RoHS Compliance
PREMIER FARNELL UK LTD

Issue No. T2008070009
Date of Issue : July. 30. 2008
Classification : B New[ |Change

PRODUCT SPECIFICATION FOR APPROVAL

Product Description : METALLIZED POLYESTER FILM CAPACITOR FOR OVERSEA’S SAFETY STANDARDS
Customer Part Number

Product Part Number : ECQU2A%xx( )LA

Country of Origin : See list of Factory
Applications : FOR ELECTRONIC EQUIPMENTS

*In case our products will be used in another except the above, please ask our person in charge in advance.
*If you approve this specification, please fill in and sign the below and return 1 copy to us.

Approval No.
Approval Date

Executed by

(Signature)
Title

Dept.

The information which is detailed on PRODUCT SPECIFICATION FOR APPROVAL is classified information.
These should not be disclosed to a third party in directly or indirectly by reference etc.

Capacitor Business Unit Publisher: Panasonic Electronic Devices Japan Co., Ltd

Panasonic Electronic Devices Co., Ltd. Address : 369 Nogi-Fukutomi,
690-8527 Japan
25 Kohata Nishinaka, Uji C., Kyoto,611-8585 Japan Phone: 81-852-32-2252 (Direct) /Fax:81-852-5180

Matsue C, Shimane,

Prepared by . Engineering Section
Phone:81-774-33-2292 (Direct)

Fax :81-774-33-4251 (Direct) Signature ﬂ )/“‘71‘”””

J
Name (Print) Jiang Yongmei
Title
*Please contact us for more information at Authorized by . Engineering Section

publisher directly.

Signature 7~ 74"444/

Name (Print) Tetsuo Tanaka

' Panasonic
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LIST of FACTORY

EEE FEFET 4
COUNTRY FACTORY

RTEFHRERES (L) FRAF
Panasonic Electronic Devices Film Capacitor (Beijing) Co., Ltd.
T101312 PEH IEMREEFETEXKE BAEKSE
Beijing Tianzhu Airport Industrial Zone, #8 Tianzhu Westroad,
101312 CHINA
TEL:86-10-8048-6708

i A T B F#05 (JLF9) A BRAFI(PEDIM)

CHINA

Panasonic Electronic Devices (Jiangmen) Co.,Ltd.
T529100 HE ERAILMATHERSHRAELSS
18,Huicheng Road, Xiuhui,Jiangmen City Guandong
529100 CHINA

TEL:86-740-6962-313
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Caution for safety
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The film capacitors contain a film based dielectric which may be flammable under certain operating conditions.

When in use, they can either emit smoke and/or ignite should the product be defective. It is recommended covering
the surrounding resin with flame-resistant materials or case as needed particularly.
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Prior to use, please make sure that failure of the film capacitors does not have any negative effects on other
surrounding electronic circuit components and devices that would possibly cause damage. Proper safety measures

should be taken using fail-safe protective circuit designs to help prevent other devices of becoming unsafe
Example:

a. State in which basic performance of automobiles ( run, turn and stop)
b. False operations
c. Smoke emission/ignitions
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The Film Capacitors are designed and manufactured specifically for general electronic devices, including
audio-video equipment, home appliance, office equipment and data communication equipment etc.. Accordingly, it

is strongly recommended that the user contact us in advance if the parts are to be used for the following devices,
which require having advanced security measures:

(1) Transport Equipment (motor vehicles, airplanes, trains, ships, traffic signal controllers)

(2) Medical Equipment (life—support equipment, pacemakers for the heart, dialysis controllers)

(3) Aircraft Equipment, Aerospace Equipment (airplanes, artificial satellites, rockets, etc.)

(4) And any similar types of equipment
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It is strongly recommended that further investigation or analysis is performed to verify the compatibility of
the film capacitors when used in conjunction with any life-supporting equipment like electronic aviation
controllers, automotive driving controllers and engine controllers (i.e.: fuel injection, ignition, etc.).
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Prior of using the film capacitors, the user should evaluate and verify its quality and performance after it has
been assembled on the product
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Further care should be taken when parts are subjected under voltages, currents and/or temperatures that go beyond

the specified ratings. These conditions should not be applied to the film capacitors even if defects such as short
or open of other parts are found in the circuit
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Please inquire about unspecified condition and uncertain content
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In case the question arise in the PRODUCT SPECIFICATION FOR APPROVAL, the contents in Japanese shall be prioritized.




EFEAFNZBE T AX%S> <Compliance to verious regulation
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None of ozone depleting substances of class 1 under the Montreal Protocol are used in
manufacturing these products.
QAR GLOEAMEHT, HEFWHOBREROHEEOHBICET HIEE) IBHIn{LF
WEOLOEZFERLTEBY £7,
The materials used in these products are subject to the registered chemical material in
The law concerning the restriction such as the examination and manufacturing of a
chemical material.
O@AH T, EACEM YV A MZbh D TROBEWE L., —OFEALTBY EHA,
- PBDE - PBB - PCB - PCT * Pentachlorophenol
Following harmful substances in EACEM list are not used in these products.
- PBDE - PBB - PCB - PCT - Pentachlorophenol
*AERET, BITHXY 6 » AZFB L CRAREIHEAIE. ARNFTER - SV E TR0k
AL ET,
We judge that you approved and accepted this product specification when it is not returned
within six months from the date of issue.

RfEV=ys Tl br=y TR TSRS
%Fﬂﬂb\ébﬁ% TEL: 0852—-32—2252 FAX: 0852—-—25—-5180
HP : https://industrial. panasonic. com/KM/KMServlet ?KBLNG=J
Panasonic Electronic Devices Japan Co.,Ltd.
Inquiry office Phone: +81—852-32-2252 FAX:+81—852—-25-5180
Web:https://industrial. panasonic. com/KM/KMServlet?KBLNG=E




TO PREMIER FARNELL UK LTD

Date of [ssue

July. 30. 2008

USAGE CONDITION CONFIRMATION SHEET

Due to the usage of this condenser, please return this sheet back after checking the condition below.
Later feed back will be given if there is any problem regarding the usage condition.

