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Radial Aluminium Electrolytic Capacitors

List of Products

_ Operating | voltage | Capaci- Load Life
Series Features Temperature| Range I:{aarr'ici Time |Page
Rj(‘,'c‘;‘-}'e /VDC/ /quj /hours/

EA -7 | For General Purpose -40 to +85 6.3t0 100 (0.1to 10000 | 85°C - 2000 6
EA-8 | Wide Temp. Range. Standard |.55 to +105 6.3to 100 [0.47 to 10000| 105°C - 2000 [ 9
EA -9 | Wide Temp. Range. Standard

Low ESR. High Reliability | -55to +105 6.3t0 63 |0.47 to 4700 [105°C - 2000 | 12
EA - 13| Low ESR. Low Z. Long life | -55t0 +105 10to 63 | 33104700 |[105°C-3000 | 15
EA - 19| Standard -40 to +85 16010450 | 1t0470 | 85°C-2000 | 18
EA - 20| Wide Temp. Range. Standard (-25to +105 | 160 to 450 | 1to 470 105°C - 2000 | 22
NP Non Polarized -40 to +85 6.3t0 100 | 0.1t0 4700 |85°C - 1000 26
BP Bi - Polarized -40 to +85 35t0 63 1to0 100 85°C - 2000 | 28
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For series: EA-7; EA-8; EA-9; EA-13; EA-19; EA-20; NP; BP

TAPING SHAPE AND DIMENSIONS FOR ¢ D=5; 6,3; 8mm
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SYMBOL NOMINAL VALUE TOLERANCE REMARKS
@D 5,6.3,8 +05
A ®5,06.3,: 12.5 max; @ 8 : 14 max -
&d ®5:05 )
$6.3, ®8:0.65 +0.05 CP wire
P 127 +1.0 Cumulative pitch error: £ 1mm/20 pitches
Po 12.7 +0.2 To be measured at bottom of clinch
P1 3.85 +0.7
P2 6.35 +1.0
F 5.0 +0.8
-0.2
AH 0 +20
W 18.0 *+0.5
Wo 12.5 min -
W1 9.0 +05
W2 1.5 max
H @5, ¥6.3:18.5
@ 8:20.0 +0.75
Ho 16.0 *+0.5
| 1.0 max -
Do 4.0 +0.2
t 0.7 +0.2
L 11.0 max -
Packing
Ammo pack: @5, ¢ 6.3 - 2000 pcs/box Reel pack: @$5 - 1500 pcs/box
b8 - 1000 pcs/box ¢6.3 - 1000 pcs/box




1. Miniature Aluminium

Electrolytic Capacitors - Radial

EA - 7 SERIES
For General Purpose

*Standard series for General Purpose
* Load life of 2000 hours at 85 °C

* Single ended
ltem Characteristics
Operating temperature range -40 ++85°C
6.3+-100VDC

Rated working voltage range Ur

Nominal capacitance range Cn

0.1 + 10000 pF /at20°C, 120 Hz/

Capacitance tolerance

+100%

<0.68)F 400

+ 50%

1+220F " 300

> 3.3 yF £20%

Leakage current max.

<35V,CnUr <1000

= 50V, CnUr < 1000

0.03 CnUr + 3pA

6.3+100V,CnUr > 1000

0.05 CnUror 5pA 0.05 CnUr + 3pA :
/after 5 min/ /after 5 min/ /after 5 min/
Rated voltage (VDC) | 6.3 10 16 25 35 50 63 | 100
Dissipation factor max. Dissipation factor 025 020 045 010

Note: The Dissipation factor for capacitors with Cn > 4700 pF will not exceed 0.25 (at 20°C, 120 Hz)

Low temperature characteristics
(impedance ratio at 100 Hz)

VvDC 63 10 16 5 K ) 50 63 100
Z-25°C/Z+20°C 2 2 2 2 2 2
Z-40°C/Z+20°C 6 4 3 3 3 3

Load life Leakage current
(after application of the rated Capacitance chande
voltage for 2000 hours at 85°C) i = 9
tg

Less than specified value

+20%

Less than 150% specified value

Shelf life (at 85°C)

After 1000 hours no load test, leakage current, capacitance and tgé are the same as load life values.
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* PERMISSIBLE RIPPLE CURRENT MULTIPLIERS
Frequency
UF 50Hz [120Hz |300Hz 1kHz [10kHz
Temp. °C 40 60 70 85
=47 0.75 1 1.35 1.55 2.0
Coefficient 2.0 1.5 1.3 1.0
68-680 0.80 1 1.25 1.34 1.5
>1000 0.85 1 1.10 1.13 1.15




