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Conductive Polymer Hybrid Aluminum Electrolytic Capacitors

Specifications for surface mount type
● Reflow guaranteed condition

<  RoHS compliant  >

* For reflow, use a thermal condition system such as infrared 
and radiation (IR) or hot blas

* Panasonic have several series available for pure Tin terminal 
ZVEI reflow based on J-STD-020D (JEDEC).

Specifications for radial lead type (Please contact sales for details.)

●  Flow soldering condition
< RoHS compliant >

The size and shape are different frome standard products.
Please inquire details of our company.

< Size code：D, D8 >
Unit：ｍｍ

< Size code：F, G, G12, G16 >
Unit：ｍｍ

*1:±0.2
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Mounting specification

Vibration-proof products
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Peak temp.
Time in peak
temperature

Time
maintained

Time of reflow
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Conductive Polymer Hybrid Aluminum Electrolytic Capacitors

Land / Pad pattern
The circuit board land/pad pattern size for chip capacitors is specified in the following table.
The land pitch influences installation strength and consider it.

Unit：ｍｍ

< Standard products >

When size “a” is wide, back fillet can be made, 
decreasing fitting strength.

＊Take mounting conditions, solderability and fitting strength into consideration when 
   selecting parts for your company’s design.

< Vibration-proof products >
Unit：ｍｍ

When size “A” is wide, back fillet can be made, 
decreasing fitting strength.

Unit：ｍｍ

When size “A” is wide, back fillet can be made, 
decreasing fitting strength.

＊Take mounting conditions, solderability and fitting strength into consideration when 
   selecting parts for your company’s design.
＊ The vibration-proof capacitors of size Φ6.3 has support terminals extending from the bottom side to the lead edge. 

Then, make sure to find appropriate soldering conditions to form fillet on the support terminals if required for appearance 
inspection. 
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H
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Conductive Polymer Hybrid Aluminum Electrolytic Capacitors

Specifications for surface mount type
● Reel dimensions (not to scale) ● Dimensions of outer carton box

Unit：mm

Unit：mm ● Min.packing quantity

● Taping dimensions

✽ Ask factory for technical specifications
Unit：mm

Specifications for radial lead type
● Packing quantity

21-Apr-20

Size code
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D, D8
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Conductive Polymer Hybrid Aluminum
Electrolytic Capacitors

● Endurance : 10000 h at 105 ℃
● Low ESR and high ripple current (70 % over, Lower ESR than current V-FP)
● High voltage (to 80 V)
● Equivalent to conductive polymer type aluminum electrolytic capacitor
   (There are little characteristics change by temperature and frequency)
● Vibration-proof product is available upon request. New lineup of φ6.3 product. (φ6.3, φ8, φ10)
● AEC-Q200 compliant
● RoHS compliant

Example : 25 V 33 μF [Standard]
Marking color : BLACK Unit：ｍｍ

   

[Vibration-proof product]
< Size code：D, D8 > < Size code：F, G >

2.2 0.65±0.1 1.5 0.35 +0.15
-0.20C 5.0

R. voltage code

+0.15
-0.20

D8 6.3 7.7±0.3 6.6 7.8 2.6 0.65±0.1 1.8 0.35 +0.15
-0.20

D 6.3

Marking

Size φD L A, B H

5.8±0.3 5.3 6.5

Dissipation factor (tan δ)  Within the initial limit
DC leakage current  Within the initial limit

Dissipation factor (tan δ)
ESR

Kcode max. I W P

Dimensions (not to scale)

Capacitance change
 following limits.

 Within ±10% of the initial value

Capacitance change

Capacitance tolerance
DC leakage current

FD8DC

Shelf life

Damp heat (Load)

 stabilized at +20 ℃,　capacitors shall meet the limits specified in endurance. 

±20 % (120 Hz / +20 ℃)
I ≦ 0.01 CV or 3 (μA) After 2 minutes (whichever is greater)

Please see the attached characteristics list

 (With voltage treatment)

 After storage for 1000 hours at +105 ℃ ± 2 ℃ with no voltage applied and then being 

 Within ±30% of the initial value
 ≦ 200 % of the initial limit
 ≦ 200 % of the initial limit

 Within ±30% of the initial value
 ≦ 200 % of the initial limit

Capacitance change
Dissipation factor (tan δ)

ESR

Dissipation factor (tan δ)

Specifications

Nominal cap.range
Rated voltage range

Category temp. range –55 ℃ to +105 ℃

Features

Surface Mount Type

Size code D D8 F GC

ZA series V type
High temperature lead-free reflow

0.3

 ≦ 200 % of the initial limit

25 V to 50 V 25 V to 63 V 25 V to 80 V
10 μF to 33 μF 10 μF to 56 μF 22 μF to 100 μF 22 μF to 220 μF 33 μF to 330 μF

 +85 ℃ ± 2 ℃, 85 % to 90 %, 2000 h, rated voltage applied

DC leakage current  Within the initial limit

G

Resistance to
soldering heat

 After reflow soldering and then being stabilized at +20 ℃, capacitors shall meet the 

5.8±0.3 6.6 7.8 2.6 0.65±0.1 1.8 0.35

Endurance

 +105 ℃ ± 2 ℃, 10000 h, apply the rated ripple current without exceeding the rated voltage.

DC leakage current  Within the initial limit
ESR after endurance

(Ω / 100 kHz)(-40 ℃）

Size code

2.0 1.4 0.8 0.4

F 8.0 10.2±0.3 8.3 10 3.4 0.90±0.2 3.1 0.70±0.2

G 10.0 10.2±0.3 10.3 12.0 3.5 0.90±0.2 4.6 0.70±0.2

Unit：V

E 25
V 35

Unit：ｍｍ

P K R S T
1.1±0.2 3.3 1.05±0.2-0.20

φD L A, B H F I Wmax.Size code

3.3 1.05±0.2

K 80

6.3 8.0±0.3 6.6 7.8 0 to +0.15 2.4 0.65±0.1

G

H 50
J 63 F

D8
3.4 1.2±0.2 5.3 1.3±0.2

10.0 10.5±0.3

0.65±0.1 2.2 0.35 +0.15

-0.20

D

0.70±0.2

6.3 6.1±0.3 6.6 7.8 0 to +0.15 2.4
2.2 0.35 +0.15 1.1±0.2

Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.
Should a safety concern arise regarding this product, please be sure to contact us immediately. 13-Dec-19
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Conductive Polymer Hybrid Aluminum Electrolytic Capacitors

Endurance : 105 ℃ 10000 h

*1: Ripple current (100 kHz　/ +105 ℃) *2: ESR (100 kHz / +20 ℃) *3: tan δ (120 Hz / +20 ℃)
◆ Please refer to the page of “Reflow profile” and “The taping dimensions”.
◆ The dimensions of the vibration-proof products, please refer to the page of the mounting specification.

Characteristics list

Min.packaging
q'ty

Frequency correction factor for ripple current

500    

Part number

Standard
Product

Vibration-proof
product

Taping
(pcs)

500    
1000    
900    
500    
500    
500    
500    
500    
500    

1000    

  EEHZA1J100V  
  EEHZA1J220XV  
  EEHZA1J330V  
  EEHZA1J470V  
  EEHZA1J560V  
  EEHZA1J680V  
  EEHZA1J820V  
  EEHZA1K220V  
  EEHZA1K330V  

1000    
1000    

500    
1000    
1000    
900    
500    
500    

  EEHZA1H101V  

1000    
900    
900    
500    

500    
500    
500    

500    
500    

1000    
1000    

1000    

  -  
  -  

  EEHZA1E470V  

  EEHZA1V271V  
  -  

  EEHZA1H220V  
  EEHZA1H330XV  
  EEHZA1H470V  
  EEHZA1H680V  

  EEHZA1E560V  

  EEHZA1E101XV  

  EEHZA1E221V  

  -  

  EEHZA1V101V  

  EEHZA1V221V  

  EEHZA1E680XV  

  EEHZA1E151V  

  EEHZA1V151V  

  EEHZA1E331V  

  EEHZA1V330V  
  EEHZA1V470V  

  -  

  EEHZA1V680XV  

  EEHZA1J220XP  
  EEHZA1J330P  
  EEHZA1J470P  
  EEHZA1J560P  
  EEHZA1J680P  
  EEHZA1J820P  
  EEHZA1K220P  

  EEHZA1E220R  
  EEHZA1E330R  
  EEHZA1E470P  

  EEHZA1V271P  
  EEHZA1H100R  
  EEHZA1H220P  
  EEHZA1H330XP  
  EEHZA1H470P  
  EEHZA1H680P  

  EEHZA1E560P  

  EEHZA1E101XP  

  EEHZA1V100R  

  EEHZA1H101P  
  EEHZA1J100P  

  EEHZA1E221P  

  EEHZA1V470P  

  EEHZA1V220R  

  EEHZA1K330P  

Rated
voltage

(V)

Capacitance

(±20 %)
(μF)

