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Products chart for screw type

★New products

MiniaturizationMiniaturization

Longer life timeLonger life time
(Higher reliability)(Higher reliability)

HCGF5
85℃ 2Kh
HCGF5HCGF5
85℃ 2Kh

HCGF6
85℃ 2Kh
HCGF6HCGF6
85℃ 2Kh

ＦＸＡ
85℃ 5Kh
ＦＸＡＦＸＡ
8585℃℃ 55KhKh

HCGR
85℃ 5Kh
HCGRHCGR
8585℃℃ 5Kh5Kh

ＦＸ２
85℃ 5Kh
ＦＸ２ＦＸ２
8585℃℃ 55KhKh ＦＸ３

★

85℃ 5Kh
ＦＸ３ＦＸ３★★
8585℃℃ 55KhKh

GXA
105℃
5Kh 

GXAGXA
105105℃℃
5Kh 5Kh 

HXA
85℃
20Kh

HXAHXA
8585℃℃
20Kh20Kh

GXH
105℃ 5Kh
GXHGXH
105105℃℃ 5Kh5Kh

GX2 ★
105℃ 5Kh 
GX2 GX2 ★★
105105℃℃ 5Kh 5Kh 

ＦXR★
85℃ 5Kh
ＦＦXRXR★★
8585℃℃ 5Kh5Kh

GXR★
105℃ 5Kh
GXRGXR★★
105105℃℃ 5Kh5Kh

ＬＸＡ★
105℃
10Kh

ＬＸＡＬＸＡ★★
105105℃℃
1010KhKhＨｉｇｈｅｒ ｒｉｐｐｌｅ

★Under 
development



22Products chart for snap-in type

HUS
105℃
2Kh

HUSHUS
105105℃℃
2Kh2Kh

MiniaturizationMiniaturization

OvervoltageOvervoltage--resistantresistant

BiggerBigger
capacitancecapacitance

HP3
85℃
2Kh

HP3HP3
8585℃℃
2Kh2Kh

HU3
105℃
2Kh

HU3HU3
105105℃℃
2Kh2Kh

HL1
105℃
5Kh

HL1HL1
105105℃℃
5Kh5Kh

XL1★
105℃
10Kh

XL1XL1★★
105105℃℃
10Kh10KhSS2

105℃
2Kh

SS2SS2
105105℃℃
2Kh2Kh

SS3
105℃
2Kh

SS3SS3
105105℃℃
2Kh2Kh

HV2
105℃
2Kh

HV2HV2
105105℃℃
2Kh2Kh

HU4
105℃
2Kh

HU4HU4
105105℃℃
2Kh2Kh

HU5★
105℃
2Kh

HU5HU5★★
105105℃℃
2Kh2Kh

Flat typeFlat type

HL2★
105℃
5Kh

HL2HL2★★
105105℃℃
5Kh5Kh

Short Short 
terminalterminal

Small D.Small D.
φφ2020

★New products

★Under　
development

HL3★
105℃
5Kh

HL3HL3★★
105105℃℃
5Kh5Kh

HU6★
105℃
2Kh

HU6HU6★★
105105℃℃
2Kh2Kh

US２★
105℃
2Kh

USUS２２★★
105105℃℃
2Kh2Kh

High rippleHigh ripple

ZL1
105℃
3Kh

ZL1ZL1
105105℃℃
3Kh3Kh

PZ1
85℃
3Kh

PZ1PZ1
8585℃℃
3Kh3Kh

Longer life timeLonger life time
(Higher reliability)(Higher reliability)

PS２★
85℃
2Kh

PSPS２２★★
8585℃℃
2Kh2Kh
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CaseCase
CathodeElectrolytic Paper

Anode

Cathod
e

Anode

Current  Structure New Structure

MarginPaper Anode

Cathode

CathodeElectrolytic Paper

Anode

PS2,US2 New Structure of cathode foil
･Improvement of heat radiation by making the cathode foil attached to 
the aluminum case inside.
･Maintain the heat radiation level by preventing the case deformity when 
the inner pressure rises.

