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LARGE ALUMINUM ELECTROLYTIC CAPACITORS

PACKING

FIGURE 1

FIGURE 2

SNAP-IN TYPE INNER, MIDDLE BOX

SCREW TYPE BOX

S~

24

@ SNAP-IN TYPE PACKAGING Quantity (pcs) / BOX (FIGURE 1)

SIZE

SNAP-IN(QUANTITY)

@D

L

INNER BOX

MIDDLE BOX

20, 22

20 ~ 40

45 ~ 50

200

600

25

20 ~ 40

45 ~ 50

60

150

450

30

20 ~ 40

45 ~ 55

60 ~ 80

100

300

35

20 ~ 40

45 ~ 55

60 ~ 80

100 ~ 120

50

200

150

40

30 ~ 40

50

60 ~ 80

90 ~ 110

50

150

@ SCREW TYPE PACKAGING Quantity (pcs) / BOX & BOX SIZE (FIGURE 2)

SIZE SCREW

@D L QUANTITY
50 ~ 100 60
& 105 ~ 120 60
50 ~ 100 30
51 105 ~ 125 30
130 ~ 140 30
60 ~ 100 25
64 105 ~ 125 25
130 ~ 160 25
80 ~ 100 16
76 105 ~ 125 16
130 ~ 160 16
89 100 ~ 160 9
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LARGE ALUMINUM ELECTROLYTIC CAPACITORS Gl

PART NUMBER SYSTEM

® Part Number System

L D L O DR e e e

(1) (2] (3] (4] (5] 0 (7] (8]
Series Name Rated Voltage Capacitance Cap. Tol. Case Diameter Case Height Terminal Internal Control
Configurations Code
€ Series Name () Case Height
See page 5. ex) 30mm 030
105mm 105
@ Rated Working Voltage @ Terminal Configurations
wv 6.3 10 16 25 35 Terminal Configurations Code
Code oJ 1A 1C 1E 1V Snap-in Terminal for | Terminal Length 6mm HA
PC board mounting .
wv 40 50 63 100 160 Terminal Length 4mm HC
Code | 1G 1H 1J 2A 2C @D = 35 LC
wv 200 250 315 330 350 cug Terminal for oD =40 HA
Soldering @D = 51 LD
Code 2D 2E 2F 2L 2V
@b = 63.5 LE
wv 360 400 450 500 550 @D < 20 PJ
Code 2Z 2G 2W 2H 7H @D =22 PK
Photo Flash
@D =25.4,30 LC
@ Capacitance . @b =35 LF
ex) 47,F 476 Screw Terminal Type SB
470,F 477 Screw Terminal Type (Stud Type) B
4700uF 478

47000u4F 479

@ Capacitance Tolerance

Tolerance (%)| =10 | £20 | 4 o0 | +20 | +30 | +50

Code K M W \Y Q T

@ Case Diameter

ex) gl4 14 %
@25.4 25 )

m

@30 30 =
263.5 64 =<
776.2 76 m

7]
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LARGE ALUMINUM ELECTROLYTIC CAPACITORS

H Snap-in Terminal Type, Standard 6
Series Solvent Proof
WV=100V

- Standard snap-in terminal type
- Including height 20mm products, low profile sized

(Voltage range of 160 ~ 450V) HE<— [l —> HJ
- Complied to the RoHS directive :’Z'F:S Smaller
Item Characteristics
Operating temperature range WV< 350 : -40 ~ +85°C, WV =350 : -25 ~ +85°C
Capacitance tolerance +20% at 120Hz, 20°C
Leakage current max. 1=3 +/CV (¢A) (after 5 minutes)
Capacitance > 1000.F : tans increases by 0.01 for each 1000.F from below value.
Disfizpfﬁm’;ffgm’ max. WV 6.3 10 | 16,25 | 35 | 50,63 | 80,100 | 160 ~ 400 | 450, 500
(at 120Hz, 20°C) tans | 045 | 040 | 035 | 030 | 025 | 0.20 0.15 0.20
Load life Leakage current Less than specified value
(after application of the rated Capacitance change Within £20% of initial value
voltage for 2000 hours at 85°C) tans Less than 200% of specified value
Shelf life Leakage current Less than specified value
(after leaving capacitors under Capacitance change Within +15% of initial value
no load at 85°C for 1000 hours) tans Less than 150% of specified value
® DRAWING Unit : mm
—— ® gD<35
PC Board ® Terminal

Insulating sleeve

Mounting Holes
Bottom plate

@ Terminal oL U 0‘8;’*0,
< 0 -
T

@D+1 max.
7:\<- ‘

Safety vent

6.0+1%(4.0+0.5
L+2 max. i ( ) 1540.1

* Shorter terminal(4.0+0.5) is also available upon request.
Terminal length of height 20mm products is applied shorter terminal to standard terminal type.

—— ® ¢gD=40
PC Board
Bottom plate Mounting Holes
Insulating sleeve
4-@2+0.1
g _L \ ‘ ‘ g 30°7M
g _
2 | | N
Safety vent L+2 max. 6.0;1 3225+0.2
I
® FREQUENCY COEFFICIENT OF PERMISSIBLE RIPPLE CURRENT
JF Frequency(Hz) 50Hz 120Hz 300Hz 1kHz 10kHz~
~100 0.85 1.00 1.06 1.15 1.20
160 ~ 250 0.85 1.00 1.20 1.25 1.45
300 ~ 0.85 1.00 1.15 1.20 1.40
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LARGE ALUMINUM ELECTROLYTIC CAPACITORS Gl

H C series

® DIMENSIONS & MAXIMUM PERMISSIBLE RIPPLE CURRENT

wv 6.3 10 16
uF DI 2 25.4 30 35 40 22 25.4 30 35 40 22 25.4 30 35 40
22X 25
10000 330
22X 25 22X 30 | 254X 25
12000 3.31 3.55 3.89
15000 | 22%25 22X 30 | 254%25 22X 35 | 254X 30| 30%25
3.39 3.82 3.39 4.29 4.45 4.56
18000 | 22%30 | 254x25 22X 35 | 254%25 22X 40 | 254% 35| 3030
3.85 3.96 4.28 417 477 4.96 5.10
22000 | 22%35 | 254x25 22X 40 | 254%30| 30X 25 22X 50 | 254X 40| 30%30
4.34 4.22 4.79 4.71 4.83 5.51 5.51 5.39
27000 | 22X 40 | 254x30| 30x 25 22X 45 | 254x35| 30X 30 254X 45| 30x35 | 35X 25
4.85 477 4.89 5.30 5.26 5.41 6.06 5.98 5.80
33000 | 22X 45 | 254x35| 30X 30 22X 50 | 254%40| 30X 30 | 35X 25 30%40 | 35X 30
5.36 5.32 5.47 5.82 5.81 5.69 5.81 6.56 6.41
39000 | 22%50 |254x40| 30X 30 | 35X 25 254%45| 30X 35 | 35X 30 30X45 | 35X 35
5.83 5.82 5.70 5.82 6.31 6.22 6.38 7.08 6.96
47000 254x45 | 30X 35 | 35X 30 254%50| 30X 40 | 35X 30 30X50 | 35X 40
6.35 6.26 6.41 6.83 6.78 6.62 7.62 7.54
56000 254x50 | 30X 40 | 35X 30 30X 45 | 35X 35 35X 45 | 40X 40
6.85 6.80 6.64 7.31 7.18 8.08 8.23
68000 30X 45 | 35X 35 35X 40 35X 50 | 40X 50
7.35 7.23 7.76 8.63 9.13
35X 45 | 40X 40 40X 50 40X 60
100000 8.34 8.49 9.35 10.2
wv 25 35 50
uF DI 2 25.4 30 35 40 22 25.4 30 35 40 22 25.4 30 35 40
22X 30 | 254X 25
3300 2.97 3.06
4700 22X 30 | 254X25 22X 40 | 254X 35| 30X25 | 35X 25
3.06 2.98 3.83 3.98 3.86 4.19
5600 | 22%25 22X 35 | 25430 22X 45 | 254X 40| 30%30 | 35X 25
2.65 3.28 3.39 4.26 4.44 4.35 4.44
6800 | 22%30 [ 254%25 22X 40 | 254%30| 30X 25 22X 50 | 254X 40| 30%35 | 35X 30
3.06 3.15 3.73 3.67 3.76 477 476 4.92 5.04
8200 | 22% 35 [ 254%30 22X 45 | 254%35| 30X 30 254X 50| 30X40 | 35X 30
3.45 3.57 413 4.10 4.22 5.43 5.38 5.26
10000 | 22X 40 [ 254X30[ 30X 25 22X 50 | 254X40| 30X 30 30%45 | 35X 35
3.95 3.89 3.99 4.68 4.68 4.58 6.07 5.97
12000 | 22X 45 | 254x35| 30X 30 254X45| 30X 35 | 35X 30 30%50 | 35X 40
4.41 4.37 4.50 5.18 5.11 5.24 6.62 6.55
15000 | 22X 50 |254x40| 30X 35 30X 40 | 35X 35 35X 45
4.94 4.94 5.10 5.72 5.88 7.20
18000 254X 45| 30X 35 | 35X 30 30X 45 | 35X 40 35X 50 | 40X 40
5.45 5.38 5.51 6.28 6.46 7.74 7.62
22000 30X 45 | 35X 35 35X 45 | 40X 40 40X 50
6.22 6.12 7.07 7.20 8.54
30X 50 | 35X 40 40X 50 40X 60
27000 682 | 6.74 8.14 9.45
35X 45 | 40X 40 40X 50
33000 735 | 7.48 8.46
wv 63 80 100
uF DI 2 25.4 30 35 40 22 25.4 30 35 40 22 25.4 30 35 40
22X 25 22X 30 | 254X 25
1200 2.24 2.39 2.46
1500 22X 30 22X 35 | 254X 30| 30%X25
2.67 2.83 2.93 3.00
1800 | 22%25 22X 30 | 254%25 22X 40 | 254X 35| 30%30
2.20 2.92 3.01 3.26 3.39 3.49
2200 | 22%30 | 254x25 22X 35 | 254%30| 30X 25 22X 45 | 254X 40| 30%30
2.50 2.58 3.25 3.36 3.45 3.58 3.74 3.66
2700 | 22%35 | 254X30 22X 40 | 254%35| 30X 30 254X 45| 30%35 | 35x% 30
2.94 3.04 3.79 3.94 4.05 4.33 4.27 4.37
3300 | 22%35 | 254x30 | 30X 25 22X 45 | 25440 30X 30 254X 50| 30X40 | 35X 35
3.14 3.26 3.34 4.18 4.36 4.27 476 4.72 4.85 —
3900 | 2240 | 254X35] 30X 30 22X 50 | 25445 | 30X 35 30x45 | 35X 35 >
3.60 3.74 3.85 4.75 4.96 4.89 5.36 5.27 oy
4700 | 22%50 | 254x40| 30X 35 [ 35 30 254%50| 30X 40 | 35X 30 3050 | 35X 40 G
419 4.19 410 419 5.44 5.39 5.27 5.86 5.80 m
5600 254X 45| 30X 35 | 35X 30 30X 45 | 35X 35 35X 45 | 40X 40 _—<|
4.65 458 4.70 5.91 5.81 6.34 6.45 35
6800 254x50 | 30X 40 | 35X 30 35X 40 40X 50 m
5.20 5.16 5.04 6.45 7.40 wn
8200 30X 45 | 35X 35 35X 45 | 40X 40 40X 50
5.62 5.53 6.91 7.04 7.60
10000 30X 50 | 35X40 40X 50 }«— Case size @D XL (mm)
6.32 6.25 8.14 =— Ripple current (Arms) at 85°C, 120Hz
35X 45 | 40X 40
12000 6.83 | 6.95

* Note: Case diameter (J20) is available upon request.
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LARGE ALUMINUM ELECTROLYTIC CAPACITORS

H C series

©® DIMENSIONS & MAXIMUM PERMISSIBLE RIPPLE CURRENT

148

wv 160 200 250
uF DI 2 25.4 30 35 40 22 25.4 30 35 40 22 25.4 30 35 40
22X 25 | 254 %20
150 0.90 | “0.92
180 22X 20 22X 25 25.4><20
0.91 0.90 1.01
200 | 22X20 22X 25 254><20 22X 25 254><25 30 X 20
1.01 1.09 1.09 19 1.22
270 22x25 254%20 22x25 254><25 30x20 22><30 254><25 30><20
20 1.32 20 1.32 1.35 28 1.32 1.35
330 22><25 25.4><20 22><30 254><25 30 X 20 22><35 254><30 30X 25 | 35X 20
1.33 1.36 1.42 46 1.49 1.50 1.56 1.60 1.62
390 | 22%x25 254><25 30 X 20 22X 30 254><25 30% 25 | 35X 20 22X 40 254><30 30X 25 | 35X 20
1.45 1.59 1.62 1.54 1.59 1.74 1.77 1.72 1.69 1.73 1.77
470 | 22%30 [254%25 30% 20 22X 35 | 254X30 | 30X 25 | 35X 20 22X 45 | 254x35| 30X 30 | 35X 25
1.69 1.75 1.78 1.79 1.86 1.90 1.94 1.98 1.96 2.02 2.06
560 | 22%35 |254X30| 30X 25 | 35X 20 22X 40 | 254X35| 30X 25 | 35X 25 22X 50 | 254X40| 30X 30 | 35X 25
1.96 2.03 2.08 2.12 2.06 2.14 2.08 2.25 2.26 2.25 2.20 2.25
680 | 22%X40 [254X30| 30X 25 | 35X 20 22X 45 | 254X 40| 30X 30 | 35X 25 254X 45| 30X 35 35 >< 30
2.27 2.23 2.29 2.33 2.38 2.48 2.43 2.48 2.60 2.5
820 | 22%x45 25.4><35 30x30 | 35X 25 22X 50 | 254X45 30 X 35 35 % 30 30X 40 35 >< 35
2.61 2.67 2.73 273 2.85 2.88 2.95 3.03
1000 | 22%50 254><40 30X 30 | 35X 25 30><40 35X 30 30X 45 | 35X 40
3.01 3.01 2.95 3.01 26 3.18 3.40 3.50
1200 254X 45| 30X 35 | 35x 30 30><45 35X 35 35x 45 | 40X 40
3.23 3.18 3.26 3.49 3.43 3.74 3.81
1500 30X 40 | 35X 35 30X 50 | 35X 40 35X 50 | 40X 50
3.73 3.83 4.06 4.01 4.35 4.60
1800 35X 40 | 40X 40 35X 45 | 40X 40 40X 60
4.39 4.66 458 4.66 5.39
wv 315 350 400
uF DI 2 25.4 30 35 40 22 25.4 30 35 40 22 25.4 30 35 40
22X 20
68 0.56
82 22X 20 22X 25 | 254X20
0.62 0.66 0.68
100 | 22X20 22X 25 | 254X20 22X 30 | 254X25| 30X 20
0.68 0.73 0.75 0.78 0.81 0.82
120 | 22%25 | 254X20 22X 30 | 254X25 | 30X 20 22X 30 | 254X25| 30X 20
0.80 0.82 0.86 0.88 0.90 0.86 0.88 0.90
150 | 22%30 | 254x25| 30X 20 22X 35 254><30 30 X 20 22X 35 25.4><30 30X 25 | 35X 20
0.96 0.99 1.01 1.01 1.05 1.01 1.01 1.05 1.08 1.09
180 | 22%35 254><30 30X 25 | 35X 20 22X 40 254><35 30X 25 | 35X 20 22X 40 254><35 30%25 | 35X 25
111 15 1.18 1.20 1.17 1.18 1.20 1.17 1.18 1.28
200 | 2240 254><30 30%25 | 35X 20 22 % 45 254><35 30%30 | 35X25 22X 45 254><4o 30% 30 | 35X 25
1.29 1.27 1.30 1.33 1.35 1.34 1.38 1.41 1.35 1.41 1.38 1.41
270 | 2245 | 254x35| 30X 30 | 35X 25 254%45| 30X 35 | 35X 25 254X 45 30><35 35 % 30
1.50 1.49 1.53 1.56 1.64 1.61 1.65 1.64 1.6 1.65
330 | 2250 | 254X40] 3035 35 >< 30 254%50 | 30 >< 40 35 >< 30 254X50 | 30 >< 40 35 >< 30
1.73 1.73 .78 1.89 1.8 1.89 1.8
390 254X 45| 30X 35 35 >< 30 30 X 45 35 >< 35 30X 45 35 >< 35
1.97 1.94 1.99 2.12 .09 2.12 2.09
470 30X 40 | 35X 35 30X 50 35 X 40 30X 50 35 X 40
2.23 2.29 2.43 2.40 2.43 2.40
560 35 % 40 35 X 45 35x 45 | 40X 40
2.62 2.73 2.73 2.78
680 35x 45 35X 50 | 40X 40 40X 50
3.01 3.13 3.06 3.31
820 35X 50 | 40X 40 40X 50 40X 60
3.44 3.37 3.63 3.89
wv 450 500
uF DI 2 25.4 30 35 40 22 25.4 30 35 40
22X 20
56 | "o’51
68 | 22X25 | 254%20 22X 30
0.60 0.62 0.49
g2 | 22%30 [254X25| 30X 20 22X 35 | 254X30
0.71 0.73 0.74 0.57 0.59
100 | 22X 35 [254X30 30X 25 | 35X 20 20X 40 | 254%35
0.83 0.86 0.88 0.89 0.67 0.69
120 | 22%40 [254x35[ 30X 25 | 35X 20 254 x40
0.95 0.99 0.96 0.98 0.80
150 | 22%50 [254x40] 30X 30 | 35x 25 30% 35
1.17 1.17 1.14 1.17 0.92
180 254X 45| 30X 35 | 35X 25 30X 40
1.34 1.32 1.28 1.06
220 254x50 | 30X 40 | 35X 30 30% 45
1.54 1.53 1.49 1.22
30x45 | 35X 35 35x 45
270 1.77 1.74 1.45
30X 50 | 35X 40 35X 50
330 203 | 201 1.66
35x 45
390 2.08
35X 50 | 40X 40 40X 50
470 260 | 255 210
40X 50 40X 60
560 3.00 2.45
680 40X 60 40X 60 [-— Case size DXL (mm)
3.54 2.70 |-«— Ripple current (Arms) at 85°C, 120Hz