EA - 7 SERIES

*DIMENSIONS & MAXIMUM PERMISSIBLE RIPPLE CURRENT mA(rms) at 120 Hz, 85°C

vDC
uF 6.3 10 16 25 35 50 63 100
0.1 5x11 7 5x11 7 5x11 7 5x11 7 5x11 7 5x11 7 5x11 7 5x11 7
0.15 5x11 7 5x11 7| sx11 71 sx11 7| 5x11 7| 5x11 7| sx11 7| sx11 | 7.1
0.22 5x11 7 5x11 7 5x11 7 5x11 7| 5x11 7| 5x11 7 5x11 | 71| 5x11 | 7.1
0.33 5x11 7 5x11 7 5x11 7 5x11 71 5x11 71 5x11 7.2 5x11 | 72| 5x11 | 7.5
0.47 5x11 7 5x11 7| 5x11 71 5x11 7| 5x11 7| 5x11 72| 5x11 | 75 s5x11 | 7.8
0.68 5x11 7 5x11 7 5x11 7 5x11 71 5x11 71 5x11 7.4 5x11 | 7.8| 5x11 | 8.0
1.0 5x11 10 5x11| 10|  5x11 10|  5x11 10|  5x11 12| 5x11 12|  5x11 | 12 5x11 12
1.5 5x11 12 5x11| 12|  5x11 13| 5xi1 13| sx11 15[  5x11 16| 5x11 | 18| b5x11 | 20
2.2 5x11 18 5x11| 18|  5x11 18|  sx11 | 21| 5x11 21|  5x11 21 5x11 | 21| 5x11 24
3.3 5x11 22 5x11| 22| 5x11 | 22| 5x11 | 28 5x11 28] 5x11 28| 5x11 | 28| 5x11 35
4.7 5x11 30 5x11| 30| 5x11 | 30| 5x11 | 35| 5x11 35| 5x11 35| 5x11 | 35[ 5x11 45
6.8 5x11 33 5x11| 33| 5x11 | 33| 5x11 | 43[ 5x11 43| 5x11 50 5x11 | 50| s5x11 62
10 5x11 36 5x11| 36| 5x11 | 36|  5x11 52|  5x11 52|  5x11 61 5x11 | 61| 6.3x11 | 80
15 5x11 44 5x11| 44| 5x11 | 44/ 5x11 | 72| 5x11 72|  5x11 85| 5x11 | 85[ 6.3x11 | 113
22 5x11 54 5x11| 54|  5x11 70|  5x11 96| 5x11 96| 5x11 | 110 6.3x11 | 120 8x11.5 | 138
33 5x11 66 5x11| 66|  5x11 84| 5x11 | 115 5x11 | 150 6.3x11 | 150 6.3x11 | 165| 8x14 | 195
47 5x11 77 5x11| 83| 5x11 | 110  5x11 | 145 6.3x11 | 170| 6.3x11 | 190 8x11.5 | 235[ 10x16.5 | 250
68 5x11 | 100 5x11| 118| 5x11 | 155  5x11 | 220[ 6.3x11 | 245| 8x11.5 | 265 8x11.5 | 295( 10x16.5 | 350
100 5x11 | 125 5x11| 146| 5x11 | 200( 6.3x11 | 270 8x11.5 | 300 8x11.5 | 330| 10x16.5 | 340(12.5x20.5 420
150 5x11 | 185 5x11| 199| 6.3x11 | 255 8x11.5 | 355 8x11.5 | 365/ 10x16.5 | 450 | 10x16.5 | 480|12.5x24.5 520
220 | 6.3x11 | 240 | 6.3x11| 260| 6.3x11 | 325 8x11.5 | 440 8x14 | 480| 10x16.5 | 545( 10x20.5 | 570| 16x25 | 640
330 | 6.3x11 320 | 6.3x11| 340 8x11.5 | 405 8x14 | 560/ 10x16.5 | 600/ 10x20.5 | 640 [12.5x20.5| 760| 16x31.5 | 920
470 | 8xi15 | 410 | 8x11.5| 435| 8x11 | 515 10x16.5 | 725|10x20.5 | 740[12.5x20.5| 760 [12.5x24.5|1020| 16x35.5 | 1130
680 8x14 | 510 8x14| 580| 10x16.5 | 620 10x20.5 | 920[12.5x20.5| 950[12.5x24.5 | 1150 | 16x25 (1280 18x37.5 [1550
1000 | 10x16.5 | 585 [10x16.5 | 680 | 10x16.5 790[12.5x20.5 | 1050[12.5x24.5/1095| 16x25 | 1300 | 16x31.5 [1550( 18x42 |2200
1500 | 10x20.5 | 750 |10x20.5| 780 [12.5x20.5 950|12.5x24.5 1150| 16x25 |1550|16x31.5 | 1800 | 18x37.5 {2100
2200 [12.5x20.5 870 12{5x20.5 970 [12.5x24.5 (1050 16x25 | 1550| 16x31.5 [1900| 18x37.5 |2050| 18x42 (2500
3300 [12.5x24.5 | 1000 12.5x24.5| 1150| 16x25 [1400| 16x25 | 1750| 18x37.5 |2050( 18x42 |2100| 22x42 (2800
4700 | 16x25 [1350 | 16x25| 1500| 16x31.5 [2050| 16x35.5 | 2850 18x37.5 (2800 22x42 | 2500
6800 | 16x25 |1650 | 16x25| 1950| 16x35.5 |2250| 18x42 |3200| 22x42 [3300
10000 | 16x31.5 | 2050 | 16x35.5| 2800| 18x37.5 |2990( 22x42 | 3600
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EA - 7 SERIES

Typical Performance

Temperature characteristics
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EA - 8 SERIES
Wide Temperature Range

*Wide operating temperature range of - 55 +~+105°C

* Standard series for General Purpose
* Load life of 2000 hours at 105 °C

* Single ended
ltem Characteristics
Operating temperature range -55 ++105°C
6.3 +100VDC

Rated working voltage range Ur

Nominal capacitance range Cn

0.47 +10000 uF /at20°C, 120 Hz/

Capacitance tolerance

+100%
<0.68UF _ o0

+ 50%

1+220F " 00

> 3.3 uF £20%

<35V,CnUr < 1000

= 50V,CnUr < 1000

6.3+100V,CnUr > 1000

Leakage current max.

0.03 CnUror 5LA 0.03 CnUr + 3pA
/after 5 min/ /after 5 min/
Ratedvoltage(VDC)| 63 | 10 | = » 2 | 100
Dissipation factor max. Dissipation factor 0.25 0.18 | 0.16 0.13 0.10 0.09

Note: The Dissipation factor for capacitors with Cn = 4700 pF will not exceed 0.25 (at 20°C, 120 Hz,

~

Low temperature characteristics
(impedance ratio at 100 Hz)

vDC 6.3 10 16 5 K3 50 100
Z-25°C/Z+20°C 2 2 2 2 2 2
Z-55°C/Z+20°C 6 4 3 3 3 3

Load life
(after application of the rated
voltage for 2000 hours at 105°C)

Leakage current

Less than specified value

Capacitance change

+20%

tgé

Less than 200% specified value

Shelf life (at 105°C)

After 1000 hours no load test, leakage current, capacitance and tg(5 are the same as load life values.

¢D 5 63 | 8 10 | 125 | 16 18 22
ey i ¢d 0.5 0.65 0.8 0.8
i R RPN RS Y 181 ] |
i __,.,_J_=' UL F 2 25 | 35 5 75 10
R it i} |
L | 2w |5 en| g D+0.5 D+0.6 D+0.6
L® |
i r L+1.5 L+2
* PERMISSIBLE RIPPLE CURRENT MULTIPLIERS
Frequency
uF 50Hz [120Hz [300Hz | 1kHz [10kHz Temp. °C 40 60 70 85 | 105
=47 0.75 1 1.35 1.55 2.0 Coefficient | 2.4 2.1 1.78 1.65 1
68-680 0.80 1 1.25 1.34 1.5
>1000 0.85 1 1.10 1.13 1.15