３３３３



0

10

20

30

0 0.2 0.4 0.6

　
∆

T
(K

)

Vent open
pressure

   ∆T: decrease by 38%
Ripple: increase by 27%

LastFirst

Cathode

element
▲

●

■

Air pressure in the case(Pa)
0.7

PS2,US2 Comparison of temperature rise　 ・
New Structure of cathode foil 

and New case design
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New case
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Temperature rise test

● :Current

● :New
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　 ･Wind speed Correction factor

38%

0

　
Δ

T
(K

)

R
at

io
 o

f R
ip

pl
e 

cu
rr

en
t

Wind Speed  （m/s）

1.1

Decrease of rise（%）

Wind speed Correction 
Factor　1.1（0.5m/s<)
　

３５



+ －

Features(1)
Insulated inner side of the cap of the cap contributes 

to   simplifying pattern design.

New cap designConventional rubber multiplayer cap

+ －

Blank terminal
P.P.S(Poly-Phenylene-Sulfide)

sleeve (0.15t)

Stick to P.C.Board
Projection

1.0mm

Features(2)
　Insulated by making more space between capacitors in the P.C. Board.

sleeve (0.30t)

3-Projection

３６



素子

more than 
5.0mm

more than
1.0mm         

Features(4)
・The decrease of the vent opening specified value from more than 
5mm to more than 1mm.  

Features(3) 
･Prevention of throw-hole phenomenon.

Element

air

３７



Size Cap(µF) Ir(A) Size Cap(µF) Ir(A)
φ 51×115 2200 16.5 φ 51×51 1000 11.11
φ 64×96 3300 20.7 φ 51×61 1200 12.30
φ 64×130 4700 27.8 φ 51×71 1500 13.70

HCGF6　 400V(85℃ /2kh) PS2       400V(85℃ /2kh)
Current(Screw type) New Series

Rated 400Ｖ-3300µF
Size(φD×Ｌ) φ64×96Ｌ

Capacitors array 2Ｓ×1Ｐ
Pieces 2

T.Cap(µF) 1650
T.Ir(A) 20.70

T.Volume(cm3) 618

Current(screw type) New Volume Cost
400Ｖ-1000µF
φ51×51Ｌ

2Ｓ×2Ｐ
4 0.67 0.80

1000
22.22
417

(at40℃/120Hz)

Replacement
(Example)

３８
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1111　　Ｍｉｎｉｔｕｒｉｚａｔｉｏｎ　ｆｏｒ ｏｕｒ　ｃａｐａｃｉｔｏｒ

Snap-in Type
（４００Ｖ１５０μＦ）
　　　　Ｓｅｒｉｅｓ　　　　　ＨＰＵ　 ＨＵ１　 ＨＵＲ　 ＨＵ３ 　 ＨＵ４　 ＨＵ５

　　　　　Ａ．Ｄ．　　　　 ‘82.4　 ‘84.4     ‘86.4　 ‘89.10  ‘95. 10   ‘99.7
Ｓｉｚｅ　φ＊Ｌ（mm） 　 30*50  25*50　 25*40  25*35   22*40 22*35
　ｖｏｌｕｍｅ　ｒａｔｉｏ 　 　 １.００　　 ０.６９　　０.５６　 ０.４９　　 ０.４３　 ０.３８
　　

Screw　Type
（４００Ｖ３３００μＦ）
　　　　Ｓｅｒｉｅｓ　　　　 HCGＦ 　Ｆ２　　 Ｆ３　 　 Ｆ４　　　Ｆ５　　　Ｆ６
　　　　　Ａ．Ｄ．　　　　 ‘81.4　 ‘82.4　 ‘84.4     ‘85.4　　‘87.4    ‘92.4
Ｓｉｚｅ　φ＊Ｌ（mm）　90*160　77*144　77*100　64*130  64*115  64*96
　ｖｏｌｕｍｅ　ｒａｔｉｏ 　　　１.００　 ０.６６　 ０.４６　 ０.４１　 ０.３６　 ０.３０

