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SCOPE  
This specification covers the requirement for metallized polypropylene dielectric fixed capacitor for use in 
AC/DC,DC/DC converter circuits(for example: filter circuit) and electronic equipment. 

AC/DC DC/DC
 

 
 

PRODUCT NAME   
Metallized polypropylene film capacitor, Type ECWFG.   

   
ECWFG60   (Lead pitch 27.5mm) 

27.5mm  
PRODUCT RANGE   

 

Category temperature range 
 

40 to 110  
Includes the self-temperature rise value on the wall surface and the 
temperature on the capacitor wall surface on the heat source side. 
However, when used at temperatures exceeding 85 , the voltage and 
current must be reduced (Figures 1, 2, 3). 

 
85

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

 
 

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

110 125
200  

1 2 3  
 

Rated voltage 
 

600V DC 
Refer to Fig.1 in case temperature of the surface of the capacitor body 
exceeds 85 . 
Peak to peak voltage applied on the capacitor should be less than 
141Vp-p ,and zero to peak voltage should be less than 600Vo-p. 

 
Capacitance range 

 
Refer to the individual drawing. 

 
Capacitance tolerance 

 
Refer to the individual drawing. 

 
Category temperature range is the surface temperature of the capacitor including temperature rise on unit.  

 
 

APPEARANCE  
Marking shall be legible in the right place. 

 
Plating of lead wire shall be perfect without rust. 

 
Coating shall be perfect without any crack, rent, pinhole etc., that matters practical use. 

 
 
 

REFERENCE



Product 
Specifications 

 

METALLIZED  POLYPROPYLENE  CAPACITOR 
 

TYPE ECWFG 600V DC 
 

 
Clsf. 28 37  

 
No. 1 43  

 
Revision Code R2  
 2/29 P. 

 

 

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

CONSTRUCTION  
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. 

2  
 
[Construction] 
 
 
 
  
 
 
 
 
 
 
 
 
 
 

DIMENSIONS  
As specified in the individual drawing. 

 
 

CONDITIONAL STANDARD TEST  
      The test shall be conducted at a temperature of from 15  to 35 ,a humidity of from 45% to 75%. 
  However the test shall be conducted at a temperature of 20±2 ,a humidity of 60% to 67%,when doubt is 

entertained about judgement. 

 
 

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

 
1) Capacitance  
    
2) Capacitance tolerance code  
    
3) Rated voltage code  
   ( )  
4) Date code 
   

 
 
 

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

Non combustible resin 
( ) 

Red phosphorus free 
 

Element (Metallized polypropylene film  polypropylene film) 
(  ) 

Lead wire 
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CHARACTOR  
No. 

 
Item 

 
Performance 

 
Testing method 

 

 
Voltage 
proof 

 

[Between 
terminals] 

 

Nothing abnormal shall 
be found. 

 

According to 4.2.1 
The capacitor shall be applied the voltage 
of 150% of the DC rated voltage for 1 
minute.  
(The capacitor shall be applied the voltage 
through a resistor of 2k  or more when 
charge and discharge.) 
 

 

[Between 
terminals 
and 
enclosure] 

 

According to 4.2.1 
The capacitor shall be applied the voltage 
of 200% of the DC rated voltage for 1 to 5 
seconds. 
 

 

 
Insulation 
resistance 

 

[Between 
terminals] 

 
3000  or  more  

According to 4.2.4 
(500±15)V DC shall be applied for (60±5) 
second after which measurement shall be 
made at (20±2) .

 Capacitance 
 

Within a range of specified value. 
 

According to 4.2.2 
Measurement shall be made at a frequency 
of (1±0.2) kHz (20±2)  

 
Tangent of   
loss angle 

 

0.10% or less (1kHz) 

According to 4.2.3 
Measurement shall be made at a frequency 
of (1±0.2) kHz, (10 2) kHz (20±2)  

10 2
1.0% or less (10kHz) 

 
 

REFERENCE



Product 
Specifications 

 

METALLIZED  POLYPROPYLENE  CAPACITOR 
 

TYPE ECWFG 600V DC 
 

 
Clsf. 28 37  

 
No. 1 43  

 
Revision Code R2  
 4/29 P. 