5.8
5.8
5.8

10.2

5.8

5.0
5.0
6.3

10.0
5.0
6.3

5.8

φD

-
-

6.1

10.5
-

7.7 8.0
6.1

80

10.2 10.5
10.5

10.2
10.2
10.2
5.8
7.7
10.2
10.2
10.2

10.2

10.5
10.5
10.5

6.1
8.0

10.5
10.5
10.5

8.0

10.5

10.0
10.5

82   
22   
33   

10.2
10.2

47   
68   

100   
10   
22   
33   
47   
56   

6.3
8.0

22   
33   
47   

270   
10   

0.60

5 kHz ≦ f < 10 kHz

0.30
0.30

Rated capacitance（C）

150 μF ≦ C 0.25
0.25

300 Hz ≦ f < 500 Hz

0.25
0.20

200 Hz ≦ f < 300 Hz

0.15
0.15

100 Hz ≦ f < 200 Hz

47 μF ≦ C < 150 μF

500 Hz ≦ f < 1 kHz

8.0
10.0

Frequency (f)

Correction
factor

Correction
factor 0.40

1 kHz ≦ f < 2 kHz
0.30

3 kHz ≦ f < 5 kHz2 kHz ≦ f < 3 kHz
0.45

0.60

0.10 0.15 0.20

0.5547 μF ≦ C < 150 μF

Frequency (f)

0.45
0.40 0.50

Rated capacitance（C）
C < 47 μF

0.65 0.70 0.75

C < 47 μF 0.10

Should a safety concern arise regarding this product, please be sure to contact us immediately. 13-Dec-19

0.85 1.00 1.05

150 μF ≦ C
47 μF ≦ C < 150 μF

Rated capacitance（C）

Rated capacitance（C）

1.00
1.00

100 kHz ≦ f < 500 kHz

0.85
0.80

20 kHz ≦ f < 30 kHz

1.00
1.00

500 kHz ≦ f

0.80
0.85

30 kHz ≦ f < 40 kHz

0.90
0.90

50 kHz ≦ f < 100 kHz

Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.

150 μF ≦ C 0.60 0.65

0.80
0.75

15 kHz ≦ f < 20 kHz

0.50

150 μF ≦ C
47 μF ≦ C < 150 μF

C < 47 μF

C < 47 μF
Frequency (f)

Frequency (f)

Correction
factor

Correction
factor 0.85

0.85

40 kHz ≦ f < 50 kHz

0.75
0.70

10 kHz ≦ f < 15 kHz

0.45

0.80

56   6.3 5.8 6.1 D 1300  50  0.14

100   6.3 7.7 8.0 D8

C 900  80  0.14
C 900  80  0.14
D 1300  50  0.14

0.14   EEHZA1E331P  

0.14   EEHZA1E151P  

68   6.3 7.7 8.0 D8 2000  30  0.14   EEHZA1E680XP  
2000  30  0.14

330   10.0 10.2 10.5 G 2500  20  

150   

68   

220   8.0 10.2 10.5 F 2300  27  

47   6.3 5.8 1300  60  D
6.3 7.7 8.0 D8 2000  

10.2 10.5 F 2300  27  

  EEHZA1V330P  

35

10   5.0 5.8 - C 900  100  0.12

27   6.3 5.8 6.1 D 1300  60  0.12

6.1
  EEHZA1V680XP  35  900    

25

  EEHZA1V270P    EEHZA1V270V  1000    
33   6.3 5.8 6.1 D 1300  60  

1000    
22   5.0 5.8 - C 900  100  0.12

8.0

  EEHZA1V151P  
100   8.0 10.2 10.5 F 2300  27  0.12   EEHZA1V101P  

8.0 10.2 10.5 F 2300  27  150   
220   10.0 10.2 10.5 G 2500  20  0.12   EEHZA1V221P  

50

C 750  120  0.10
D 1100  80  0.10
D8 1600  40  0.10
F 1800  30  0.10
F 1800  

22   
33   

G 2000  

63

D 1000  120  0.08
D8 1500  80  0.08
F 1700  40  0.08
F 1700  40  0.08
G10.0

68   10.0

6.3

G 1700  36  0.08

Specification

tan δ*3ESR*2

(mΩ)

Ripple
current*1

(mA rms)

Size
code

1800  30  0.08
G 1800  30  0.08
G 1800  30  0.08

30  0.10

0.12

0.12

ZA series

Case size
(mm)

L

Standard
Vibration

-proof

F 1550  45  0.08

28  0.10

0.12

8.0
8.0
10.0

6.3

G 2500  20  0.12

0.12

0.14

NEW

NEW

NEW

NEW

NEW

NEW

NEW

NEW

NEW

NEW

NEW

NEW



Conductive Polymer Hybrid Aluminum
Electrolytic Capacitors

● Endurance: 4000 h at 125 ℃ (High temperature / Long life)
● Low ESR and high ripple current (85 % over, Lower ESR than current V-TP)
● High-withstand voltage ( to 80 V), Low LC (0.01 CV or 3 μA)
● Equivalent to conductive polymer type aluminum electrolytic capacitor

(There are little characteristics change by temperature and frequency)
● Vibration-proof product is available upon request. New lineup of φ6.3 product. (φ6.3, φ8, φ10)
● AEC-Q200 compliant
● RoHS compliant

Example : 25 V 33 μF [Standard]
Marking color : BLACK Unit：ｍｍ

   

[Vibration-proof product]
< Size code：D, D8 > < Size code：F, G >

Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.
Should a safety concern arise regarding this product, please be sure to contact us immediately. 13-Dec-19

G
F

D8
D

Size code

0.70±0.2 5.3 1.3±0.2
10.0 10.5±0.3 10.3 12.0 0 to +0.15 3.5 1.2±0.2 4.6 0.70±0.2

2.2 0.35 +0.157.8 2.4 1.05±0.2-0.20

0.70±0.2 6.9 1.3±0.2

-0.20

3.4 1.2±0.2 3.1 0.70±0.2
2.2 0.35 +0.15 1.1±0.2 3.3 1.05±0.2

10.0 0 to +0.15

R. voltage code Unit：V

E 25
V 35

K 80

6.3 8.0±0.3 6.6 7.8 0 to +0.15

J 63 8.0 10.5±0.3 8.3

0 to +0.15

Unit：ｍｍ

H 50

φD L A, B H F I W P K R S Tmax.
1.1±0.2 3.36.3 6.1±0.3 6.6

2.4 0.65±0.1
0.65±0.1

G 10.0 10.2±0.3 10.3 12.0 3.5 0.90±0.2 4.6 0.70±0.2

+0.15
-0.20

F 8.0 10.2±0.3 8.3 10 3.4 0.90±0.2 3.1 0.70±0.2
D8 6.3 7.7±0.3 6.6 7.8 2.6 0.65±0.1 1.8 0.35

1.5 0.35 +0.15
-0.20

D 6.3 5.8±0.3 6.6 7.8 2.6 0.65±0.1 1.8 0.35 +0.15
-0.20

A, B H I Wcode max.
5.3 6.5 2.2 0.65±0.15.0 5.8±0.3

Size φD L

Category temp. range
25 V to 63 V 25 V to 80 V25 V to 50 V

Dissipation factor (tan δ)

Endurance 1

 +125 ℃ ± 2 ℃, 4000 h, apply the rated ripple current without exceeding the rated voltage.

DC leakage current  Within the initial limit

DC leakage current

D

I ≦ 0.01 CV or 3 (μA) After 2 minutes (whichever is greater)
Please see the attached characteristics list

D8 F G
–55 ℃ to +125 ℃

C

Dissipation factor (tan δ)

Capacitance change
Dissipation factor (tan δ)

ESR

10 μF to 33 μF 10 μF to 56 μF 22 μF to 100 μF 22 μF to 220 μF 33 μF to 330 μF

 +125 ℃ ± 2 ℃, 3000 h, apply the rated ripple current without exceeding the rated voltage.

 ≦ 200 % of the initial limit
 ≦ 200 % of the initial limit

 Within ±30% of the initial value

P K
C

Capacitance change
Dissipation factor (tan δ)

 Within ±30% of the initial value
 ≦ 200 % of the initial limit
 ≦ 300 % of the initial limit
 Within the initial limit

 Within ±10% of the initial value
 Within the initial limit

 ≦ 200 % of the initial limit
 Within the initial limit

 ≦ 200 % of the initial limit

 +85 ℃ ± 2 ℃, 85 % to 90 %, 2000 h, rated voltage applied

DC leakage current

Marking Dimensions (not to scale)

Resistance to
soldering heat

 following limits.

DC leakage current  Within the initial limit

 After reflow soldering and then being stabilized at +20 ℃, capacitors shall meet the 

Surface Mount Type

Capacitance change

Capacitance change
Dissipation factor (tan δ)

ESR

 Within ±30% of the initial value

Endurance 2

Shelf life

Damp heat (Load)
ESR

DC leakage current

Capacitance tolerance
Nominal cap.range

Rated voltage range

Specifications
Size code

Features

 After storage for 1000 hours at +125 ℃ ± 2 ℃ with no voltage applied and then being 

 (With voltage treatment)

±20 % (120 Hz / +20 ℃)

ZC series V type
High temperature lead-free reflow

 stabilized at +20 ℃,　capacitors shall meet the limits specified in endurance. 

33
E ZC

Negative polarity marking (–)

Capacitance (μF)
Series identification

Rated voltage 

Lot number

Pressure relief (φ10 ≦) ( ) Reference size

0.3 max.

H

L

φ
D

±
0.

5

KA±0.2

W

(I
)

(P
)

(I
)

B±
0.

2

Supportive terminals ( ) Reference size

B±
0.

