EBC
Vishay Roederstein

Aluminum Capacitors
Axial Capacitor Style

FEATURES

_[ID_ o Polarized aluminum electrolytic capacitors
_'ID_ « High ripple current capability piriree
IID « Very long lifetime RoHS

e Charge/discharge proof COMPLIANT

e Temperature range 105 °C

e Industrial and automotive electronics, audio/video,
telecommunication systems, power supply units

Component outlines ¢ Coupling, smoothing, filtering, buffering and timing

QUICK REFERENCE DATA

DESCRIPTION UNIT LOW VOLTAGE HIGH VOLTAGE
Nominal case size 6.5x18 6.5x18
@DxL) mm t010 x 25 to 10 x 25
Rated capacitance range Cr uF 4.7 to 470 1.0to 22
Capacitance tolerance % -10/+ 50

Rated voltage range Vv 16 to 100 160 to 350
Category temperature range °C -40to + 105

Endurance test at upper category temp. h 2000

Useful life at 105 °C and I applied h 3000 3000
Useful life at 85 °C and Ir applied h 11 000 11 000
Useful life at 40 °C and Ir applied h 330 000 330 000
Shelf life (0 V, 105 °C) h 100

Failure rate 10%h <14 <14
Based on sectional specification IEC 60384-4, EN130300

CECC 30301-003, CECC 30301-801

Based on detailed specificaigns DIN 45910 Part 123, without quality assessment

Climatic category
IEC 60068 40/105/56
DIN 40040 GMF

SELECTION CHART FOR CRr, Ugr AND RELEVANT NOMINAL CASE SIZES (9 D x L in mm)

Cr Ugr (V)

(WF) 16 25 40 63 100 160 250 350

1.0 — - - - - - - 6.5x18

2.2 - - — - - 6.5x18 8x18 8x18

4.7 - - - - - - - 10x 18

47 6.5x 18 8x18 8x18 10x 18 10x 25 12x 30 - -

100 8x18 10x 18 10x 18 12x 25 12x 30 - - -

220 10x 18 10 x 25 12x 25 12 x 30 - - - -

470 10x 25 - - - - - - -
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EBC

Vishay Roederstein Aluminum Capacitors
Axial Capacitor Style

DIMENSIONS in millimeters AND AVAILABLE FORMS
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AXIAL: DIMENSIONS in millimeters, MASS, PACKAGING AND ORDERING CODE

PACKAGING, ENDING OF ORDERING CODE,
CASESIZE | LEAD | op v | Lmax | Amin B \PPROX. QUANTITIES
oDxL gd g TAPED ON REEL TAPED AMMO

code pieces code pieces

6.5x18 0.8 6.9 18.5 25 73.0£1.6 1.3 .AOW 1000 .Bow 1000
8x18 0.8 8.5 18.5 25 73.0+1.6 1.7 ..AOW 500 .Bow 500

10x 18 0.8 10.5 18.5 25 73.0+£1.6 25 .AOW 500 .Bow 500
10x25 0.8 10.5 25.5 30 73.0+£1.6 33 .AOW 500 .Bow 500

Axial style capacitors are insulated.

ELECTRICAL DATA ORDERING EXAMPLE

SYMBOL DESCRIPTION The following table gives the ordering number.
Cr rated capacitance at 100 Hz
Ur rated voltage The 16t place of ordering code refers to packaging for axial
tan s max. dissipation factor at 100 Hz lead capacitors:

equivalent series resistance at 100 Hz, (calculated MALAEBCOOFL210J EBC 1000 pF 63V 8x 18
Resr from tan Smax. and Cp)

max: R MALAEBCOOFL210JAOW A =taped on reel

4 max. impedance at 10 kHz MALAEBCOO0FL210JBOW B = taped ammo

rated alternating current (rms) at 100 Hz and

upper category temperature Please see table “Axial Styles” for available versions.

