL | at DC100V connected resister of 20Q to 1000Q per
[between terminals and enclosure 1V)
Operational | #i#hER] -
5 | Life 15000%?10@ D100V MIL-STD-202 J7 1% 108 12k%
M A %ﬂggm;wga;£° R (110£2) CONEIRRY T CAs ik
R JED 125% (275X 1.25=344VAC)DFE L%
Within +10% of the value (1000-+8/—0REFFIINT %, LAtR, FRVEIRTE
before the test. (BT HEC (1.6 £0.5) BRI Ak E
RO E10% 2174, Lit, WET 5,
D(';Si";’a(;""':‘ factor A L, a7 HIZ 1V %720 (20~1000) Q
0=11'%“0r less DOEINIESA B CTEELZFIINT 528,
0.11% LL'F  at1kHz
C>1.0uF
0.22% or less
0.22% LA at1kHz
Ext | Inspect device construction, marking and
6 ViXSS;rlna No remarkable change workmanship.
Sl ELWRFE ORI
A DB K ORI RE
_ Verify physical dimensions to the
: B?r%zlr?:ilon Be within the specified value. applicable device specification.
8 HRRELANICHHZE . .
“Fi Ll S

NIV =w ) AHE AN =R T A AV 2= a TR TV LTS HE TR A=)
Film Capacitor Business Unit Device Solutions Business Division Panasonic Industry Co., Ltd.




Product
Specifications

i AR

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

TYPE ECQUA

REEERENCE

T
Isf.

ot
No.

1—11

I

Revision Code

RO

13/ 30

P.

10. AEC-Q200 BHH#

BRI H (FEE)

Eh HH

R IE

Terminal
8 | Strength
ity 5

V=R, $oHELELTHLRND

According to MIL-STD-202 Method211
Test Condition :A (Pull Test)

The load specified below shall be applied
to the terminal in its draw-out direction
gradually up to 2.27kg and held thus for
(5~10) seconds.

(MIL-STD-202 75211 R A 128D)
KIREEEL, S FO5I T IZ5] 1%
PR 2 \CHLEME (2.2T) kg ETIA, £DOFEE
10+ 1) B HEHRFT3 2,

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

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

Repeat this three times as one time.

This operation shall be done in a few
seconds.

(MIL-STD-202 /57£211124%)

U—R#i% 227g DJJT—HIZ90° OfFEE
THIT, ZO®RITDOAMEIZRT, Zhaeld
AINVEL, 3P ATNVER T D,

Resistance
9 | to Solvents

MR A

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

SMBUT LB D728, FORANE 5 I
TEDZE

According to MIL-STD-202 Method215
The capacitor shall be completely
immersed into the reagent of Isopropyl
alcohol for (540.5) minutes at a
tempreature of (23+5)°C.

23 CECHOAY T B /NT )La— Ul 5 4+
0.5 oy [HZTET %

Mechanical
Shock

flif %
(myT oY
HLRFFAG)

10

The connection shall not get short-circuit
or open. And no remarkable change
appearance
AR EIBR T 52 &L DR
IRIENZEL, R DIMBLUT I D72
Nt

According to MIL-STD-202 Method213
Test Condition C

At right angles to any of three directions
to each other, after a half-sine shock
pulse (see figure below), was applied up
to 100g's, normal time (D) 6ms, the,
Measure after 1h ~ 2h under the
standard condition

AWNZEAZEEO3H AN, IELE
NNV A(TFRESWR) %, &K 100g’s, 15 RF
M(D)6ms, #FIINL=%%,

FEURHEIZ 1h~2h E#Z BT

1.15A

NIV =w ) AHE AN =R T A AV 2= a TR TV LTS HE TR A=)
Film Capacitor Business Unit Device Solutions Business Division Panasonic Industry Co., Ltd.