2

A±0.2 K (I
)

(I
)

(P
)

W

(S
)

R

T

φ
D

±
0.

5

H

F

L
Supportive terminals ( ) Reference sizePressure relief (φ10 ≦)

F

H

L

KA±0.2

W

(I
)

(P
)

(I
)T

R

(S
)

B±
0.

2

φ
D

±
0.

5

UPGRADE
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Conductive Polymer Hybrid Aluminum Electrolytic Capacitors

Endurance 1 : 125 ℃ 4000 h
Endurance 2 : 125 ℃ 3000 h

*1: Ripple current (100 kHz　/ +125 ℃) *2: ESR (100 kHz / +20 ℃) *3: tan δ (120 Hz / +20 ℃)
◆ Please refer to the page of “Reflow profile” and “The taping dimensions”.
◆ The dimensions of the vibration-proof products, please refer to the page of the mounting specification.

ZC series

Should a safety concern arise regarding this product, please be sure to contact us immediately. 13-Dec-19

Specification Part number Min.
packaging

q'ty

Taping
(pcs)

Case size
(mm)

Vibration-proof
product

Standard
Product

ESR*2

(mΩ)
tan δ*3

L

Standard
Vibration

-proof Endurance
2

Endurance
1

Ripple current *1

(mA rms)

0.08   EEHZC1K330P   EEHZC1K330V 500  
47    10.0 10.2 10.5 G 1360  – 36  0.08   EEHZC1K470P   EEHZC1K470V 500  

  EEHZC1J820P   EEHZC1J820V 500  

80
22    8.0 10.2 10.5 F 1050  – 45  0.08   EEHZC1K220P   EEHZC1K220V 500  
33    10.0 10.2 10.5 G 1360  – 36  

82    10.0 10.2 10.5 G 1400  – 30  0.08

500  
68    10.0 10.2 10.5 G 1400  – 30  0.08   EEHZC1J680P   EEHZC1J680V 500  
56    10.0 10.2 10.5 G 1400  – 30  0.08   EEHZC1J560P   EEHZC1J560V

500  
47    8.0 10.2 10.5 F 1100  – 40  0.08   EEHZC1J470P   EEHZC1J470V 500  

40  0.08   EEHZC1J330P   EEHZC1J330V

1000  
22    6.3 7.7 8.0 D8 900  – 80  0.08   EEHZC1J220XP   EEHZC1J220XV 900  

5.8   EEHZC1J100V6.3
G 1600  – 28  0.10   EEHZC1H121P   EEHZC1H121V 500  

63

10    6.1 D 700  – 120  0.08   EEHZC1J100P

33    8.0 10.2 10.5 F 1100  –

G 1600  – 28  0.10   EEHZC1H101P   EEHZC1H101V 500  
30  0.10F 1250  –

F 1250  – 30  0.10   EEHZC1H470P   EEHZC1H470V 500  
  EEHZC1H680P   EEHZC1H680V 500  

750  – 80  0.10   EEHZC1H220P   EEHZC1H220V 1000  
7.7 D8 1100  – 40  0.10   EEHZC1H330XP   EEHZC1H330XV 900  

G 2000  2800 20  0.12   EEHZC1V271P   EEHZC1V271V 500  

50

10    5.8 C 500  – 120  0.10   EEHZC1H100R   – 1000  
22    6.3 5.8 6.1 D

  EEHZC1V151P   EEHZC1V151V 500  
220    10.2 G 2000  2800 20  0.12   EEHZC1V221P   EEHZC1V221V 500  

F 1600  190010.5

  EEHZC1V680XV 900  
10.2 F 1600  1900 27  0.12   EEHZC1V101P   EEHZC1V101V 500  
7.7

10.5

1000  
47    D 900  – 60  0.12   EEHZC1V470P   EEHZC1V470V 1000  

5.8
5.8

6.3
6.3

1000  
22    C 550  – 100  0.12   EEHZC1V220R   – 1000  

5.8
5.8

5.0
5.0

35

10    C 550  – 100  0.12   EEHZC1V100R   –

33    D 900  – 60  0.12   EEHZC1V330P   EEHZC1V330V

68    D8 1400  – 35  0.12   EEHZC1V680XP

G 2000  2900 20  0.14   EEHZC1E331P   EEHZC1E331V 500  10.2

  EEHZC1E151P   EEHZC1E151V 500  
220    F 1600  1900 27  0.14   EEHZC1E221P   EEHZC1E221V 500  

10.2
10.2

1900F 1600  

  EEHZC1E560P   EEHZC1E560V 1000  
900  

100    D8 1400  – 30  0.14   EEHZC1E101XP   EEHZC1E101XV 900  
7.7 D8 1400  –   EEHZC1E680XP   EEHZC1E680XV

D 900  – 50  
56    D 900  – 50  

150 μF ≦ C
47 μF ≦ C < 150 μF

1.00
1.00

25

22    5.0 5.8 – C 550  – 80  
33    5.0 5.8 – C 550  – 80  
47    5.8 6.1

0.50

0.60 0.65 0.70 0.75

0.90

50 kHz ≦ f < 100 kHz

0.80
0.75

15 kHz ≦ f < 20 kHz

0.50

1.05
1.00

1.00

10 kHz ≦ f < 15 kHz

0.45

0.80 0.85

Characteristics list

Frequency correction factor for ripple current

500 kHz ≦ f

0.80
0.85

30 kHz ≦ f < 40 kHzFrequency (f)

Frequency (f)

20 kHz ≦ f < 30 kHz

0.60 0.65

Correction
factor

C < 47 μF

Frequency (f)Rated capacitance（C）

Rated capacitance（C）

150 μF ≦ C

100 kHz ≦ f < 500 kHz

0.85
0.80

47 μF ≦ C < 150 μF 0.45
0.40Correction

factor

0.3
φ10ｘL10.2

Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.

0.85
0.85

40 kHz ≦ f < 50 kHz

0.75
0.70

Size
ESR（Ω）

φ5ｘL5.8 φ6.3ｘL5.8 φ6.3ｘL7.7 φ8ｘL10.2
2 1.4 0.8 0.4

After endurance ESR (100 kHz, –40 °C)

Correction
factor 0.90

C < 47 μF

1.00

0.15

150 μF ≦ C
47 μF ≦ C < 150 μF

C < 47 μF

Frequency (f)
Correction

factor

1 kHz ≦ f < 2 kHz
0.30

Rated capacitance（C） 2 kHz ≦ f < 3 kHz

C < 47 μF 0.10 0.10

0.45

5.0

6.3
8.0

0.60

5 kHz ≦ f < 10 kHz

0.30
0.30

Rated capacitance（C）

150 μF ≦ C 0.25
0.25

300 Hz ≦ f < 500 Hz

0.25
0.20

200 Hz ≦ f < 300 Hz

0.15
0.15

100 Hz ≦ f < 200 Hz

47 μF ≦ C < 150 μF

3 kHz ≦ f < 5 kHz

0.20
500 Hz ≦ f < 1 kHz

0.40 0.55

6.3

10.2

68    

150    

8.0100    
150    8.0

330    

8.0

120    
10.5
10.5

10.5
10.5

10.5

33    
47    
68    

100    
10.2
10.2
10.2

270    

10.0
10.0

–

8.0
10.5

10.2

10.2

10.0
10.0

0.14
0.14
0.14

30  0.14

27  0.14

27  0.12

0.14

  EEHZC1E220R   – 1000  
  EEHZC1E330R   – 1000  
  EEHZC1E470P   EEHZC1E470V 1000  

Rated
voltage

(V)

Size
code

Capacitance

(±20 %)
(μF) φD

–
–

6.1
6.1
8.0

6.3
6.3
6.3
6.3
8.0
8.0
10.0

10.5
10.5
10.5

5.8

7.7

6.1
8.0
8.0

NEW

NEW

NEW

NEW

NEW

NEW

NEW

NEW

NEW



Conductive Polymer Hybrid Aluminum
Electrolytic Capacitors

● High capacitance and High ripple current compared with ZC series
● Endurance : 4000 h at 125 °C (High temperature / Long life)
● Low ESR (85 % over, Lower ESR than Current V-TP), Low LC (0.01 CV or 3 μA)
● Equivalent to conductive polymer type Aluminum Electrolytic Capacitor

(There are little characteristics change by temperature and frequency)
● Vibration-proof product is available upon request. New lineup of φ6.3 product.（φ6.3, φ8, φ10）
● AEC-Q200 compliant
● RoHS compliant

 stabilized at +20 ℃, capacitors shall meet the limits specified in endurance. 

Example : 25 V 47 μF [Standard]
Marking color : BLACK Unit：ｍｍ

   

[Vibration-proof product]
< Size code：D, D8 > < Size code：F, G >

±20 % (120 Hz / +20 ℃)

Endurance

Shelf life

Damp heat (Load)

C D D8
–55 ℃ to +125 ℃

33 μF to 47 μF 56 μF to 82 μF 100 μF to 150 μF 180 μF to 270 μF 330 μF to 470 μF

Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.
Should a safety concern arise regarding this product, please be sure to contact us immediately. 13-Dec-19

+0.15
-0.20C 5.0 5.8±0.3 5.3 6.5 2.2 0.65±0.1 1.5 0.35

5.8±0.3 6.6 7.8 2.6 0.65±0.1 1.8 0.35 +0.15
-0.20

DC leakage current  Within the initial limit

 +125 ℃ ± 2 ℃, 4000 h, apply the rated ripple current without exceeding the rated voltage.