@®Parts Code

ECQU2A*%%(  )LA

@ Usage Condition

(Please enclose with Wave Diagram or fill in below items to indicate Wave Diagram)

NORMAL ABNORMAL

Vo-p Vo-p
Voltage Vp-p Vp-p

Vrms Vrms _

Ao-p Ao—p
Current

Arms Arms
Frequency kHz kHz
On Self T C
Heat Up (Room Temp.- Condensor Surface Temp.) (Room Temp.- Condensor Surface Temp.)
Room Temp ~ C ~ °C
Equipment
Life Span yr Usage Frequent hr,min,sec/yr,mn,dy

@ Equipment Use

APPROVED
@ Circuit Use
@ Other Items
©Please return this sheet back after filling the column, regarding the items with 4 mark above.
Panasonic Electronic Devices Japan Co., Ltd. Use
CHECK APPROVED RESULT ACTION REFERENCE

OK

NG
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PRODUCT SPECIFICATION 2867

BAEE 12

L
SAFTY STANDARD APPROVED METALLIZED POLYESTER CAPACITOR
BRI AZTAXRRY AT N a7 4
TYPE ECQUL

1. SCOPE @& Fi#iFH
This specification covers the requirement for metallized polyester dielectric fixed capacitor which is
approved by UL, CSA and VDE.
ZOHEEEIIUL, CSA, VDERBESNIAZTAARRY AT Va7 H#@ i3,
2. PRODUCT NAME & #
Safty standard approved Metallized polyester film capacitor, Type ECQUL
BN AZTGAZRRY AT VT 4N barT 4 ECQUL
3. PRODUCT RANGE % #

Category —40°C~+100°C (IEC60384—14)
temperature range +85°C max. (UL1414, UL1283, CSA C22.2 Nol, CSA C22.2 No8)
717 =Y i BE i [Including temperature-rise on unit surfacel
[(BEm I BITAH CIRE LR 2 & Te]
Rated voltage AC 275V(IEC60384—14)
EREE AC 250V(UL1414, UL1283, CSA C22.2 Nol, CSA C22.2 No8

ELECTRICAL APPLIANCEAND MATERIAL CONTROL 1AW E&R A MEEE)
:Applicable for voltage rise of the supply system by
up to 15% above the nominal voltage.(AC 276Vmax)
AL, AFFEREEAC 240V)+15%(AC 276Vmax) DEREBNIFE

THLDETH,
Capacitance range N _
AT B B 0. O01pF 2. 2uF (E—12)
Capacitance tolerance | =20% (M) +10% (K) ( ) Capacitance tolerance code
HERETRE ()R ER S

4. APPEARANCE %18
(1) Marking shall be legible in the right place.
KRN BN ELHABRETHLZL,
(2) Plating of lead wire shall be perfect without rust etc.
U—RBRDOAYFIITZET, EEORNTL,
(3) Coating case and filling resin shall be without any crack, rent, pinhole , etc., that matters practical
used.

L — AR O TR X, fh, EriR— V&R EER EREDRNZ L,

QA Approval | Approval

Panasonlc Panasonic Electronic Devices Japan Co., Ltd. @
Film Capacitor Division 2008 z o1 | 200897 01
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CONSTRUCTION

The capacitor has a non-inductive construction, would with metallized polyester film and polyester film
dielectric.

The capacitor is enclosed in noncombustible plastic case, filled with noncombustible filling resin, and has
two leads.

Construction

Non combustible plastic case (Flame class:UL94V-0
A z P ( UL94V-0 )

Non combustible resin

Element (Metallized polyester film, polyester film)

| Lead wire

DIMENSIONS
As specified in the individual drawing.

CONDITION OF STANDARD TEST
The test shall be conducted at a temperature of (15 35) ,a humidity of (45 75)%.

However the test shall be conducted at a temperature of (202) ,a humidity of (655)%,when doubt is
entertained about judgement.

=+ =+

MARKING
Marking shall not erased easily and describes the following items as a rule.

Capacitance Type designation(ECQUL)
Capacitance tolerance code (Ma k only Approval marks
K)
K

Rated voltage(with applied UL standard) Climatic category(GMF,40/100/21)
GMPF,IEC 40/100/21 )

Manufacture’s trade mark Construction code (MKT:based on DIN)

MKT: DIN
Date code mark Capacitor class (Y2/X2 or X2)

Y2/X2 X2
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9.CHARACTER
No ltem Performance Testing method
Nothing abnormal shall be JIS C5102-1994 7.1,7.2 ( -14.6)
found. [between terminals ]:
The capacitor shall be applied the voltage
specified below for 1 minute.
1
C 0.0068 uF AC 1500V,
DC 2121V
Withstand 0.0068 uF <C 2.2 AC 575V,
1 voltage DC 1768V
[between terminals and enclosur 1:
The capacitor shall be applied the voltage of AC
2050V for 1 minute.
AC 2050V 1
The capacitor shall be applied the voltage through
a resistor of 2kQ or more when charge and
discharge.
Q
[between terminals JIS C5102-1994 7.6 ( -14.5)
1: Measure the insulation resistance after applying
C 0.33uF: the voltage of DC (100+15)V or DC (500+50)V
15000MQ or more for (60+x5)second, at 20
15000MQ 20 DC(100x15)V DC(500=+
at 100vDC 50)V (60=%5)
C >0.33 puF:
5000MQ pF or more
5000MQ uF
Insulation atDC 100V
- 2000M<Q2 or more
2 resistance
2000MQ
at DC500V
[between terminals
and enclosure
]1:
30000MQ or more
30000MQ
at DC 100V
500MQ or more
500MQ
at DC 500V
JIS C5102-1994 7.8 ( -14.7)

Capacitance

Within a range of specified

Measurement shall be made at a frequency of (1

at kHz

3 value. +0.2)kHz at (20 2)
(20 2) (1£0.2)kHz
JIS C5102-1994 7.9 ( -14.8)
Dissipation | 1.0% or less Measurement shall be made at a frequency of (1
4 factor 1.0% #+0.2)kHz and (10=%0.2)kHz at (20=% 2)

20+ 2) (120.2)kHz

(10=£0.2)kHz
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9.CHARACTER

5 of element

instantaneously.