LARGE ALUMINUM ELECTROLYTIC CAPACITORS Gl

H J Snap-in Terminal Type, Miniaturized ‘ﬂ.

Series Miniaturized
- Smaller case sizes than HC series
- High CV series
- Load life of 3000 hours at 85°C

HC l:',> I:'> HK
- Voltage range of 160 ~ 450V Smaller HJ Wide
temp.

- Complied to the RoHS directive

Characteristics
WV<350 : -40 ~ +85°C, WV =350 : -25 ~ +85°C
+20% at 120Hz, 20°C
1=8+/CV (uA) (after 5 minutes)
Capacitance > 10004F : tan¢ increases by 0.01 for each 1000.F from below value.
Dissipation factor max.
(at 12%Hz, 20°C) Y 160 200 250 350 400
0.15 0.15 0.15 0.15 0.15

Item
Operating temperature range
Capacitance tolerance
Leakage current max.

450
0.20

tans

Less than specified value
Within +20% of initial value
Less than 200% of specified value

Leakage current
Capacitance change
tans

Load life
(after application of the rated
voltage for 3000 hours at 85°C)

Shelf life (at 85°C)

After 1000 hours no load test, leakage current, capacitance and tané are same as load life value.

® DRAWING Unit : mm
PC Board ® Terminal
Mounting Holes
Insulating sleeve
Bottom plate ®Terminal 0.8+0.1
: < e
£ ‘ ‘ =S
& 6.0+1
IS} I |
Safety vent -
L+2 max. 6.01ir1 (4.0+0.5) 15401
* Shorter terminal(4.0+0.5) is also available upon request.
Terminal length of height 20mm products is applied shorter terminal to standard terminal type.
—
>
e
(©)
m
—
=
® FREQUENCY COEFFICIENT OF PERMISSIBLE RIPPLE CURRENT m
wn
JF Frequency 50Hz 120Hz 300Hz 1kHz 10kHz~
160 ~ 250 0.85 1.00 1.20 1.25 1.45
300 ~ 0.85 1.00 1.15 1.20 1.40
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LARGE ALUMINUM ELECTROLYTIC CAPACITORS

HJ series

® DIMENSIONS & MAXIMUM PERMISSIBLE RIPPLE CURRENT

wyv 160 200 250
uF D 22 25.4 30 35 22 25.4 30 35 22 25.4 30 35
22X 20
150 0.83
22X 20 22X 20
180 0.91 0.91
22X 20 22x25 | 254%20
220 1.01 1.09 1.11
270 | 22%20 22X25 | 254X20 22X25 | 254X25
1.12 1.20 1.23 1.20 1.32
330 | 22%25 | 254x20 22X25 | 254X20 22X30 | 254x25 | 30X20
1.33 1.36 1.33 1.36 1.42 1.46 1.49
390 | 22%25 | 254x20 22x25 | 254x25 | 30X 20 22x35 | 254x30 | 30X25 35X 20
1.45 1.48 1.45 1.59 1.62 1.63 1.69 1.73 1.77
470 | 22%30 | 254x25 22X30 | 254%25 | 30X 20 22X35 | 254x35 | 30%x25 35X 20
1.69 1.75 1.69 1.75 1.78 1.79 1.96 1.90 1.94
560 | 22%x30 | 254x25 | 30X20 22X 35 | 254X30 | 30X25 35X20 | 22x40 | 254x35 | 30X25 35X 25
1.85 1.91 1.94 1.96 2.03 2.08 2.12 2.06 2.14 2.08 2.25
680 | 22%35 | 254x30 | 3025 35X20 | 22Xx40 | 254x30 | 30X25 35X25 | 22x50 | 254x40 | 30X 30 35X 25
2.16 2.23 2.29 2.33 2.27 2.23 2.29 2.33 2.49 2.48 2.43 2.48
820 | 22X40 | 254x30 | 30X25 35X20 | 22x45 | 254X35 | 30X 30 35X 25 254X45 | 30X 35 35X 30
2.50 2.45 2.52 2.56 2.61 2.59 2.67 2.73 2.85 2.81 2.88
1000 | 22%45 | 254x35 | 30x30 35X25 | 22Xx50 | 254x40 | 30X35 35X 30 30 X 40 35X 35
2.89 2.86 2.95 3.01 3.01 3.01 3.1 3.18 3.26 3.35
1200 | 22X50 | 254x40 | 30x30 35X 25 254%x45 | 30%35 35X 30 30X 45 35X 35
3.09 3.08 3.02 3.08 3.23 3.18 3.26 3.49 3.43
1500 25445 | 30X 35 35X 30 30x 45 35x 35 35X 40
3.61 3.56 3.65 3.90 3.83 4.01
1800 30X 40 35X 35 30X 50 35X 40 35X 50
4.09 4.20 4.44 4.39 4.76
30X 50 35X 40 35X 45
2200 4.63 4.58 4.77
35X 45
2700 559
35X 50
3300 577
wv 350 400 450
uF - 22 25.4 30 35 22 25.4 30 35 22 25.4 30 35
22X 20
56 0.51
22X 20 22X 20
68 0.56 0.56
82 22X 20 22X25 | 254X20
0.62 0.66 0.68
j00 | 22%20 22X25 | 254X20 22X25 | 254X25
0.68 0.73 0.75 0.73 0.81
120 | 22x25 | 254x20 22X25 | 254x20 22X30 | 254X25 | 30X20
0.80 0.82 0.80 0.82 0.86 0.88 0.90
150 | 22x25 | 254x25 22X30 | 254X25 | 30X 20 22X35 | 254X30 | 30%25 35X 20
0.90 0.92 0.90 0.99 1.01 1.01 1.05 1.08 1.10
180 | 22%30 | 254x25 22X30 | 254X25 | 30X25 22X35 | 254x35 | 30x25 35X 20
1.05 1.08 1.05 1.08 1.10 1.11 1.21 1.18 1.20
200 | 22%30 | 254X30 | 30x25 22x35 | 254x30 | 3025 35X20 | 22X40 | 254x35 | 30X25 35X 25
1.16 1.19 1.22 1.23 1.27 1.30 1.33 1.29 1.34 1.30 1.41
070 | 22%35 | 254X30 | 30x25 35X20 | 22Xx40 | 254X35 | 30X 30 35X25 | 22X50 | 254x40 | 30X 30 35X 25
1.36 1.41 1.44 1.47 1.43 1.49 1.44 1.47 1.57 1.56 1.53 1.56
330 | 22%45 | 254x35 | 30x30 35X25 | 22X50 | 254X40 | 30X 30 35X 25 254%x45 | 30X 35 35X 30
1.58 1.56 1.60 1.62 1.66 1.64 1.69 1.73 1.81 1.78 1.83
390 | 22X50 | 254x40 | 30x30 35X 25 254%x45 | 30x35 35X 30 30X 40 35X 35
1.80 1.79 1.84 1.88 1.88 1.94 1.99 2.03 2.09
470 25445 | 30X 35 35X 30 254X50 | 30X 40 35X 30 30X 45 35X 35
2.06 2.02 2.06 2.16 2.23 2.18 2.33 2.29
560 254X50 | 30X 40 35X 35 30 45 35X 35 35X 40
2.46 2.32 2.38 2.55 2.50 2.62
680 30X 45 35X 35 30X 50 35X 40 35X 50
2.69 2.76 2.92 2.89 3.13
820 35X 40 35X 50 |“—— Case size DXL (mm
3.17 3.31 -4— Ripple current (Arms) at 85°C, 120Hz
35X 45
1000 365
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LARGE ALUMINUM ELECTROLYTIC CAPACITORS Gl

H

- Wide temperature range of -40(-25) ~ +105°C

- Standard snap-in terminal type

- Including height 20mm products, low profile sized
(Voltage range of 160 ~ 500V)

- Complied to the RoHS directive

Wide Temperature Range, Standard
Series

S

Solvent Proof
WV =100V

HY

ﬁLong life

HC—) —>HK
Wide Smaller
temp.

Characteristics
WV<350:-40 ~ +105°C, WV = 350: -25 ~ +105°C
+20% at 120Hz, 20°C
1=3+4/CV (1A) (after 5 minutes)
Capacitance > 1000.F : tan¢ increases by 0.01 for each 1000.F from below value.

ltem
Operating temperature range
Capacitance tolerance
Leakage current max.

Dissipation factor max.
(at 120Hz, 20°C)

WV

6.3, 10

16

25,35

50, 63

80, 100

160~400

450, 500

tand

0.50

0.40

0.35

0.25

0.20

0.15

0.20

Load life

Leakage current

Less than specified value

Capacitance change Within +20% of initial value
tans Less than 200% of specified value

160 ~ 500WV products are for 2000 hours

(after application of the rated
voltage for 3000 hours at 105°C)

Shelf life (at 105°C) After 1000 hours no load test, leakage current, capacitance and tang are same as load life value.

® DRAWING Unit : mm
—— ® gD<35
. PC Board ® Terminal
Insulating sleeve .
Mounting Holes
Bottom plate ®Terminal 0.8+0.1 0
# 9%0,4
. N -
3
g 1=
& 6.0+1
8 il |
Safety vent -
L+2 max. 6.0+1 *(4.0£0.5) #1 5+0.1
I 5+0.
* Shorter terminal(4.0£0.5) is also available upon request.
Terminal length of height 20mm products is applied shorter terminal to standard terminal type.
—— ® ¢gD=40
PC Board
Bottom plate Mounting Holes
Insulating sleeve
4-@2+0.1
T ke I ar s
£ 30 30°
T -
o
S} /b H& \%/
—
>
Safety vent L+2 max. 6.0+1 @225+0.2 s
\ i ()
m
—
=
® FREQUENCY COEFFICIENT OF PERMISSIBLE RIPPLE CURRENT m
JF Frequency(Hz) 50Hz 120Hz 300Hz 1kHz 10kHz~
~ 100 0.85 1.00 1.06 1.15 1.20
160 ~ 250 0.85 1.00 1.20 1.25 1.45
300 ~ 0.85 1.00 1.15 1.20 1.40
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LARGE ALUMINUM ELECTROLYTIC CAPACITORS