DC leakage current

0.3
ESR after endurance

(Ω / 100 kHz)(-40 ℃）

Size code

2.0 1.4 0.8 0.4

Dissipation factor (tan δ)
ESR

Capacitance change

I ≦ 0.01 CV or 3 (μA) After 2 minutes (whichever is greater)
Please see the attached characteristics list

 (With voltage treatment)

 After storage for 1000 hours at +125 ℃ ± 2 ℃ with no voltage applied and then being 

 Within ±30% of the initial value
 ≦ 200 % of the initial limit
 ≦ 200 % of the initial limit

 +85 ℃ ± 2 ℃, 85 % to 90 %, 2000 h, rated voltage applied

Resistance to
soldering heat

 After reflow soldering and then being stabilized at +20 °C, capacitors shall meet the 
 following limits.

H I W P

 Within ±10% of the initial value
Dissipation factor (tan δ)  Within the initial limit

DC leakage current  Within the initial limit

Kmax.

Marking Dimensions (not to scale)

Size φD L A, Bcode

Capacitance change

Specifications

Features

 Within ±30% of the initial value
 ≦ 200 % of the initial limit

DC leakage current
Dissipation factor (tan δ)

 Within the initial limit
 ≦ 200 % of the initial limit

GFD8DC

Capacitance change
Dissipation factor (tan δ)

ESR

25 V to 35 V

F GSize code

Capacitance tolerance
Nominal cap.range

Rated voltage range
Category temp. range

+0.15
-0.20

F 8.0 10.2±0.3 8.3 10 3.4 0.90±0.2 3.1 0.70±0.2
D8 6.3 7.7±0.3 6.6 7.8 2.6 0.65±0.1 1.8 0.35
D 6.3

G 10.0 10.2±0.3 10.3 12.0 3.5 0.90±0.2 4.6 0.70±0.2

Unit：ｍｍ

E 25

Size code φD L A, B H F I W P K R S Tmax.
0.65±0.1 1.1±0.2 3.3 1.05±0.2-0.20

3.4 1.2±0.2

0 to +0.15 2.4

R. voltage code Unit：V

G 10.0 10.5±0.3 10.3 12.0 0 to +0.15 3.5
F 8.0 10.5±0.3 8.3 10.0 0 to +0.15

1.3±0.2

0.35 +0.15
2.2 0.35 +0.15

5.3 1.3±0.2
1.1±0.2 3.3 1.05±0.2-0.20

0.70±0.2 0.70±0.23.1
2.2

Surface Mount Type
ZK series V type
High temperature lead-free reflow

1.2±0.2 4.6 0.70±0.2 0.70±0.2 6.9

D8 6.3 8.0±0.3 6.6 7.8 0 to +0.15 2.4 0.65±0.1

V 35

D 6.3 6.1±0.3 6.6 7.8

47
E ZK

Negative polarity marking (–)

Capacitance (μF)
Series identification

Rated voltage code

Lot number

Pressure relief (φ10 ≦) ( ) Reference size

0.3 max.

H

L

φ
D

±
0.

5

KA±0.2

W

(I
)

(P
)

(I
)

B±
0.

2

Supportive terminals ( ) Reference size

B±
0.

2

A±0.2 K (I
)

(I
)

(P
)

W

(S
)

R

T

φ
D

±
0.

5

H

F

L
Supportive terminals ( ) Reference sizePressure relief (φ10 ≦)

F

H

L

KA±0.2

W

(I
)

(P
)

(I
)T

R

(S
)

B±
0.

2

φ
D

±
0.

5
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Hybrid



Conductive Polymer Hybrid Aluminum Electrolytic Capacitors

Endurance : 125 ℃ 4000 h

*1: Ripple current (100 kHz　/ +125 ℃)
*2: ESR (100 kHz / +20 ℃)
*3: tan δ (120 Hz / +20 ℃)
◆ Please refer to the page of “Reflow profile” and “The taping dimensions”.
◆ The dimensions of the vibration-proof products, please refer to the page of the mounting specification.

ZK series

C 750  100  0.12

G 2800  20  0.12

D 1200  60  0.12
D8 1700  35  0.12
F 2000  27  0.12

 EEHZK1E151XP
F 2000  27  0.14
G 2800  20  0.14

D 1300  50  0.14
150 6.3 7.7 8.0 D8 1800  30  0.14

tan δ*3

Standard
Vibration

-proof

C 850  80  0.14
D 1300  50  0.14

Characteristics list

Min.packaging
q'ty

Frequency correction factor for ripple current

0.60 0.65

0.70 0.75 0.75 0.75

0.50
0.70

5 kHz ≦ f < 10 kHz

0.40
0.40

Rated capacitance（C）

100 μF ≦ C 0.30
0.30

300 Hz ≦ f < 500 Hz

47 μF ≦ C < 100 μF

500 Hz ≦ f < 1 kHz
C < 47 μF 0.25 0.35

Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.

100 μF ≦ C 0.65 0.70

0.80
0.75

15 kHz ≦ f < 20 kHz

0.60

Rated capacitance（C）

100 μF ≦ C
47 μF ≦ C < 100 μF

C < 47 μF

C < 47 μF

C < 47 μF
Frequency (f)

Frequency (f)

Correction
factor

Correction
factor

0.85
0.85

40 kHz ≦ f < 50 kHz

0.75
0.75

10 kHz ≦ f < 15 kHz

Should a safety concern arise regarding this product, please be sure to contact us immediately. 13-Dec-19

0.85 1.00 1.05

100 μF ≦ C
47 μF ≦ C < 100 μF

Rated capacitance（C）

Rated capacitance（C）

1.00
1.00

100 kHz ≦ f < 500 kHz

0.85
0.80

20 kHz ≦ f < 30 kHz

1.00
1.00

500 kHz ≦ f

0.80
0.85

30 kHz ≦ f < 40 kHz

0.90
0.90

50 kHz ≦ f < 100 kHz
0.80

Frequency (f)

0.60
0.55

Frequency (f)

Correction
factor

Correction
factor 0.50

1 kHz ≦ f < 2 kHz
0.45

0.25
0.25

200 Hz ≦ f < 300 Hz

0.15
0.15

100 Hz ≦ f < 200 Hz
0.15 0.20

0.6547 μF ≦ C < 100 μF

10.0

25

35
56

100
180
330

33

47
68
82

270
470

5.0
6.3

5.8

10.2

5.8

6.3

8.0
10.0
5.0

3 kHz ≦ f < 5 kHz2 kHz ≦ f < 3 kHz

φD

–
6.1
6.1

10.5
10.5

–
6.3
6.3
8.0

6.1
8.0
10.5
10.5

10.2

5.8
7.7
10.2
10.2

Size
code

Specification(mm) Part number

Standard
Product

Rated
voltage

(V)

Capacitance

(±20 %)
(μF)

5.8
5.8

 EEHZK1V101XV
 EEHZK1V181V
 EEHZK1V331V

 EEHZK1V181P
 EEHZK1V331P

 EEHZK1E470R
 EEHZK1E680P
 EEHZK1E820P

 EEHZK1E271P
 EEHZK1E471P
 EEHZK1V330R
 EEHZK1V560P
 EEHZK1V101XP

Vibration-proof
product

Case size

L Ripple
current*1

(mA rms)

ESR*2

(mΩ)
Taping

(pcs)

500

–
 EEHZK1E680V
 EEHZK1E820V

 EEHZK1E271V
 EEHZK1E471V

–
 EEHZK1V560V

 EEHZK1E151XV 900

500

1000
1000
1000

500
500

1000
1000
900

NEW



Conductive Polymer Hybrid Aluminum
Electrolytic Capacitors

● Endurance : 4000 h at 125 ℃ (High temperature / Long life)
● Large capacitance compared with ZK series
● Low ESR (85 % over, Lower ESR than Current V-TP), Low LC (0.01 CV or 3 μA)
● Equivalent to conductive polymer type Aluminum Electrolytic Capacitor

(There are little characteristics change by temperature and frequency)
● Vibration-proof product is available upon request.（φ6.3, φ8, φ10）
● AEC-Q200 compliant
● RoHS compliant

 stabilized at +20 ℃, capacitors shall meet the limits specified in endurance. 

Example : 25 V 56 μF [Standard]
Marking color : BLACK Unit：ｍｍ

   

[Vibration-proof product]
< Size code：D, D8 > < Size code：F, G >

Unit：ｍｍ

Dissipation factor (tan δ)

Endurance

Specifications

Features

G
F

D8
D

Size code

R. voltage code

Dimensions (not to scale)

Shelf life

Damp heat (Load)

 +85 ℃ ± 2 ℃, 85 % to 90 %, 2000 h, rated voltage applied

DC leakage current  Within the initial limit

0.65±0.1

Marking

 ≦ 200 % of the initial limit

25
35

Unit：V

12.0

K

Surface Mount Type

ESR after endurance
(Ω / 100 kHz)(-40 ℃）

Size code

2.0 1.4 0.8 0.4 0.3

C D D8 F G
–55 ℃ to +125 ℃

39 μF  to 56 μF 68 μF to 100 μF 120 μF to 180 μF

Size code

Capacitance tolerance
Nominal cap.range

Category temp. range

DC leakage current

Rated voltage range

PI

10.2±0.3
10.2±0.3

2.6

+0.15
-0.20
+0.15
-0.200.35

0.70±0.2
0.70±0.2

-0.20
+0.15

7.8
6.5

E
V

8.0

1.3±0.2
0.70±0.2
0.70±0.210.5±0.3

10.5±0.3 1.2±0.2 3.1 0.70±0.2 5.3 1.3±0.20 to +0.15

4.6 0.70±0.2

5.3

10
7.8

10.3

3.3

 ≦ 200 % of the initial limit

φD
5.0

0.65±0.1
0.65±0.1

max.