EA - 8 SERIES

*DIMENSIONS & MAXIMUM PERMISSIBLE RIPPLE CURRENT mA(rms) at 120 Hz, 105°C

VDC

uF 6.3 10 16 25 35 50 63 100
0.47 5x11| 55 5x11| 55 5x1| 55 5x11| 55 5x11| 57 511 6 5q1| 6 51| 62
0.68 5x11| 55 51| 55 51| 55 5x11| 58 5x11| 58 511 | 62 51| 72 5x11| 75
1.0 sx1| 75| 51| 75 51| 75 51| 78 sx1| 9 51| 92 51| 94 51| 10
1.5 51| 9 i1 9 5x11| 975 5x11 | 975 5x1[1125| 511 | 115 5x11| 135 51| 15
2.2 5x11| 135 51| 135 5x11| 135 5x11 |1575 5x11| 1575 511 | 16 51| 16 51| 18
3.3 5x11| 165|  5x11| 165 5x11| 165 51| 21 51| 21 511 | 215 5x11| 225 5x11| 265
4.7 5x11| 225 51| 2 51| 2 51| 2 51| 7 51| 2 5x11| 28 51| %
6.8 51| 5 511 511 % 51| B 51| B 51| 38 51| 3B 51| @
10 sxi1| 2|  si1| 2 51| & 51| @ 51| @ 51| % 51| 46| 63x11| e
15 51| B/ 11| B 51| 3B 51| 54 51| | 51| & 51| 64| 63x11| &
22 51| 41 51| 41 511 5 51| 72 51| 72 51| &| 63xi1| @] 8xi15| 104
33 51| ®| 51| = 5x11 51| & sai1| 13| 63x11| 13| 63x11| 124 sxi4| 147
47 51| | 51| & 51| & 5a1| 100 | 63x11| 128 63x11| 43| s8x115| 17| 10x165| 188
68 sil| B 511 @ sxi1| 117 5x11| 165 | 63x11| 188 8x115| 19| 8x115| 22| 10x165| 263
100 51| o 51| 110 5x11| 150 | 63x11| 208 | 8x115| 25| 8x115| 250 | 10x165| 255 | 125x205| 315
150 sx1| 40| 51| 10| e3x11] 1@ 8x115| 27 | x115| 274| 10x165 | 338 | 10x165| 360 | 125x245| 390
220 63x11| 18| 63x11| 195| 8x115| 21 8x115| 330 8x14| 360| 10x165 | 410 | 105x205| 428 | 16x25| 4%
330 63x11| 240 63x11| 25| 8xi15| 3m4 8x14| 420 | 10x165| 450 10x205 | 480 | 125x205| 570 | 16x315| 690
470 8x115| 310 8x115| 3% 8x14| 390 | 10x165| 545 [ 10x205| 555[125%x205 | 570 | 125x245| 770 | 16x355| 850
680 8xi4| 385 8x14| 435| 10x165| 465 | 10x205| 690 | 125%205| 715|125%245 | 865 | 16x25| %0 | 18x375|1165
1000 10x165| 440 10x165| 510 10x205| 595 | 125x205| 700 | 125x245| 80| 1625 | 975 | 16x315(1160 |  18x42|2200
1500 10x205| 565| 10x205| 585)125x205| 715 | 125x245| 865 |  16x25| 1165| 16x315 | 1350 | 18x375) 1600
2200 [125x05| 65| 125%205] 730| 125%245) 790 16x25 | 1165 | 16x315| 1430| 18x37.5 | 1580 18x42 | 2500
3300 |[125x45| 750]| 125245 85| 1625| 1050 16x25 | 1315 | 18x375| 1580 18x375 | 2100
4700 16x25| 1015| 16x25| 1125| 16x315| 1580 | 16x355 (2150 | 18x37.5| 2800  22va2 | 2500
6800 16x25| 1240|  16x25| 1470| 16x355| 1580
10000 16x315| 1580 | 16x355| 2100| 18x375| 2250

10
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Typical Performance
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EA - 9 SERIES
Wide Temperature Range

*Wide operating temperature range of - 55 +~+105°C

* High performance and exellent temperature characteristics
* Low ESR. High Reliability
* Load life of 2000 hours at 105 °C

* Single ended

ltem Characteristics
Operating temperature range -55+4+105°C
6.3+63VDC

Rated working voltage range Ur

Nominal capacitance range Cn

0.47 +4700 pF /at20°C, 120 Hz/

Capacitance tolerance

+100%
<0.68F _ 400

+ 50%

1+2.2pF

Leakage current max.

<35V,CnUr <1000

50+63V,CnUr < 1000

6.3+63V,CnUr>1000

0.02 CnUror 5pA 0.02 CnUr-l: 3uA
/after 5 min/ /after 5 min/
Rated voltage (VDC)| 63 10 16 P '3 0 | 63
Dissipation f r max. L
Issipation factor max Dissipationfactor | o5 020 015 012 010 008 | 0.08

Note: The Dissipation factor for capacitors with Cn > 4700 pF will not exceed 0.25 (at 20°C, 120 Hz)

Low temperature characteristics
(impedance ratio at 100 Hz)

vDC 63 10 16 x5 > 5 63
Z-25°C/Z+20°C| 4 3 2 2 2 15 | 1.5
Z-55°C/Z+20°C| 6 4 3 2 2 2 2

Load life
(after application of the rated
voltage for 2000 hours at 105°C)

Leakage current

Less than specified value

Capacitance change

+20%

tgé

Less than 200% specified value

Shelf life (at 105°C)

After 1000 hours no load test, leakage current, capacitance and tg O are the same as load life values.

¢D 5 6.3 8 [ 10 | 125 | 16 18 22
T, .-
#: —— qd 0.5 0.65 0.8 08
=;
RUULLLILLERUECE F 2 2.5 3.5 5 7.5 10
L | 20mes |5 o
Ls [ oD’ D+0.5 D+0.6 D+0.6
r L+1.5 L+2
* PERMISSIBLE RIPPLE CURRENT MULTIPLIERS
Frequency
uF 50Hz [120Hz |300Hz | 1kHz [10kHz Temp. °C 40 60 70 85 | 105
=47 0.75 1 1.35 1.55 2.0 Coefficient | 2.4 2.1 1.78 1.65 1
68-680 0.80 1 1.25 1.34 1.5
> 1000 0.85 1 1.10 1.13 1.15
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EA - 9 SERIES

