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Electrolytic Capacitors

Index of type numbers
(in numerical order)

Type number Page Type number Page
Aluminum electrolytic capacitors B 43306 190
B 43326 243
B 40010 24 B 43405 255
B 40065 70 B 43406 256
B 40071 64 B 43407 257
B 40072 69
B 41010 223 B 43455 136
' B 43457 136
B 41070 197 B 43465 146
B 41072 197 B 43467 146
B 41283 223 B 43481 146
B 41293 233
B 43507 183
B 41306 190 B 43534 154
B 41326 243 B 43550 90
B 41336 161 B 43564 126
41431 97
g 41455 136 B 43570 90
B 43584 126
B 41457 136 B 43588 205
B 41465 146 B 43590 107
B 41467 146 B 43592 120
o gg; 1‘;3 B 43593 214
B 44020 260
B 41507 183 B 44030 263
B 41534 154
B 41550 83 Tantalum electrolytic capacitors
B 41554 76 B 45010 276
B 41564 126 B 45071 290
B 41584 126 B 45176 315
B 41588 205 Bas177 320
B 41590 101 B 45181 336
B 41592 13 B 45184 341
oo | 3T e
B 43050 223 B 45196 299
B 43283 223
B 43293 233 B 45265 358
B 43303 175 B 95057 327
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Al Electrolytic Capacitors

Terminal Versions and Quality Grades

Quality grades | Standard Professional SIKOREL® and

types types high-performance
GP grade LL grade types

Terminal versions Page Page Page

Screw terminals B 41455 136 B 41564 126 B 41431 97
B 43455 B 43564 B 41554 76
B 41457 B 41584 B 41550 83
B 43457 B 43584 B 41570
B 41465 146 B 43550 90
B 43465 B 43570
B 41467
B 43467
B 41481
B 43481
B 41070 197 - -
B 41072

Solder pins B 41306 190 B 41507 183 -
B 43306 B 43507
B 41303 175 B 41503 167 -
B 43303 B 43503

—
Siemens Aktiengesellschaft 10



Quality grades | Standard Professional SIKOREL® and
types types high-performance
GP grade LL grade types
Terminal versions Page Page Page
3-pin - B 41336 161 -
B 41534 154
B 43534
‘ |
Soldering star B 41293 233 B 41593 214 B 41592 113
B 43293 B 43593 B 43592 120
m
Axial B 41283 223 B 41588 205 B 41590 101
B 41010 B 43588 B 43590 107
B 43283
B 43050
Single-ended B 41326 243 - -
B 43326

Siemens Aktiengesellschaft
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Al Electrolytic Capacitors
Selector Guide

Type Rated Rated Dimensions
capacitance voltage dmax X /max
Cr VR
uF Vdc mm
SIKOREL® and high-performance capacitors
B 41554 | 1000 16 to 100 35,7 x 56,7
to to
150000 76,9x 1456
SIKOREL 125
B 41550 | 1000 16 to 100 35,7 x 56,7
B 41570 | to to
150000 76,9 x 145,6
SIKOREL 105
B 43550 | 150 160 to 400 35,7 x 56,7
B 43570 | to to
15000 76,9 x221,8
High-performance
B 41431 | 2800 5to 55 35,7 x 56,7
to to
46000 35,7 x107,5
SIKOREL SMPS
B41590 | 4,7 10 to 100 7,0x19
to to
4700 255x 415
SIKOREL 125
Siemens Aktiengesellschaft 12




Temperature Service Standards and Features and applications Page
range (°C) life specifications
40°C, Vg,
IEC climatic lacr
category h
—551t0 +125 > 500000 DIN IEC 384 Very wide temperature range, 76
Part 4 very long service life,
55/125/56 DIN 45910 high ripple current capability,
Part 12 outstanding reliability.
DIN 41249
For highly professional power
supplies.
—55to0 +105 > 500000 DIN IEC 384 Very long service life, 83
Part 4 high ripple current capability,
55/105/56 DIN 45910 wide temperature range,
Part 12 high reliability.
Dimensions
in acc. with . .
DIN 41249 For highly professional power
supplies.
—40to +105 > 180000 DIN IEC 384 High reliability, 90
for Vr <350Vdc| or Part 4 wide temperature range,
—40to +85 > 360000 DIN 45910 high contact reliability.
for Vr > 350Vdc Part 12
40/105/56 or alr:fgsﬁrhs For highly professional switch-
40/085/56 DIN 4.i 248 mode power supplies.
—551t0 +105 > 180000 DIN IEC 384 Very high ripple current capabi- | 97
Part 4 lity, low ESR, even at high
55/105/56 DIN 45910 frequencies, long service life,
Part 12 wide temperature range,
high reliability.
Particularly suitable for switch-
mode power supplies.
—55t0 +125 > 500000 DIN IEC 384 Very wide temperature range 101
(+145) Part 4 (dia. <18 mm: at 0.6 VR up to
DIN 45910 145°C),
55/125/56 Part 12 very long service life,
DIN 41257 outstanding reliability.
For highly professional
applications.
Siemens Aktiengesellschaft 13




Al Electrolytic Capacitors
Selector Guide

Type Rated Rated Dimensions
capaci- voltage dmax X Imax
tance VR
Cr
uF Vdc mm

SIKOREL® and high-performance capacitors

B 43590 | 1 160 to 350 9,0x 19
to to

- m&'w 220 255x 41,5

High-performance
B 41592 | 47 10 to 100 13,5x 33
to to
4700 26,5x 42
SIKOREL 125
B 43592 | 1 160 to 350 13,5x 33
to to
220 26,5 x 42
High-performance
Can-type capacitors, LL and GP grade
B 41564 | 220 16 to 400 35,7 x 56,7
B 43564 | to to
B 41584 | 220000 76,9x221,8
B 43584
LL grade
B 41455 | 220 16 to 400 35,7 x 56,7
B 43455 | to to
B 41457 | 150000 76,9 x221,8
B 43457
GP grade

Siemens Aktiengesellschaft 14




Temperature Service Standards and Features and applications Page
range (°C) life specifications
40°C, VR,
IEC climatic ITacr
category h
—40to +105 > 260000 |DIN IEC 384 Wide temperature range, 107
or Part 4 long service life,
40/105/56 >360000 | DIN 45910 excellent electrical data.
Part 12
Dimensions in acc. | For high rel equipment;
with DIN 41257 automotive electronics.
—55t0 +125 > 500000 |DIN IEC 384 Very wide temperature range 113
(+145) Part 4 (dia. <18 mm: at 0.6 VR up to
DIN 45910 145°C)
55/125/56 Part 12 high vibration resistance,
Dimensions pinning ensures correct insertion,
in acc. with very long service life,
DIN 41' 067 outstanding reliability.
For professional applications
and automotive electronics.
—40to +105 > 360000 |DIN IEC 384 Wide temperature range, 120
Part 4 long service life,
40/105/56 DIN 45910 excellent electrical data,
Part 12 pinning ensures correct insertion,
Dimensions high vibration resistance.
in acc. with For professional applications
DIN 41267 and automotive electronics.
—40to +85 B 41564, DIN IEC 384 Professional DIN types with 126
B 41584: Part 4 long service life, high reliability
40/085/56 > 180000 | pIN 45910 and ripple current capability.
B 43564, Part 12
B43584: | DIN 41248 o .
> 130000 For application in industrial
electronics and professional
power supplies.
—40to +85 B 41455, DIN IEC 384 DIN standard types. 136
B 41457: Part 4
40/085/56 > 110000 |DIN 45910
B 43455, Part 12
B 43457: | DIN 41250
> 70000
General-purpose application.
Siemens Aktiengesellschaft 15




Al Electrolytic Capacitors
Selector Guide

Type Rated Rated Dimensions
capacitance voltage dmax X Imax
Cr Vr
uF Vdc mm
Can-type capacitors, LL and GP grade
B 41465/B 43465 | 170 10 to 450 35,7 x 56,7
B 41467/B 43467 | to to
B 41481/B 43481 | 850000 76,9x 2218
GP grade
B 41534 | 47 6,3 to 385 18,8 x 30,5
B 43534 | to to
15000 25,8 x40,5
LL grade
B 41336 | 100 6,3 to 100 18,8 x 30,0
to to
15000 25,8 x40,5
LL grade
B 41503 | 47 10 to 400 22x25
B 43503 | to to
33000 30 x 50
LL grade
B 41303 | 68 10 to 385 22x 25
B 43303 | to to
47000 30 x 50
GP grade
Siemens Aktiengesellschaft 16




Temperature Service Standards and Features and applications Page
range (°C) life specifications
40°C, Vg,
IEC climatic ITacp
category h
—40to +85 > 90000 DIN IEC 384 Series featuring long service life | 146
Part 4 and high ripple current capabil-
40/085/56 Construction ity, high volumetric efficiency;
in acc. with screw terminals with UNF or
DIN 41248 metric thread.
For professional power supplies
and application in power electro-
nics, e.g. power converters.
—40to +85 > 180000 DIN IEC 384 Low ESR, 154
Part 4 high ripple current capability,
40/085/56 DIN 45910 long service life,
Part 12 high reliability.
For compact professional
switch-mode power supplies.
—40to +85 > 180000 DIN IEC 384 Low self-inductance, 161
Part 4 low ESR, high ripple current
40/085/56 DIN 45910 capability, long service life, high
Part 12 reliability.
Particularly suitable for switch-
mode power supplies with high
clock frequencies.
—40to +105 > 220000 DIN IEC 384 LL version with outstanding 167
Part 4 reliability, high ripple current
40/105/56 DIN 45910 capability at small dimensions,
Part 12 low ESR.
For professional switch-mode
power supplies in industrial
electronics and data processing
systems.
—40to +85 > 40000 DIN IEC 384 Very small size, 175
Part 4 low ESR,
40/085/56 DIN 45910 high ripple current capability.
Part 12 For switch-mode power
supplies in entertainment
electronics.
Siemens Aktiengesellschaft 17




Al Electrolytic Capacitors
Selector Guide

Type Rated Rated Dimensions
capaci- voltage dmax X /max
tance Cr VR
uF Vdc mm

Can-type capacitors, LL and GP grade

B 41507 | 100 10 to 385 25,8x 34
B 43507 | to to
100000 40,8 x 104
LL grade
B 41306 | 100 16 to 385 258x 34
B 43306 | to to
47000 40,8 x 104
GP grade
B 41070 | 470 16 to 100 25x 45
B 41072 | to to
47000 40 x 105
= GP grade
Small capacitors, axial, upright, single-ended
B41588 |1 10 to 350 7,0x19
B 43588 | to to
4700 25,5x41,5
LL grade
B 41593 | 10 10 to 350 13,6 x 33
B 43593 | to to
4700 26,5 x 42
LL grade
Siemens Aktiengesellschaft 18




Temperature Service life Standards Features and applications Page
range (°C) 40°C, VR, Iacr and specifi-
IEC climatic cations
category h
—40to +85 > 110000 or DIN |IEC 384 | Can be flow-soldered directly on| 183
> 230000 Part 4 PCB, for high rel requirements,
40/085/56 DIN 45910 | high ripple current capability,
Part 12 high volumetric efficiency.
Dimensions | For professional switch-mode
in acc. with | power supplies in industrial and
DIN 41268 | consumer electronics.
—40to +85 > 70000 or DIN |[EC 384 | Standard version with high 190
> 90000 Part 4 ripple current capability,
40/085/56 DIN 45910 | solder pins can be flow-soldered
Part 12 directly on PCB.
DIN 41238 | For switch-mode power
supplies in entertainment
electronics.
—40to +85 > 45000 DIN IEC 384 | Not for new design! 197
Part 1 Can with solder tags,
40/085/56 DIN 45910 | for general-purpose application,
Part 12 conventional connection by wire
DIN 41238 |©F litz wire.
—40to +85 B 41588 DIN IEC 384 | DIN type for high rel 205
(+105) | dr < 8,5: > 135000 Part 4 requirements,
dr =10: > 220000 DIN 45910 |long service life,
40/085/56 B 43588 Part 12 low ESR.
dr <8,5: > 135000 DIN 41257 | For application in all kinds
dr = 10: > 180000 of electronic equipment and
systems.
—40to +85 B 41593: > 220000 DIN IEC 384 | Welded-on soldering star en- 214
(+105) | B 43593: > 180000 Part 4 sures stable, vibration-resistant
DIN 45910 | mounting, DIN type for high rel
40/085/56 Part 12 requirements, long service life,
DIN 41267 |'OW ESR.
For application in automotive
and industrial electronics.
Siemens Aktiengeselischaft 19




Al Electrolytic Capacitors
Selector Guide

Type Rated Rated Dimensions
capaci- voltage dmax X /max
tance Vr
Cr
uF Vdc mm

Small capacitors, axial, upright, single-ended

B41283 |1 6,3 to 350 7,0x19
B 41010 | to to
B 43283 | 10000 255x415
B 43050
GP grade
B 41293 | 10 10 to 385 13,56 x 33
B 43293 | to to
4700 26,5x47
GP grade
B 41326 | 047 6,3 to 250 55x12
B 43326 | to to
4700 18,5 x 32,5
GP grade
Capacitors for photoflash applications
B 43405 | approx. 120 310to 510 | 22,5x 30,5
to to
approx. 4000 40,5x% 80,5
B 43406 | approx. 500 330to 500 | 35,5x60,5
to to
approx. 3000 40,5 x 80,5
B 43407 | approx. 1500 | 350V 51,6 x107,5
B 43405 B 43407
B 43406

Siemens Aktiengesellschaft
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Temperature Service life Standards Features and applications Page

range (°C) 40°C, VR, and specifi-
lacr cations

IEC climatic

category h

—40to +85 B 41283: DIN IEC 384 | Standard version with small 223

(+105) > 70000 Part 4 dimensions, operation up to
B 41010: DIN 45910 +105°C,

40/085/56 > 90000 Part 12 high ripple current capability and
B 43283: DIN 41316 favorable electrical values.
> 70000
B 43050: General-purpose use, e.g. in
> 70000 entertainment electronics and for

semiprofessional applications.

—40to +85 B 41293: DIN IEC 384 | Stable, vibration-resistant con- 233

(+105) > 90000 Part 4 struction, operation up to 105°C.
B 43293: DIN 45910
40/085/56 > 70000 Part 12
DIN 41253 For application in automotive,
entertainment and industrial
electronics as well as in switch-
mode power supplies.
—40to +85 dr=5mm: DIN IEC 384 | Single-ended version for high- 243
(+105) > 45000 Part 4 density PCBs, operation up to
dr=6,3mm: DIN 45910 105°C.

40/085/56 >70000 Part 12

Particularly suitable for automatic
(Eggf‘}[; 259 PCB assembly and mass produc-
tion, available on tape.

—25to +70 = 5000 - Photoflash electrolytic capacitor | 255
flash for amateur equipment, solid sol-
discharges der tags for reliable connection

by wire or litz wire.

—25to +70 > 30000 - Photoflash electrolytic capacitor | 256
flash for portable professional equip-
discharges ment.

—2510 470 > 100000 - Photoflash electrolytic capacitor | 257
flash for studio equipment.
discharges

Siemens Aktiengesellschaft 21
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Al Electrolytic Capacitors B40010
General Technical Information

Symbols and terms

Symbols Description

C Capacitance

Cr Rated capacitance

Cs Series capacitance

Cs, T Series capacitance at temperature T
Cr Capacitance at temperature 7

Cs Capacitance at frequency f

v Voltage

Vr Rated voltage, dc voltage

Ve Peak voltage

Ve Category voltage

Vop Operating voltage

1 Current

Iac Alternating current, ripple current
Tact Ripple current at frequency f
IacRr Rated ripple current

Iacr, uc Rated ripple current at upper category temperature
I Leakage current

Iiko Output leakage current

Tkop Operational leakage current

R Resistance

ESR Equivalent series resistance
ESR+ Equivalent series resistance at frequency f
ESRT Equivalent series resistance at temperature T
Rins Insulation resistance

Rsymm Balancing resistance

V4 Impedance

ZT Impedance at temperature T

T Temperature

TA Ambient temperature

Tuc Upper category temperature

Tic Lower category temperature

t Time

At Period of time

te Service life

A Failure rate (1fit= 1-107%/h)

d Diameter of the capacitor

/ Case length of the capacitor

ESL Self-inductance of the capacitor
tand Dissipation factor

Er Relative dielectric constant

f Frequency

o) Angular frequency; 2 - 7t - f

Siemens Aktiengesellschaft 24



B40010

| Basic construction

Metals the oxides of which are capable of blocking the current flow in one direction and of
passing it in the other are called valve metals. The metals aluminum and tantalum have gained
practical importance. Operation of electrolytic capacitors is based on the the effect of their ox-
ides.

The electrolytic capacitor assumes an exceptional position among the numerous kinds of capa-
citors since its operating characteristic is partly based on electrochemical processes. In order
to understand its properties, it is advisable to take a closer look at its construction. In the fol-
lowing the aluminum electrolytic capacitor will be discussed.

Generally, each capacitor consists of two electrically conducting layers with the dielectric in be-
tween. The aluminum electrolytic capacitor is also composed of these three components. Con-
trary to other capacitors, where the electrodes are formed of metal layers, the cathode of alumi-
num electrolytic capacitors is formed by a conducting liquid, the operational electrolyte. The
anode is an aluminum body (in wound capacitors an aluminum foil). On its surface an aluminum
oxide layer (the dielectric) is generated by electrochemical processes. The aluminum that has
not been exploited for oxidation (starting metal) forms the necessary positive layer.

Cathode foil
acts as contact medium
Dielectric Dielectric Anode ' to the liquid electrolyte
. / I
Valve metal 4 Cathode foil
(anode)
| L 1
4—Al
Alzo3 Al Al

Al 03 Liquid electrolyte and paper
Electrolyte and paper (The electrolyte acts as cathode;
the capacitor winding is
impregnated with the electrolyte)

Figure 1
Basic construction of an electrolytic capacitor

The advantages that have led to the widespread application of electrolytic capacitors are their
high volumetric efficiency (capacitance per unit volume), which permits the production of ca-
pacitors up to 1 Farad, and the excellent price/performance ratio.

As is the case with other capacitors, the capacitance is directly proportional to the effective
surface and the relative dielectric constant ¢ of the dielectric and inversely proportional to the
distance between the two layers which, in the case of electrolytic capacitors, is determined by
the thickness of the oxide layer. At approximately 10, the & value of the aluminum oxide is rela-
tively high (paper dielectrics have a value of approx. 5). In addition, aluminum oxide affords the

Siemens Aktiengesellschaft 25




Al Electrolytic Capacitors B40010
General Technical Information

particular advantage that it can be designed a great deal thinner than other dielectrics owing to
its unusually high permissible operating field strength of approx. 800 MV/m. Its thickness can
be matched precisely to the operating conditions of the capacitor.

The aluminum oxide film is generated by anodic oxidation (anodization). The thickness of the
film grows practically proportionally to the applied forming voltage. For safety reasons, the final
forming voltage is chosen higher than the rated or peak voltage values.

The film thickness is approx. 1.2 nm/V, i.e. even with high-voltage capacitors, a layer distance
of only 0.7 um can be expected. This is one of the reasons for the high capacitance per unit vo-
lume. (The minimum thickness of a paper dielectric for example is 6 to 8 um.)

In addition, the electrode surface is considerably enlarged by an electrochemical etching pro-
cess (see figure 2). Since one of the layers of electrolytic capacitors is liquid (operational elec-
trolyte), its surface ideally fits to the anode. During anodization of etched foils, the fine etching
pits partially incrust. This phenomenon intensifies with increasing forming voltage and layer
thickness. With different etching processes the magnitude of the pores can be matched to the
required voltage.

Figure 2
Etched aluminum foil in a scanning electron
micrograph. Enlargement: 2500 times.

PP PR PR P

As the oxide layer constitutes a voltage-dependent resistance, the current rises more than pro-
portionally to the applied voltage, as can be seen from figure 3.
I
T 1
|
1
. |
HE : Figure 3
ll/n |'/S n Current dependence on voltage of al electrolytic
— ey capacitors.
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B40010

When the forming voltage has been reached, a further forming process starts generating large
amounts of gas and heat. The same effect, yet on a smaller scale can already be observed in
the strongly curved part of the characteristic. In order to avoid damage to the capacitor, the
rated voltage should be applied where the characteristic has its less curved part. The difference
between the forming voltage and the operating voltage, the so-called over-anodization, thus
substantially determines the operational reliability of the capacitors. High over-anodization of-
fers the possibility of building capacitors with high operational reliability (long-life grade “LL” in
acc. with IEC 384-1 or previous designation “type I’ in acc. with DIN 41240).

As already mentioned, al electrolytic capacitors with liquid electrolyte are today almost exclu-
sively produced with wound construction. The winding contains, in addition to the already de-
scribed anode, a second aluminum foil, at least equal in size, but not anodized. It serves as a
large area current supply for the electrolyte and is normally called “cathode’ in spite of the fact
that with respect to its function the proper cathode is represented by the electrolyte.

Both foils are separated from each other by paper layers. The paper has to meet different re-
quirements. It serves as carrying agent for the electrolyte — the electrolyte is stored in the pores
of the absorbent paper — and as space-keeping agent in order to avoid short circuits and to
achieve the necessary voltage strength between anode and “‘cathode’.

Il Terms, technical data, explanations

All data given in the following including numerical values, is of general importance. To certain
types often better values apply which are given in the individual data sheets.

1 Plain and etched

Due to their small dimensions, aluminum electrolytic capacitors with etched, and thus surface
enlarged foils are today nearly exclusively demanded. Electrolytic capacitors with non-etched
foils (plain) partly feature better electrical ratings but are on the other hand considerably larger.
They are only used for particular applications.

2 Polar and non-polar

The electrolytic capacitor designed as described above, consisting of an anodized aluminum
foil on which the dielectric film is applied, a second aluminum foil and the electrolyte being be-
tween both foils, can only function correctly when the positive pole is connected to the anod-
ized aluminum foil (anode) and the negative pole to the other (cathode). A reversed polarization
would cause an electrolytic process and a dielectric film would be generated on the cathode foil
as well as on the anode. Thus, heavy internal heating and gas formation would arise which could
possibly destroy the capacitor. The total capacitance would also be reduced by the increasing
thickness of the oxide film which reduces the capacitance of the cathode in series with the cap-
acitance of the anode. Due to its basic design the electrolytic capacitor is therefore only suit-
able for dc voltage applications. This direct voltage may also be a ripple voltage, i.e., a direct
voltage with a superimposed alternating voltage with the positive pole connected to the anode.
This is understood as the polar version, which is suitable for most applications. The require-
ment of correct polarizing for the polar capacitor types is valid with the only exception that in-
correct polarization is permitted up to 2 V for short periods, since the damaging anodization of
the cathode as described above only begins to rise at voltages of this magnitude. (The cathode
foil is covered by an air-oxide layer which corresponds to an anodically generated layer with a
blocking voltage of about 2 V.)
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Non-polar (bipolar) electrolytic capacitors are also available. In addition to the anode foil they
have a second foil which is anodized during the production process and its capacitance value is
of the same range as that of the anode. This construction allows for operation at direct voltage
ratings and either polarization, as well as at pure alternating voltage ratings. Since the latter
causes inherent heating, the alternating voltage must be kept considerably below the direct
voltage rating. Due to series-connection of the two capacitor elements the total capacitance
amounts only to half the individual capacitance values. A non-polar electrolytic capacitor, com-
pared with a polar one, needs therefore up to twice the volume for the same total capacitance
at the same construction. Moreover, twice the leakage current has to be expected.

3 “LL Grade” and “GP Grade” electrolytic capacitors

Al electrolytic capacitors are generally divided into two basic reliability categories: capacitors
for high-reliability applications and capacitors for general-purpose applications. This differentia-
tion has also been adopted in the relevant standards (IEC and CECC internationally and DIN in
the Federal Republic of Germany).

In IEC publications al electrolytic capacitors for high rel requirements are identified as ‘‘Long
Life Grade” capacitors; the previous DIN designation was “Type I". The abbreviation “LL" is
stamped on the capacitors. In addition to the over-anodization described in section |, other
measures are taken to enhance their reliability. The materials used for the construction of LL
grade capacitors are carefully selected and have to satisfy particularly high requirements as to
their purity. These efforts influence the case size as well as the price.

Capacitors identified as “General-Purpose Grade” or ““GP”’ capacitors in IEC publications (pre-
vious DIN designation “Type II”) are intended for less strict reliability requirements. Their most
important feature is small size. During the last years a steady size reduction has been obtained,
mainly resulting from an increased etching effect. However, this cannot be permanently contin-
ued as a reduction of the foil area brings about increased losses. Up to now this drawback
could be compensated to a large extent by using highly conductive electrolytes.
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4 Specifications

The international specifications for aluminum electrolytic capacitors are given in IEC publication
384-4, which is also available in German as DIN-IEC 384, part 4 (at present only draft). In the
future, German specs will be adapted to these IEC specs or will brought into line with the DIN
standard 45910, part 12, which has the same technical contents as CECC 30300.

In addition to the sectional DIN specs there are type specs that apply only to a specific type
(e.g. axial-lead electrolytic capacitors). The values contained in the type specifications are fre-
quently better than those of the sectional standards. The type specs also include the maximum
permissible dimensions in correlation with capacitance and rated voltage.

In recent specifications capacitance ratings in accordance with the E3 or E6 series are given.
The rated voltage values are standardized according to the R5 series, in exceptional cases the
voltage has been standardized with regard to requirements.

The number of the type specification, if there is any, is given on the individual data sheets. The
capacitors are marked with this number as well, if allowed for by the case size. If there is no
type specification available (as yet), the capacitors are marked with the number of the funda-
mental spec. The capacitance/voltage range given on the individual data sheets is not always
equal to that of the type specs. It is more or less wide, as required.

Some of the specifications given by DIN have been included in the individual data sheets for
completion.

A DIN specification for non-polar electrolytic capacitors is not available, since there is only little
demand for these types. Photoflash electrolytic capacitors are produced in large quantities,

however, they are at present not subject to standardization due to the multitude of types re-
quested.

Listed below are the most important DIN type specs and the corresponding Siemens types:

Type Related type Corresponding Siemens type
specification specification for complying with the in addition to the
quality assessment specification specification
DIN 45910

DIN 41257 Part 123 B 41588 B 43588 B 41590 B 43590
DIN 41259 Part 124 - B 41326 B 43326
DIN 41316 Part 126 B 41010 B 43050 -

B 41283 B 43283
DIN 41248 Part 128 B 41564 B 43564 B 43550

B 41584 B 43584 B 43570
DIN 41238 Part 129 B 41070 -

B 41072

B 41306 B 43306
DIN 41253 Part 1210 B 41293 B 43293 -
DIN 41250 - B 41455 B 43455 -

B 41457 B 43457
DIN 41267 Part 1211 B 41593 B 43593 B 41592 B 43592
DIN 41249 Part 1212 B 41554 B 41550

B 41570

DIN 41268 Part 1213 - B 41507 B 43507
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5 Electrical ratings

5.1 Rated voltage /5

The rated voltage VR is the operating voltage which is indicated upon the capacitor. It is a dc
voltage. The ratings are based on an R5 series; voltages of 350 V, 385 V and 450 V have addi-
tionally been included.

Low-voltage (LV) ratings High-voltage
(HV) ratings
VR in Volts 6.3 | 10 | 16 1 25 | 40 | 63 | 100 | 160 | 250 | 350 | 385 | 400 | 450

Not each of the type specs and not all Siemens data sheets comprise all voltage ratings; the
actual demand is covered.

5.2 Operating voltage V;p

Siemens al electrolytic capacitors can be operated up to the upper category temperature at full
rated voltage (incl. superimposed ac voltages). Exceptions are stated in the individual data
sheets. The rated voltage may also be exceeded for short periods of time (see 5.3, peak voltage
Vp).

Operation at reduced voltage (voltage derating) slows down the processes which decrease the
capacitor’s life time. Particularly at high temperatures, however, the service life is also influ-
enced by other factors that do not depend on the operating voltage, such as diffusion pro-
cesses and material fatigue. For this reason, the advantages to be expected for service life due
to voltage derating come only partly to bearing in practice (see page 61, failure rate).

5.3 Peak voltage |,

The peak voltage V} is the maximum voltage (peak value) which may be applied to the capacitor
for short periods only, e.g. up to 5 times for 1 minute during 1 hour, but is not allowed to be ex-
ceeded during this period. The peak voltage must not be employed for operational periodic
charging and discharging purposes. In accordance with IEC 384-4 the following applies:

for Vp <315V: Vp = 1.15- VR

for VR >315V: Vp =11 - VR

Some of the Siemens al electrolytic capacitors can be loaded with considerably higher peak
voltage. In this case, details are given in the individual data sheets.

The reduced operating voltage Vop instead of VR has to be applied to capacitors for which a
derating at ambient temperatures > 85°C is required (refer to individual data sheets).
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5.4 Superimposed alternating voltage

This is the rms value of the alternating voltage which may be applied to the capacitor in addition
to the direct voltage. The peak value of the resulting ripple voltage should not exceed the rated
voltage. Voltages of reversed polarity with a peak value greater than 2 V are not permitted.

5.5 Ripple current

The term ripple current means the rms value of the alternating current with which a capacitor is
loaded. The maximum permissible value depends on the ambient temperature, the capacitor
surface (cooling area), the dissipation factor tand (or the equivalent series resistance ESR)
and, to a certain extent, on the ac frequency.

Since the expected service life of an al electrolytic capacitor depends to a large extent on the
thermal stress, the dissipation heat generated by ripple current loading is important when con-
sidering the service life. Diagrams showing the service life as a function of the ambient temper-
ature Ta are given in the individual data sheets. (Refer to 5.5.4 for an explanation of how to use
these diagrams.)

This implies that under certain circumstances a capacitor with a higher voltage rating or higher
capacitance rating than the application necessitates has to be selected.

5.5.1 Frequency dependence of the ripple current

The dissipation factor (or the equivalent series resistance) of al electrolytic capacitors depends
to a certain extent on the frequency. This means that the ripple current is dependent on fre-
quency without effecting the temperature conditions. The ripple current capability of the individ-
ual capacitors is generally referred to a frequency of 100 Hz and in certain cases to 20 kHz.
Conversion factors for other operating frequencies are specified for each individual type.

5.5.2 Temperature dependence of the ripple current

In accordance with DIN IEC 384, part 4, the permissible ripple current rating at upper category
temperature is generally determined such that the dissipation heat produced in the capacitor
causes an overtemperature of 3 K on the capacitor surface’). The resultant ripple current is
specified for each capacitor in the individual data sheets.

If the electrolytic capacitor is operated at lower ambient temperatures, it may be loaded with
a higher ripple current. In accordance with standard recommendations, the following typical
values apply to current conversion factors:

') Types B 41550/570 and B 41507 for which a higher overtemperature is permitted at upper category temperature are an ex-
ception to this rule.
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Ambient Upper category temperature
temperature High rel General purpose
125°C/257 °F 105°C/221°F 85°C/185°F 85°C/185°F

Tain °C/°F To (°C/°F)| F To (°C/°F) F To (°C/°F) F To (°C/°F) F
40/104 55/131.0| 224 | 55/131.0| 2.24 | 50/122.0 | 1.83 | 55/131.0 | 2.24
45/113 59/138.2| 2.18 | 59/138.2| 2.15 | 55/131.0 | 1.75 | 59/138.2 | 2.13
50/122 64/147.2| 213 | 63/1454| 210 | 59/138.2 | 1.68 | 63/1454 | 2.03
55/131 68/154.4 | 2.07 | 67/152.6| 2.00 | 63/1454 | 1.60 | 67/152.6 | 1.91
60/140 72/1616 | 2.01 71/159.8 | 1.95 | 67/152.6 | 1.52 | 70/158.0 | 1.80
65/149 76/168.8 | 1.96 | 75/167.0| 1.85 | 71/159.8 | 1.43 | 74/165.2 | 1.67
70/158 81/177.8 | 189 | 79/174.2| 180 | 75/167.0 | 1.33 | 77/170.6 | 1.53
75/167 85/185.0| 1.83 | 84/183.2| 1.70 | 80/176.0 | 1.23 | 81/177.8 | 1.37
80/176 89/192.2| 1.77 | 88/190.4| 160 | 84/183.2 | 1.12 | 84/1832 | 1.2
85/185 94/201.2| 1.70 | 92/1976| 150 | 88/190.4 | 1.0 88/190.4 | 1.0
90/194 98/208.4 | 1.63 i 96/204.8 | 1.40 0.9 0.9
95/203 102/216.6 | 1.55 [100/212.0| 1.25 0.8 0.8

100/212 106/222.8 | 1.48 |104/219.2| 1.15 0.7 0.7

105/221 111/231.8| 1.39 [108/226.4| 1.0 0.6 0.6

110/230 115/239.0| 1.33

115/239 119/246.2 | 1.21

120/248 124/237.2 | 1.11

125/257 128/262.4| 1.0

To: Surface temperature of capacitor
F: Reproductive factor of ripple current referred to upper category temperature

Higher maximum permissible ripple current ratings apply to Siemens electrolytic capacitors.
The ratings are specified in the individual data sheets. The table of the individual electrical data
lists the maximum permissible ripple current at an ambient temperature of +40°C and at upper
category temperature for each capacitor. The maximum ripple current ratings at 85 °C have also
been included for types having a higher category temperature than +85°C, in order to permit
the user to compare the values. A diagram for the relevant type specifies the continuous load
limit for operation at other ambient temperatures and other ripple current values. This diagram
also permits the expected service life under given operating conditions to be estimated.

5.5.3 Loading with non-clearly defined currents and frequencies

If the current or frequency on the capacitor is not clearly defined, the surface temperature must
not exceed the capacitor’s upper category temperature at any point of the case (according to
table under 5.5.2).

5.5.4 Determining the service life at ripple current operation

The tables of the individual data sheets specify the rated current (lacg,uc) at an upper cate-
gory temperature of +85°C, +105°C or +125°C. With given ripple current and ambient tem-
perature the service life is determined on the basis of the service life curves as follows:
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Determine the quotient _fac using the required ripple current at a specific ambient tempera-
,uc

Iacp,u

ture and the rated ripple current at upper category temperature. The service life can be read at
the point of intersection of the ambient temperature and the current quotient or can be esti-
mated, if it does not directly lie on one of the service life curves. The dependence of the ripple
current on the frequency has not yet been taken into consideration. It is included in the calcula-
tion in the form of a further factor. The table below specifies typical values for the related con-
version factors. More precise, specific values can be taken from the characteristic curves in the
individual data sheets.

Frequency in Hz 50 100 400 800 1000 > 2000
Conversion factor 0.8 1.0 1.2 1.3 1.35 14

As an example, consider a clocked battery charging unit with 50 A rated output current at 24 V.
The output capacitance is to be determined, assuming the following conditions:

— CR = 4700 uF and Vg =24 V

12 A ripple current at 20 kHz

ambient temperature < 65°C

service life at least 5 years, i.e. 43000 h

total capacitor height max. 120 mm.

@ Tac max, 40°c

Tac “
IacR, 105°c @ Tac max, 85°c
25 Q) Iacg 105°c
N as tabulated
I47T00uF/25V N\ (see individual
20 SN data sheets)
4700uF 140V
15 E—N— T
00000F/25V N
10000uF 140V, __|
4700uF/63V
10 -
0,5 -
=
o
(=3
0 R
40 S0 6 100 110 120°C

—
Figure 4
Service life at ripple current operation, types B 41550, B 41570, SIKOREL 105, small diameters.
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In order to estimate whether these requirements can be met at all with one single capacitor, we
shall consider in further detail the power supply electrolytic capacitors B 41550 or B 41570 of
the “SIKOREL 105" quality category. From figure 4 it can be seen immediately that at TA=65°C

the service life “reserve” is fully adequate. With a current factor M = 2.1, approx.
Tacr105°c
. . lTaces-c
50000 h, i.e. more than 5 years, can be expected and with a current factor Tacrioeo = 1.0,
R105°C

approx. 250000 h which is approx. equal to 30 years.

Determining the service life of single capacitors of types B41550, B41570 at TA=65°C and
ripple current operation

Cr/VR Dimensions Current factor Service life
uF/v ax/ laces-c, 20 kHz fop65°C, 12 A, 20 kHz
mm X mm Tacn, 105 °c, 100 Hz - frequency factor
4700/25 35x 57 % = 2.10 ~ 50000 h =~ 6 years
12
10000/25 35x 82 75171 1.45 ~ 160000 h =~ 18 years
4700/40 35x 82 ﬁmﬁ = 1.52 =~ 120000 h =~ 14 years
12
10000/40 35 x 107 Yk 1.15
‘ 1'2 ‘ ~ 200000 h ~ 23 years
4700/63 35x 107 87.115 = 1.20

Extract from the data sheet specifications for the above-mentioned capacitor types

VR Cr Dimensions Iac max Iac max lacr
dmax I max 40°C/100 Hz 85°C/100 Hz 105°C/100 Hz

Vdc uF mm mm A A A
4700 35.7 56.7 14 10 5.2
25 10000 357 82.1 21 15 75
15000 35.7 107.5 26 19 9.4
40 4700 357 82.1 20 14 7.2
10000 35.7 107.5 26 19 9.4
63 4700 35.7 107.5 24 17 8.7

5.5.5 Service life and ripple current with forced cooling

The details on service life apply generally to electrolytic capacitors which dissipate the heat
arising in the winding through the capacitor case to the air which is not force ventilated. With
additional means of cooling (heat sink, water cooling, air ventilation) the service life or the
permissible ripple current can be increased. Similarly, impediments to cooling (closely packed
capacitor banks, thermally insulating sealing material, vacuum) will reduce the service life.
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In order to lower the thermal resistance between the winding and the case, Siemens can-type
versions have an additional metal thermal bridge from the capacitor winding to the can bottom.
With the heavy flow of heat through the can bottom, the use of a heatsink on the bottom is the
most effective method. Therefore, some of the Siemens versions have a threaded stud in this
region for fastening a heatsink.