1.1±0.2

-0.20
+0.15
-0.20
+0.15

0.65±0.1
1.05±0.2
1.05±0.2

TSRK

0.35
0.35

2.2

0.35

2.2

P

Capacitance change

25 V to 35 V

±20 % (120 Hz / +20 ℃)
220 μF to 330 μF 390 μF to 560 μF

C

I ≦ 0.01 CV or 3 (μA) After 2 minutes (whichever is greater)
Please see the attached characteristics list

 +125 ℃ ± 2 ℃　4000 h, apply the rated ripple current without exceeding the rated voltage.

GFD8D

 Within ±30% of the initial value
 ≦ 200 % of the initial limit
 ≦ 200 % of the initial limit

DC leakage current  Within the initial limit

 After storage for 1000 hours at +125 ℃ ± 2 ℃ with no voltage applied and then being 

 (With voltage treatment)

 Within ±30% of the initial value
Dissipation factor (tan δ)

ESR

Capacitance change
Dissipation factor (tan δ)

ESR

4.6
3.1
1.8
1.8
1.5

3.5
3.4

2.6
2.2

0.90±0.2

A, B

0.90±0.2

WL

F
D8
D
C

H

3.3
1.1±0.2

0.35

8.3
6.6
6.6

8.3 10.0
1.2±0.2

code
Size

7.8
7.8

6.6
6.6

0 to +0.15

0 to +0.15

6.3
6.3

2.4
2.4

A, B F I

7.7±0.3
5.8±0.3
5.8±0.3

G 10.0

ZKU series V type
High temperature lead-free reflow

Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.
Should a safety concern arise regarding this product, please be sure to contact us immediately. 13-Dec-19

0.65±0.1

W

6.910.0

H
max.

6.3
6.3

8.0

φD L

8.0±0.3
6.1±0.3

3.4
10.3 12.0 0 to +0.15 3.5

56
E ZK

Negative polarity marking (–)

Capacitance (μF)
Series identification

Rated voltage code
Lot number

Pressure relief (φ10 ≦) ( ) Reference size

0.3 max.

H

L

φ
D

±
0.

5

KA±0.2

W

(I
)

(P
)

(I
)

B±
0.

2

Supportive terminals ( ) Reference size

B±
0.

2

A±0.2 K (I
)

(I
)

(P
)

W

(S
)

R

T

φ
D

±
0.

5

H

F

L
Supportive terminals ( ) Reference sizePressure relief (φ10 ≦)

F

H

L

KA±0.2

W

(I
)

(P
)

(I
)T

R

(S
)

B±
0.

2

φ
D

±
0.

5

NEW
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Conductive Polymer Hybrid Aluminum Electrolytic Capacitors

Endurance : 125 ℃ 4000 h

*1: Ripple current (100 kHz　/ +125 ℃)
*2: ESR (100 kHz / +20 ℃)
*3: tan δ (120 Hz / +20 ℃)
◆ Please refer to the page of “Reflow profile” and “The taping dimensions”.
◆ The dimensions of the vibration-proof products, please refer to the page of the mounting specification.

Taping
(pcs)

1000   
1000   
900   

500   
1000   
1000   
900   
500   

Standard
Product

Rated
voltage

(V)

Capacitance

(±20 %)
(μF)

Vibration-proof
product

Case size

L Ripple
current*1

(mA rms)

ESR*2

(mΩ)
tan δ*3

Standard
Vibration

-proof

47 μF ≦ C < 100 μF

3 kHz ≦ f < 5 kHz2 kHz ≦ f < 3 kHz

φD

-
6.1
8.0

10.5
-

6.1
6.3
8
10

8.0
10.5
10.5

5.8

7.7
10.2
10.2

Size
code

Specification(mm) Part number

200 Hz ≦ f < 300 Hz

0.15
0.15

100 Hz ≦ f < 200 Hz
0.15 0.20

0.75
0.75

10 kHz ≦ f < 15 kHz
0.70 0.75

Should a safety concern arise regarding this product, please be sure to contact us immediately. 13-Dec-19

0.85 1.00 1.05

100 μF ≦ C
47 μF ≦ C < 100 μF

Rated capacitance（C）

Rated capacitance（C）

1.00
1.00

100 kHz ≦ f < 500 kHz

0.85
0.80

20 kHz ≦ f < 30 kHz

1.00
1.00

500 kHz ≦ f

0.80
0.85

30 kHz ≦ f < 40 kHz

0.90
0.90

Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.

100 μF ≦ C 0.65 0.70

0.80
0.75

15 kHz ≦ f < 20 kHz

0.60

Rated capacitance（C）

100 μF ≦ C
47 μF ≦ C < 100 μF

C < 47 μF

C < 47 μF

C < 47 μF
Frequency(f)

Frequency(f)

Correction
factor

Correction
factor

0.85
0.85

40 kHz ≦ f < 50 kHz 50 kHz ≦ f < 100 kHz
0.80

Frequency(f)

0.75 0.75

0.50
0.70

5 kHz ≦ f < 10 kHz

0.40
0.40

0.30
0.30

0.60
0.55

0.50

1 kHz ≦ f < 2 kHz
0.45

0.25
0.25

0.65

 EEHZK1E560UR

180   6.3 7.7  EEHZKE181XUP

Characteristics list

Min.packaging
q'ty

Frequency correction factor for ripple current

0.60 0.65

Rated capacitance（C）

100 μF ≦ C

300 Hz ≦ f < 500 Hz

47 μF ≦ C < 100 μF

500 Hz ≦ f < 1 kHz

25

56   5

C < 47 μF 0.25 0.35
Frequency(f)

Correction
factor

Correction
factor

2800   20   0.14

D8 1800   30   0.14

5.8 C 850   80   0.14

330   8

35   0.12

-
100   6.3 5.8 D 1300   50   0.14  EEHZK1E101UP  EEHZK1E101UV

10.2 10.5 F 2000   27   0.14

100   0.12

 EEHZK1E331UP
G

120    EEHZKV121XUP  EEHZKV121XUV
220    EEHZK1V221UP  EEHZK1V221UV

D 1200   60   0.12
D8 1700   

39   5  EEHZK1V390UR -
68   6.3 5.8  EEHZK1V680UP  EEHZK1V680UV

ZKU series

390    EEHZK1V391UP  EEHZK1V391UV 500   

 EEHZKE181XUV
 EEHZK1E331UV 500   

560   10 10.2  EEHZK1E561UP  EEHZK1E561UV

F 2000   27   0.12
G 2800   20   0.12

C 750   

35



Conductive Polymer Hybrid Aluminum
Electrolytic Capacitors

● Endurance: 2000 h at 145 ℃ (High temperature / Long life)
● Low ESR and high ripple current (85 % over, Lower ESR than current V-TP)
● High-withstand voltage ( to 63 V), Low LC (0.01 CV or 3 μA)
● Equivalent to conductive polymer type aluminum electrolytic capacitor

(There are little characteristics change by temperature and frequency)
● Vibration-proof product is available upon request. (φ8 mm and larger)
● AEC-Q200 compliant
● RoHS compliant

Example : 25 V 220 μF [Standard]
Marking color : BLACK

   

[Vibration-proof product]

Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.
Should a safety concern arise regarding this product, please be sure to contact us immediately.

4.6 0.70±0.2
0.70±0.2 1.3±0.2

J 63 G 10.0 10.5±0.3 10.3 12.0 0.70±0.2 6.9 1.3±0.2
H 50 F 8.0 10.5±0.3 8.3 10.0 1.2±0.2 3.1 0.70±0.2

0 to +0.15 3.5 1.2±0.2

Unit：V

E 25
R. voltage code

F I
0 to +0.15 3.4

V 35 Size code φD L A, B H R Smax. W P K
5.3

8.0 10.2±0.3 8.3 10 3.4 0.90±0.2 3.1 0.70±0.2

Unit：ｍｍ

T

G 10.0 10.2±0.3 10.3 12.0 3.5 0.90±0.2 4.6 0.70±0.2

Marking

Unit：ｍｍ
Size φD L A, B H I W P Kcode max.
F

56 μF to 330 μF

DC leakage current
Capacitance tolerance

Nominal cap.range

Endurance 1

Capacitance change

Capacitance change
Dissipation factor (tan δ)

E.S.R.
DC leakage current

 +145 ℃ ± 2 ℃, 2000 h, apply the rated ripple current without exceeding the rated voltage
 Within ±30% of the initial value
 ≦ 200 % of the initial limit

±20 % (120 Hz / +20 ℃)

Dissipation factor (tan δ)

33 μF to 220 μF

 (With voltage treatment)

Size code

Rated voltage range
Category temp. range

Surface Mount Type

Features

F
–55 ℃ to +145 ℃

Specifications
G

25 V to 63 V

ZE series V type
High temperature lead-free reflow

Resistance to
soldering heat

Damp heat
 (Load)

Shelf life

Endurance 2

 +135 ℃ ± 2 ℃, 4000 h, apply the rated ripple current without exceeding the rated voltage

Dissipation factor (tan δ)
DC leakage current

 Within the initial limitDC leakage current

 Within ±10% of the initial valueCapacitance change

E.S.R.