H E series

® DIMENSIONS & MAXIMUM PERMISSIBLE RIPPLE CURRENT

wv 6.3 10 16
uF D™ 2o 25.4 30 35 40 22 25.4 30 35 40 22 25.4 30 35 40
22X 25
8200 2.14
22X 25 22X 30 | 254X 25
10000 217 2.48 2.56
12000 | 22%25 22X 30 22X 35 | 254X 30| 30X25
2.19 2.48 2.80 2.90 2.97
15000 | 22% 30 22X 35 | 254%25 22X 40 | 254X 35| 30X30
2.53 2.83 2.75 3.17 3.29 3.38
18000 | 22%35 [ 254x25 22X 35 | 254%30 22X 45 | 254X 40| 30X30
2.85 2.77 3.00 3.1 3.50 3.65 3.57
22000 | 22%35 | 254X30 22X 40 | 254%35| 30X 25 254X 45| 30X 35
3.04 3.15 3.35 3.48 3.38 4.03 3.98
27000 | 22%40 | 254X35 | 30X 25 22X 50 | 254%40 | 30X 30 254X 50| 30X40 | 35X 30
3.40 3.53 3.42 3.88 3.87 3.79 4.42 4.39 4.29
33000 | 2250 | 25.4%40| 30X 30 254x45| 30% 35 30x45 | 35X 35
3.92 3.91 3.83 4.26 4.20 4.79 4.71
39000 254X 45| 30X 35 254x50| 30X 40 | 35X 30 30x50 | 35X 40
4.26 4.20 4.60 4.57 4.46 5.16 5.10
47000 254X50| 30X 40 | 35x 30 30%45 | 35X 35 35X 45 | 40X 40
4.63 4.60 4.50 4.95 4.87 5.50 5.60
56000 30X 50 | 35X 40 35X 45 | 40X 40 40X 50
517 5.12 5.49 5.59 6.22
35X 45 | 40X 40 40X 50 40X 60
68000 5.50 5.62 6.22 6.83
wv 25 35 50
uF DI 9o 25.4 30 35 40 22 25.4 30 35 40 22 25.4 30 35 40
22X 30
2700 1.94
22X 25 22X 35
3300 162 2.20
3900 22X 30 22X 40 | 254X35| 30X 25
1.88 2.52 2.62 2.54
4700 | 22%X25 22X 35 25.4><25 22X 45 | 254X40| 30X 30
1.73 2.14 2.09 2.81 2.93 2.87
5600 | 2230 22 % 35 254><30 30% 25 22 X 50 254><4o 30 % 35
1.98 2.29 2.37 243 3.11 3.1 3.21
6800 22><30 22x4o 254><35 3ox30 254><50 30X 40 | 35X 30
2.61 79 3.64 3.61 3.53
8200 22 >< 35 25.4><30 22X 50 | 25, 4><40 30 X 30 30x 45 | 35X 35
2.42 2.50 3.02 3.02 2.95 3.94 3.87
10000 | 22X 40 254><35 254X 45 | 30 X 35 30X 50 | 35X 40
2.77 2.88 3.43 3.38 4.42 4.37
12000 | 22X 45 254><40 30 X 30 254%50 | 30X 40 | 35% 30 35 45
3.09 3.2 3.15 3.78 3.75 3.67 4.78
15000 25.4><45 30x35 | 35X 30 30x45 | 35X 35 35X 50 | 40X 40
3.62 3.57 3.65 419 4.12 5.24 5.13
18000 254%50 | 30X 40 | 35% 35 35 X 40 40 X 50
3.98 3.95 4.06 4.52 5.76
22000 30x45 | 35X 35 35X 45 | 40X 40 40 X 50
4.36 4.28 4.95 5.04 5.98
35x 45 | 40X 40 40X 50 40X 60
27000 492" | 5.01 5.0 6.61
wv 63 80 100
uF DI 2 25.4 30 35 40 22 25.4 30 35 40 22 25.4 30 35 40
820 22X 25 22X 30 | 254X25
1.37 1.46 1.51
1000 22X 30 | 254%X25 22X 35 | 254X30
1.62 1.67 1.71 1.77
1200 | 22%25 22 >< 30 25425 22X 40 | 254X35| 30X 25
1.37 1.72 1.86 1.94 1.88
1500 | 22%X30 | 254%25 22 >< 35 254%30 22X 45 | 254X 40| 30X 30
1.50 1.54 1.9 2.05 2.18 2.28 2.23
1800 22 X 30 254X25 22X 40 254X35 | 30X 25 254x45] 30X 35
1.69 2.28 2.37 2.30 2.61 257
2200 22 >< 35 254%30 22X 45 | 254X35 | 30X 30 254X50| 30X 40 | 35X 30
1.86 1.92 2.51 2.49 2.56 2.85 2.83 2.76
2700 | 22X40 [254X30 | 30% 25 25445 | 30 X 35 30X 45 | 35X 35
2.17 213 2.18 3.03 2.99 3.27 3.22
3300 | 22%50 |254%40 | 30X 30 254%50 | 30X 40 | 35x 30 30X 50 | 35X 40
2.53 253 2.48 3.33 3.30 3.23 3.59 3.55
3900 254X 45| 30X 35 30X 45 | 35X 35 35X 45
2.88 2.84 3.75 3.69 4.03
4700 254x50 | 30X 40 | 35X 30 30X 50 | 35X 40 35X 50 | 40X 40
3.20 317 3.10 4.10 4.06 4.40 4.31
5600 30x 45 | 35X 35 35 X 45 40X 50
3.51 3.46 4.44 4.88
6800 30X 50 | 35X 40 35X 50 | 40X 40 40X 50
3.92 3.88 4.90 4.80 5.18
8200 35X 45 40X 50 {e— Case size @D XL (mm)
4.22 5.32__ % Ripple current (Arms) at 105°C, 120Hz
35X 50 | 40X 40
o 474 | 464
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LARGE ALUMINUM ELECTROLYTIC CAPACITORS Gl

H E series

® DIMENSIONS & MAXIMUM PERMISSIBLE RIPPLE CURRENT

wv 160 200 250
uF DI 2 25.4 30 35 40 22 25.4 30 35 40 22 25.4 30 35 40
150 22X 20 22X 25 | 254X20
0.63 0.68 0.69
180 | 22%20 22X 20 22><25 25420 | 30X 20
0.69 0.69 0.7 076 | 0.83
200 | 22X20 22X 25 | 254X 20 22X 30 254X 25 | 30X 20
0.76 0.82 0.84 0.88 090 | 092
270 | 22X25 [254%20 22X 30 254><25 30X 20 22X 35 | 254X30 | 30X 25 | 35X 20
0.91 0.93 0.91 1.00 1.02 1.03 1.06 | 1.09 1.11
330 | 22%X25 [254%25 30X 20 22X 30 254><25 30 % 20 22X 40 | 254X30 | 30X 25 | 35X 20
1.01 1.10 1.13 1.07 1.13 1.20 118 | 1.1 1.23
390 | 22%30 |254%25 30% 20 22X 35 25.4><30 30X 25 | 35X 20 22X 45 | 254X40 | 30X 30 | 35X 25
1.17 1.20 1.23 1.24 1.28 1.31 1.34 1.36 42 | “1.39 1.42
470 | 22%35 [254X25| 30X 25 | 35X 20 22X 40 | 254%X35 | 30X 25 | 35X 25 22X 50 | 254X40 30 X 30 35X 25
1.36 1.32 1.44 1.47 1.43 1.40 1.44 1.56 1.56 .56 1.56
560 | 2240 25.4><30 30x25 | 35X 25 22X 45 | 254X 40 | 30 X 30 35 X 25 254X 50 30 >< 35 35X 30
1.56 1.57 1.70 1.63 1.62 1.67 1.70 86 | 1.76 1.80
680 | 22%x45 254><35 30%x25 | 35X 25 22X 50 | 254X 45 | 30X 30 35><25 30X 45 | 35X 35
1.80 17 1.73 1.88 1.88 1.96 1.84 1.88 212 2.09
820 | 22X50 254><40 30X 30 | 35X 25 254%50 | 30X 35 | 35X 30 35X 40
2.06 2.06 2.02 2.06 2.25 2.13 2.18 2.40
1000 254X 45| 30X 35 | 35X 30 30X 45 | 35X 35 35X 45 | 40X 40
2.38 2.35 2.41 2.57 2.53 2.76 2.81
1200 254%50 | 30X 40 | 35X 30 30X50 | 35X 35 | 40X 40 35X 50 | 40X 50
2.52 2.50 2.44 2.72 2.57 2.85 2.91 3.08
1500 35X 40 | 40X 40 35X 45 | 40X 50 40X 60
3.00 3.19 3.13 3.44 3.68
wv 315 350 400
uF DI 2 25.4 30 35 40 22 25.4 30 35 40 22 25.4 30 35 40
22X 20
56 0.37
68 22X 20 22x 25 | 254%X20
0.41 0.44 0.45
82 | 22X20 22X 25 | 254X20 22X 30 | 254X25 | 30X 20
0.45 0.48 0.49 0.51 0.53 0.54
100 | 22%25 | 254X20 22X 25 | 254X 25 | 30X 20 22X 35 | 254X30 | 30X 20
0.53 0.55 0.53 0.59 0.60 0.60 0.62 0.60
120 | 22%30 [254%25] 30X 20 22X 30 | 254X25 | 30X 20 22X 40 | 25430 | 30X 25 | 35X 20
0.62 0.64 0.65 0.62 0.64 0.65 0.69 0.68 0.70 0.71
150 | 2235 |254%30 | 3020 22X 40 | 254X30 | 30X 25 | 35X 20 22X 45 | 254%X35| 30X 30 | 35X 20
0.74 0.76 0.73 0.78 0.76 0.78 0.80 0.81 0.81 0.83 0.80
180 | 2240 |254%35| 30X 25 | 3520 22X 45 | 254X 35 | 30X 30 | 35X 20 22X 50 | 254X40| 30X 30 | 35X 25
0.85 0.88 0.86 0.87 0.89 0.88 0.91 0.87 0.93 0.93 0.91 0.93
200 | 22X 45 |254x35| 30X 30 | 35X 20 22X 50 | 254X40 | 30X 30 | 35X 25 254%45 | 30X 35 | 35X 30
0.98 0.98 1.00 0.96 1.03 1.03 1.00 1.03 1.07 1.06 1.08
270 254%45 | 30%35 | 35X 25 254X 45| 30x 35 | 35X 30 254%50 | 30X 40 | 35X 30
1.19 1.17 1.14 1.19 1.17 1.20 1.24 1.23 1.20
330 254%50 | 30X 40 | 35 X 30 30X 40 | 35X 35 30X 45 | 35 % 35
1.37 1.36 1.3 1.36 1.40 1.42 1.4
390 30x45 | 35 X 35 30x45 | 35X 40 30X 50 | 35X 40
1.54 1.5 1.54 1.59 1.61 1.59
470 30X 50 35 X 40 35 x 45 35 X 45 | 40X 40
1.76 74 1.82 82 1.85
560 35 X 40 35X 50 | 40X 40 35 % 50 | 40X 50
1.90 2.06 2.02 2.06 2.18
680 35X 50 | 40X 40 40X 50 40 X 60
2.27 2.23 2.40 2.57
wv 450 500
uF DI 2 25.4 30 35 40 22 25.4 30 35 40
a7 | 22%20 22X 25 | 254X20
0.34 0.27 0.27
56 | 22%x25 [254x20 22X 30 | 254X25| 30X 20
0.40 0.41 0.31 0.32 0.33
68 | 22%30 |254x25| 30X 20 22X 35 | 254X30| 30X 25 | 35X 20
0.47 0.48 0.49 0.36 0.38 0.39 0.39
g2 | 22X35 |254X30[ 30X 20 22X 40 | 254X35| 30X 25 | 35X 20
0.54 0.56 0.54 0.42 0.44 0.43 0.43
100 | 2240 [254X30| 30X 25 | 35X 20 22X 45 | 254X40| 30X 30 | 35X 25
0.63 0.62 0.64 0.65 0.49 0.51 0.50 0.51
120 | 22%45 |254X35] 30X 30 | 35X 25 22X 50 | 254X45| 30X 35 | 35X 30
0.73 0.72 0.74 0.76 0.56 0.58 0.58 0.59
150 | 22%50 | 254X40| 30X 30 | 35X 25 254X50 | 30X 40 | 35X 35
0.85 0.85 0.83 0.85 0.68 0.67 0.69 —
180 254X45 | 30X 35 | 35X 30 30X 45 | 35X 40 =
0.97 0.96 0.98 0.77 0.79 8
220 254%50 | 30X 40 | 35X 30 30X 50 | 35X 45 m
1.12 1.11 1.08 0.89 0.92
o 30X 45 | 35X 35 35X 45 | 40X 40 _—<|
1.28 1.26 1.01 1.03 35
330 30X 50 | 35X 40 35X 50 | 40X 50 m
1.48 1.46 1.17 1.23 w
35X 45 40X 50
390 1.66 1.34
35X 50 | 40X 40
470 1.89 1.85
560 40X 50 [-—— Case size @D XL (mm)
2.18 |-— Ripple current (Arms) at 105°C, 120Hz
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LARGE ALUMINUM ELECTROLYTIC CAPACITORS

Series

H

- Smaller case sizes than HE series

- High CV series

- Load life of 3000 hours at 105°C
- Complied to the RoHS directive

Wide Temperature Range, Miniaturized

HEC—) —>HL

Smaller

<

Miniaturized

Long life

Item

Characteristics

Operating temperature range

WV<350:-40 ~ +105°C, WV =350 : -25 ~ +105°C

Capacitance tolerance

+20% at 120Hz, 20°C

Leakage current max.

I=3+/CV (1A) (after 5 minutes)

Dissipation factor max.
(at 120Hz, 20°C)

Capacitance > 10004F : tans increases by 0.01 for each 1000.F from below value.

WV 160

200

250

350

400

450

tang 0.15

0.15

0.15

0.15

0.15

0.20

Load life
(after application of the rated
voltage for 3000 hours at 105°C)

Leakage current

Less than specified value

Capacitance change

Within +£20% of initial value

tand

Less than 200% of specified value

Shelf life (at 105°C)

After 1000 hours no load test, leakage current, capacitance and tans are same as load life value.

® DRAWING Unit : mm
PC Board ® Terminal
Mounting Holes
Insulating sleeve
Bottom plate ®Terminal 0.8+0.1 o
Agio.l
‘0.
{1 T e —
€ —~
T _
6.0+1
8 A | |
2-@2+0.1
Safety vent -
L+2 max. 6.0?1 *(4.0+0.5) 15404
* Shorter terminal(4.0£0.5) is also available upon request.
Terminal length of height 20mm products is applied shorter terminal to standard terminal type.
® FREQUENCY COEFFICIENT OF PERMISSIBLE RIPPLE CURRENT
uF Frequency 50Hz 120Hz 300Hz 1kHz 10kHz~
160 ~ 250 0.85 1.00 1.20 1.25 1.45
300 ~ 0.85 1.00 1.15 1.20 1.40
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LARGE ALUMINUM ELECTROLYTIC CAPACITORS Gl

HK series

® DIMENSIONS & MAXIMUM PERMISSIBLE RIPPLE CURRENT

wv 160 200 250
uF D 22 25.4 30 35 22 25.4 30 35 22 25.4 30 35
22X 20
120 0.56
150 22X 20 22X 25 | 254X20
0.63 0.68 0.69
180 22X20 | 254x20 22%x25 | 254%20
0.69 0.76 0.74 0.76
220 22X 20 22X 25 | 254x20 22X 25 | 254x25 | 30X20
0.76 0.82 0.84 0.82 0.90 0.92
270 22X 25 | 254x20 22X 25 | 254x25 | 30X20 22X 30 | 254x25 | 30X20
0.91 0.93 0.91 1.00 1.02 0.97 1.00 1.02
330 22X 25 | 254%20 22Xx30 | 254x25 | 30x20 22%x 35 | 254x30 | 30X25 35X 20
1.01 1.03 1.07 1.11 1.13 1.14 1.18 1.21 1.23
390 22X 25 | 254x25 | 30x20 22X30 | 254x25 | 30X25 35X 20 22X 40 | 254x35 | 30X25 35X 25
1.09 1.20 1.23 1.17 1.20 1.31 1.34 1.30 1.35 1.31 1.42
470 22X 30 | 264x25 | 30x20 22X 35 | 254x30 | 30x25 35X 20 22X 45 | 254x35 | 30X 30 35X 25
1.28 1.32 1.35 1.36 1.40 1.44 1.47 1.50 1.48 1.53 1.56
560 22X 35 | 254x30 | 30x25 35X 20 22X 40 | 254x30 | 30x25 35X 25 22X 50 | 254x40 | 30X 30 35X 25
1.48 1.53 1.57 1.60 1.56 1.53 1.57 1.70 1.71 1.70 1.67 1.70
680 22X 40 | 254x30 | 30x25 35X 20 22X 45 | 254x35 | 30x30 35X 25 254X50 | 30X35 35x 30
1.72 1.69 1.73 1.76 1.80 1.79 1.84 1.88 2.05 1.94 1.98
820 22X 45 | 254x35 | 30x30 35X 25 254x45 | 3030 35X 25 30 40 35X 35
1.98 1.96 2.02 2.06 2.16 2.02 2.06 2.23 2.29
1000 22X 50 | 254x40 | 30x30 35X 25 254x50 | 3035 35 % 30 30X 50 35X 40
2.28 2.28 2.23 2.28 2.48 2.35 2.41 2.68 2.65
1200 254x45 | 30X 35 35x% 30 30X 40 35x 35 30X 60 35X 45
2.41 2.38 2.44 2.50 2.57 2.92 2.80
1500 254%x50 | 30X 40 35X 30 30X 50 35X 40 35X 50
2.81 2.79 2.73 3.04 3.00 3.25
30x 45 35X 35 35X 45
1800 3.19 3.14 3.43
30X 50 35X 45 35X 50
2200 3.44 3.55 3.68
35X 50
2700 .08
wv 350 400 450
uF D 22 25.4 30 35 22 25.4 30 35 22 25.4 30 35
22X 20
47 0.34
56 22X 20 22x20 | 254x20 22X 25
0.37 0.37 0.41 0.40
68 22X20 | 254%20 22X 25 | 254x20 22X 30 | 254x25
0.41 0.45 0.44 0.45 0.47 0.48
82 22X 25 | 254%20 22Xx25 | 254x25 | 30X20 22x30 | 254X25
0.48 0.49 0.48 0.53 0.54 0.51 0.53
100 22X 25 | 2564x25 | 30x20 22X 30 | 254x25 | 30x20 20X 35 | 254x30 | 30x25
0.53 0.58 0.60 0.57 0.58 0.60 0.60 0.62 0.64
120 22X 30 | 254x25 | 30X20 22X 35 | 254x25 | 30x25 35X 20 22X 40 | 254x30 | 30x25 35X 25
0.62 0.64 0.65 0.66 0.64 0.70 0.71 0.69 0.68 0.70 0.76
150 22X 35 | 254x30 | 30x25 35X 20 22X 40 | 254x30 | 30X25 35% 20 22X 45 | 254x40 | 30x30 35x 25
0.74 0.76 0.78 0.80 0.78 0.76 0.78 0.80 0.81 0.85 0.83 0.85
180 22X40 | 254X30 | 30X25 35X 20 22X 45 | 254x35 | 30X 30 35X 25 22Xx50 | 254X40 | 30X 30 35X 25
0.85 0.83 0.86 0.87 0.89 0.88 0.91 0.93 0.93 0.93 0.91 0.93
220 22X 45 | 254X35 | 30X 30 35X 25 22X 50 | 254x40 | 3030 35X 25 254X45 | 30X 35 35x 25
0.98 0.98 1.00 1.03 1.03 1.03 1.00 1.03 1.07 1.06 1.03
270 22X 50 | 254x40 | 30x30 35X 25 254x45 | 30x35 35x 30 30X 40 35X 30
1.14 1.14 1.11 1.14 1.19 1.17 1.20 1.23 1.20
330 254X45 | 30X 35 35x% 30 254X50 | 30X 40 35x 30 30x 45 35X 35
1.31 1.30 1.33 1.37 1.36 1.33 1.42 1.40
390 254X50 | 30X40 35X 35 30x 45 35x 35 30X 50 35X 40
1.49 1.48 1.52 1.54 1.52 1.61 1.59
470 30x 45 35X 35 30X 50 35X 40 35x 45
1.69 1.67 1.76 1.74 1.82
560 30X 50 35X 40 35X 45 35X 50
1.92 1.90 1.98 2.06
680 35X 50 35X50 |- Case size DXL (mm)
2.27 2.27 |--—— Ripple current (Arms) at 105°C, 120Hz