 

 

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

CHARACTOR  
No. 

 
Item 

 
Performance 

 
Testing method 

 

 
Terminal 
strength  

 

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

 
 

According to 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. 

Bending  strength  
No breaking or loosening of the 
terminal shall be found. 

 

According to 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.

 

Lead wire diameter 
 

mm 

Tensile force 
 

N 
Over 0.5 to 0.8 

 10 1 

Lead wire diameter 
 

mm 

Bending force 
 

N 
Over 0.5 to 0.8 

 5 0.5 
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CHARACTOR  
No. 

 
Item 

 
Performance 

 
Testing method 

 

 Vibration  
 

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

 
 

 

According to 4.7 
The following vibration shall be applied to 
the capacitor. 
Range of vibration frequency 10Hz to 
55Hz total amplitude 1.5mm, rate of 
frequency vibration to be such as to vary 
from 10Hz to 55Hz and return to 10Hz in 
about 1 minute and thus repeated. 
Thus shall be conducted for 2 hours each 
(total 6 hours) in mutually perpendicular 
directions. 
The connection of the element shall be 
examined during the last30 minutes of 
the test. Attachment method is refer to 
JIS C60068-2-47 appendix A fig.2-f. Total 
amplitude:1.5mm 

 Solderability 
 

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

 
 

According to 4.5 
The lead wire shall be immersed in 
methanol solution of resin (about 25%) 
and its depth of dipping shall be up to 
1.5mm to 2.0mm from the root of the 
terminal in the solder bath at a 
temperature of (245±5)  for (2±0.5) 
seconds, by using a heat shield plate of 
(1.6±0.5) mm. 
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CHARACTOR  
No. 

 
Item 

 
Performance 

 
Testing method 

 

8 

Resistance to 
soldering 
heat( ) 

 
 
( ) 

Appearance 
 

No remarkable change 
 

According to 4.4 
The lead wire shall be immersed in 
methanol solution of resin (25%±2%) and 
its depth of dipping shall be up to 1.5mm 
to 2.0 mm from the root of the terminal in 
the solder bath at a temperature of 
(390±10)  for (3.5±0.5) seconds, by using 
a heat shielding plate (thickness 
1.6mm±0.5mm). 
After the immersion is finished, the 
capacitor shall be let alone at ordinary 
temperature and humidity for  to 2 
hours.

Withstand  
voltage 

 

To be satisfied item 1. 
 

 

Change rate of  
capacitance 

 

Within ±3% of the value 
before the test. 

 

Insulation  
resistance 

 

[Between terminals 
] 

To be satisfied item 2. 
 

Connection of 
the element 

 

It shall be stabilized. 
 

9 

Resistance to 
soldering 
heat( ) 

 
 
( ) 

Appearanc 
 

No remarkable change 
 

The lead wire shall be immersed in 
methanol solution of resin (25%±2%) and 
its depth of dipping shall be up to 
1.5~2.0mm from the root of the terminal in 
the solder bath at a temperature of 
(260±5)  for (10±1) second by using a 
heat shielding plate of (1.6±0.5)mm 
thickness. 
After the immersion is finished, the 
capacitor shall be let alone at ordinary 
temperature and humidity for 1 to 2 hours. 

Withstand 
voltage 

 
( ) 

Satisfy the value whichp
rovides to item 1. 

 
Change rate of 
capacitance 

 

Within ±3% of the value 
before the test. 

 
Insulation 
resistanc 

 

Satisfy the value whichp
rovides to item 2. 

 

Connection of 
the element 

 

It shall be stabilized. 
 

10 

Solvent 
 Resistance 

 
 

Appearance  
 No remarkable change. 
Marking: 
 To be legible. 