No Item Performance Testing method
JIS C 5102-1994 7.10
The capacitor shall be applied a voltage of 100mV
The connection of the element| peak or less through the series resistor and
Connection | shall not open even| applied light shock.

(Frequency within the range of 10kHz 1MHz)

( )

Termination
strength

[Tensile strength ]
No breaking or loosening

of the terminal shall be found.

JIS C5102-1994 8.1.2(1)

( -14.13.1)

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=%x1)
seconds.

+
Lead wire diameter Tensile force (N)
(mm)
above 0.5 to 0.8or less 1
0.5 0.8
[Bending strength ] JIS C5102-1994 8.1.2( )

No breaking or loosening
the terminal shall be found.

of

( -14.13. )

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.

Lead wire diameter Bending force

(mm) (N)

above0.5 to 0.8 or less

0.5

0.8
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9.CHARACTER

No Item Performance Testing method

The connection shall not get| JIS C 5102-1994 8.2.3.(A)

short-circuit or open. ( -14.17)
The following vibration shall be applied to the
capacitor.
Range of vibration frequency 10 to 55 Hz total
amplitude .5 , rate of frequency vibration to
be such as to vary from 10 to 55 Hz and return to

Vibration 10 Hz in about 1 minute and thus repeated.

7 proof 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.
The solder shall be sticked to | JIS C 5102-1994 8.4 ( -14 .15)
more than 90% in the The lead wire shall be immersed in methanol
circumferentional direction of | solution of resin (about 25%) and its depth
. the lead wire. of dipping shall be up to (1.5+0.5/-0)mm from the
Soldering root of the terminal in the solder bath at a
8 property temperature of (235%5) for (240.5) seconds,
with using a heat shielding plate.
25
2355
(1.5+0.5/-0)mm (2+0.5)
Appearance JIS C5102-1994 85 ( -14.14)
No remarkable change The lead wire shall be immersed in methanol
solution of resin (about 25%) and its depth of
Withstand voltage dipping shall be up to 1.5+0.5/-O0mm from
Nothing abnormal shall be the root of the terminal in the solder bath
found, when applied a at atemperature of (3504+10) for (3.5+0.5)
voltage specified in item 9.1 | seconds or (260+5)  for (10=+1) seconds,
for 1 minute. and with use a heat shielding plate.
. After the immersion is finished, the capacitor
Soldering shall be let alone at ordinary temperature and
9 heat Insulation resistance humidity for (120.5) hours.
resistance : o5
Insulation resistance shall 35010 1.5+0.5/-0mm
be specified in item 9.2. (3.5+0.5)
2605
1.5+0.5/-0mm (10+1)
Change rate of capacitance (1=0.5)
Within 3% of the value
before the test.
=+
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9.CHARACTER

No Item Performance Testing method
Appearance JIS C 5102-1994 8.7
No remarkable change. ( -1 4.31,4.32)
Solvent The capacitor shall be completely immersed into
10 resistance | Marking the reagent of Isopropyl alcohol for (30 % 5)
To be legible seconds at a temperature of 20  to 25
+
Change rate of capacitance JIS C5102-1994 9.1 ( -14.21.4)
Cold : The capacitor shall be stored a temperature of
11 resistance | Within +2/-8% of the value (-40=x3) for 2 hours to 3 hours , and then
before the test. measurement shall be made.
( ) - =% 2 3)
Insulation resistance JIS C5102-1994 9.2 ( -14.21.2)
The capacitor shall be stored a temperature of
[between terminals (+100x2) for 2 hours to 3 hours ,and then
1 measurement shall be made.
C 0.33pF: +100+2 2 3
1000M<Q or more
1000MQ
at DC 100V
C >0.33 pF:
00MQ uF or more
Heat 00MQ pF
12 resistance at DC 100V
[between terminals
and enclosure
]
100MQ or more
100MQ
at DC100V
Change rate of capacitance
Within (+5/-3)% of the value
before the test.
C )
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9.CHARACTER

[between terminals
and enclosure
]
15000M<Q or more
15000MQ
at DC100V
Change rate of capacitance