Ｆ４ Ｆ５

Ｆ２
Ｆ３

HCGＦ



1212Miniaturization
①Method of miniaturization

Inner space
Relative permittivity 

of the dielectric

Spread of the plate
(Improvement for Etching)

①Thickness of paper　　②Margin of paper

Improvement for forming

Ｍｉｎｉａｔｕｒｉｚａｔｉｏｎ

Ｃａｐ＝ Distance between the plate
(=Ｄｉｅｌｅｃｔｒｉｃ)

○

○
Ｃａｔｈｏｄｅ(20μm)

Ｐａｐｅｒ
50～200μm

Ａｎｏｄｅ(100μm)

Ｄｉｅｌｅｃｔｒｉｃ(Ａｌ２Ｏ３)
14Å/V→0.7μm(400W.V.)

①
②

εＯ　×Area of the plate
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Density of Etching pit

Miniaturization
②Improvement of Etching

Pre-treatment(Clear of Al2O3)

Raw Aluminum foil

Suitable direction of the crystallization

The class of purity

Original　thickness
　　　　of Aluminum foil

Solution of surface
Current E. foil New E. foil

Shape of the Etching pit

Spread of the plate
(Improvement for Etching)
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Cross section

　Surface
Up to now Improvement

surface of Al

Al

Etching pit



1980

1

2

3

0
1990

これまでの技術動向
①許容リプルと体積の推移

体
積
当
た
り
の
リ
プ
ル
電
流
比

2000
ｙｅａｒ

0.2

0.4

0.6

0.8

1.0

1980 1990

体
積
比
、
リ
プ
ル
電
流
比

ｒｉｐｐｌｅ ｃｕｒｒｅｎｔ

ｖｏｌｕｍｅ

　2000
ｙｅａｒ



1616

Cross section

　Surface
×３０Ｋ

×３０Ｋ ×１００Ｋ

×１００Ｋ

Al2O3・n(H2O)

Ａｌ２Ｏ３
Al

Higher ripple current
　②R. of Oxidize Al.(Al2O3)



1717
Cross section 　Surface

craft paper

Manila paper

Row R. paper
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①Get rid of filling material for fixing

③Dispersion of intense heat part
②Adoption of thick cathode foil

Up to now New construction

②
③

①

Higher ripple current
　②New construction for radiation

Ａｌ Ｃａｓ

ｅ

Cathode foil
Paper

Anode foil
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Higher ripple current
　②New construction for radiation

Terminal　⇒　Cope with High Ripple current(100A)　　(φ10→16）

2

3

1

Rubber for fixing element　⇒　fix by elastic

Stud　⇒　guard against rotation of the element

1

2

3



2020

85℃5000hr 400W.V.（φ90）

Higher ripple current
　④ New construction for radiation
　　　　　　　　　Proposal of Change(FXA→ FXR）

Ir Height Ir Height
5600 17.1 115 23.4 122
6800 19.6 130 26.9 137
8200 23.5 157 32.2 161

FXA FXRCap
(µF) Ir Height Ir Height

5600 17.1 115 23.4 122
6800 19.6 130 26.9 137
8200 23.5 157 32.2 161

FXA FXRCap
(µF)

Ripple Size Cost
FXR/FXA FXR/FXA FXR/FXA

1.00 0.78 0.84

Ripple Size Cost
FXR/FXA FXR/FXA FXR/FXA

1.00 0.78 0.84
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Ｌｏｎｇ　ｌｉｆｅ
（Ｏｐｅｒａｔｉｎｇ　ｃｏｎｄｉｔｉｏｎ）

Ｌ＝Ｌｏ＊２（Ｔｏ－Ｔ／10）＊（W.V.／Ｖ）２．５

Ｌｏ　is life(standard life) when working voltage is applied
and permissible ripple current load(center temperature To)

Ｔｏ　is at maximum operating temperature.