Only the thermal resistance between the case and the ambient air, which is larger without
forced cooling than the value between the winding and the case, is affected by the arrangement
of the capacitor. It is proportional to the temperature difference AT. This temperature difference
(Tcase — Tambient) can be measured for the same ripple current load by the user under normal
conditions (AT) and with forced cooling (AT*). From the degree of forced cooling AT*/AT the
relative reduction or increase in the thermal resistance between the case and the ambient can
be determined and therefore also the ripple current factor I*ac/Iac. This states by which factor
the ripple current can be increased by the use of forced cooling, without having to restrict the
service life. In the diagram in figure 5 the effect of the degree of forced cooling determined by
measurement on the ripple current factor I *ac/fac is shown for various case dimensions. Here
the service life of the cooled capacitor (ripple current load: I*ac) is the same as the service life
of the electrolytic capacitor in normal operation (ripple current load: Iac).

25

[
5 Dimensions (mm)
. b 1 ®75x 220
fac 3 2 875 145
2\
\

3 ¢50x 105

e W -
) \
|

Normal operation

N

Water cooling

|
(stud fixing) i
10 - - i ‘
Air circulation') [
e SE— ! l Eigure §
| | | | A . .
| Good thermal dissipation | Thermal dissipation impaired Al electrolytic capacitor
05 ‘ . L : Influence of forced cool-
-05 0 0.5 10 15 1ac*2'0 ing on ripple current
——= Degree of forced cooling T capability

AT Temperature difference AT = Tcase — Tambient
Tac Permissible ripple current for normal operation
* Values for forced cooling

) For an al electrolytic capacitor with the case size 75 dia. x 220 it can be assumed that a current factor /*ac/Jac of 1.4 is ob-
tained with forced cooling and an air flow rate of 2 m/s.
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The same applies for capacitors whose thermal dissipation is impaired; the ripple current capa-
bility I*ac is then smaller than Iac.

When using a cooling medium that is colder than the ambient temperature (e.g. water, oil), the
degree of forced cooling can become zero or negative. On account of the limited capability for
heat absorption of these media, the linear laws assumed in the use of thermal resistances no
longer apply to the cooling process. The degree of forced cooling is in such cases dependent
on the power dissipated in the capacitor. Therefore, with this means of cooling it should be de-
termined for the maximum thermal load. This is not necessary when just using heatsinks and
forced air.

5.6 Capacitance
5.6.1 Rated capacitance Cr

The rated capacitance is the capacitance on the basis of which the capacitor is designated and
refers to the measuring procedure established in the relevant regulations, e.g. IEC 384-1 and
IEC 384-4. The actual capacitance value may deviate from this value within the delivery toler-
ance range specified in the individual data sheets.

5.6.2 A and D capacitance

The capacitance of the capacitor can be determined on the basis of its impedance (allowing for
the magnitude and phase) or on the basis of its storage capacity when charged with dc voltage.
Both measuring methods produce slightly different results. As a general rule it can be stated
that measurements on the basis of the dc voltage method (D capacitance) provide higher val-
ues than the alternating current method. The factors are approx. 1.1 to 1.5 and maximum devia-
tions occur with capacitors for low voltage ratings.

In line with the most frequent applications (e.g. smoothing and coupling capacitors), the A ca-
pacitance is generally determined for electrolytic capacitors. For this purpose, the capacitive
component of the equivalent series circuit (the series capacitance Cs) is determined with an ac
voltage < 0.5 V. The A capacitance depends on the frequency. For this reason a specific mea-
suring frequency must be agreed upon. IEC 384-4 prescribes 100 Hz or 120 Hz.

There are also applications (e.g. discharge circuits and timing elements) where the dc capacit-
ance (D capacitance) is decisive. Despite this, capacitors the capacitance of which has been
determined on the basis of the ac method, are also used conventionally in such applications
and the difference between the two measuring methods is taken into consideration accord-
ingly. However, in exceptional cases, it may be necessary to determine the D capacitance. The
IEC regulations specify no information in this respect. For this reason a separate DIN standard
has been created for this purpose. This standard, DIN 41328, part 4 “Measurement of the dc
capacitance” describes a measuring method involving non-recurring charging or discharging of
the capacitor.

5.6.3 Temperature dependence of the capacitance

The capacitance of an electrolytic capacitor is not a constant magnitude that remains un-
changed under all operating conditions. The temperature is of great influence. The viscosity of
the electrolyte increases with decreasing temperatures, thus reducing its conductivity. A typical
behavior is shown in fig. 6, where the capacitance at 20°C is the reference value.
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The lower the rated voltage is and the more the foils are etched at otherwise the same condi-
tions (low voltage or high voltage) the steeper are the characteristic curves. The favorable flat
shape of the curve shown in fig. 6 was obtained by using special electrolytes, and thus the ca-
pacitors are capable of operating even at temperatures far below zero. The shape of the curves
is subject to strong variations, depending on whether the temperature dependence of the ac or
dc capacitance is determined. A dc capacitance attains a more favorable and thus flatter shape
of the curve.

5.6.4 Frequency dependence of the capacitance

The A capacitance depends not only on the temperature but also on the measuring frequency.
It decreases with increasing frequency. If there is no particular data in the individual data
sheets, typical values for the effective capacitance can be obtained from the impedance char-
acteristic:

A capacitance decrease can also result from frequent discharges. Due to a special structure,
Siemens al electrolytic capacitors have a high dielectric strength. After 10° switching operations
their capacitance decrease is less than 10%0. Generally a switching stress as specified in DIN
IEC 384-4 for LL grade capacitors can be assumed.
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5.7 Dissipation factor tand

The dissipation factor § is the ratio of equivalent series resistance to capacitive reactance in the
equivalent circuit or the ratio of effective power to reactive power at sinusoidal voltages. It is
measured with the same set-up as the series capacitance Cs. IEC publication 384-4 specifies
the following maximum values:

Rated voltage (V) >4to <10 >10to <25 >25t0 <63 > 63
IEC maximum value for

the 100 Hz dissipation 0.5 0.35 0.25 0.20
factor

These IEC maximum values apply to capacitors with a maximum charge of 100000 microcou-
lomb. With capacitors featuring higher charges correspondigly higher dissipation factors may
occeur.

Without exception, Siemens al electrolytic capacitors have better dissipation factor characteris-
tics than required by IEC 384-4. The individual data sheets specify the relevant values.

5.7.1 Frequency and temperature dependence of the dissipation factor

Like the capacitance the dissipation factor depends on temperature and frequency. Figures 5
to 9 show this interdependence, taking the example of frequently used low-voltage and high-
voltage capacitors.

10 — 10 v —
_400(\ 400(: r-»-;_zsoc
tané ° tand —
' oC
/ - q 4
) 25°C] p” /
100 : v 4 100 v l'.
5 y 5 +20°C
y
°CH V.
» / /' 0 | V. //’
o
o vl /| / f2.)°lC o / M
s 7~ A 85°C ; = +85°C
w 7
- 1, /
W~ ot 1
il
102 10-2
10 5 102 5 108 5 10%Hz 10 5 102 5 103 5 10°Hz
f —_—
Figure 7 Figure 8
Low-voltage electrolytic capacitor High-voltage electrolytic capacitor
(example 100 uF/63 V) (example 47 pF/350 V)
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5.8 Equivalent series resistance £SR

This is the resistive component of the equivalent circuit. Like the dissipation factor the ESR
value depends on temperature and frequency. It is related to the dissipation factor tand by the
formula

tand

o-C
The following ESR limit values for 1 uF and 20°C can be calculated on the basis of the maxi-
mum tand values specified in IEC 384-4 (see 5.7). A permissible minimum capacitance amount-
ing to 900/ of the rated capacitance has been taken into account.

ESR =

Rated voltage (V) >4to <10 >10to <25 >25to <63 > 63

Max. ESR referred to
capacitance at 100 Hz in
Q - uF in acc. with DIN

NTta e 1- VIV
U O004-4

880 620 440 350

The equivalent series resistance of an aluminum electrolytic capacitor is obtained by dividing
the above-stated tabular values by the rated capacitance Cr. The minimum ESR value which
can be obtained in practice is restricted by the resistive component of the contact connections
and by the foil resistances. For this reason computed values below 0.05 Q cannot be imple-
mented in all cases.

These IEC maximum values apply to capacitors with maximum charges of 100000 microcou-
lomb. With capacitors featuring higher charges, higher series resistance values may occur.

Lower ESR values apply to Siemens electrolytic capacitors. The individual data sheets specify
further details.
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5.9 Impedance Z

The impedance of an electrolytic capacitor is principally determined from the series connection
of the following individual resistances (fig. 10):

1. Effective reactance 1/wC of the capacitance C

2. Dielectric losses and ohmic resistance of the electrolytes and the terminals (ESR)

3. Effective reactance oL of the inductance of the winding and the terminals

L Figure 10
__"-——E—m— Equivalent circuit diagram of an electrolytic
RESR Lest capacitor

The effective reactances, 1/wC and oL are actually only dependent on frequency, whereas the
electrolytic resistance is mainly temperature-dependent and increases considerably with de-
creasing temperature.

These characteristics of the individual resistances determine the development of the total re-
sistance of an electrolytic capacitor in dependence on frequency and operating temperature.
The graphs in figure 11 and 12 serve as examples. It is evident that the capacitive resistance is
preponderant at low frequencies and decreases with X¢c =1/wC as the frequency increases,
until it reaches the order of magnitude of the electrolytic resistance. The relatively constant
electrolytic resistance is the deciding factor at further increasing frequencies and unchanged
temperatures (see the 20 °C curve). At still higher frequencies a resonance minimum is formed,
especially at low capacitance values and low temperatures. The inductive reactance of the
winding and the terminals then becomes operational and results in an increase in impedance
(XL=oLl).

The electrolytic resistance increases with falling temperatures and thus shifts the impedance
curves towards higher values. With low temperatures this influence becomes already effective
at low frequencies. Figures 11 and 12 show the typical frequency and temperature behavior of
al electrolytic capacitors. Specific values can be found in the individual data sheets.
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5.10 Leakage current

Due to the special features of the aluminum oxide layer serving as dielectric, a small current,
the so-called leakage current, flows even after applying dc voltage for a longer period. A low
leakage current value is the criterion of a well designed dielectric. The leakage current can thus
be considered as a measure for the quality of the capacitor. (Here it should be noted that due
to physical reasons about twice the leakage current values occur in non-polar capacitors.)
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5.10.1 Time dependence of the leakage current

After having applied a voltage, the leakage current at first is high (starting current), particularly
after prolonged voltage-free storage, then it decreases rapidly with increasing operating time
and attains at last an almost constant final value (see fig. 13).

5.10.2 Temperature dependence of the leakage current

The temperature dependence of the leakage current is shown in figure 14, taking the example
of a capacitor with 85°C category temperature.

5 £l
£ || Starting current g
3 3
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£ 3 [
5 ]
t 4
\\ P
N Y
\‘\ Final leakage current /‘/
"1
0 10 20 30 min 40 . 0 10 20 30 40 50 60 70 °C 90
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Figure 13 Figure 14
Leakage current versus starting time Leakage current versus temperature

5.10.3 Voltage dependence of the leakage current

The voltage dependence is illustrated in figure 3, chapter I. A constant temperature has been
assumed.

5.10.4 Operational leakage current

The operational leakage current is the final current that appears after a prolonged operating
times (see 5.10.1 and figure 13). In accordance with DIN 41240 and DIN 41332 typical values in
WA can be calculated with the following equations:

LL grade:
_0.005 pA

Iikop = W Cr - Vg or 1 pA (the higher values applies)
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GP grade:
0.02 pA
uF -V

Siemens al electrolytic capacitors feature lower operational leakage currents; for this reason
use the following equations:

Ikop = -Cr-VR+3 uA

LL grade:

0.001 pA
Ilkop = —IL-F_V Cr-Vmr+1 |.LA
GP grade:

0.002 pA
uF -V
(For non-polar capacitors the values are twice as high.)

The results refer to Vr and 20°C.

To allow for the temperature dependence, the 20 °C-results have to be multiplied by the follow-
ing factors (in acc. with DIN 41240 and DIN 41332):

llkop= 'CR-VR+3].LA

Temperature °C/°F 0/32 20/68 50/122 | 60/140 | 70/158 85/185 | 125/257
Factor (typical value) 0.5 1 4 5 6 10 12.5")

Siemens “SIKOREL” types are an exception to this rule. The factors specified in the following
table apply to these types:

Temperature °C/°F 0/32 20/68 55/131 | 70/158 | 85/185 | 105/221 | 125/257
Factor (typical value) 0.7 1 2 3 4 5 8

Operation below the rated voltage results in a substantially lower operational leakage current.

Operating voltage in %0 of the rated voltage 20 |30 {40 | 50 | 60 | 70 | 80 | 90 | 100

Typical values in %0 of the operational leakage
current Iikop 8 |9 (10|12 |15 | 20 | 30 | 50 | 100

5.10.5 Output leakage current

Because of the dependence on time and temperature it is necessary to determine reference
values for time and temperature when testing the leakage current. In accordance with the rele-
vant specifications the leakage current is to be measured after 5 min with rated voltage. The ref-
erence temperature is 20 °C. The maximum values for the output leakage current in pA are cal-
culated by means of the following equations:

In accordance with DIN IEC 384-4 (LL grade):
For Cr- Vg < 1000 microcoulomb:

0.01 uA
Lo = Y,

- Cr- VR or 1 pA (the higher value applies)

') At voltage derating (see individual data sheets)
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For Cr - Vg > 1000 microcoulomb:
0.006 uA
uF - Vv
In accordance with DIN IEC 384-4 (GP grade):

For Cr - VR < 1000 microcoulomb:

Iko = -Cr-VR+4pA

. A
Lo = 0p0F5~}t/ - Cr- Vg or 5 pA (the higher value applies)
For Cr - VR > 1000 microcoulomb:
0.03 uA
Lo = WF -V -Cr-Vr+20 pA

Siemens al electrolytic capacitors show better results; generally the following equations apply

(exact values are quoted in the individual data sheets):

LL grade:

0.002 pA
uF - Vv

GP grade:

0.004 pA
uF -V

(For non-polar capacitors the values are twice as high.)

The output leakage current can be tested within the temperature range 15 to 35°C. The permis-
sible limit values calculated for 20°C are then multiplied by the following conversion factors:

Iko = -Cr-VR+4 pA

Iko = -Cr-VR+ 20 pA

Temperature °C/°F 15/59 20/68 25/77 30/86 35/95
Factor 0.8 1 15 2 25

Prior to the measuring procedure, which might be carried out to assess the capacitor or to
compare different products, a re-anodization is necessary in order to obtain the same starting
conditions. For this purpose the capacitor is for one hour connected to rated voltage via a
series resistance of about 100 Q for Vg < 100V and about 1000 Q for Vg > 100 V. Subse-
quently the capacitors are stored voltage-free for 12 to 48 hours at a temperature of 15 to 35°C.
The leakage current is measured during this storage period. If the capacitor meets the leakage
current requirements without re-anodization process, it can be omitted.

5.10.6 Leakage current behavior at voltage free-storage

The oxide film may be impaired during voltage-free storage (especially at high storage tempera-
tures). Since there is no leakage current carrying oxygen ions to the anode, a regeneration of
the oxide film is not possible. Consequently, upon applying a voltage after prolonged storage,
the leakage current will at first increase. With the oxide film being restored, however, it will
gradually decrease to its normal level.
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The capacitors can be stored voltage-free for at least 2 years and SIKOREL types even for 10
years without any reduction of their reliability (for storage temperature see 6.3). If these storage
periods have not been exceeded, the capacitors can be operated at rated voltage directly after-
wards; the re-anodization described under 5.11.5 is not necessarily required. However, during
the first minutes of the switching-on period the current values can be up to 100 times higher
than normal. This has to be taken into account when designing the circuit.

5.11 Dielectric strength of the insulating sleeve

Siemens al electrolytic capacitors are provided with an outer insulating sleeve. The dielectric
strength is at least 1500 Vac or 2000 Vdc. DIN IEC 384-4 refers to test methods that can be
used to verify the dielectric strength. To ensure full dielectric strength, care must be taken not
to damage the insulating sleeve by improper handling, particularly when using mounting clips.

5.12 Insulation resistance of the insulating sleeve

The insulation resistance of the insulating sleeve of Siemens capacitors amounts to min.
100 MQ. An appropriate test method is described in DIN IEC 384-4.

6 Climatic conditions

The climatic stress on the al electrolytic capacitor has to be limited, partly for reasons of relia-
bility and partly due to the temperature dependence of the electrical parameters. It is, therefore,
important to observe the permissible minimum and maximum temperatures as well as the hu-
midity conditions specified by the DIN and IEC climatic categories (explanation of coding under
6.6.1 and 6.6.2).

6.1 Upper operating temperature limit

The upper operating temperature is the maximum ambient temperature for which the capaci-
tors are designed to be operated continuously. Exceeding this temperature limit may result in
early failure of the capacitor. With many type series, however, exceeding the upper operating
temperature for a short period of time is permitted. Details are given in the individual data
sheets.

As explained in the next chapter on quality, service life and reliability depend to a large extent
on the capacitor’s temperature. Operation at the lowest possible temperature will increase both
service life and reliability. For this reason it is advisable to install the capacitor at a position of
low ambient temperature.

6.2 Lower operating temperature limit

With decreasing temperature the conductivity of the electrolyte diminishes and causes an in-
crease in the capacitor’s real resistance. This, in turn, leads to increased impedances and dissi-
pation factors (or equivalent series resistances). For most applications these increases are only
permissible up to a certain maximum value and it is therefore reasonable to determine a lower
temperature limit.
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It should be emphasized that operation below this limit temperature will not damage the capaci-
tor. In fact, there are numerous applications where the equipment nevertheless remains fully
operable. This is particularly the case, when the ac current flowing due to the increased equiva-
lent series resistance heats the capacitor to such an extent that its capacitive properties are
sufficient to maintain the equipment’s operability.

6.3 Upper storage temperature

Al electrolytic capacitors can be stored voltage-free at temperatures ranging up to the upper
operating temperature. However, it has to be considered that leakage current stability, service
life and reliability decrease with increasing temperatures. In order not to degrade these quali-
ties unnecessarily, the storage temperature should not exceed +40°C and ideally lie between
0°C and +25°C.

6.4 Lower storage temperature

The DIN specifications for al electrolytic capacitors relate a lower storage temperature to the
lower category temperature. Siemens al electrolytic capacitors withstand the lowest storage
temperature specified, i.e. —65°C, without being damaged.

6.5 Humidity conditions

A distinction has to be made between al electrolytic capacitors which have been especially pro-
tected against infiltrating humidity by constructional measures and versions with a humidity
protection sufficient for usual applications. The especially humidity resistant versions allow dew
precipitation and are coded “D”. The DIN specs assign the code letter “‘F” to to standard ver-
sions that do not permit any dew precipitation. The corresponding Siemens capacitors, how-
ever, also comply with the test requirements of humidity category “E” according to which rare
and minor dew precipitation, as often cannot be avoided (e.g. short opening of equipment in-
stalled outdoors), is permissible.

6.6 Climatic categories

For the purpose of describing and marking the capacitors, specification of temperature and hu-
midity in clear text would be too complicated and too long. For this reason the climatic condi-
tions have been coded in the form of climatic categories in DIN 40040 and IEC 68-1. These DIN
and IEC categories are quoted in the data sheets and, when required and possible, included in
the capacitor marking.
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6.6.1 DIN climatic categories

In accordance with DIN 40040 the climatic categories for al electrolytic capacitors consist of
three code letters. The first one indicates the lower category temperature, the second one the

upper category temperature and the third one the permitted humidity.

1st letter F G H
lower category temperature —55°C —40°C —-25°C

—67°F —40°F —13°F
2nd letter K P S
upper category temperature +125°C +85°C +70°C

+257°F 185°F +158°F
3rd letter C D E F
rel. humidity, annual average < 95%0 =< 8090 <75%% <75%
up to 30 days per annum 10000 10000 950/ 950/
occasionally 1000/ 900/ 850/ 850/
dew precipitation permissible yes yes yes') no

6.6.2 IEC climatic categories

In accordance with IEC publication 68-1, appendix A, the climatic categories are composed of
three groups of numbers, which are decoded as shown in the following example:

lower category temperature: —40°C/—40°F

upper category temperature: +85°C/ 4 185°F
[ duration of the IEC test “damp heat”: 56 days

40/085/56

") In contrast to humidity category F, a rare and minor dew precipitation is permitted for humidity category E (e.g. when open-
ing equipment installed outdoors).
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7 Application notes

The specification DIN 57560, part 15/VDE 0560, part 15, contains application notes for al elec-
trolytic capacitors. The most important subjects dealt with are safety requirements, protective
measures, installation in equipment characterized by inherent heating, destruction as a result of
overpressure, fire hazard, parallel and series connection.

7.1 Working positions for can-type capacitors

During capacitor operation a leakage current flows that on the one hand restores the dielectric
due to the electrolytic refining process, and on the other hand causes hydrogen to be released
from the electrolyte. The result may be a slow increase in pressure.

Appropriate overpressure vents ensure that the gas is evacuated when the pressure has
reached a certain level. To prevent electrolyte from leaking out during venting, the capacitor
should be mounted in the positions recommended by DIN 41248, 41250, 41238. All of these
mounting positions are intended to avoid the upside down arrangement of the vents.

Example from DIN 41238:

Figure 15
Recommended range of working
positions

For horizontal mounting it is recommended to arrange the safety vents in a “12 o’clock posi-
tion”.

Upright mounting can be regarded as ideal, particularly when the capacitors are fixed by their
solder terminals, by a threaded stud or mounting socket.

It has to be emphasized, however, that another mounting position will not cause any damage to
the capacitor. The only effect may be a minor contamination of the equipment by electrolyte
leaking out of the safety vent.

7.2 Capacitor banks

Certain applications require more than one electrolytic capacitor for the following reasons:

— The electrical load required is too high to be accommadated in one capacitor.

— The voltage load is higher than can be covered with feasible permissible operating voltages
(normally 500 V max.).

— The switching and ripple current load results in a dissipation heat high enough to overheat a
single capacitor.
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— The requirements made on the electrical characteristics (e.g. equivalent resistance and in-
ductance) are so high that it would be too complicated or virtually impossible to use a single
capacitor.

In these cases it is advisable to establish banks of capacitors connected in parallel or series or
in combined parallel and series connection. To prevent overloading of the individuai capacitors,
the capacitance tolerance has to be taken into account when determining the maximum ac cur-
rent. Furthermore, no negative voltages are permitted to be applied to the capacitor during dis-
charge. VDE regulation 0560, part 15 (at present draft) provides important information on the di-
mensioning and circuit configuration of capacitor banks. In the following these circuit configura-
tions will be described in detail.

7.2.1 Parallel connection

If one of the capacitors in a parallel circuit fails as a result of short circuit, the entire bank is dis-
charged through the defective capacitor. In case of large banks with high energy content this
may lead to extremely abrupt and severe discharge phenomena. It is therefore advisable to take
measures to prevent or limit the discharge current. In smoothing capacitor banks, for example,
this is achived by individual fusing; the principle is shown in figure 16.

o R ——— .- ’ —0

e 1 T T . Figure 16

This principle is not suitable for capacitor banks designed for pulse discharges. Here, the
capacitors should be mutually fused by means of appropriate charging resistors. The parallel
connection is then provided directly before the discharge as shown in figure 17.

\J \J ...... \‘TﬁO
o T T T o Figure 17

7.2.2 Series connection

In series circuits it has to be ensured that the load on the individual capacitor does not exceed
the permissible voltage. It must be considered that the total dc voltage applied is distributed
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proportional to the insulation resistances. Since the insulation resistance of the individual ca-
pacitors may differ substantially, non-uniform voltage distribution and thus voltage overload of
the individual capacitors may occur. For this reason forced balancing of the voltage distribution
is recommended. The most reliable method is to use electrically isolated voltage sources for
the individual capacitors as shown in figure 19.

Figure 19

Figure 20

A proven method is to design the balancing resistors such that a current approximately
amounting to 10 times the leakage current flows through them. The equation

1
Rsymm = 50 MQ'HF'C—R

can be used for dimensioning. In case the total voltage is substantially lower than the value cal-
culated for the rated voltage, the balancing resistors can be omitted.
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Experience has shown that this is possible for n single capacitors without any considerable
risk, if the total voltage does not exceed 0.8 - n - Vr. However, this solution can only be imple-
mented when the series circuit consists of identical capacitors (same type, same capacitance).
Only by identical capacitors it can be ensured that the insulation resistances that determine the
voltage distribution will not differ excessively.

7.2.3 Combined parallel and series connection

The recommendations given above apply analogously to combined parallel/series connection.
When using balancing resistors, it is advisable to assign each capacitor its own resistor (figure
21).

RSymm

7
H
i
F

M
-
M

5 Figure 21

The other solution, i.e. the use of parallel connection within the series circuit and group balanc-
ing (figure 22), is, admittedly, less complex yet it is characterized by a crucial disadvantage:

L LI 438 °
” Rsymm
K3

T T o Figure 22

L

f
-

If a capacitor in the series circuit fails as a result of short circuit, the applied voltage is distrib-
uted among the remaining capacitors of the series circuit. This results in voltage overload and
possibly in destruction of the remaining capacitors. In the balancing arrangement shown in
figure 21 only one series branch is subject to this risk, whereas with the more simple confi-
guration shown in figure 22 the voltage overload affects all series branches due to the internal
parallel connections and causes more severe damage. For the same reason, internal parallel
connections should not be used without balancing resistors in combined parallel/series con-
nection.
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7.3 Resistance to vibration

Unless otherwise specified in the individual data sheets, the capacitors comply with IEC publi-
cation 68-2-6 (1970), test Fc with 5 g, endurance conditioning 1.5 h, frequency range 10 to
55 Hz, displacement amplitude 0.35 mm.

7.4 Cleaning agents

Halogenated hydrocarbons may cause serious damage to al electrolytic capacitors if applied
directly. The insulating film may be decomposed or corroded, thus reducing the insulating pro-
perties to an impermissibly low level. The seals of the capacitors may swell substantially, thus
even causing solvents to enter the inside of the electrolytic capacitor. This may result in
premature failure of the component.

The following list contains a selection of critical halogenated hydrocarbons partially in pure
form, partially in compound with other solvents, that are frequently used as cleaning agents in
electrical industry.

Trichlorotriethane fluoride (trade name e.g. Freon, Kaltron, Frigene)
Trichloroethylene

Trichloroethane (trade name e.g. Chlorothene, Wacker 3 x 1)
Tetrachloroethylene (trade name e.g. Per)

Methylene chloride

Chloroform

Carbon tetrachloride

Acetone

Methyl ethyl ketone

Ethyl acetate

Buty! acetate

When cleaning PC boards after soldering in components or when removing flux residues with
halogenated solvents, care must be taken that the electrolytic capacitors do not come into di-
rect contact with the cleaning agent. If wetting of the capacitor with cleaning agent cannot be
avoided, halogen-free solvents must be used in order to eliminate the possibility of damage.

Halogen-free solvents

Methanol
Ethanol (alcohol)
Propanol
Isopropanol
Isobutanol
Petroleum ether

For the cleaning of PC boards equipment is available that, although operating with halogenated
cleaning agents (ultrasonic cleaning with the 4-chamber method), permits optimum cleaning
within the shortest possible time. Furthermore, virtually no residues of cleaning agent are left
on the cleaned parts.

Owing to this fact, the general warning against the use of halogenated cleaning agents for al

electrolytic capacitors can be restricted if the following points are observed:

1. The cleaning time per chamber must not exceed 1 minute.

2. The last cleaning step must always be performed during the vapor phase. The temperature
must be equal to or less than 50°C.

Siemens Aktiengesellschaft 52



B40010

3. Directly after cleaning the parts must be adequately dried in order to ensure that all conden-
sate residues are able to evaporate.
4. Contaminated cleaning agent must be regularly replaced as specified by the manufacturer.

7.5 Electrolytes

Care is taken during the manufacture of electrolytes that no materials are used which are re-
garded in law as hazardous materials or products and that no materials are used which give rise
to hazardous materials or products when in operation.

However in exceptional cases, for chemical and/or physical reasons, these types of materials
must be used to achieve certain physical characteristics if there is no substitute available. Their
content in our products has for a long time been restricted to the absolute minimum. Irrespec-
tive of this, the following should be observed in using al electrolytic capacitors:

a) Any escaping electrolyte should not come into contact with the skin or the eyes.

b) Parts of the skin wetted with electrolyte should be thoroughly washed under flowing water.
Eyes should be rinsed for 10 minutes with plenty of water. If symptoms persist, a doctor
should give treatment.

c) Breathing of electrolyte vapors or mist should be avoided. Ventilate the working area and

rooms well.

Clothing contaminated with electrolyte should be removed and washed with water.

-~

d

7.6 Taking capacitors out of service

Electrolytic capacitors may contain materials which are a danger to the environment and must
therefore be diposed as special waste according to the national requirements. In the Federal
Republic of Germany the laws of refuse apply; the preliminary code number 35399 has been
allocated to capacitors. Further information can be obtained from our sales offices stating the
relevant type.

8 Mounting instructions

When mounting the capacitor types contained in this data book, the following torques for screw
terminals and studs must not be exceeded:

Size of thread Maximum torque
M 5 2 Nm
M6 25Nm
M8 4 Nm
M12 10 Nm
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1 Introduction

To meet the high technical requirements in an open international market the Siemens Division
“Passive Components” provides various specific quality assurance systems. The individual sys-
tems are matched to general-purpose or high rel requirements as specified in the CECC/IECQ
standards for quality assessment.

The Siemens system of quality assurance is laid down in the quality assurance manuals of the
plants.

2 Sequence of quality assurance measures

The quality department tested and released the capacitors described in this data book taking
into account the criteria compliance with type specification, long-term reliability, process capa-
bility of production equipment as well as measuring and test methods and equipment.

To ensure a constantly high quality level the following tests were carried out:

2.1 Incoming inspection

In the incoming inspection the parts and materials required for production are checked for di-
mensional accuracy and material properties in a prescribed sequence. The results are stored
and evaluated by an EDP system.

2.2 Product assurance

All important manufacturing stages are subject to routine monitoring. Each manufacturing
stage is followed by a socalled “quality control gate”, i.e. the product is only relased for the
next stage after passing a corresponding test. The test results are constantly monitored and
evaluated and are then used to assess the quality of the manufacturing process itself.

2.3 Final inspection

All capacitors are subjected to a final inspection in accordance with the relevant specification,
where they are checked for capacitance tolerance, dissipation factor, leakage current, equiva-
lent series resistance, impedance and finish.

2.4 Product monitoring

During standard production random sampling inspections are periodically carried out to check
climatic resistance, operational reliability as well as solderability and resistance to soldering
heat in accordance with DIN, CECC and |IEC specifications.
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Figure 1

Manufacturing processes and quality assurance for al electrolytic capacitors
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3 Delivery quality

The term delivery quality designates the conformance with agreed data at the time of delivery.

3.1 Random sampling

The given AQL values (AQL = acceptable quality level) are based on the sampling inspection
regulation DIN 40080 (contents correspond to MIL-STD 105D and IEC 410), single sampling
plan for normal inspection, inspection level Il. The sampling instructions of this standard are
such that a delivered lot will be accepted with a probability of higher than 900/ if the percen-
tage of defectives does not exceed the specified AQL level.

Generally, the percentage of defectives delivered lies significantly below the AQL value.

3.2 Classification of defects

A defect exists if a component characteristic does not correspond to the specifications stated
in the data sheets or in an agreed delivery specification. Defects which generally exclude the
functional use of the component (inoperatives) are classified separately from less significant
defects.

Inoperatives:

— short circuit or open circuit

— encapsulation or leads broken

— missing or incorrect marking of rated capacitance, rated voltage or type number
— incorrect identification of terminals

— mixing with other types

— alternating orientation of components on tape

Other defects:

— exceeding of limiting values of electrical parameters

— mechanical defects, e.g. incorrect dimensions, damaged housing, illegible marking, bent
leads

3.3 AQL values

The following AQL values apply to the quoted defects:

— for inoperatives (electrical and mechanical) 0.065
— for the total number of electrical defectives 0.25
— for the total number of mechanical defectives 0.25

The values for the total number of defectives include related inoperatives.

Siemens Aktiengesellschaft 58



3.4 Sampling inspection plan

ployed inspection methods must be agreed between the customer and the supplier.

The following information is required for the assessment of possible claims: test circuit, sample
size, quantity of defectives found, sample defectives and packing slip.

A sampling inspection plan is the basis for acceptance or rejection of a delivery lot. The em- l

Single sampling plan for normal inspection — inspection level Il
(Extract from DIN 40080)

Sampling AQL AQL AQL AQL
plan
N=Lot size 0.065 0.10 0.15 0.25
2. 50 N N N N
51... 90 N N N or 80-0 50-0
91... 150 N N or 125-0 80-0 50-0
151... 280 N or 200-0 125-0 80-0 50-0
281... 500 200-0 125-0 80-0 50-0
501... 1200 200-0 125-0 80-0 50-0
1201... 3200 200-0 125-0 80-0 200-1
3201... 10000 200-0 125-0 315-1 200-1
10001... 35000 200-0 500-1 315-1 315-2
35001...150000 800-1 500-1 500-2 500-3
150001 ...500000 800-1 800-2 800-3 800-5
> 500000 1250-2 1250-3 1250-5 1250-7
Columns 2 to 5: left figure = sample size

right figure = admissible defects
Classification of defects: see para. 3.2

4 Service life

The term service life designates the period until a given fraction failure is reached. The fraction
failure is the ratio of the number of failures to the total number of inspected (identical) compo-
nents. The service life depends on the failure criteria as well as on the load and stress to which
the electrolytic capacitor is subjected.

4.1 Failure criteria

A failure exists if one or several characteristics of a previously faultless component change in-
admissibly. A distinction is made between:

— total failures: short or open circuit

— failures due to variation: deviations in characteristics exceeding a specified limit
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Unless otherwise specified, the following criteria apply to failures due to variation:

High rel General-purpose
Increase in the tan § values to the adjacent factor of
the initial limit value 3
Falling below the rated capacitance
at VRupto 6.3V by 400/ 5009/
at Vrfrom 10to 25V by 3000 400/
at Vgr from 40 to 100 V by 250/ 300/
at VR from 160 to 450 V by 200/0 300/
Exceeding the rated capacitance 1.5 x plus tolerance
Increase of the impedance to the adjacent factor of
the initial limit value:
at Vr < 25V by the factor 4
at VR > 25V by the factor 3
Leakage current The initial limit value must not be
exceeded.

This describes deviations of electrical values which can generally be considered as being ac-
ceptable. In a lot of cases, there will be no functional failure of the unit even if the capacitor ex-
ceeds one or several of those limits. There are, however, no general rules; the decisive factor is
the sensitivity of the circuit used.

4.2 Operating conditions

The service life of electrolytic capacitors is substantially influenced by the ambient temperature,
the dc voltage load and the inherent heating caused by the ripple current. The influence of
these conditions is continuously checked and recorded in accelerated endurance tests. The re-
sults are summarized in the form of a service life curve, which is included in the individual data
sheets. These graphs show the service life as function of ambient temperature and ripple cur-
rent load. The specifications refer to full rated dc voltage Vg. Unless otherwise specified, the
following conditions apply to climatic and mechanical stress (as per DIN 40040):
Climatic conditions:  humidity category F

no corrosive atmosphere
Mechanical stress: category W

5 Reliability

Data on long-term reliability under severe or moderate operating conditions are gained from
continuously performed endurance tests. Basis are the failures registered under a defined load.
The long-term reliability of the individual types tested is based on a confidence level of 600%bo.
Our reliability data results from a large number of component hours.
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5.1 Failure rate (long-term failure rate)

The failure rate is the fraction failure divided by the specified time of duty. The failure rate is ex-
pressed in fit (failures in 10° component hours) or in percentage of failure in 1000 hours.

1fit = 1.107%h (fit = failure in time)

Example for a failure rate Atest determined in a service life test:

1) Number of tested components N = 8000

2) Test duration tp= 25000 h

3) Number of failures n=2

htest = o= 21 _ 40t = 0.001%/1000 h

N t, 8000 25000 h

Failure rate specifications have to include the failure criteria and the operating and ambient
conditions.
The failure rate curve for components can be represented by an idealized graph comprising
three periods of time:

| Early failure period

Il Service period

Il Wear-out period

Early failure Wear-out
period failure period
/
A /
/
/
/
//
Constant failure rate period /
A - ——— e
0
I I I
— f
Figure 2

Component failure periods versus time

Unless otherwise specified, the failure rate refers to the service period (ll). During this period an
approximately constant failure rate A, can be assumed.
5.2 Conversion factors

The failure rate for each type is given in the individual data sheets.

The data sheet values are based on rated voltage load, negligible ac heating, an ambient tem-
perature of 40°C and climatic conditions in accordance with DIN 40040.
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In case of other load conditions and temperatures the following conversion factors apply as per
DIN 40039 (draft May 88):

Rated voltage Conversion Temperature Conversion
load factor °C/°F factor
1000/ 1 < 40/104 1
759%0 0.7 55/131 3
500/ 0.5 70/158 8
250/ 0.4 85/185 20
1000 0.3 105/221 907)
125/257 3507)

5.3 Typical failure rate (field experience)

Years of experience have shown that electrolytic capacitors can be combined to groups with
identical failure rate:

A in fit for A in fit for
LL grade GP grade
(high rel) (general-purpose)
SIKOREL other capacitors
2 5 10

These values refer to loading with half the rated voltage and to an ambient temperature of 40°C.