—
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LARGE ALUMINUM ELECTROLYTIC CAPACITORS

HL

- Long life than HK series

Series

- Load life of 5000 hours at 105°C
- Complied to the RoHS directive

Wide Temperature Range, Miniaturized, Long Life

Long Life

L= HL

Long life

Item

Characteristics

Operating temperature range

WV<350 : -40 ~ +105°C, WV =350 : -25 ~ +105°C

Capacitance tolerance

+20% (20°C,120Hz)

Leakage current max.

1=83+/CV (¢A) (after 5 minutes)

Dissipation factor max.
(at 120Hz, 20°C)

Capacitance > 1000F : tané increases by 0.01 for each 1000xF from below value.

Rated Voltage(V)

160

200 250 350

400

450

tang

0.15

0.15 0.15 0.15

0.15

0.2

Load life
(after application of the rated
voltage for 5000 hours at 105°C)

Capacitance change

Within +25% of initial value

tané

Less than 250% of specified value

Leakage current

Less than specified value

Shelf life (at 105°C) After 1000 hours no load test, leakage current, capacitance and tans are same as load life value.

o DRAWING Unit : mm
PC Board ® Terminal
_ Mounting Holes
Insulating sleeve
Bottom plate @ Terminal 0.8+0.1 08
810,
, N\ 70{‘09 _ \764\
1 1~ R
& I]v T 6.0+1
IS
2-@2+0.1 \
Safety vent i -
L+2 max. 6.0?1 (4.0+0.5) 15401
® FREQUENCY COEFFICIENT OF PERMISSIBLE RIPPLE CURRENT
4F Frequency 50Hz 120Hz 300Hz 1kHz 10kHz~
160 ~ 250 0.85 1.00 1.20 1.25 1.45
300 ~ 0.85 1.00 1.15 1.20 1.40
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LARGE ALUMINUM ELECTROLYTIC CAPACITORS Gl

HL series

® DIMENSIONS & MAXIMUM PERMISSIBLE RIPPLE CURRENT

wyv 160 200 250
uF D 22 25.4 30 35 22 25.4 30 35 22 25.4 30 35
22X 20
120 0.56
150 22X 20 22X 25 254X20
0.63 0.68 0.69
180 22X 20 254X20 22X 25 254X20
0.69 0.76 0.74 0.76
220 22X 20 22X 25 254X20 22X 25 254X25 30X 20
0.76 0.82 0.84 0.82 0.90 0.92
270 22X 25 254X20 22X 25 25425 30X 20 22X 30 254X25 30X 20
0.91 0.93 0.91 1.00 1.02 0.97 1.00 1.02
330 22X 25 254X20 22X 30 254X25 30X 20 22X 35 254X30 30X 25 35X 20
1.01 1.03 1.07 1.11 113 1.14 1.18 1.21 1.23
390 | 22X25 | 254x25 | 30X20 22X30 | 254%25 | 30X25 | 35%20 22X 40 | 254x35 | 30X25 35X 25
1.09 1.20 1.23 1.17 1.20 1.31 1.34 1.30 1.35 1.31 1.42
470 22X 30 254X25 30% 20 22X 35 254X 30 30X 25 35X 20 22X 45 254X 35 30X 30 35X 25
1.28 1.32 1.35 1.36 1.40 1.44 1.47 1.50 1.48 1.53 1.56
560 22X 35 254X 30 30% 25 35X 20 22X 40 254X 30 30X 25 35X 25 22X 50 254X 40 30X 30 35X 25
1.48 1.53 1.57 1.60 1.56 1.53 1.57 1.70 1.71 1.70 1.67 1.70
680 22X 40 254X 30 30x 25 35X 20 22X 45 254X 35 30X 30 35X 25 254X50 30X 35 35X 30
1.72 1.69 1.73 1.76 1.80 1.79 1.84 1.88 2.05 1.94 1.98
820 22X 45 254X 35 30% 30 35X 25 254X45 30X 30 35X 25 30X 40 35X 35
1.98 1.96 2.02 2.06 2.16 2.02 2.06 2.23 2.29
1000 22X 50 254X40 30% 30 35X 25 254X50 30X 35 35X 30 30X 50 35X 40
2.28 2.28 2.23 2.28 2.48 2.35 2.41 2.68 2.65
1200 254X 45 30X 35 35X 30 30X 40 35X 35 35X 45
2.41 2.38 2.44 2.50 2.57 2.80
1500 25.4X50 30x 40 35X 35 30X 50 35X 40 35X 50
2.81 2.79 2.73 3.04 3.00 3.25
wv 350 400 450
uF D 22 25.4 30 35 22 25.4 30 35 22 25.4 30 35
22X 20
a7 0.34
56 22X 20 22X 20 254X20 22X 25
0.37 0.37 0.41 0.40
68 22X 20 254X20 22X 25 25420 22X 30 254X25
0.41 0.45 0.44 0.45 0.47 0.48
82 22X 25 254X20 22X 25 254X25 30X 20 22X 30 254X25
0.48 0.49 0.48 0.53 0.54 0.51 0.53
100 22X 25 254X25 30X 20 22X 30 254X25 30X 20 22X 35 254X30 30X 25
0.53 0.58 0.60 0.57 0.58 0.60 0.60 0.62 0.64
120 22X 30 254X25 30X 20 22X 35 254X25 30X 25 35X 20 22X 40 254X 30 30X 25 35X 25
0.62 0.64 0.65 0.66 0.64 0.70 0.71 0.69 0.68 0.70 0.76
150 22X 35 254X 30 30X 25 35X 20 22X 40 254X 30 30X 25 35X 20 22X 45 254X 40 30X 30 35X 25
0.74 0.76 0.78 0.80 0.78 0.76 0.78 0.80 0.81 0.85 0.83 0.85
180 22X 40 254X 30 30X 25 35X 20 22X 45 254X 35 30X 30 35X 25 22X 50 254X40 30X 30 35%x 25
0.85 0.83 0.86 0.87 0.89 0.88 0.91 0.93 0.93 0.93 0.91 0.93
290 22X 45 254X 35 30X 30 35X 25 22X 50 25.4X40 30X 30 35X 25 254Xx45 30X 35 35% 25
0.98 0.98 1.00 1.03 1.03 1.03 1.00 1.03 1.07 1.06 1.03
270 22X 50 254X40 30X 30 35X 25 254X45 30X 35 35X 30 30X 40 35X 30
1.14 1.14 1.11 1.14 1.19 1.17 1.20 1.23 1.20
330 254X 45 30X 35 35X 30 25.4X50 30X 40 35X 30 30X 45 35X 35
1.31 1.30 1.33 1.37 1.36 1.33 1.42 1.40
390 25.4X50 30X 40 35X 35 30X 45 35X 35 30X 50 35X 40
1.49 1.48 1.52 1.54 1.52 1.61 1.59
470 30X 45 35X 35 30X 50 35X 40 |-—— Case size @D XL (mm)
1.69 1.67 1.76 1.74
560 391 >§250 35; >§610 L Ripple current (Arms) at 105°C, 120Hz
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LARGE ALUMINUM ELECTROLYTIC CAPACITORS

Series

H

- Load life of 7000 hours at 105°C
- Voltage range of 160 ~ 450V

Snap-in Terminal Type, Long Life

- Suited for use in industrial power supplies where high reliablity

- Complied to the RoHS directive

Long Life

HEC—> gk

Long life

Item

Characteristics

Operating temperature range

WV<350: -40 ~ +105°C, WV =350: -25 ~ +105°C

Capacitance tolerance

+20% at 120Hz, 20°C

Leakage current max.

1=3V CV (1A) (after 5 minutes)

Capacitance > 10004F : tané increases by 0.01 for each 1000.F from below value.

Dissipation factor max.

LAY

160

200

250

350 400 450

(at 120Hz, 20°C)

tand

0.15

0.15

0.15

0.15 0.15 0.20

Load life

Leakage current

Less than specified value

(after application of the rated

Capacitance change

Within +25% of initial value

voltage for 7000 hours at 105°C)

tand

Less than 250% of specified value

Shelf life (at 105°C)

After 1000 hours no load test, leakage current, capacitance and tang are same as load life value.

[ J DRAWING Unit : mm
PC Board ® Terminal
_ Mounting Holes
Insulating sleeve
Bottom plate @®Terminal 0.8+0.1 0
o / T
E - ‘ ‘ =S \
& o 6.0+1
S \
2-@2+0.1
Safety vent -
L+2 max. 6-0T1(4-0i0-5) —L—Lmsim
® FREQUENCY COEFFICIENT OF PERMISSIBLE RIPPLE CURRENT
F Frequency 50Hz 120Hz 300Hz 1kHz 10kHz~
160 ~ 250 0.85 1.00 1.20 1.25 1.45
300 ~ 0.85 1.00 1.15 1.20 1.40
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LARGE ALUMINUM ELECTROLYTIC CAPACITORS Gl

HY series

® DIMENSIONS & MAXIMUM PERMISSIBLE RIPPLE CURRENT

wv 160 200 250
F 9P 22 25.4 30 35 22 25.4 30 35 22 25.4 30 35
070 | 22%25 22%30 | 25.4X25 22x35 | 25.4X30 | 30%25
0.91 0.97 1.00 1.02 1.06 1.09
330 | 22%30 22X30 | 25.4X25 22x40 | 25.4x35 | 30%25
1.07 1.07 1.10 1.19 1.24 1.20
390 | 22730 | 25.4X25 22X35 | 25.4X30 | 30X25 22X45 | 25.4X35 | 30X30
1.23 1.35 1.23 1.27 1.31 1.36 1.35 1.39
a70 | 2235 | 25.4%30 22X40 | 25.4X35 | 30X30 25.4X45 | 30X35 | 35X30
1.35 1.40 1.42 1.48 1.52 1.63 1.61 1.64
560 | 22%40 | 25.4X30 | 30X25 22X45 | 25.4X35 | 30X30 25.4X50 | 30X35 | 35X30
1.55 1.53 1.57 1.63 1.62 1.67 1.85 1.75 1.80
680 | 22%45 | 254X35 | 30X30 25.4X40 | 30X35 30X45 | 35%35
1.80 1.78 1.93 1.87 1.93 2.12 2.08
. 25.4X40 | 30X30 25.4X50 | 30X40 | 35X30 30X50 | 35X40
2.06 2.01 2.04 223 217 2.42 2.39
T 25.4X45 | 30X35 30X45 | 35X35 35X45
2.38 2.34 2,57 2.52 2.76
L 25.4X50 | 30X40 | 35%X35 30X50 | 35%X40 35X50
2.51 2.49 2.56 2.71 2.68 2.90
30X45 | 35%X35 35X50
1500 2.91 2.86 3.25
30%X50 | 35%X40
1800 3.32 3.28
wv 350 400 450
4F 9P 22 25.4 30 35 22 25.4 30 35 22 25.4 30 35
22x30
i 0.38
= 22X25 22x35 | 25.4X25
0.39 0.45 0.43
&8 22X30 | 25.4X25 22x35 | 25.4X30
0.46 0.48 0.52 0.51
g2 22X25 22X35 | 25.4X25 20X45 | 25.4X35 | 30X25
0.48 0.54 0.53 0.60 0.59 0.57
., 22X30 | 25.4X25 22X35 | 25.4X30 22X50 | 25.4X40 | 30X30
0.56 0.58 0.60 0.62 0.69 0.69 0.67
. 22X35 | 25.4X30 22X40 | 25.4X35 | 30X25 25.4X45 | 30X30
0.65 0.68 0.69 0.72 0.69 0.79 0.74
. 22X40 | 25.4X30 22X50 | 25.4X40 | 30X30 25.4X50 | 30X40 | 35X30
0.77 0.76 0.84 0.84 0.82 0.92 0.91 0.89
0 22X45 | 254X35 25.4X45 | 30X35 | 35X25 30X45 | 35X35
0.89 0.88 0.97 0.95 0.92 1.04 1.03
o0 22X50 | 25.4X40 | 30%X30 25.4X50 | 30%X40 | 35%X30 30X50 | 35%X40
1.02 1.02 1.00 1.11 1.11 1.08 1.20 1.19
570 25.4X50 | 30%X35 | 35%X30 30%X45 | 35%X35 35X45
1.23 1.17 1.20 1.28 1.26 1.37
330 30%X45 | 35%X35 30X50 | 35%X40 35X50
1.42 1.37 1.47 1.46 1.58
6 30%X50 | 35%X40 35X45
1.60 1.58 1.65
35X40 35X50 [<#— Case size DXL (mm)
470 1.74 1.88 -«— Ripple current (A rms) at 105°C, 120Hz
X
560 %08
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LARGE ALUMINUM ELECTROLYTIC CAPACITORS

H B High Temperature Range, For 125°C Use &
SerleS Solvent Proof
WV=100V

- Wide operating temperature range of -40 ~ +125°C

- With a guaranteed useful life of 10 years at 60°C

- Ideal for industrial applications HE —

requiring continuous operation High temp.

- Complied to the RoHS directive

ltem Characteristics

Operating temperature range -40 ~ +125°C

Capacitance tolerance +20% at 120Hz, 20°C

Leakage current max. I=3+/ CV (¢A) (after 5 minutes)

L Capacitance > 1000.F : tans increases by 0.01 for each 1000.F from below value.