REEERENCE
Product SAFETY STANDARD APPROVED METALLIZED Clst. c T
Specifications POLYPROPYLENE CAPACITOR &L -1 %
A NS AZTA XN R T aeL a7 o4 YEiE RO
TYPE ECQUA 14730 P
10. AEC-Q200 BziRIa H (i)
No. ltem Performance Testing method
& HH PERE ARER T A
According to MIL-STD-202 Method2
Capacitors are fixed to a printed circuit
board so that their cases are not
separated from the surface of the printed
circuit board. The board size is tested on
a standard board of 120 x 150 mm with
the pitch of 40 mm x 12 fixed.
At right angles to any of three directions
Vibration acceleration: 5 G
The connection shall not get short-circuit |Vibration frequency: 10 Hz to 2000 Hz (20
or open. And no remarkable cange | minutes)Vibration time: 12 cycles
11 Vibration appearance
= £ 7 NE R E T - et
iy Eigigﬁfﬁ;@gg &ﬁ?ﬁggj’j MIL-STD-202 =t 204 |21 %
INRRINZLE L, WA ZIL — - N
-y RO T Y HUHE, 77— AR E D
- WIS EE T %,
FEAAAR1T 120X 150 mmOFEAEFLIR (T,
By 40 mm X 12 & Fr 2[5 E L7 R 8 CRlER
T2
HUNAEE 3 i
PRENINEEE : 5G
FRENE B2 10H2~2000Hz (20 43)
PRENRERT 12 17 v
Appearance Ml : According to MIL-STD-202 Method210
No remarkable change The lead wire shall be immersed in methanol
S DipNZ e solution of resin (25%+2%) and its depth of
Withstand voltage it/ T : dipping shall be up to (1.5~2.0)mm from the
Nothing abnormal shall be root of the terminal in the solder bath at a
found, when applied a temperature of (260+5) °C for (10.0+1.0)
voltage specified in item 9.1 seconds by using a heat shielding plate of
for 1 minute. (1.6£0.5)mm thickness.
Resistance 9. 1 \CHETAETLZEIML-Lx After the immersion is finished, the capacitor
to Soldering ﬁ;ﬁ,"@éﬁl/\’k shall be let alone at ordinary temperature and
12 | Heat Insulation resistance humidity for 1 to 2 hours.
E Vs MRS . -
(ML Insulation resistance shall MIL-STD-202 jif(‘210 I2L5 s
be specified in item 9.2. JEE(1.6 £0.5)mORUEHARE AV, By R
9. 2 IcHET A A (25%2) %, IZATZHE (260C£5) CHIZ, K
Wi d oL RIRIE75(1.5~2.0)mm% (10.0£1.0) FORTIZ 3,
Change rate of capacitance R T, RO, WET 1~2 R fE
BRI - 7%
Within +3% of the value
before the test.
RBRATOMED 3% LI

NIV =w ) AHE AN =R T A AV 2= a TR TV LTS HE TR A=)
Film Capacitor Business Unit Device Solutions Business Division Panasonic Industry Co., Ltd.




SAFETY STANDARD APPROVED METALLIZED

REFERENCE

K
Clsf.

Soesaations POLYPROPYLENE CAPACITOR % -1 5
GUREN DS WNBUEASTAARR) T aeLrar 7 o4 WIER 5 RO
TYPE ECQUA Revision Code 15/ 30 >

10. AEC-Q200 BHHEFRERIA H (i)

No. ltem Performance Testing method
kel HH PERE AR5
Appearance 48 : According to AEC-Q200-002
No remarkable change.
FHLNRE DI Pulse generation side charging capacitor
Insulation resistance #fFiH : capacity 150pF, the discharge side series
[between terminals ¥iiif-fH AL[H]] resistance 2000Q, a pulse voltage is
C=0.33yF: applied once to the sample. Charging
3000MQ or more voltage to 12kV (Class 5A or equivalent).
3000MQ LiL at DC100V Then, after being allowed to stand 1h ~
C >0.33pF: 2h to the standard state, it is measured.
1000MQuF or more
1000MQuF LA L= at DC100V . e
[between terminals and enclosure WAAZEEAN TR T R & l?OpF,Eif?éﬁlJ
ESD Ui MR EFHEHT 2000Q LU, BUBHINVAEEE 1
13 it B A 15000MQ or more [BIFIIN3 %, FEEELIL 12kV(772 5A A
Cp000MD %i at DC100V )T B, RICEHERIEIC Th~2h FfEL
ange rate of capacitance g S
BT 7%, MET 5,
Within £10% of the value
before the test.
ARERATOED +10% LA,
Dissipation factor & IE4%:
C=<1.0pF
0.11% or less
0.11% LT at1kHz
C>1.0pF
0.22% or less
0.22% LI at1kHz
According to J-STD-002
The lead wire shall be immersed in
methanol solution of resin (about 25%)
and its depth of dipping shall be up to
The solder shall be stick to more than | 1.5mm to 2.0mm from the root of the
Solderability | 90% in the circumferential direction of the | terminal in the solder bath at a
14 | IZATZFHT | lead wire. temperature of (235#5)°C for (5%0.5)
P U—REOME S5 1590% L FIZIT AN seconds, by using a heat shield plate of
FPNTNETE (1.6+0.5) mm.
JEX(1.6£0.5) mmOD JEE L o~ HE A
W, B URREER) 25%, 1XATSIRE (235+
5) CHUIAARARIC S (1.56~2.0) mm, (5
+0.5) IR,