 

The capacitor shall be completely 
immersed into the reagent of Isopropyl 
alcohol for (5±0.5) minutes at a 
tempreature of (23±5) . 
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CHARACTOR  
No. 

 
Item 

 
Performance 

 
Testing method 

 

 

Characteristics 
depending on 
temperature 

 

Lower category temperrature  
Change rate of capacitance  
Within (+3/ 0)% of the rate of  
change of (a) points to (b) points  
before the test. 

 
 

/  

According to 4.2.6 
Measurements shall be conducted at each 
of the temperatures specified as following 
after the capacitor has reached thermal 
stability. 

 (a)  ( 40±3)  
(b)  (20±2)  
(c)  (110±2)

Upper category temperrature  
Change rate of capacitance  
Within (+0/ 5)% of the rate of  
change of (c) points to (b) points  
before the test. 

 
 

%/ %  
 

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

 
 

10M F or  more  
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CHARACTOR  
No. 

 
Item 

 
Performance 

 
Testing method 

 

 
Rapid change 
of temperature 

 

Appearance 
 

No remarkable change. 
 

According to 4.6 
The capacitor under the test shall be kept 
in the testing oven and kept at condition of 
the temperature of ( 40±3)  for (30±3) 
minutes.  
After this, the capacitor shall be let alone 
at the ordinary temperature for 3 minutes 
or less. 
After this, the capacitor under the test 
shall be kept in the testing oven and kept 
at condition of the temperature of 
(105±2)  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 to 2 
hours, and shall be satisfied with the 
following performance. 

Change rate of 
capacitance 

 

Within ±10% of the 
value before the test 

%  
 

Insulation 
resistance 
[between 
terminals] 

 
 

 or  more  

Tangent of  
loss angle 

 

0.11% or less at 1kHz 
0.11 at 1kHz 

1.10% or less at 10kHz 
1.10% at 10kHz 
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CHARACTOR  
No. 

 
Item 

 
Performance 

 
Testing method 

 

 
Moisture 
resistance 

 

Appearance 
 

No remarkable change. 
 

According to 4.11 
The capacitor under test shall be put in 
the testing oven and kept at condition of 
the temperature (40±2)  and the 
humidity at 90 to 95% for (1000+48/ 0) 
hours and then shall be let alone at 
ordinary condition for 1 to 2 hours.

 

Withstand 
voltage 
[between 
terminals] 

 
 

 

Nothing abnormal shall 
be found, when applied  
a voltage of 130% of the  
DC rated voltage for 60  
seconds. 

 
Change rate of 
capacitance 

 

Within ±10% of the value  
before the test.  

 
Insulation 
resistance 
[between 
terminals] 

 
 

 or  more  

Tangent of loss 
angle 

 

0.11% or less at 1kHz 
0.11 at 1kHz 

1.10% or less at 10kHz 
1.10% at 10kHz 

 

Moisture 
Resistant 
loading( ) 

( ) 

Appearance 
 

No remarkable change. 
 

According to 4.11 
The capacitor under test shall be applied 
the voltage of 600VDC continuously for 
(1000+48/ 0) hours in the testing oven 
and kept at condition of the temperature 
(40±2)  and the humidity at 90 to 95% 
and then shall be let alone at ordinary 
condition for 1 to 2 hours. 

Withstand 
voltage 
[between 
terminals] 

 
 

 

Nothing abnormal shall 
be found, when applied  
a voltage of 130% of the  
DC rated voltage for 60  
seconds. 

 
Change rate of 
capacitance 

 

Within ±10% of the value  
before the test.  

 
Insulation 
resistance 
[between 
terminals] 

 
 

 or  more  

Tangent of loss 
angle 

 

0.11% or less at 1kHz 
0.11 at 1kHz 

1.10% or less at 10kHz 
1.10% at 10kHz 
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CHARACTOR  
No. 