6 Supplementary information

Quality data which always refers to a large number of components does not assure characteris-
tics in a legal sense. Conversely, an agreement as regards such data does not exclude the pos-
sibility of the customer being able to claim replacement for individual defective al electrolytic
capacitors within the framework of the terms of delivery. However, we are not able to assume
any further liability, in particular as regards the consequences of component failure.
Furthermore, it must be taken into consideration that information on the service life and relative
failure rate refers to an average production situation in each case and that such information
must thus be considered as average values (statistical anticipated values) based upon a large
number of delivery batches of identical electrolytic capacitors. They are based upon experience
gained during use of the components and on data obtained from a preceding test under normal
conditions or more severe conditions (for the purposes of accelerating the test).

7 Reference literature

The following publications on the subject of quality are available from the Siemens Components
Group:

Quality Assurance for Capacitors (ordering no. B/3111-101)

Quality Terms for Electronic Components (ordering no. B9-B3466-X-X-7600)

Components — Assured Quality for the Benefit of the User (ordering no. B9-B3583-X-X-7600)

") Not contained in DIN 40039 (draft May 88)
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Al Electrolytic Capacitors B40071
Tape Packaging

General information

Al electrolytic capacitors with axial and radial leads are available on tape for automatic insertion.
The taping complies with DIN IEC regulations.

The capacitors are uniformly oriented, i. e. identical poles point to the same tape side/direction.
The tape on the cathode side of axial-lead capacitors is blue to facilitate identification of the
polarity.

Depending on your order the tapes are supplied on reels or in AMMO packs.

1 Taping of capacitors with axial leads

® Tape packaging in accordance with DIN IEC 286, part 1
@ Types with a rated diameter of up to 16 mm

1.1 Dimensions and tolerances

=
2

To obtain a uniform tape width, the capacitor leads have been clipped down to the suitable
length. The wire ends do not project beyond the tape.

Rated Spacing Body Tape Inner Tape width
diameter D Spacing s Tolerance location k width a tape c
over 10  |(perm. lateral spacing b

spacings As | deviation)
mm mm mm mm mm mm mm
6.5...85 10+0.5 +2
10...14 15+0.5 +3 Imax') + 1.4 6+1 73t2 85+5
16 201 +4

') Measured in accordance with DIN 41099, sheet 1 and IEC 294.
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1.2 Modes of packing

Reel packing

(tape wound on reel
with separation paper
between the layers)

b
K
A=Y
=
2-F1-03F
e *
’
d
91" Label
100 ot
AMMO pack
(meander-shaped
packing in
cardboard box)
=
8
s
S
o]
aDproy. 3601 4,
)\ 2% N\
0
') Outline dimensions Dimensions in mm
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1.3 Packaging units and minimum order quantities

The use of taped components in small quantities would not be economical, since the share of
the taping and packing costs would then be too high. Therefore, minimum quantities for order-
ing electrolytic capacitors have been determined, corresponding to the size of the reel or the
box.

Rated diameter Packaging units/Minimum order quantities
of the capacitor Reel packing AMMO pack
mm Iltems per reel Iltems per box
6.5 1300 1000
8.5 1000 800
10 600 700
12 450 600
14 350 500
16 250 350

1.4 Types available and ordering codes
The following types are suitable for tape packaging:

B 41010 B 43050
B 41283 B 43283
B 41588 B 43588
B 41590 B 43590

For reels with axial-lead, mass-produced electrolytic capacitors append a “9” to the ordering
code, for AMMO packs an *'8”, respectively.

Ordering code example for taped version
B41590-A**+-T*

Type L Code number for mode of packing
9

Code according to data sheet Reel packing
8 & AMMO pack

1>

2 Taping of capacitors with radial leads

B Torma ~an lrmmimem im Aamanw Aaman waidia MNIN IEA NOL ~
W aptT pavnayiily i atiuiruarive wilil UilN Itv 2OV, pal

® Type series B 41326/B 43326 (single-ended), 11 and

—_

2.5 mm capacitor height
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2.1 Dimensions and tolerances

4p Rated Lead
®0 ;_,\_T-f-— dimensions | diameter
T T DDxA d
‘ [\ | mm mm
il
5 x11 0.5
(Tg 6.3x 11 05
e | : =3 : 8 x125 | 05
m / =1 il 10 x 125 06
’ AL I r
~ l ! | |
L - o
A % A

——DOF‘—

P,
L‘LPO——

Designation Symbol Dimensions (mm) Remarks
Value Tolerance

Capacitor diameter D see max.

Capacitor height A table max.

Lead diameter d above +0.05

Pitch of sprocket holes Pq 12.7 +0.3 +1 mm/20 hole
pitches

Distance hole center to lead

center P, 3.81 + 0.7

Lead spacing F 5 + 0.6/—0.1

Slope of capacitor Ah 0 +2.0 measured at top of
component body

Slope of capacitor Ap 0 +1.3

Carrier tape width w 18 +1/-05

Hold-down tape width W, 12 min. Peel force = 5N

Position of sprocket holes W, 9 +0.75/-0.5

Position of hold-down tape | W, 3 max.

Distance hole center to kink| Ho 16 +0.5

Distance hole center to top

of component body H, 32.2 max.

Sprocket hole diameter D, 4 +0.2

Tape thickness t 0.7 +0.2

Projecting length of leads / 2 max.

Length of clipped leads L 11 max.
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Modes of packing

Taped capacitors of type series B41326/B 43326 are available on reel or in AMMO pack.
Cardboard box as illustrated below.

4+ é N §
@
s —
\4 é
Als]c T
Reel packing 3565 | 355 | 50
AMMO pack 330 | 330 | 47
Ordering codes and packaging quantities
Mode of packing Case Capacitor dimensions Minimum order quantity
size dr X Ir 2 packaging unit
mm items/box
1 5 x11 1400
Reel Ki 2 6.3 x 11 1100
¢! packing 3 8 x125 800
4 10 x125 600
1 5 xM1 2000
2 6.3x 11 1750
AMMO pack 3 8 x125 1250
4 10 x125 1000

Ordering code example for taped version
B41326-Ax»*+-T*

Type l L Code number for mode of packing

Code according to data sheet 9 = Reel packing
8 & AMMO pack

Siemens Aktiengesellschaft 68



Al Electrolytic Capacitors
Weights and Packaging Units

B40072

Weights and packaging units (PU)

(Packing in cardboard box, capacitors not taped; PU for taped capacitors are listed under

section “Tape Packaging’)

a) Can-type capacitors

Rated dimensions Weight') PU Rated dimensions Weight') PU
d x /(mm) g items d x/(mm) g items
22 x 25 9 384 30x 73 58 100
22x 30 12 384 35x 45 (43) 48 160
22 x 35 15 384 35x 55 (53) 57 80
22 x 40 18 256 35x 75(73) 78 80
25x 25 13 384 35x 80 105 80
25x 30 17 384 35 x 105 135 80
25x 35 19 384 40 x 55 (53) 75 60
25x40 22 256 40x 75 (73) 100 60
25x 45 28 256 40 x 105 (103) 150 60
30x25 17 240 50x 80 170 35
30 x 30 23 240 50 x 105 210 35
30x 35 29 240 65 x 105 360 25
30 x 40 36 240 75 x 105 480 20
30 x 45 41 160 75 % 140 640 20
30 x50 46 160 75 x 220 1100 20
30 x 55 (53) 48 200
b) Small capacitors c) Single-ended capacitors
B 41326; B 43326

Rated dimensions Weight') PU Rated dimensions Weight') PU
d x /(mm) g items d x /(mm) g items

6.5%x17.5 11 5000 5 x11 0.5 2500

85x17.5 1.8 5000 6.3x 11 0.6 2500
10 x20 2.6 2500 8 x125 0.9 1000
10 x25 32 2500 10 x125 13 1000
12 x30 5.4 1500 10 x20 2.3 500
14 x30 75 1000 125x25 4.2 250
16 x30 9.3 1000 16 x25 6.5 250
18 x39.5 14 500 16 x31.5 8.7 200
21 x40 18 500 18 %315 11.0 100
22 x40 18 500
25 x40 26 350
25 x45 30 300

') Typical values; deviation up to approx. + 3000 possible.
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1 Part number, ordering code

Siemens has introduced part numbers for all its technical products in order to expedite proce-
dures such as ordering and supplying, by means of data processing equipment. These part
numbers are stated in data sheets and data books, as well as in short form catalogs, thus
clearly identifying any deliverable component. Orders can be settled easier and faster, when the
customer indicates the part number.

The coding system is dealt with in the following sections.

Should, however, the coding system remain unclear, it is better to place the order uncoded
(clear text). Since the coded designation is necessary for the internal settiement, the cod-
ing will then be performed by Siemens, so that all types are supplied according to a coded
part number.

2 Construction of the part number

Digit position 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1st block 2nd block 3rd block

In order to facilitate the legibility, the part number comprising 15 digits, has been separated into
3 blocks of 6, 5 and 4 digits, the blocks being linked by a hyphen. Each of the three blocks be-
gins with a letter, whereas all other digits are Arabic figures.

2.1 Digit 1 to 6 (type number)

For passive components, the first block starts with the letter “B”’. Together with the following 5
figures the first block is to be understood as ‘“‘type number’ or B-number, dividing the passive
devices into groups, e.g. aluminum electrolytic capacitors have the B number group B40 «++ to
B445++,

2.2 Digit 7 (revision status)

The first letter of the second block - the 7th digit position of the type number — indicates the
revision status. Upon variation of the revision status, the code letter can be changed into the
next following letter of the alphabet.

There are different reasons for changing the revision status code letter: in most cases these
are either enhanced electrical characteristics (e.g. an extended temperature range) or changed
dimensions.

As far as improved electrical properties are concerned, the previous version can always be
replaced by the revised one. If the dimensions are subject to changes, the replacement
depends on certain conditions.

The former applicability will normally not be impaired if the diameter and/or the length are
scaled down, provided that the mounting conditions remain the same. In both cases (proper-
ties, size reduction) the previous letter of the revision status is changed into the following, e.g.
a version with the code letter A can be replaced by one with the code letter B. For this purpose
the letters A to H (1st third of the alphabet) are used.
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Quite a different situation is given, if a volume reduction has been attained at the expense of
scaled up dimensions (diameter or length) which may be necessary for reasons of standardiza-
tion. Here, difficulties in the replacement may arise when the mounting conditions are changed
as well. In these cases, the changed component is designated by a letter between J and R (2nd
third of the alphabet). This means that interchangeability is possible as far as the electrical
properties are concerned, but the dimensions are to be checked.

The letters S to Z (3rd third of the alphabet) serve to identify special versions. Therefore they
are indicated in the data sheets only in particular cases, when a special version advances to
standard type.

2.3 Digit 8 (rated voltage)

The meaning of the code figure of the rated voltage is indicated in the individual data sheets.
The code figures for the voltage ratings of electrolytic capacitors are mostly systematized.

2.4 Digit 9, 10, 11 and 13 (capacitance value)

In the above mentioned digits of the ordering code the rated capacitance of the electrolytic
capacitor has been coded as following:

a) The rated capacitance will be converted into the form a - 10°pF; the uF values must be con-
verted into the basic unit “pF”’. The factor a is the unchanged figure sequence of the value,
with the decimal point behind the second figure. The exponent b of the multiplier 10%is
clearly specified by the position of the decimal point and the basic unit ‘pF”, and can admit
values from 0 to 9. The lowest value to be represented is therefore 1 pF, the highest
99990 uF. Higher values are subject to special regulations, which are described later. For
capacitors with several partial capacitances the total of the individual values is coded in this
manner.

The 2 figures before the point are contained in the 9th and 10th digit; thus the decimal point
must always be imagined as being behind digit 10.

c) The exponent b which designates the number of naughts of the multiplier (see the following
code table for capacitance values) is the code number in digit position 11.

In case the calculation according to para. a) has shown a figure behind the decimal point,
this figure will be inserted in digit 13.

b

d
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Examples
Coding: —
Decoding: «
0.22 uF = 220000 pF =22 - 10* pF = -**224-+«+
47 uF = 4700000 pF =47 - 10° pF = -#*475-++ %+
22 uF= 22000000 pF =22 - 108 pF = -**226-#+++

470 pF = 470000000 pF = 47 - 107 pF = -++477-++++
2200 uF = 2200000000 pF =22 - 10° pF = -++228-++++
68500  uF = 68500000000 pF = 68,5 - 10° pF = -++689-+5+

This system allows the coding of rated capacitances up to 99900 pF only. The technical prog-
ress, however, enabled also the production of electrolytic capacitors with higher capacitance,
for which the following system was chosen:

Coding: —
Decoding: «
150000 uF = 150000000000 pF = 15 10" pF = -**150-****
1000000 pF = 1000000000000 pF = 10 - 10" pF = -**101-**++

In this code number only the last figure of the exponent, now containing two digits, is quoted. It
is, however, impossible to get mixed up with the capacitance values 15 pF, 100 pF, respectively,
resulting from the decoding formula a x 10% as such small rated capacitances are far below the
electrolytic capacitor range.

2.5 Digit 12 (tolerance)

Code letters in accordance with IEC publication 62/1968 are used to code the tolerances of
capacitance values.

Code letter Capacitance tolerance Code letter Capacitance tolerance

A Tolerances without M + 200/
proper code letter

+3000
0,
J + 5% Q 006
+509%0
0,
K +1090 T oo

The relevant tolerances available are contained in the individual data sheets.

2.6 Digit 14 and 15 (“counting digits”)

There exist electrolytic capacitors for which no difference in the ordering code can be deter-
mined when using the coding described above. This, for example, can happen for two dual
capacitors of identical design with partial capacitances of 150 puF+ 150 uF, 200 uF + 100 puF,
respectively. But nevertheless the ordering codes of both capacitors have to differ. For this
purpose the digits 14 and 15 are used, into which differing “‘counting digits” will be inserted, if
necessary.

Digit 15 also serves to identify the taped version and the type of packaging in the case of small
capacitors.

Code figure 9 2 taped, reel packing

Code figure 8 = taped, AMMO pack
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3 Example for the compiling of part numbers

Ordering code example: B41010-B8227-T8

Code figure for taped version
Type — (8 2 AP?IIMO packF))
Capacitance tolerance (T & +50 to —100/)
Rated capacitance
Code') (227 2 22.107 pF = 220 pF)
Rated voltage (8 & 63V dc)

Revision status

The part number can end behind digit position 12 (tolerance), if all subsequent digit positions
are ‘‘zero”. This is generally the case with electrolytic capacitors.

Exception: taped versions, multiple capacitances and special versions.

') This code is generally contained in the tables of the individual data sheets.
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SIKOREL® and High-Performance Capacitors
Can-type and small
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SIKOREL® 125

16 to 100 V dc
LL Grade

B41554

1000 to 150000 uF; 35.7 mm to 76.9 mm dia.

Construction

@ Surge-proof electrolytic capacitor in aluminum can with

insulating sleeve

@ Poles brought out to M5 screw terminals

® Mounting with ring clips

Features

@ Outstanding reliability and very long service life

® Wide temperature range

@ Good thermal characteristics

@ High ripple current capability

® Up to 10 years shelf life

@ CECC quality approval in preparation

@ All-welded construction ensures reliable contacting

Application

@ Highly professional power supplies

Accessories

@® Included in delivery (loosely):

..... Arinal anrawe ME « Q NIN QA _A
uylu iUrnival SUITwo ivio X O Wiy O9~4,

Q.
o,

toothed washers A5.1 DIN 6797
® Not included in delivery:
ring clips B 44030, page 263

Specifications and characteristics in brief
Sectional specifications DIN IEC 384, part 4

Type specification
IEC climatic category
DIN climatic category
Vibration resistance

Service life

Fraction failure
Failure rate

DIN 45910, part 12
B 40010 “General Technical Information”

DIN 41249
55/125/56 in acc. with DIN IEC 68, part 1
FKD (—55 to + 125 °C, humidity category D) in acc. with DIN 40040

In acc. with DIN IEC 68, part 2-6, test Fc:
displacement amplitude 0.75 mm, frequency range 10 to
55 Hz, acceleration max. 10 g, duration3x2h

Operating conditions dia. <51.6 mm dia. = 64.3 mm

40°C; VR; Iacr > 500000 h > 500000 h
85°C; VR; I1aC max > 15000 h > 25000 h
125°C; VR; Iacp > 2500 h > 5000h

< 10/o (during service life)
<20fit (<20-107%/h)
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(]
TP 52
o ET‘”F — 57

(Vo)

= !
i _ 64788

in. reach of screw: 8 mm ol b T Dimensions in mm

Marking of positive pole: +
Dimensions (mm) Approx.
dmax X /max dmin X Imin Dimension a weight
(with insulating sleeve) (with insulating sleeve) g
35,7x 56,7 349x 535 12,7 65
357x 82,1 349x 78,9 12,7 105
35,7 x107,5 349x104,3 12,7 135
51,6x 82,1 50,8 x 78,9 222 220
51,6 x107,5 50,8 x 104,3 22,2 280
64,3 x107,5 63,5x 104,3 28,5 440
76,9x107,5 76,2x 104,3 31,7 540
76,9 x 1456 76,2x 1424 31,7 840
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Rated voltage VR') 16 Vdc 25V dc 40V dc 63V dc 100V dc
Rated capacitance Dimensions dmax X /max
uF Tolerance Code
35,7 x 56,7
1000 -B9108-Q
35,7%x56,7 | 35,7x82,1
2200 -B8228-Q -B9228-Q
35,7x82,1?) | 51,6 x 82,1
3300 -B8338-Q -B9338-Q
4700 35,7x56,7 | 35,7x82,1 |357x107,5 |51,6x%x107,5
-B5478-Q -B7478-Q -B8478-Q -B9478-Q
516x82,1 | 64,3%x107,5
6800 -B8688-Q -B9688-Q
10000 35,7x56,7 | 35,7x82,1 | 357x%x107,5|51,6x107,5 |76,9 x 107,5°)
-B4109-Q -B5109-Q -B7109-Q -B8109-Q -B9109-Q
15000 —100/ ~Q 35,7x82,1 | 357x107,5 | 516x82,1 |643%x107,5 | 76,9x 1456
+30 0% -B4159-Q -B5159-Q -B7159-Q -B8159-Q -B9159-Q
22000 35,7x1075 | 51,6x82,1 |51,6x107,5 | 76,9 x 107,5
-B4229-Q -B5229-Q -B7229-Q -B8229-Q
33000 516x82,1 | 516x107,5 | 64,3x 107,5 | 76,9 x 145,6
-B4339-Q -B5339-Q -B7339-Q -B8339-Q
47000 51,6x107,5 | 64,3x 107,5 | 76,9 x 107,5
-B4479-Q -B5479-Q -B7479-Q
68000 64,3x107,5 | 76,9%x 107,5 | 76,9 x 145,6
-B4689-Q -B5689-Q -B7689-Q
76,9x107,5 | 76,9 x 145,6
100000 -B4100-Q | -B5100-Q
76,9%x 1456
150000 -B4150-Q

Example for the compiling of ordering codes
B41554-B4479-Q

Code according to table

Special dimensions as well as other capacitance and voltage values upon request.

For packaging units refer to page 69.

') Peak voltage Vp =1.15 Vg
2) Not quoted in DIN 41249
%) Dimensions deviating from DIN 41249
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CRr Vr ESRtp | ESAmax | Zmax It max |laCmax')|Iacmax')| Iacg') ESL
100 Hz | 100 Hz | 20 kHz 5 min 100Hz | 100 Hz | 100 Hz
20°C 20°C 20°C 20°C 40°C 85°C 125°C | approx.

uF Vdc mQ mQ mQ mA A A A nH
10000 15 38 26 0,32 17 i2 45 10
15000 12 26 21 0,48 23 16 58 10
22000 9 21 18 0,71 29 21 75 10
33000 16 7 17 15 1.1 30 24 8,7 15
47000 5 13 13 1,5 30 30 11 15
68000 5 13 11 2,2 40 38 14 20
100000 4 10 9 3,2 40 39 14 20
150000 4 10 8 4,0 40 40 16 20
4700 22 40 31 0,24 14 10 3,7 10
10000 14 28 21 0,50 21 15 54 10
15000 11 24 17 0,75 26 19 6,8 10
22000 25 8 20 15 1,1 30 22 8,1 15
33000 6 15 12 1,7 30 29 10 15
47000 5 13 11 24 40 34 12 20
68000 5 1 9 3,4 40 35 13 20
100000 4 9 8 4,0 40 39 15 20
4700 15 35 25 0,38 20 14 52 10
10000 11 27 17 0,80 26 19 6,8 10
15000 8 20 14 1,2 30 22 8,1 15
22000 40 6 15 12 1,8 30 29 10 15
33000 5 13 10 2,6 40 34 12 20
47000 5 12 9 3,8 40 35 13 20
68000 4 9 8 4,0 40 39 15 20
2200 26 60 30 0,28 13 9,4 3,4 10
3300 17 39 24 0,42 19 14 49 10
4700 13 31 20 0,60 24 17 6,2 10
6800 63 10 23 17 0,86 28 20 72 15
10000 7 18 14 1,3 30 27 9,6 15
15000 6 15 11 1,9 40 31 1 20
22000 5 12 9 2,8 40 35 13 20
33000 4 9 8 4,0 40 39 15 20
1000 55 120 48 0,20 9,9 6,9 2,5 10
2200 26 57 30 0,44 17 12 42 10
3300 17 37 24 0,66 21 15 54 15
4700 100 13 29 20 0,94 29 20 72 15
6800 8 22 17 1,4 36 25 9,1 20
10000 7 15 14 2,0 40 30 11 20
15000 6 13 11 3,0 40 36 13 20

Details on deviating frequencies and temperatures are shown in the following curves.
Any voltage occurring during continuous operation may only lie within the range between rated
voltage and —2 V.

) The current load on the contact elements must not ecxeed the following limits, even when frequency and temperature fac-
tors have been taken into account.

Capacitor diameter <51.6 mm:30 A

Capacitor diameter > 51.6 mm:40 A
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Service life')
versus ambient temperature 7Ta at ripple current operation

for <51.6 mm dia.

@ Tac max, 40°C
@ TaC max, 85°C

QB Iacp, 125°¢
as tabulated
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® Jacpr at 40°C = 2.24 . Jacr at 125°C

') For details on service life curve refer to page 32.
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B 41554

Permissible ripple current Iac
versus frequency f

13
If
{100 2
12
d 1
11 NS —
' A~ T
){

10 = Na b
" Vr dmax (mm)

7 Vdc 35,7 | 51,6 | 64,3 | 76,9
09 16; 25 b a a a
! 40 c b a a

63 d c c b
100 d c c c

08

56 8 107 2 L 6 8 10° 2Hz
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Capacitance C

versus frequency f

Typical behavior
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C100Hz
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B 41554

Impedance Z
versus frequency f
Q Typical behavior

10!
7 4
100 : :
4 N\ d Vil
\\ E / /
a /, CR VR dmax Curve
107 1 >)/< 7 1/ uF Vdc | mm
\
4 Q/)‘é ‘/’r 150000 16 a
s 68000 40 | 769 b
2 <ON Rd 15000 100 c
10 S - 7
4 Dol it e P 10000 16 d
4700 40 | 357 e
I 1000 100 f

103 L—
102 5105 5104 510° 510° 510 Hz

—_—f

Equivalent series resistance £ESA
versus frequency f
Typical behavior

15
ESRys
ESR100 Hz
N
\
10 ' a b
§‘\Q‘ﬁs.~ Va dmax (mm)
. Vdc 35,7 | 516 | 64,3 | 76,9
-
¢ d ™ 16; 25 b a a a
40 c b a a
63 d c c b
100 d c c c
05 )
L 6 80" 2 L 6 810 2kHz
— = f
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16 to 100V dc
LL Grade

Al Electrolytic Capacitors
SIKOREL® 105

B41550
B41570

1000 to 150000 pF; 35.7 mm to 76.9 mm dia.;

applicable up to 125°C") =,
Construction
@ Surge-proof electrolytic capacitor in aluminum can with insulating
sleeve
@ Poles brought out to M5 screw terminals
@® Mounting with ring clips (B 41550) or with threaded stud (B 41570)
Features B41550 B41570
@ High reliability and long service life
® Wide temperature range
@ High ripple current capability
@ All-welded construction ensures reliable contacting
® Up to 10 years shelf life
Application
@ All professional power supplies
Accessories
® Included in delivery (loosely):
cylindrical screws M5 x 8 DIN 84-4.8;
toothed washers A5.1 DIN 6797
@ Not included in delivery:
ring clips B 44030, page 263 (for type B 41550)
insulating parts B 44020, page 260 (for type B 41570)
Specifications and characteristics in brief
Sectional specifications DIN IEC 384, part 4
DIN 45910, part 12
B 40010 “General Technical Information”
Type specification Dimensions in acc. with DIN 41249
IEC climatic category  55/105/56 in acc. with DIN IEC 68, part 1
Permissible operating —55to +105°C’)
temperature
Humidity category D in acc. with DIN 40040
Vibration resistance In acc. with DIN IEC 68, part 2-6, test Fc:
displacement amplitude 0.75 mm, frequency range 10 to 55 Hz,
acceleration max. 10 g, duration 3x 2 h
Service life Operating conditions dia. < 51.6 mm dia. = 64.3 mm
40°C; VR; lacr > 500000 h > 500000 h
85°C; VR; Iac max > 15000 h > 25000 h
105°C; VR; Iacr > 10000 h > 20000 h

Fraction failure
Failure rate

< 10/o (during service life)
<20fit (<20-107%h)

') After having removed the insulating sleeve, operation up to 125°C is permitted: for dia. < 51.6 mm: 2500 h; for dia. > 64.3

mm: 5000 h
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B 41550

B41570
Type B 41550 Type B 41570
d { {
i ‘ =
7N i B
2 i Zin g gr %
5 2 ‘fﬁj
, 6.4:0%
Min. reach of screw: 8 mm ly ] w03
Dimensions in mm
Marking of positive pole: +
Dimensions (mm) Approx.
dmax X /max dmin X min dq 14-1 Dimension | weight
(with insulating sleeve)|(with insulating sleeve) a o]
35,7 x 56,7 349x%x 53,5 M8 13 12,7 65
35,7 x 82,1 349x 78,9 M8 13 12,7 105
35,7 x107,5 34,9 x 104,3 M8 13 12,7 135
51,6 x 82,1 50,8 x 78,9 M12 17 22,2 220
51,6 x107,5 50,8 x 104,3 M12 17 22,2 280
64,3x 107,5 63,5 % 104,3 M12 17 28,5 440
76,9 x 107,5 76,2x104,3 M12 17 31,7 540
76,9x 1456 76,2x142,4 M12 17 31,7 840
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B B41550

B41570
Rated voltage VR') 16V dc 25Vdc 40V dc 63V dc 100 V dc
Rated capacitance Dimensions dmax X /max
uF Tolerance ® ‘ Code
N
35,7 x 56,7
1000 -A9108-Q
2200 357x 56,7 | 357x82,1 |
-A8228-Q -A9228-Q
35,7 x 82,1?) | 51,6 x 82,1
3300 -A8338-Q -A9338-Q
4700 35,7x56,7 | 357x82,1 }35,7x107,5}51,6x 107,5‘
-A5478-Q -A7478-Q -A8478-Q -A9478-Q
51,6 x82,1 | 64,3x107,5
6800 -A8688-Q -A9688-Q
10000 35,7x56,7 | 357x82,1 | 357x%x107,5] 51,6x107,5 76,9 x 107,53)‘
-A4109-Q -A5109-Q -A7109-Q -A8109-Q -A9109-Q
15000 -—100/ ~Q 35,7x82,1 | 357x107,5| 51,6x82,1 | 64,3x107,5 | 76,9x 1456
+30 0= -A4159-Q -A5159-Q -A7159-Q -A8159-Q -A9159-Q
22000 35,7x107,5 51,6x82,1 | 51,6%x107,5] 76,9% 107,5
-A4229-Q -A5229-Q -A7229-Q -A8229-Q
33000 51,6 x82,1 | 51,6x107,5 | 64,3x107,5 | 76,9 x 145,6
-A4339-Q -A5339-Q -A7339-Q -A8339-Q
47000 51,6 x 107,5 | 64,3x 107,5 | 76,9x 107,5
-A4479-Q -A5479-Q -A7479-Q
68000 64,3x107,5 | 76,9x 107,5 | 76,9 x 145,6
-A4689-Q -A5689-Q -A7689-Q
76,9x107,5 | 76,9x 145,6
100000 -A4100-Q -A5100-Q
76,9 x 145,6
150000 -A4150-Q
Exampl r the compiling of ordering codes
for ring mounting for threaded stud mounting

B41550-A4479-Q

B41570-A4479-Q

Code according to table

Code according to table

Special dimensions as well as other capacitance and voltage values upon request.

For packaging units refer to page 69.

N These capacitors are preferred types B (refer to page 4).

') Peak voltage Vp = 1.15 VR
2) Not quoted in DIN 41249
%) Dimensions deviating from DIN 41249
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B B41550
B41570
CRr VR ESRtyp | ESRmax | Zmax I max |1acmax')|Iacmax')| Iacr') ESL
100 Hz | 100 Hz | 20 kHz 5 min 100 Hz | 100 Hz | 100 Hz
20°C 20°C 20°C 20°C 40°C 85°C 105°C | approx.

uF Vdc mQ mQ mQ mA A A A nH
10000 15 38 26 0,32 17 12 6,2 10
15000 12 26 21 0,48 23 16 8,1 10
22000 9 21 18 0,71 29 21 10 10
33000 16 7 17 15 1,1 30 24 12 15
47000 5 13 13 1,5 30 30 16 15
68000 5 13 11 2,2 40 34 17 20
100000 4 10 9 3,2 40 39 19 20
150000 4 10 8 40 40 40 22 20
4700 22 40 31 0,24 14 10 5,2 10
10000 14 28 21 0,50 21 15 75 10
15000 11 24 17 0,75 26 19 9,4 10
22000 o5 8 20 15 1.1 30 22 11 15
33000 6 15 12 1,7 30 29 15 15
47000 5 13 11 2,4 40 34 17 20
68000 5 11 9 3,4 40 35 17 20
100000 4 9 8 4,0 40 39 21 20
4700 15 35 25 0,38 20 14 7,2 10
10000 11 27 17 0,80 26 19 9.4 10
15000 8 20 14 1,2 30 22 11 15
22000 i 6 15 12 1,8 30 29 15 15
33000 i 5 13 10 26 | 40 34 17 20
47000 5 12 9 3,8 40 35 17 20
68000 4 9 8 40 40 39 21 20
2200 26 60 30 0,28 13 9,4 47 10
3300 17 39 24 0,42 19 14 6,8 10
4700 13 31 20 0,60 24 17 8,7 10
6800 63 10 23 17 0,86 28 20 10 15
10000 7 18 14 1,3 30 27 13 15
15000 6 15 11 1,9 40 31 15 20
22000 5 12 9 28 40 35 17 20
33000 4 9 8 4,0 40 39 21 20
1000 55 120 48 0,20 9,8 7 3,5 10
2200 26 57 30 0,44 16 12 59 10
3300 17 37 24 0,66 22 16 8,0 15
4700 100 13 29 20 0,94 28 20 10 15
6800 10 22 17 1,4 36 26 13 20
10000 7 15 14 2,0 40 32 16 20
15000 6 13 11 3,0 40 36 18 20

Details on deviating frequencies and temperatures are shown in the following curves.
Any voltage occurring during continuous operation may only lie within the range between rated

voltage and —2 V.
N These capacitors are preferred types H (refer to page 4).
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) The current load on the contact elements must not ecxeed the following limits, even when frequency and temperature
factors have been taken into account.
Capacitor diameter < 51.6 mm:30 A
Capacitor diameter > 51.6 mm :40 A



B 41550
B 41570

Service life')
versus ambient temperature 7a at ripple current operation

for <51.6 mm dia.
30

”':: @ IaC max, 40°C
‘ @ TaC max, 85°C

() Iacs, 105°c
as tabulated

Tac
Tacg, 105°c
2,

110 120°C

Iac 1 (D Iacmax, 40°c
m 25 @ Iac max, 85°C
' Q@ Iach, 105°c

l 20 as tabulated

1,54

10

05

0 3
40 50 60 70 80 90 100 10 120 °C

® Jacg at 40°C = 1.60 - Jacr at 105°C

') For details on service life curve refer to page 32.
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B 41550

B 41570
Permissible ripple current Jac
versus frequency f
13
]f
1100 Hz
12
—
12 N ST L —
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~ Vdc 35,7 | 516 | 64,3 | 76,9
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Capacitance C
versus frequency f
Typical behavior
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B 41550
B 41570

Impedance Z
versus frequency f
Q Typical behavior
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Equivalent series resistance ESR
versus frequency f
Typical behavior
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CF( VR dmax
uF Vdc mm
150000 16 a
68000 40 76,9 b
15000 100 [
10000 16 d
4700 40 35,7 e
1000 100 f
Vr dmax (Mm)
Vdc 35,7 | 516 | 643 | 769
16; 25 b a a a
40 c b a a
63 d c c b
100 d [¢] c (o]




Al Electrolytic Capacitors 160 to 400 V dc
High-Performance Version LL Grade

B 43550
B43570

150 to 15000 uF; 35.7 mm to 76.9 mm dia.

Construction

@ Surge-proof electrolytic capacitor in aluminum can with insulating
sleeve

@ Poles brought out to M5 screw terminals, with 76.9 mm dia. to M6
screw terminals

® Mounting with ring clips (B 43550) or with threaded stud (B 43570)

Features

@ High reliability

@ Wide temperature range

@ High ripple current capability

® All-welded construction ensures reliable contacting

Application
@ Highly professional power supplies
@ Power electronics, e.g. capacitor banks in power converters

Accessories

@ Included in delivery (loosely):
for 35.7 to 64.3 dia.: cylindrical screws M5 x 8 DIN 84-4.8;
toothed washers A5.1 DIN 6797
for 76.9 dia.: cylindrical screws M6 x 12 DIN 85-4.8;
toothed washers A6.4 DIN 6797

® Not included in delivery:
ring clips B 44030, page 263 (for type B 43550)
insulating parts B 44020, page 260 (for type B 43570)

Specifications and characteristics in brief
Sectional specifications DIN IEC 384, part 4
DIN 45910, part 12
B 40010 “General Technical Information”
Type specification Dimensions in acc. with DIN 41248
|IEC climatic category = < 350V dc: 40/105/56 .
> 350 V dc: 40/085/56
Permissible operating <350V dc: —40to +105°C
temperature >350Vdc: —40to + 85°C
Humidity category D in acc. with DIN 40040
Vibration resistance In acc. with DIN IEC 68, part 2-6, test Fc:

B43550 B43570

in acc. with DIN IEC 68, part 1

displacement amplitude 0.75 mm, frequency range 10 to

55 Hz, acceleration max. 10 g, duration3x 2 h

Service life Operating conditions Va <350V dc VR=385Vdc
40°C; VR; Iacr > 360000 h > 180000 h
85°C; VR; Iac max > 10000 h > 8000 h
105°C; VRr; lacr > 4000 h -
Fraction failure <10/ (during service life)
Failure rate <20fit (<20-107%/h)
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B43550
B43570

Type B 43550 Type B 43570

—] S b e e ¢
E
i)
M5: Min. reach of screw: 8 mm ly |fa—
M86: Min. reach of screw: 12 mm Dimensions in mm
Marking of positive pole: +
Dimensions (mm) Approx.
dmax X Imax dmin X Imin di 11-1 Dimension | weight
(with insulating sleeve)|(with insulating sleeve) a g
35,7x 56,7 34,9x 535 M8 13 12,7 65
35,7 x 82,1 349x%x 78,9 M8 13 12,7 105
35,7 x107,5 34,9%x104,3 M8 13 12,7 135
51,6 x 82,1 50,8 x 78,9 M12 17 22,2 220
51,6 x107,5 50,8 x 104,3 M12 17 22,2 280
64,3x107,5 63,5 x 104,3 M12 17 28,5 440
76,9x107,5 76,2x107,5 M12 17 31,7 540
76,9 x 1456 76,2x 1424 M12 17 31,7 840
76,9 x221,8 76,2%x218,6 M12 17 31,7 1300

') Max. 17.7 mm for M6 screw terminals
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B43550

B43570
Rated voltage Vgr") 160V dc 250V dc 350V dc 400V dc?)
Rated capacitance Dimensions dmax X /max
uF Tolerance
150 35,7 x 56,7 35,7 x 56,7
-A4157-Q -E157-Q
200 35,7 x 56,7 35,7 x 82,1 35,7 x 82,1
-A2227-Q -A4227-Q -E227-Q
330 35,7 x 56,7 35,7 x 82,1 35,7% 107,5 35,7x107,5
-A1337-Q -A2337-Q -A4337-Q -E337-Q
470 35,7 x 56,7 35,7 x107,5 51,6 x 82,1 51,6 x 82,1
-A1477-Q -A2477-Q -A4477-Q -E477-Q
680 35,7 x 82,1 51,6 x82,1 51,6 x 107,5 51,6 x107,5
-A1687-Q -A2687-Q -A4687-Q -E687-Q
1000 35,7 x107,5 51,6 x107,5 64,3 % 107,5 64,3x 107,5
-A1108-Q -A2108-Q -A4108-Q -E108-Q
1500 — 100/ ~Q 51,6 x 82,1 64,3x 107,5 64,3 x 107,5 64,3 x107,5
+307°= -A1158-Q -A2158-Q -A4158-Q -E1568-Q
2200 51,6x107,5 64,3 x 107,5 76,9x 107,5 76,9%x107,5
-A1228-Q -A2228-Q -B4228-Q -F228-Q
3300 64,3 x 107,5 76,9 x107,5 76,9 x 1456 76,9 x 1456
-A1338-Q -B2338-Q -B4338-Q -F338-Q
4700 64,3 x 107,5 76,9%x 1456 76,9 x 221,8 76,9 x 221,8
-A1478-Q -B2478-Q -B4478-Q -F478-Q
76,9x221,8
6000 -B4608-Q
76,9 x 107,5 76,9 x 221,8
6800 -B1688-Q -B2688-Q
76,9 x 145,6
10000 -81109-Q
76,9 x221,8
15000 -B1159-Q

Example for the compiling of ordering codes
without threaded stud

B43550-A1337-Q

Code according to table

with threaded stud
B43570-A1337-Q

Code according to table

Special dimensions as well as other capacitance and voltage values upon request.
For packaging units refer to page 69.