Ta ambient temperature
Tuc upper category temperature
RH relative humidity
P ambient pressure
Note

Unless otherwise specified, all electrical values apply at
T,=20°C, P=280to 106 kPa, RH = 45t0 75 %.
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EBC

Aluminum Capacitors Vishay Roederstein
Axial Capacitor Style

ELECTRICAL DATA AND ORDERING INFORMATION
c NOMINAL tan 5 R z In CATALOG
(L\j;; 1(()0:Hz C;SS fII_ZE 100 Hz 10;5:;2 1:‘:)22 “.1.%:2 NUMBER
uF) (mm) max. Q) ©) (A) MALA...
47 6.5x18 0.14 4.7 2.6 0.095 EBCO0DL247DA0OW
16 100 8x18 0.14 2.2 1.2 0.15 EBCOOFL310DAOW
220 10x 18 0.14 1.0 0.55 0.25 EBCO0GL322DA0OW
470 10x 25 0.14 0.47 0.26 0.45 EBC00GD347DA0OW
22 6.5x18 0.11 8.0 4.1 0.060 EBCO0DL222EAOW
47 8x18 0.11 3.7 1.9 0.11 EBCOOFL247EAOW
25 100 10x 18 0.11 1.8 0.90 0.18 EBCOOGL310EAOW
220 10 x 25 0.11 0.80 0.40 0.34 EBCO0GD322EAOW
10 6.5x18 0.10 16 7.5 0.046 EBC00DL210GAOW
22 8x18 0.10 7.2 3.4 0.080 EBCOOFL222GAOW
40 47 8x18 0.09 3.0 1.6 0.12 EBCOOFL247GAOW
100 10x 18 0.09 1.4 0.75 0.21 EBCO0GL310GAOW
4.7 6.5x18 0.07 24 12 0.038 EBCO0DL147JA0W
10 8x18 0.07 11 5.5 0.064 EBCOOFL210JAOW
63 22 8x18 0.07 5.1 25 0.10 EBCOOFL222JA0W
47 10x 18 0.07 24 1.2 0.17 EBC00GL247JA0W
4.7 6.5x18 0.06 20 9.6 0.048 EBCO0DL147LAOW
100 10 8x18 0.06 9.5 45 0.073 EBCOOFL210LAOW
22 10x 18 0.06 4.3 2.0 0.13 EBCO0GL222LAOW
47 10 x 25 0.06 2.0 1.0 0.22 EBC00GD247LA0W
2.2 6.5x18 0.10 72 55 0.022 EBCO0DL122MAOW
4.7 8x18 0.10 34 26 0.037 EBCOOFL147MAOW
160 10 10x 18 0.10 16 12 0.061 EBC0O0GL210MAOW
22 10 x 25 0.10 7.2 5.5 0.12 EBC00GD222MAOW
2.2 8x18 0.10 72 50 0.025 EBCOOFL122NAOW
250 4.7 10x 18 0.10 34 23 0.037 EBCOOGL147NAOW
10 10 x 25 0.10 16 1 0.066 EBC00GD210NAOW
1.0 6.5x18 0.10 159 100 0.015 EBCO00DL1100A0W
350 2.2 8x18 0.10 72 45 0.025 EBCOOFL1220A0W
4.7 10x 18 0.10 34 21 0.043 EBCO0GL1470A0W
ADDITIONAL ELECTRICAL DATA
PARAMETER CONDITIONS VALUE
Voltage
Ug <100V Us=1.15x Uy
Surge voltage
Ug>160V Us=1.10xUg
Reverse voltage - Uy <1V
Current
sy e | Wsomisicuexu s
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EBC

Vishay Roederstein

Aluminum Capacitors
Axial Capacitor Style

LOW TEMPERATURE BEHAVIOUR

Table for the calculation of the maximum 10 kHz impedance at low temperatures:

Z (10 kHz) [Q]= Tabularvalue

Cr[KF]
I, RATED VOLTAGE (V)
(°C) 16 25 40 63 100 160 250 350
-25 2250 1500 850 600 450 1000 940 860
- 40 5400 3600 2040 1440 1080 5000 4600 4200

The lower limit of the series resistance and impedance is determined by the ohmic part of the contact points and the foil resistance values.
Therefore it will not always be possible to achieve calculated values below 0.05 Q.