 
Item 

 
Performance 

 
Testing method 

 

 

Moisture 
Resistant 
loading( ) 

( ) 

Appearance 
 

No remarkable change 
 

According to 4.11 
The capacitor under test shall be applied 
the voltage of 600VDC continuously for 
(1000+48/ 0) hours in the testing oven 
and kept at condition of the temperature 
(60±2)  and the humidity at 90 to 95% 
and then shall be let alone at ordinary 
condition for 1 to 2 hours. 

Withstand  
voltage 
[Between  
terminals] 

 
 

Nothing abnormal shall 
be found, when applied  
a voltage of 130% of the 
DC rated voltage for 60  
seconds. 

 
Change rate  
of capacitance 

 

Within ±10% of the value  
before the test.  

 
Insulation  
resistance   
[Between  
terminals] 

 
 

 or  more  

Dissipation  
factor 

 

0.11% or less at 1kHz 
0.11 at 1kHz 

1.10% or less at 10kHz 
1.10% at 10kHz 

 

Moisture 
Resistant 
loading( ) 

( ) 

Appearance 
 

No remarkable change 
 

According to 4.11 
The capacitor under test shall be applied 
the voltage of 420VDC continuously for 
(500+24/ 0) hours in the testing oven 
and kept at condition of the temperature 
(85±2)  and the humidity at 80 to 85% 
and then shall be let alone at ordinary 
condition for 1 to 2 hours. 

Withstand  
voltage 
[Between  
terminals] 

 
 

Nothing abnormal shall 
be found, when applied  
a voltage of 130% of the 
DC rated voltage for 60  
seconds. 

 
Change rate  
of capacitance 

 

Within ±10% of the value  
before the test.  

 
Insulation  
resistance   
[Between  
terminals] 

 
 

10  or  more  

Dissipation  
factor 

 

0.20% or less at 1kHz 
0.20 at 1kHz
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CHARACTOR  
No. 

 
Item 

 
Performance 

 
Testing method 

 

 Endurance 
 

Appearance 
 

No remarkable change 
 

According to 4.12 
The capacitor under test shall be
applied the voltage of 125% of the DC 
rated voltage continuously for 
(1000+48/ 0)hours in the testing oven 
and kept at condition of the temperature 
at(85±2) and then shall be let alone at 
ordinary condition for (1.6±0.5) 
hours.(the capacitor shall be applied the 
voltage through series connected 
resister of 20  to 1000  per 1V) 

Change rate  
Of capacitance 

 

Within ±10% of the 
value before the test. 

 

Insulation  
resistance 
[Between  
terminals] 

 
 

10  or  more  

Dissipation  
factor 

 

0.11% or less at 1kHz 
0.11 at 1kHz 

1.10% or less at 10kHz 
1.10% at 10kHz 

 Endurance 
 

Appearance 
 

No remarkable change 
 

According to 4.12 
The capacitor under test shall be
applied the 360VDC continuously for 
(1000+48/ 0)hours in the testing oven 
and kept at condition of the temperature 
at(125+0/-10) and then shall be let 
alone at ordinary condition for (1.6±0.5) 
hours.(the capacitor shall be applied the 
voltage through series connected 
resister of 20  to 1000  per 1V) 

 

Change rate  
Of capacitance 

 

Within ±10% of the 
value before the test. 

 
Insulation  
resistance 
[Between  
terminals] 

 
 

10  or  more  

Dissipation  
factor 

 

0.20% or less at 1kHz 
0.20 at 1kHz 
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CHARACTOR  
No. 

 
Item 

 
Performance 

 
Testing method 

 

 

High  
Frequency 
Loading 

 
 

Appearanc 
 

No remarkable change. 
 

The capacitor under the test shall be 
applied the current of 120% of 
permissible current specified in Fig.4 
showed as below, for (1000 +48/ 0) 
hours in the testing oven and kept at 
condition of the capacitor surface 
temperature under 85 . 
After this, the capacitor shall be let alone 
at ordinary temperature for (1 2)hours. 