') Peak voltage Vp = 1.15- VR (160, 250 V dc); 1.1 Vg (350 and 400 V dc)
2) 385 V version available upon request.
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B43550

B43570
Cr VR ESRtyp | ESRmax | Zmax It max |1acmax')|{1acmax')| Iacm') ESL
100Hz | 100Hz | 10kHz | 5min 100Hz | 100 Hz | 100 Hz
20°C 20°C 20°C 20°C 40°C 85°C 105°C | approx.

uF Vdc mQ mQ mQ mA A A A nH
330 210 450 290 0,11 41 25 1,2 10
470 150 240 200 0,15 48 29 1,4 10
680 100 140 130 0,22 6,8 42 2,0 10
1000 70 100 98 0,32 8.8 55 2,6 10
1500 47 68 67 0,48 11,0 6,7 3,2 15
2200 160 33 50 49 0,71 14,0 8,8 42 15
3300 22 35 34 1,1 19,0 12,0 57 20
4700 16 27 26 1,5 23,0 14,0 6,8 20
6800 12 24 23 2,2 27,0 16,0 7.8 20
10000 9 18 17 3,2 34,0 21,0 10,0 20
15000 7 17 16 4.8 48,0 29,0 14,0 20
220 220 440 330 0,11 41 25 1,2 10
330 150 300 220 0,17 54 3,4 1,6 10
470 100 190 160 0,24 75 46 2,2 10
680 73 140 110 0,34 8.8 55 2,6 15
1000 250 50 100 82 0,50 12,0 71 3.4 15
1500 34 62 59 0,76 16,0 9,7 4,6 20
2200 24 45 44 1,1 18,0 11,0 54 20
3300 17 33 32 1,7 22,0 14,0 6,5 20
4700 12 27 26 24 30,0 18,0 8,8 20
6800 9 23 22 3.4 41,0 250 12,0 20
150 270 600 410 0,11 37 2,3 1.1 10
220 180 420 280 0,16 5,1 3,2 1,5 10
330 120 280 190 0,24 6,8 42 2,0 10
470 87 190 140 0,33 78 4.8 2,3 15
680 60 130 100 0,48 11,0 6,5 3,1 15
1000 350 42 90 72 0,70 14,0 8,6 41 20
1500 29 60 52 11 17,0 11,0 50 20
2200 20 45 40 1,6 20,0 13,0 6,0 20
3300 14 30 29 2,3 28,0 17,0 8,1 20
4700 11 24 23 3,3 37,0 23,0 11,0 20
6000 9 20 19 4.2 41,0 25,0 12,0 20

cont’d on page 94

') The current load on the contact elements must not ecxeed the following limits, even when frequency and temperature fac-
tors have been taken into account.
Capacitor diameter < 51.6 mm: 30 A
Capacitor diameter 64.3 mm: 40 A
Capacitor diameter 76.9 mm: 50 A
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B43550

B43570
Cr VR ESRtyp | ESRmax Zmax It max | Iacmax') | Iacr’) ESL
100 Hz 100 Hz 10 kHz 5 min 100 Hz 100 Hz
20°C 20°C 20°C 20°C 40°C 85°C approx.
uF Vdc mQ mQ mQ mA A A nH
150 270 600 410 0,12 3,3 1,4 10
220 180 420 280 0,18 45 1.9 10
330 120 280 190 0,26 59 2,5 10
470 87 190 140 0,38 71 3,0 15
680 400 60 130 100 0,54 9,4 4,0 15
1000 42 90 72 0,8 12,0 53 20
1500 29 60 52 1,2 15,0 6,5 20
2200 20 45 40 1,8 18,0 78 20
3300 14 30 29 2,6 24,0 10,0 20
4700 11 24 23 3,8 33,0 14,0 20

Details on deviating frequencies and temperatures are shown in the following curves.
Any voltage occurring during continuous operation may only lie within the range between rated
voltage and —2 V.

Service life?)
versus ambient temperature Ta at ripple current operation

40

Tacg, 105°c 35

1 30

25

’\ \
15NN

10 ——\——\—

£ £

0s—8-\-§

[=3

oL 811 8

40 50

for Vg = 160 to 350 V dc

1..

® Jacrat40°C = 2.24 - Jacrat 105°C

@ Iacmax, 40c
® Iacmax, 8s°c
@ Iach, 10s5°c

) The current load on the contact elements must not exceed the following limits, even when frequency and temperature fac-
tors have been taken into account.
Capacitor diameter < 51.6 mm: 30 A
Capacitor diameter 64.3mm: 40 A

Capacitor diameter 76.9 mm:
For details on service life curve refer to page 32.

~

Siemens Aktiengesellschaft

50 A

94



B 43550
B 43570

Service life')
versus ambient temperature Ta at ripple current operation

for Vr > 350V

30 ® TaC max, 40°c
Jac @ Iacn,s5°c
facg g5°c as tabulated

® /acgat40°C =
224 . Jacgat85°C

15
10
05
0
40 50 60 70 80 90°C
—
Permissible ripple current Jac Impedance Z
versus frequency f versus frequency f
o Typical behavior
14 T 10° T
d '/: \N ZZOOIF/éSOV
A\ M
Toowz 43 - ] z b \\\ 3300uF/ 160V
i %a A 47004F/ 400V
1NN o \\ Q 6000 F/ 350V
1,2 v c A%V 7
V// b NSRS Vi
T AR\ /
11
N
\\ ~
-2 N
1 10
0 4 S 7/
0,9% b
08 ; : . 107
5 102 46810 2 & 6810° 2 46810 Hz 107 5 10° 510° 5 10° 5 10°Hz
— f — f
d'max 35,7 | 51,6 | 643 | 76,9
Curve d c b a

') For details on service life curve refer to page 32.
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B 43550
B 43570

Equivalent series resistance £ESR

versus frequency f
Typical behavior

1,3N

ESR¢ 12
ESR100 Hz
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S 8102 468102 4 6810°2 4 6810°Hz

—.f
dmax 35,7 | 51,6 | 64,3 | 76,9
Curve d c b a
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Al Electrolytic Capacitors 5to 55V dc B41431
SIKOREL® SMPS LL Grade

2800 to 46000 uF; 35.7 mm dia.

Construction

@ Surge-proof electrolytic capacitor in aluminum can with insulating
sleeve

@ All-welded construction ensures reliable contacting

@ Poles brought out to heavy duty screw terminals with UNF thread

® Mounting with ring clips

Features

@ Particularly low impedance throughout wide temperature range
® Good thermal characteristics

@ High ripple current capability

@® Low ohmic losses

® Long service life

® Up to 10 years shelf life

Application

@ Professional switch-mode power supplies with high clock
frequencies

Accessories

@ Included in delivery (loosely):

Screws 10-32 UNF-2 A x 9.5; toothed washers A5.1 DIN 6797
® Not included in delivery:

ring clips B 44030, page 263

Specifications and characteristics in brief
Sectional specifications DIN IEC 384, part 4
DIN 45910, part 12
B 40010 “General Technical Information”
IEC climatic category ~ 55/105/56 in acc. with DIN IEC 68, part 1
Permissible operating —55to +105°C
temperature
Humidity category F') in acc. with DIN 40040
Vibration resistance In acc. with DIN IEC 68, part 2-6, test Fc:
displacement amplitude 0.75 mm, frequency range 10 to 55 Hz,
acceleration max. 10 g, duration 3x 2 h
Service life 40°C; VR; Iacr: > 180000 h
85°C; VR; IaCmax: > 4500 h
105°C; VR; Iacr: > 2000h
Fraction failure <10/ (during service life)
Failure rate < 40fit (<40-107%/h)

') These capacitors also comply with the test conditions of humidity category E in acc. with DIN 40040.
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8 B41431
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Min. reach of screw: 9.5 mm

+

Dimensions in mm

08
03

4

Marking of positive pole: +

Case size Dimensions (mm) Approx. ESL
dmax X Imax dmin X Imin weight approx.

(with insulating sleeve) | (with insulating sleeve) g nH

AA 35,7x 56,7 34,9x 53,5 60 10

AB 357x 821 349x%x 789 95 10

AC 35,7 x107,5 34,9 % 104,3 120 10
CR'") VR?) ESRwp | ESRmax | Ir,max | IaCmax’) | Iacmax®) | ITacg®) Case | Ordering

20 kHz 20 kHz 5min 20 kHz 20 kHz 20 kHz size code
20°C 20°C 20°C 40°C 85°C 105°C

uF Vdc mQ mQ mA A A A B41431-
18000 58 7.6 0,18 26,6 16,1 77 AA -A189-M
32000 5 45 59 0,32 30,0 21,2 10,2 AB -A329-M
46000 3,8 5,0 0,46 30,0 258 12,4 AC -A469-M
15000 6,0 7.8 0,23 26,2 15,8 7.6 AA -D159-M
N 27000 75 46 6,0 0,41 30,0 20,9 10,1 AB -D279-M
39000 39 51 0,59 30,0 254 12,2 AC -D399-M
N 10000 6,4 8,4 0,32 253 15,3 7.4 AA -A4109-M
N 18000 16 49 6,4 0,58 30,0 20,3 97 AB -A4189-M
26000 4,0 5,2 0,84 30,0 251 12,1 AC -A4269-M
8800 6,6 8,6 0,36 25,0 15,1 7.3 AA -G888-M
16000 20 5,0 6,5 0,64 30,0 20,1 9,7 AB -G169-M
22000 41 54 0,88 30,0 24.8 1,9 AC -G229-M
N 6300 71 9,3 0,36 241 14,5 7,0 AA -K638-M
N 11000 28 53 6,9 0,62 30,0 19,4 9.4 AB -K119-M
16000 43 5,6 0,90 30,0 24,2 11,7 AC -K169-M
N 4500 75 9,8 0,32 23,1 14,0 6,7 AA -A7458-M
N 8100 35 55 7.2 0,57 30,0 19,1 9,2 AB -A7818-M
12000 45 59 0,84 30,0 23,7 14 AC -A7129-M
N 2800 8,7 11,3 0,31 21,7 13,1 6,3 AA -N288-M
N 5000 55 6,3 8,2 0,55 29,6 17,9 8,6 AB -N508-M
7300 5,0 6,5 0,81 30,0 225 10,8 AC -N738-M

Special dimensions as well as other capacitance and voltage values upon request.

For packaging units refer to page 69.
Details on deviating frequencies and temperatures are shown in the following curves.
Any voltage occurring during continuous operation may only lie within the range between rated

voltage and —2 V.

N These capacitors are preferred types B (refer to page 4).

') Capacitance tolerance + 200

2) Peak voltage Vp = 1.15 Vg

%) The current load on the contact elements must not exceed the limit of 30 A, even when frequency and temperature factors
have been taken into account.

Siemens Aktiengesellschaft

98



B 41431

Service life')

versus ambient temperature Ta at ripple current operation
40

@ Tac max, 40°c

Iac @ Tac max, 8s5°c
mao ®) Iacr, 105°c
T ' as tabulated

25

20 Iy \

15

10

05+

100000h 1 //
/

50 000 h

250000 h

o
=
o
w1
o
Lol
o

® /acrat40°C = 1.83- Jacrat 105°C

Permissible ripple current Jac Series capacitance Cs
versus frequency f versus temperature T (f=100 Hz)
Typical behavior
11 1,2
I b
T C 500 —T"
!ZO KkHz 10 — ae 10 —]
// ! L]
L~ =
T 0'9 ,Z/ //
/?\ 5V, 75V 08
16V, 20V, 28V, 35V
08 2 sy
0,6
0,7
/ 04
0.6 -
0,5 02
04 0
5 10 2 5 10° 2 5 10° 2Hz 60 -40 20 0 20 40 60 B0 100°C120

—_— f —T

") For details on service life curve refer to page 32.
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Impedance Z
versus frequency f

Qo Typical behavior

5 107 Hz

Equivalent series resistance £ESR
versus frequency f
Typical behavior

\

, 35V
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Siemens Aktiengesellschaft

2 Hz

100

Cr Vr Curve

uF Vdc

39000 75 a

27000 75 b

15000 75 c
5000 55 d
2800 55 e




Al Electrolytic Capacitors

SIKOREL® 125

10 to 100 V dc
LL Grade

B41590

4.7 to 4700 uF; 7.0 mm to 25.5 mm dia.

Construction

@ Surge-proof electrolytic capacitor, polar, in tubular aluminum case

with insulating sleeve

@ Negative pole connected to case
@ Axial leads; welded terminal connections ensure reliable contacting

Features

@ Outstanding reliability and very long service life
® Wide temperature range

® Excellent parametric stability

@ High ripple current capability

® Up to 10 years shelf life

Application

@ High rel equipment in industrial electronics
® Automotive electronics

Specifications and characteristics in brief
Sectional specifications DIN |IEC 384, part 4

Type specification
IEC climatic category
DIN climatic category
Vibration resistance

Service life

Fraction failure
Faiiure rate
Taping

DIN 45910, part 12
B 40010 “General Technical Information”

Dimensions in acc. with DIN 41257
55/125/56 in acc. with DIN IEC 68, part 1
FKD (=55 to +125°C"), humidity category D) in acc. with DIN 40040

In acc. with DIN IEC 68, part 2-6, test Fc:
displacement amplitude 0.75 mm, frequency range 10 to 55 Hz,
acceleration max. 10 g, duration 3x 2 h

Operating conditions dia. < 10 mm, dia. = 12 mm to
dia.21 mm, dia.25 mm | dia.18 mm
40°C; VR; Iacr > 500000 h > 500000 h
85°C; VR; Iac max > 10000 h > 15000 h
125°C; VR; Iacr > 2000h > 3000 h

< 0.59%0 (during service life)
< 10fit (< 10-107%h)
Capacitors with 6.5 mm to 16 mm dia. are also available on tape.

For information on tape packaging and ordering code example refer to
pages 64 to 66.

") For < 18 mm dia.: operation at 145°C and < 0.6 - Vg permissible for 500 h
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B41590

{pox =405 Dimensions (mm) Approx.
ax/ dmax X Imax | Lead | weight
+ (rated (with insulat-| dia. g
+ " dimensions)| ing sleeve)
u 6,5x175| 7,0x19 11
{ a 85x175| 9,0x19 o8 18
10 x20 10,5%x21,5 ’ 2,6
Tinned lead R 10 x25 10,5x 26,5 3,2
06...0,8 mm dia. 12 x30 12,5 x 32 54
[+5 1,30 14 x30 14,5 x 32 75
Min. lead spacing 16 %30 16,6 x 32 08 9,3
18 x39,5| 18,56x41,5 ’ 14
T 21 x40 21,5x41,5 18
Dimensions in mm 25 x40 | 255x415 26
Rated voltage VR') 10Vdc 16V dc 25V dc 40V dc ] 63Vdc 100V dc
Rated capacitance Rated dimensions d x /
uF Tolerance Code

6,5x17,5 | 85%x17,5

47 AB475.T | -A9475.T
0 65x175 | 85x17.5 | 85x175
-A7106-T | -A8106-T | -A9106-T

o 85x175 | 85x17.5 | 10x25
A7226-T | -A8226-T | -A9226-T

p 65%175 | 85x175 | 85x175 | 85x175 | 10x25 | 12x30
-A3476-T | -A4476-T | -A5476-T | -A7476-T | -ABA76-T | -A9476-T

100 85x175 | 85x17.5 | 10x20 | 10x25 | 12x30 | 16x30
10, . | “AS107-T | -A4107-T | -AS107-T | -A7107-T | -A8107-T | -A9107-T
oo |+50 0= TIT10x20 | 10x25 | 12x30 | 12x80 | 16x30 | 16x395

-A3227-T | -A4227-T | -AB227-T | -A7227-T | -A8227-T | -A9227-T

470 12x 30 12x 30 14 x 30 16 x 30 18 x 39,5 25x 40
-A3477-T | -A4477-T | -ABA77-T | -A7477-T | -ABA77-T | -A9477-T

14 % 30 16 x 30 18x 39,5 21 x40 25 x40

1000 -A3108-T | -A4108-T | -A5108-T | -A7108-T | -A8108-T
2200 18x395 | 18x395 | 21x40 | 25x40

-A3208.T | -A4228.T | -A5228-T | -A7228-T
2700 25x40 | 25x40

-A3478-T | -A4478-T

Capacitors available on tape

Example for the compiling of ordering codes
B41590-A8107-T

Code according to table

Special dimensions as well as other capacitance and voltage values upon request.
For packaging units refer to page 69.

') Peak voltage Vp = 1.15 VR
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B41590

Cr VR |tan Smax| ESRwyp | ESAmax| Zmax | Ir, max |1aCmax')|1acmax')| Tacr') | ESL
100Hz | 100 Hz | 100Hz | 10 kHz | 5min | 100 Hz | 100 Hz | 100 Hz
20°C 20°C 20°C 20°C 20°C 40°C 85°C | 125°C |approx.

nF Vdc Q Q Q LA A A A nH
47 0,15 2,90 5,60 1,76 5 0,32 0,22 0,08 14
100 0,15 1,40 2,60 0,86 6 0,52 0,36 0,13 17
220 0,15 0,63 1,20 0,42 8 0,96 0,67 0,24 31
470 10 0,15 0,29 0,56 0,22 13 1,80 1,30 0,45 37
1000 0,15 0,14 0,26 0,14 24 2,80 1,90 0,69 38
2200 0,15 0,06 0,12 0,10 48 5,60 3,90 1,40 57
4700 0,18 0,04 0,07 0,07 98 8,00 5,60 2,00 34
47 0,18 2,50 4,80 1,64 6 0,40 0,28 0,10 17
100 0,13 1,20 2,30 0,80 7 0,60 0,42 0,15 17
220 0,13 0,53 1,00 0,40 11 1,10 0,78 0,28 35
470 16 0,13 0,25 0,48 0,22 19 2,00 1,40 0,49 37
1000 0,13 0,12 0,23 0,12 36 3,20 2,20 0,80 45
2200 0,13 0,06 0,10 0,10 74 5,60 3,90 1,40 57
4700 0,15 0,04 0,06 0,06 154 8,00 5,60 2,00 34
47 0,10 2,00 3,70 1,56 6 0,44 0,31 0,11 17
100 0,10 0,95 1,80 0,76 9 0,76 0,53 0,19 31
220 25 0,10 0,41 0,79 0,38 15 1,50 1,10 0,38 37
470 0,10 0,20 0,37 0,20 27 2,30 1,60 0,58 38
1000 0,10 0,10 0,18 0,12 54 4,00 2,80 1,00 57
2200 0,13 0,05 0,10 0,10 114 6,40 4,50 1,60 30
10 0,08 7,40 | 14,00 6,60 5 0,20 0,14 0,05 14
22 0,08 3,40 6,40 3,00 6 0,36 0,25 0,09 17
47 0,08 1,60 3,00 1,44 8 0,52 0,36 0,13 17
100 40 0,08 0,74 1,40 0,72 12 0,92 0,64 0,23 35
220 0,08 0,34 0,64 0,36 22 1,70 1,20 0,42 .37
470 0,08 0,16 0,30 0,20 42 2,80 1,90 0,69 45
1000 0,09 0,08 0,16 0,12 84 5,20 3,60 1,30 30
2200 0,10 0,04 0,08 0,08 180 8,00 5,60 2,00 34
47 0,07 | 14,00 | 26,00 | 13,00 5 0,16 0,11 0,04 14
10 0,07 6,50 | 12,30 6,20 5 0,24 0,17 0,06 17
22 0,07 2,90 5,60 2,80 7 0,36 0,25 0,09 17
47 63 0,07 1,40 2,60 1,34 10 0,68 0,48 0,17 35
100 0,07 0,63 1,20 0,66 17 1,20 0,87 0,31 37
220 0,07 0,31 0,56 0,34 32 2,00 1,40 0,50 45
470 0,07 0,14 0,26 0,18 63 3,50 2,50 0,88 57
1000 0,08 0,08 0,14 0,12 130 5,60 3,90 1,40 34
4,7 0,09 18,00 | 33,60 | 18,00 5 0,16 0,11 0,04 17
10 0,09 8,30 | 15,70 8,40 6 0,24 0,17 0,06 17
22 0,09 3,80 7,20 3,90 8 0,40 0,28 0,10 35
47 100 0,09 1,80 3,40 1,90 13 0,72 0,50 0,18 37
100 0,09 0,79 1,50 0,90 24 1,20 0,87 0,31 45
220 0,09 0,38 0,72 0,50 48 2,20 1,50 0,54 57
470 0,10 0,20 0,38 0,30 98 3,50 2,50 0,88 34

Details on deviating frequencies and temperatures are shown in the following curves.
Any voltage occurring during continuous operation may only lie within the range between rated
voltage and —2 V.

") Low-cost version with reduced current handling capability upon request.
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B41590

Service life')
versus ambient temperature Ta at ripple current operation

for <10 mm dia., 21 mm and 25 mm dia.

“0 1 lacmax, s0°c
Jac 35 @ Iacmax ssc
Tach, 1250 30 ® Iach, 125¢
T ’ as tabulated
25
N
20
15
10— T\TA TAT N
05 g\ 8\l 8\ s
gl1g] 8\=
1
okO 50 60 70 80 90 100 110 120 130°C
—h
for = 12 mm to 18 mm dia.
40

@ Iacmax, 40°c

Jlac 35 i @ Iacmax, s5°c
Iacn,125“030 \4 \ @ Iach, 125
? ' \\\ \\\ as tabulated
25
OO
20 \ \ \ N\
| ANANAN
15
Y\ L
T
L £~ =
gls s\ §T§
05 STz S AR
O i 1 1
40 50 60 70 80 90 100 10 120 130°C

® /acr at 40°C = 2.24 . Jacp at 125°C

') For details on service life curve refer to page 32.
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B 41590

Permissible ripple current Jac Series capacitance Cs
versus frequency f versus temperature T (f=100 Hz)
Typical behavior
20 14 |
1, G |
18 C 2090 |
100 Hz 1‘2 t
16 25V,40V,63V T
$ 10V,16V 10 100V |
14 100V, L= ‘ P |
1 | et
12 o — |
T 08 \ ;
10 =T |- 10V i
' —~1 ’ 25V !
o8 || o8 i
I
0.6 04 -
0 i
02 }
02 |
I
0 0 '
10° L 10° L 10° 4 10*Hz -60 20 0 20 60 100 140 °C
—T
- f
Dissipation factor tan 6 Impedance Z
versus rated voltage Vg versus temperature T (f=10 kHz)
(at T=20°C and =100 Hz) Q Typical behavior
016 10’ {
\ N\ ',
tan & z & +
\ [
012 N T N I
\ 0 \\ \ |
\ Max. values 107 XX NG .
N § WAV ANy J
\ 4 A N0 oF, 100 V ;
008 < \\ J
e N | 220 0F, w0V [
N 10° Ny |
Typical values ™ 22000F. 10 V 4
0,04 ,\“ ' t
~—— L +
|
I
0 107 '
0 20 40 60 80 100V -60-40-20 0 20 40 60 80 100 120 140°C
——= R —T

The maximum values are in accordance
with DIN 45910, part 123, and apply to Cr <1000 uF.
The values increase by 0.02 per 1000 pF.

Siemens Aktiengesellschaft 105



B 41590

Impedance Z Impedance Z
versus frequency f versus frequency f
for VYg=40V, at 20°C and temperature for 470 uF/40 V
mQ Typical behavior mQ Typical behavior
108 v 10
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Equivalent series resistance £SR
versus temperature T (at f= 100 Hz)
Typical behavior
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Al Electrolytic Capacitors 160 to 350 V dc B43590
High-Performance Version LL Grade

2.2 to 220 uF; 8.5 mm to 25 mm dia.

Construction

@ Surge-proof electrolytic capacitor, polar, in tubular aluminum case
with insulating sleeve

@ Negative pole connected to case

@ Axial leads; welded terminal connections ensure reliable contacting

Features

@ Outstanding reliability and very long service life
® Wide temperature range

® Excellent electrical data

@ High ripple current capability

Application

@ High rel equipment in industrial electronics
@® Automotive electronics

Specifications and characteristics in brief
Sectional specifications DIN IEC 384, part 4
DIN 45910, part 12
B 40010 “General Technical Information”
Type specification Dimensions in acc. with DIN 41257
IEC climatic category ~ 40/105/56 in acc. with DIN |EC 68, part 1
Permissible operating —40to +105°C
temperature
Humidity category D in acc. with DIN 40040
Vibration resistance In acc. with DIN IEC 68, part 2-6, test Fc:

displacement amplitude 0.75 mm, frequency range 10 to 55 Hz,
acceleration max. 10 g, duration 3x 2 h

Service life

Operating conditions dr <10 mm dr =12 mm
40°C; VR; Iacr > 260000 h > 360000 h
85°C; VR; 1aC max > 7500h > 10000 h
105°C; VR; Iacr > 3000h > 4000 h
Fraction failure <10/0 (during service life)
Failure rate <20fit (<20-107°/h)
Taping Capacitors with 8.5 mm to 16 mm dia. are also available on tape.

For information on tape packaging and ordering code example refer to
pages 64 to 66.
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B43590

=—h0.s Dimensions (mm) Approx.
dx/ Omax X Imax | Lead | weight
(rated (with insulat-| dia. g
m dimensions) | ing sleeve)
u 85x175 9,0x 19 1,8
d 10 x20 | 105x21,5 | 06 26
10 x25 10,5 % 26,5 3,2
Tinned lead X 12 x30 12,56 x 32 54
0,6 ... 0,8 mm dia. 14 x30 14,5 x 32 75
[+5 1,30 16 x30 16,5 x 32 0,8 9,3
Dimensions in mm Min. lead spacing 18 x39,5 18,5x415 14
25 x40 255x%x415 26
Rated voltage VR') 160V dc 250V dc 350V dc
Rated capacitance Rated dimensions d x /
uF Tolerance Code
20 85x17,5 85x175
’ -A2225-T -A4225-T
T
47 85x17,5 10 x 20 10x 25
’ -A1475-T , -A2475-T -A4475-T
10 10x 25 12x 30 12x 30
_10 -A1106-T -A2108-T -A4106-T
N YN
2 +507°=T 12x30 ‘ 14 % 30 16 x 30
-A1226-T . -A2226-T -A4226-T
47 16 x 30 18 x 39,5 18 x 39,5
-A1476-T -A2476-T -Ad4476-T
100 18 x 39,5 25 x 40 25 x 40
-A1107-T -A2107-T -A4107-T
25 x 40
220 -A1227-T

Capacitors available on tape

Example for the compiling of ordering codes

—l_— Code according to table

Special dimensions as well as other capacitance and voltage values upon request.
For packaging units refer to page 69.

') Peak voltage Vp = 1.15- Vr for 160, 250 V dc; 1.1 - VR for 350 V dc.
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B43590

Cr VR Ethyp Esﬁmax Zmax Iy max Iac max Iac max lacp ESL
100Hz | 100Hz | 10kHz | 5 min 100Hz | 100 Hz | 100 Hz
20°C 20°C 20°C 20°C 40°C 85°C 105°C | approx.

uF Vdc Q Q Q nA mA mA mA nH
47 14 34 14 6 140 88 42 20
10 6,8 16 6,8 7 260 160 75 30
22 160 3 7.2 3,1 11 480 290 140 40
47 1,4 34 1,5 19 820 500 240 40
100 0,7 1,6 0,71 36 1400 840 400 60
220 0,3 0,7 0,33 74 2400 1500 720 60
2,2 25 63 29 5 110 67 32 20
47 12 30 13 6 180 110 53 30
10 250 5 13 6,5 9 370 230 110 40
22 25 6,4 29 15 540 340 160 40
47 1,2 3,0 14 28 1000 630 300 40
100 0,54 1,4 0,7 54 1800 1100 530 60
2,2 19 48 28 6 120 76 36 20
47 8,5 21 13 7 230 150 69 30
10 350 41 10 6,1 11 400 250 120 40
22 1,9 4.8 2,8 19 680 420 200 40
47 0,85 2,1 1,3 37 1200 760 360 60
100 0,41 1,0 0,64 74 2100 1300 620 60

Details on deviating frequencies and temperatures are shown in the following curves.
Any voltage occurring during continuous operation may only lie within the range between rated
voltage and —2 V.
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B 43590

Service life")
versus ambient temperature Ta at ripple current operation

dr <10 mm

@ Tac max, 40°c
@ TaC max, 85°C

@ Iach, 105°c
as tabulated

Jac  35Q)
Tacp, 105°C
3,0

T 25

& -25000h
& 10000 h
= 15000 h

® /acr at 40°C = 2.24 . JacR at 105°C

dr =12 mm
L0 @ Tacmax, 40°c
. @ IaC max, 85°c

Q@ IacR, 105°c
s tabulated

lac
IacR, 105°c 35

T 30

25

20

10— —N——\—
'c:> g 'g = P ~
05— 8\ 8\ 8V 8\{r81y '8 =
S 2 ] sl a S S
0 wn ~ - n ~ [ - wn
40 S0 60 70 80 90 100 110°C

® Jacp at 40°C = 2.24 - Jacg at 105°C

") For details on service life curve refer to page 32.
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B 43590

Permissible ripple current /ac
versus frequency f
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Impedance 2
versus frequency f
and temperature for 100 uF/250 V
Typical behavior
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Series capacitance Cs
versus temperature T (f=100 Hz)
Typical behavior
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B 43590

Impedance Z Impedance Z
versus temperature T (f= 100 Hz) versus temperature 7 (f=10 kHz)
Typical behavior ) Typical behavior
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10 to 100V dc
LL Grade

Al Electrolytic Capacitors
SIKOREL® 125

B 41592

47 to 4700 uF; 13.5 mm to 26.5 mm dia.

Construction

® Surge-proof electrolytic capacitor, polar, in tubular aluminum case
with insulating sleeve

® Solder pins; welded mounting socket ensures reliable contacting

@ Positive pole brought out central-axially

@ Negative pole at the 2 or 3 solder pins of the mounting socket

Features

@ Outstanding reliability and very long service life
@ Very wide temperature range

® Excellent parametric stability

@ High ripple current capability

@ Up to 10 years shelf life

@ Pinning ensures correct insertion

Application

@ High rel equipment in industrial electronics
@® Automotive electronics

Specifications and characteristics in brief

Sectional specifications DIN IEC 384, part 4

DIN 45910, part 12

B 40010 “General Technical Information”
Dimensions in acc. with DIN 41267

55/125/56 in acc. with DIN IEC 68, part 1

Type specification
IEC climatic category
DIN climatic category

Vibration resistance In acc. with DIN IEC 68, part 2-6, test Fc:

FKD (—55to +125°C"), humidity category D) in acc. with DIN 40040

displacement amplitude 0.75 mm, frequency range 10 to 55 Hz,

acceleration max. 10 g, duration 3x 2 h

dia.21 mm and 25 mm

Service life Operating conditions | dia. < 12 to 18 mm
40°C; VR; Iacr > 500000 h
85°C; VR; Iac max > 15000 h
125°C; VR; Iacr > 3000 h

> 500000 h
> 10000 h
> 2000 h

Fraction faiiure

=< 0.59%0 (during service iife)
Failure rate <1

0fit (<10-107%/h)

') For < 18 mm dia.: operation at 145°C and < 0.6 - Vg permissible for 500 h.
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B41592

=
~
_ +
S
- 60,8
m

Dimensions in mm

Mounting holes
dr12and 14 dr 1610 25

31,3°01

b f > 1
%@; '—\*"m
-

Supporting pin rest
(supporting pins connected
to negative pole)

Dimensions (mm) Approx.
dr X I dmax X Imax ax 0,1 c+ 0,1 weight g
12x 30 13,5%x 33 12,5 54
14 x 30 15,5 x 33 14,5 3 75
16 x 30 17,5%x 33 16,5 9,3
18 x 39,56 19,5 x 42 18,5 14

21 x40 22,5%x 42 215 35 18
25x 40 26,5 x 42 255 ’ 26

The PC board mounting holes given above refer to partial circles. However, it is often necessary
to arrange the mounting holes in a standard lead spacing, especially for the production of small
quantities. Generally, this is achieved with sufficient accuracy at a spacing of 1.27 mm ('/5") if
the positions are chosen as follows:

dr = 12mm dr = 14mm dr = 16mm
Ht
HH
._L._jg
I
DD - t a 1
T T
1T 1T
H EY
r=-1,27 o
dr dr = 21mm dr = 25mm  @15*%
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B41592

Rated voltage VR') 10V dc 16 Vdc l 25Vdc 40V dc 63Vdc | 100V dc
Rated capacitance Rated dimensions dr X /R
uF Tolerance Code
12x 30
47 -A9476-T
100 12x 30 16 x 30
-A8107-T | -A9107-T
290 12 x 30 12 x 30 16x30 | 18x 39,5
-A5227-T | -A7227-T | -A8227-T | -A9227-T
470 —100/ AT 12x 30 12x 30 14 x 30 16x30 | 18x39,5 | 25x40
+50 0=V | -AB477-T | -A4477-T | -AB4T7-T | -A7477-T | -A8477-T | -A9477-T
1000 14 x 30 16x30 | 18x39,5 | 21x40 25 x40
-A3108-T | -A4108-T | -A5108-T | -A7108-T | -A8108-T
2900 18%x39,5 | 18x39,5 | 21x40 25 x 40
-A3228-T | -A4228-T | -A5228-T | -A7228-T
25 x40 25 x 40
4700 -A3478-T | -A4478-T

Example for the compiling of ordering codes
B41592-A5227-T

Code according to table

Special dimensions as well as other capacitance and voltage values upon request.
For packaging units refer to page 69.

Cr VR |tan Smax| ESRtyp | ESRmax| Zmax | Ir,max | /aCmax | JaCmax | Jacr ESL
100 Hz | 100Hz | 100Hz | 10 kHz | 5min | 100 Hz | 100 Hz | 100 Hz
20°C 20°C 20°C 20°C 20°C 40°C 85°C | 125°C |approx.
uF Vdc Q Q Q uA A A A nH
470 0,15 0,29 0,56 0,22 13 1,8 1,3 0,45 23
1000 10 0,15 0,14 0,26 0,14 24 2,8 1,9 0,69 37
2200 0,15 0,06 0,12 0,10 48 5,6 3,9 1,4 37
4700 0,18 0,04 0,07 0,07 98 8 5,6 2 17
470 0,13 0,25 0,48 0,22 19 2 1,4 0,49 23
1000 16 0,13 0,12 0,23 0,12 36 3,2 2,2 0,8 37
2200 0,13 0,06 0,10 0,10 74 56 3,9 1,4 37
4700 0,15 0,04 0,06 0,06 154 8 5,6 2 17
220 0,10 0,41 0,79 0,38 15 1,5 1,1 0,38 23
470 o5 0,10 0,20 0,37 0,20 28 2,3 1,6 0,58 37
1000 0,10 0,10 0,18 0,12 54 4 2,8 1 37
2200 0,138 0,05 0,10 0,10 114 6,4 45 1,6 17

cont’d on page 116
') Peak voltage Vp = 1.15 Vr
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B41592

Cr VR tan 5max ESRtyp ESRmax| Zmax Ir, max | 1ac max | 12C max Tacgr ESL
100 Hz | 100 Hz | 100 Hz | 10 kHz | 5min | 100 Hz | 100 Hz | 100 Hz
20°C | 20°C | 20°C 20°C 20°C | 40°C 85°C | 125°C |approx.
uF Vdc Q Q Q uA A A A nH
220 0,08 0,34 0,64 0,36 22 1,7 1,2 0,42 23
470 40 0,08 0,16 0,30 0,20 42 2,8 1,9 0,69 37
1000 0,09 0,08 0,16 0,12 84 52 3,6 1,3 17
2200 0,10 0,04 0,08 0,08 180 8 56 2 17
100 0,07 0,63 1,20 0,66 17 1,2 0,87 0,31 23
220 63 0,07 0,31 0,56 0,34 32 2 14 0,5 37
470 0,07 0,14 0,26 0,18 63 3,5 2,5 0,88 37
1000 0,08 0,08 0,14 0,12 130 5,6 3,9 1,4 17
47 0,09 18 3,40 1,90 13 0,72 0,5 0,18 23
100 100 0,09 0,79 1,50 0,90 24 1,2 0,87 0,31 37
220 0,09 0,38 0,72 0,50 48 2,2 1,5 0,54 37
470 0,10 0,20 0,38 0,30 98 3,5 25 0,88 17

Details on deviating frequencies and temperatures are shown in the following curves.