Dl Rl 2 WV 10 16 25 35 50,63 | 80~160 | 200, 250
(TP PADTE) tans 0.50 0.40 0.30 0.25 0.20 017 0.15
Load life Leakage current Less than specified value

(after application of the rated Capacitance change Within +15% of initial value

voltage for 1000 hours at 125°C) tano Less than 150% of specified value

Shelf life (at 125°C) After 1000 hours no load test, leakage current, capacitance and tans are same as load life value.
® DRAWING Unit : mm

PC Board ® Terminal

Mounting Holes

Insulating sleeve

Bottom plate @ Terminal 0.8+0.1 0.
'81‘0.7
. N / 0y, S
3 N N
£ AL B —~ |
& ‘ 6.0+1
IS} i
2—-@F2+0.1 \
Safety vent -
L+2 max. 6-Oiir 1(4.0£0.5) 1.5+0.1
® FREQUENCY COEFFICIENT OF PERMISSIBLE RIPPLE CURRENT
JF Frequency 50Hz 120Hz 300Hz 1kHz 10kHz~
~100 0.85 1.00 1.06 1.15 1.20
160 ~ 250 0.85 1.00 1.20 1.25 1.45
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LARGE ALUMINUM ELECTROLYTIC CAPACITORS Gl

H B series

® DIMENSIONS & MAXIMUM PERMISSIBLE RIPPLE CURRENT

wv 10 16 25
uF 9P 22 25.4 30 35 22 25.4 30 35 22 25.4 30 35
22X 30
1500 0.95
22X30 22X40 | 25.4x30
— 1.00 1.28 1.26
3300 | 22%30 22X40 | 25.4%35 22X50 | 25.4X40 | 30X30
1.09 1.36 1.41 1.72 1.72 1.68
a700 | 22%40 | 25.4X35 22X50 | 25.4X40 | 30X30 25.4X50 | 30X40 | 35x30
1.45 1.51 1.78 1.77 1.74 2.23 2.22 2.17
6800 | 22%50 |25.4X40 | 30X35 30X40 | 35X30 30X50 | 35X40
1.91 1.91 1.97 2.31 2.26 2.90 2.87
30X45 | 35%35 35X45
10000 262 257 3.14
35X45
15000 344
wv 35 50 63
uF - 22 25.4 30 35 22 25.4 30 35 22 25.4 30 35
22x35 | 25.4x30
LU 0.69 0.71
- 22x30 22x40 | 25.4x35 | 30%30
0.78 0.87 0.91 0.93
1000 | 22%30 22X40 | 25.4X30 25.4X45 | 30x35 | 35X30
0.85 1.06 1.04 1.21 1.19 1.22
1500 | 22340 [25.4x30 22X50 |25.4X40 | 30%X30 30X45 | 35X40
1.16 1.14 1.42 1.42 1.39 1.60 1.65
o000 | 22X50 | 25.4X40 | 30X30 30X40 | 35%35 35X50
1.54 1.54 1.50 1.86 1.91 2.16
30X40 | 35%35 35X40
3300 2.04 2.09 2.45
35X40
4700 2.61
wv 80 100 160
uF v 22 25.4 30 35 22 25.4 30 35 22 25.4 30 35
22%30
150 g
. 22x30 22X40 | 25.4X30
0.48 0.50 0.49
330 | 22%30 22X40 | 25.4X30 22x50 | 25.4x40 | 30%30
0.59 0.66 0.65 0.67 0.67 0.65
470 | 22%40 | 25.4x35 22X50 | 25.4X40 | 30X35 25.4X50 | 30X40 | 35X30
0.79 0.82 0.86 0.86 0.89 0.87 0.86 0.84
—. 25.4X40 | 30X35 30X40 | 35%30 30X50 | 35%40
1.04 1.07 1.12 1.09 1.12 1.11
., 30X45 | 35%35 35X40 35X50
1.42 1.40 1.46 1.46
35X45
1500 1.86
wv 200 250
FP 2 25.4 30 35 22 25.4 30 35
22X30 —
Ly 0.32 >
- 22X35 22X40 | 25.4X30 8
0.42 0.44 0.43 m
- 22X45 | 25.4%X40 | 30%30 22X50 | 25.4X40 | 30X35 | 35%X30 —
0.56 0.58 0.57 0.58 0.58 0.60 0.61 %
- 25.4X50 | 30X40 | 35X30 30X45 | 35X35 m
0.77 0.77 0.75 0.80 0.79 (d))
470 30X50 | 35X40 35X45 <4— Case size @DXL (mm)
0.99 0.98 1.08 <«— Ripple current (A rms) at 125°C, 120Hz
35X50
680 1.28
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LARGE ALUMINUM ELECTROLYTIC CAPACITORS

QA

Series

- Improved safety features for abnormally excessive voltage
- Ideally suited for the equipment used at voltage fluctuating area
- No sparks with overvoltage

- Complied to the RoHS directive

Permissible Abnormal Voltage, Wide Temperature Range

Item

Characteristics

Operating temperature range

-25 ~ +105°C

Capacitance tolerance

+20% at 120Hz, 20°C

Leakage current max.

1=3+/ CV (rA) (after 5 minutes)

Dissipation factor max.

0.15 max. at 120Hz, 20°C

Load life

After an application of DC bias voltage plus the rated AC ripple current for 2000 hours at 105°C
The measurement shall meet the following limits.

Leakage current

Less than specified value

Capacitance change

Within +£20% of initial value

tang

Less than 200% of specified value

Shelf life (at 105°C)

After 1000 hours no load test, leakage current, capacitance and tané are same as load life value.

The pressure relief vent will operate in normal conditions, with no dangerous conditions such as
flames, ignitions or dispersion of peaces of the capacitor and/or case

wv Limited DC current Test voltage (VDC)
C <300 4A
Safety Performance 200 330 < C < 470 5A 300 & 375
470 = C 7A
C<100 2A
400 100 < C <220 4A 500 & 600
220 < C 7A
©® DRAWING (See Page 160) Unit : mm
® DIMENSIONS & MAXIMUM PERMISSIBLE RIPPLE CURRENT
wv 200 400
«F 8D 22 25.4 30 35 22 25.4 30 35
47 2225 | 0.42
56 2225 | 0.45
68 22x25 | 0.50 | 25.4x25| 0.55
82 2230 | 0.59 [25.4x25] 0.60 | 30x25 | 0.73
100 22x35 | 0.69 | 25.4x30] 0.71 | 30x25 | 0.80
120 2240 | 0.79 [25.4x30] 0.78 | 30x30 | 0.95
150 22x45 | 0.93 | 25.4x35| 0.92 | 30x30 | 1.04 | 35x25 | 0.97
180 | 22x25 | 0.74 22x50 | 1.06 | 25.4x40| 1.06 | 30x35 | 1.21 | 35x25 | 1.06
220 | 22x25 | 0.82 25.4x45] 1.22 | 30x40 | 1.40 | 35x30 | 1.24
270 | 22x30 | 0.97 |25.4x25 | 1.00 30x50 | 1.68 | 35x35 | 1.44
330 | 22x30 | 1.07 |25.4x30] 1.18 | 30x25 | 1.21 A A | 35%40 | 167
300 | 22x35 | 1.24 |25.4x30 ] 1.28 | 30x25 | 1.31 35%45 | 1.89
470 | 22x40 | 1.43 [25.4X35| 1.48 | 30x25 | 1.44 _ 35%50 | 2.15
560 | 22x40 | 1.63 |25.4X40 | 1.70 | 30x35 | 1.76 | 3525 | 1.70 g?STS'Ze Q?T\L(mm)nos"c oo
680 25.4%50 | 2.05 | 30x40 | 2.03 | 35x30 | 1.98 ipple curent (A rms) at 105°C, 120Hz
820 30x45 | 2.33 | 3535 | 2.29
1000 30X50 | 2.68 | 35x40 | 2.65
1200 35X45 | 2.80
1500 35x50 | 3.25
® FREQUENCY COEFFICIENT OF PERMISSIBLE RIPPLE CURRENT
JF Frequency 50Hz 120Hz 300Hz 1kHz 10kHz~
160 ~ 250 0.85 1.00 1.20 1.25 1.45
300 ~ 0.85 1.00 1.15 1.20 1.40
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LARGE ALUMINUM ELECTROLYTIC CAPACITORS Gl

LIVI Lug Terminal Type
Series

- Lug terminal series
- Suited for use in power supplies and industrial controls
- Complied to the RoHS directive

Item Characteristics
Operating temperature range WV<350:-40 ~ +85°C, WV =350 : -25 ~ +85°C
Capacitance tolerance +20% at 120Hz, 20°C
Leakage current max. 1=83 4/ CV (1A) (after 5 minutes)
Capacitance > 10004F : tan¢ increases by 0.01 for each 1000F from below value.
Dis:izpﬁim; ff‘gmr EES wv 16 25 35-63 80-350 400~450
(2R, 2 tang 0.35 0.30 0.25 0.20 0.25
Load life Leakage current Less than specified value
(after application of the rated Capacitance change Within £20% of initial value
voltage for 2000 hours at 85°C) tang Less than 200% of specified value
Shelf life (at 85°C) After 1000 hours no load test, leakage current, capacitance and tang are same as load life value.
o DRAW|NG Unit : mm
Insulating sleeve @ Terminal Safety vent

s ~—

; Y I

©

£

N —

3

a

g L J
AN

Bottom plate L+g max.

® TERMINAL
For solder tag
@D <35 40 51 @D 254 30 35 40 51
45 5 P 10 10 14 18 18
rﬁ‘ ﬁ " a 1 2
~m t L JENERY
o \ [oo]
Dimensions |« N o Sy RE o B 2 3
hoo | @ ]y
4.5 8
—
Code LC LA LD =
(0]
m
2
® FREQUENCY COEFFICIENT OF PERMISSIBLE RIPPLE CURRENT ﬁ
JF Frequency(Hz) 50Hz 120Hz 300Hz 1kHz 10kHz~
~ 100 0.85 1.00 1.06 1.15 1.20
160 ~ 250 0.85 1.00 1.20 1.25 1.45
300 ~ 0.85 1.00 1.15 1.20 1.40
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LARGE ALUMINUM ELECTROLYTIC CAPACITORS

LM series

® DIMENSIONS & MAXIMUM PERMISSIBLE RIPPLE CURRENT

- L 16 25 35 40 50
3300 25.4% 30 246 | 25.4x30 2.46
4700 25.4% 30 289 | 25.4x40 3.21 25.4X 40 3.21
6800 25.4% 30 312 | 25.4x40 373 | 25.4x50 407 | 25.4x50 4.07
10000 25.4% 30 342 | 25.4x40 403 | 25.4x50 4.71 25.4X 60 5.07 30X 50 5.08
15000 25.4% 40 4.41 25.4% 50 5.07 30X 50 5.81 30X 60 6.24 35X 60 6.67
22000 25.4% 50 5.44 30X 50 6.15 35X 60 7.44 35X 60 7.44 35% 80 8.34
33000 30X 50 6.57 35X 60 7.85 35% 80 9.18 35X 80 9.18 40X 100 10.6
47000 35X 60 8.19 35X 80 9.49 40X 100 113 51%105 125 51%105 12,5
68000 35X 80 9.85 40X 100 116 51%105 13.2
100000 40X 100 12,0 51%105 135
150000 51%105 13.9
- Uk 63 80 100 160 200
330 25.4x 30 092 | 25.4x30 0.92
470 25.4% 40 122 |  254x40 1.22
680 25.4X50 160 | 25.4%50 1.60
1000 25.4% 30 160 | 25.4%60 2.09 30X 50 2.09
1500 25.4% 30 192 |  25.4%40 2.13 30X 60 2.69 35% 60 2.87
2200 25.4% 30 205 | 25.4x40 252 | 25.4x50 275 35X 60 3.40 35X 80 3.81
3300 25.4% 40 273 | 25.4x50 3.29 30X 50 3.55 35X 100 5.02 40X 100 5.27
4700 25.4% 50 350 | 25.4x60 414 35X 60 476 40X 100 6.15 51%105 6.80
6800 25.4% 60 4.38 30X 60 5.15 35X 80 6.17 51X 105 7.86
10000 30X 60 5.46 35X 80 7.08 40X 100 8.16
15000 35X 80 7.48 40X 80 8.43 51%105 10.2
22000 35%100 9.16 51%105 13
33000 51%105 17
- iy 250 315 350 400 450
68 25.4% 30 0.37
100 25.4% 30 0.51 25.4X 30 045 | 25.4x40 0.50
150 25.4% 30 062 | 25.4x40 069 | 25.4x40 062 | 25.4x50 0.67
220 25.4% 30 075 | 25.4x40 0.84 | 25.4x50 0.91 25.4X50 0.81 30X 50 0.88
330 25.4% 40 1.02 | 254%50 112 | 25.4%60 1.20 30X 60 1.16 35X 60 1.24
470 25.4% 50 133 | 254%60 143 30X 60 154 35X 60 1.47 35% 80 1.65
680 30X 50 1.73 30X 60 1.86 35X 60 1.98 35X 80 1.99 35%100 2.18
1000 30X 60 2.25 35X 70 2.56 35%100 | 2.96 40X 100 278 51X 80 277
1500 35% 80 3.22 35%100 3.54 40%100 3.72 51%105 3.69
2200 35X 100 419 40X100 4.40 51 >< 105 4.86 ~———Ripple current (A rms) at 85°C, 120Hz
3300 51X 80 5.24 51X 105 5.82 t Case size gD XL (mm)
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LARGE ALUMINUM ELECTROLYTIC CAPACITORS Gl

LW s For Welding Machine
y Series

- For welding machine applications

- Charge and discharge characteristic : 100000 times at 5 ~ 35°C

- LW series with lug terminal type, SW series with screw terminal type
- Complied to the RoHS directive

Item Characteristics
Operating temperature range -25 ~ +85°C
Capacitance tolerance -10 ~ +50% at 120Hz, 20°C
Leakage current max. 1=3 v/ CV (¢A) (after 5 minutes)
Dissipation factor max. 0.20 max.at 120Hz, 20°C

After charge and discharge for 100000 cycles at 5~35°C with application of the rate voltage,
the capacitors shall be satisfied the following specifications.

. Leakage current Less than 150% of specified value
Charge G G ELED Capacitance change Within +15% of initial value
charateristics tans Less than 150% of specified value
Conditions :
Charge resistance 14Q Charge time :1sec

Discharge resistance :0.12Q  Discharge time : 0.5sec

® DRAWING Unit : mm

® LW series

Insulating sleeve @ Terminal Safety vent

gD | 35 | 40 | 51

( / )
x
£ | | P 14 18 18
E —
2 H a 1 2
N N, B 2 3
Bottom plate L+4 max.
® SW series
Bottom plate Insulating sleeve

f @D 51 63.5 | 76.2
P 22 286 | 31.8

@D+2 max.

Safety vent

L+3 max. M5 Hexagon head bolt
‘ 6.0i‘r1
® DIMENSIONS @D XL (mm)
wv 315 475
Jp RS Lw sw Lw sw %
o 51100 51x100 o
330 35100 >
470 51x100 76.2x120 R
1000 63.5X 140 76.2x 160 @
1500 76.2x 120
2200 76.2x 160
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LARGE ALUMINUM ELECTROLYTIC CAPACITORS

G

Series

Screw Terminal Type, Standard

- ldeally suited for use as input and output filter capacitors in

power supplies

- Suited for smoothing circuits for general purpose inverters
and control circuits for F.A. machines
- Designed for use as input filter capacitor for current U.P.S.

- Complied to the RoHS directive

eyl —>cu

Wide Temp.

ltem

Characteristics

Operating temperature range

WV<350 :-40 ~ 85°C, WV =350 : -25 ~ +85°C

Capacitance tolerance

+20% at 120Hz, 20°C

Leakage current max.