NIV =w ) AHE AN =R T A AV 2= a TR TV LTS HE TR A=)
Film Capacitor Business Unit Device Solutions Business Division Panasonic Industry Co., Ltd.




REFERENCE

K
Product SAFETY STANDARD APPROVED METALLIZED Clsf.
Specifications POLYPROPY‘LENE CAPACITOR Nﬂz 1—11 2
A WA AZ FA KRR T ae’L a7 o4 by RO
TYPE ECQUA evision Code
16/ 30 P.
11. [ 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 - (DIT LD,
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 BRAMEZEVERNRE I 1-(3) T+ (2)+b 128D,

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

IREH40£E2)°C, TR 90%~98% D IEEIEIR A |z 8 K
MIACE L, WIZHIEHIZ 16 BT HE 55,
& 1AL ELT S AT,

NIV =w ) AHE AN =R T A AV 2= a TR TV LTS HE TR A=)
Film Capacitor Business Unit Device Solutions Business Division Panasonic Industry Co., Ltd.




REEERENCE
| B ¥ A
Product SAFETY STANDARD APPROVED METALLIZED Clsf. -
Specifications POLYPROPY‘LENE CAPACITOR Nﬂz 1—11 2
A AN AZTAXRAR) T ae'L a7 o4 %ﬁfﬁide RO
TYPE ECQUA 17/ 30 B
12. European Standard FRMHikS, UL(7 AU% USA), CSA( % Canada)
No ltem Performance Testing method
#F5 | HOH i3 He A OBy
1 | Impulse Appearance ShMgl: IEC60384-14 4.13
Voltage No remarkable change. The capacitor shall be subject the implulse of the
EY— SEUNRE DI L same polarity for maximum 24 times.

Others Z DAt :
There shall be no permanent breakdown or
flashover.
VIS GHERLAN L <Y O AR Yy CERALAN AN

If no abnormal impulse waveform is shown for 3

times continuusly, the capacitor shall be no

more subject the impulses.

FUHRE TR 24 BIOA L 7L ABEEU () A F

mas,

AL, BB, HiE 3 BB OV RS

NEZEn Ll LA 7V AZENE 2,

Impulse voltage 1>/ VVATEE(X)
C=1.0uF (=25 (kV)
C>1.0uF U=2.5AC(kV)

After impulse the capacitor shall

subjected to Endurance (ltem 2).

ZDt%, F5 2 @ Endurance #4179,

be

2 Endurance
FTA7RER

Appearance #Mgl -

No remarkable change.

HEORNZE
Withstand voltage Mi{&E T :

Nothing abnormal shall be found,

when applied a voltage specified

below for 1 minute.

TRLAEEZ 1 /ML TRE RN E
[between terminals S —-FH AL[E]] -

DC 1183V

[between terminals and enclosure
Ui 1o ] AC 2050V

Change rate of capacitance
KEEHE

Within £10% of the value before the test.
PERRTOMED £ 10% LA
Insulation resistance ffafgikHt :
[between terminals ¥+ A.[H]] :
C=0.33uF:
3000MQ or more
3000MQ VL k. at DC100V
C >0.33pF:
1000MQuF or more
1000MQuF LL I at DC100V
[between terminals and enclosure
i -ANER]
3000MQ or more
3000MQ L) F at DC100V
Dissipation factor i & 1FE# :
C=1.0pyF
Within +0.8% of the value
before the test. at 10kHz
ARBRETOM+0.8%LL T at 10kHz
C>1.0pF
Within +0.5% of the value
before the test. at 1kHz
RERBTOE+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.