Any voltage occurring during continuos operation may only lie within the range between rated voltage
and —2 V.

Service life')
versus ambient temperature Ta at ripple current operation

dr =12 mm to 18 mm

40
@ Iac max, 40°c
Jac 33 @ Iacmax, s5°c
Tacp, 125°c 3 (® Iach, 125°¢

as tabulated

%

%J/
]

250000 h,_~1
& 1-100 000 h 4
1

——ﬁ
25000 h
| 10000 h
5000
—F
-3000
et

L 5000

el

0 00 110 120 130°C

@®/acr at 40°C = 2.24 . Jacpr at 125°C

') For details on service life curve refer to page 32.
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B 41592

Service life')
versus ambient temperature Ta at ripple current operation

dr =21 mm, 25 mm

L0
“a @ Iacmax, s0°c

lac 35 @ Iacmax, 85°c

') For details on service life curve refer to page 32.
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TacR, 125°c " @ Tach, 125°G
T ' as tabulated
25
..‘\
20
TN\ N\
s N\
W— T\ 2\ T\ N T\
= = < =
05 g\ g g L 8\is) |
gl1z2) 8zl
\
40 50 60 70 80 90 100 110 120 130°C
—
® /acgr at 40°C = 2.24 - Jacp at 125°C
Permissible ripple current /ac Series capacitance Cs
versus frequency f versus temperature T (f=100 Hz)
Typical behavior
2,0 o 14 [
1f |
18 i C20%c I
1100 2 ! 12 O
16 ~L 25V,40V,63V T
0V,16V 10 100V )
14 ' '
: 100V 5/? i
12 | b — 2% !
! I T - 08 \ :
10 | — 1. 10V !
27" 06 25V ;
08 7 T :
0,6 04 ]r
0,4 B {
02 02 :
, 1 |
B |
0 0 !
10° 4 10 4 10° 4 10“Hz -60 -20 0 20 60 100 140 °C

—T




B 41592

Dissipation factor tan 6 Impedance Z
versus rated voltage VR versus temperature 7 (f=10 kHz)
(at T=20°C and =100 Hz) Q Typical behavior
016 10’ 1
\ \ :
tan & ] z b t
\ [
012 \ T N I
\ 0 \\ \ |
\ Max. values 107 X N !
N \WAN AN '
\ . N N\L100 pF, 100 V ;
008 < N \\ | .
- — N | 220 F, w0V !
o INC TSR
004 Typical values @pﬁ 0V :
\\ L
|
I
0 0 1
0 20 40 60 80 100V -60-40-20 0 20 40 60 80 100 120 140°C
—Ur —T
The maximum values are in accordance
with DIN 45910, part 123 and apply to Cr <1000 uF.
The values increase by 0.02 per 1000 pF.
Impedance Z Impedance Z
versus frequency f versus frequency f
for VR =40V, at 20°C and temperature for 470 uF/40 V
mQ Typical behavior m& Typical behavior
108 109
z b4
5
10 104 55°C
-40°C
PIIRN NG ] -259C
N 1n3 k\ .’%‘
7/ ~\\\ V)
[470 pF Y R 5
103 B \~\ =y =
N Py 102 J T /’///
2 N T =
10 00C3 |
1o 20°C
1 85°C
10 125°C
[
100 100 I ] [
101 102 103 104 105 108H:z 101 102 103 104 10°  105kHz
— =f —f
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B 41592

Equivalent series resistance ESR
versus temperature T (at =100 Hz)
Typical behavior

ESRt
ESR20°c 30 \

|

N
0 l
-60 -40 -20 0 20 40 60 80 100 120 140°C

T

|

I

|

|

|

|

|

20 LoV t
|

\%/mv |
T

|

|

|

|

|

|

I

e T
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Al Electrolytic Capacitors 160 to 350 V dc
High-Performance Version LL Grade

B43592

10 to 220 uF; 12 mm to 25 mm dia.

Construction
@ Surge-proof electrolytic capacitor in tubular aluminum case
with insulating sleeve
@ Solder pins; welded mounting socket ensures reliable contacting
@ Positive pole brought out central-axially
@ Negative pole at the 2 or 3 solder pins of the mounting socket

Features

@ High reliability and long service life
@® Wide temperature range

@ Excellent electrical data

@ High ripple current capability

@ Pinning ensures correct insertion
@ High vibration resistance

Application
@ High rel equipment in industrial electronics
@® Automotive electronics

Specifications and characteristics in brief

Sectional specifications DIN IEC 384, part 4
DIN 45910, part 12
B 40010 “General Technical Information”

Type specification Dimensions in acc. with DIN 41257
IEC climatic category ~ 40/105/56 in acc. with DIN IEC 68, part 1

Permissible operating —40to +105°C
temperature

Humidity category D in acc. with DIN 40040
Vibration resistance In acc. with DIN IEC 68, part 2-6, test Fc:

displacement amplitude 0.75 mm, frequency range 10 to 55 Hz,

acceleration max. 10 g, duration 3x 2 h

Service life 40°C; VR; Iacr: > 360000 h
85°C; VR; Iacmax: > 10000 h
105°C; VR; Iacg: > 4000h

Fraction faiiure <190 (during service iife)
Failure rate <20fit (<20-107%/h)
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B 43592

€
~
w0
o
~
=

+

3,1-04

90,8

Dimensions in mm

Mounting holes

dr 12 and 14

K3

Supporting pin rest

(supporting pins connected

to negative pole)

dr 16 to 25

Yy

]
h

.*_—. ~.
\'K-h»é
S/

Dimensions (mm) Approx.
dr X Ir dmax X /max a+0,1 c+0,1 weight g
12x30 13,5x 33 12,5 54
14 x 30 15,5 x 33 14,5 3 75
16 x 30 17,5 x 33 16,5 9,3
18 x 39,5 19,5x 42 18,5 14

25 x40 26,5 x 42 255 3,5 26

The PC board mounting holes given above refer to partial circles. However, it is often necessary
to arrange the mounting holes in a standard lead spacing, especially for the production of small
quantities. Generally, this is achieved with sufficient accuracy at a spacing of 1.27 mm ("/2") if
the positions are chosen as follows:

dr = 12mm dr = 14mm dr = 16mm
Tt 1
1
i
hann
A
\\ 1 ) N
any 7
17 FH ;"E
1T A
1T T”\\
—= 127 +0,
dr = 18mm dr = 25mm 0150
H H
1T
4
v
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B 43592

Rated voltage VR') 160V dc 250 V dc 350V dc
Rated capacitance Rated dimensions dr X /r
uF Tolerance Code
10 12x 30 12x 30
-A2106-T -A4106-T
20 12x 30 14 x 30 16 x 30
-A1226-T -A2226-T -A4226-T
47 _100/0'*T 16 x 30 18 % 39,5 18x 39,5
+50 " -A1476-T -A2476-T -A4476-T
100 18x 39,5 25x 40 25x40
-A1107-T -A2107-T -A4107-T
25x 40
220 -A1227-T

Example for the compiling of ordering codes
B43592-A1476-T

Code according to table

Special dimensions as well as other capacitance and voltage values upon request.
For packaging units refer to page 69.

Cr VR ESRtyp | ESRmax | Zmax Ir max | IaCmax | 1aCmax Tacp ESL
100Hz | 100Hz | 10kHz | 5 min 100 Hz | 100 Hz | 100 Hz
20°C 20°C 20°C 20°C 40°C 85°C 105°C | approx.
uF Vdc Q Q Q A mA mA mA nH
22 3 7.2 3,1 11 480 290 140 20
47 160 1,4 34 1,5 19 820 500 240 40
100 0,7 1,6 0,71 36 1400 840 400 40
220 0,3 0,7 0,33 74 2400 1500 720 20
10 5 13 6,5 9 370 230 110 20
22 250 25 6,4 29 15 540 340 160 40
47 1,2 3,0 1,4 28 1000 630 300 40
100 0,54 1,4 0,7 54 1800 1100 530 20
10 41 10 6,1 11 400 250 120 20
22 350 1,9 4,8 2,8 19 680 420 200 40
47 0,85 2,1 1,3 37 1200 760 360 40
100 0,41 1,0 0,64 74 2100 1300 620 20

Details on deviating frequencies and temperatures are shown in the following curves.
Any voltage occurring during continuous operation may only lie within the range between rated
voltage and —2 V.

') Peak voltage Vp = 1.15- Vg for 160, 250 V dc; 1.1 Vg for 350 V dc.
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B 43592

Service life')
versus ambient temperature T at ripple current operation
40 g T _— e

1 (® Iacmax, 40°c
@ lacmax, 85°C

Tac
aCR, 105°C 3

T 30

25 \\
2‘,0‘.\
\ N

15
10——
L = =
os—EN-8\—E\-5\ 5
o o o =3 4
B BY 8] 2]«
40 50 60 70 80 110°C

® Jacp at 40°C = 2.24 . Jacr at 105°C

Permissible ripple current /ac Series capacitance Cs
versus frequency f versus temperature T (f=100 Hz)
Typical behavior
1,8 1,2
I L G oqg
L1001z ,a'/ Cs20°c
A d
7 /
. 08 /
1
/|
0,6
04
02
0 0
10’ 102 10° Hz 10 -40 20 0 20 40 60 80 100°C120
— f —_— T

') For details on service life curve refer to page 32.

Siemens Aktiengesellschaft 123




B 43592

Impedance Z

versus frequency f

and temperature for 100 pF/250 V
S Typical behavior

o —
"N e
R "\I\l |
z 10° n 250¢ I
\ N N
4 SQAN
r \\\\ ~N \\
103 N 0°C N
]
. NN
NN LA A
, N
10 \85 < 7
NNLLA/
L NAH
105°C
| 1
o L

Impedance Z
versus temperature T (f= 100 Hz)
Typical behavior

'

10
Zr 5
Z30e¢ \
N
\\

1° \\
5
107"

-40 -20 0 20 40 60 80 100°C120

—_— T

Siemens Aktiengesellschaft

Impedance Z
versus frequency f
Typical values at 20°C

QB
10
A
Z
10 \\ 1001250V
\
22pF/350V
N\
4 N LTuFI160V
\\\/
INNX
NI N2\
A\,
4 N N
N
100 AN
A
IA N N
10"
102 5 10° 5 10° 5 1° 5 10°Hz
—_—f
Impedance 2
versus temperature T (f=10 kHz)
Typical behavior
10’

\

10‘\\ \ -

A\VAAN
. \
\ 10uF, 250V
I\ ~
10° AN
A\ K7uF, 250V
L \\ \\ ~—
\ —
P —
]
10" 100pF,250V |

-40 -20 0 20 40 60 80 100°C120

—T



Aluminum Electrolytic Capacitors

Can-Type Capacitors, LL and GP Grade




Al Electrolytic Capacitors 16 to 400 V dc B41564
LL Grade B 43564
B41584
B43584
220 to 220000 uF; 35.7 mm to 76.9 mm dia. E=E
w . SlS)
Construction @
@ Surge-proof electrolytic capacitor in aluminum can with
insulating sleeve
@ Poles brought out to M5 screw terminals, with 76.9 mm dia.
to M6 screw terminals
@® Mounting with ring clips (B 41564, B 43564) or with threaded
Features B 43564 B 43584

@ High reliability (Long Life Grade)
@ Excellent electrical data at small dimensions
@ High ripple current capability

Application

@ In industrial electronics
@ Professional switch-mode power supplies

Accessories

@ Included in delivery (loosely):
for 35.7 to 64.3 dia.: cylindrical screws M5 x 8 DIN 84-4.8;
toothed washers A5.1 DIN 6797
for 76.9 dia.: cylindrical screws M6 x 12 DIN 85-4.8;
toothed washers A6.4 DIN 6797

® Not included in delivery:
ring clips B 44030, page 263 (for type B 41564, B 43564)
insulating parts B 44020, page 260 (for type B 41584, B 43584)

Specifications and characteristics in brief
Sectional specifications DIN IEC 384, part 4

Type specification
IEC climatic category
DIN climatic category
Vibration resistance

Service life

Fraction failure

Failure rate

DIN 45910, part 12
B 40010 “General Technical Information”

DIN 41248
40/085/56 in acc. with DIN IEC 68, part 1
GPF (—40 to +85°C, humidity category F')) in acc. with DIN 40040

In acc. with DIN IEC 68, part 2-6, test Fc:
displacement amplitude 0.75 mm, frequency range 10 to 55 Hz,
acceleration max. 10 g, duration 3x 2 h

Operating conditions B 41564; B 41584 B 43564; B 43584
40°C; VR; Iacr > 180000 h > 130000 h
85°C; VR; Iacr > 8000h > 6000h
(during service life) <0.50% <100
< 20 fit < 40 fit
(<20-107%/h) (<40-107%h)

") These capacitors also comply with the test requirements of humidity category E in accordance with DIN 40040.
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B41564

B 43564

B41584

B43584
Types B41564, B43564 Types B41584, B43584

‘f 2
1 )
M5: Min. reach of screw: 8 mm l
M8: Min. reach of screw: 12 mm
Dimensions in mm

Marking of positive pole: +
Dimensions (mm) Approx.
dmax X /max dmin X Imin d4 11-1 Dimension a weight
(with insulating (with insulating g
sleeve) sleeve)
35,7 x 56,7 349x 535 M8 13 12,7 65
35,7 x 82,1 349x 789 M8 13 12,7 105
35,7 x107,5 34,9 x 104,3 M8 13 12,7 135
51,6 x 82,1 50,8 x 78,9 M12 17 22,2 220
51,6 x107,5 50,8 x 104,3 M12 17 22,2 280
64,3x107,5 63,5 % 104,3 M12 17 28,5 440
76,9x107,5 76,2%x104,3 M12 17 31,7 540
76,9x 1456 76,2x 1424 M12 17 31,7 840
76,9 x221,8 76,2%x218,6 M12 17 31,7 1300

') Max. 17.7 mm with reinforced screw terminals M6
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B B41564
B43564

Low-voltage series

B41584
B43584

Rated voltage Vg') 16V dc 25V dc 40V dc 63V dc T
Rated capacitance Dimensions dmax X /max and code
uF Tolerance B 41564- and B 41584-
220
470
1000
1500
35,7 x 56,7
2200 -A8228-Q
3300
4700 35,7 x 56,7 35,7 x 82,1 35,7 x107,5
-A5478-Q -A7478-Q -A8478-Q
51,6 x 82,1
6800 _A8688-Q
—-10 35,7 x 56,7 35,7 x 82,1 35,7 x107,5 51,6 x 82,1
10000 14 50%=2Q | A4100-Q -A5109-Q -A7109-Q -B8109-Q
15000 35,7 x 82,1 35,7x 1075 51,6 x 82,1 51,6 x 107,5
-A4159-Q -A5159-Q -A7159-Q -J8159-Q
22000 35,7 x 82,1 51,6 x 82,1 51,6 x 107,5 64,3 x 107,5
-B4229-Q -A5229-Q -A7229-Q -J8229-Q
33000 35,7 x107,5 51,6 x 82,1 64,3 x 107,5 76,9 x 107,5
-J4339-Q -B5339-Q -A7339-Q -B8339-Q
47000 51,6 x 82,1 64,3x 107,5 76,9 x 107,5 76,9 x 145,6
-B4479-Q -Ab479-Q -B7479-Q -B8479-Q
68000 51,6 x107,5 64,3 x 107,5 76,9 x 145,6 76,9 x 221,8%)
-J4689-Q -J5689-Q -B7689-Q -B8689-Q
100000 64,3 x107,5 76,9 x 107,5 76,9 x 221,8%)
-J4100-Q -B5100-Q -B7100-Q
76,9 x 107,5 76,9x 1456
150000 -B4150-Q -B5150-Q
76,9 x 145,6
220000 -B4220-Q
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8 B41564

B43564
B41584
B43584
High-voltage series
100V dc 160V dc 250V dc 350V dc 400V dc?)
Dimensions dmax X /max and code
B 43564- and B 43584-
35,7 x 82,1 35,7 x 82,1
-A4227-Q -E227-Q
35,7 x 56,7 35,7 x 82,1 51,6 x 82,1 51,6 x 82,1
-A1477-Q -A2477-Q -A4477-Q -E477-Q
35,7 x 56,7 35,7 x 82,1 51,6 x 82,1 51,6 x107,5 51,6 x107,5
-A9108-Q -B1108-Q -A2108-Q -A4108-Q -E108-Q
35,7 x107,5 51,6 x 107,5 64,3 % 107,5 64,3 % 107,5
-J1158-Q -A2158-Q -A4158-Q -E158-Q
35,7 x 82,1 51,6 x 82,1 64,3%x 107,5 64,3 x 107,5 76,9x107,5
-A9228-Q -B1228-Q -A2228-Q -J4228-Q -E228-Q
51,6 x 82,1 51,6 x107,5 64,3%x 107,5 76,9 x 107,5 76,9 x 1456
-A9338-Q -J1338-Q -J2338-Q -B4338-Q -E338-Q
51,6 x107,5 64,3 x 107,5 76,9 x 107,5 76,9 x 145,6 76,9 x 221,8%)
-A9478-Q -J1478-Q -B2478-Q -B4478-Q -E478-Q
64,3x107,5 76,9%x107,5 76,9 x 1456 76,9 % 221,8%%) | 76,9 x 221,8%%)
-A9688-Q -B1688-Q -B2688-Q -S4608-Q5 -T608-Q1
64,3x107.,5 76,9 x 1456
-A9109-Q -B1109-Q
76,9x 1456 76,9 x 221,8%)
-B9159-Q -B1159-Q
76,9 x 1456
-B9229-Q
76,9 x 221,8°%)
-B9339-Q

Example for the compiling of ordering codes

for ring clip mounting
B41564-B8479-Q

Code according to table
Special dimensions as well as other capacitance and voltage values upon request.

For packaging units refer to page 69.

for threaded stud mounting

B41584-B8479-Q

Code according to table

N These capacitors are preferred types B (refer to page 4).

') Peak voltage Vp = 1.15- Vg for 16 to 250 V dc; 1.1 - Vg for 350 and 400 V dc
2) 385 V versions available upon request

%) Only for ring clip mounting

*) Special version, supplied with Cr = 6000 pF
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B B41564

B43564

B41584

B43584
Cr VR ESRtyp | ESRmax Zmax It max |Iacmax')| Iacr') |1acmax') ESL

100Hz | 100 Hz | 10 kHz 5 min 100 Hz | 100 Hz | 100 Hz

20°C 20°C 20°C 20°C 40°C 85°C 85°C | approx.
uF Vdc mQ mQ mQ mA A A A nH
N 10000 27 42 40 0,32 9,9 34 54 20
15000 20 32 32 0,48 13 4.4 7,0 20
N 22000 17 26 26 0,71 14 48 7,7 20
33000 14 21 23 1,1 17 58 9,3 20
47000 16 12 18 20 1,5 18 6,3 10 20
68000 11 16 19 22 21 72 12 20
100000 10 15 18 3,2 24 8,4 13 20
150000 9 14 17 4,0 26 9,0 14 20
220000 9 13 15 40 29 10 16 20
4700 35 65 60 0,24 9 3,0 5 20
10000 21 37 36 0,50 13 43 7,2 20
15000 16 29 29 0,75 16 54 8,6 20
22000 13 23 25 1,1 18 6,1 9,8 20
33000 25 11 20 21 1,7 19 6,6 11 20
N 47000 10 17 19 2,4 24 8,4 13 20
68000 10 16 18 3,4 24 8,4 13 20
100000 9 15 17 4,0 26 9,0 14 20
150000 9 14 15 4,0 29 10 16 20
N 4700 30 57 51 0,38 11 3,5 6,1 20
N 10000 18 33 32 0,80 16 51 9,0 20
15000 14 26 26 1,2 17 58 9,3 20
N 22000 40 10 22 23 1,8 22 7,6 12 20
33000 9 18 20 2,6 26 8,9 14 20
N 47000 8 17 19 3,8 28 9,5 15 20
68000 7 15 18 4,0 35 12 19 20
100000 7 13 18 4.0 41 14 22 20
X 2200 44 92 83 0,28 7.8 27 4,3 20
N 4700 24 49 47 0,60 13 44 7,0 20
6800 18 38 37 0,86 15 51 8,2 20
N 10000 14 30 30 1,3 17 58 9,3 20
15000 63 12 24 25 1,9 20 6,9 11 20
N 22000 10 20 22 28 24 8,4 13 20
33000 9 17 20 4,0 26 9,0 14 20
47000 8 16 18 4,0 32 11 18 20
68000 7 15 18 4,0 41 14 22 20
x 1000 51 128 115 0,20 7.3 2,5 40 20
N 2200 27 68 61 0,44 11 3,8 6,1 20
3300 20 50 45 0,66 14 49 7.8 20
X 4700 16 40 39 0,94 17 6,0 9,6 20
6800 100 13 33 33 1,4 21 7.4 12 20
N 10000 11 27 27 2,0 23 8,0 16 20
15000 10 22 23 3,0 28 9,6 15 20
22000 9 18 20 4,0 29 10 16 20
33000 8 16 18 40 38 13 21 20

™ These capacitors are preferred types B (refer to page 4).
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B41564

B43564
B41584
B43584
Cr VR ESRtyp ESR max Zmax It max Iacmax')| ITacr') |1acmax') ESL
100 Hz | 100Hz | 10kHz | 5min | 100Hz | 100 Hz | 100 Hz
20°C | 20°C | 20°C | 20°C | 40°C | 85°C | 85°C | approx.
uF Vdc mQ mQ mQ mA A A A nH
470 89 220 200 0,15 55 19 39 20
1000 45 110 100 0,32 8.4 29 46 20
1500 32 80 72 048 | 11 3,8 6,1 20
2200 24 60 55 | 0,71 13 45 7.2 20
3300 160 18 45 42 1,1 16 56 9,0 20
4700 14 35 33 15 21 7.1 11 20
6800 12 30 30 2,2 23 7.8 12 20
10000 10 24 24 | 32 28 9,6 15 20
15000 9 20 20 4,0 35 12 19 20
470 74 190 170 | 0,24 6,7 23 3,7 20
1000 37 93 84 | 050 | 10 36 58 20
1500 26 65 59 075 | 14 47 75 20
2200 250 19 48 46 1,1 18 6,1 9.8 20
3300 14 35 33 17 21 7.1 1 20
4700 11 28 28 2.4 23 8,1 13 20
6800 9 23 23 3.4 29 10 16 20
220 140 350 300 0,16 49 17 27 20
470 68 170 150 0,35 75 26 42 20
1000 34 85 76 | 070 | 12 4,1 6.6 20
1500 24 54 54 1,1 16 54 8,6 20
2200 350 18 45 41 15 18 6,3 10 20
3300 13 33 32 2,3 22 75 12 20
4700 10 25 25 3,3 28 9,6 15 20
6000 9 21 21 4,0 35 12 19 20
220 170 420 360 0,18 44 1,5 20
470 82 200 180 | 0,38 7,0 2.4 20
1000 41 100 9 | 080 | 11 3,7 20
1500 29 72 65 1,2 15 50 20
2200 400 22 55 49 1,8 17 5,7 20
3300 16 40 38 2,6 22 7.6 20
4700 12 30 30 | 38 29 10 20
6000 1 28 28 48 32 11 20

Details on deviating frequencies and temperatures are shown in the following curves.
Any voltage occurring during continuous operation may only lie within the range between rated
voltage and —2 V.

') The current load on the contact elements must not exceed the following limits, even when frequency and temperature fac-
tors have been taken into account.
Capacitor diameter < 51.6 mm: 30 A
Capacitor diameter  64.3 mm: 40 A
Capacitor diameter  76.9 mm: 50 A
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Service life')
versus ambient temperature Ta at ripple current operation

Low-voltage series B 41564 and B 41584

@ Tac max, 40°c

@ [Iach,s5°c
as tabulated

lac
Iacg, 85°c

PN
N

15
10— N———1 A
0,5 —§
o
R
0 = :
40 S0 60 70 80 °oC 90

® Jacrat40°C = 1.83- Jacrat 85°C

High-voltage series 160 V dc to 350 V dc (B 43564 and B 43584)

@ Tac max, 40°C

@ Iacn.s5°C
as tabulated

lac
Tacg, 85°c

|

1,0___s§_ N\
\.o\ ) \ |
0,5 =4 5 = '
g 8| & g SE
n 8 =3 2 S S
0 ~ - wn ~ - J\D
40 50 60 70 80 °C 90

® Jacr at 40°C = 1.83- Jacg at 85°C

") For details on service life curve refer to page 32.
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B 41564
B 43564

B 41584

B 43584

Service life')
versus ambient temperature Ta at ripple current operation
3 High-voltage series > 350 V dc (B 43564 and B 43584)

Iac]:is"c '1 © feoms, s
25 \ @ Iach,5°c
1 as tabulated
20 N

® /acrat40°C =
1.83- Jacrat 85°C

SN\

/

W ——\————~\—
D
“IE 8| &
2 2 S
0 D = 0n A
40 50 60 70 80 °C 90
—
Permissible ripple current J/ac Permissible ripple current Jac
versus frequency f versus frequency f
VR <100V VrR=160V
15 15
It di
Toonz 14 Loone 14 -
13 T 13 // d
4
1.2 v b 12 T AT b
| a / — a
" gt " o
/
10 10
_ 2
v
09 09 e
0,8 08 5
56 8 10° 2 L 6 8 10° Hz 2 56 810 2 L 6 8 103 2 Hz
VR (V dc) 16 25; 40 63 100 dmax 357 51,6 64,3 76,9
dmax=35,7 a a b c Curve d c b a
dmax=51,6 a a a a

') For details on service life curve refer to page 32.
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B 41564

B 43564
B 41584
B 43584
Capacitance C
versus frequency f
Typical behavior
1.05
Ci
C100Hz
1,00 ™
\\\
NG
0.95
4 ¢ 8102 2 4 6 8103 2 Hz
—_f
Impedance Z Impedance 2
versus frequency f versus frequency f
Typical behavior Typical behavior
VR <100V Vr= 160V
10° 10’
Q Q
z 10’ \ z 102
3 N \ 3 N
N\ 1000,3F/100V N
IR U
10 \\ \ 10 000LF/ 16V 10 \\
N 22 000 uF/ 40V
3 3 220 4F/350V
> NN /A 150 000uF/ 16V 0 y N 171500 aF1 220V
10 N X \ 7 10 \\g 15000 uF/160V
3 N\ \ N . 3
N N N /
2 N P P
10 10
4
3 3 /'
107 107

103 1073 10°3 10°3 10°3 10°Hz 10

—_—-f
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B 41564

B 43564
B 41584
B 43584
Equivalent series resistance £ESR Equivalent series resistance £ESR
versus frequency f versus frequency f
Typical behavior Typical behavior
Vr <100V Vg =160V
15 , 15
ESR; [ ESA;
ESR100 e [ ESR100 Hz
T \
N\, A
10 ™~ 10
—
N —— a7 N
AN \\\ — -
N R \\\‘\E
\\\d
05 0,5
L 6 81° 2 4 6810 2H: L6 800 2 L6 810° Hz2
— = f — =
VR (V) 16 |25;40| 63 100 dmax 35,7 | 5616 | 64,3 | 76,9
dmax=357| a a b c Curve d c b a
dmax=51,6 a a a a
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Al Electrolytic Capacitors

16 to 400 V dc
GP Grade

B41455
B43455

220 to 150000 LF; 35.7 mm to 76.9 mm dia.

Construction

B41457
B43457

=

=

(U

@ Surge-proof electrolytic capacitor in aluminum can with

insulating sleeve

@ Poles brought out to M5 screw terminals, with 76.9 mm dia.
to M6 screw terminals
@® Mounting with ring clips (B 41455, B 43455) or with threaded

stud (B 41457, B 43457)

Features

B 41455 B 41457
B 43455 B 43457

@ Very small size, i.e. high CV product
@ All-welded construction ensures reliable contacting
@ High reliability and ripple current capability

Application

@ Professional power supplies
® Switch-mode power supplies in industrial electronics

Accessories

@ Included in delivery (loosely):
for 35.7 to 64.3 dia.: cylindrical screws M5 x 8 DIN 84-4.8;
toothed washers A5.1 DIN 6797
for 76.9 dia.: cylindrical screws M6 x 12 DIN 85-4.8;
toothed washers A6.4 DIN 6797

® Not included in delivery:
ring clips B 44030, page 263 (for type B 41455, B 43455)
insulating parts B 44020, page 260 (for type B 41457, B 43457)

Specifications and characteristics in brief
Sectional specifications DIN IEC 384, part 4')

Type specification
IEC climatic category
DIN climatic category
Vibration resistance

Service life

Fraction failure

Failure rate

DIN 45910, part 12
B 40010 "“General Technical Information”

DIN 41250
40/085/56 in acc. with DIN IEC 68, part 1
GPF (—40 to +85°C, humidity category F?)) in acc. with DIN 40040

In acc. with DIN IEC 68, part 2-6, test Fc:
displacement amplitude 0.75 mm, frequency range 10 to 55 Hz,

acceleration max. 10 g, duration3x2h

B 41455; B 41457

Operating conditions B 43455; B 43457

40°C; VR; Iacr > 110000 h > 70000 h
85°C; VR; Iacr > 5000h > 3000 h
<109/ (during service life)

< 40 fit < 100 fit

(<40-107%h) (<100-107%/h)

') These capacitors comply with the test requirements for Long Life Grade (LL).
2) These capacitors also comply with the test requirements of humidity category E in accordance with DIN 40040.
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Types B41455, B43455

B41455
B 43455
B41457
B43457

Types B41457, B43457

]
— 5 L~A-—.—-.—-——-—=§1
wn
fia)
M5: Min. reach of screw: 8 mm [ —— —
M8: Min. reach of screw: 12 mm
Dimensions in mm
Marking of positive pole: +
Dimensions (mm) Approx.
dmax X Imax dmin X Imin d4 1121 Dimension a weight
(with insulating (with insulating g
sleeve) sleeve)
35,7 x 56,7 349x 535 M8 13 12,7 65
35,7x 821 349x 78,9 M8 13 12,7 105
35,7x107,5 34,9x104,3 M8 13 12,7 135
516x 821 50,8 x 78,9 M12 17 22,2 220
51,6 x107,5 50,8 x 104,3 M12 17 22,2 280
64,3x107,5 63,5 x 104,3 M12 17 28,5 440
76,9x107,5 76,2x104,3 M12 17 31,7 540
76,9x 1456 76,2x142,4 M12 17 31,7 840
76,9 x 221,8 76,2x218,6 M12 17 31,7 1300
") Max. 17.7 mm with screw terminals M6
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H B41455

B 43455
B 41457
B43457
Low-voltage series
Rated voltage VR') 16V dc 25V dc 40V dc 63 Vdc [
Rated capacitance Dimensions dmax X /max and code
uF Tolerance B 41455- and B 41457-
220
470
1000
1500
35,7 x 56,7
2200 -N8228-T
35,7 x 56,7 35,7 x 56,7
3300 -N7338-T -P8338-T
35,7 x 56,7 35,7 x 82,1
4700 -N7478-T -P8478-T
6800 35,7 x 56,7 35,7 x 82,1 51,6 x 82,1
~10 -N5688-T -N7688-T -N8688-T
0/o 2
10000 +50 2T 35,7 x 56,7 35,7 x 82,1 35,7 x 82,1 51,6 x 82,1
-N4109-T -N5109-T -P7109-T -P8109-T
15000 35,7 x 56,7 35,7 x 82,1 51,6 x 82,1 64,3 x 82,1
-P4159-T -P5159-T -N7159-T -P8159-T
22000 35,7 x 82,1 51,6x82,1 51,6 x 82,1 64,3x107,5
-P4229-T -N5229-T -P7229-T -N8229-T
33000 51,6 x 82,1 51,6 x82,1 64,3 x 82,1 76,9x107,5
-N4339-T -P5339-T -P7339-T -P8339-T
47000 51,6 x 82,1 64,3 x 82,1 64,3x107,5
-P4479-T -P5479-T -P7479-T
68000 51,6 x 82,1 64,3x 107,5 76,9%x107,5
-P4689-T -N5689-T -P7689-T
64,3 x 82,1 76,9 % 107,5
100000 -P4100-T -P5100-T
64,3 x 107,5
150000 -P4150-T
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B B41455

B 43455
B41457
B 43457
High-voltage series
100V dc 160V dc 250V dc 350 V dc 400 V dc?)
Dimensions dmax X /max and code
B 43455- and B 43457-
35,7 x 56,7 35,7 x 82,1 35,7 x 82,1
-A2227-T -A4227-T -E227-T
35,7 x 56,7 35,7 x 82,1 51,6 x 82,1 51,6 x 82,1
-A1477-T -A2477-T -A4477-T -E477-T
35,7 x 56,7 35,7 x 82,1 51,6 x 82,1 51,6 x 107,5 51,6 x 107,5
-N9108-T -A1108-T -A2108-T -A4108-T -E108-T
35,7 x 56,7 51,6 x 82,1 51,6 x 82,1 64,3 x 107,5 64,3x107,5
-N9158-T -A1158-T -B2158-T -A4158-T -E158-T
35,7 x 82,1 51,6 x 82,1 64,3 x107,5 64,3x 107,5 76,9x 107,5
-N9228-T -B1228-T -A2228-T -J4228-T -E228-T
51,6 x 82,1 51,6 x107,5 64,3 x107,5 76,9 x107,5 76,9x 1456
-N9338-T -J1338-T -J2338-T -B4338-T -E338-T
51,6 x 82,1 64,3 x 107,5 76,9 x 107,5
-P9478-T -J1478-T -B2478-T
64,3 x 82,1 76,9%x107,5 76,9 x 145,6°) 76,9 x 221,8°%)
-P9688-T -B1688-T -S4608-T5 -T608-T1
64,3x107,5
-N9109-T
76,9%x107,5
-P9159-T
Example for the compiling of ordering codes
for ring clip mounting for threaded stud mounting
B41455-N7159-T B41457-N7159-T
SR mh
Code according to table — L Code according to table

Special dimensions as well as other capacitance and voltage values upon request.
For packaging units refer to page 69.
N These capacitors are preferred types H (refer to page 4).

') Peak voltage Vp = 1.15 Vg for Vg = 16 to 250 V dc; 1.1 Vg for Vg = 350 and 400 V dc

2) 385 V versions available upon request
%) Special version, supplied with Cr = 6000 uF
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B B41455

B43455

B41457

B43457
Cr VR ESRtwp | ESRmax | Zmax It max |lacmax')| Iacr') |lacmax') ESL

100Hz | 100Hz | 10kHz 5 min 100 Hz | 100Hz | 100 Hz
20°C 20°C 20°C 20°C 40°C 85°C 85°C approx.

uF Vdc mQ mQ mQ mA A A A nH
X 10000 31 78 60 0,66 9,3 3,2 4.2 20
15000 23 58 44 0,98 " 3,7 4.8 20
N 22000 20 50 34 1,4 13 4.4 57 20
33000 16 16 40 27 2,1 16 55 7,2 20
N 47000 14 33 23 3,0 17 5,8 75 20
68000 13 26 20 4.4 18 6,1 7.9 20
X 100000 12 21 17 6,0 21 7.1 9,2 20
150000 10 16 15 6,0 24 8.4 1" 20
6800 34 85 62 0,7 8,7 3,0 3,9 20
10000 24 60 46 1,0 12 4.0 5,2 20
15000 18 45 35 1,5 13 46 6,0 20
22000 o5 15 38 28 2,2 16 5,6 7,3 20
33000 13 33 23 3,3 17 6,0 7.8 20
47 000 12 27 20 4.7 21 71 9,2 20
68000 1 22 18 6,0 23 8,0 10 20
100000 10 18 16 6,0 25 8,5 1 20
3300 40 100 85 0,55 8,1 28 3,6 20
X 4700 30 75 64 0,77 9,3 3,2 4,2 20
6800 25 63 48 1,1 1 3,9 5,1 20
X 10000 20 50 36 1,6 13 4.4 57 20
15000 40 16 40 28 2,4 16 55 7.2 20
X 22000 12 30 23 3,5 18 6,3 8,2 20
33000 10 25 20 53 22 7,7 10 20
X 47000 9 23 18 6,0 26 8,9 12 20
68000 8 20 16 6,0 28 9,5 12 20
X 2200 51 130 90 0,6 7.3 2,5 3,3 20
3300 37 93 64 0,9 8,4 2,9 3,8 20
N 4700 28 70 49 1,2 11 3,7 4.8 20
6800 63 21 53 37 1,7 14 4.8 6,2 20
X 10000 16 40 29 2,5 16 55 7.2 20
15000 14 35 24 3,8 19 6,5 8,5 20
N 22000 12 30 20 5,6 22 7.7 10 20
33000 10 25 18 6,0 25 8,5 1" 20
< 1000 55 140 120 0,4 7,0 2.4 3.1 20
1500 40 100 85 0,6 8,1 2,8 3,6 20
X 2200 30 75 65 0,9 10 3,6 47 20
3300 23 58 47 1,3 13 45 5,9 20
~ 4700 100 18 45 38 | 19 15 51 66 | 20
6800 15 38 30 2,7 18 6,3 8,2 20
X 10000 12 30 24 4.0 22 7,7 10 20
15000 10 25 20 6,0 25 8,5 11 20

N These capacitors are preferred types H (refer to page 4).
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B41455

B43455
B 41457
B 43457
Cr Vr ESRup | ESRmax | Zmax | Irmax |Iacmax')| Tacr') |Iacmax')| ESL
100Hz | 100Hz | 10kHz | 5min | 100Hz | 100 Hz | 100 Hz
20°C | 20°C | 20°C | 20°C | 40°C | 85°C | 85°C | approx.
uF Vdc mQ mQ mQ mA A A A nH
470 100 250 230 0,32 52 1,8 2,3 20
1000 52 130 120 0,60 738 27 35 20
1500 37 93 79 0,98 10 3,6 47 20
2200 160 28 70 58 1,4 12 41 53 20
3300 21 53 43 2,1 15 52 6,8 20
4700 16 40 34 30 19 6,7 8,7 20
6800 12 30 27 44 23 7.8 10 20
220 170 430 380 0,24 38 1,3 1,7 20
470 85 210 190 0,49 6,1 2,1 2,7 20
1000 43 110 92 1,0 96 33 43 20
1500 250 30 75 66 1,5 12 4,0 5,2 20
2200 22 55 49 2,2 17 57 7.4 20
3300 16 40 37 33 19 6,7 8,7 20
4700 13 33 30 47 22 75 9,8 20
220 160 400 310 0,33 44 15 2,0 20
470 78 200 160 0,68 73 25 33 20
1000 39 98 77 1,4 11 38 4,9 20
1500 350 28 70 56 2,1 15 5,0 6,5 20
2200 21 53 42 3.1 17 5,8 75 20
3300 15 38 32 46 20 7,0 9,1 20
6000 12 30 21 6,0 26 8,8 11 20
220 190 480 310 0,35 4,1 1,4 20
470 94 240 160 0,75 6.4 2,2 20
1000 47 120 77 1,6 10 35 20
1500 400 34 85 56 24 13 46 20
2200 25 63 42 35 16 54 20
3300 18 45 32 53 21 7.2 20
6000 14 35 21 9,6 28 9,7 20

Details on deviating frequencies and temperatures are shown in the following curves.
Any voltage occurring during continuous operation may only lie within the range between rated
voltage and —2 V.