=3+ CV (¢A) (after 5 minutes)

Dissipation factor max.
(at 120Hz, 20°C)

@D Wi 16 25 35 50 63 80 100 |160 ~250 | 350 ~450
35 0.70 0.45 0.45 0.30 0.25 0.25 0.20 0.15 0.25
51 1.00 0.60 0.60 0.45 0.35 0.30 0.20 0.15 0.25
63.5 1.30 0.80 0.70 0.50 0.40 0.35 0.25 0.20 0.25
76.2 2.00 1.20 0.90 0.70 0.50 0.45 0.35 0.25 0.25
89 2.50 1.40 1.00 0.80 0.60 0.50 0.40 0.30 0.25

Load life
(after application of the rated
voltage for 2000 hours at 85°C)

Leakage current

Less than specified value

Capacitance change

WV =250 : Within =15% of the initial value
WV =350 : Within £20% of the initial value

tans

WV =250 : Less than 175% of the specified value
WV =350 : Less than 300% of the specified value

Shelf life (at 85°C)

After 1000 hours no load test, leakage current, capacitance and tang are same as load life value.

® DRAWING Unit : mm
Bottom plate Insulating sleeve
5o
8
L+3 max. M5 Hexagon head bolt
‘ 6.0+1
® TWO LEGS ANGLE ® THREE LEGS ANGLE
T
A
-
A+1
® TWO LEGS ANGLE SIZE TABLE ® THREE LEGS ANGLE SIZE TABLE
@D B A T u o P @D B A T u 0 P
35 24 29 7 10 30 12.7 51 32.9 38.9 7 12 60 22
51 33.6 39.9 6 14 30 22 63.5 38.4 45.3 7 14 60 28.6
63.5 40.8 46.8 6 14 30 28.6 76.2 44.5 51.5 8 16 60 31.8
89 50.8 61 8 16 60 31.8
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LARGE ALUMINUM ELECTROLYTIC CAPACITORS

GT series

® DIMENSIONS & MAXIMUM PERMISSIBLE RIPPLE CURRENT

F iy 16 25 35 50
10000 35X 60 6.2
15000 35X 50 5.8 35X 80 8.5
22000 35X 60 75 35X 68 7.9 35X 100 1.3
33000 35X 60 7.4 35X 80 10.3 35%100 1.3 35X 120 15.0
47000 35X 80 9.9 35X 100 135 35X 120 14.6 51X 100 15.2
68000 35X 100 13.1 51X 80 14.5 51X 100 15.9 51%120 19.7
100000 51%80 137 51%100 19.2 51X120 20.7 63.5X 120 24.2
150000 51%100 18.3 51%140 27.1 63.5% 120 25.1 76.2X 120 25.9
220000 51% 140 25.4 63.5X 120 28.4 76.2X120 27.7 76.2% 160 35.1
330000 63.5%120 27.3 76.2% 120 29.3 76.2X 160 37.9
470000 76.2X 120 27.1 76.2% 160 39.2
680000 76.2X 160 36.5
£ 63 80 100 160
1500 35X 60 3.4
2200 35X 80 4.6
3300 35X 100 6.2
4700 35X 60 5.2 51% 80 7.7
6800 35X 50 5.2 35X 60 5.6 35X 80 7.0 51%100 10.0
10000 35X 60 6.8 35X 80 7.6 35X 100 9.4 51X 140 14.1
15000 35X 80 9.3 35X 120 1.1 51X 80 11.8 63.5% 140 165
22000 35X 120 13.4 51%80 1.7 51X 100 15.6 76.2X 140 17.6
33000 51%100 145 51x120 16.8 51X 140 22.0
47000 51%120 18.6 63.5% 100 185 63.5X 140 25.0
68000 63.5X 100 20.8 63.5% 140 25.4 76.2X 140 26.2
100000 76.2%120 25.0 76.2X 140 29.7
150000 76.2X 140 325
F Ay 200 250
330
470
680 35X 50 2.1
1000 35X 60 2.8 35X 68 2.9
1500 35X 68 3.6 35% 80 3.8
2200 35X 100 5.1 35X 120 55
3300 35X 120 6.7 51x100 7.0
4700 51%100 8.3 51x140 9.6
6800 51%140 1.5 63.5X 120 10.0
10000 63.5X 120 121 76.2% 120 11.2
15000 76.2X120 13.7 76.2X160 15.3 Ripple current (A rms) at 85°C, 120Hz
22000 76.2X 160 18.6 L Case size @D xL (mm)
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LARGE ALUMINUM ELECTROLYTIC CAPACITORS

GT series

® DIMENSIONS & MAXIMUM PERMISSIBLE RIPPLE CURRENT

® PERMISSIBLE RIPPLE CURRENT MULTIPLIERS

wy equencyl 5oHz | 120Hz | 300Hz | 1kHz | 10kHz=
~100 0.8 1 1.1 1.15 1.2
160 ~ 250 0.8 1 1.1 1.15 1.3
315 ~ 0.8 1 1.2 1.35 1.4
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wv 350 400 450
Item @DxL Ripple current @DXL Ripple current @DXL Ripple current
(A rms) (A rms) (A rms)
(mm) (mm) (mm)
uF 40°C 120Hz | 85°C 120Hz 40°C 120Hz | 85°C 120Hz 40°C 120Hz | 85°C 120Hz
180 35X 60 2.9 1.0
220 35X50 3.0 1.1 35X 60 3.2 1.1
270 35X 50 3.3 1.2 35X 50 3.3 1.2 35X 60 3.6 1.2
330 35X 50 3.7 1.3 35X 60 3.9 1.4 35X 80 4.4 1.5
390 35X 60 4.3 15 35X60 4.3 15 35X 80 4.8 1.7
470 35X 60 4.7 1.6 35X80 5.3 1.8 35X 100 5.8 2.0
560 35X80 5.8 2.0 35X100 6.3 2.2 35X100 6.3 2.2
680 35X80 6.4 2.2 35X100 7.0 2.4 35X120 7.5 2.6
820 35X 100 7.7 27 35X120 8.3 2.9 51X 80 8.0 2.8
1000 35X 120 9.2 3.2 51X 80 8.8 3.1 51 X100 9.6 3.4
1200 51X80 9.7 3.4 51X 80 9.7 3.4 51 X100 10.6 3.7
1500 51X80 10.8 3.8 51 X100 11.8 4.1 51X 120 12.7 4.4
1800 51X100 12.9 45 51 X120 13.9 4.9 63.5X100 13.8 4.8
2200 51X120 15.4 5.4 51 X140 16.4 5.7 63.5X120 16.3 5.7
2700 51X 140 18.2 6.4 63.5X120 18.1 6.3 63.5 X140 19.2 6.7
3300 63.5X 120 20.0 7.0 63.5 X140 21.3 7.4 76.2X120 20.6 7.2
3900 63.5X 140 231 8.1 63.5 X160 24.4 8.6 76.2X 140 23.7 8.3
4700 63.5X 160 26.8 9.4 76.2X140 26.0 9.1 76.2 X160 27.5 9.6
5600 76.2X140 28.4 10.0 76.2 X160 30.0 10.5 89X 140 31.3 10.9
6800 76.2X160 33.0 11.6 89 X140 34.5 121 89 X160 36.3 12.7
8200 89X 140 37.8 13.2 89 X160 39.8 13.9
10000 89X 160 44.0 15.4 89 X160 44.0 15.4
wv 500
ltem Ripple current
@DxL (A rms)
(mm)
#F 40°C 120Hz | 85°C 120Hz
1000 51X120 12.2 4.2
1200 63.5X 100 13.1 45
1500 63.5X 100 14.8 5.1
1800 63.5X120 17.4 6.0
2200 63.5X 140 20.3 7.0
2700 76.2X120 22.3 7.5
3300 76.2X 140 26.1 8.8




LARGE ALUMINUM ELECTROLYTIC CAPACITORS Gl

Series

| new |
G Screw Terminal Type, High Ripple

- Ideally suited for use as input and output filter capacitors in
power supplies
- High ripple current capability

- Suited for smoothing circuits for general purpose inverters GT ':>
and control circuits for F.A. machines prr}e

- Designed for use as input filter capacitor for current U.P.S.
- Complied to the RoHS directive

Item Characteristics
Operating temperature range -25 ~ +85°C
Capacitance tolerance +20% at 120Hz, 20°C
Leakage current max. 1=3 v/ CV (1A) (after 5 minutes)

Dissipation factor max.

(at 120Hz, 20°C) 0.25 max. at 120Hz, 20°C

Load life Leakage current Less than specified value
(after application of the rated Capacitance change Within +20% of initial value
voltage for 2000 hours at 85°C) tans Less than 300% of specified value
Shelf life (at 85°C) After 1000 hours no load test, leakage current, capacitance and tang are same as load life value.
® DRAWING Unit : mm
Bottom plate Insulating sleeve

@D+2 max.

L+3 max. M5 Hexagon head bolt
‘ 6.04‘—1
® TWO LEGS ANGLE ® THREE LEGS ANGLE
120
T - o
A a
SEIEE
=
B B <
A1 Azt N
® TWO LEGS ANGLE SIZE TABLE ® THREE LEGS ANGLE SIZE TABLE
@D B A T U 6° P @D B A T U 6 P ;
35 24 29 7 10 30 12.7 51 32.9 38.9 7 12 60 22 ég
51 33.6 39.9 6 14 30 22 63.5 38.4 45.3 7 14 60 28.6 I'_|I'I
63.5 40.8 46.8 6 14 30 28.6 76.2 445 51.5 8 16 60 31.8 %
89 50.8 61 8 16 60 31.8 a
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LARGE ALUMINUM ELECTROLYTIC CAPACITORS

GK series

® DIMENSIONS & MAXIMUM PERMISSIBLE RIPPLE CURRENT

wv 350 400 450
Item @DXL Ripple current @DxL Ripple current @DXL Ripple current
(A rms) (A rms) (A rms)

#F Sl 40°C 120Hz | 85°C 120Hz il 40°C 120Hz | 85°C 120Hz (mm) 40°C 120Hz | 85°C 120Hz
180 35X 60 4.4 15
220 35X 50 4.5 17 35X 60 4.8 1.7
270 35X 50 5.0 1.8 35X 50 5.0 1.8 35X 60 5.4 1.8
330 35X50 5.6 2.0 35X 60 5.9 2.1 35X 80 6.6 2.3
390 35X60 6.5 2.3 35X 60 6.5 2.3 35X 80 7.2 2.6
470 35X 60 71 24 35 X80 8.0 2.7 35X 100 8.7 3.0
560 35X 80 8.7 3.0 35X100 9.5 3.3 35X 100 9.5 3.3
680 35X80 9.6 3.3 35X100 10.5 3.6 35X120 11.3 3.9
820 35X100 11.6 41 35X120 12.5 4.4 51X 80 12.0 4.2

1000 35X120 13.8 4.8 51 X80 13.2 4.7 51 X100 14.4 5.1
1200 51X80 14.6 5.1 51 X80 14.6 5.1 51 X100 15.9 5.6
1500 51X80 16.2 5.7 51 X100 17.7 6.2 51X120 19.1 6.6
1800 51X100 19.4 6.8 51 X120 20.9 7.4 63.5X 100 20.7 7.2
2200 51X120 23.1 8.1 51 X140 24.6 8.6 63.5X 120 245 8.6
2700 51X140 27.3 9.6 63.5X120 27.2 9.5 63.5X 140 28.8 10.1
3300 63.5X120 30.0 10.5 63.5 X140 32.0 11.1 76.2X120 30.9 10.8
3900 63.5X 140 34.7 12.2 63.5 X160 36.6 12.9 76.2 X140 35.6 12.5
4700 63.5X 160 40.2 141 76.2 X140 39.0 13.7 76.2 X160 41.3 14.4
5600 76.2X140 42.6 15.0 76.2 X160 45.0 15.8 89 X140 47.0 16.4
6800 76.2X160 49.5 17.4 89 X140 51.8 18.2 89 X160 54.5 19.1
8200 89X 140 56.7 19.8 89 X160 59.7 20.9

10000 89X 160 66.0 23.1 89 X160 66.0 231

® PERMISSIBLE RIPPLE CURRENT MULTIPLIERS

Frequency

50Hz

120Hz

300Hz

1kHz

3kHz

Coefficient

0.8

1.0

1.1

1.3

1.4
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LARGE ALUMINUM ELECTROLYTIC CAPACITORS Gl

c U Screw Terminal Type, Wide Temperature Range
Series

- Screw terminal series for high temperature up to 105°C
- High ripple current capability

- Ideally suited for use as input and output filter capacitors GT 'fdy Ccu
in power supplies Temp.

- Complied to the RoHS directive

Item Characteristics
Operating temperature range WV<350 : -40~105°C, WV =350 : -25~105°C
Capacitance tolerance +20% at 120Hz, 20°C
Leakage current max. I=3+/CV (xA) (after 5 minutes)
@D Wv 16 25 35 50 63 80 100 160 200,250 | 350,400
35 0.45 | 0.45 0.40 0.30 0.25 | 0.25 0.20 0.15 0.15 0.25
DES [pEE T T 51 060 | 0.60 | 0.45 | 045 | 0.35 | 0.30 | 0.20 | 015 | 015 | 025

(at 120Hz, 20°C)

63.5 0.80 | 0.70 0.50 | 0.50 | 0.40 | 0.35 | 0.25 | 0.20 0.20 0.25
76.2 1.20 | 0.90 0.70 | 0.70 | 0.70 | 0.50 | 0.40 | 0.35 0.25 0.25

Load life Leakage current Less than specified value
(after application of the rated Capacitance change Within £20% of initial value
voltage for 2000 hours at 105°C) tans Less than 200% of specified value
Shelf life (at 105°C) After 1000 hours no load test, leakage current, capacitance and tans are same as load life value.
o DRAWING Unit : mm
Bottom plate Insulating sleeve

@D+2 max.

M5 Hexagon head bolt

L+3 max.