*DIMENSIONS & MAXIMUM PERMISSIBLE RIPPLE CURRENT mA(rms) at 120 Hz, 105°C

VDC

F 6.3 10 16 25 35 50 63
0.47| 51| 62 511 | 6.2 5x11 | 6.2 5x11| 6.2 5x11| 6.2 5x11) 62| 5x11 | 6.2
0.68 51| 75 5x11 | 7.5 5x11 | 7.5 5x11| 7.5 5x11| 7.5 5x11 75| 5x11 [75
1.0  sa1| 90 5x11 | 9.0 5x11 | 9.0 5x11| 9.0 5x11| 9.0 5x11)100|  sx11 | 10
1.5  sa1| 13 511 | 13 511 | 13 5x11| 13 5x11| 14 5x11| 15| 5x11 | 15
2.2| 51| 18 5x11 | 18 5x11 | 18 5x11| 18 5x11| 19 sx11| 19|  5x11 | 18
3.3 5xi1 | 22 sxi1 | 22 5xi1 | 22 5x11| 24 5x11| 25 sxi1| 27| sx11 | 27
4.7 5x11 | 30 5x11 | 30 5x11 | 30 5x11| 33 5x11| 35 5x11| 36| 5x11 | 35
6.8 s5a1| 35 5x11 | 38 5x11 | 40 5x11| 43 5x11| 45 5x11| 49| 5x11 | 48
10|  sa1| 36 5x11 | 40 5x11 | 45 5x11| 53 5x11| 57 5x11| 61| 6.3x11| 61
15| 11| 44 5x11 | 55 5x11 | 60 5x11| 70 5x11| 80|  63x11| 87| 63xi1 | 87
22| 51| sa 5x11 | 60 5x11 | 70 5x11| 80 63x11| 85|  8xi1.5 93| 8x11.5| 104
33| sxi1| 58 5x11 | 70 5x11 | 90 6.3x11| 100 8x11.5| 120 |  8x115| 126| 10x16.5| 147
47| sxi1| 63 5x11 | 80|  63x11 | 110 8x11.5| 140 8x11.5| 160 8x14| 180 | 10x16.5| 188
68|  sx11| 78| ea3x11 | 100| 8xi115 | 130 8x11.5| 180 8x14| 200| 10x16.5| 220| 10x16.5 263
100|  sx11| 103 63x11 | 130| ex115 | 163 8x14| 210|  10x16.5| 235| 10x16.5| 265 | 12.5x20.5 | 315
150| x115| 153 8x115 | 180| &x115 | 215| 10x165| 274|  10x20.5| 290 | 10x20.5) 380 | 12.5x24.5 | 390
220 x115| 203| 8x115 | 242 8x14 | 293 | 10x16.5| 340|  10x20.5| 395 | 12.5x20.5| 438| 16x25 | 490
330|  sx14| 200| 1ox165 | 331| 10x165 | 375 | 10x20.5| 445| 12.5x20.5| 493 | 12.5x24.5| 570 | 16x31.5| 690
470| 1oxi65| 380| 10x165 | 415| 10x20.5 | 490 |  10x20.5| 565| 12.5x20.5| 610 16x25| 765 | 16x35.5 | 650
680 1ox205| 435| 10x205 | 495| 10x20.5 | 500 | 12.5x20.5| 715| 12.5x24.5| 860 16x25) 983 | 18x37.5| 1165

1000| 10x205 | 595| 10x205 | 654 | 12.5x20.5 | 785 | 12.5x24.5| 825 16x25| 975 |  16x35.5/1200|  18x42 | 2200

1500] 12.5x20.5 | 620 [12.5x205 | 712 | 12.5x24.5 | 900 16x25 [1160|  16x35.5 1350 |  18x37.5/1600 |  22x42 | 2800

2200 12.5x205 | 755 12.5x24.5 | 900 16x25 [1005 |  16x31.5|1600|  18x37.5 |2010 18x42/2200

3300/ 125x245 | 880| 16x25 [1050 | 16x31.5 [1550 |  18x37.5 |2010 18x42 | 2200 22x42/2800

4700 16x25 | 1250| 16x31.5 |1550 | 18x37.5 |2050 18x42 |2200 22x42 | 2800
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EA - 9 SERIES
Typical Performance
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EA - 13 SERIES
Long Life, High Reliability

*Low ESR and impedance at high frequency

* Ideally suited for use of switching power supplies

* Wide operating temperature range of -55 +~+105°C
* Load life of 3000 hours at 105 °C

* Single ended
ltem Characteristics
Operating temperature range -55++105°C

Rated working voltage range Ur 10+ 63VDC
Nominal capacitance range Cn 33 +4700 pF /at20°C, 120 Hz/

Capacitance tolerance +20%

Leakage current max. 0.(; 1a fﬁar:lér rgirns/pA

Rated voltage (VDC) 10 16 > B 50
Dissipation factor max. Dissipation factor 0.19 0.14 0.1 009 008 008

Note: The Dissipation factor for capacitors with Cn = 4700 pF will not exceed 0.25 (at 20°C, 120 Hz)

Low temperature characteristics vDC 10 16 p-3} B 50 &
im nce rati 100Hz
(impedance ratio at 100 Hz) 2-585°C/Z 4 20°C N ) ) ) ) )
Load life Leakage current Less than specified value

(after application of the rated

. + O,
voltage for 3000 hours at 105°C) | | Capacitance change $20%
tg o Less than 200% specified value
Shelf life (at1 05°C) After 1000 hours no load test, leakage current, capacitance and 19(5 are the same as load life values.
e & ¢D 5 6.3 8 10 125 | 16 18 22
—_——— __;_J_='I | [2:] 0.5 0.65 0.8 08
=
- ':"""" | zome ! | F 2 2.5 3.5 5 7.5 10
il ee | o0 D+0.5 D+0.6 D+0.6
r L+1.5 L+2
* PERMISSIBLE RIPPLE CURRENT MULTIPLIERS
Frequency
uF 50Hz |[120Hz |300Hz 1kHz [10kHz Temp. °C 40 60 70 85 105
<ar 0.75 1 1.35 1.55 2.0 Coefficient | 2.4 24 | 1.78 1.65 1
68-680 0.80 1 1.25 1.34 1.5
>1000 0.85 1 1.10 1.13 1.15
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EA - 13 SERIES