) The current load on the contact elements must not exceed the following limits, even when frequency and temperature fac-
tors have been taken into account.
Capacitor diameter < 51.6 mm: 30 A
Capacitor diameter  64.3 mm: 40 A
Capacitor diameter ~ 76.9 mm: 50 A
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Service life")
versus ambient temperature 7a at ripple current operation
Low-voltage series B 41455 and B 41457
@ IaC max, 40°c

(@ Iacn,ss°c
as tabulated

lac
Tacr 85°c

40 50 60

3
o
@®
o

]
)
Yol
o

® /acr at 40°C = 2.24 . Jacp at 85°C

High-voltage series 160 V dc to 350 V dc (B 43455 and B 43457)

Jac
Tacg gs5:c

@ Iac max, 40°c

@ Iacp,gsec
as tabulated

=~
o
ia
(=3

60 70 80 °C 90

® Jacr at 40°C = 2.24 .- Jacr at 85°C

') For details on service life curve refer to page 32.
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B 41455
B 43455
B 41457
B 43457

Service life')
versus ambient temperature Ta at ripple current operation
High-voltage series > 350 V dc (B 43455 and B 43457)

30

@ lac max, 40°C

@ Tacp, ss°c
as tabulated

Jac
IacRg, 85°c

|

[
20

15\ \

® /acrat40°C =
2.24 . Jacrat 85°C

10 [— \\
05 =
8
8
0 =4
40 50 60 70 80 °C 90
— L
Permissible ripple current /ac Permissible ripple current /ac
versus frequency f versus frequency f
VR <100V Vr =160V
1.3 15
c_"—
1, T I b
bi 1 P b—oi I /;j/\
100Hz L 100 Hz
//'/ 13 /1 C
, e 12 LA =
/ / L~ a_ —
T
1 i
1.0 ; =
24 10
7/
0,9 v
0,9
0,8 08
56 810° 2 L 6 810° Hz 2 56 8107 2 L 6 8 10°Hz 2
—e f — f
VR (V) 16 |25;40| 63 100 dmax 35,7 | 516 | 643 | 76,9
dmax=357| a a b c Curve d c b a
dmax=51,6 a a a a

') For details on service life curve refer to page 32.
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B 41455

B 43455
B 41457
B 43457
Capacitance C
versus frequency f
Typical behavior
1,06
Cr 1,06
Cro0Hz
102
N~
1,00 P
098 RN
N
096
094
L 6 810 2 L 6 810°Hz 2
—-— f
Impedance Z Impedance Z
versus frequency f versus frequency f
Typical behavior Typical behavior
,VR=100V Vr=160V
10 10°
Q Q
1 2
10 10
V4 V4
3 \\\ 3 \\
10° \\ \\ 1000uF/100V / 10 AN
M
3 \ N, N, 15 000 uF/100V // 3 \
NN N 220000000 T 1/ N N\
10" kNN 1500007116V |_A 10° NN
\%)& 3 220uF/350V
3 N / 3 \ 1500uFI12507 |
2 \ ’ \ B00LF/160V
107 - 10 —
3 3 \\_ 4/
107 10°2 } J/

103 1023 10°3 10° 3 10° 3 10°Hz 107

—= f

Siemens Aktiengesellschaft

10' 3 10°3 10° 3 10° 3 10° 3 10°Hz 10’

— f



B 41455

B 43455
B 41457
B 43457
Equivalent series resistance £ESR Equivalent series resistance £ESR
versus frequency f versus frequency f
Typical behavior Typical behavior
VR <100V Vg =160V
15 15
ESR; ESR;
ESR 100 Hz ESR100 Hz
N
\ “
N
\\
1.0 10
-y a
\w\ ~J \f\ “\ a
NG NRY
NS \\c —
S~—— \d N~ —
N
0,5 0 T\ ~—
4 6 81° 2 L 6 8 10°Hz 2 L 6 81° 2 L 6 8 10°Hz 2
— = f — f
VR (V) 16 |25;40| 63 100 d'max 357 | 516 | 643 | 76,9
dmax=35,7 a a b c Curve d c b a
dmax=51,6 a a a a
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10t0o 450V dc B41465, B43465
GP Grade B41467, B43467
B41481, B43481

==z

Al Electrolytic Capacitors

170 to 850000 uF; 35.7 mm to 76.9 mm dia.
[=X=-]
The following range of capacitors features a high CV product and is =
designed for application in power supplies and in power electronics ——
This summary of capacitors is intended to give a general survey.
Please inform us about your requirements and we will provide an
B 4*465 B 4*467
B 4*481

appropriate solution.
Construction
® Surge-proof electrolytic capacitor in aluminum can with

insulating sleeve
® All-welded construction ensures reliable contacting
@ Poles brought out to heavy duty screw terminals
® Mounting with ring clips or with threaded stud

Features

® High volumetric efficiency
@ High ripple current capability (up to 50 A)

@ Excellent electrical data
Application

@ Professional power supplies

® Power electronics, e.g. capacitor banks in power converters

Mounting versions
The capacitors are available in various mounting versions:
® B 41465 and B 43465 for ring clip mounting, with metric threads

@ B 41467 and B 43467 for threaded stud mounting, with metric threads

@ B 41481 and B 43481 for ring clip mounting, with UNF thread

Accessories
@ Included in delivery (loosely):
cylindrical screws M5 x 8 DIN 84-4.8 and toothed washers A5.1 DIN 6797 for B 41465,

B 41467, B 43465 and B 43467
cylindrical screws 10-32 UNF-2 A x 9.5 and toothed washers A5.1 DIN 6797 for B 41481

and B 43481

hex nuts and toothed washers (for threaded stud, if required) for B 41467 and B 43467
ring clips B 44030, page 263 for B 41465, B 41481, B 43465 and B 43481

It fmnli A a A fm Aalivimenss
- I"‘IUI. muiuucyu i ueiivery .

r Y
insulating parts B 44020, page 260 for insulated mounting of threaded-stud types

B 41467 and B 43467
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B41465, B43465
B 41467, B43467
B41481,B43481

Reinforced threads

Capacitors with 76.9 mm diameter can be supplied with reinforced threads for applications
where the capacitor is subjected to high mechanical stress or high electrical load.

® Screws M6 x 12 DIN 84-4.8 for B 41465, B 41467, B 43465 and B 43467

® Screws 25-28 UNF-2A x 12.5 for B 41481 and B 43481

Specifications and characteristics in brief

Sectional specifications DIN IEC 384, part 4")

Type specification Construction in acc. with DIN 41248

IEC climatic category ~ 40/085/562) in acc. with DIN IEC 68, part 1

DIN climatic category ~ GPF (—40 to +85°C, humidity category F?)®)) in acc. with DIN 40040

Vibration resistance In acc. with DIN IEC 68, part 2-6, test Fc:
displacement amplitude 0.75 mm, frequency range 10 to 55 Hz,
acceleration max. 10 g, duration 3x 2 h

Service life 40°C; VR; Iacgr: > 90000 h
85°C; VR; Iacr: > 4000 h
Fraction failure <10/ (during service life)
Failure rate <100 fit (<100 - 107%/h)
B41465, B43465 B41467, B43467

B41481, B43481

{ ]
— —d
1 l 1
— —'———~—-—;>< Tt — ;; o —— —;‘:( +—
g s g
[¥,] " [¥a)
) )
Reach of screw?) l L. -

Dimensions (mm) Approx.
Case dmax X /max dmin X /min di l1-1 Dimen- | weight
size (with insulating (with insulating sion a g
sleeve) sleeve)

AA 35,7 x 56,7 349x 535 M8 13 12,7 65
AB 35,7 x 82,1 349x 789 M8 13 12,7 105
AC 35,7 x 107,5 34,9%x104,3 M8 13 12,7 135
BB 51,6 x 82,1 50,8x 789 M12 17 22,2 220
BC 51,6 x 107,5 50,8 x 104,3 M12 17 222 280
CcC 64,3x107,5 63,5 104,3 M12 17 28,5 440
DC 76,9x107,5 76,2%x104,3 M12 17 31,7 540
DF 76,9% 145,6 76,2x 1424 M12 17 31,7 840
DJ 76,9%x221,8 76,2x218,6 M12 17 31,7 1300

) These capacitors comply with the test requirements for Long Life Grade (LL).
?) For rated voltages > 400 V: 25/085/56 or HPF (—25 to +85°C).
%) These capacitors also comply with the test requirements of humidity category E in accordance with DIN 40040.
4) Min. 8.0 mm for B41465, B41467, B43465 and B43467
Min. 9.5 mm for B41481 and B43481
Min. 12.0 mm with reinforced screw terminals
%) Max. 17.7 mm with reinforced screw terminals
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B 41465, B43465
B41467, B43467
B41481, B43481

Maximum capacitances and corresponding ratings

VR') Cr?) Case ESR+yp ESR max Zmax It max Tac max®) Tacg®) Iac max®)
size 100 Hz 100 Hz 10 kHz 5 min 100 Hz 100 Hz 100 Hz
20°C 20°C 20°C 20°C 40°C 85°C 85°C
Vdc ufF mQ mQ mQ mA A A A
26000 AA 31 46 34 11 9,5 3,7 48
44000 AB 19 29 22 1,8 13 51 6,7
64000 AC 14 21 17 2,6 17 6,7 8,7
100000 BB 10 15 12 40 21 8,0 10
10 150000 BC 7 1 10 6,0 27 10 13
230000 CC 6 9 8 6,0 33 13 16
350000 DC 4 7 7 6,0 37 14 19
510000 DF 4 6 6 6,0 40/47 18 23
850000 DJ 3 5 5 6,0 40/50 23 30
18000 AA 28 42 37 1,2 10 3,8 50
30000 AB 18 27 24 1,9 14 53 6,9
44000 AC 13 19 18 28 18 7,0 9,1
70000 BB 9 14 13 4.5 21 8,2 11
16 100000 BC 7 11 10 6,0 27 10 13
160000 CcC 5 8 8 6,0 35 13 17
240000 DC 4 7 7 6,0 37 14 19
350000 DF 4 6 6 6,0 40/47 18 23
580000 DJ 3 5 5 6,0 40/50 23 30
11000 AA 30 45 36 11 9,6 3,7 48
18000 AB 19 29 24 1,8 13 51 6,7
26000 AC 14 21 18 2,6 17 6,7 87
42000 BB 10 15 13 42 21 8,0 10
25 62000 BC 7 11 10 6,0 27 10 13
98000 CcC 5 8 8 6,0 35 13 17
140000 DC 5 7 7 6,0 37 14 19
210000 DF 4 6 6 6,0 40/47 18 23
350000 DJ 3 5 5 6,0 40/50 23 30
6300 AA 33 50 42 1,0 9,1 3,5 4,6
10000 AB 22 33 28 1,6 13 4.8 6,3
15000 AC 15 23 20 24 17 6,4 8,3
24000 BB 10 16 14 3,9 20 7,7 10
40 36000 BC 8 12 11 58 25 9,8 13
57000 cC 6 9 9 6,0 33 13 16
85000 DC 5 7 7 6,0 37 14 19
120000 DF 4 6 6 6,0 40/47 18 23
200000 DJ 3 5 5 6,0 40/50 23 30
3300 AA 41 61 41 0,85 8,3 3,2 41
5500 AB 25 38 27 14 12 45 58
8000 AC 18 27 20 2,0 15 5,9 7.6
12000 BB 13 19 15 3,0 18 71 9,2
63 19000 BC 9 14 1 4.8 24 9,1 12
29000 CcC 7 10 9 6,0 31 12 16
43000 DC 5 8 7 6,0 35 13 18
65000 DF 4 6 6 6,0 40/47 18 23
100000 DJ 4 5 5 6,0 40/50 23 30

cont’d on the next page
Special dimensions as well as other capacitance and voltage values upon request.
For packaging units refer to page 69.

") Peak voltage Vp = 1.15 VR
2) Capacitance tolerance — 10/ + 3000
%) The current load on the contact elements must not exceed the following limits, even when frequency and temperature fac-
tors have been taken into account.
Capacitor diameter < 51.6 mm: 30 A
Capacitor diameter  64.3 mm: 40 A
Capacitor diameter 76.9 mm with screws M5: 40 A; M6: 50 A (applies also to UNF threads)
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B 41465, B43465
B41467, B43467
B 41481, B43481

VR') Cr?) Case ESRuyp | ESRmax Zmax Irmax | 1acmax®) | Tacg?®) | Iacmax®)
size 100 Hz 100 Hz 10 kHz 5 min 100 Hz 100 Hz 100 Hz
20°C 20°C 20°C 20°C 40°C 85°C 85°C
V.dc uF mQ mQ mQ mA A A A
1200 AA 69 100 43 0,50 6,5 25 3,2
2300 AB 37 56 25 0,95 9,6 3,7 48
3400 AC 26 39 19 14 13 49 6.4
4700 BB 19 29 15 1,9 15 57 7.4
100 7000 BC 14 21 12 28 19 7.4 9,6
12000 CcC 9 14 9 48 26 10 13
17000 DC 7 11 8 6,0 30 11 15
26000 DF 5 8 7 6,0 39 15 20
44000 DJ 4 6 6 6,0 40/50 21 27
780 AA 130 200 140 0,52 46 1,8 23
1300 AB 80 120 87 0,85 6,6 25 33
1900 AC 56 84 62 1,2 8,7 3.3 43
3000 BB 37 55 41 1,9 1 4,2 54
160 4400 BC 26 39 30 28 14 54 71
7000 cC 18 26 22 45 19 74 9,6
10000 DC 13 20 17 6,0 22 85 11
15000 DF 10 15 14 6,0 29 11 14
25000 DJ 7 11 11 6,0 39 15 20
540 AA 150 230 160 0,56 43 1,6 21
900 AB 92 140 99 0,92 6,1 2,3 3,0
1300 AC 65 97 71 13 8,1 3,1 4,0
2100 BB 41 62 46 2,1 10 3,9 51
250 3000 BC 30 45 35 3,0 13 51 6,6
4800 CcC 20 30 24 48 18 6,9 9,0
7200 DC 14 22 19 6,0 21 8,1 1
10000 DF 1 17 15 6,0 27 10 14
17000 DJ 8 12 12 6,0 39 15 19
300 AA 230 340 230 0,44 35 1,3 1,8
500 AB 140 210 140 0,72 5,0 1,9 25
740 AC 93 140 98 11 6,7 26 3,4
1100 BB 64 96 69 1,6 8,2 3,1 41
350 1700 BC 43 64 47 24 11 42 55
2700 CC 28 42 33 38 15 58 7.6
4000 DC 20 30 25 56 18 7,0 9,0
6000 DF 14 22 19 6,0 24 9,2 12
9900 DJ 10 15 15 6,0 34 13 17
260 AA 260 390 260 0,44 3,3 1,3 1,6
430 AB 160 240 160 0,71 47 1,8 23
630 AC 110 160 110 1,0 6,3 24 3,1
1000 BB 70 110 75 16 76 29 3,8
400 1400 BC 51 76 56 23 10 3,9 51
2300 CcC 32 48 38 3,7 14 54 71
3400 DC 23 34 28 55 17 6,5 8,5
5100 DF 16 25 22 6,0 22 8,6 11
8400 DJ 11 17 17 6,0 32 12 16

cont’d on the next page

Special dimensions as well as other capacitance and voltage values upon request.
For packaging units refer to page 69.

') Peak voltage Vp =1.15- Vg for Vg <315 Vdc or V= 1.1 Vg for VrR>315Vdc
2) Capacitance tolerance —10/+30%
3) The current load on the contact elements must not exceed the following limits, even when frequency and temperature fac-
tors have been taken into account.
Capacitor diameter < 51.6 mm: 30 A
Capacitor diameter 64.3 mm: 40 A
Capacitor diameter 76.9 mm with screws M5: 40 A; M6: 50 A (applies also to UNF threads)
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B41465, B43465
B41467, B43467

B41481, B43481

VR') Cr®) Case ESR+yp ESR max Zmax I'r, max Iac max’) Tacg®) Tac max®)
size 100 Hz 100 Hz 10 kHz 5 min 100 Hz 100 Hz 100 Hz
20°C 20°C 20°C 20°C 40°C 85°C 85°C
V.dc uF mQ mQ mQ mA A A A
170 AA 790 1200 750 0,33 1,9 0,72 0,93
290 AB 460 690 440 0,54 2,7 1,1 1,4
430 AC 310 470 300 0,79 3,7 1,4 1,8
700 BB 190 290 190 13 47 1,8 2,4
450 1000 BC 140 210 140 1.8 6,1 23 3,0
1600 CcC 87 130 89 29 8,6 33 43
2400 DC 59 88 63 43 11 41 53
3500 DF 41 62 46 6,0 14 5, 71
5800 DJ 26 39 32 6.0 21 8,2 1.1

Special dimensions as well as other capacitance and voltage values upon request.

For packaging units refer to page 69.
Details on deviating frequencies and temperatures are shown in the following curves.

Any voltage occurring during continuous operation may only lie within the range between rated
voltage and —2 V.

') Peak voltage Vp = 1.1 Vg

2) Capacitance tolerance —10/+30%

%) The current load on the contact elements must not exceed the following limits, even when frequency and temperature fac-
tors have been taken into account.
Capacitor diameter < 51.6 mm: 30 A
Capacitor diameter
Capacitor diameter 76.9 mm with screws M5: 40 A; M6: 50 A (applies also to UNF threads)

64.3 mm: 40 A
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B 41465, B43465
B41467, B43467
B41481, B43481

Service life')
versus ambient temperature Ta at ripple current operation

30

@ Tac max, 40°c

@ Iacn,s5°c
as tabulated

lac 251
Iacp g5°c ™

"

10
0.5
40 50 60 70 80 90°C
—1
® /acr at 40°C = 1.94- Jacp at 85°C

') For details on service life curve refer to page 32.

Siemens Aktiengesellschaft 151



B 41465, B 43465
B 41467, B 43467
B 41481, B 43481

Permissible ripple current Iac Permissible ripple current Jac
versus frequency f versus frequency f
VR<100V VR= 160V
1.3 ' 15
[«
I //“ I 14
Tioowe 12 // b Liooz /l;/
// ’r’— 13 < 4
// . // /?,/
11 / 1 |
/ =" 1,2 7 a
1" Y
10 ' =
74 1,0
L~
09 7
0,9 "4
0,8 0,8
56 81° 2 L 6 810°Hz 2 56 817 2 L 6 810°Hz 2
f — f
VR (V) 10; 16|25; 40| 63 100 dmax 35,7 | 51,6 | 643 | 76,9
dmax=35,7 a a b [¢] Curve d [¢] b a
dmax=51,6 a a a a

Capacitance C

versus frequency f

Typical behavior
1,06

_f 104
C100 Hz

1,02

1,00
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L 6 810 2 L 6 810°Hz 2
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B 41465, B 43465
B 41467, B 43467
B 41481, B 43481

Impedance Z
versus frequency f
3 Typical behavior
10

Impedance 2
versus frequency f
0 Typical behavior

? )
4 101\\ 10° AN
NN
3 \\ 3 N |, BOLF/L50V
F/35
NN A | N
g u
3 \ N /LLOOOuFlzsv /1/ ; N \\ 12 000F/ 160V
OuF/ 10 V
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3 7/><‘ \\ / 3 \‘ N \\ //
SAVAS 7 10" AN N /
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3 3 \\\
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10'3 1073 10>3 103 10°3 10°Hz 10
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Equivalent series resistance £ESR
versus frequency f
Typical behavior

10" 3 10% 3 10° 3 10° 3 10° 3 10° Hz 10’

e

Equivalent series resistance £ESR
versus frequency f
Typical behavior

VR <100V VR=160V
15 1,5
ESR ESRs
ESR100 Hz ESR100 Hz
\ \
N
\\
1,0 10
\\ N — \\
D,
N N~
~N ~ b \\\ a
Nl ¢ N ———
— 20
C
Iy s
05 05 —
L 6 810" 2 L 6 8 10°Hz 2 L 6 810° 2 L 6 8 10°Hz 2
— f —f
VR (V) 10 to 40 63 100 dmax 35,7 | 516 | 64,3 | 76,9
dmax=235,7 a b c Curve d c b a
dmax=51,6 a a a
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Al Electrolytic Capacitors 6.3 t0 385V dc B 41534

LL Grade B43534

47 to 15000 uF; 18.8 mm to 25.8 mm dia. >

Construction

@ Surge-proof electrolytic capacitor in aluminum can with

insulating sleeve

@ Solder pins, single-ended design &
® The negative potential can be applied to the third pin, which, .
however, does not serve as negative pole

Features

@ Very low equivalent series resistance
@ High ripple current capability at small dimensions

® Long service life

@ Operation at 105°C permissible for 1000 h
@® Asymmetric pinning ensures against incorrect insertion

Application

® For compact professional switch-mode power supplies
® Industrial electronics, communications engineering, data

processing systems

Specifications and characteristics in brief

Qantinnal ananifinatinne

DINIEQ 204 nAart A

+i 1 +i
oCCliGnar spelitiCatitnsg viN iev o4, pait &

IEC climatic category
DIN climatic category
Vibration resistance

Service life

Fraction failure
Failure rate

DIN 45910, part 12

B 40010 "“General Technical Information”

40/085/56 in acc. with DIN IEC 68, part 1

GPF (—40 to +85°C"), humidity category F?)), in acc. with DIN 40040
In acc. with DIN IEC 68, part 2-6, test Fc:

displacement amplitude 0.75 mm, frequency range 10 to 55 Hz,
acceleration max. 5 g, duration3x 2 h

40°C; VR; Iacr: > 180000 h
85°C; VR; Iacr: > 8000h
< 0.59%0 (during service life)

< 20fit (<20-107%h)

") Operation at 105 °C permissible for 1000 h.
2) These capacitors also comply with the test requirements of humidity category E in accordance with DIN 40040.
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B41534

B43534
|
A
—e 0 ir-ﬁ—
%
‘ T
= ! ’
? T |
o IR e Y}
®08 DI . )
imensions in mm
Dimensions (mm) Approx.
ax/ dmax X /max atg:é btg’é weight
(rated dimensions) (with insulating g
sleeve)
18 x 30 18,8 x 30,5 5 75 11
18 x 40%) 18,8 x 40,5 5 75 14
22 x 40?) 22,8 x 40,5 7,5 10 18
25 x 40 25,8 x40,5 7.5 10 26

') Optionally available with dia. 22 x 30; ordering code: B 41534-J+*++-M or
B 43534-J+++-M (200 V dc)
B 43534-N+«++-M (385 V dc)
2) Optionally available with dia. 25 x 30; ordering code: B 41534-J+*+*+-M or
B 43534-J+++-M (200 V dc)
B 43534-N+++-M (385 V dc)

Siemens Aktiengesellschaft 155



B41534
B43534

Low-voltage series B41534

Rated voltage VR")

6.3V dc | 10V dc [ 16 V dc \ 25V dc [40Vdcl63Vdc ‘100Vdc

Rated capacitance

Rated dimensions d x /(mm)

uF Tolerance Code
18 x 30
100 -A9107-M
18 x 30
150 -A9157-M
18x30 | 18x40
220 -A8227-M|-A9227-M
330 18x30 | 22x40
-A8337-M[-A9337-M
470 18 x 30 18 x40 | 25x40
-A7477-M|-A8477-M|-A9477-M
680 18x30 | 22x40
-A7687-M |-A8687-M
1000 18x30 | 18x40 | 25%x40
+20002aM -A5108-M|-A7108-M|-A8108-M
1500 18 x 30 18 x40 | 22x40
-A4158-M|-A5158-M [-A7158-M
2200 18x30 | 22x40 | 25x40
-A4228-M|-A5228-M |-A7228-M
3300 18x30 | 18 x40 | 25x 40
-A3338-M|-A4338-M|-A5338-M
4700 18x30 | 18x40 | 22x40 | 25%x40
-A2478-M|-A3478-M|-A4478-M|-A5478-M
6800 18x40 | 22x40 | 25x40
-A2688-M |-A3688-M [-A4688-M
22x40 | 25x40
10000 -A2109-M|-A3109-M
25 x40
15000 -A2159-M

Example for the compiling of ordering codes

B41534-A5228-M

Code according to table

') Peak voltage Vp =1.15 Vr
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B41534
B43534

High-voltage series B43534

Rated voltage Vg") 200V dc 385V dc
Rated capacitance Rated dimensions d x /(mm)
uF Tolerance Code
47 18 x 30 18 x 40
-A476-M -E476-M
68 18 x 40 22x40
-A686-M -E686-M
22 x40 25 x40
100 +20% =M -A107-M -E107-M
150 22 x40 25x 40
-A157-M -E157-M
25 x40
220 -A227-M

Example for the compiling of ordering codes
B43534-A476-M

Code according to table

') Peak voltage Vp = 1.15 Vg for 200 V dc; 1.1 Vg for 385 V dc
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B41534

B43534
CR VR ESRtyp ESR max Zmax Ir, max IaCmax IaCR ESL
20 kHz | 20kHz | 200 kHz 5 min 20kHz | 20 kHz
20°C 20°C 20°C 20°C 40°C 85°C approx.

uF Vdc mQ mQ mQ nA A A nH
4700 27 31 30 63 6,3 22 10
6800 6.3 22 26 26 90 7,7 2,6 10
10000 ’ 19 23 24 130 9,0 3.1 10
15000 17 20 22 190 10,0 3,6 10
3300 27 32 30 70 6,2 21 10
4700 10 23 27 27 98 7,6 2,6 10
6800 19 23 24 140 9,0 3,1 10
10000 17 21 22 200 10,0 3,5 10
1500 35 41 37 52 55 1,8 10
2200 28 33 31 74 6,1 2,1 10
3300 16 23 27 26 110 7,6 2,6 10
4700 19 23 24 150 9,0 3,1 10
6800 17 21 22 220 10,0 3,5 10
1000 32 37 36 54 58 2,0 10
1500 25 30 30 79 7.2 24 10
2200 25 21 25 26 110 8,6 3,0 10
3300 18 22 23 170 9,9 34 10
4700 16 20 22 240 10,0 3,6 10
470 44 50 44 42 50 1,7 10
680 34 39 36 58 5,6 1,9 10
1000 40 27 32 30 84 7,0 24 10
1500 22 26 26 120 8,5 2,9 10
2200 19 23 23 180 9,7 3,3 10
220 57 65 54 32 4,4 1,5 10
330 42 48 42 46 51 1,7 10
470 63 33 38 35 63 6,4 2,2 10
680 27 31 30 90 77 2,7 10
1000 22 26 26 130 9,1 3,1 10
100 90 115 85 24 2,9 1,0 10
150 65 77 62 34 3,5 1,2 10
220 100 48 55 48 48 4,4 1,6 10
330 36 40 37 70 52 1,8 10
470 28 32 31 98 7,0 24 10
47 520 1300 1100 23 1,1 0,36 10

68 360 900 780 31 1.6 0,55 10
100 200 250 630 540 44 2,1 0,71 10
150 170 430 360 64 25 0,86 10
220 120 300 250 92 35 1,2 10
47 440 1100 950 40 1,5 0,51 10

68 385 310 780 670 56 1,9 0,63 10
100 210 530 460 81 2,6 0,89 10
150 150 380 310 120 3,1 1,1 10

Details on deviating frequencies and temperatures are shown in the following curves.
Any voltage occurring during continuous operation may only lie within the range between rated
voltage and —2V.
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B 41534

B 43534
Service life')
versus ambient temperature Ta at ripple current operation
30 13 @ IaCmax, s0°c
Jac @ Iachss°c
Ia(:ﬂ,aswsz’S \ \ s tabulated
L ow
* \
15 ,
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05—8 8 = = —s '
s \ g \ 8\ 2 S \8
~ - wn ~ < o
0
40 50 60 70 80 90°C
_’TA
® /acpr at 40°C = 1.83. Jacg at 85°C
Permissible ripple current /ac Series capacitance Cs
versus frequency f versus temperature T (f=100 Hz)
Typical behavior
10 16
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') For details on service life curve refer to page 32.
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B 41534
B 43534

Impedance Z

versus frequency f

for VR=25Vat20°C
mQ Typical behavior

Impedance Z
versus temperature T (f=20 kHz)
Typical behavior
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Equivalent series resistance £ESR Equivalent series resistance ESR
versus temperature T (f=100 Hz) versus frequency f
Typical behavior Typical behavior
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Al Electrolytic Capacitors 6.3to 100V dc B41336
LL Grade

100 to 15000 pF; 18.8 mm to 25.8 mm dia.

0

Construction

@ Surge-proof electrolytic capacitor in aluminum can with
insulating sleeve
@ Solder pins, single-ended design g
@ The negative potential can be applied to the third pin, which,
however, does not serve as negative pole

Features

@ Very low equivalent series resistance

® Very low self-inductance

@ High ripple current capability at small dimensions

@ Long service life

@ Operation at 105 °C permissible for 1000 h

@® Asymmetric pinning ensures against incorrect insertion

Application

@ Excellently suitable for switch-mode power supplies with high clock
frequencies
@ Equipment with high operating frequencies

Specifications and characteristics in brief
Sectional specifications DIN IEC 384, part 4
DIN 45910, part 12
B 40010 “General Technical Information”
IEC climatic category =~ 40/085/56 in acc. with DIN |EC 68, part 1
DIN climatic category =~ GPF (—40 to +85°C"), humidity category F?)) in acc. with DIN 40040
Vibration resistance In acc. with DIN IEC 68, part 2-6, test Fc:
displacement amplitude 0.35 mm, frequency range 10 to 55 Hz,
acceleration max. 5 g, duration 3x 2 h

Service life 40°C; VR; Tacgr: > 180000 h
85°C; VR; Iacr: > 8000h

Fraction failure < 0.590 (during service life)

Failure rate <20fit (<20-107%h)

') Operation at 105 °C permissible for 1000 h.
2) These capacitors also comply with the test requirements of humidity categorie E in accordance with DIN 40040.
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B41336

T
.

'3“‘ {

’ ?—0-8-4 — Dimensions in mm
Dimensions (mm) Approx.
ax/ dmax X /max aigs b4 weight
(rated dimensions) (with insulating g

sleeve)

18 x 30 18,8 x 30,5 5 75 11
18 x 40") 18,8 x 40,5 5 75 14
22 x 40?) 22,8x40,5 75 10 18
25x40 25,8 x40,5 75 10 26

') Optionally available with dia. 22 x 30; ordering code: B41336-J+**+*-T
2) Optionally available with dia. 25 x 30; ordering code: B41336-J****-T

The electrical values may slightly differ from those specified here.
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B B41336

Rated voltage Va') |63Vdc | 10Vde | 16Vdo | 25Vdo | 40vdc | 63Vde |100Vdc

Rated capacitance Rated dimensions d x /
uF Tolerance Code
100 1830
-A9107-T
150 1830 |
-A9157-T
290 1830 | 1840 |
-A8227-T | -A9227-T
330 18x30 | 22x40 |
-A8337-T | -A9337-T
470 18x30 | 18x40 | 2540 |
-A7477-T | -AB477-T | -A9477-T
680 18x 30 | 22 x40
-A7687-T | -A8687-T
1000 18x30 | 18x40 | 25x 40
10 -A5108-T | -A7108-T | -A8108-T
O%2aT
1500 +50 18x30 | 18x40 | 22x 40
-A4158-T | -A5158-T | -A7158-T
2200 18x 30 | 22x40 | 25x 40
-A4228-T | -A5228-T | -A7228-T
3300 18x 30 | 18x40 | 25x40
-A3338-T | -A4338-T | -A5338-T
4700 18x 30 | 18x40 | 22x40 | 25x40
-A2478-T | -A3478-T | -A4478-T | -A5478-T
BE00 18 x40 | 22x40 | 25 x40
-A2688-T | -A3688-T | -A4688-T
22x40 | 25x40
10000 -A2109-T | -A3109-T
1C AR 25 x 40
e -A2159-T

Example for the compiling of ordering codes
B41336-A5228-T

Code according to table

Special dimensions as well as other capacitance and voltage values upon request.
For packaging units refer to page 69.

N These capacitors are preferred types B (refer to page 4).

') Peak voltage Vp = 1.15 Vg
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B B41336

CH VR ESthp EsRmax Zmax Ir, max Iac max lac R ESL
20kHz | 20kHz | 200 kHz | 5 min 20 kHz | 20 kHz
20°C 20°C 20°C 20°C 40°C 85°C approx.
uF Vdc mQ mQ mQ LA A A nH
N 4700 26 30 30 63 6,7 2,3 5
N 6800 63 22 25 25 90 7.9 2,7 5
10000 ’ 18 20 22 130 9,7 33 5
15000 16 18 20 193 11,0 38 5
N 3300 26 31 30 70 6,4 2,2 5
N 4700 10 23 26 25 98 77 2,6 5
N 6800 18 21 22 140 9.4 3.2 5
10000 17 19 20 204 10,7 37 5
~ 1500 34 40 36 52 5,8 2,0 5
N 2200 27 32 30 74 6,4 22 5
N 3300 16 23 27 25 110 7,6 2,6 5
N 4700 19 22 22 154 9,2 3.2 5
N 6800 17 19 20 222 10,7 37 5
~ 1000 31 36 35 54 6,1 2,1 5
N 1500 25 29 26 79 7.3 25 5
N 2200 25 20 23 22 114 9,0 3,1 5
N '3300 18 22 22 169 9,9 34 5
N 4700 16 20 21 239 10,4 3,6 5
X 470 43 49 43 42 52 1,8 5
X 680 33 38 35 58 5,8 2,0 5
~ 1000 40 27 31 26 84 7.1 24 5
X 1500 22 25 23 124 8,6 3,0 5
N 2200 19 22 21 180 9,9 34 5
X 220 56 64 53 32 44 1,5 5
X 330 41 47 40 46 52 1,8 5
X 470 63 33 38 30 63 6,4 2,2 5
X 680 27 30 26 90 7.9 2,7 5
~ 1000 22 26 25 130 9,1 3,1 5
~ 100 98 220 180 24 28 0,95 5
X 150 69 160 130 34 3,2 1,1 5
X 220 100 53 120 100 48 4.1 1,4 5
X 330 39 88 78 70 52 1,8 5
X 470 31 71 66 98 6,4 22 5

Details on deviating frequencies and temperatures are shown in the following curves.
Any voltage occurring during continuous operation may only lie within the range between rated
voltage and —2 V.