Within =10% of the value

before the test.
+

Dissipation factor
1.1% or less
1.1%

at kHz

No Item Performance Testing method
Appearance JIS C 5102-1994 9.9
No remarkable change. The capacitor under test shall be applied a
voltage of AC 250V continuously for(500+24/-0)
Withstand voltage hours in the testing oven and kept at condition of
[between terminals the temperature (+40%+2) and the humidity at
] 90% to 95%, and then shall be let alone at
Nothing abnormal shall be ordinary condition for (1 2) hours.
found, when applied a voltage + %
specified below for 1 minute. AC (500+24/-0)
1 2
C 0.0068 uF AC 1500V
C 0.0068 uF DC 1075V
Insulation resistance
[between terminals
]
C 0.33pF:
Moisture 7500M<Q or more
13 resistant 7500MQ
loading at DC 100V
C >0.33 uF:
2500MQ uF or more
2500MQ uF
at DC 100V
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9.CHARACTER
No Item Performance Testing method
Appearance JIS C5102-1994 9.3 ( -14.16)
No remarkable change. The capacitor under the test shall be kept in the
testing oven at condition of the temperature of
Insulation resistance (-40=%x3) for (30=x=3)minutes.
: After then, the capacitor shall be let alone at the
[between terminals ordinary temperature for 3 minutes or less.
] After then, the capacitor under the test shall be
C 0.33pF: kept in the testing oven at condition of the
7500MQ or more temperature of (+100+2) for (30%3) minutes.
7500MQ Then the capacitor shall be let alone at the
at DC 100V ordinary temperature for 3 minutes or less.
C >0.33 pF: This operation shall be counted as 1 cycle, and it
2500MQ 1 or more shall be repeated for 5 cy_cles successively.
Temperature | 2500MQ uF After the test, the_ c_apamtor shall be let alone at
the ordinary condition for (1 2) hours and then
14 cycle at bC 100V measurement shall be made
[between terminals . : .
and enclosure - -
] 3 , =+
15000MQ or more + 3
15000MQ
at DC100V L
Change rate of capacitance ( ) '
Within £10% of the value
before the test.
+
Dissipation factor
1.1% or less
1.1%
at kHz
Appearance shall be discharge for 10000 cycles
No remarkable change. according to table in room temperature. After
the test, the capacitor shall be let alone at the
Change rate of capacitance ordinary condition for 1 to 2 hours.
Within %10% of the value
before the test. ,
15 |dv dt + VAT
capacitance range | (V/p
102 473 118
563 334 62
394 105 33
125 225 29
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100

90

80

70

60

Reduction rate of permissible
current, permissible pulse

current (%)

50
-40 -30 -20 -10 O 10 20 30 40 50 60 70 80 90 100 110

Temperature(capacitor surface)

()

FIG. Reduction rate of permissible pulse current vs. temperature
1

Please use the capacitor according to the reduction of Fig when the temperature
of the capacitor surface exceeds 85
85 1
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10. [ JAPAN: ELECTRICAL APPLIANCE AND MATERIAL CONTROL LAW]

No Item Performance Testing method

[between terminals Electrical Appliance and Material Control Law

]
Nothing abnormal shall The capacitor shall be applied the voltage
be found specified below for 1 minute.

Withstand
1 voltage [between terminals 1
and enclosure [between terminals 1

] AC 575V
Nothing abnormal shall be [between terminals and enclosure
found I

AC 1500V
Withstand voltage Electrical Appliance and Material Control Law]
Noting abnormal shall
found, when applied a voltage| The capacitor under test shall be put in the
specified in item 10.1 for 1| testing oven at condition of the temperature at
minute. (+40#x2) and the humidity at 90% to 98%
10.1 8 hour  then the capacitor shall be let alone at
the ordinary temperature for 16 hours.
Insulation resistance This operation shall be counted as 1 cycle,it shall
be repeated for 5 cycles.
Di?];nuri;[?c?; [between terminals
2 1 =+

1000M<Q or more
1000MQ

at 500vDC
(applied only when C  0.47 uF)
[between terminals

and enclosure

]
250MQ or more
250MQ

at 500vDC
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11.UL USA
No Item Performance Testing method
There shall be no glowing| UL1414,13
or flaming of a single layer| The test capacitor shall be wrapped in a single
ofcheesecloth placed| layer cheesecloth. (but expulsion hazard test
securely around the| dosen’t need cheesecloth.) The capacitor shall be
capacitor. subjected to four discharges from a dump
capacitor charged to a voltage (see Table 1) with
Across-the- an interval of 5 secondsbetween successive
line No breakdown of| discharges. _ _
discharge lead wire, and no danger| AC 240 volts potential apply during test and for
of casualty, fire or shock| 30 seconds after the fourth discharge.
hazard by the exposure of
Fire electrode, etc.
hazard
1
1 AC
Expulsion Table 1
hazard
Capacitor under| Dump Applied
test capacitor | capacitor
(0.001 uF 1.0 uF) P P voltage
(VDC)
0.005 pF 0.005 pF
0.0051 0.05 uF 0.05 pF 5000>(Cd+Ct)
cd
0.051 0.5uF 0.5 pF
051 1.0uF 1.0 uF
Withstand voltage UL1414, 16

Line-by-pass
discharge

(0.001 uF 1.0 uF)

[between terminals

]
Nothing abnormal shall be
found, when applied a

voltage of 1000VAC for 1
minute.

[between terminals and
enclosure ]
Nothing abnormal shall be
found, when applied a
voltage of 1000VAC for 1
minute.

AC

The capacitor shall be subject the discharge for

times from the charging capacitor 0.001 uF
which is charged in 10000VDC, at seconds
interval.

10000vDC 0.001 pF
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11.UL USA
No Item Performance Testing method
Appearance UL1414, 14
No remarkable change. The capacitor under test sall be applied a voltage
of AC440V continuousiy for 1008 hours, in the
Withstand voltage testing oven at condition of the temperature (85
[between terminals 3) and the humidity of 50% or less.
and enclosure Howerer the capacitor shall be applied a voltage
| of AC880V for 0.1 second at every 1 hour.
Nothing abnormal shall be After the test, these capacitor shall be
found, when applied a voltage| satisfied with ACROSS-THE-LINE-DISCHARGE.
of 1000VAC for 1 minute. =+
1000VAC AC
Life test AC
3 Insulation resistance

(0.001 uF 1.0 pF)

[between terminals

] :
500MQ or more
500MQ

at 500vDC
ACROSS-THE-LINE-DISCHA
RGE
satisfy the performance of Nol

ACROSS-THE-LINE-DISCHA
RGE

ACROSS-THE-LINE-DISCHARGE

Nothing abnormal shall be
found. (Don't work the cut-off)

UL1414,10.1
Applied a voltage of 1500VAC between the
terminals for 1 minute.

seconds or more.