LIFETIME TABLE Uz <100V

INTERRELATION BETWEEN ALTERNATING CURRENT, AMBIENT TEMPERATURE AND LIFETIME

I/lg (FREQUENCY DEPENDENT)

LIFETIME MULTIPLIER L (depending on I/lg and T,)

FREQUENCY [Hz]

AMBIENT TEMPERATURE T, [°C]

50 | 100 | 250 | 500 | 1000 |>2500f 10K | 40 | 45 | 50. | 55 | 60 | 65 | 70 | 75 | 80 | 85 | 90 | 95 | 100 | 105
0 0 0 0 0 0 0 200 | 127 |- 81 58 | 35 | 23 | 16 | 11 | 74 | 51 | 3.6 | 2.6 |1.84|1.33
0.18 | 020 | 0.22 | 023 | 024 | 025 | 026 | 195 (1283 | 79 | B2 | 34 | 23 | 15 | 10 | 72 | 5.0 | 35 | 25 | 1.81 | 1.31
0.36 | 0.40 | 0.44 | 046 | 0.48 | 0.50 | 0.52 | 179 |115 | 74 | 48 | 32 | 21 14 | 99 | 69 | 48 | 34 | 24 |1.73|1.26
0.54 | 0.60 | 0.66 | 0.69 | 0.72 | 0.75 | 0.78 | 1568 | 102 | 66 | 44 | 29 | 20 | 13 | 91 | 63 | 45 | 32 | 23 |1.63|1.19
0.7210.80|0.88|092|09 | 1.00 | 1.04 |135| 87 | 57 | 38 | 26 | 17 | 12 | 83 | 68 | 41 | 29 | 21 |1.51|1.10
090|1.00|110|1.15|120| 125 | 1.30 |112| 73 | 49 | 33 | 22 | 15 | 10 | 73 | 61 | 36 | 26 | 1.9 | 1.37|1.00
1.08 | 120|132 | 138|144 | 150 | 156 [ 90 | 60 | 40 | 27 | 19 | 13 | 9.0 | 63 | 45 | 32 | 23 | 1.7 | 1.21
126 | 140|154 | 161|168 | 175 | 182 | 70 | 47 | 32 | 22 | 15 | 11 | 75 | 53 | 3.8 | 27 | 2.0 | 1.4 | 1.06
144 1160 [ 1.76 | 184 | 192 | 200 | 208 | 54 | 37 | 26 | 18 | 12 | 88 | 6.2 | 44 | 32 | 23 | 1.7 | 1.2
162|180 (198 | 207|216 | 225 | 234 | 40 | 28 | 20 | 14 | 99 |70 |50 | 36 |26 | 19| 14 | 1.0

1.80 | 2.00 | 2.20 | 2.30 | 2.40 | 250 | 2.60 | 30 | 21 15 (11 |77 |56 | 40|29 |22 |16 | 1.2

198 | 220|242 | 253|264 | 275 | 286 | 22 | 16 | 11 | 82 | 6.0 | 43 |32 | 23 | 1.7 | 1.3

216|240 | 264 | 276 | 288 | 3.00 | 312 | 16 | 11 | 84 | 6.1 | 45 | 33 |25 |18 | 14 | 1.0