*DIMENSIONS & MAXIMUM PERMISSIBLE RIPPLE CURRENT mA(rms) at 120 Hz, 105°C & R, & Z max

Capacitance Working Dimensions | R, max[()] | Z max[()] Max Ripple
[UF] voltage [V ] ¢DxL[mm] 120Hz 20°C | 100kHz 20°C |CurrentmA[rms]
150 10 10x16.5 1.600 0.500 210
220 10x16.5 1.100 0.400 280
330 10x20.5 0.610 0.300 370
470 10x25 0.350 0.190 460
680 10x35 0.210 0.150 580
1000 12.5x35 0.160 0.100 780
1500 12.5x35 0.100 0.080 995
2200 16x35 0.075 0.060 1280
3300 18x37.5 0.050 0.040 1560
4700 18x37.5 0.045 0.035 1890
100 16 10x16.5 1.600 0.500 210
150 10x16.5 1.000 0.400 285
220 10x20.5 0.700 0.300 380
330 10x25.0 0.510 0.200 480
470 12.5x25 0.280 0.150 570
680 12.5x35 0.200 0.110 790
1000 12.5x35 0.145 0.100 1000
1500 16x35 0.097 0.080 1250
2200 18x37.5 0.066 0.060 1600
3300 18x37.5 0.044 0.040 1750
4700 18x37.5 0.037 0.037 2100
68 25 10x16.5 1.600 0.500 185
100 10x16.5 1.300 0.350 240
150 10x20.5 0.900 0.230 330
220 10x25.0 0.500 0.160 430
330 10x35.0 0.350 0.120 565
470 12.5x25.0 0.205 0.100 740
680 12.5x35.0 0.180 0.080 930
1000 16x35 0.120 0.060 1260
1500 18x37.5 0.085 0.050 1530
2200 18x37.5 0.055 0.045 1750
3300 18x42 0.041 0.034 1800
47 35 10x16.5 2.290 0.500 160
68 10x16.5 1.390 0.400 210
100 10x20.5 0.900 0.230 280
150 10x25.0 0.650 0.160 380
220 10x35.0 0.420 0.110 495
330 12.5x25.0 0.290 0.080 660
470 12.5x35.0 0.180 0.060 870
680 16x35.5 0.165 0.050 1150
1000 18x37.5 0.110 0.040 1560
2200 18x37.5 0.09 0.035 1880
1500 18x37.5 0.065 0.035 1850
33 50 10x16.5 2.950 0.600 150
47 10x16.5 1.900 0.430 200
68 10x16.5 1.200 0.320 250
100 12.5x20.5 0.700 0.230 340
150 12.5x20.5 0.600 0.160 480
220 12.5x35 0.370 0.100 580
330 16x35 0.250 0.080 800
470 16x35 0.150 0.060 1100
680 16x35.5 0.120 0.050 1380
1000 18x37.5 0.090 0.040 1600
33 63 10x16.5 2.600 0.500 150
47 10x16.5 1.600 0.400 190
68 10x16.5 1.100 0.300 240
100 12.5x20.5 0.550 0.230 360
150 12.5x20.5 0.510 0.160 580
220 12.5x35.0 0.320 0.100 610
330 16x31.5 0.200 0.080 960
470 16x35.5 0.130 0.060 1300
680 18x37.5 0.107 0.050 1500
1000 18x37.5 0.085 0.040 1650

The value shown for R, and Z are the maximum permitted. The typical value of the different parameters shown are from 15 to 50% of the maximum ones.
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EA - 19 SERIES

For General Pu

*Standard series for General Purpose

rpose

* Load life of 2000 hours at 85 °C

* Single ended
ltem Characteristics
Operating temperature range -40 ++85°C
160 ~400VDC

Rated working voltage range Ur

Nominal capacitance range Cn

1+470pF /at20°C, 120 Hz/

Capacitance tolerance

+20%

0.02CnUr+5pA

Leakage current max. /after 5 min/
Rated voltage (VDC) 160 200 250 350 385 400 | 450
Dissipation factor max. e cinati
P Dissipation factor 0.15 0.15 0.15 0.17 0.20 | 0.20 |0.22
vDC 160 200 250 350 385 400 |450
Low temperature characteristics

! C Z-25°C/Z+20°C
(impedance ratio at 100 Hz) 6 6 6 8 8 8 8
Z-40°C/Z+20°C 8 8 8 10 12 12 | 12

Load life Leakage current Less than specified value
(after application of the rated . 200
voltage for 2000 hours at 85°C)| | Capacitance change 120%

tg 6 Less than 200% specified value

Shelf life (at 85°C)

After 1000 hours no load test, leakage current, capacitance and tg(5 are the same as load life values.

@D 5 63 | 8 [10 | 125 | 16 18 |22
T )
L e = ¢d 0.5 0.65 0.8
[ = — h
TR U F 2 25 | 3.5 5 7.5 10
i II 31 T £ an|
1l : éD’ D+0.5 D+0.6 D+0.6
L L+1.5 L+2
* PERMISSIBLE RIPPLE CURRENT MULTIPLIERS
F
LF | 50Hz |120Hz |300Hz | 1kHz (10kHz Temp.oC | 40 60 70 85
=47 0.75 1| 135 | 155 2.0 Coefficient | 29 15 13 1
68-470 | 0.80 1| 125 | 1.34 1.5
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EA - 19 SERIES

*DIMENSIONS & MAXIMUM PERMISSIBLE RIPPLE CURRENT mA(rms) at 120 Hz, 85°C &R, &Z, ,,

Capacitance Working Dimensions | R, max[()]| Z max[ )] Max Ripple
[UF] voltage [V ] ¢DxL[mm] 120Hz 20°C 10kHz 20°C |CurrentmA[rms]
1.0 160 5x11 238.00 37.30 17
2.2 5x11 105.00 31.60 25
3.3 6.3x11 72.00 23.00 37
4.7 6.3x11 49.50 16.50 45
6.8 8x11.5 35.50 11.50 62
10.0 8x11.5 23.00 9.15 78
22.0 10x16.5 8.50 6.18 135
33.0 10x20.5 7.00 3.60 195
47.0 12.5x20.5 4.95 2.75 235
68.0 12.5x24.5 3.31 2.12 310
100.0 16x25 2.21 1.10 410
220.0 18x37.5 0.85 0.43 750
330.0 18x42 0.80 0.40 700
470.0 22x42 0.80 0.40 700
1.0 200 5x11 230.00 36.50 17
2.2 6.3x11 103.50 30.60 27
3.3 6.3x11 71.50 22.20 39
4.7 8x11.5 49.00 16.00 52
6.8 8x11.5 35.00 11.00 72
10.0 8x14 22.50 8.80 85
22.0 10x20.5 8.10 7.80 138
33.0 12.5x20.5 6.80 3.15 195
47.0 12.5x24.5 4.55 2.50 255
68.0 16x25 3.00 2.00 375
100.0 16x31.5 2.00 1.00 410
220.0 18x37.5 0.81 0.40 800
330.0 22x42 0.80 0.40 700
1.0 250 5x11 228.50 35.60 19
2.2 6.3x11 101.50 29.90 30
3.3 6.3x11 71.00 21.80 42
4.7 8x11.5 48.50 15.20 51
6.8 8x14 34.50 10.30 70
10.0 10x16.5 22.00 7.90 83
22.0 10x20.5 7.85 5.00 160
33.0 12.5x20.5 6.55 2.95 210
47.0 16x25 4.25 2.10 255
68.0 16x25 2.85 1.85 340
100.0 16x31.5 1.95 0.90 450
220.0 22x42 1.90 0.85 440