Wave form sine wave  
Frequency 10kHz~100kHz

Change rate of 
capacitance 

 

Within ±5% of the 
value before the test. 

 
Insulation  
resistance 
[Between  
terminals] 

 
 

10  or  more  

Dissipation 
factor 

 

0.11% or less at 1kHz 
0.11 at 1kHz 

1.10% or less at 10kHz 
1.10% at 10kHz 

 
Own 
Temperature 
Rise 

 

The temperature rise of capacitor. 
 

 
20  or less.  
at 85  

The capacitor under the test shall be 
applied the maximum permissible current 
according to Fig.4-1 and measured own 
temperature rise by the method of Fig.6. 
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CHARACTOR  
No. 

 
Item 

 
Performance 

 
Testing method 

 

 

High 
Temperature 
Exposure 

 

Appearance 
 

No remarkable change 
 

According to MIL-STD-202 Method108 
 
(1000+48/-0) hrs. at rated operating 
temperature (110±2) Measurement at 
24±4 hours after test conclusion. 

Change rate  
Of capacitance 

 

Within ±10% of the value 
before the test. 

10  

Insulation  
resistance 
[Between  
terminals] 

 
 

 or  more  

Dissipation  
factor 

 

0.11% or less at 1 kHz 
 

 
Temperature 
Cycling 

 

Appearance 
 

No remarkable change. 
 

According to JESD22  MethodJA-104 
1000 cycles (-55 3)  to (85 2)  
 (30 3)min maximum dwell time at each 
temperature extreme. 1 min. maximum 
transition  time 
 Measurement at( 24±4) hours after test 
conclusion. 

Change rate of 
capacitance 

 

Within ±7% of the value 
before the test 

%  
Insulation 
resistance 
[between 
terminals] 

 
 

 or  more  

Tangent of  
loss angle 

 

0.11% or less at 1 kHz 
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CHARACTOR  
No. 

 
Item 

 
Performance 

 
Testing method 

 

 

Moisture 
Resistance 

 
 

Appearance 
 

No remarkable change 
 

According to MIL-STD-202 Method106 
Perform the following conditions for 24 
hours 1 cycle year, 10 cycles. 

 Change rate  
Of capacitance 

 

Within ±7% of the value 
before the test. 

 

Insulation  
resistance 
[Between  
terminals] 

 
 

 
 

 or  more  

Dissipation  
factor 

 

0.11% or less at 1 kHz 
 

 
Biased 
Humidity 

 

Appearance 
 

No remarkable change 
 

According to MIL-STD-202 Method103 
The capacitor under test shall be applied 
the voltage of 600VDC continuously for 
(1000+48/ 0) hours in the testing oven 
and kept at condition of the temperature 
(40±2)  and the humidity at 90 to 95% 
and then shall be let alone at ordinary 
condition for 1 to 2 hours. 

Change rate  
of capacitance 

 

Within ±10% of the value  
before the test.  

 
Insulation  
resistance   
[Between  
terminals] 

 
 

 or  more  

Dissipation  
factor 

 

0.11% or less at 1 kHz
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CHARACTOR  
No. 

 
Item 

 
Performance 

 
Testing method 

 

 
Operational 
Life 

 

Appearance 
 

No remarkable change 
 

According to MIL-STD-202 Method108 
The capacitor under test shall be
applied the voltage of 0.75% (600
0.75=450VDC) of the DC rated voltage 
continuously for (1000+48/ 0)hours in 
the testing oven and kept at condition of 
the temperature at(110±2) and then 
shall be let alone at ordinary condition 
for (1.6±0.5) hours.(the capacitor shall 
be applied the voltage through series 
connected resister of 20  to 1000  per 
1V) 

Change rate  
Of capacitance 

 

Within ±7% of the value 
before the test. 