2341260 |286 (299 |312| 325 | 338 | 11 | 83 | 6.1 | 46 |34 |25 |19 |14 | 11

252 1280|308 |322|336| 350 | 364 | 79 | 59 | 45 |34 |25 |19 |15 | 11

270 | 3.00 (330|345 |360 | 3.75 | 390 | 55|42 |32 25|19 | 14| 11 combination

2.88 | 3.20 | 3.52| 3.68 | 3.84 | 400 | 416 | 39 | 3.0 |23 (18| 14 | 1.1 not

3.06 | 3.40 | 3.74 | 3.91 | 408 | 425 | 442 | 27 |21 |16 [ 13| 1.0 permitted

3.24 |1 3.60 | 3.96 | 414 | 432 | 450 | 468 | 1.8 | 1.5 | 1.2

3.42 | 3.80 | 418 | 437 | 456 | 475 | 494 | 1.3 | 1.0

Ir 100 Hz alternating current [A] at upper category temperature Tyc taken from data sheet

| User current [A]
Ta Ambient temperature of capacitor [°C]
L Lifetime multiplier
Regard L as a function of ambient temperature (x-axis) and of current (y-axis); use the current-axis according to the frequency
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EBC

LIFETIME TABLE Uy > 100V

Aluminum Capacitors
Axial Capacitor Style

Vishay Roederstein

INTERRELATION BETWEEN ALTERNATING CURRENT, AMBIENT TEMPERATURE AND LIFETIME

I/l (FREQUENCY DEPENDENT) LIFETIME MULTIPLIER L (depending on l/lg and T,)
FREQUENCY [Hz] AMBIENT TEMPERATURE T, [°C]
50 | 100 | 250 | 500 | 1000 |>2500f 10K | 40 | 45 | 50 | 55 | 60 | 65 | 70 | 75 | 80 | 85 | 90 | 95 | 100 | 105
0 0 0 0 0 0 0 200 | 127 | 81 53 | 35 | 23 | 16 | 11 | 74 | 51 | 3.6 | 2.6 |1.84|1.33
0.17 1 020 | 023 | 025|026 | 027 | 028 | 194|123 | 79 | 52 | 34 | 23 | 156 | 10 | 72 | 5.0 | 35 | 2,5 | 1.81|1.31
0.34 | 040 | 046 | 050 | 0.52 | 0.54 | 056 | 178 | 114 | 74 | 48 | 32 | 21 14 |1 99 | 6.9 | 48 | 34 | 24 |1.73|1.26
0.51 | 0.60 [ 0.70 | 0.74 | 0.78 | 0.80 | 0.84 | 158 | 102 | 66 | 44 | 29 | 20 | 13 | 91 | 63 | 45 | 32 | 23 |1.63|1.19
0.68 | 0.80 [ 0.93 | 099 | 1.04 | 1.07 | 112 | 133 | 87 | 57 | 38 | 26 | 17 | 12 | 83| 58 | 41 | 29 | 21 |1.51[1.10
0.85|1.00| 116|124 | 130 | 134 | 140 |110| 73 | 49 | 33 | 22 | 15 | 11 | 73 [ 51 [ 36 | 26 | 1.9 |1.37[1.00
1.02 | 120 | 1.39 | 1.49 | 1.56 | 1.61 168 | 88 | 59 | 40 | 27 | 19 | 13 | 9.0/| 63 | 45 | 32 | 23 | 1.7 | 1.21
119 | 140 (162 | 174|182 | 188 | 196 | 69 | 47 | 32 | 22 | 15 | 11 | 76 | 54 | 3.8 | 2.7 [2.00| 1.4 | 1.06
1.36 | 160 | 1.86 | 1.98 | 2.08 | 214 | 224 | 53 | 37 | 26 | 18 | 12 | 88 (|62 | 45 | 32 | 23 | 1.7 | 1.2
153 | 1.80 | 2.09 | 223 | 2.34 | 2.41 252 | 40 | 28 | 20 | 14 |99 | 71 |61 |87 |27 |19 |14 | 1.0
170 | 2.00 | 2.32 | 248 | 260 | 268 | 2.80 | 30 | 21 15 | 11 | 78| 56 | 4.1 3 22 |16 | 1.2
1.87 | 220 | 255 | 273|286 | 295 | 3.08 | 22 | 16 | 11 | 83 | 6.0 | 44 [ 32 | 24 | 1.7 | 1.3
204|240 (278|298 | 312 | 322 | 336 | 16 | 12 | 85 [ 62 | 46 |34 | 25|19 |14 | 1.0
221)|260|302|322|338| 348 | 364 | 11 | 84 | 62 | 46 | 35|26 |19 |14 | 11
238|280 |325|347|364| 375 | 392 | 80| 60| 4534 |26 |19 |15 | 11
255 |3.00 | 348 |372|390| 402 | 420 | 56 | 43 |33 [ 25|19 |14 |11 combination
2721320 (371 | 397|416 | 429 | 448 | 39 (30 (23|18 | 14| 1.1 not