The values shown for R_. and Z are the maximum permitted. The typical value of the different parameters shown are from 15 to 50% of the maximum ones.

19

ESR



EA - 19 SERIES

*DIMENSIONS & MAXIMUM PERMISSIBLE RIPPLE CURRENT mA(rms) at 120 Hz,85°C &R . & Z,

Capacitance Working Dimensions | R, max[ ()] | Z max[ (] Max Ripple
[UF] voltage [V ] ¢DxL[mm] 120Hz 20°C 10kHz 20°C |CurrentmA[rms]
1.0 350 5x11 226.00 33.90 19
2.2 6.3x11 100.00 29.00 33
3.3 8x11.5 70.60 21.00 39
4.7 8x14 48.20 14.80 47
6.8 10x16.5 34.30 10.00 70
10.0 10x20.5 21.60 7.00 98
22.0 12.5x24.5 7.55 4.50 160
33.0 16x25 6.25 2.75 188
47.0 16x31.5 4.00 1.95 250
68.0 16x31.5 2.65 1.75 340
100.0 18x37.5 1.95 0.85 470
1.0 400 6.3x11 223.00 33.00 19
2.2 8x11.5 98.00 28.50 33
3.3 8x14 70.00 20.50 39
4.7 10x16.5 48.00 14.20 52
6.8 10x16.5 34.00 9.80 70
10.0 12.5x20.5 21.20 6.80 98
22.0 12.5x24.5 7.25 4.25 165
33.0 16x25 6.00 2.55 210
47.0 16x31.5 2.85 1.85 280
68.0 18x37.5 2.50 1.65 370
100.0 18x42 2.40 1.60 350
1 450 6,3x11 223 33 19
2.2 8x11 98 28.5 33
3.3 10x16.5 70 20.5 39
4.7 10x16.5 48 14.2 54
6.8 10x20.5 34 9.8 70
10 125x20.5 21 6.8 98
22 16x25 7.25 4.25 165
33 16x31.5 6.0 2.55 210
47 16x35.5 2.85 1.85 280
68 18x37 25 1.65 370
100 22x40 2.4 1.6 350

The values shown for R

ESR

and Z are the maximum permitted. The typical value of the different parameters shown are from 15 to 50% of the maximum ones.
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EA - 19 SERIES
Typical Performance
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EA - 20 SERIES
Wide Temperature Range

*Wide operating temperature range of

-40 ++105°C

* High performance and exellent temperature characteristics

* Load life of 2000 hours at 105 °C

* Single ended
ltem Characteristics
Operating temperature range -40 -+105°C
160 +450VDC

Rated working voltage range Ur

Nominal capacitance range Cn

1 +470 pF /at20°C, 120 Hz/

Capacitance tolerance +20%
0.02CnUr+5pA
Leakage current max. /after 5 min/
Rated voltage (VDC) 160 200 250 350 385 400 | 450
Dissipation factor max. e
P Dissipation factor 0.15 0.15 0.15 0.17 020 | 0.20 |0.22
vDC 160 200 250 350 385 400 |450
Low temperature characteristics

h : Z-25°C/Z+20°C

(impedance ratio at 100 Hz) / 6 6 6 8 8 8 | 8

Less than specified value

+20%

Load life Leakage current

(after application of the rated Capacitance chan

voltage for 2000 hours at 105°C) [~2Pacfa °§° ange
tg

Less than 200% specified value

Shelf life (at 105°C)

After 1000 hours no load test, leakage current, capacitance and tg(3 are the same as load life values.

: ¢D 5 6.3 8 10 12.5 | 16 18 22
o m
ARULELE PP ket —_— — ¢d 0.5 0.65 0.8
= :
s ettt : F 2 25 | 35 5 7.5 10
[ | Al e E Ll
L | oD’ D+0.5 D+0.6 D+0.6
L L+1.5 L+2
* PERMISSIBLE RIPPLE CURRENT MULTIPLIERS
Frequency
UF 50Hz | 120Hz | 300Hz 1kHz | 10kHz Temp.°C 40 60 70 85 105
=47 075 1 135 155 20 Coefficient | 2.4 2.1 1.75 1.65 1
68 - 470 0.30 1 125 1.34 15
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EA - 20 SERIES

*DIMENSIONS & MAXIMUM PERMISSIBLE RIPPLE CURRENT mA(rms) at 120 Hz, 105°C &R . & Z,

Capacitance Working Dimensions | R, max[()] | Z max[ ()] Max Ripple
[UF] voltage [V ] ¢DxL[mm] 120Hz 20°C 10kHz 20°C | CurrentmA[rms]
1.0 160 5x11 238.00 37.30 15
2.2 5x11 105.00 31.60 20
3.3 6.3x11 72.00 23.00 31
4.7 6.3x11 49.50 16.50 38
6.8 8x11.5 35.50 11.50 62
10.0 8x11.5 23.00 9.15 70
22.0 10x16.5 8.50 6.18 115
33.0 10x20.5 7.00 3.60 160
47.0 12.5x20.5 4.95 2.75 190
68.0 12.5x24.5 3.31 2.12 250
100.0 16x25 2.21 1.10 335
220.0 18x37.5 0.85 0.43 590
330.0 18x42 0.80 0.42 740
470.0 22x42 0.80 0.40 700
1.0 200 5x11 230.00 36.50 15
2.2 6.3x11 103.50 30.60 23
3.3 6.3x11 71.50 22.20 32
4.7 8x11.5 49.00 16.00 42
6.8 8x11.5 35.00 11.00 62
10.0 8x14 22.50 8.80 71
22.0 10x20.5 8.10 7.80 123
33.0 12.5x20.5 6.80 3.15 165
47.0 12.5x24.5 4.55 2.50 205
68.0 16x25 3.00 2.00 270
100.0 16x31.5 2.00 1.00 365
220.0 18x37.5 0.81 0.40 625
330.0 22x42 0.80 0.40 800
1.0 250 5x11 228.50 35.60 15
2.2 6.3x11 101.50 29.90 25
3.3 6.3x11 71.00 21.80 36
4.7 8x11.5 48.50 15.20 47
6.8 8x14 34.50 10.3 63
10.0 10x16.5 22.00 7.90 71
22.0 10x20.5 7.85 5.00 123
33.0 12.5x20.5 6.55 2.95 165
47.0 16x25 4.25 2.10 201
68.0 16x25 2.85 1.85 295
100.0 16x31.5 1.95 0.90 380
220.0 22x42 0.80 0.90 380