IR0 COEIRA T CEECK) & 1000 K
MIEING%, fHL, BB 1 BRI 1 [, 0.1 B[
AC 1000V ZHIIN4-%,
Voltage (%) :
125% of rated voltage (IEC60384-14)
ERET(EC60384-14 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.

sk, IMERER OR =, 75
D%, MHEE

FHEIEEAYIET S,
ZATV, MW EETT,

NIV =w ) AHE AN =R T A AV 2= a TR TV LTS HE TR A=)
Film Capacitor Business Unit Device Solutions Business Division Panasonic Industry Co., Ltd.




REEERENCE
Product SAFETY STANDARD APPROVED METALLIZED Clsf. -
Specifications POLYPROPYLENE CAPACITOR % 1-11 %
R WA BUEAZTAXRRY T rEL a7 o YEiE RO
TYPE ECQUA 18/30 P
12. European Standard FRM ks, UL(7 AU USA), CSA( 7% 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 LL L at DC100V
[between terminals
and enclosure
U 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
Rk OR &, B EEENET D, 0%, MET
ATV, MO EZTTI,

NIV =w ) AHE AN =R T A AV 2= a TR TV LTS HE TR A=)
Film Capacitor Business Unit Device Solutions Business Division Panasonic Industry Co., Ltd.




SAFETY STANDARD APPROVED METALLIZED

REFERENCE

K
Clsf.

Soesaations POLYPROPYLENE CAPACITOR % 1—11
R WNFIEAZTA AR R ae L a7 o4 YERL RO
. - Revision Code
TYPE ECQUA 9750

12. European Standard FRM ks, UL(7 AU USA), CSA( 7% 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 .
10 BOLL Bt 02 RORES : (122 Dmm
KD TN LD DR Z M
AT b wF RO Table 1 (£ 1)
g - Capacitor volume Time of exposure to flame
AL IS 4046 6.86 |24 — ,
AR J (8 a7 YRR V(mmd) W THEER(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 M Otk D B, EREFEIE(AC275V)% 2 4y
HELIN4%,

NIV =w ) AHE AN =R T A AV 2= a TR TV LTS HE TR A=)
Film Capacitor Business Unit Device Solutions Business Division Panasonic Industry Co., Ltd.
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SAFETY STANDARD APPROVED METALLIZED

Isf.

Spenontons POLYPROPYLENE CAPACITOR % -1 5
A NS AZTA XN R T aeL a7 o4 WIE RO
HH = TYPE ECQUA Revision Code
20/ 30 P.
13.Approved standard F87EHi#
Accr<_ad_itation Body
Rated Lead spacing - WG
Capacitance | voltage Class J—FK Nortl;tAﬂrélerlca Elxlmljj\)l‘llje
S gﬁ 77% ]Em/g UL VDE DEMKO
UL 60384-14 |IEC 60384-14
CAN/CSAE60384-14 |  EN 60384-14 EN 60384-14
104 275VAC X2 15.0 O O
154 275VAC X2 15.0 O O
224 275VAC X2 15.0 O O
334 275VAC X2 15.0 O O
474 275VAC X2 22.5 O O
684 275VAC X2 22.5 O O
105 275VAC X2 22.5 O O
155 275VAC X2 27.5 O O
225 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”
ey hC ERMBICHFE T A5G, 20T VU HIZ AT 4 “ECQUA”ELTH

LA,

NIV =w ) AHE AN =R T A AV 2= a TR TV LTS HE TR A=)
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—11 B
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Fig.1-1 PERMISSIBLE CURRENT (RMS) VS. FREQUENCY (sine wave)
B—1-1 JERBREFEAR BT NEGR

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

kAT YT D1 R I (SN 1 XA ELL T Tho,
T (F28hFE)E) 13275Vms LU F T HLIZE N,

*k Reduce the current value according to Fig. 2.
k2T Y OBEmIREIZE ST, X — 21206V, EIREE R L TS0,

ind
. _—_-_----'-"-h-
. T AT7WF
[ i ) : i
53 e 2.2UF
=
[c
ol
5 4
[ i teee———  1.5uF
'-.-= _____..---"'_-_
“2
0.68pF
=3
0.22uF
0.15pF
L3} 0.10uF
1 ]
1) oc L |