® TWO LEGS ANGLE ® THREE LEGS ANGLE

. -
N g

B o
A+ A+t M

—
>
o
® TWO LEGS ANGLE SIZE TABLE ©® THREE LEGS ANGLE SIZE TABLE r_|n
@D B A T U 6 P @D B A T u 6 P ﬁ
35 24 29 7 10 30 12.7 51 32.9 38.9 7 12 60 22 %2

51 33.6 39.9 6 14 30 22 63.5 38.4 45.3 7 14 60 28.6

63.5 40.8 46.8 6 14 30 28.6 76.2 445 515 8 16 60 31.8
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LARGE ALUMINUM ELECTROLYTIC CAPACITORS

CU series

©® DIMENSIONS & MAXIMUM PERMISSIBLE RIPPLE CURRENT

£ 16 25 35 50
6800 35X50 3.1
10000 35X 60 35 35X 60 40
15000 35X 50 38 3580 48 35% 80 55
22000 35X 60 49 3568 5.1 35X 100 6.4 35X 120 8.0
33000 35X 80 6.7 35100 74 35120 8.5 51X 100 8.3
47000 35X 100 8.8 35120 9.5 51100 9.9 51x120 10.7
68000 51X 80 9.5 51100 103 51x120 12.8 63.5X 100 12.6
100000 51100 125 51x120 135 63.5X 120 16.4 76.2x 120 13.7
150000 51X 140 17.6 63.5X 120 16.9 76.2X120 16.8 76.2X 140 17.9
220000 63.5X 120 18.4 762X 120 18.0 76.2X 160 228
330000 76.2X 120 19.1 76.2X 160 24.6
470000 76.2X 160 255
£ 63 80 100 160
1000 35X 60 17
1500 35X 60 19 3568 2.1
2200 3580 26 35X 100 3.0
3300 35X 100 35 35X 120 40
4700 35X 60 3.0 51x80 43 51X 100 5.0
6800 35X 60 3.7 3580 4.1 51100 5.7 51X 140 7.0
10000 3580 5.0 35X 100 54 51X 140 7.9 63.5X 120 7.3
15000 35X 120 7.2 51x80 6.3 63.5X 140 9.2 76.2X 120 7.0
22000 51X 80 7.0 51100 8.3 76.2X 140 9.1 76.2X 160 9.4
33000 51120 10.1 51X 140 1.7
47000 635 100 1.7 635X 140 14.3
68000 63.5X 140 16.0 76.2X 140 14.2
100000 762X 140 146
£ 200 250 350 400
220 35X 50 0.6
330 3560 0.7 35X 60 0.7
470 35X 60 11 3580 1.0 35X 80 1.0
680 3550 13 3580 15 35X 100 13 35X 120 14
1000 3568 18 35X 100 2.1 35120 17 51X 80 16
1500 35X 80 23 51x80 26 51100 22 51x120 24
2200 35120 3.3 51100 34 51140 3.1 63.5X 120 3.2
3300 51100 42 51X 140 48 63.5X 120 3.9 76.2X 120 3.9
4700 51X 140 5.8 63.5X 120 5.2 76.2X 120 46 76.2X 160 5.2
6800 63.5X 120 6.2 76.2X120 5.5 76.2X160 6.2
10000 76.2X120 6.7 76.2X160 7.5 Ripple current (A rms) at 105°C, 120Hz
15000 76.2X160 9.2 L Case size @D XL (mm)
£ 450
2200 635X 115 12.1
2700 63.5X 130 143
3300 762X 130 16.9
3900 76.2X 140 205
4700 76.2X 150 2256
5600 76.2X 150 25.2
6800 89X 150 26.0

® PERMISSIBLE RIPPLE CURRENT MULTIPLIERS

wy eauencyl  soHz | 120Hz | 300Hz | 1kHz | 10kHz<
~100 0.8 1 1.1 1.15 1.2
160 ~ 250 0.8 1 1.1 115 1.3
315 ~ 0.8 1 1.2 1.35 1.4
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LARGE ALUMINUM ELECTROLYTIC CAPACITORS Gl

For Inverter Circuits &
G F Series Long Life

- Screw terminal series in compact case sizes
- High reliability, long life guaranteed for 5000 hours load life at 85°C
(500 ~ 60OWYV is assured 2000 hours at 85°C) E —>GL
- Suited for use in industrial power supplies for inverters Lﬁf”eg
- Complied to the RoHS directive

ltem Characteristics

Operating temperature range -25~105°C
Capacitance tolerance +20% at 120Hz, 20°C
Leakage current max. I=3 ¥V CV (¢A) (after 5 minutes)
Dissipation factor max. 0.20 max. at 120Hz, 20°C

. Leakage current Less than specified value
Load life Capacit h Within +20% of initial val
(after application of the rated apacitance change ithin + oi) initia V:’fl .ue
voltage for 5000 hours at 85°C) tans Less than 300% of specified value

500~600WYV products are for 2000 hours.
Shelf life (at 85°C) After 1000 hours no load test, leakage current, capacitance and tans are same as load life value.
® DRAWING Unit - mm
Bottom plate Insulating sleeve

)

@D+2 max.

L+3 max. M5 Hexagon head bolt
| 6.0+1
® TWO LEGS ANGLE ® THREE LEGS ANGLE
T
Tt 0°
™~
A+1
—
T
® TWO LEGS ANGLE SIZE TABLE ® THREE LEGS ANGLE SIZE TABLE Ign>
@D B A T U 6 P @D B A T u 6° P _—<|
51 33.6 39.9 6 14 30 22 51 32.9 38.9 7 12 60 22 g
63.5 40.8 46.8 6 14 30 28.6 63.5 38.4 45.3 7 14 60 28.6 »
76.2 44.5 51.5 8 16 60 31.8
89 50.8 61 8 16 60 31.8
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LARGE ALUMINUM ELECTROLYTIC CAPACITORS

G I series

® DIMENSIONS & MAXIMUM PERMISSIBLE RIPPLE CURRENT

F Ly 350 400 450

2200 51 x 110 6.0 51 x 130 6.4 635 x 110 6.4
2700 51 x 130 7.1 635 x 110 7.1 635 x 130 75
3300 635 X 100 75 635 X 130 8.3 762 x 110 8.0
3900 635 X 100 8.2 762 X 100 84 762 x 130 93
4700 762 X 100 9.3 762 x 130 102 762 x 150 108
5600 762 x 110 105 762 X 150 1.8 762 X 160 12.1
6800 762 X 130 123 762 x 160 134 89 x 150 143
8200 762 X 160 14.7 89 x 150 15.7 89 x 160 16.1
10000 89 x 150 17.3 89 x 160 17.8

12000 89 x 160 195

F oA 500 550 600

1000 51 x 120 42 51 x 130 42 635 x 130 59
1200 635 X 100 45 635 x 110 50 762 X 120 67
1500 635 X 100 5.1 635 X 130 6.0 762 x 140 8.1
1800 635 X 120 6.0 762 x 110 67 762 X 160 96
2200 635 X 140 7.0 762 x 130 8.0 762 X 160 107
2700 762 x 120 75 762 X 150 9.4 89 x 160 126
3300 762 X 140 8.8 762 X 160 11.0

3900 89 x 160 125

L Ripple current (A rms) at 85°C, 120Hz

Case size gD XL (mm)

® PERMISSIBLE RIPPLE CURRENT MULTIPLIERS

Frequency 50Hz 120Hz | 300Hz 1kHz 3kHz
Coefficient 0.8 1.0 1.1 1.3 14
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LARGE ALUMINUM ELECTROLYTIC CAPACITORS Gl

GH For inverter Circuits & &

Series Miniaturized  Long Life

- Screw terminal series in compact case sizes

- Miniature size, High ripple current compared with GF series GE :
- High reliability, long life guaranteed for 5000 hours load life at 85°C Vit
(500WV is assured 2000 hours at 85°C) Hig':]'?i:,rfe

- Suited for use in industrial power supplies for inverters
- Complied to the RoHS directive

Item Characteristics

Operating temperature range -25 ~ +85°C
Capacitance tolerance +20% at 120Hz, 20°C
Leakage current max. I=3 VCV (1A) (after 5 minutes)
Dissipation factor max. 0.20 max. at 120Hz, 20°C

. Leakage current Less than the specified value
Load life Capacitance ch Within +20% of the initial val
(after application of the rated apacitance change ithin + o? e ini |..al value
voltage for 5000 hours at 85°C) tans Less than 300% of specified value

500WV products are for 2000 hours
Shelf life (at 85°C) After 1000 hours no load test, leakage current, capacitance and tang are same as load life value.
o DRAWING Unit : mm
Bottom plate Insulating sleeve

y <o

@D+2 max.

L+3 max. M5 Hexagon head bolt
® TWO LEGS ANGLE ® THREE LEGS ANGLE
T
By
B
A+1
® TWO LEGS ANGLE SIZE TABLE ® THREE LEGS ANGLE SIZE TABLE =
By)
@D B A T U 0° P @D B A T U 0° P Ign)
51 33.6 39.9 6 14 30 22 51 32.9 38.9 7 12 60 22 _—<|
63.5 40.8 46.8 6 14 30 28.6 63.5 38.4 45.3 7 14 60 28.6 H
76.2 445 | 515 8 16 60 31.8 %2
89 50.8 61 8 16 60 31.8
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LARGE ALUMINUM ELECTROLYTIC CAPACITORS

G H series

©® DIMENSIONS & MAXIMUM PERMISSIBLE RIPPLE CURRENT

F L 400 450 500

1800 63.5X110 6.5
2200 51 X100 8.4 51X130 8.6 63.5X 130 7.7
2700 51X130 10.5 63.5X110 10.5 76.2X110 8.8
3300 63.5X 100 11.6 63.5X120 11.9 76.2X130 10.4
3900 63.5X110 12.3 76.2X110 13.9 76.2X 150 12.1
4700 63.5X 130 14.5 76.2X120 15.5 89X 130 13.7
5600 76.2X120 16.5 76.2X140 15.9 89X 150 17.8
6800 76.2X130 17.5 76.2X160 18.4
8200 76.2X 150 18.7 89X 150 19.7

10000 89X 150 205

12000 89X 160 21.0

.

L Ripple current (A rms) at 85°C, 120Hz
Case size @D XL (mm)

® PERMISSIBLE RIPPLE CURRENT MULTIPLIERS

Frequency 50Hz 120Hz | 300Hz 1kHz 3kHz
Coefficient 0.8 1.0 1.1 1.3 1.4
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LARGE ALUMINUM ELECTROLYTIC CAPACITORS

GN

Series

For Inverter, Miniature, High Ripple

- Miniature size, High ripple current compared with GH series
- High reliability, long life guaranteed for 5000 hours load life at 85°C
- Suited for use in industrial power supplies for inverters

- Complied to the RoHS directive

b &

Miniaturized ~ Long Life

GHC—)

Miniature
High Ripple

Item

Characteristics

Operating temperature range

-25 ~ +85°C

Capacitance tolerance

+20% at 120Hz, 20°C

Leakage current max.

1=3 ~/CV (1A) (after 5 minutes)

Dissipation factor max.

0.20 max. at 120Hz, 20°C

Load life
(after application of the rated
voltage for 5000 hours at 85°C)

Leakage current

Less than specified value

Capacitance change

Within £20% of the initial value

tang

Less than 300% of specified value

500WYV products are for 2000 hours.

Shelf life (at 85°C)

After 1000 hours no load test, leakage current, capacitance and tang are same as load life value.

® DRAWING Unit : mm
Bottom plate Insulating sleeve

==

(_'\l— |

s i

L+3 max. M5 Hexagon head bolt
) 6.0+1
® TWO LEGS ANGLE ® THREE LEGS ANGLE
120°
T g d
-t 0°
NG
B B <
A1 Ax1 N
® TWO LEGS ANGLE SIZE TABLE ® THREE LEGS ANGLE SIZE TABLE
@D B A T u 6 P @D B A T u 0 P
51 33.6 39.9 6 14 30 22 51 32.9 38.9 7 12 60 22
63.5 40.8 46.8 6 14 30 28.6 63.5 38.4 45.3 7 14 60 28.6
76.2 445 51.5 8 16 60 31.8
89 50.8 61 8 16 60 31.8
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LARGE ALUMINUM ELECTROLYTIC CAPACITORS

G N series

® DIMENSIONS & MAXIMUM PERMISSIBLE RIPPLE CURRENT

g 400 450 500

1800 635 X 100 65
2200 51 X 100 8.4 51 X 120 86 635 X 120 77
2700 51 X 110 100 635 X 100 105 762 x 100 838
3300 635 X 100 116 635 x 110 119 762 X 120 104
3900 635 X 100 123 762 X 100 139 762 X 140 121
4700 635 X 120 145 762 X 110 155 89 X 120 137
5600 762 X 110 165 762 X 130 159 89 X 140 178
6800 762 X 120 175 762 X 150 18.4

8200 762 X 140 187 89 X 140 197
10000 89 X 140 205
12000 89 X 150 21.0

L Ripple current (A rms) at 85°C, 120Hz

Case size @D XL (mm)

® PERMISSIBLE RIPPLE CURRENT MULTIPLIERS

Frequency 50Hz 120Hz | 300Hz 1kHz 3kHz

Coefficient 0.8 1.0 1.1 1.3 14
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LARGE ALUMINUM ELECTROLYTIC CAPACITORS Gl

G Screw Terminal Type, Long Life &

Series Long Life

- Screw terminal series in compact case sizes

- High reliability, long life guaranteed for 20000 hours load life at 85°C oF— Nell
- Suited for use in industrial power supplies for inverters Long

- Complied to the RoHS directive e

Item Characteristics
Operating temperature range -25 ~ +85°C
Capacitance tolerance +20% at 120Hz, 20°C
Leakage current max. I=3+ CV (¢A) (after 5 minutes)
Dissipation factor max. 0.20 max. at 120Hz, 20°C
Load life Leakage current Less than specified value
(after application of the rated Capacitance change Within +20% of initial value
voltage for 20000 hours at 85°C) tano Less than 300% of specified value
Shelf life (at 85°C) After 1000 hours no load test, leakage current, capacitance and tang are same as load life value.
o DRAW|NG Unit : mm
Bottom plate Insulating sleeve

y <o

@D+2 max.

L+3 max. M5 Hexagon head bolt
® TWO LEGS ANGLE ® THREE LEGS ANGLE
T
| g
N~
A+1
® TWO LEGS ANGLE SIZE TABLE ® THREE LEGS ANGLE SIZE TABLE %
@D B A T u 0 P @D B A T u o P 2
51 336 | 399 6 14 30 22 51 329 | 389 7 12 60 22 3
635 | 408 | 46.8 6 14 30 28.6 635 | 384 | 453 7 14 60 28.6 Ay
762 | 445 | 515 8 16 60 | 318 »
89 50.8 | 61 8 16 60 31.8
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LARGE ALUMINUM ELECTROLYTIC CAPACITORS

G L series

® DIMENSIONS & MAXIMUM PERMISSIBLE RIPPLE CURRENT

wv 350 400 450
ltem @DXL Rmzi:gem @DXL Rmzi:gaﬂ @DXL Rmzi:gmﬂ
(mm) (mm) (mm)
uF 40°C 120Hz | 85°C 120Hz 40°C 120Hz | 85°C 120Hz 40°C 120Hz | 85°C 120Hz
1500 51X110 13.4 6.1
1800 51X 110 14.6 6.6 51X 130 15.7 71
2200 51X110 16.2 7.3 51X130 17.3 7.9 63.5X110 17.2 7.8
2700 51X130 19.2 8.7 63.5X110 19.0 8.7 63.5X 130 20.3 9.2
3300 63.5X 100 20.3 9.2 63.5X130 22.5 10.2 76.2X110 21.7 9.9
3900 63.5X110 22.9 10.4 76.2X100 22.7 10.3 76.2X130 251 11.4
4700 76.2X100 25.0 11.4 76.2X130 27.6 12.5 76.2X150 29.1 13.2
5600 76.2X110 28.2 12.8 76.2X150 31.8 14.5 76.2X160 32.7 14.8
6800 76.2X130 33.1 151 76.2X160 36.0 16.4 89X 150 38.5 17.5
8200 76.2X 150 39.5 18.0 89X 150 42.3 19.2 89X 160 43.4 19.7
10000 89X 150 46.7 21.2 89X 160 47.9 21.8
12000 89X 160 52.5 23.9

©® PERMISSIBLE RIPPLE CURRENT MULTIPLIERS

Frequency

50Hz

120Hz

300Hz

1kHz

3kHz

Coefficient

0.8

1.0

1.1

1.3

1.4
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LARGE ALUMINUM ELECTROLYTIC CAPACITORS

EV

Series

High ripple Current, High Reliability

- High ripple current compared with GF series

- Newly improved long life guaranteed for 5000 hours load life at 105°C

- Suited for the general-purpose inverter GF IfdeP EV
- Complied to the RoHS directive Temp.

Item

Characteristics

Operating temperature range

-25 ~ +105°C

Capacitance tolerance

+20% at 120Hz, 20°C

Leakage current max.

| =3+ CV (£A) (after 5 minutes)

Dissipation factor max. 0.2 max. at 120Hz, 20°C

Leakage current
Capacitance change
tand
500WYV products are for 2000hours

Less than specified value
Within +20% of initial value
Less than 200% of specified value

Load life
(after application of the rated
voltage for 5000 hours at 105°C)

Shelf life (at 105°C) After 1000 hours no load test, leakage current, capacitance and tans are same as load life value.