N These capacitors are preferred types B (refer to page 4).
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B 41336

Service life')
versus ambient temperature Ta at ripple current operation
30

@ Tac max, 40°C

lac
Tacg gs°c

25

/
/

i

250000 h

40 70 90°C

® Jacg at 40°C = 1.83- Jacr at 85°C

Permissible ripple current /ac Series capacitance Cs
versus frequency f versus temperature 7 (f=100 Hz)
Typical behavior
10 c 14 I
lf 5‘¢ [ ! |
Ta0khe {1 / we 12 |
08 |t
e NG 100V
//’ N 10
T 6,3v...16V
N g
0,6 L 63V |
25V...100V 08 25 |
[
0 ;
|
04 f |
|
0,2 |
62 ;
|
0 0 |
10’ 102 103 10* 2Hz 40 -20 0 20 40 60 80°C100
— f T

') For details on service life curve refer to page 32.
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B 41336

Impedance Z

versus frequency f

for VR =25V at20°C
mQ Typical behavior

Impedance Z
versus temperature T (f=20 kHz)
Typical behavior

10° 102 T
\ AT |
z
4 20°C 4
\
\ 2
102 \ \1500uF / 101 \
A 6 RONCL63V
4 '/ K25V
47000 N\ N\ / . NX | 00V
N \Qé
101 100
6
4 4
|
2 :
|
100 ¥ :

102 108 104 10° 108

Equivalent series resistance £ESR
versus temperature T (f=100 Hz)
Typical behavior

107 Hz

—f

-40 -20 0 20 40 60 80°C100

—_— 7

Equivalent series resistance £ESR
versus frequency f
Typical behavior

ESAr 1 ESAy
ESRaoc i ESR20 kHz
16 | 5
:
|
12 i L
} 25V...100V +—
q \/6,3\/ 6,3V...16V
° 3
25V |
) \<\ 100V | .
N 2 S
NN | N
! \:=§
0 ' 1
-40 -20 0 20 40 60 80°C100 10 102 103 10* 2Hz
E— I
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Al Electrolytic Capacitors 10 to 400 V dc B41503
LL Grade B43503

47 to 33000 pF; 22 mm to 30 mm dia.
" =

Construction

@ Surge-proof electrolytic capacitor in aluminum can, fully insulated

@ Snap-in solder pins provide secure locking to PC board

@® Marking of negative pole on can

@ Negative pole not insulated from case g
® All-welded construction

Features

@ Outstanding reliability (Long Life Grade)

@ High ripple current capability at small dimensions

® Very wide temperature range

@ Low equivalent series resistance

® Two different case dimensions available for each capacitance value

Application

@ Professional switch-mode power supplies in industrial electronics
and data processing systems
® Switch-mode power supplies in entertainment electronics

Specifications and characteristics in brief

Sectional specifications DIN IEC 384, part 4
DIN 45910, part 12
B 40010 “*General Technical Information”

IEC climatic category  40/105/56 in acc. with DIN IEC 68, part 1

Permissible operating —40to +105°C
temperature

Humidity category F') in acc. with DIN 40040

Vibration resistance In acc. with DIN IEC 68, part 2-6, test Fc:
displacement amplitude 0.35 mm, frequency range 10 to 55 Hz,
acceleration max. 5 g, duration3x 2 h

Service life 40°C; VR; Tacr: > 220000 h
85°C; VR; IaCmax: > 4000 h
105°C; VR; Tacr: > 2500h

Fraction failure < 10/ (during service life)
Faiiure rate < 40fit (< 40-107°/h)

') These capacitors also comply with the test requirements of humidity category E in accordance with DIN 40 040.
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B41503

B43503
Dimensions Approx.
a+1 /2 weight
mm mm g
22 25 9
22 30 12
R r 22 35 15
T=— e, negative pole 20 40 18
o 25 25 13
' | 25 30 17
| | [ 25 35 19
| ; ! 25 40 22
] ]
———— — 4 30 30 23
N 30 35 29
1,5 30 40 36
08 30 45 41
i 30 50 46
Mounting holes

Dimensions in mm
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B41503

B43503
Low-voltage series B41503
Rated voltage Vg') 10V dc 16V dc [ 25V dc 40V dc 63V dc 100V dc
Rated capacitance Cg Rated dimensions d x /
uF Tolerance Code
22 x 30
-A9477-M
470 25 25
-J9477-M
22x 35
-B9687-M
680 25x 30
-J9687-M
22 x 30 25x 35
-A8108-M | -B9108-M
1000 25x25 | 30x30
-J8108-M | -J9108-M
22 x 35 30x 35
-B8158-M | -B9158-M
1500 25x 30
-J8158-M

22 x 30 25x 35 30 x 45
-A7228-M | -B8228-M | -B9228-M

2200 25x25 | 30x30
© 20002 J7228-M | -J8228-M
+ 22x30 | 22x40 | 30x40
-A5338-M | -A7338-M | -A8338-M
3300 25x25 | 25x30
-J5338-M | -J7338-M
2230 | 22x35 | 25x40 | 30x45
-A4478-M | -B5478-M | -A7478-M | -B8478-M
4700 25%25 | 25x30 | 30x30
JAATBM | -JBATB-M | -J7478-M
22x30 | 22x35 | 25x35 | 30x35
-A3688-M | -B4688-M | -B5688-M | -B7688-M
6800 25x25 | 25x30 | 30x30
-J3688-M | -J4688-M | -J5688-M
2235 | 25x35 | 30x35 | 30x50
-B3109-M | -B4109-M | -B5109-M | -A7109-M
10000 25%30 | 30x30
-J3109-M | -J4109-M
25x35 | 30x35 | 30x45
-B3159-M | -B4159-M | -B5159-M
15000 =
-J3159-M
30x35 | 30x45
22000 -B3229-M | -B4229-M
30x 45
33000 -B3339-M

') Peak voltage Vp = 1.15 VR
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B41503
B43503

High-voltage series B43503

Rated voltage VR') 200 V dc?) 400V dc
Rated capacitance Cr Rated dimensions d x /
uF Tolerance Code
22 x 25
-F476-M
47
22 x 30
-F686-M
68 25x 25
-P686-M
22x 35
-F107-M
100
25x 30
-P107-M
22x 25 25 x40
4900002 M -B157-M -F157-M
150 - -
30 %30
-N157-M
22 x 30 30 x 40
-B227-M -F227-M
220 25x 25
-K227-M
22 x 35 30 x 50
-B337-M -E337-M
330 25 x 30
-K337-M
25 x 40
-B477-M
470 30 x 30
-J477-M
30x 35
680 -B687-M

Example for the compiling of ordering codes
Low-voltage series B41503
B41503-A4478-M

Code according to table

High-voltage series B 43503
B43503-F476-M

Code according to table

Special dimensions as well as other capacitance and voltage values upon request.

For packaging units refer to page 69.

') Peak voltage Vp = 1.15 Vg for VR =200 V dc; 1.1 VR for Vr =400 V dc
2) Capacitors with Vg =250 V dc available upon request.
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B41503

B43503
Cr VR ESthp ESR max Zmax ]rv max TaCmax | 1aCmax Iacp ESL
100Hz | 100Hz | 10kHz | 5min 100Hz | 100 Hz | 100 Hz
20°C 20°C 20°C 20°C 40°C 85°C 105°C | approx.

uF Vdc mQ mQ mQ mA A A A nH
6800 55 83 72 0,14 49 3,5 1,6 20
10000 44 66 59 0,20 59 4,2 1,9 20
15000 10 36 54 49 0,30 6,8 4,8 2,2 20
22000 31 46 43 0,44 8,1 57 2,6 20
33000 27 41 39 0,66 96 6,8 3,1 20
4700 60 90 78 0,15 47 3,5 1,6 20
6800 47 71 63 0,22 56 4,0 1,8 20
10000 16 39 58 52 0,32 6,8 48 2,2 20
15000 32 49 45 0,48 8,1 57 2,6 20
22000 28 43 40 0,71 9,3 6,6 3,0 20
3300 64 97 83 0,17 46 3,3 1,5 20
4700 51 77 67 0,24 53 3,7 1,7 20
6800 25 42 62 56 0,34 6,5 4,6 2,1 20
10000 35 52 48 0,50 7.8 55 2,5 20
15000 30 45 42 0,75 9,0 6,4 2,9 20
2200 72 110 92 0,18 43 3,1 14 20
3300 54 82 71 0,27 54 3,9 1,8 20
4700 40 44 66 59 0,38 6,2 4,8 2,2 20
6800 37 55 50 0,55 74 53 24 20
10000 31 47 44 0,80 9,2 6,5 3.0 20
1000 110 160 130 0,13 3,6 2,6 1,2 20
1500 78 120 100 0,19 43 3,1 1,4 20
2200 63 59 89 77 0,28 56 4,0 1,8 20
3300 46 69 62 0,42 7,0 5,0 23 20
4700 38 58 52 0,60 8,1 57 2,6 20
470 160 240 200 0,10 29 2,1 0,96 20
680 120 180 150 0,14 34 24 1.1 20
1000 100 87 130 110 0,20 46 3,1 1,4 20
1500 64 97 83 0,30 56 4,0 1,8 20
2200 50 75 66 0,44 71 51 23 20
150 390 580 470 0,07 17 1.3 0,56 20
220 270 400 330 0,10 2,2 1,6 0,72 20
330 200 190 280 230 0,14 28 2,0 0,90 20
470 140 210 170 0,19 3,7 2,7 1,2 20
680 100 150 130 0,28 47 3.4 1,5 20
47 1200 1700 1400 0,05 1,0 0,72 0,32 20
68 830 1200 1000 0,07 1,3 0,92 0,41 20
100 400 570 860 690 0,09 16 1,2 0,52 20
150 390 580 470 0,12 2,2 1,6 0,71 20
220 270 400 330 0,18 3,2 2,3 1,0 20
330 190 280 230 0,27 3,7 2,7 1,2 20

Details on deviating frequencies and temperatures are shown in the following curves.
Any voltage occurring during continuous operation may only lie within the range between rated
voltage and -2 V.
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B 41503
B 43503

Service life')
versus ambient temperature Ta at ripple current operation
35

@ Tac max, 40°C
@ lacmax, 8s°c

® Iacr, 105°c
as tabulated

lac

TZ'S \‘ N
NN NN

¢
1,5 \ \
10 —3——

05 ——

>
i

250000h
100 000h
25000h

=~
o
w1
o
o
o
3
o
=3
o
0
o

® /acp at 40°C = 1.94. Iacp at 105°C

') For details on service life curve refer to page 32.
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B 41503

B 43503

Permissible ripple current /ac Permissible ripple current Jac

versus frequency f versus frequency f

VR <100V VR =200V
15 15

I, If
Loowy 1k Toom, 14
63V, 100V |1 //-<
b _
13 13
/ 25V, 40V. /
/ /// /
12 / - 12
[ —
/"< vV /

1 / /// oty 11 %
1.0 — 1.0
09 7 0,9 ‘/
v 4
08 08 2 3

5 6 8 10° 2 L 6 8 10° 2 Hz 56 81 2 L 6 810 2 Hz

Capacitance C
versus frequency f
Typical behavior

1,05
Cy
C100Hz
1 ™~
\\
\\\
N
0.95

4 68102 2 4 6 810° 2H:
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B 41503
B 43503

Impedance Z
versus frequency f
Typical behavior

Q Va=100V

102

z

3
T 10

1000 pF/ 100V )

N 10000pF /40V

3 LN

MEAVAN /
\ N

3 \\ /

102

3

3
0" 3 107 3 107 3 10* 3 105 3 108 Hz 107

—»f

Equivalent series resistance £SR
versus frequency f

Typical behavior

VrR=<100V

15

'

ESR;
ESR 100 Hz

N
N\

10

10V,16V
25V,L0V
N 63V, 100V
‘\\ \\'\.
N N
™~
\
Y
™N
0,5 3\‘
L 6 810° 2 L 6 810 2 Hz

-
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Impedance Z
versus frequency f
Typical behavior

Q Vr=200V

103

3

102 x

3
10' \\
¢
; NN

N 100 F 1400V
\ &

—_— N

10°

10

3 —t —

20-2

105 3 108 Hz 10

—f

70" 3 102 3 10® 3 103

Equivalent series resistance ESR
versus frequency f
Typical behavior

VR =200V
ESRy W5
ESR 100 Hz K
10
N
Nv\
0'54 6 8 102 2 4 6 8105 Hz2
.__>"
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Al Electrolytic Capacitors 10 to 385V dc B41303
GP Grade B43303

68 to 47000 uF; 22 to 30 ia.
o} w mm to 30 mm dia @/

Construction

@ Surge-proof electrolytic capacitor in aluminum can, fully insulated

® Snap-in solder pins provide secure locking to PC board

@ Marking of negative pole on can

® Negative pole not insulated from case g
@ All-welded construction

Features

@ Low equivalent series resistance

@ High ripple current capability

@ Very small size, i.e. high CV product

® Two different case dimensions available for each capacitance value

Application

@ Switch-mode power supplies in industrial and entertainment
electronics

Specifications and characteristics in brief
Sectional specifications DIN IEC 384, part 4
DIN 45910, part 12
IEC climatic category ~ 40/085/56 in acc. with DIN IEC 68, part 1
DIN climatic category ~ GPF (—40 to +85°C, humidity category F')) in acc. with DIN 40040
Vibration resistance In acc. with DIN IEC 68, part 2-6, test Fc:
displacement amplitude 0.35 mm, frequency range 10 to 55 Hz,
acceleration max. 5 g, duration 3x 2 h

Service life 40°C; VR; Iacr: > 40000 h
85°C; VR; Iacr: > 2000 h

Fraction failure < 10/ (during service life)

Failure rate <100 fit (< 100 - 107%/h)

) These capacitors also comply with the test requirements of humidity category E in accordance with DIN 40040.
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B41303

B43303

Dimensions Approx.

d+1 /1+£2 weight
mm mm g
22 25 9
22 30 12
Marking of 20 35 15
negative pole 20 40 18
25 25 13
25 30 17
25 35 19
25 40 22
30 25 17
w 30 30 23
. 30 35 29
B 30 45 41
| Mounting holes 30 50 46

Dimensions in mm
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B41303

B43303
Low-voltage series B41303
Rated voltage VR') 10V dc J 16 Vdc 25V dc 40V dc 63V dc 100 V dc
Rated capacitance Cr Rated dimensions d x /
pnF Tolerance Code
22x 30
-A9687-M
680 25x 25
-J9687-M
22 x 35
-B9108-M
1000 25% 30
-J9108-M

22% 30 25x 35
. -A8158-M | -B9158-M
1500 25x25 | 30x30
-J8158-M | -J9158-M
22 % 35 30 x 35
-B8228-M | -B9228-M
2200 25 % 30
-J8228-M
22x 30 25%x35 | 30x45
-A7338-M | -B8338-M | -B9338-M
3300 25 % 25 30x 30
-J7338-M | -J8338-M
22x30 | 22x35 | 30x35
-A5478-M | -B7478-M | -B8478-M
4700 + 20002 M 25 x 25 25 % 30
_J5478-M | -J7478-M
22x30 | 22x35 | 25x40 30x 45
-A4688-M | -B5688-M | -A7688-M | -B8688-M
6800 25 % 25 25%x30 | 30x30
-J4688-M | -J5688-M | -J7688-M
22%x30 | 22x35 | 25x35 | 30x35
-A3109-M | -B4109-M | -B5109-M | -B7109-M
10000 25%25 | 25%x30 | 30x30
-J3109-M | -J4109-M | -J5109-M
22x35 | 25x40 | 30x35 | 30x50
-B3159-M | -A4159-M | -B5159-M | -A7159-M
15000 25 % 30 30 x 30
-J3159-M | -J4159-M
25x40 | 30x35 | 30x45
-A3229-M | -B4229-M | -B5229-M
22000 30 x 30
-J3229-M
30x 35 30 x 45

33000 -B3339-M | -B4339-M
30 x 45
47000 -B3479-M

') Peak voltage Vp=1.15 Vg
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B 41303

B43303
High-voltage series B43303
Rated voltage VR') 200 V dc?) 385V dc
Rated capacitance Cr Rated dimensions d x /
uF Tolerance Code
22x 25
-F686-M
68
22x30
-F107-M
100
25x25
-P107-M
22 x40
-F157-M
150
25x 30
-P157-M
22x 25 25x 40
~ -B227-M -F227-M
290 +20%=2aM
30x 35
-N227-M
22x 30 30 x 45
-B337-M -F337-M
330 25x 25
-K337-M
22 x40
-B477-M
470 30x25
-K477-M
25x 40
-B687-M
680 30x 35
-J687-M
30x 45
1000 -B108-M
Example for the compiling of ordering codes
Low-voltage series B41303 High-voltage series B43303
B41303-A3109-M B43303-B227-M
Code according to table Code according to table

Special dimensions as well as other capacitance and voltage values upon request.
For packaging units refer to page 69.

') Peak voltage V= 1.15 Vg for Vg =200 V dc; 1.1 Vg for VR =385V dc
2) Capacitors with Vg = 250 V dc available upon request
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B41303

B43303
CR VR ESRtyp ESHmax Zmax Ir, max IaCmax IaCH ESL
100 Hz 100 Hz 10 kHz 5 min 100 Hz 100 Hz
20°C 20°C 20°C 20°C 40°C 85°C approx.

uF Vdc mQ mQ mQ mA A A nH
10000 44 66 59 0,42 47 1,8 20
15000 36 54 49 0,62 5,6 2,2 20
22000 10 31 46 43 0,90 6,7 2,6 20
33000 27 41 39 1,34 73 2,8 20
47000 25 38 36 1,90 8,3 3.2 20
6800 47 71 59 0,46 45 1,8 20
10000 39 58 52 0,66 52 2,0 20
15000 16 32 49 45 0,98 6,4 2,5 20
22000 28 43 40 1,43 7.3 2,8 20
33000 26 39 37 2,13 8,1 3,1 20
4700 51 77 67 0,49 4.4 1,7 20
6800 42 62 56 0,70 49 1,9 20
10000 25 35 52 48 1,02 55 2,3 20
15000 30 45 42 1,52 7,0 2,7 20
22000 27 40 38 2,22 8,1 3,1 20
3300 54 77 71 0,55 4.4 1,7 20
4700 44 66 59 0,77 4,9 1,9 20
6800 40 37 55 50 1,11 6,1 24 20
10000 31 47 44 1,62 6,8 2,6 20
15000 28 41 39 2,42 8,4 3,3 20
1500 78 120 100 0,40 3,5 1,4 20
2200 59 89 77 0,57 4,2 16 20
3300 63 46 69 62 0,85 52 2,0 20
4700 38 58 52 1,20 6,2 2,4 20
6800 33 49 45 1,73 7.3 2,8 20
680 120 180 150 0,29 2,9 11 20
1000 87 130 110 0,42 34 1,3 20
1500 100 64 97 83 0,62 44 1,7 20
2200 50 75 66 0,90 55 2,1 20
3300 40 60 54 1,34 6,5 25 20
220 270 400 330 0,20 1,7 0,67 20
330 190 280 230 0,28 2,2 0,85 20
470 200 140 210 170 0,40 2,9 11 20
680 100 150 130 0,56 3,6 1,4 20
1000 75 110 9% 0,82 47 1,8 20
68 830 1200 1000 0,12 0,98 0,38 20
100 570 860 690 0,17 1,3 0,49 20
150 385 390 580 470 0,25 1,7 0,65 20
220 270 400 330 0,36 2,2 0,86 20
330 190 280 230 0,53 3,2 1,2 20

Details on deviating frequencies and temperatures are shown in the following curves.
Any voltage occurring during continuous operation may only lie within the range between rated

voltage and -2 V.
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B 41303
B 43303

Service life')
versus ambient temperature Ta at ripple current operation

30
@ lac max, 40°C

@ Iach,ss°c

lac
lacr,g5°c as tabulated
T 20
1.5
10
05
0
40 50 60 70

® Jacr at 40°C = 1.94. Jacr at 85°C

') For details on service life curve refer to page 32.
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B 41303

B 43303
Permissible ripple current Jac Permissible ripple current Jac
versus frequency f versus frequency f
VR <100V VR =200V
15 15
I If
Lioomz 14 —~= Loy, 14
63V, 100V L T //‘
13 13
/ 25V, L0V /
12 AT 12 /
' L~
y /// 10V, 16V g )
10 — 10
VA /
0.9 A 09 A
4 V
08 08 2 3
56 8 10° 2 L 6 8 10° 2 Hz 56 81 2 L 6 810 2 Hz

—f —_—f

Capacitance C
versus frequency f
Typical behavior

1.05
Cs
C100Hz
\\
1 \
™.
~
0,95
4 6 8102 2 4 6 8103f 2Hz
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B 41303

B 43303
Impedance Z Impedance Z
versus frequency f versus frequency f
Typical behavior Typical behavior
Q VrR=<100V Q Vr=200V
102 103
z 3 z 3
T 10 N T 102 N
3 N 3
\\ 1000 pF/ 100V \\
10° 10!
N 10000pF /40V N
3 N < 3 \\
00 F/385V
10 \\ \\ 100 A /
10-2 10
3
102

10-3
03 102 3 10° 3 103 10° 3 108 Hz 107
T f

Equivalent series resistance ESR
versus frequency f
Typical behavior

VR <100V
15
ESR;
ESR 100 Hz
N
\
1.0 —10V,16V —
25V,4L0V
N7 63V, 100V —
\%\
NN
N ™~
\ D—
N
05 \
L 6 810% 2 L 6 810° 2Hz
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Equivalent series resistance ESR
versus frequency f
Typical behavior

Vg =200V
ESR; 15
ESR100 Hz
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N
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10to 385V dc
LL Grade

B 41507

Al Electrolytic Capacitors
; B 43507

100 to 100000 pF; 25.8 mm to 40.8 mm dia.

Construction

@ Surge-proof electrolytic capacitor in aluminum can, fully insulated

® Solder pins brought out to fit standardized lead spacing

® Surge protection by preset breaking point in case shell

® Negative pole brought out to solder pin, but not insulated from case

Features

@ High reliability and high ripple current capability
@ Very small size, i.e. high volumetric efficiency
® Low series resistance and low self-inductance
@ Pinning ensures correct insertion

Application

@ Switch-mode power supplies in industrial and consumer electronics
® Professional switch-mode power supplies with long service life

Specifications and characteristics in brief

Sectional specifications DIN IEC 384, part 4
DIN 45910, part 12
B 40010 “General Technical Information”

Type specification
IEC climatic category
DIN climatic category
Vibration resistance

Service life

Fraction failure

Failure rate

Dimensions in acc. with DIN 41268
40/085/56 in acc. with DIN IEC 68, part 1
GPF (—40 to +85°C, humidity category F')) in acc. with DIN 40040

In acc. with DIN IEC 68, part 2-6, test Fc:
frequency range 10 to 55 Hz, acceleration max. 10 g for 25 mm dia.
and max. 5 g for = 30 mm dia., duration 3x 2 h.

Operating conditions Vr<63V VR > 63V
40°C; VR; Iacr > 230000 h > 110000 h
85°C; VR; Iacr > 10000 h > 5000 h
<10/ (during service life)
< 40 fit < 100 fit
(<40-107%/h) (<100 -107%/h)

') These capacitors also comply with the test requirements of humidity category E in accordance with DIN 40040.
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B41507
B 43507

25 mm dia.

—= 1020, }—

A
3
Mounting holes (view from the solder side)
1 «01
w01 1 0201 .
|
n L } A
i 3 2
0 &
2 ? } t )
7/
—e={12,5:0t ] 17,5201 e 2 2 3
—e=1{ 17,5201 |=—

Marking of positive pole:
negative pole:

1

|

{

i

4,5+05

|
;
T

Dimensions in mm

All drill holes should be provided since the undefined solder pins serve as support. These pins
must be soldered-in either potential-free or with the same potential as the negative pole.

dmax  (mm) 258 | 25,8 | 258 | 30,8 | 30,8 | 358 | 35,8 | 40,8 | 40,8 | 40,8
Imax  (mm) 34 39 44 44 49 44 54 54 74 104
dr (mm) 25 25 25 30 30 35 35 40 40 40
IR (mm) 30 35 40 40 45 40 50 50 70 100
Approx. weight g 22 22 29 36 36 48 59 76 103 | 153
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B41507

B43507
Low-voltage series B41507
Rated voltage V') 10Vdc | 16Vdc | 25Vdc | 40Vdc | 63Vdc | 100Vdc
Rated capacitance Rated dimensions d x /
uF Tolerance Code
25x 40
1000 -B9108-M
2200 25x 35 35 x 40
-A8228-M | -B9228-M
4700 25 x 30 25 x 40 30x 45 40 x 50
-B5478-M | -B7478-M | -A8478-M | -B9478-M
. 25 x 30 25 x 40 30x40 35 x 40 35x50 | 40x 100
10000 +20%=M | B3109-M | -B4109-M | -B5109-M | -B7109-M | -B8109-M | -B9109-M
22000 30 x 40 35x 40 35 x50 40 x 50 40 x 100
-B3229-M | -B4229-M | -B5229-M | -B7229-M | -B8229-M
47000 35 50 40 % 50 40x70 | 40x100
-B3479-M | -B4479-M | -B5479-M | -B7479-M
40x70 | 40x100
100000 -B3100-M | -B4100-M

Example for the compiling of ordering codes
B41507-B3100-M

Code according to table

High-voltage series B43507

Rated voltage VRr') 200 V dc?) 385V dc
Rated capacitance Rated dimensions d x /

uF Tolerance Code

e
Be
4 B2
R 255
680 Bea7 M a7
R E
2200 Sresm

Example for the compiling of ordering codes
B43507-F107-M

Code according to table

Special dimensions as well as other capacitance and voltage values available upon request.
For packaging units refer to page 69.

') Peak voltage Vp = 1.15 Vg for 10 to 200 V dc; 1.1 Vg for 385 V dc
2) Capacitors with Vg = 250 V dc available upon request.
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B41507

B43507
Cr VR ESRtyp | ESRmax | Zmax It max | 1aCmax | Iacr | IaCmax ESL
100Hz | 100Hz | 10kHz | 5min 100 Hz | 100 Hz | 100 Hz
20°C 20°C 20°C 20°C 40°C 85°C 85°C | approx.
uF Vdc mQ mQ mQ mA A A A nH
10000 46 98 81 0,20 6,5 25 4,0 10
22000 10 30 51 46 0,44 9,4 3,6 58 10
47000 20 35 32 0,94 13 5,1 8,2 10
100000 17 34 21 20 17 6,4 10 10
10000 36 62 56 0,32 78 3,0 48 10
22000 16 24 44 42 0,71 12 4,6 7.4 10
47000 17 35 28 1,5 15 58 9,3 10
100000 13 20 16 3,2 22 8,4 13 10
4700 46 87 84 0,24 6,5 25 4 10
10000 o5 28 48 46 0,50 9,6 3,7 59 10
22000 20 33 32 1,1 13 5,1 8.2 10
47000 14 24 23 24 18 7,0 11 10
4700 36 60 59 0,38 78 3,0 48 10
10000 40 24 42 41 0,80 12 46 7.4 10
22000 18 35 34 1,8 15 5,6 9,0 10
47000 13 20 19 3,8 22 8,4 13 10
2200 45 87 84 0,28 6,5 25 4,0 10
4700 63 30 50 49 0,60 9,4 3,6 5,8 10
10000 20 36 33 1,3 13 5,1 8,2 10
22000 13 20 18 28 22 8,4 13 10
1000 58 110 88 0,20 72 24 33 10
2200 100 31 60 48 0,44 12 4.1 53 10
4700 20 36 31 0,94 16 53 76 10
10000 13 25 22 2,0 24 8,1 12 10
220 220 410 350 0,09 2,7 0,9 1,2 10
470 100 200 170 0,19 54 1,8 2,3 10
680 200 77 140 120 0,28 6,0 2,0 2,6 10
1000 55 100 88 0,40 75 2,5 3,3 10
2200 30 55 48 0,88 12 4.1 53 10
100 480 890 750 0,08 1,8 0,6 0,8 10
150 320 600 500 0,12 24 0,8 1,0 10
220 385 220 410 350 0,17 36 1,2 1,6 10
470 100 200 170 0,37 54 18 23 10
680 77 140 120 0,53 6,9 2,3 3,0 10
1000 55 100 88 0,77 9,0 3,0 3.9 10

Details on deviating frequencies and temperatures are shown in the following curves.
Any voltage occurring during continuous operation may only lie within the range between rated
voltage and —2 V.
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B 41507
B 43507

Service life’)
versus ambient temperature Ta at ripple current operation

VR<63Vdc
30 @ TaCmax, 40°c
Tac ) @ Iacr ss°c
lacp, gs5°c = as tabulated
|
15
®
10
05 <
(=3
(=]
(=1
R\ d)
40 50 60 70 80 90 100°C
—1

® Jacr at 40°C = 1.39. Jacr at 85°C

Vr>63 Vdc
@ TaC max, 40°c

@ Iac R,85°C
as tabulated

lac A

Tach.asc 2° \ \\
",
[

/

—
I
L—

0,5

>
100 000h //

5000h7]
-——/

w
=
=N
S
=
=3
@
S
o4
S
o
)
=
3
S

0
40

® Jacp at 40°C = 1.83- Jacr at 85°C

") For details on service life curve refer to page 32.
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B 41507

B 43507
Permissible ripple current /ac Permissible ripple current /ac
versus frequency f versus frequency f
Vr =100V VR =200V
15 15
If
I 14 63v,100V__ JANETA
TooHz L1 T P //'
‘ 13 25V 40V ] 13 /’
12 // /l/}o’vm: 12 A
//’ /
/// y.
11 o 11
10 10
/ /
0.9% 09 A
0.8 08 2 3
56 81° 2 L 6 810°Hz 2 56 81 2 L 68107 2Hz

Capacitance C
versus frequency f
Typical behavior

G105
C100Hz

0.95

4 6 8102 2 4 6 8103 Hz 2

—f
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B 41507
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B 43507
Impedance Z Impedance Z
versus frequency f versus frequency f
Typical behavior Typical behavior
Q Vr=<100V Q VrR=200V
5 102 108
3 Z g
100 N\ T 0 I\
N
s LN\ s I\
\ N
100 NN ] \\
L[N\ | Jooogrroov] | )/ \ | | 00,#/385v
3 AV \ 10000 uF/40V / 3 N
3 \/ N 3 N /
\\ A N
10-2 10-
3 3
10-3 102
10" 3 102 3 103 3 104 3 105 3 108 Hz 107 10" 3 102 3 105 3 1043 105 3 106 Hz 107
—_— f
Equivalent series resistance ESR Equivalent series resistance £ESR
versus frequency f versus frequency f
Typical behavior Typical behavior
Vr < 100V VR =200V
15 ESRs 15
ESR¢ ESR100 Hz
ESR100 Hz T
BN
\\\
\
1.0 - 10,16V~ 10
AN 25V,L0V \
N7 63V, 100V
\:4\
NN
NN
\ S — N
N ~—_|
0,5 05
L 6 81° 2 L 6 810° 2Hz 4 6 8102 2 4 6 8105 Hz2
__..’




Al Electrolytic Capacitors

16 to 385V dc
GP Grade

B41306
B 43306

100 to 47000 uF; 25.8 mm to 40.8 mm dia.

Construction

@ Surge-proof electrolytic capacitor in aluminum can, fully insulated

@ Solder pins brought out to fit standardized lead spacing

@ Surge protection by preset breaking point in the case shell

@ Negative pole brought out to solder pin, but not insulated from case

Features

@® Standard version with high ripple current capability

® Welded terminal connections ensure reliable contacting
@ Low series resistance and low self-inductance

® Pinning ensures correct insertion

Application

@ Particularly suitable for switch-mode power supplies in consumer

electroncis

@ Industrial applications, e.g. in control systems

Specifications and characteristics in brief
Sectional specifications DIN IEC 384, part 4')

Type specification
IEC climatic category
DIN climatic category
Vibration resistance

Service life

Fraction failure

Failure rate

DIN 45910, part 12
B 40010 “General Technical Information”

DIN 41238
40/085/56 in acc. with DIN IEC 68, part 1
GPF (—40 to +85°C, humidity category F?)) in acc. with DIN 40040

In acc. with DIN IEC 68, part 2-6, test Fc:
frequency range 10 to 55 Hz, acceleration max. 10 g for 25 mm dia.
and max. 5 g for = 30 mm dia., duration 3x2 h

Operating conditions VR <100V VR = 100V
40°C; VR; Iacr > 90000 h > 70000 h
85°C; VR; lacr > 4000 h > 3000 h
<10/ (during service life)
< 40 fit < 100 fit
(<40-107%/h) (<100 -107%/h)

') These capacitors comply with the test requirements for Long Life Grade.
?) These capacitors also comply with the test requirements of humidity category E in accordance with DIN 40040.
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B41306
B43306

25 mm dia.

1 1,301 - 2

30 and 35 mm dia.

40 mm dia.

— {1020 }e—

1
~
'

—o{12, 50—

Marking of positive pole:
negative pole:

1

—o={ 17,520, fe—

——

17,501

Dime

nsions in mm

All drill holes should be provided since the undefined solder pins serve as support. These pins
must be soldered-in either potential-free or with the same potential as the negative pole.

dmax  (mm) 258 | 258 | 308 | 308 | 308 | 358 | 358 | 408 40,8
Imax  (mm) 34 44 44 54 74 54 74 54 74
dr (mm) 25 25 30 30 30 35 35 40 40
IR (mm) 30 40 40 50 70 50 70 50 70
Approx. weight g 20 28 34 42 58 57 78 73 100
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H B41306

B 43306
Low-voltage series B41306
Rated voltage VR') 16V dc 25V dc 40V dc 63V dc ] 100V dc
Rated capacitance Rated dimensions d x /
uF Tolerance Code
25 x40
470 -E9477-T
25 x 40 30 x 40
1000 -E8108.T | -E9108-T
2200 25x 30 30 x 40 30 x40 35x 50
-F5228-T -E7228-T -E8228-T -E9228-T
4700 =100 A7 25x 30 30 x40 30x 40 35 x50 40x70
+50 -F4478-T -E5478-T -E7478-T -E8478-T -E9478-T
10000 30 x40 30 x 50 30 x50 40x70
-E4109-T -E5109-T -F7109-T -F8109-T
30x 70 40x70
22000 -E4229-T -E5229-T
40x 70
47000 -E4479-T
Example for the compiling of ordering codes
B41306-E7228-T
Code according to table
High-voltage series B43306
Rated voltage VR') 250V dc 350V dc 385V dc
Rated capacitance Rated dimensions d x /
uF Tolerance Code
100 25 x40 30 x 40 30 x 40
-E2107-T -E4107-T -E107-T
30 x 40 N
150 -E157-T
—10,, . 30 x 40 30 x 50 30 x 50 N
220 +5070=T -E2007-T -E4227-T E207-T
470 30 x 50 40 x 50 40x 70
-F2477-T -E4477-T -E477-T
40x 70
1000 -E2108-T

Example for the compiling of ordering codes
B43306-E4227-T

Code according to table
Special dimensions as well as other capacitance and voltage values upon request.

For packaging units refer to page 69.
N These capacitors are preferred types B (refer to page 4).

') Peak voltage Vp = 1.15 Vg for 16 to 250 V dc; 1.1 Vg for 350 V dc and 385 V dc
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B B41306

B43306
Cr VR ESRtyp ESHmax Zmax Ir, max Iac max ITacp ESL
100Hz | 100 Hz | 10 kHz 5 min 100 Hz 100 Hz
20°C 20°C 20°C 20°C 40°C 85°C approx.

uF Vdc mQ mQ mQ mA A A nH
N 4700 48 95 81 0,32 55 1,9 10
N 10000 16 34 63 54 0,66 7,5 2,6 10
22000 24 41 36 1,4 11 3,7 10
47000 17 30 27 3,0 15 5,0 10
2200 60 112 90 0,24 49 1,7 10
4700 o5 39 68 54 0,49 7.0 2,4 10
10000 26 47 36 1,0 9,3 3,2 10
22000 19 32 27 2,2 14 47 10
N 2200 48 86 72 0,37 6,4 2,2 10
N 4700 40 30 54 45 0,77 8,1 28 10
10000 20 36 31 1,6 12 3,2 10
N 1000 75 135 83 0,27 4.6 1,6 10
N 2200 63 44 77 54 0,57 6,7 2,3 10
N 4700 27 49 36 1,2 9,9 3,4 10
10000 19 32 27 2,5 15 4.4 10
470 110 234 108 0,21 3,8 1,3 10
1000 100 67 126 63 0,42 52 1,8 10
2200 38 72 40 0,90 8,4 2,9 10
4700 24 45 27 1,9 12 4,2 10
100 540 1350 1100 0,12 1,7 0,6 10
220 250 250 630 500 0,24 2,9 1,0 10
470 120 300 240 0,49 3,8 1,3 10
1000 54 160 120 1,0 8,1 2,8 10
~ 100 470 1180 920 0,16 2,0 0,7 10
X 220 350 220 550 470 0,33 3,2 1.1 10
470 100 250 210 0,68 5,2 1,8 10
100 470 1180 900 0,17 2,0 0,7 10
X 150 385 320 800 600 0,25 23 0,8 10
X 220 220 550 410 0,36 3,2 1,1 10
470 100 250 190 0,74 58 2,0 10

Details on deviating frequencies and temperatures are shown in the following curves.
Any voltage occurring during continuous operation may only lie within the range between rated
voltage and —2 V.