Ｌ 　is estimated life when the voltage V is applied at the center
temperature T. (when W.V.≧ V ≧ 0.6＊W.V.) 

Ｌｏｎｇ ｌｉｆｅ ｗｉｔｈ ｏｐｅｒａｔｉｎｇ ｃｏｎｄｉｔｉｏｎ
　①Ｒｅｄｕｃｔｉｏｎ ｏｆ　Ａｍｂｉｅｎｔ　ｔｅｍｐｅｒａｔｕｒｅ
　②Ｒｅｄｕｃｔｉｏｎ ｏｆ　ｌｏａｄ ｒｉｐｐｌｅ ｃｕｒｒｅｎｔ
　③Ｒｅｄｕｃｔｉｏｎ ｏｆ　ｌｏａｄ Ｖｏｌｔａｇｅ
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Ｌｏｎｇｅｒ ｌｉｆｅ　ｔｉｍｅ
　　　　　　　（Ｈｉｇｈｅｒ ｒｅｌｉａｂｉｌｉｔｙ）

Ｏｘｉｄｉｚｅ　Ａｌ．（Ａｌ２Ｏ３）
　　　 (Improvement for Ｆｏｒｍｉｎｇ)

Ｅｌｅｃｔｒｏｌｙｔe

Ｌｏｎｇｅｒ ｌｉｆｅ ｔｉｍｅ （Ｈｉｇｈｅｒ ｒｅｌｉａｂｉｌｉｔｙ）

Non-organic-acid　⇒　Organic-acid
　（Boric-acid）　　　　　　（Low-R.　ａｎｄ　ｌｏｎｇ ｌｉｆｅ）

Ｓｕｉｔａｂｌｅ　Ｄｅｐｏｌａｒｉｚａｔｉｏｎ
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Ｌｏｎｇｅｒ ｌｉｆｅ ｔｉｍｅ （Ｈｉｇｈｅｒ ｒｅｌｉａｂｉｌｉｔｙ）

Ｏｘｉｄｉｚｅ　Ａｌ．（Ａｌ２Ｏ３）
　　　 (Improvement for Ｆｏｒｍｉｎｇ)

Ｓｕｉｔａｂｌｅ　Ｄｅｐｏｌａｒｉｚａｔｉｏｎ

Ｂｏｉｌ ｗａｔｅｒ Ｌｏａｄ Ｖｏｌｔａｇｅ Ｄｅｐｏｌａｒｉｚａｔｉｏｎ
ＥＸ．Leaving in weak acid(alcali)

Heat treatment
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　　Technical Trend Technical Trend 
in Electric Automobile Industryin Electric Automobile Industry

　　 Important points in developmentImportant points in development

(1) High ripple current capacitors(1) High ripple current capacitors

(2) High vibration endurance capacitors(2) High vibration endurance capacitors

(3) Low inductance capacitors(3) Low inductance capacitors

(4) High temperature endurance capacitors(4) High temperature endurance capacitors

(5) High voltage endurance capacitors(5) High voltage endurance capacitors
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Development of High Vibration

Endurance Capacitors

①①

② ４４GGGravitational accelerationGravitational acceleration

2020minminSweeping timeSweeping time

1010～～200200HzHzFrequencyFrequency

XX、、Y : 2h Y : 2h 、、 Z : 4h Z : 4h Testing timeTesting time

XX､､YY､､ZZDirection of vibrationDirection of vibration

DirectionDirectionItemItem

Fixing capacitor elements with 

　　resin cap（①）， the stud of case（②）.

　　　The condition about vibration .

Z

Y X

Ｅｌｅｍｅｎｔ
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　Development of low Inductance Capacitor 

　Ｉnductance is concentrated to terminal area.

28mm 22mmM5 M6

About 20 nH About 10 nH

In case of Φ64
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