Dielectric ( ) 1500VAC
voltage Current sensitivity of supply shall be as follows.
4 withstand
C< 0.005 uF 7.5mA(V/200,000(€2))
(0.001 uF 1.0 uF) C 0.005 puF C*V/1000 (A)
V : Voltage volt
C : Capacitance , uF
The 1st and 2nd times don't | UL1414,9
keep the burning for 15 | The flame apply to the capacitor for 15 seconds.
seconds or more, and the 3rd | This operation shall be counted as 1cycle,and
5 Flammability | times don't keep for 60 | repeat 3 times every 15 seconds.
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11.UL USA
No Item Performance Testing method
Nothing breakdown shall be 1283 28
) . found. Applied to the voltage specified below for 1
Dielectric minute.
voltage [between terminals ]
6 withstand

(1. uF 2.2uF)

[between terminals and enclosure] AC2000

2000

Insulation resistance

[between terminals

uL1283, 29
The capacitor under test shall be put in the
testing oven at condition of the temperature at

(1. uF 2.2pF)

1768VvDC><0.9
Insulation resistance

[between terminals
and enclosure
]
2MQ or more
2MQ
at 250vDC

Insulation
resistance and enclosure (20 30) and the humidity at (93+2)% for 48
7 ] hours.
(1. uF 22uF) | 2MQ or more (20 30) &+
2MQ
at 250vDC
Appearance UL1283, 31
No remarkable change. The capacitor under test shall be applied
voltage of AC375V (150% of rated voltage.)
Withstand voltage contnuously for 1000 hoursin the testing oven at
[between terminals condition of the temperature 85
1 AC 375V(
Nothing abnormal shall be )
found, when applied a
voltage of 1768VDC><0.9
3 Endurance for 1 minute.
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Canada
No Item Performance Testing method
There shall be no glowing| CSA C22.2 No.1
or flaming of a single layer off 10.5.1and 10.5.3 4
cheesecloth placed securely| The test capacitor shall be wrapped in a single
around the capacitor layer cheesecloth. (but Discharge-shock hazard
dose’t need cheesecloth.)
The capacitor shall be subjected to four
No breakdown of| discharges from a dump capacitor charged to a
lead wire, and no danger of| Voltage (see Table 1) with an interval of 5
casualty , fire or shock| seconds between successive discharges.
hazard by the exposure of AC 250 volts potential apply during test and for
1)Discharge electrode, etc. 30 seconds after the fourth discharge.
fire hazard
Discharge-Shockhazard
1 2)Discharge-s 1
hock AC
hazard Table 1
(0.001 uF 1.0 uF)
Capacitor under| Dump Applied
test capacitor | capacitor voltage
(VDC)
0.005F 0.005F
0.0051 0.05uF 0.05uF 5000><(Cd+Ct)
Cd
0.051 0.5pF 0.5uF
051  1.0pF 1.0pF

Discharge

(0.001 pF
1.0 u F)

Withstand voltage
[between terminals

]
Nothing abnormal shall be
found, when applied a

voltage of 1500VAC for 1
minute.
[between terminals

and enclosure

]
Nothing abnormal shall be
found, when applied a

voltage of 1500VAC for 1
minute.
5
AC

CSA C22.2No.16.12.2

The capacitor shall be subject the discharge for
times from the charging capacitor 0.001 pF

which is charged in 10000VDC, at seconds

interval.

DC 10000V 0.001 pF
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Canada
No Item Performance Testing method
There shall be no ignition of| CSA C22.2 No.1 10.5.2
the cheesecloth and thesupply| The capacitor shall be subjected to  potential
circuit fuse shall not open| of 4250 volts peak AC or DC applied between the
during the test. terminals of the capacitor for ~ minute.
Over voltage If the capacitor breakdown during this
( ) test,capacitor shall be wrapped in  double layer
8 (0.001 uF cheesecloth and connecteddirectly across a 250
1.0 uF) volt AC supply fused at 30 amperes.
4250 op 50 60
250
No berakedown CSAC222No 46.14
Dielectrc Applied to the voltage specified below for 1
4 strength minute.
( ) [bet ween terminals ] 1500VAC
(0.001 uF 1.0 uF)
Appearance CSA (C22.2No0.16.12.3.3
No remarkable change. The capacitor under test sall be applied  voltage
of AC440V continuousiy for 1008 hours,
Withstand voltage testing oven at condition of the temperature of (85
[Between terminals #+3) and the humidity of 50% or less.
and enclosure ] | Howerer the capacitor shall be applied a voltage
No ignition or smoking shall| of AC880V for 0.1 second at every 1 hour.
be found, when applied a| After the test, these capacitor shall be satisfied
voltage of 1500VAC for 1| with DISCHARGE-FIRE-HAZARD and
minute. DISCHARGE-SHOCK-HAZARD.
1500VAC =+
AC
. Insulation resistance AC
Life test
5 (0(_001 WF 1_)0 WF) [Between terminals DISCHARGE-FIRE-HAZARD
1: DISCHARGE-SHOCK-HAZARD
500MQ or more
500MQ
at DC 500V
DISCHARGE-FIRE-HAZARD
DISCHARGE-SHOCK-HAZA
RD Satisfy the performarce
of Nol.
DISCHARGE-FIRE-HAZARD
DISCHARGE-SHOCK-HAZA
RD
. . Nothing abnormal shall be| CASC 22.2 No8 6.3
6 sDtLE:ECiEC found. Appli_ed a voltage of DC 1414V between the
a. ng 221 F) terminals for 1 minute.
DC1414V
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Canada

No Item Performance Testing method
Capacitance CSAC 22.2 N08 6.7
‘Within a range of specified| The capacitor under test shall be put in the
value.at 60 z testing oven at condition of the temperature at

at60Hz 40 for 4 hours.
Withstand voltage Capacitor shall be let alone at ordinary
[Between terminals condition,and then measurement shall be made.
] 40 4

Nothing abnormal shall be

7 Cold found, when applied a voltage

1. uF 22uF)

of DC 1414V for 1 minute.
DC 1414V

Insulation resistance

Damp heat
(1.2 uF 2.2 uF)

[Between terminals ]
1000MQ uF
1000MQ uF
atl00vDC
Appearance CAS C 22.2 No08 6.10

No remarkable change.