 Within the initial limit
 Within the initial limit

 ≦ 200 % of the initial limit

13-Dec-19

 After storage for 1000 hours at +145 ℃ ± 2 ℃ with no voltage applied and then being

 85 ℃ ± 2 ℃, 85 % to 90 %, 2000 h, rated voltage applied

Please see the attached characteristics list
I ≦ 0.01 CV or 3 (μA) After 2 minutes (whichever is greater)

DC leakage current

Dissipation factor (tan δ)

Capacitance change
Dissipation factor (tan δ)

E.S.R.

Dimensions (not to scale)

 stabilized at +20 ℃, capacitors shall meet the limits specified in endurance 1.

 following limits.

 ≦ 200 % of the initial limit
 Within the initial limit

 Within ±30% of the initial value
 ≦ 200 % of the initial limit

 Within ±30% of the initial value
 ≦ 200 % of the initial limit
 ≦ 200 % of the initial limit
 Within the initial limit

 After reflow soldering and then being stabilized at +20 ℃, capacitors shall meet the 

220
E ZE

Negative polarity marking (–)

Capacitance (μF)

Series identification

Rated voltage code

Lot number

Pressure relief (φ10 ≦) ( ) Reference size

0.3 max.

H

L

φ
D

±
0.

5

KA±0.2

W

(I
)

(P
)

(I
)

B±
0.

2

Supportive terminals ( ) Reference sizePressure relief (φ10 ≦)

F

H

L

KA±0.2

W

(I
)

(P
)

(I
)T

R

(S
)

B±
0.

2

φ
D

±
0.

5

Hybrid

UPGRADE



Conductive Polymer Hybrid Aluminum Electrolytic Capacitors

Endurance 1 : 145 ℃ 2000 h
Endurance 2 : 135 ℃ 4000 h

*1: Ripple current (100 kHz　/ +145 ℃ or＋135℃）
*2: ESR (100 kHz / +20 ℃)
*3: tan δ (120 Hz / +20 ℃)
◆ Please refer to the page of “Reflow profile” and “The taping dimensions”.
◆ The dimensions of the vibration-proof products, please refer to the page of the mounting specification.

ZE series

56 10.0 10.2 10.5 G 800 1400 30 0.08  EEHZE1J560P  EEHZE1J560V 500
40 0.08  EEHZE1J330P  EEHZE1J330V 500

800 1400 30 0.08  EEHZE1J820P  EEHZE1J820V 500

30 0.10  EEHZE1H680P  EEHZE1H680V 500
800 1600 28 0.10  EEHZE1H101P  EEHZE1H101V 500

27 0.12  EEHZE1V151P  EEHZE1V151V 500
900 2000 20 0.12  EEHZE1V271P  EEHZE1V271V 500

27 0.14  EEHZE1E221P  EEHZE1E221V 500
900 2000 20 0.14  EEHZE1E331P  EEHZE1E331V 500
700 1600

10.5
10.5
10.5
10.5

10.5

700 1600

600 1250

600 1100

1.00
1.00

1.00

150 μF ≦ C
47 μF ≦ C < 150 μF

0.45 0.50

0.60 0.65 0.70 0.75

0.90

50 kHz ≦ f < 100 kHz

0.80
0.75

15 kHz ≦ f < 20 kHz

0.50

1.05

0.60

0.85
0.80

0.45
0.55
0.60

500 Hz ≦ f < 1 kHz

150 μF ≦ C
47 μF ≦ C < 150 μF

C < 47 μF

500 kHz ≦ f

0.80
0.85

30 kHz ≦ f < 40 kHz

Frequency correction factor for ripple current

0.65

20 kHz ≦ f < 30 kHz

0.40
5 kHz ≦ f < 10 kHz

0.30
0.30

Rated capacitance（C）

150 μF ≦ C 0.25
0.25

300 Hz ≦ f < 500 Hz

0.25
0.20

200 Hz ≦ f < 300 Hz

0.15

Should a safety concern arise regarding this product, please be sure to contact us immediately. 13-Dec-19

Size
ESR（Ω）

φ8ｘL10.2
0.4 0.3

φ10ｘL10.2

Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.

100 Hz ≦ f < 200 Hz

47 μF ≦ C < 150 μF

Frequency (f)

Correction
factor

1 kHz ≦ f < 2 kHz

0.10 0.10 0.15

After endurance ESR（100 kHz、-40℃）

0.90

Correction
factor

0.85
0.85

40 kHz ≦ f < 50 kHz

0.75
0.70

10 kHz ≦ f < 15 kHz

0.80 0.85

Frequency (f)
C < 47 μF

C < 47 μF
Frequency (f)

47 μF ≦ C < 150 μF 0.45Correction
factor 0.40

Rated capacitance（C）

Rated capacitance（C）

Correction
factor

150 μF ≦ C

1.00
1.00

100 kHz ≦ f < 500 kHz

0.20

Frequency (f)
0.30

Rated capacitance（C） 3 kHz ≦ f < 5 kHz2 kHz ≦ f < 3 kHz

C < 47 μF

8.0
10.0
8.0
10.0
8.0

10.0

F

G

10.2

10.2

G
10.2

10.2

10.2

F
G

0.15

Standard product Vibration-proof
product

Part number

Taping
(pcs)

q'ty
packaging

Min.Specification

tan δ*3ESR*2

(mΩ)

Ripple current *1

(mA rms)

(+135℃）(+145℃）

Endurance 2Endurance 1

Size
code

Capacitance

(±20 %)
(μF)

10.2
10.2
10.2

φD

F
G

8.0
10.0

F

(mm)
Case size

Vibration
-proof

10.5

L

Standard

10.5
10.5

Characteristics list

63

50

35

25
220
330
150
270
68

100
33

82

Rated
voltage

(V)

NEW



Conductive Polymer Hybrid Aluminum
Electrolytic Capacitors

● Endurance: 4000 h at 125 ℃
● High ripple current and High capacitance
● High-withstand voltage (to 63 V), Low leakage current (0.01 CV or 3 μF)
● Vibration-proof product is available upon request. 
● AEC-Q200 compliant
● RoHS compliant

Example : 35 V 470 μF [Standard]
Marking color : BLACK

   

[Vibration-proof product]

Resistance to
soldering heat

H 50
Size code φD L

ZS series V type
High temperature lead-free reflow

Capacitance change
Dissipation factor (tan δ)

E.S.R.

 (With voltage treatment)
 stabilized at +20℃, capacitors shall meet the limits specified in endurance. 

S T

G12 10.0 12.5 10.3 11.0±0.2 3.2 1.2±0.2 4.6

J 63
G12 10.0 12.8

Unit：V

E 25
V 35

R. voltage code

Dissipation factor (tan δ)  Within the initial limit
DC leakage current  Within the initial limit

Capacitance change

6.9 1.3±0.210.3 11.0±0.2 0 to +0.15 3.2 1.2±0.2
A, B H F I

0.70±0.2
W P R

4.6

Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.
21-Apr-20Should a safety concern arise regarding this product, please be sure to contact us immediately.

Dissipation factor (tan δ)

Endurance

 +125 ℃ ± 2 ℃, 4000 h, apply the rated ripple current without exceeding the rated voltage.

DC leakage current  Within the initial limit
ESR after endurance

(Ω / 100 kHz)(-40 ℃） 0.3

 Within ±30% of the initial value

G12

 ≦ 200 % of the initial limit
 ≦ 200 % of the initial limit

Capacitance change

Please see the attached characteristics list

Unit：ｍｍ

Marking Dimensions (not to scale)

Dissipation factor (tan δ)
E.S.R.

φD L

I ≦ 0.01 CV or 3 (μA) After 2 minutes (whichever is greater)DC leakage current
Capacitance tolerance

Nominal cap.range
Rated voltage range

Category temp. range

Shelf life

Damp heat
 (Load)

Surface Mount Type

Specifications
Size code

Features

–55 ℃ to +125 ℃
25 V to 63 V

±20 % (120 Hz / +20 ℃)

G12 G16

100 μF to 470 μF 150 μF to 560 μF

Size code
G16

 +85 ℃ ± 2 ℃, 85 % to 90 %, 2000 h, rated voltage applied.

DC leakage current

0.3

G16 10.0 16.5 10.3 11.0±0.2 3.2 1.2±0.2 4.6

A, B H I

 Within the initial limit

 After storage for 1000 hours at +125 ℃ ± 2 ℃ with no voltage applied and then being 

 Within ±10% of the initial value

Unit：ｍｍ

Size code W P

 Within ±30% of the initial value
 ≦ 200 % of the initial limit
 ≦ 200 % of the initial limit

 After reflow soldering and then being stabilized at +20℃, capacitors shall meet the 
 following limits.