Fraytor b H="

RV =y A F AN =B TARAA a—va FHEE 7L AF /S HE Y R A=k
Film Capacitor Business Unit Device Solutions Business Division Panasonic Industry Co., Ltd.
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Tab.1 PERMISSIBLE PULSE CURRENT
F£—1 TR VVAEIE

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

* AT NG OV AEE T ROFFAMELL T T TSV,
AT Y OBEEIREIZE ST, =215V, BIEARRL I TS,

*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) PRIV, dUEEZENT GO TR TFE IV ABERE LRV E T,
(Example %) ECQUAAF105WS
Capacitance % #: 1.0uF, Permissible dV/dt value FFZdV /dtfi: 33
Permissible pulse current 7%/ 3/L A 1.0(uF)*x33 = 33 Aor

*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.
OGRSV AERICE ST, a7 U HBEN ER-T 555 13EE EFMEAK —30ELL T

&)%)_k%\_ﬁﬁmu Téb\o
U o dV/dtfiE

HrA A ik Y—REwF (Vf . g
NS B T
(AFFERE: 1 F) (mm) SRS
104 0. 10
154 0.15
224 0.22 15.0 62
334 0.33
474 0.47
684 0.68 22.5 33
105 1.0
155 1.5
505 5 5 27.5 29
335 3.3
175 17 27.5 19

NIV =w ) AHE AN =R T A AV 2= a TR TV LTS HE TR A=)
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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 BEWR SR 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 =w ) AHE AN =R T A AV 2= a TR TV LTS HE TR A=)
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—11 =
L AR HBINREAZ T A XRR) 7 reL a5 o4 SR =0
TYPE ECQUA evision Code 54150 -

14ACautions 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 9.16 Charge and discharge characteristics

and please ask to 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,

< [ERPHUIEAT Ko TR, TH BERRRoA /N — 2 55 0D & JE I A A T 9~ DR 1T 30V TRRIR A~ 00 15 J8 B IREOG SR A S AU T
ZERHY, @A ARXPNERPDASELTLOBERDHVET, ZO%E, Rar 7 @B E O REIRD IR, FE-
FERIZORBDLERPHVET OTHE AR A2 0D 2 K—1 O ERIFFAERN TRV ET,

< VVATENIE, 9. FFME 16 OAV/AUEDDROTAELL T T TSV, 7eds, L ATEWROFEIINEELAS 10000 M4 2
LY EITBREWEDE TSV,

i RN 85 CAB A A% eI, M —2 OB, THEH TSV,

(@ Operating temperature range fiff Jfl i #H

-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 rated operating temperature range shown in
page 1.

-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.

SRR X T Y ORI IE CHY, i AShDsar T Y ORI FRE ClEb A O TIER PV,

- R (2 7 VU BE R 23 85°CLL OB A 1L, i, MEURIBICRITH A CIE ER@ T o EEEIRE) DY, 10°CLL
TERDEAFTTTEA T IV, M RRE S 7oV EEEIRE)A 85 CAx 110°CLL FO®MDL A1, Hill,
RREICHITT D B CURE ER-@ 7 BERIRE) DS, 5CLL FEeb S o T Fawvy,

JEFREE + o T oo OFE, Albar T oS OBERIRED | HOERKE AR ERHELNER D5 CTER TS

U,

c 2T OIS 5 O BRSO BRI AR IR E WD L, TR BN o Car T R R RIS EE dL, il IR
JEFIHA X D85 A DY, FFIE, BAXDORRERDGERHVET, LT B O 7 U EBEEIRE A REL, ER
il R FLPH AN ToHH T LA TR FEW,

@Maximum AC voltage #x KFIAN AC B
*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 AN i RFETINEEE X AC310V T, [ KRHUNEEE : 310VAC &1, AFEIREE 240V IZ4KL