Unit : mm

©® DRAWING

Bottom plate

Insulating sleeve

® TWO LEGS ANGLE SIZE TABLE

3

s @D B A T U 0° P

8 51 | 336|399 6 | 14 | 30 | 22
635 | 408 | 468 | 6 | 14 | 30 | 286

M5 Hexagon head bolt

L+3 max.

6.0+1

©® THREE LEGS ANGLE SIZE TABLE

® TWO LEGS ANGLE ® THREE LEGS ANGLE @D B A T u o P
120° 51 329|389 | 7 12 60 | 22
7 ‘ 6 / 0 635 | 384 | 453 | 7 | 14 | 60 | 286
STa e 762 | 445 | 515| 8 | 16 | 60 | 318
Kﬂ k is 89 |508 |61 | 8 | 16 | 60 | 318
B P~ <
A1 A1 N
® DIMENSIONS & MAXIMUM PERMISSIBLE RIPPLE CURRENT
wv 400 450 500
ltem @DXL Ripple Current @DXL Ripple Current @DXL Ripple Current
(A rms) (A rms) (A rms)
uF (mm) 105°C 120Hz (mm) 105°C 120Hz (mm) 105°C 120Hz
1000 51 x 130 6.3
1500 63.5 x 110 75
2200 63.5 x 110 11.6 63.5 x 115 12.1 76.2 x 130 10.1
2700 63.5 x 115 13.7 63.5 x 130 14.3 76.2 x 140 12.3
3300 63.5 x 130 16.1 76.2 x 130 16.9 76.2 x 150 13.0 -
3900 63.5 x 140 18.1 76.2 x 140 20.5 89 x 160 15.0 %
4700 76.2 x 130 21.2 76.2 x 150 22,6 89 x 160 16.5 @)
5600 76.2 x 150 24.3 76.2 x 150 25.2 r_|n
6800 89 x 150 27.1 89 x 150 26.0 =
o
® PERMISSIBLE RIPPLE CURRENT MULTIPLIERS
Frequency 50Hz | 120Hz | 300Hz | 1kHz 3kHz
Coefficient 0.8 1.0 1.1 1.3 14
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LARGE ALUMINUM ELECTROLYTIC CAPACITORS

EY High Ripple, High Reliability Long Life
Series Long Life

- High ripple current compared with GF Series
- High reliability, long life guaranteed for 7000 hours load life at 105°C

- Suited for use in industrial power supplies for inverter ev —> A%
- Complied to the RoHS directive Long life
Item Characteristics

Operating temperature range -25 ~ +105°C

Capacitance tolerance +20% at 120Hz, 20°C

Leakage current max. I=3+ CV (¢A) (after 5 minutes)

Dissipation factor max. 0.20 max. at 120Hz, 20°C

Load life Leakage current Less than specified value

(after application of the rated Capacitance change Within +20% of initial value

voltage for 7000 hours at 105°C) tang Less than 300% of specified value

Shelf life (at 105°C) After 1000 hours no load test, leakage current, capacitance and tand are same as load life value.
® DRAWING Unit - mm

Bottom plate Insulating sleeve

)

@D+2 max.

M5 Hexagon head bolt

L+3 max.

® TWO LEGS ANGLE ® THREE LEGS ANGLE

i \E \ 45
B R
o A N
® TWO LEGS ANGLE SIZE TABLE ® THREE LEGS ANGLE SIZE TABLE

@D B A T U 6 P @D B A T U 6° P

51 33.6 39.9 6 14 30 22 51 329 38.9 7 12 60 22

63.5 40.8 46.8 6 14 30 28.6 63.5 38.4 45.3 7 14 60 28.6
76.2 44.5 515 8 16 60 31.8
89 50.8 61 8 16 60 31.8
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LARGE ALUMINUM ELECTROLYTIC CAPACITORS Gl

EY series

® DIMENSIONS & MAXIMUM PERMISSIBLE RIPPLE CURRENT

wv 350 400 450
ltem @DXL Ripzl\er:sr)rent @DXL Rip;)‘l\ertr:r:lsr)rent @DXL Rip;)‘l\er:::sr)rent
(mm) (mm) (mm)
1F 40°C 120Hz |[105°C 120Hz 40°C 120Hz |105°C 120Hz 40°C 120“2 105°C
1500 51X110 13.4 6.1
1800 51X 110 16.4 7.4 51X 130 15.7 71
2200 51X110 18.1 8.2 51X 130 19.4 8.8 63.5X110 17.2 7.8
2700 51X130 21.5 9.8 63.5X110 21.3 9.7 63.5X130 20.3 9.2
3300 63.5X 100 22.7 10.3 63.5X130 25.1 11.4 76.2X110 21.7 9.9
3900 63.5X110 25.6 11.6 76.2X100 25.4 11.6 76.2X130 25.1 11.4
4700 76.2X100 27.9 12.7 76.2X130 30.8 14.0 76.2X150 29.1 13.2
5600 76.2X110 31.6 14.3 76.2X150 35.6 16.2 76.2X160 32.7 14.8
6800 76.2X130 37.1 16.8 76.2X160 40.2 18.3 89X 150 38.5 17.5
8200 76.2X150 44.2 20.1 89X 150 47.3 21.5 89X 160 43.4 19.7
10000 89X 150 52.2 23.7 89X 160 53.6 24.3
12000 89X 160 58.7 26.7

® PERMISSIBLE RIPPLE CURRENT MULTIPLIERS

Frequency 50Hz 120Hz | 300Hz 1kHz 3kHz

Coefficient 0.8 1.0 1.1 1.3 14
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LARGE ALUMINUM ELECTROLYTIC CAPACITORS

Series

AM

- For high grade audio equipment

For Hi-Fi Component System

- High resonance frequency, low ESR and low impedance
- Ideally suited for Hi-Fi VTR and CD players

- Snap-in terminal type
- Voltage range of 16~100V
- Complied to the RoHS directive

> O

For Audio Use  Solvent Proof

Item

Characteristics

Operating temperature range

-40 ~ +85°C

Capacitance tolerance

+20% at 120Hz, 20°C

Leakage current max.

I =3+~ CV (1A) (after 5 minutes)

Dissipation factor max.
(at 120Hz, 20°C)

WV 16

25~ 35 50 ~ 63 80 ~ 100

tang 0.25

0.22 0.20 0.15

Charge and discharge
characteristics

After charge and discharge for 5000 cycles at 70°C with application of the rated voltage,
the capacitors shall be satisfied the following specifications.

Appearance

No visible damage and no leakage electrolyte

Leakage current

Less than specified value

Capacitance change

Within +=15% of initial value

tang Less than 150% of specified value
Conditions :

Charge resistance 4Q  Applied current 1A

Discharge resistance 100Q  Charge and discharge time 60sec. (each)

Load life
(after application of the rated
voltage for 2000 hours at 85°C)

Leakage current

Less than specified value

Capacitance change

Within +20% of initial value

tang

Less than 200% of specified value

Shelf life (at 85°C)

After 1000 hours no load test, leakage current, capacitance and tans are same as load life value.

® DRAWING
Insulating sleeve
Bottom plate @ Terminal
] N
: |
8 =)
- _
=)
s A
Safety vent
L+2 max. 6.0+1
[
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LARGE ALUMINUM ELECTROLYTIC CAPACITORS

AM series

® DIMENSIONS

@D X L(mm)
F wv 16 25 35 50 63 80 100
470 22x 40
680 22X 40 25.4% 40
1000 22X 40 25.4X 40 25.4X50
1500 22X 40 25.4X 40 25.4X 50 30X 50
2200 22X 40 25.4X 40 25.4X50 30X 50 35X 50
3300 22X 40 25.4X 40 25.4X 50 30X 50 30X 60 35X 60
4700 25.4X 40 25.4X 50 30X 50 30X 60 35X 60
6800 22X 40 25.4X 50 30X 50 30X 60 35X 60
8200 25.4% 40 30X 50 35X 50 35X 60 35X 60
10000 25.4X 50 35X 50 35X 60 35X 60
12000 30% 50 35X 50 35X 60
15000 35X 50 35X 60
22000 35X 60
33000 35X 60

* Lug terminal type : Applicable to case sizes larger than (#25.4. Screw terminal type : Applicable to case sizes larger than #35.
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LARGE ALUMINUM ELECTROLYTIC CAPACITORS

DF

Series

For Photo Flash

- For photo flash applications with lug terminal

- Low dissipation factor, low leakage current and high stability
during the repetition of charge and discharge

- Complied to the RoHS directive

Item

Characteristics

Operating temperature range

-20 ~ +55°C

Capacitance tolerance

-10 ~ +20% at 120Hz, 20°C

Leakage current max.

I=1 X C (¢A) (after 5 minutes), where C=Nominal capacitance (uF)

(at 120Hz, 20°C)

Dissipation factor max.

Capacitance range(uF)

150 ~ 600

700 ~ 1500

tans

0.10

0.15

Charge and discharge
characteristics

times via xenon flash tube with discha

Charge and discharge at rated voltage at 5~35°C with a switch sequence of 30 seconds for 5000

rge resistance of 0.7~1.0Q

Leakage current

Less than 150% of specified value

Capacitance change

Within +10% of initial value

tand

Less than 150% of specified value

them for 1000 hours at 55°C without v

This following specifications shall be satisfied when capacitors are restored to 20°C after exposing

oltage applied.

Less than 300% of specified value

Shelf life Leakage current
Capacitance change Within 10% of initial value
tand Less than 150% of specified value
o DRAWING Unit : mm
- ®JD=<20
Insulating sleeve
/ ~— - @D=20
g =X w | 25
¥ - a 1.0
P |
A 4.0
Safety vent L+5 max. | A+t
—®gD=22
Bottom plate Insulating sleeve
(. / N—0)
1R - D>25.4 | @D=40
2| HZIE @D=22 | @D=25.4 | @D=40
£ _ < A 35 45 45
& A B 6.0 8.0 11.0
SLA ,J::] p 8.0 100 | 180
Safety vent L+2 max. ‘ B+1
* Note : (J40 is available upon request. Please check with us individual size and dimensions.
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LARGE ALUMINUM ELECTROLYTIC CAPACITORS Gl

DF series

® DIMENSIONS @D X L(mm)
(st\\,/) i @D 20 22 25.4 30 35
200 20X 27
250 2030 22%27
300 20%36 22% 30
350 20%39 22% 33
400 20% 44 22X 36 25.4%30
450 22%42 25.4x 33
500 22% 44 25.4X 37
330
(350) 600 25.4X 42 30X 33
700 25.4x47 30x 38
800 25.4%54 30%42
900 25.4X57 30x 45
1000 30%48 35x 40
1200 30% 58 35%45
1300 30%63 3550
1500 30X 70 3555
200 20%30 22%27
250 20X 36 22%30
300 20X 39 22X 36 25.4%30
350 20X 44 2240 25.4X 33
400 22x42 25.4% 35
450 22%48 25.4X 40
500 25.4x 44 30X 35
360
(390) 600 25.4X54 30x 38
700 25.4x57 30x 45
800 30X 50 35%40
900 30%55 35x 45
1000 30%58 35X 55 =
1200 30X 70 3555 %
1300 35X 60 r_|n
_<
1500 35X 70 g
7))
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LARGE ALUMINUM ELECTROLYTIC CAPACITORS

AR For Inverter Air-conditioning System
Series

- For high ripple current application such as air conditioning system
- Load life of 3000 hours at 85°C
- Complied to the RoHS directive

Characteristics

Capacitance change

Item

Operating temperature range -25 ~ +85°C

Capacitance tolerance +10% at 120Hz, 20°C

Leakage current max. I=3 vVCV (1A) (after 5 minutes)

Dissipation factor max. WV 220 330 400

(120Hz, 20°C) tans 0.02 0.03 0.05

Low temperature characteristics o °

(120Hz) Z-25°C/Z+20°C=4
After an application of DC bias voltage plus the rated AC ripple current for 3000 hours at 85°C.
The measurement shall meet the following limits.

Load life Leakage current Less than specified value

Within £20% of initial value

tans

Less than 200% of specified value

them for 1000 hours at 85°C without v

This following specifications shall be satisfied when capacitors are restored to 20°C after exposing

oltage applied.

Leakage current

Less than specified value

Shelf life (at 85°C)
Capacitance change

Within +15% of initial value

Less than 150% of specified value

tans
® DRAWING Unit : mm
Bottom plate Insulating sleeve
Terminal

3 ’/ — ) /

X

£ ‘ ‘
¥ - - C [ 42
[=)
8 \

A
L+2 max. 45+1
Safety vent T @D+1max.
Bottom plate Insulating sleeve
Terminal
/ S— )

x

g =)

© —

o

& =]

& —

L+3 max. 10+2
Safety vent f f 14.0+1

* Note : If you want to use the ‘AR’ series in your circuit, Please consult our technical department.
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LARGE ALUMINUM ELECTROLYTIC CAPACITORS Gl

H P Horizontal Mount Type
Series

- Layout mounting

- Suited for use in flat electronic device where height
space is limited (adapter,etc.)

- Complied to the RoHS directive

Item Characteristics

Operating temperature range WV200 : -40 ~ +105°C, WV 400 : -25 ~ +105°C

Leakage current max. =3V CV (1A) (after 5 minutes)

Capacitance tolerance +20% at 120Hz, 20°C

Dissipation factor max. WV 200 400

(at 120Hz, 20°C) tans 0.15 0.15

WV 200 400

Low temperature characteristics 5 S

(impedance ratio at 120Hz) 2-25°C/Z+20°C 3 3
Z-40°C/Z+20°C 10 10

After an application of DC bias voltage plus the rated AC ripple current for 2000 hours at 105°C
the peak voltage shall not exceed the rated DC voltage.

Load life The measurement shall meet the following limits.
(after application of the rated Measurement shall be performed after 2 hours exposure at room temperature.
voltage for 2000 hours at 105°C) Leakage current Less than specified value
Capacitance change Within +25% of initial value
tang Less than 200% of specified value

After 1000 hours at 105°C without voltage application measurement shall meet the following limits.
Measurement shall be performed after exposure for 24 hours at room temperature after application
of DC rated voltage to the capacitors for 30 minutes.

Shelf life (at 105°C) Leakage current Less than specified value
Capacitance change Within +25% of initial value
tans Less than 200% of specified value
® DRAWING Unit : mm
Bottom plate Insulating sleeve

/ ~—) Terminal
©
E _
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g |
Safety vent L+2 max. ‘ 10+0.1
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LARGE ALUMINUM ELECTROLYTIC CAPACITORS

HP series

® DIMENSIONS & MAXIMUM PERMISSIBLE RIPPLE CURRENT

N 200 400
uF 9P 22 254 22 254
68 22 X 25 0.46
82 22 x 30 0.57
100 22 X 35 0.65 25.4 X 30 0.67
120 22 X 40 0.74 25.4 X 30 0.72
150 22 X 45 0.88 25.4 X 35 0.84
180 22 X 50 0.95 25.4 X 40 0.93
220 22 X 50 1.10 25.4 X 45 1.09
270 22 x 30 0.93 A A 25.4 X 50 1.25
330 22 % 35 1.09 L
390 29 % 40 1.26 25.4 X 30 1.30 Ripple current (A rms) at 105°C, 120Hz
470 22 X 45 1.42 25.4 x 35 1.39 Case size @D XL (mm)
560 22 X 50 1.56 25.4 X 35 1.55
680 25.4 X 45 1.85
820 25.4 X 50 2.18
1000 25.4 X 60 2.30

® FREQUENCY COEFFICIENT OF PERMISSIBLE RIPPLE CURRENT

AF ERerCy 50Hz 120Hz 300Hz 1kHz 10kHz~
160 ~ 250 0.85 1.00 1.20 1.25 1.45
300 ~ 0.85 1.00 1.15 1.20 1.40
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