Withstand voltage
[Between terminals
]
Nothing abnormal shall be
found, when applied
a voltage of DC 1414V for 1
minute.
DC 1414V

Change rate of capacitance

Within ®=10% of the value

before the test. at60Hz
+

at60Hz
Insulation resistance

[Between terminals

]
500 MQ uF

00MQ uF

atloovDC

The capacitor under test shall be put in the
testing oven at condition of the temperature (20
30) and the humidity at (93 3) for 240 hour,
capacitor shall be let alone at ordinary condition
for (24=4) hour,and then measurement shall be
made.

(20 30)

93 3 240

(24--4)




TYPE:ECQUL Pagel7of 28
Canada
No Item Performance Testing method
Appearance CAS C 22.2 No8 6.12
No remarkable change. The capacitor under test shall be applied 150%
of rated voltage continuously for 1000 hours in
Withstand voltage the testing oven at condotion of the tenperature
[Between terminals (90+2)
] Capacitor shall be let alone at ordinary condition
Nothing abnormal shall be| for (24=% )hour, and then measurement shall be
found, when applied a voltage| made.
of DC 1414V for 1 minute. 902
DC 1414V
24+ )
9 EEnduran(;e Change rate of capacitance

(12 uF 2.2 pF)

Within =10% of the value

before the test. at60Hz
+

at60Hz
Insulation resistance

[Between terminals

]

(

)

500 MQ puF
00MQ uF
at100vDC
European standard
No Item Performance Testing method
Appearance -14 4.13
No remarkable change. The capacitor shall be subject the implulse of the
same polarity for maximum 24 times.
Others If no abnormal impulse waveform is shown for
There shall be no permanent 3 times Continuusly, the capacitor shall be no
breakdown or flashover. more subject the impulses.
24
Impulse
1 \oltage

Impulse voltage

Y2  =5.0(kV)
X2 whenC 10pF  =2.5(kV)
when C>1.0uF =2.5/~/C(kV)

After impulse the capacitor shall be subjected to
Endurance Item?2 .
Endurance
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European standard

[between terminals
and enclosure
]
3000MQ or more
3000MQ
at DC100V
Dissipation factor

1.0 uF
Within +0.8% of the value
before the test. at 10kHz

at 10kHz
C>1.0 uF
Within +0. % of the value
before the test. at 1kHz

at 1kHz

No Item Performance Testing method
Appearance -14 414
No remarkable change. The capacitor shall be applied the voltage ( )
continuously for 1000hours in the testing oven at
Withstand voltage condition of the temperature (+1004%2) .Howerer
Nothing abnormal shall be found, | the capacitor shall be applied a voltage of
when applied a voltage specified| 1000Vrms for 0.1second at every 1 hour.
below for 1 minute. +
1 1
. AC \%
[between terminals Voltage ()
] Y2: 170% of rated voltage ( -14)
C 0.0068 uF AC 1500V
C 00068 uF DC 1183V X2: 125% of rated voltage ( -14)
[between terminals
and enclosure After the test , make the appearance checking
] and measurement of capacitance and dissipation
AC 2050V factor.
Change rate of capacitance And then measure the insulation resistance after
: the withstand voltage.
Within +=10% of the value
before the test.
=
Insulation resistance
[between terminals
2 Endurance 1
C 0.33pF:
3000M<Q or more
3000MQ
at DC 100V
C >0.33 uF:
1000MQ pF or more
1000MQ uF
at DC 100V
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European standard

[between terminals
and enclosure
]
3000MQ or more
3000MQ
at DC100V
Dissipation factor

C 10uF
Within +0.8% of the value
before the test. at 10kHz

at 10kHz
C>1.0 uF
Within +0. % of the value
before the test. at 1kHz

at 1kHz

No Item Performance Testing method
Appearance -14 41
No remarkable change. The capacitor under test shall be put in the
testing oven at condition of the temperature
Withstand voltage +40=+2 and the humidity at 90 to 95%
Nothing abnormal shall be found, | for 21 days, and then shall be let alone at
when applied a voltage ordinary condition for (1 2)hours.
specified below for 1 minute. After the test, make the appearance checking
and measurement of capacitance and
dissipation factor.
[between terminals And then measure the insulation resistance
] after the withstand voltage.
C 0.0068 uF AC 1500V + =
C 0.0068 uF DC 1183V
[between terminals @a 2
and enclosure
]
AC 2050V
Change rate of capacitance
Within &= % of the value
before the test.
+
Insulation resistance
[between terminals
Damp ]
3 heat C 0.33pF:
( ) 3000MQ or more
3000MQ
at DC 100V
C >0.33 uF:
1000MQ pF or more
1000MQ uF
at DC 100V
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European standard

No Item Performance Testing method
The capacitor should not -14 417
continue to flame for 30| Tissue paper is put 200 mm under the test
seconds or more. capacitor.