BIREBIEZT N H T E O KEZ T THO T, Wk 2T 550 TIEH EE A,
ZO K AC HIJINEE 11, ECQUA O AT HSNDLOC, MRS & CldmEHAShEt A,

NIV =w ) AHE AN =R T A AV 2= a TR TV LTS HE TR A=)
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(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.
BEFYy S—HRTOTHEHOGE, T13. 26 HIZERL To R SO R EHIZ OV T ORNE Z Fe oy 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 FOL&MT, JRAIEL T3FEUNEL T FIW, HLERBHREEZ T 5L, V—RHEHE
DEACIZ IS TIATEAHT MR T 92728, PRE TR 6 » A RRE)ELTTIW,
@ 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, REREEBITHMELBL THRFBPRIRL, MEERIRFIOR T oMM (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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(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 26 HDIFA I AHFHELE SR IS TIT o T RELY,

AR IAZTAXRPPa T T BMCHIWED IRIEICRTT 5 HEEBLETT, 2T NSO AX Y 2 IR E A
125CLA T2 B INFA AT Golh DR B BV L ET,

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,

<7 Ve—MREE LI Ve — MO SR N i OFTET 3 & G T T U R FEMAXIRE A E R LET,

(BEZL D7 07 7 A VIR Z BEV L E )

ks, ZOHEEL I AT SRR T o ORES LA RO T C, RRELTZITATEMT 23 AT R i 2
RTHOTIEDYEE Ay RELIZIZATIET D TEDSRIFIT DN TIE % IR O L, FEL TTES0,

AR LA BT SO RS T E W, A I LR AR T U AT DRI AL TEA AT %21 T2 T2
S0, OMERBIIE O a7 o ORRES LN AET D5 RHVET)

V7= FATMFIELRNT RSV, GMHEBIE ORI Ca 7 ORES LT D5 ENHVET)

AIATEATHROFELR 2 BT v T EATIEEIL, 20T P ARRPNEIRICRE ST #ICATI I LTS (B R A& T
30 RRIL), 7235, 3 ML EDIZATEANTEATOMER HLHG A LB MW EHE FIW,

LB BT HEHOLEE, BhigBRWAETEN,

Recommended soldering conditions

TZ AT AT HESE S
400
380 |- Soldering with iron
: BAREITORE
& 360}
T Dip solderin
] @ Ve p g
i % :I (See conditions)
g 3 280 VAT AT DS
C 3
8 260
S
E‘D\ 240
£ Conditions 5=
220 P.W.Board:Through holes sides
t=0. 8mm or more

TV EAR < [ [ AL — AR — L

t=0. 8mmbL |-
Pre-heating :120°C, 1minute or less
7Ve—hk :120°C, 1minPAF

o 1 2 3 4 5 6 7 8
Soldering time (sec)

]
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REFERENCE

(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.

VR S RV Ly 7o~ O YA DR B L TURE A O EE T L5 ENHVET DT, TEHIZTER I THREHL

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 /3751

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. 5y BB Wz f

NPV = A B AN =Bt TARAAI ) 2—2al FHEE T4V AT AT DR A=k
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TYPE ECQUA Revision Code
28/ 30
- 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 PEH—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 PEH—60°C. 5 D HAKEE R 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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(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 &, @RS E N8 TIEEmWO L ~LDF L7220, av 7 o OBERFE 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 LA 5 Te) 5385°CICIBUN T, 240VAC (60Hz) T 10 J5IRF[IFEEE D i
PRONDEINTEREFISILTNET,

E7, AR (BEmICRT5 B CIRE A28 T) 285CIZRBWL T, 310VAC (60Hz) T5 T-HERIFRE D FMNELNDHE
NTFKEFFSNTNET,

B FIINEE I > CREFMA RV ET O TTEEIZS,

72k 110 I RETHIFREE ) 15 TR HIAR A ) & 3Rt ARSI S <HEE FE M ThY, (RFERE R TIEH ET A,

NIV =w ) AHE AN =R T A AV 2= a TR TV LTS HE TR A=)
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(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 (0.1uF~1.0uF)

WNEAr T Y01 u 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 T lE,  (BvExH ¢ 0. ITHAEERALTZEWY)
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Temperature measuring instrument

Measure in wind—free state

NIV =w ) AHE AN =R T A AV 2= a TR TV LTS HE TR A=)
Film Capacitor Business Unit Device Solutions Business Division Panasonic Industry Co., Ltd.