0.70±0.2 6.9 1.3±0.2G16 10.0 16.8 10.3 11.0±0.2 0 to +0.15 3.2 1.2±0.2 4.6

470
V ZS

Negative polarity marking (–)

Capacitance (μF)

Series identification

Rated voltage code

Lot number

Supportive terminals ( ) Reference sizePressure relief (φ10 ≦)

F

H

L±0.3

A±0.2

W

(I
)

(P
)

(I
)T

R

(S
)

B±
0.

2

φ
D

±
0.

5

Hybrid

Pressure relief (φ10 ≦) ( ) Reference size

0.3 max.

H

L±0.3

φ
D

±
0.

5

A±0.2

W

(I
)

(P
)

(I
)

B±
0.

2

⊖

⊕

UPGRADE



Conductive Polymer Hybrid Aluminum Electrolytic Capacitors

Endurance : 125 ℃ 4000 h

*1: Ripple current (100 kHz　/ +125 ℃)
*2: ESR (100 kHz / +20 ℃)
*3: tan δ (120 Hz / +20 ℃)
◆ Please refer to the page of “Reflow profile” and “The taping dimensions”.

Should a safety concern arise regarding this product, please be sure to contact us immediately. 21-Apr-20

150 μF ≦ C
100 μF ≦ C < 150 μF

Rated capacitance（C）

Rated capacitance（C）

150 μF ≦ C

1.00
1.00

100 kHz ≦ f < 500 kHz

0.85
0.80

20 kHz ≦ f < 30 kHz

0.60

1.00
1.00

500 kHz ≦ f

0.80
0.85

30 kHz ≦ f < 40 kHz

0.65

0.90
0.90

150 μF ≦ C
100 μF ≦ C < 150 μF

100 μF ≦ C < 150 μF

Frequency (f)

Frequency (f)

Frequency (f)
0.45

Correction
factor

Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.

Correction
factor 0.85

0.85
40 kHz ≦ f < 50 kHz

0.75
0.70

10 kHz ≦ f < 15 kHz

0.45
0.600.55Correction

factor
0.40

50 kHz ≦ f < 100 kHz

0.80
0.75

15 kHz ≦ f < 20 kHz

0.50

5 kHz ≦ f < 10 kHz

0.30
0.30

Rated capacitance（C）

150 μF ≦ C 0.25
0.25

300 Hz ≦ f < 500 Hz

0.25
0.20

200 Hz ≦ f < 300 Hz

0.15
0.15

100 Hz ≦ f < 200 Hz
100 μF ≦ C < 150 μF

500 Hz ≦ f < 1 kHzFrequency (f)

Correction
factor

1 kHz ≦ f < 2 kHzRated capacitance（C） 3 kHz ≦ f < 5 kHz2 kHz ≦ f < 3 kHz

Case size

Size
code

Specification

G12 3500

0.08
G16 3500 15 0.08

0.14

G16 3700 13 0.10
G12 3000 19

400

250
400

10.0

470

220
100
150

 EEHZS1E471V

 EEHZS1H221V
 EEHZS1J101V
 EEHZS1J151V

 EEHZS1H221P
 EEHZS1J101P
 EEHZS1J151P

 EEHZS1E471P10.0

10.0
10.0

1412.8

16.8
12.8
16.8

ZS series

Min.packaging
q'ty(mm)

L Ripple
current*1

(mA rms)

ESR*2

(mΩ)
tan δ*3 Taping

(pcs)Standard
Vibration

-proof

φD

Characteristics list

Frequency correction factor for ripple current

Rated
voltage

(V)

Capacitance

(±20 %)
(μF)

12.5

16.5
12.5
16.5 250

Part number

Standard
Product

Vibration-proof
product

25
560 10.0 16.5 16.8 G16 4000 11 0.14  EEHZS1E561P  EEHZS1E561V 250

35
330 10.0 12.5 12.8 G12 3500 14 0.12  EEHZS1V331P  EEHZS1V331V 400
470 10.0 16.5 16.8 G16 4000 11 0.12  EEHZS1V471P

63

 EEHZS1V471V 250

50
150 10.0 12.5 12.8 G12 3200 17 0.10  EEHZS1H151P  EEHZS1H151V 400

NEW

NEW

NEW

NEW



Conductive Polymer Hybrid Aluminum
Electrolytic Capacitors

● Endurance : 1000 h at 150 ℃ (High temperature)
● Low ESR and high ripple current
● High-withstand voltage ( to 63 V), Low LC (0.01 CV or 3 μA)
● Vibration-proof product is available upon request
● AEC-Q200 compliant
● RoHS compliant

Example : 25 V 150 μF [Standard]
Marking color : BLACK

   

[Vibration-proof product]

J 63 G 10.0 6.9 1.3±0.2

Dimensions (not to scale)

Unit：ｍｍ
Size φD L A, B H I W P Kcode max.

0.70±0.2 5.3 1.3±0.2
10.5±0.3 10.3 12.0 0 to +0.15 3.5 1.2±0.2 4.6 0.70±0.2 0.70±0.2

0 to +0.15 3.4 1.2±0.2 3.1 0.70±0.2
max.

H 50 F 8.0 10.5±0.3 8.3 10.0

Unit：ｍｍ

V 35 Size code φD L A, B H F I W P K R S T
E 25

Dissipation factor (tan δ)  Within the initial limit
DC leakage current  Within the initial limit

0.90±0.2 4.6 0.70±0.2

R. voltage code Unit：V

10.0 10.2±0.3 10.3 12.0 3.5G

Surface Mount Type
ZF series V type
High temperature lead-free reflow

ESR after endurance
(Ω / 100 kHz)(-40 ℃）

Features

F

Rated voltage range
Category temp. range

Endurance

Dissipation factor (tan δ)
DC leakage current

 stabilized at +20 ℃,　capacitors shall meet the limits specified in endurance. 

G

25 V to 63 V
33 μF to 150 μF 56 μF to 270 μF

F G
Size code

Please see the attached characteristics list
I ≦ 0.01 CV or 3 (μA) After 2 minutes (whichever is greater)

±20 % (120 Hz / +20℃)

 +150 ℃ ± 2 ℃, 1000 h, apply the rated ripple current without exceeding the rated voltage.

Size code

Capacitance tolerance

–55 ℃ to +150 ℃

0.4

 ≦ 200 % of the initial limit
 Within the initial limit

F 8.0 10.2±0.3 8.3 10 3.4 0.90±0.2 3.1 0.70±0.2

ESR
DC leakage current

Damp heat (Load)

Resistance to
soldering heat

 After reflow soldering and then being stabilized at +20 ℃, capacitors shall meet the 
 following limits.

Capacitance change  Within ±10% of the initial value

Specifications

21-Apr-20Should a safety concern arise regarding this product, please be sure to contact us immediately.

 After storage for 1000 hours at +150 ℃ ± 2 ℃ with no voltage applied and then being 

 +85 ℃ ± 2 ℃, 85 % to 90 %, 2000 h, rated voltage applied
 (With voltage treatment)

Shelf life

Capacitance change
Dissipation factor (tan δ)

ESR
DC leakage current

 Within ±30% of the initial value

Marking

Nominal cap.range

Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.

 Within ±30% of the initial value
 ≦ 200 % of the initial limit
 ≦ 200 % of the initial limit
 Within the initial limit

 ≦ 200 % of the initial limit

0.3

Capacitance change
Dissipation factor (tan δ)

Hybrid

150
E ZF

Negative polarity marking (–)

Capacitance (μF)

Series identification

Rated voltage code

Lot number

Pressure relief (φ10 ≦) ( ) Reference size

0.3 max.

H

L

φ
D

±
0.

5

KA±0.2

W

(I
)

(P
)

(I
)

B±
0.

2

Supportive terminals ( ) Reference sizePressure relief (φ10 ≦)

F

H

L

KA±0.2

W

(I
)

(P
)

(I
)T

R

(S
)

B±
0.

2

φ
D

±
0.

5

NEW



Conductive Polymer Hybrid Aluminum Electrolytic Capacitors

Endurance : 150 ℃ 1000 h

*1: Ripple current (100 kHz　/ +150 ℃)
*2: ESR (100 kHz / +20 ℃)
*3: tan δ (120 Hz / +20 ℃)
◆ Please refer to the page of “Reflow profile” and “The taping dimensions”.

 EEHZF1E271P  EEHZF1E271V

 EEHZF1J330V
G 840 30 0.08  EEHZF1J560P  EEHZF1J560V

F 770 30 0.12  EEHZF1V101P  EEHZF1V101V
G 950 23 0.12  EEHZF1V151P  EEHZF1V151V

 EEHZF1H101V
0.08  EEHZF1J330P

ZF series

Frequency correction factor for ripple current

Characteristics list

500
500
500
500

Rated
voltage

(V)

Capacitance

(±20 %)
(μF)

10.2
10.2
10.2
10.2

10.2

8.0
10.0
8.0
10.0
8.0
10.0

10.2

47 μF ≦ C < 150 μF

500 Hz ≦ f < 1 kHz
C < 47 μF 0.10 0.10 0.15 0.20

50

63

56

56

100
33

10.0
8.0

10.2
10.2

F 700 35 0.10  EEHZF1H560P  EEHZF1H560V
G 0.10  EEHZF1H101P

0.55

3 kHz ≦ f < 5 kHz2 kHz ≦ f < 3 kHz
0.45 0.50

Rated capacitance（C）

150 μF ≦ C

0.85

40 kHz ≦ f < 50 kHz

0.75
0.70

10 kHz ≦ f < 15 kHz

0.45
0.40

1 kHz ≦ f < 2 kHz
0.30

0.80

0.60 0.65 0.70 0.75

Frequency (f)

Correction
factor

0.60

Should a safety concern arise regarding this product, please be sure to contact us immediately. 21-Apr-20

0.85 1.00 1.05

150 μF ≦ C
47 μF ≦ C < 150 μF

Rated capacitance（C）

Rated capacitance（C）

1.00
1.00

100 kHz ≦ f < 500 kHz

0.85
0.80

20 kHz ≦ f < 30 kHz

1.00
1.00

500 kHz ≦ f

0.80
0.85

30 kHz ≦ f < 40 kHz

0.90
0.90

50 kHz ≦ f < 100 kHz

Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.