The values shown for R_.. and Z are the maximum permitted. The typical value of the different parameters shown are from 15 to 50% of the maximum ones.

ESR
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EA - 20 SERIES

*DIMENSIONS & MAXIMUM PERMISSIBLE RIPPLE CURRENT mA(rms) at 120 Hz, 105°C &R & Z,,,

Capacitance Working Dimensions | R, max[(/]| Z max[()] Max Ripple
[UF] voltage [V ] ¢DxL[mm] 120Hz 20°C 10kHz 20°C | CurrentmA[rms]
1.0 350 5x11 226.00 33.90 15
2.2 6.3x11 100.00 29.00 25
3.3 8x11.5 70.60 21.00 36
4.7 8x14 48.20 14.80 63
6.8 10x16.5 48.00 14.00 73
10.0 10x20.5 21.60 7.00 85
22.0 12.5x24.5 7.55 4.50 123
33.0 16x25 6.25 2.75 165
47.0 16x31.5 4.00 1.95 210
68.0 18x37.5 2.65 1.75 300
100.0 18x37.5 1.95 0.85 390
1.0 385 6.3x11 223.00 33.00 16
2.2 8x11.5 98.00 28.50 26
3.3 8x14 70.00 20.50 36
4.7 10x16.5 48.00 14.20 48
6.8 10x16.5 34.00 9.80 66
10.0 12.5x20.5 21.20 6.80 74
22.0 12.5x24.5 7.25 4.25 123
33.0 16x25 6.00 2.55 165
47.0 16x31.5 3.85 1.85 215
68.0 18x37.5 2.50 1.65 310
100.0 18x42 1.90 0.80 400
1.0 400 6.3x11 223.00 33.00 17
2.2 8x11.5 98.00 28.50 26
3.3 8x14 70.00 20.50 37
4.7 10x16.5 48.00 14.20 68
6.8 10x16.5 34.00 9.80 75
10.0 12.5x20.5 21.20 6.80 85
22.0 12.5x24.5 7.25 4.25 123
33.0 16x25 6.00 2.55 165
47.0 16x35.5 3.85 1.85 215
68.0 18x37.5 2.50 1.65 315
100.0 18x42 1.85 0.80 400
1 450 6.3x11 223 33 17
2.2 8x11.5 98 28.5 27
3.3 10x16.5 70 20.5 37
4.7 10x16.5 48 14.2 50
6.8 10x20.5 34 9.8 70
10 12.5x20.5 21 6.8 76
22 16x25 7 4.25 124
33 16x31.5 6 2.55 165
47 16x35.5 3.85 1.85 215
68 18x37 2.5 1.65 320
100 22x40 1.85 0.80 400

The values shown for R__. and Z are the maximum permitted. The typical values of the different parameters shown are from 15 to 50% of the maximum

ESR
ones.
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EA - 20 SERIES
Typical Performance
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NP SERIES
Non Polarized

*Standard non-polarized series

* Designed for use in circuits with reversing polarity

* Load life of 1000 hours at 85°C

* Single ended
ltem Characteristics
Operating temperature range -40 - +85°C
6.3 +100VDC

Rated working voltage range Ur

Nominal capacitance range Cn

0.1+ 4700 uF /at20°C, 120 Hz/

+100%

Capacitance tolerance
<0.68uF _ 10%

+ 50%

1+22pF -10%

> 3.3 uF £20%

Leakage current max. .
9 0.03 CnUr + 3pA /after 5 min/
Rated voltage (VDC) | 6.3 10 16 25 35 50 63 100
Dissipation factor max.
ssip Dissipation factor |0.24 0.20 0.16 0.16 0.14 0.12 | 0.10 0.09

Note: The Dissipation factor for capacitors with Cn = 4700 pF will not exceed 0.25 (at 20°C, 120 Hz)

Low temperature characteristics
(impedance ratio at 100 Hz)

vDC 6.3 10 16 25 35 50 63 100
Z-25°C/Z+20°C 2
Z-40°C/Z+20°C 3

Less than specified value

+20%

Less than 200% specified value

Load life Leakage current
(after application of the rated Capaci h
voltage for 1000 hours at 85°C) apacitance change
tgd
Test method

Polarity revers each 250 hours

Shelf life (at 85°C)

After 1000 hours no load test, leakage current, capacitance and 19(5 are the same as load life values.

¢D 5 6.3 8 10 | 125 | 16 18
)
o f Sl h B 0.5 0.65 0.8
.":.-.: Ty - ARCUEEEE P DA (ha i } 1 $d
}L\_‘:_t-"l — 2 : -H"J_:r = | F 2 2.5 3.5 5 7.5
oz | TR R ! |
T L 'E M w5 e éD’ D+0.5 D+0.6 D+0.6
1 i:"_l L® |
el v L+1.5 L+2
* PERMISSIBLE RIPPLE CURRENT MULTIPLIERS
Frequency
uF 50Hz |[120Hz |300Hz | 1kHz [10kHz Temp. °C 0 & P P
=47 0.75 1 1.35 1.55 2.0 Coefficient 20 15 13 10
68-680 0.80 1 1.25 1.34 1.5
>1000 0.85 1 1.10 1.13 1.15
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NP SERIES