 

Insulation  
resistance 
[Between  
terminals] 

 
 

 or  more  

Dissipation  
factor 

 

0.11% or less at 1 kHz 
 

 
External 
Visual 

 

No remarkable change 
 

Inspect device construction, marking and 
workmanship. 

 
Physical 
Dimension 

 

Be within the specified value. 
 

Verify physical dimensions to the 
applicable device specification. 

 
Terminal 
strength  

 

No breaking or loosening of the terminal 
shall be found. 

 

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. 
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CHARACTOR  
No. 

 
Item 

 
Performance 

 
Testing method 

 

 
Terminal 
strength  

 

No breaking or loosening of the terminal 
shall be found. 

 

According to MIL-STD-202 Method211 
Test Condition C:Bend Test 
 
While applying the load 227g 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. 

 
Resistance 
to Solvents 

 

Appearance No remarkable change. 
Marking :To be legible. 

 

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

 

Mechanical 
shock 

 

 

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

 
 

 

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  

’

 

0 0 

0.4D D 
0.1D 

0.05A 

-0.05A 

A 
1.15A 

0.85A 

0.2A 

-0.2A 
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CHARACTOR  
No. 

 
Item 

 
Performance 

 
Testing method 

 

 Vibration  
 

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

 
 

 

According to MIL-STD-202 Method204 
 Capacitors are fixed to a printed circuit 
board so that their cases are not 
separated from the surface of the printed 
circuit board. The board size is tested on 
a standard board of 120 × 150 mm with 
the pitch of 40 mm × 12 fixed. 

At right angles to any of three directions 
Vibration acceleration: 5 G 
Vibration frequency: 10 Hz to 2000 Hz (20 
minutes)Vibration time: 12 cycles 

 
MIL-STD-202 204  

 

Resistance to 
soldering 
heat 

 
 
 

Appearanc 
 

No remarkable change 
 

According to MIL-STD-202 Method210 
 
The lead wire shall be immersed in 
methanol solution of resin (25%±2%) and 
its depth of dipping shall be up to 
1.5~2.0mm from the root of the terminal in 
the solder bath at a temperature of 
(260±5)  for (10±1) second by using a 
heat shielding plate of (1.6±0.5)mm 
thickness. 
After the immersion is finished, the 
capacitor shall be let alone at ordinary 
temperature and humidity for 1 to 2 hours. 

Withstand 
voltage 

 
( ) 

Satisfy the value which
provides to item 9.1. 

9.
 

Change rate of 
capacitance 

 

Within ±3% of the 
value before the test. 

 

Insulation 
resistanc 

 

Satisfy the value which
provides to item 2. 

 

Connection of 
the element 

 

It shall be stabilized. 
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CHARACTOR  
No. 

 
Item 

 
Performance 

 
Testing method 

 

 
ESD 

 

Appearance 
 

No remarkable change 
 

According to AEC-Q200-002 

Pulse generation side charging capacitor 
capacity 150pF, the discharge side series 
resistance 2000 , a pulse voltage is 
applied once to the sample. Charging 
voltage to 12kV (Class 5A or equivalent). 
Then, after being allowed to stand 1h ~ 
2h to the standard state, it is measured. 

150pF,
2000

1 12kV(
5A ) h h

 

Change rate  
Of capacitance 

 

Within ±7% of the value 
before the test. 

 

Insulation  
resistance 
[Between  
terminals] 

 
 

 or  more  

Dissipation  
factor 

 

0.11% or less at 1 kHz 
 

 
Solderability 

 

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

 
 

According to J-STD-002 
 
The lead wire shall be immersed in 
methanol solution of resin (about 25%) 
and its depth of dipping shall be up to 
1.5mm to 2.0mm from the root of the 
terminal in the solder bath at a 
temperature of (245±5)  for (5±0.5) 
seconds, by using a heat shield plate of 
(1.6±0.5) mm. 
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Fig.1 VOLTAGE DERATING VS. TEMPERATURE 