150 μF ≦ C 0.60 0.65

0.80
0.75

15 kHz ≦ f < 20 kHz

0.50

Rated capacitance（C）

150 μF ≦ C
47 μF ≦ C < 150 μF

C < 47 μF

C < 47 μF

C < 47 μF
Frequency (f)

Frequency (f)

47 μF ≦ C < 150 μF

Frequency (f)

0.45
0.40

Correction
factor

Correction
factor

Correction
factor

0.85

5 kHz ≦ f < 10 kHz

0.30
0.30

0.25
0.25

300 Hz ≦ f < 500 Hz

0.25
0.20

200 Hz ≦ f < 300 Hz

0.15
0.15

100 Hz ≦ f < 200 Hz

10.5
10.5
10.5
10.5

900 28
F 650 40

500
500
500
500

25

35

10.5
10.5
10.5
10.5

150
270
100
150

F 800 27 0.14  EEHZF1E151P  EEHZF1E151V
G 1000 20 0.14

Taping
(pcs)

φD

Case size

Size
code

Specification Part number Min.packaging
q'ty(mm)

L Ripple
current*1

(mA rms)

ESR*2

(mΩ)
tan δ*3 Standard

Product
Vibration-proof

productStandard
Vibration

-proof



Conductive Polymer Hybrid Aluminum
Electrolytic Capacitors

● Endurance : 1000 h at 150 ℃ (High temperature)
● High temperature compared with ZC series
● High-withstand voltage ( to 63 V), Low LC (0.01 CV or 3 μA)
● Equivalent to conductive polymer type Aluminum Electrolytic Capacitor

(There are little characteristics change by temperature and frequency)
● AEC-Q200 compliant
● RoHS compliant

Example : 25 V 270 μF 
Marking color : BLACK

   

Unit：mm
R. voltage code Unit：V

Nominal cap.range

Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.

 Within ±30% of the initial value
 ≦ 200 % of the initial limit
 ≦ 200 % of the initial limit
 Within the initial limit

 ≦ 200 % of the initial limit

0.3

Capacitance change
Dissipation factor (tan δ)

ESR
DC leakage current

5.0
0.6
0.6

Specifications

13-Dec-19Should a safety concern arise regarding this product, please be sure to contact us immediately.

 After storage for 1000 hours at +150 ℃ ± 2 ℃ with no voltage applied and then being 

 +85 ℃ ± 2 ℃, 85 % to 90 %, 2000 h, rated voltage applied
 (With voltage treatment)

Damp heat (Load)

Shelf life

Capacitance change
Dissipation factor (tan δ)

ESR
DC leakage current

 Within ±30% of the initial value

Marking

H 9.5
9.5

–55 ℃ to +150 ℃

0.4

 ≦ 200 % of the initial limit
 Within the initial limit

3.5E
V

8.0
10.0

F
G

50
63J

25
35

DC leakage current

 stabilized at +20 ℃,　capacitors shall meet the limits specified in endurance. 

Dimensions (not to scale)

G

25 V to 63 V
33 μF to 150 μF 56 μF to 270 μF

F G
Size code

Please see the attached characteristics list
I ≦ 0.01 CV or 3 (μA) After 2 minutes (whichever is greater)

±20 % (120 Hz / +20℃)

 +150 ℃ ± 2 ℃, 1000 h, apply the rated ripple current without exceeding the rated voltage.

Size code

Capacitance tolerance

Radial Lead type
ZF series A type

FφdLφDSize code

ESR after endurance
(Ω / 100 kHz)(-40 ℃）

Features

F

Rated voltage range
Category temp. range

Endurance

Dissipation factor (tan δ)

14 min.

φd±0.05

L±1.0
270
E ZF φD±0.5

3 min.

F±
0.

5

⊕

⊖

Negative polarity marking (–)

Capacitance (μF)

Series identification

Rated voltage code

Lot number

Pressure relief (φ10 ≦)

Hybrid



Conductive Polymer Hybrid Aluminum Electrolytic Capacitors

Endurance : 150 ℃ 1000 h

*1: Ripple current (100 kHz　/ +150 ℃)
*2: ESR (100 kHz / +20 ℃)
*3: tan δ (120 Hz / +20 ℃)

Long lead
(pcs)

q'ty
Min.packagingSpecification

tan δ*3ESR*2

(mΩ)

Ripple
current *1

(mA rms)

(mm)
Case size

LφD
Part number

200
200
200

800
1000
770
950 200

25

35

 EEHAZF1E151
 EEHAZF1E271
 EEHAZF1V101
 EEHAZF1V151

F
G
F
G

150
270
100
150

27
20
30
23
35
28
40
30

0.14
0.14
0.12
0.12

0.08

0.15
0.15

100 Hz ≦ f < 200 Hz

 EEHAZF1H560
 EEHAZF1H101
 EEHAZF1J330
 EEHAZF1J560

700
900
650
840

F
G
F
G

0.10
0.08

5 kHz ≦ f < 10 kHz

0.30
0.30

0.25
0.25

300 Hz ≦ f < 500 Hz

0.25
0.20

200 Hz ≦ f < 300 Hz

Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.

150 μF ≦ C 0.60 0.65

0.80
0.75

15 kHz ≦ f < 20 kHz

0.50

Rated capacitance（C）

150 μF ≦ C
47 μF ≦ C < 150 μF

C < 47 μF

C < 47 μF

C < 47 μF
Frequency (f)

Frequency (f)

47 μF ≦ C < 150 μF

Frequency (f)

0.45
0.40

Correction
factor

Correction
factor

Correction
factor

0.85

Should a safety concern arise regarding this product, please be sure to contact us immediately. 13-Dec-19

0.85 1.00 1.05

150 μF ≦ C
47 μF ≦ C < 150 μF

Rated capacitance（C）

Rated capacitance（C）

1.00
1.00

100 kHz ≦ f < 500 kHz

0.85
0.80

20 kHz ≦ f < 30 kHz

1.00
1.00

500 kHz ≦ f

0.80
0.85

30 kHz ≦ f < 40 kHz

0.90
0.90

50 kHz ≦ f < 100 kHz

0.55

3 kHz ≦ f < 5 kHz2 kHz ≦ f < 3 kHz
0.45 0.50

Rated capacitance（C）

150 μF ≦ C

0.85

40 kHz ≦ f < 50 kHz

0.75
0.70

10 kHz ≦ f < 15 kHz

0.45
0.40

1 kHz ≦ f < 2 kHz
0.30

0.80

0.60 0.65 0.70 0.75

Frequency (f)

Correction
factor

0.60

47 μF ≦ C < 150 μF

500 Hz ≦ f < 1 kHz
C < 47 μF 0.10 0.10 0.15 0.20

50

63

56

56

100
33

10.0
8.0

9.5
9.5

ZF-A series

Frequency correction factor for ripple current

Characteristics list

200
200
200
200

Rated
voltage

(V)

Size
code

Capacitance

(±20 %)
(μF)

9.5
9.5
9.5
9.5

9.5

8.0
10.0
8.0
10.0
8.0
10.0

9.5 0.10



Please contact Factory

CAUTION AND WARNING

The information in this catalog is valid as of March 2020.

Device Solutions Business Division
Industrial Solutions Company 

1. The electronic components contained in this catalog are designed and produced for use in home electric appliances, office 
    equipment, information equipment,communications equipment, and other general purpose electronic devices. 
    Before use of any of these components for equipment that requires a high degree of safety, such as medical instruments,  aerospace
    equipment, disaster-prevention equipment,  security  equipment,  vehicles (automobile, train, vessel), please be sure to contact our
    sales representative corporation.

2. When applying one of these components for equipment requiring a high degree of safety, no matter what sort of application it might
    be, be sure to install a protective circuit or redundancy arrangement to enhance the safety of your equipment. In addition, please
    carry out the safety test on your own responsibility. 

3. When using our products, no matter what sort of equipment they might be used for, be sure to make a written agreement on the
    specifications with us in advance.

4. Technical information contained in this catalog is intended to convey examples of typical performances and or applications and
    is not intended to make any warranty with respect to the intellectual property rights or any other related rights of our company or
    any third parties nor grant any license under such rights. 

5. In order to export products in this catalog, the exporter may be subject to the export license requirement under the Foreign
    Exchange and Foreign Trade Law of Japan.

6. No ozone-depleting substances (ODSs) under the Montreal Protocol are used in the manufacturing processes of Automotive & 
   Industrial Systems Company, Panasonic  Corporation.
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