*DIMENSIONS & MAXIMUM PERMISSIBLE RIPPLE CURRENT A(rms) at 120 Hz, 85°C

uF vbe 6.3 10 16 25 35 50 63 100
0.1 5x11 | 001 5x11| 001 51| 001 5x11| 001 5x11| 001 5x11 | 001 5x11| 001 5x11 | 001
0.15 5x11 | 001 5x11| 001 5¢1| 001 5x11| 001 5x11| 001 5x11 | 001 5x11| 001 5x11 | 001
0.22 5x11 | 001 5x11| 001 51| 001 5x11| 001 5x11| 001 5x11 | 001 5x11| 001 5x11 | 001
0.33 5x11 | 001 5x11| 001 5x11| 001 5x11| 001 5x11| 001 5x11 | 001 5x11| 001 5x11 | 001
0.47 5x11 | 001 5x11| 001 5¢1| 001 5x11| 001 5x11| 001 5x11 | 001 5x11| 001 5x11 | 001
0.68 5x11 | 001 5x11| 001 5x11| 001 5x11| 001 5x11| 001 5x11 | 001 5x11| 001 5x11 | 001
1.0 5x11 | 001 531|001 5x11| 001 5x11 | 0012 5x11/0015 511 | 002 5x11| 002 | 63x11 | 002
1.5 5x11 | 001 5x11| 001 5x11| 0012 5x11 | 0015 5x11| 002 5x1 | 002 5x11] 002 | 63x11|002
2.2 5x11 |0011 5x11| 0015 5x11 | 0015 51| 002 5x11| 002 5x11 | 003 5x11| 003 | 63x11|003
3.3 5x11 0015 531|002 531 | 002 5x11 | 0025 5x11| 003 5¢11 | 003| 63x11|003| 63x11|004
4.7 5x11 | 002 5x11| 0025 5x11| 003 5¢1| 003 5xi1| 003 | 63x11| 004 | 63x11/004| 8x115|005
6.8 5x11 | 003 5x11| 0035 5x11| 004 5x11| 004 63x11| 004 63x11| 005 63x11{ 005 8x115|006
10 5x11 | 0.04 5x11| 004 5x11| 004 | 63x11| 005 63x11| 005| 63x11 | 006| 8x115| 007 | 10x165 008
15 5x11 | 005 5x11| 005| 63x11| 006 | 63x11| 007| 63x11| 007 | 8x115| 009 | 8x115(009| 10x165|0.11
22 5x11 | 006 5x11| 006| 63x11| 007 | 63x11| 008| 8x115| 009 | 8x115| 011 | 10x165| 013 | 10x165 | 0.14
33 5x11| 007 63x11| 008| 63x11| 009 8x115| 012 8x115| 013 | 10x165 | 016 | 10x165| 0.18 | 10x205 | 020
47 5x11| 009| 63xi1| 010 8x115| 012| 8x115| 015| 10x165| 0.17 [ 10x165 | 020 | 10x205| 023 | 125x205 | 027
68 63x11| 011 8x115| 015| 8x115| 016 10x165| 021| 10x165| 023 | 10x205 | 027 | 125x205| 031 | 125x245 | 035
100 8x115| 017 | 8x115| 018| 10x165| 022 | 10x165| 027| 10x205| 029 [125x20.5 | 038 | 125x205| 0.39 16x25 | 046
150 8x115| 020 | 10x165| 025| 10x165| 029 [ 10x205| 036]125x205| 043 [125x205 | 047 | 125x245| 052 | 16x355 | 0.66
220 10x165 | 023 | 10x165| 033| 10x205| 037 | 125x205 | 052| 125x205| 052 [125x245 | 062 1625| 069 | 18x37.5 | 088
330 10x165 | 033 | 10x205| 043 | 125x205 | 054 | 125x205 | 064 125x245| 069 | 16x315 | 092 | 16x355| 096
470 10x205 | 049 [125x205| 060 [ 125x205 | 066 | 125x245 | 081| 16x25| 090 [ 16x355 | 110 | 18x375| 1.30
680 125x20.5 | 070 | 125x205| 073 | 125x245 | 086 1625 | 100 16x355| 120 | 18x375 | 150
1000 125x245 | 092 | 125x245| 096 1625 | 120 [ 16x355| 160| 18x375| 180
1500 |[125x45| 100 16x25| 121| 16x355| 155 18x37.5| 200
2200 16x25 | 145 | 16x355| 165| 18x375| 210
3300 16x355 | 195 | 18x375| 225
4700 18x375 | 250
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BP SERIES

For Speaker Networks

* Non-polarized series for crossover networks in Hi-Fi sound systems

* Exellent frequency characteristics

* Close capacitance tolerance
* Load life of 2000 hours at 85°C
* BP series have voltage range of 35V, 50V, 63V

ltem Characteristics
Operating temperature range =40 ++85°C
35V,50V,63V

Rated working voltage range Ur

Nominal capacitance range Cn

1 +100 pF /at20°C, 120 Hz/

Capacitance tolerance

110 %,+ 20 % at 1kHz20°C

Leakage current max.

0.03 CnUror 5pA
/after 5 min/

Dissipation factor max.

0.12 1kHz20°C; 0.3 5kHz20°C

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

Less than specified value

Leakage current
Capacitance change +20%
tg (5 Less than 200% specified value
Test method Polarity revers each 250 hours

Shelf life (at 85°C)

After 1000 hours no load test, leakage current, capacitance and 19(5 are the same as load life values.

¢D 10 125 16 18
T ¢d 0.65 0.8
#: ——
— F 5 7.5
[T PR . . |l
- - LB L] oD D+0.6 D+0.6
L ANNRRNRINIRN |
r L+1.5 L+2
* DIMENSIONS & MAXIMUM PERMISSIBLE RIPPLE CURRENT mA (rms) at 1 kHz
uF
VDG 1.0 15 22 33 47 6.8 10 15 2 B ird 8 100
5 10x16.5 10x16.5 10x16.5 10x16.5 10x165 | 10x205 [12.5x20.5 [12.5x20.5 |12.5x20.5 |125x24.5 | 16x31.5 16x315 16x35.5
D 115 140 170 215 260 345 405 500 615 77 960 1150
10x16.5 10x16.5 10x16.5 10x16.5 10x165 | 10x205 [125x20.5 (125x20.5 (12.5x20.5 [12.5x24.5 | 16x31.5 16x31.5 18x37.5
100 130 150 190 230 280 340 430 510 635 795 960 1170
10x165 | 10x165 | 10x165 | 10x205 | 10x205 | 10x205 [125x205 |125x245 [125x245 | 16x25 | 16x315 | 16x355 | 18x37.5
100 130 155 190 230 285 350 440 580 780 810 1010 1350
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