1  

When used beyond 85  at temperature of capacitor surface, delate the rated voltage as shown below. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
Fig.2 CURRENT DERATING VS. TEMPERATURE 

2 ,  

,
 

When used beyond 85  at temperature of capacitor surface, reduce the permissible current 
rated  (rms:Fig.4 and pulse:Table.1) as shown below. 
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Temperature of a capacitor surface 

Temperature derating 
rate of rated voltage 

Temperature derating  
rate of current 
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Fig.3  PERMISSIBLE TEMPERATURE RISE DERATING VS. SURFACE TEMPERATURE OF A CAPACITOR 

When used beyond 85  at temperature of capacitor surface, reduce the own temperature rise  
as shown below. 
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Temperature of a capacitor surface 

Temperature derating  
rate of temperature rise 
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Fig.4  PERMISSIBLE CURRENT (RMS) VS. FREQUENCY 

4  

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

When used beyond  at temperature of capacitor surface, be in accordance with Fig.2 . 
85  
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Tab.1  PERMISSIBLE PULSE CURRENT 

 
Please use this capacitor within pulse current which specified in under table. 

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

 
Permissible pulse current is determined as the product of the capacitance value C ( F)  
and voltage change dV/dt per s.  

 
(Example ) ECWFG60205J 

         Capacitance : 2.0 F, Permissible dV/dt value : 40 
         Permissible pulse current : 2.0( F)×40 = 80A0-P 

(However, number of repetitions is 10,000 times or less, that is, momentary pulse current can be used 
up to 80A0-P. Consult us, meanwhile, if pulses are applied more than 10,000 times. 

 
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.  
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Caution of using  
 

Safety Precautions  

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. 

 
 
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 

 
a.  
b.  
c.  

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

 

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. 

 
 

Please inquire about unspecified condition and uncertain content. 
  

In case the question arise in the PRODUCT SPECIFICATION FOR APPROVAL, the contents in Japanese shall 
be prioritized. 
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2 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 

 
 

Not to be connected directly to Primary or AC line. 
 

Peak to peak voltage applied on the capacitor should be less than 141Vp-p, and zero to peak 
voltage should be less than 600V. 

 
Permissible pulse current   
 Pulse current should be within the figures calculated by Tab.1  
 

 
Permissible current  
 The permissible current must be considered by dividing into pulse current (peak current) and 
continuous current (rms current) depending on the breakdown mode, and when using, therefore, 
make sure the both current are within the permissible values. When used beyond 85  at 
temperature of capacitor surface, be in accordance with Fig.2  

 Continuous current should be within the specified figure in Fig.4 . Contact us when the waveforms 
are totally different from the sine wave. 

 
Category temperature range  
 It must be noted, however, the category temperature range is the surface temperature of the 
capacitor, not the ambient temperature of the capacitor. 

 
  
 In actual use, make sure the sum of the ambient temperature + capacitor’s own temperature rise 
value (Within specified value), that is, the capacitor surface temperature is within the category 
temperature range. 

 
 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. 
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Handling cautions  

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

Don’t apply the excessive force to the body. 
  

 
Storage and use keeping of the product  
)Storage product   

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

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

 
Keeping or using in high humidity.  
Confirm characteristics and reliability when used or stored in high humidity for a long period, 
because characteristic deterioration as low insulation resistance and oxidized electrode may occur 
due to the humidity absorbed through the enclosure of the components. 

  
 
Cautions on gas atmosphere  
Don’t use in an oxidizing gas such as hydrogen chloride, hydrogen sulfide and sulfurous acid, 

because the evaporated film or contact parts may be oxidized and may result in smoke or fire. 
 