289 | 340|394 | 422|442 | 456 | 476 | 27 |21 |17 |13 ] 1.0 permitted
3.06 | 3.60 | 418 | 446 | 468 | 482 | 504 | 19 | 15| 1.2
3.23 | 3.80 | 441 | 471|494 | 509 | 532 | 1.3 | 1.0
Ir 100 Hz alternating current [A] at upper category temperature Tyc taken from data sheet
I User current [A]
T, Ambient temperature of capacitor [°C]
L Lifetime multiplier
Regard L as a function of ambient temperature (x-axis) and of current (y-axis); use the current-axis according to the frequency
TEST PROCEDURES AND REQUIREMENTS
TEST
PBOCEDURE REQUIREMENTS
NAME OF TEST REFERENCE (quick reference)
Endurance IEC 60384-4/ Ta = 105 °C; Ug applied -15% <AC/C<15%
EN 130300 2000 h tan 6 < 1.3 x spec. limit
subclause 4.13 Z <2 x spec. limit
1.(300 s) < spec. limit
Useful life CECC 30301 Ta =105 °C; Ug and I applied -45% < AC/C <45 %
subclause 1.8.1 16V<Ur<100V tan & < 3 x spec. limit
Cases 6.5 x 8 to 10 x 25:
3000 h Z < 3 x spec. limit
160V <Ur <400V IL(300s) < spec. limit
Cases 6.5x 810 10 x 25: No short or open circuit
3000 h
Total failure percentage: <1 %
Shelf life IEC 60384-4/ Ta =105 °C; no voltage applied -15% <AC/C<15%
(storage at EN130300 100 h tan 6 < 1.3 x spec. limit
high temperature) subclause 4.17 After test: Ug to be applied for 30 minutes Z < 2 x spec. limit
24 to 48 h before measurement 1.(300 s) < 2 x spec. limit
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Legal Disclaimer Notice
Vishay

Disclaimer

All product specifications and data are subject to change without notice.

Vishay Intertechnology, Inc., its affiliates, agents, and employees, and all persons acting on its or their behalf
(collectively, “Vishay”), disclaim any and all liability for any errors, inaccuracies or incompleteness contained herein
or in any other disclosure relating to any product.

Vishay disclaims any and all liability arising out of the use or application of any product described herein or of any
information provided herein to the maximum extent permitted by law. The product specifications do not expand or
otherwise modify Vishay’s terms and conditions of purchase, including but not limited to the warranty expressed
therein, which apply to these products.

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted by this
document or by any conduct of Vishay.

The products shown herein are not designed for use in medical, life-saving, or life-sustaining applications unless
otherwise expressly indicated. Customers using or selling Vishay products not expressly indicated for use in such
applications do so entirely at their own risk and agree to fully indemnify Vishay for any damages arising or resulting
from such use or sale. Please contact authorized Vishay personnel to obtain written terms and conditions regarding
products designed for such applications.

Product names and markings noted herein may be trademarks of their respective owners.
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