Burning droplets or glowing| Time of exposure to flame : See Tablel.
parts falling down shall not| eight of test flame : (1241)

ignite the tissue paper. 200
Tissue paper : 1
) by JIS 4046 6.86 . -+
Passive- ' -
4 | flammability Tablel ()
( ) Capacitor volume Time of exposure to flamg
V mm3 S
JIS 4046 6.86 500< V1750 20
1750< V 30
No burning of the cheesecloth -14 4.18
around the capacitor. The capacitor shall be wrapped in at least one
not more than two complete layers of
cheesecloth.
The capacitor shall be subjected to 20
dischages under the condition shown by table
1.
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
Active- dischage.
5 flammability
( ) 1

(AC275V)

Tablel ( 1)

Capacitor | Apply voltage

M 5.0kV +7/-0%

u 2.5KV +7/-0%




TYPE:ECQUL Page21of 28

14.Approved standard

Class Rated Capacitance
Approved standard voltage | range
uL1414
Across-The-Line Capacitors, o
Antenna Coupling and Line-By-Pass 250VAC | (0.001 1.0)p
Components
UL
(USA)
UL1283
Electromagnetic Interference (EMI) Filters 250VAC | (12 2.2)u
CSA C22.2 No.1-98
Across-the-Line, Antenna-lsolation and — | 250VAC | (0.001 1.0)n
Line-By-Pass Component
(Canada)
CSA C22.2 No.8-86
Electromagnetic Interference (EMI) Filters — | 250VAC | (12 2.2)p
(0.001
Y2 275VAC 0.0068)
VDE IEC60384-14 2nd Edition (1993),A1(1995)
(Europe) EN132400(1994)
X2 275VAC | (0.001 2.2)p

Note 1) Capacitor shall be applied as the type name “ECQUL”

Note 2) “ECQUL” is approved by VDE based on European standard ( -14).
There are SEMKO,DEMKO,NEMKO,FIMKO,SEV ,etc. as European regulations expect VDE.
As long as VDE certification with -14 recognition is obtained , no problem occurs.
,VDE SEMKO DEMKO NEMKO FIMKO SEV VDE
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ACautions about safety in use

1 Permissible conditions
Use components within the specified limits listed below (  to ). Over rated conditions might cause
deterioration, damage, smoke and fire. Don't use over rate.

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

(VO P) ’
Voltage waveform
Use the sine wave of commercial frequency ( or
Please ask to us in case capacitors are used at dlfferent 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.

Permissible pulse current
Pulse current set to the value or less which gets from the dV/dt value of characteristics and please ask
to us if the total over the 10,000 cycles.
If category temperature over the 85 |, pulse current must reduce according to Figl of page8.
15 / , 10000

85 1
Operating temperature range
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 or less in 85 or less of category
temperature.
If category temperature over the 85 to 100  or less ,temperature rise within 6  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.

85
10 85 100

/8
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(2)Please provide the protective means for safety if the pulse or rms current is exceed the permissible values,
by the abnormal action of in the circuit.

(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.

Q
(4)Don't give a shock or damage to the capacitor.
And the lead wire should no be given force over the value specified 9.6 Termination strength test
( re-processing of lead wire,etc.)

(5)Storage use keeping of the product
Storage product

Please keep the capacitor within years after shipment as a rule, in temperature of 35 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.

85%RH

Keeping or using in high humidity.

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.

Cautions on gas atmosphere

When using in an oxidizing gas such as hydrogen chloride, hydrogen sulfide and sulfurous acid, the
evaporated film or metallized contact may be oxidized and may result in smoke or fire.

When using by resin coating

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.
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Cautions for soldering
Soldering conditions refer to the below figure page 24/28.
This capacitor is metallized PET capacitor, so it is necessary for caution of thermal stress. Please set
the soldering conditions what is metallic spray is within 160
Please ask to us when exceeding the recommended soldering conditions. Soldering time should be the
total time of 1st bath and 2nd 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 in order to cure the resin for fixing the chip parts, in
combination with chip parts. (Or an excessive heat over the mounting heat resisting temperature may
be applied, leading to breakage of coating resin or deterioration of capacitor characteristic.)
When combining with chip parts, after curing the adhesive, insert capacitor, and solder.
Avoid reflow soldering by combining with chip parts. (Or an excessive heat over the mounting heat
resisting temperature may be applied, leading to breakage of coating resin or deterioration of capacitor
characteristic.)
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 board.

30

Recommended soldering conditions

Soldering with iron

w
=3
g
- :I Dip soldering
@D
3 (See conditions)
3
=
m l
~+
c
=
oD
Conditions
P.W.Board:Through holes sides

or more
Soldering time (sec)

Pre-heating minute or less
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(7)We recommend the ethanol or isopropyl alcohol for capacitor washing.
(Please ask to us about the other solvents)

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

List applicability of detergents

condition
,Note 1
Ethanol
Ultrasonic washing or immersion washing for 5 min
Alcohol 5 :
Isopropyl alcohol
Ultrasonic washing or immersion washing for 5 min
5 ,
-17 Ultrasonic washing for 5 min,60
- -1 Ultrasonic washing for 5 min,60
Silicon - -100 Steam drying for 1min,100
-17 60 5
- -1 60 5
- -100 100 1
Asahi Clean -
Ultrasonic washing or immersion washing for 5 min
Halogen 5 ,
-
é Ultrasonic washing or immersion washing for 5 min
S
N 5 ,
Cold Cleaner 225
Ultrasonic washing for 5 min,60 - ultrasonic
rinsing for 5min at ordinary temperature - hot air
drying for 5min,40
Petroleum
Hydrocarbon 5 o
-40 5
Toluene
Ultrasonic washing or immersion washing for 5 min
5 ;
Terpene Cleaner -7
Spray washing for 5min at ordinary temperature
- purified water spraying for 5min,50
Terpene - hot air drying for 5min,80
-7
5 -50 5 -
80 5