 
 
When using by resin coating  
Make sure characteristics and reliability when using the resin coating or resin embedding for the 
purpose of improvement of humidity resistance or gas resistance, or fixing of parts because failures 
of a capacitor such as a) ,b) and c) may be occurred. 

a) The solvent which contained in the resin permeate into the capacitor, and it may deteriorate the 
characteristic. 

b) When hardening the resin, chemical reaction heat (curing heat generation) happen and it may 
occurs the infection to the capacitor. 

c) The lead wire might be cut down and the soldering crack might be happen by expansion or 
contraction of resin hardening. 
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Soldering  
A film capacitor tends to be influenced of heat. Therefore, sufficient cautions are required for the 
determination of soldering conditions. 

 
When soldering, the internal temperature of a capacitor must keep below the value of the table 
mentioned below.  

 
 

(the maximum value of the internal temperature of a Capacitor) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Solder within the conditions mentioned in Fig.5 . 
 Soldering time in 2 bath soldering equipment should be the total time of 1ST bath and 2ND bath. 
Pre-heat temperature means the maximum temperature of the circumference of a capacitor 
containing the Copper plating portion on the reverse side of the P.W.Board when carrying out 
pre-heat.(Please check temperature profile by thermocouple.) 

 
 
 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. 
 

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

 
 

 

Metallic contact part temperature 
(thermocouple A) 

    
145  

Thermocouple A( 0.1) 

Metallic contact part 
 

Capacitor 
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5  Recommended soldering condition    
 

         

         

         

         

         

         

         

         

 
 

 
 

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.)  

 
 

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

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

 

 
 
 
 

 
 
 
 
 

Soldering iron 
 

Dip soldering 
 

Condition Dip soldering  
P.W.Board 

 
Thickness  
t=1.6mm±0.5mm 

Pre-heating 
 

Measurement 
temperature 120  within 
1 minute(Back side of 
P.W.Board around the 
capacitor 

 
 

Capacitor 
 Thermocouple C( 0.1) 

 

P.W. Board 
 the part of measuring 
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Washing  
 Contact for detail for washing solvent and washing method in case they may cause deterioration of 
appearance or characteristics. 
  
 Generally it is less affected by alcohol derivative washing solvent, and is likely to be affected by highly 
polar solvent. 
 

 
 For environmental protection, please avoid the use of agents that may cause ozone layer destruction. 
  
 Long washing time may cause damage to the capacitor. 
 

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

 
 

Hum sound   
The hum sound might be generated when there is a distortion in the shape of waves as the voltage 
impressed to caps contains a lot of higher harmonics elements. However, there is no problem on an 
electric characteristic of caps. 
Please confirm use to the equipment by which the hum sound becomes a problem. 
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Method of measuring inherent temperature rise  
Attaching thermocouple to capacitor by an adhesive, as shown Fig.6below, temperature of capacitor 
surface shall be measured by keeping away from heat influence of surrounding components. 
Own temperature rise is temperature which subtracted atmospheric temperature surrounding capacitor 
from temperature of capacitor surface.(They shall be measured in normal  temperature.)  
In case of being influenced by heat of surrounding components, it shall be measured by putting capacitor 
into box etc. not to influence by convection or wind. 

 

 

 
 If there are influences from other components, please measure with one of the following procedures. 

a) Attach the capacitor on the other PC board. 
b) Mount the capacitor on the same PC board as the actual model and place them inside a box. 

At this time, the current that runs to the capacitor must be the same as the real use. 
Please separate the drawer line from the capacitor terminal as much as possible. 
The heat of the capacitor runs away through drawer line when drawer line is near the capacitor 
terminal, and self-temperature rise lowers. 
Same PC board as the actual model must be used to prevent the self-temperature rise variation 
caused by the types of PC board, wiring pattern, etc. 

 
  
 

-  
( )  

 
 

 
 

 
 

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

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

 
 

 
  

          
  

 
 

 
 
 
 
 
 
 
 
 
 

Main set 
 

The same substrate 
as real use 

 

Thermocouple 1 
(T1) 

Thermocouple 2 
(T2) 

Drawer line 
 

Calm box 
  Temperature 

measuring 
instrument 

 Capacitor 
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