TYPE:ECQUL

Page260f 28

Purified water

Ultrasonic washing for 5 min,60 -
wind-free drying for 5min,85
60 5 -85 5

Clean Through

Ultrasonic washing for 5 min,60 -

purified water ultrasonic washing for 5min,60
- hot air drying for 5min,85

60 5 -60 5
-85 5

Clean Through -841

Ultrasonic washing for 5 min,60 -

purified water ultrasonic washing for 5min,60
- hot air drying for 5min,85

= -841

ks . 60 5 -60 5

= Surface active 85 5

agent -
Pain alpha -100
Ultrasonic washing for 5 min,60 -
purified water ultrasonic washing for 5min,60
- hot air drying for 5min,85
-100

60 5 -60 5
-85 5
Agqua Cleaner
Shower washing for 1min 60 -
Purified water ultrasonic washing for 5min,60
- hot air drying for 5min,85
60 1 -60 5
-85 5

,Note 1 :Washing enabled ><:Washing disabled
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(8)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.
Q Q

(9)The withstand voltage test in UL standard (application of AC 1500V for 1 minute) should be avoided at
acceptance inspection and assembling process because this test is defined as a kind of breakdown test,

which might affect the capacitor characteristics.
AC

(10)This capacitor is correspond to the rated voltage 250VAC on the electrical appliance and material control

law of Japan.
Please ask to us in the advance, if capacitor was used in the circuit voltage over the 250VAC.
250VAC
(11)Hum(Buzz)

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.
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Method of measuring self heating temperature rise

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.

(They shall be measured in normal temperature.)

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.

Small-size capacitor (less than 1.0 uF)
il

They shall be measured at the center of body. (Use thermocouple with ¢0.1, T type.)
@

Big-size capacitor (more than 1.0 uF)
il

They shall be measured at both side of body. (Use thermocouple with 0.1, T type.)
o®

~

@ _

° [o0o]

Temperature measuring instrument

Measure in wind—free state
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SAFETY STANDARD APPROVED METALLIZED POLYESTER

TYPE ECQUL

CAPACITOR

Issue

Date

Description

design

check

approval

1998. 9.10

Establishment

Metsugi

Sakata

Sugimoto

1998.10.28

Addition of capacitance tolerance =10%(K)
+10% K

Metsuugi

Sakata

Sugimoto

1999. 4.13

Addition of capacitance range

(0.033uF 1.0pF-0.01paF 2.2F)

and revise of contents for capacitance range.
(0.033pF 1.0pF-

0.01pF 2.2F)

Metsugi

Sakata

Sugimoto

1999. 5.31

Rives
(9.12 Heat
resistance)
(9.13 Moisture Resistant Loading
temperature 40 - 40
Appearance Insulation resistance)
(13.3 Damp heat
temperature 40 -
Delete of approval file number.
(9.12 , )
(9.13 40 -

Resistance Insulation

40 )

40

(13.3 40 -

No.

40 )

Metsugi

Kasio

Sakata

2001. 2.8

Renewal of “Cautions about safety in use”.

© )

Metsugi

Kasio

Nagaoka

2001. 6.21

Addition of capacitance range
(0.01puF 22 F50.001puF  2.2F)
and revise of contents for capacitance range.

(0.01puF 22F-0.001puF 2.2F)

Kasio

Matsuoka

Morii

2001. 7.16

Written by Japanese and English.

Nishikori

Matsuoka

Morii

2003.10. 1.

Add Cution about safety in use (5)-

(6) Change Soldering
Preheat temp 110
260 4Sec - 260
350 -390

-»120 Soldering Temp
6sec, Solder iron temp

110
260 6sec

120 Dip260 4Sec—

350 -390

Takahasi

Nishikori

Sakata
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SAFETY STANDARD APPROVED METALLIZED POLYESTER CAPACITOR
BARE AYIAXR RYUZAFI 22T

TYPE ECQUL

Issue
s

Date
HfF

Description

WIERE

Design
EHEMEE

Approval
HlEE

QA Approval
e ER

2004.10.1

Approval column changed, Company name
changed

Add content of cautions for soldering
REBWEE, HHEEE
EBREHBALMTONE ZEM

fETEE

H

£H

I 2005.4.1

Company name changed

HHEE

H

ZH

J | 2006.4.1

Company name changed

HAEE

M

RAT

2007.12.05

Rives 3RECETIE.
11. 6 Dielectric voltage withstand
THEBEQ. 2 F~22 1 F)

Performance 1HEE :

Nothing abnormal shall be found.

(Don’t work the cut-off)

BEDIRNI &, WMINEELRNI &)
—

Nothing breakdown shall be found. -

H

i)

L |2008.04.01

BIEORNWT &,

Company name changed

HHEE
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Film Capacitor Packaging Specifications

[Packaging Specifications ]
1. Packaging case form (bulk type/ )
H Size of case
Size of case (mm)
L T H
about about about
T 220 285 120
] /

2. Marking form of box package

Customer Matsushita Part No. Part No.
Customer Part No. Quantity
Quantity Inspector Inspector
Note.)Lot. No. make an entry of label.
No.
3. Minimum packaging quantity
Bag package 100pieces
100

To mark same makes (G| with label for minimum packaging quantity.

.Taping type
4-1. See individual drawing
4-2. Marking form of packing

______________ Customer Matsushita Part No.

Customer Part No. Part No.
Quantity
___________________________________ Quantity Inspector Inspector

Panasonic

Panasonic Electronic Devices Co., Ltd.
Capacitor Business Unit
Panasonic Electronic Devices Film Capacitor (Beijing) Co., Ltd.
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Label

Label is put on packing case and taping type package..

Contents/

Matsushita Part No/
Quantity/

Serial No / No.
Nation of origin/