N These capacitors are preferred types B (refer to page 4).
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B 41306
B 43306

Service life')
versus ambient temperature Ta at ripple current operation

Type B 41306 (Vr < 100 V)

| @ Tac max, 40°c

® /acr at 40°C = 2.24 - Jacr at 85°C

Type B 43306 (Vg > 100 V)
30,

Jac Q@) Iacmax, 40°c
Iacnp, 8s°c
25 @ Iacp,ss5c
s tabulated

-
\

0 60 70 80 °C 90

0,5

et
25000h

0
40

w

® /acg at 40°C = 2.24 . Jacp at 85°C

') For details on service life curve refer to page 32.
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B 41306

B 43306

Permissible ripple current /ac Permissible ripple current /ac
versus frequency f versus frequency f
VR<100V i VR =250V

15 15

I, 1
Loonz 14 Loz 1
av,0ov) L ]
T 13 >/ 13 '/
’ / 25V, 405 ' /
/T /
12 / v 12
/’< /

10 //A v 11 g

10 10
7 /

03 [ 0.9 A

08 2 3 08 2 3
56 81 2 L 6 8 10 2Hz 56 81 2 L 6 81 2Hz

— —
Capacitance C
versus frequency f
Typical behavior
_Ct 105
Cio0Hz

|

0.95

4 6 8102 2 4 6 8103 Hz 2

—_—f
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B 41306
B 43306

Impedance Z
versus frequency f
Typical behavior

Q Vr=<100V

102

3

— N

10
3 N\

100 N
AN \L 1000 F/100V
10000 uF/40V
10° X ” /
3 N\ /
\\ —
10-2

10-3
10" 3 102 3 105 3 104 3 105 3 106 Hz 107

e f

Equivalent series resistance ESR
versus frequency f
Typical behavior

VR< 100V
15
ESR¢
ESR 100 Hz \
N\
N
10
AN 16V
\\ 25V, 40V
AN, 63V, 100V —
\ \\_\_4
N ~
\ \'\
N
05
L 6 8 1% 2 L 6 8 10°Hz 2

-f
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Impedance Z
versus frequency f
Typical behavior

Q Vr=250V

108

3

B

s L\

0
3 AN

100

5 N

10-1

100F/350V

3

-2
10 10" 3 102 3 105 3 104 3 105 3 106 Hz 107

*’f

Equivalent series resistance ESR
versus frequency f
Typical behavior

VR =250V
ESRs 15
ESR 100 Hz
10
N\
N
05 T
T4 6 8102 2 4 6 8105 Hz2
..____.>"
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Al Electrolytic Capacitors 16 to 100 V dc B 41070
GP Grade B41072

470 to 47 000 puF; 25 mm to 40 mm dia. bk

Construction

@ Surge-proof electrolytic capacitor in aluminum can without
insulating sleeve

@ Poles brought out to solid solder tags

® Negative pole not insulated from case

® Mounting with ring clips (B 41070) or with threaded stud (B 41072)

Features B 41070 B 41072

@ Solder tags for conventional connection by wire or litz wire
@ Particularly suitable for production in small quantities

Application
® Switch-mode power supplies in consumer and industrial electronics

Accessories
® Included in delivery (loosely):
hex nut, toothed washers (for B 41072)
® Not included in delivery:
ring clips, insulating strips B 44030, page 263
(for B 41070)
insulating parts for insulated mounting B 44 020, page 260
(for B 41072)

Specifications and characteristics in brief
Sectional specifications DIN IEC 384, part 4
DIN 45910, part 12
B 40010 *General Technical Information™
Type specification DIN'41238
IEC climatic category ~ 40/085/56 in acc. with DIN IEC 68, part 1
DIN climatic category = GPF (—40 to +85°C, humidity category F')) in acc. with DIN 40040
Vibration resistance In acc. with DIN IEC 68, part 2-6, test Fc:
displacement amplitude 0.35 mm, frequency range 10 to 55 Hz,
acceleration max. 5 g, duration 3x2 h

Service life 40°C; VR; Iacr: > 45000 h
85°C; Vg; Iacr: > 2000 h

Fraction failure < 20/p (during service life)

Failure rate < 400 fit (< 400 - 107°/h)

') These capacitors also comply with the test requirements of humidity category E in accordance with DIN 40040.
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B41070
B41072

Type B41070 Type B41072

doO,S 1:; +1) —] ‘|3_1 r-— [:; — 00

-02

B o R |

= | ‘

wn
<
1
1 1
-

Dimensions in mm

T

dr (mm) 25 30 30 35 35 40 40
IR (mm) 45 45 55 55 75 75 | 105
Approx. weight g 28 34 42 57 78 100 | 150

Type B41070

Rated voltage Va') 16V dc 25V do 40V do 63V dc 100 V do
Rated capacitance Rated dimensions d x /
uF Tolerance Code
25 % 45
470 -BY477-T
25 % 45 30x 45
Ly -B8108-T | -C9108-T
2200 25 % 45 30 x 45 30 x 45 35 x 55
-A5228-T | -B7228-T | -C8228-T | -L9228-T
4700 —10g, 7| 25%45 30x 45 3055 35 % 55 40x75
+50%=T| _Bas7e.T | -BBA78T | -J7478-T | -K8478-T | -CO478-T
0000 30 x 45 35 % 55 35% 75 40x 105
-C4109-T | -B5109-T | -K7109-T | -B8109-T
3Bx75 40% 75
22000 K4229-T | -L5229-T
40% 105
47000 B4479T

Example for the compiling of ordering codes
B41070-B5478-T

Code according to table

Special dimensions as well as other capacitance and voltage values upon request.
For packaging units refer to page 69.

') Peak voltage Vp = 1.15 VR
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B41070

B41072
Type B41072
Rated voltage VR') 16V dc 25V dc 40V dc 63Vdc 100V dc
Rated capacitance Rated dimensions d x /
uF Tolerance Code
25x 45
470 -B9477-T
25x 45 30x 45
1000 -B8108-T -C9108-T
2200 25x 45 30x 45 30x 45 35x 55
-A5228-T -B7228-T -C8228-T -L9228-T
4700 _100/0—A—T 25x 45 30 x 45 30 x 55 35x 55 40x 75
+50 " -B4478-T -B5478-T -C7478-T -L8478-T -C9478-T
10000 30 x 45 35x 55 35x%x 75 40 x 105
-C4109-T -B5109-T -K7109-T -B8109-T
35x75 40x 75
22000 -K4229-T -L5229-T
40 x 105
47000 -B4479-T

Example for the compiling of ordering codes
B41072-B5478-T

Code according to table

Special dimensions as well as other capacitance and voltage values upon request.
For packaging units refer to page 69.

') Peak voltage Vp = 1.15 VR
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B41070

B41072
Cr Va ESRuyp | ESRmax Zmax I, max 1ac max JELT ESL
100 Hz 100 Hz 10 kHz 5 min 100 Hz 100 Hz
20°C 20°C 20°C 20°C 40°C 85°C approx.

uF Vdc mQ mQ mQ mA A A nH
4700 48 94 93 0,32 58 2,0 20
10000 16 34 62 51 0,66 75 2,6 20
22000 24 44 31 14 12 4.0 20
47000 17 31 22 3,0 16 55 20
2200 60 150 140 0,24 52 1,8 20
4700 o5 39 83 70 0,49 7,0 24 20
10000 26 53 40 1,0 9,9 3,4 20
22000 19 40 25 2,2 14 47 20
2200 48 120 120 0,37 6,4 2,2 20
4700 40 30 75 63 0,77 8,4 2,9 20
10000 20 48 37 1,6 13 4.4 20
1000 75 190 190 0,27 4,6 1,6 20
2200 63 44 110 91 0,57 6,7 23 20
4700 27 68 53 1,2 9,9 3,4 20
10000 19 44 31 25 15 52 20
470 110 280 260 0,21 3,8 1,3 20
1000 100 67 170 140 0,42 52 1,8 20
2200 38 95 76 0,90 8,4 29 20
4700 24 60 44 19 w12 4,2 20

Details on deviating frequencies and temperatures are. showh in the following curves.
Any voltage occurring during continuous operation may-only lie within the range between rated
voltage and —2 V. . /

Service life') .
versus ambient temperature Ta at ripple current operation

30,
@ lac max, 40°c
Tac 25 @ Iach ss°c
Tacp,8s°c ™ as tabulated
T 20

15

10 — ———+

|
|
!
|

05 = < r< = |
! 3 S S o
o o o (=4
2| % s\ 2
0
40 50 60 70 80 90°C
—

@® Jacrat40°C = 224. Jacrat85°C

') For details on service life curve refer to page 32.
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B 41070

B 41072
Permissible ripple current Jac Capacitance C
versus frequency f versus]ftr’eguency f
Typical behavior
15
I Ct 105
Loz 14 e C1o0Hz
T 63V, 100V | I
13
/| 25v. 50w
A 1]
12 / v y
0 1
L e \
P / \
\\
10 N
7
vy 095
08
56 81° 2 L 6 810° 2Hz 4 608102 2 4 6 8103 Hz 2
— fooy e —f
Equivalent series resistance £ESR : Impedance Z
versus frequency f versus frequency f
Typical behavior Q Typical behavior
13 102
z
3
ESR; 101 \
ESR 100 Hz \
\
N PN 1000 uF/100V
N\ 100 N 10000 pF/40V
0 N \< 47000 pF/ 16V /
1, Sl
\ 16V 16! \\\<<X\\ /A/ -
25V,40V
x\ 61\/' 100V — 3 \\\\ \\\ /
\ [ — 2
< ~ 10
\ ;
~N
N
05 10° #L 2 3 4 5 6 7
L 6 8 10 2 L 6 8 10°Hz 2 10" 3 102 3 10° 3 104 3 10° 3 10% 3 10" Hz
- f — > f
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Aluminum Electrolytic Capacitors

Small Capacitors, LL and GP Grade
Axial, upright, single-ended







Al Electrolytic Capacitors 10 to 350 V dc B41588
LL Grade B43588

110 4700 uF; 7.0 mm to 25.5 mm dia.

Construction

@ Surge-proof electrolytic capacitor, polar, in tubular aluminum case
with insulating sleeve

@ Negative pole connected to case

@ Axial leads; welded terminal connections ensure reliable contacting

Features

@ High reliability and long service life
@ Operation up to 105°C") permissible
@ High parametric stability

@ High ripple current capability

Application

@ Professional equipment in industrial electronics
® Filtering, coupling and pulse circuits

® Automotive electroncis

Specifications and characteristics in brief
Sectional specifications DIN IEC 384, part 4
DIN 45910, part 12
B 40010 “General Technical Information”
Type specification DIN 41257
IEC climatic category  40/085/56 in acc. with DIN IEC 68, part 1
DIN climatic category ~ GPF (—40 to +85°C"), humidity category F?)) in acc. with DIN 40040
Vibration resistance In acc. with DIN IEC 68, part 2-6, test Fc:

displacement amplitude 0.35 mm, frequency range 10 to 55 Hz,
acceleration max. 5 g, duration 3x2h

Service life Operating B41588 B41588 B 43588
conditions B 43588
dia. <85mm |dia. =210 mm | dia. = 10 mm

40°C; VR; Iacr > 135000 h > 220000 h > 180000 h
85°C; VR; Tacr > 6000 h > 10000 h > 8000h

Fraction failure <0.590 (during service life)

Failure rate < 50 fit < 20 fit < 20 fit
(<50-107%/h) | (£20-107°%h) | (<£20-107%/h)

Taping Capacitors with 6.5 to 16 mm dia. are also available on tape.

For information on tape packaging and ordering example see chapter
“Tape Packaging”, page 64.

) Operation at 105 °C with 0.6 7ac max 85 °c permissible for a total of 1500 h for dia. < 8.5 mm; 2500 h permissible for
dia. =10 mm, respectively.
2) These capacitors also comply with the test requirements of humidity category E in accordance with DIN 40040.
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B B41588

B 43588
Imox 40.5 Dimensions (mm) Approx.
dx/ dmax X Imax | Lead | weight
+ (rated (with insulat- | dia. g
+ o dimensions)| ing sleeve)
u 6,5%x17,5 7,0x19 1.1
( d 85x175| 90x19 | o« 18
10 x20 105x215 ! 2,6
Tinned lead ¢ b 10 x25 10,5x 26,5 3,2
06...0,8 mm dia. 12 x30 12,5x 32 54
[+5 1,3°0 14 x30 14,5 x 32 75
Min. lead spacing 16 x30 16,5 x 32 0.8 9,3
Dimensions in mm 18 x39,5| 18,5x415 ’ 14
21 x40 21,5x415 18
25 x40 25,5x 41,5 26

Low-voltage series B41588

Rated voltage VR') 10Vdc 16 Vdc 25V dc 40V dc 63V dc j 100V dc
Rated capacitance Rated dimensions d x /
uF Tolerance Code
47 65x17,5Y 85x 175\
’ -J8475-T | -B9475-T
10 65x17,5Y 85x175Y 85x 17,5\
-C7106-T | -J8106-T | -C9106-T
2 85x175Y 85x%x 175 10x25 Y
-C7226-T | -J8226-T | -C9226-T
47 65x175Y856%x175) 85x175Y 85x 17,5 10x 25 12x30
-C3476-T | -B4476-T | -C5476-T | -D7476-T | -J8476-T | -D9476-T
100 85x175 | 85%x17,5 10x 20 10 x 25 12x30 16x30 Y
—10 o, . T -C3107-T | -C4107-T | -D5107-T | -D7107-T | -J8107-T | -E9107-T
200 +50 Yo & 10 x 20 10x 25 12x 30 12x 30 16 x 30 18 x 39,5 |
-D3227-T | -C4227-T | -L5227-T | -D7227-T | -B8227-T | -D9227-T
470 12x 30 12 % 30 14 x 30 16 x 30 21 x40 25x 40
-C3477-T | -D4477-T | -EB477-T | -M7477-T | -J8477-T | -A9477-T
1000 14x 30 16 x 30 18 x 39,5 21x40 25x 40
-E3108-T | -M4108-T | -D5108-T | -D7108-T | -A8108-T
2200 18x39,5 | 18x39,5 21 x40 25 x40
-C3228-T | -D4228-T | -A5228-T | -A7228-T
25x 40 25 x40
4700 -A3478-T | -A4478-T

Capacitors available on tape

Example for the compiling of ordering codes
B41588-J8107-T

Code according to table

Special dimensions as well as other capacitance and voltage values upon request.
For packaging units refer to page 69.
N These capacitors are preferred types B (refer to page 4).

') Peak voltage Vp = 1.15 Vn
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B B41588

B43588
High-voltage series B43588
Rated voltage Vg') 160 V dc | 250V dc | 350V dc
Rated capacitance Rated dimensions d x /
uF Tolerance Code
1 65%17,5 x
-C4105-T
) 65%x175 85x%x175 85x 17,5 N
’ -B1225-T -B2225-T | -C4225-T
47 85x175 10x20 10x20 by
' -C1475-T -B2475-T -C4475-T
10 ~ 10 % 20 12x 30 N
- -1 opaT -C1106-T -D4106-T
20 +50 | 12x 30 0. 14 x 30 X
-C1226-T -D2226-T -E4226-T
47 14 x 30 16x30 18 x 39,5 h
-D1476-T -M2476-T -D4476-T
100 18 % 39,6 21x40 25x 40
-D1107-T -D2107-T -A4107-T
25 x40
220 -A1227-T
Example for the compiling B43588-C4105-T Capacitors available on tape
of ordering codes
Code according to table
Special dimensions as well as other capacitance and voltage values upon request.
For packaging units refer to page 69.
Cr VR tan Omax | ESRyp | ESRmax | Zmax Irmax | Iacmax | Iacr ESL
100 Hz | 100Hz | 100Hz | 10kHz | 5min | 100Hz | 100 Hz
20°C 20°C 20°C 20°C 20°C 40°C 85°C | approx.
uF Vdc Q Q Q LA A A nH
X 47 0,16 2,00 5,0 0,88 5 0,29 0,10 14
100 0,16 0,95 24 0,43 6 0,49 0,17 17
220 0,16 0,43 1,1 0,21 8 0,83 0,28 31
470 10 0,16 0,20 0,5 0,11 13 1,59 0,55 37
1000 0,16 0,10 0,25 0,07 24 2,47 0,85 38
2200 0,17 0,06 0,14 0,05 48 4,13 1,42 57
4700 0,18 0,05 0,07 0,05 98 5,48 1,88 34
47 0,14 1,6 4,0 0,82 6 0,34 0,12 17
~ 100 0,14 0,75 19 0,40 7 0,52 0,18 17
N 220 0,14 0,36 0.9 0,20 11 0,96 0,33 35
< 470 16 0,14 G,18 0,45 g,11 19 1,7 0,57 37
1000 0,14 0,10 0,25 0,06 36 27 0,92 45
N 2200 0,15 0,06 0,12 0,05 74 4,1 1,42 57
4700 0,15 0,05 0,06 0,05 154 5,5 1,88 34
X 47 0,11 1,3 33 0,78 6 0,41 0,14 17
~ 100 0,11 0,60 15 0,38 9 0,70 0,24 31
X 220 o5 0,11 0,28 0,70 0,19 15 1,3 0,46 37
N 470 0,11 0,16 0,40 0,10 28 1,9 0,64 38
1000 0,11 0,10 0,19 0,06 54 3,2 1,11 57
2200 0,13 0,06 0,10 0,05 114 4,5 1,55 30
N These capacitors are preferred types B (refer to page 4). cont’d on page 208

') Peak voltage Vp = 1.15 Vg for 160 and 250 V dc; 1.1 Vg for 350 V dc
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B B41588

B 43588
Cr Vr tan Omax | ESRtyp | ESRmax | Zmax Ir max | 1acCmax Iacg ESL

100 Hz | 100 Hz | 100 Hz | 10 kHz 5 min 100 Hz | 100 Hz

20°C 20°C 20°C 20°C 20°C 40°C 85°C | approx.
uF Vdc Q Q Q uA A A nH
x 10 0,09 5,00 13,00 3,30 5 0,17 0,06 14
x 22 0,09 2,20 5,50 1,50 6 0,32 0,11 17
47 0,09 1,00 2,50 0,72 8 0,46 0,16 17
N 100 40 0,09 0,50 1,25 0,36 12 0,81 0,28 35
N 220 0,09 0,25 0,63 0,18 22 1,40 0,49 37
N 470 0,09 0,13 0,33 0,10 42 2,20 0,77 45
1000 0,09 0,07 0,16 0,06 84 4,00 1,39 30
2200 0,10 0,04 0,08 0,05 180 5,90 2,00 34
Al 47 0,07 9,50 24,00 6,50 5 0,15 0,05 14
x 10 0,07 4,00 10,00 3,10 5 0,23 0,08 17
. 22 0,07 1,80 4,50 1,40 7 0,35 0,12 17
N 47 63 0,07 0,80 2,00 0,67 10 0,64 0,22 35
N 100 0,07 0,40 1,00 0,33 17 1,10 0,38 37
N 220 0,07 0,18 0,45 0,17 32 1,90 0,65 45
N 470 0,07 0,10 0,25 0,09 63 3,30 1,13 30
1000 0,07 0,05 0,12 0,06 130 5,30 1,80 34
A | 47 0,06 7,00 18,00 6,00 5 0,17 0,06 17
x 10 0,06 3,00 7,50 2,80 6 0,26 0,09 17
. 22 0,06 1,30 3,30 1,30 8 0,52 0,18 35
X 47 100 0,06 0,60 1,50 0,62 13 0,90 0,31 37
~ 100 0,06 0,32 0,80 0,31 24 1,40 0,49 45
N 220 0,06 0,16 0,40 0,15 48 2,40 0,83 57
N 470 0,06 0,09 0,23 0,09 98 4,10 1,39 34
2,2 0,10 36,00 80,00 33,00 5 0,07 0,02 14
47 0,10 17,00 38,00 15,00 6 0,12 0,04 17
10 0,10 8,00 18,00 7,20 7 0,19 0,07 31
22 160 0,10 3,60 8,00 3,30 11 0,38 0,13 37
47 0,10 1,70 3,80 1,60 19 0,59 0,20 38
100 0,10 0,80 1,80 0,75 36 1,11 0,38 57
220 0,10 0,40 0,80 0,35 74 1,97 0,68 34
A 22 0,09 29,00 72,00 31,00 5 0,09 0,03 17
Al 47 0,09 14,00 34,00 14,00 6 0,15 0,05 31
x 10 250 0,09 6,40 16,00 6,80 9 0,24 0,08 35
x 22 0,09 2,90 7,20 3,10 15 0,45 0,15 38
47 0,09 1,40 3,40 1,50 28 0,70 0,24 45
~ 100 0,09 0,60 1,50 0,70 54 1,37 0,47 30
A 1 0,08 48,00 120,00 64,00 5 0,06 0,02 14
A 2,2 0,08 22,00 55,00 29,00 6 0,10 0,04 17
A 47 0,08 10,00 25,00 14,00 7 0,17 0,06 31
x 10 350 0,08 4,80 12,00 6,40 11 0,33 0,11 37
. 22 0,08 2,20 5,50 2,90 19 0,51 0,18 38
47 0,08 1,00 2,50 1,40 37 1,00 0,34 57
100 0,08 0,50 1,30 0,67 74 1,71 0,59 34

Details on deviating frequencies and temperatures are shown in the following curves.
Any voltage occurring during continuous operation may only lie within the range between rated

voltage and -2 V.
N These capacitors are preferred types B (refer to page 4).
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B41588
B43588

Service life')
versus ambient temperature Ta at ripple current operation

Type B 41588, dr < 8.5 mm
Type B 43588, dr < 8.5 mm

1 @ IaCmax, 40°C

lac

-y

Iacr, 8s5°c

N
N
N

10
05
0
40 50 60 70 80 90°C
® Jacy at 40°C = 1.83 - Jacg at 85°C =T

Type B 41588, dr = 10 mm

Jac 30 ® Iacmax, a0'c
IacR gs°c @ Iacr,ss°c
T 25 as tabulated

0,5

2

40 50 60 70 80 °

® Jacph at 40°C = 1.83: Jacr at 85°C

') For details on service life curve refer to page 32.
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B41588

B43588
Service life')
versus ambient temperature Ta at ripple current operation
Type B 43588, dr = 10 mm
30 @ Tac max, 40°C
Tac @ Iacn.s5%c
lacg, 85:c ™ \ \ as tabulated
1 i \\
ol
10 —
= £
05—8 —S
o o
g g
0
40 50 60 70 80 90°C
o o TA
® Jacpr at 40°C = 1.83- Jacg at 85°C
Permissible ripple current /ac Permissible ripple current /ac
versus frequency f versus frequency f
VR <100V Vr= 160V
2,0 2
If H /4/ I
]‘lOOHz 1?(}\// I100HZ
/12v, 25V,40V, T
63V P
gl e
10 C—T10V 1
) _ ? P
A //
/
0 0 "
101 A 102 A 103 4 10L Hz 10! 102 103 104 Hz
. —f

') For details on service life curve refer to page 32.
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B41588
B43588

Series capacitance Cs Series capacitance Cs

versus temperature T (f=100 Hz)

versus temperature T (f=100 Hz)

Typical behavior Typical behavior
VR <100V Ve =160V
CsT 1'4 { CS:T 1'2 i
Cs20°
Cc.oc 4, | s20°C 0 —
"
1 10 100v ——— 0 /
10V Y
08 —25v !
| 06 }
: |
| 04 :
04 | [
| |
| |
0’2 } 0,2 i
l |
0 1 0 |
40 20 0 20 40 60 80°C100 40 -20 0 20 40 60 80°C100
T T
Dissipation factor tand Impedance Z
versus rated voltage Vg versus temperature T (f=100 Hz)
(T=20°C and f=100 Hz) Typical behavior
Vr <100V VR =160V
016 10’ z
\ Z1 I
tané 014 X Zgpec 5 :
\ T
T 012 . f
\ T
oo \ Max. values N\ |
, |
\\ \ |
N 0
0,08 < 10 }
~ L !
0,06 — .
’ \ 5 f
004 \‘\ Typical values !
\\ |
0,02 |
|
0 10" :
0 20 L0 60 80 100V -40  -20 0 20 L0 60 80 100°C
— VR —T

The maximum values are in accordance with DIN 45910,
part 123, and apply to Cr < 1000 pF.
The values increase by 0.02 per 1000 uF.
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B41588
B43588

Impedance Z
versus temperature 7 (f=10 kHz)
Typical behavior

Q Vr <100V
10° .
T
T
4 :
|
T
A\ |
10 - .
LN\ 1
\\ |
b N 100pF, 40V ,
x: N l I
10" \‘ LT0RF, 16V l
N |
[ N\ b Y |
. AN 1 :
T I |
N 1000 pF. 4OV |
107 ‘

40 20 0 20 40 60 80 100 120°C

—7

Impedance Z

versus frequency f

and temperature for 1000 uF/40 V
mQ Typical behavior

104 TT
T
4
108
i N
N -
4 \ \‘\ 40°C mo—
NN 1 i
102 -25°C |-LI H
AN
4 N 20
\\ |
0 85°C
4
100
00 4 102 4 103 4 104 4 105 Hz 106
__.f
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Impedance Z
versus temperature 7 (f=10 kHz)
Typical behavior

Q Vr=160V
102 \ T
\ !
A\ |'
ANAN 1
|
10° \ +
ANANEAN |
L A\ !
\ 10pF, 250V |
N .
\ T '
|
100+ _—— [
LTpF 250V .
. ANER'{ !
N I
100 pF,250 V N
~] |
107 '
40 20 0 20 40 60 80 100 120°C
—]
Impedance Z
versus frequency f
and temperature for 100 pF/250 V
mQ Typical behavior
10° T 11
\ - -
N |
10* AN l—Izs"cTN N
—
N[N
‘ \ AN
103 \\ 0°C N
+ /
4 20°C
N .\JL\ g
102 neseclll /
Il
IA
10° . .
10" 4 102 4 0% & 10° &4 10° & 10
—f



B41588

B 43588
Impedance Z Impedance Z
versus frequency f versus frequency f
Typical values at 20°C Typical values at 20°C
Q VrR=<100V Q Vr=160V
10" 107 — 1
I N
. N
z 4N z N N
N\ N \
N 10" N\ 4,TpF, 350V
100 \\ . \\\\\ N ~
\\\ \ 7
N
4
/) 10° NN s
N LTpF,350 V
N 1 / L
10-1 \‘ // \N\ ™
% AV /1
. [ [220pF,10V )\ mail, 10" 00 pF, 350 V
|| 2204F, 25V N 4
|| 220pF,100 V N/ b
L]

10” 102
10" 4 10° & 10 & 102 4 10%kHz 07" & 10 & 100 4 100 4 10°kHz

—=f —f

Equivalent series resistance ESR
versus temperature 7 (f=100 Hz)
Typical behavior
Vg <100V

20

ESRT
ESR20°c

I
|
i
|
|
!
|
|
|
10V |
A\ r
|
[
|
|
Il
|

240 20 0 20 40 60 80°C100

S
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Al Electrolytic Capacitors 10 to 350 V dc B41593
LL Grade B43593

10 to 4700 uF; 13.5 mm to 26.5 mm dia.
S~———

Construction

@ Surge-proof electrolytic capacitor, polar, in tubular aluminum case

with insulating sleeve
@ Solder pins; welded mounting socket ensures reliable contacting
@ Positive pole brought out central-axially
@ Negative pole at the 2 or 3 solder pins of the mounting socket

Features

{

@ High reliability and long service life
@® Operation up to 105°C’) permissible
@ High parametric stability

@ High vibration resistance

@ Pinning ensures correct insertion

Application

® Professional equipment in industrial electronics
@ Filtering, coupling and pulse circuits
@ Automotive electronics

Specifications and characteristics in brief
Sectional specifications DIN IEC 384, part 4

Type specification
IEC climatic category
DIN climatic category
Vibration resistance

Service life

Fraction failure
Failure rate

DIN 45910, part 12
B 40010 *“General Technical Information”

DIN 41267
40/085/56 in acc. with DIN IEC 68, part 1
GPF (—40to +85°C'"), humidity category F?)) in acc. with DIN 40040

In acc. with DIN IEC 68, part 2-6, test Fc:
displacement amplitude 0.75 mm, frequency range 10 to 55 Hz,
acceleration max. 10 g, duration 3x 2 h

<100V (B41593)

> 220000 h
> 10000 h >

Operating conditions

40°C; VR; Iacr
85°C; VR; Iacr

<0.59%0 (during service life)
<20fit (<20-107%/h)

> 160 V (B43593)

> 180000 h
8000 h

') Operation at 105 °C with 0.6 Iac max, 85 °c permissible for a total of 2500 h.
2) These capacitors also comply with the test requirements of humidity category E in accordance with DIN 40040.
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B 41593

B43593
Mounting holes
dr 12 and 14 dgr 16 to 25
s
~
+
S ®0,8
p Supporting pin rest
Dimensions in mm (supporting pins connected to negative pole)
Dimensions (mm) Approx.
dr % IR dmax X /max a+0,1 c+0,1 weight g
12x 30 13,5x 33 12,5 57
14 % 30 15,6 %33 14,5 3 79
16 x 30 17,5x 33 16,5 9,8
18 x 39,5 19,5 x 42 18,5 15
21 x40 22,5x 42 21,5 35 19
25x40 26,5 x 42 255 ’ 27

The PC board mounting holes given above refer to partial circles. However, it is often necessary
to arrange the mounting holes in a standard lead spacing, especially for the production of small
quantities. Generally, this is achieved with sufficient accuracy at a spacing of 1.27 mm ('/»") if
the positions are chosen as follows:

dn = 12mm dr = 14mm dr = 16mm
o X
171 N
1T
paan ] I8 a 1 7a )
\
nuug ]
t T
17 1%
n; e
_—1'27 .
dr = 18mm dr = 21mm dr = 25mm 915°%
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B41593
B43593

Low-voltage series B41593

Rated voltage V') 10Vdc | 16Vdc [ 25Vdc | 40Vdc | 63Vdc | 100V dc
Rated capacitance Rated dimensions d x /
uF Tolerance Code
12x 30
47 -A9476-T
100 12x 30 16 % 30
-J8107-T | -A9107-T
290 12x 30 12x 30 16x30 | 18x39,5
-A5227-T | -J7227-T | -J8227-T | -J9227-T
470 =100 1| 12%30 12x 30 14 x 30 16 x 30 21 x40 25 x40
+50 7T | -A3477-T | -J4477-T | -J5477-T | -J7477-T | -J8A77-T | -A9477-T
1000 14 x 30 16x30 | 18x39,5 | 21x40 25x 40
-J3108-T | -A4108-T | -J5108-T | -J7108-T | -A8108-T
2200 18x39,5 [ 18x39,5 | 21x40 25 x 40
-A3228-T | -J4228-T | -A5228-T | -A7228-T
25x 40 25x 40
4700 -A3478-T | -A4478-T
Example for the compiling of ordering codes
B41593-A4478-T
Code according to table
High-voltage series B43593
Rated voltage VR') 160 V dc I 250V dc 350V dc
Rated capacitance Rated dimensions d x /
uF Tolerance Code
10 12x 30
-A4106-T
20 12x 30 14 x 30 14 x 30
-A1226-T -A2226-T -A4226-T
—-10,, . 14 x 30 16 x 30 18 x 39,5
47 +5070=T -A1476-T -A2476-T -A4476T
100 18 x 39,5 21x40 25x 40
-A1107-T -A2107-T -A4107-T
25x 40
220 -A1227-T

Example for the compiling of ordering codes
B43593-A4106-T

Code according to table

Special dimensions as well as other capacitance and voltage values upon request.

For packaging units refer to page 69.

') Peak voltage Vp = 1.15 Vg for 16 to 250 V dc; 1.1 Vg for 350 V dc
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B41593

B43593
Cr Vr tan Smax | ESRtyp | ESRmax | Zmax Ir,max | TaCmax | lacm ESL
100Hz | 100Hz | 100Hz | 10kHz | 5min | 100Hz | 100 Hz
20°C 20°C 20°C 20°C 20°C 40°C 85°C | approx.

uF Vdc Q Q Q LA A A nH
470 0,16 0,20 0,50 0,11 13 1,59 0,55 23
1000 10 0,16 0,10 0,25 0,07 24 2,40 0,85 37
2200 0,17 0,06 0,14 0,05 48 4,13 1,42 37
4700 0,18 0,05 0,07 0,05 98 5,48 1,88 17
470 0,14 0,18 0,45 0,11 19 1,70 0,57 23
1000 16 0,14 0,10 0,25 0,06 36 2,70 0,92 38
2200 0,15 0,06 0,12 0,05 74 4,10 1,42 37
4700 0,15 0,05 0,06 0,05 154 5,50 1,88 17
220 0,11 0,28 0,70 0,19 15 1,30 0,46 23
470 o5 0,11 0,16 0,40 0,10 28 1,90 0,64 37
1000 0,11 0,10 0,19 0,06 54 3,20 1,11 37
2200 0,13 0,06 0,10 0,05 114 4,50 1,55 17
220 0,09 0,25 0,63 0,18 22 1,40 0,49 23
470 40 0,09 0,13 0,33 0,10 42 2,20 0,77 38
1000 0,09 0,07 0,16 0,06 84 4,00 1,39 17
2200 0,10 0,04 0,08 0,05 180 5,90 2,00 17
100 0,07 0,40 1,00 0,33 17 1,10 0,38 23
220 63 0,07 0,18 0,45 0,17 32 1,90 0,65 38
470 0,07 0,10 0,25 0,09 63 3,30 1,13 17
1000 0,07 0,05 0,12 0,06 130 5,30 1,80 17
47 0,06 0,60 1,50 0,62 13 0,90 0,31 23
100 100 0,06 0,32 0,80 0,31 24 1,40 0,49 38
220 0,06 0,16 0,40 0,15 48 2,40 0,83 37
470 0,06 0,09 0,23 0,09 98 4,10 1,39 17
22 0,10 3,60 8,00 3,30 11 0,38 0,13 23
47 160 0,10 1,70 3,80 1,60 19 0,58 0,20 37
100 0,10 0,80 1,80 0,75 36 1,11 0,38 37
220 0,10 0,36 0,80 0,35 74 1,97 0,68 17
22 0,09 2,90 7,20 3,10 15 0,45 0,15 37
47 250 0,09 1,40 3,40 1,50 27 0,70 0,24 38
100 0,09 0,64 1,50 0,70 54 1,37 0,47 17
10 0,08 4,80 12,00 6,40 11 0,33 0,11 23
22 350 0,08 2,20 5,50 2,90 19 0,51 0,18 37
47 0,08 1,00 2,50 1,40 37 1,00 0,34 37
100 0,08 0,48 1,30 0,67 74 1,71 0,59 17

Details on deviating frequencies and temperatures are shown in the following curves.
Any voltage occurring during continuous operation may only lie within the range between rated
voltage and -2 V.
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B41593
B43593

Service life')
versus ambient temperature Ta at ripple current operation

Low-voltage series B 41593

@) Iacmax, 40°c

@ Iach,s5°¢
as tabulated

05

250000h

\

0
40 50 60 70 80 °C 90

50000h
——

® /acp at 40°C = 1.8

@
~
»
9}
D
»
=1
o}
&)
o
(

High-voltage series B 43593

@ IaC max, s0°c

@ Iacr,85°c
as tabulated

= =
05—g 3 s = =
o S o p=3 P=3
(=3 o o o o
0
L0 50 60 70 80 90 °C

® /acp at 40°C = 1.83- Jacr at 85°C

') For details on service life curve refer to page 32.
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B41593
B43593

Permissible ripple current /ac
versus frequency f

Permissible ripple current /ac
versus frequency f

Vr<100V Vg =160V
2,0 I 2 _
If ‘. 1 ,/” I¢
1100»11 1?0\/ - I100H2
% V,25V,40V, T
63V S
el at
A
| 7
10 10V 1
' 7 /
“7
/
0101 L 102 L 103 L 10L Hz 101 102 103 104 Hz
— -t —f
Series capacitance Cs Series capacitance Cs
versus temperature 7 (f=100 Hz) versus temperature T (f=100 Hz)
Typical behavior Typical behavior
VR <100V Vg =160V
CsT 1'4 ] Cs,T 1'2 i
C.20C 12 I Cs20°c
’ | 10
/i
10 A —— //
08
10V | /
08 =25V i |
| 06 ;
06 1|
04 f
04 | |
; I |i
02 02 }
|
0 1 0 |
40 -20 0 20 40 60 80°C100 40 -20 0 20 40 60 80°C100
T T
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B41593

B43593
Dissipation factor tan 6 Impedance Z
versus rated voltage Vg versus temperature T (f=10 kHz)
(at T=20°C and f=100 Hz) Typical behavior
VR=<100V Vr= 160V
016 10! T
+
\ T
z H
tané 014 75 l
\ Zagec |
012 AN |
N I
010 \ Max. values \ |
, : N |
N
008 < 10° |
~ L i ]
0,06 = 5 |
Il
BN !
004 N Typical values |
\\ |
002 - i
0 107 |
0 20 40 60 80 100V -40 -20 0 20 40 60 80 100 120°C
—eT
— = WR
The maximum values are in accordance with DIN 45910,
part 123, and apply to Cr < 1000 pF.
The values increase by 0.02 per 1000 pF.
Impedance Z Impedance 2
versus temperature T (f=10 kHz) versus temperature T (f=10 kHz)
Typical behavior Typical behavior
Q VR<100V Q Vp=160V
10" . 10? -
1 X
L ! 4 .
z T z |
| L
| \ |
|
10° h 10" - 1
\ | AWAY !
4 : 4 \ ;
\ | \ |
\ N I I
r | 0 |
10" \\ LT0pF, 16V ! 10 - I
]
. AN JI : . N 4TpF,250V T
\\woow,uov | 1004, 350V [
! -
-2 L 1 4 1
-40 -20 0 20 40 60 80 100 120°C -40 -20 0 20 &40 60 80 100 120°C
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B41593

B43593
Impedance Z Impedance Z
versus frequency f versus frequency f
and temperature for 1000 uF/40 V and temperature for 100 uF/250 V
mQ Typical behavior mQ Typical behavior
104 TT 105 T 1T
T \ 1
Z 4 L 4 Nl -1o0°cC
NG T
™N
103 t 10" ™ ~25°C 41N
N e—
N > N
4 PG —{-40°C L N\ ™
N = f N NN
N
102 AN ? -25°C L1 10° \ 0°C >
N T . /
4 N LA 4 20°C
AN M SEtii=g
N -]
o 85°C 10 N HLA I
A
4 8
1 2 3 4 S 6 10° 3 4 s 6
100 4 102 4 105 4 104 4 105 Hz 10 0" & 102 & 10° &4 10 & 10° Hz 10
—f —f
Impedance Z Impedance Z
versus frequency f versus frequency f
Typical values at 20°C Typical values at 20°C
Q VrR<100V Q VrR=160V
10’ T 10°
L
b \\ z N
\ 101 \ \ -
10° 4 AN
N
\\
b AN
N 100
\ /
y 4 . L7F,350V
10 \i 220 4F, 25V £/ N
N\ A 10" 100 4F, 350 V
L \ o /
/ 4
N
220 pF,100 V
-2 Lopeit 1 10’2
07 & 100 4 10 & 107 4 10°kHz 07 4 10 & 10" 4 107 & 10°kHz

—ef —_—f
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B41593
B43593

Equivalent series resistance £SR
versus temperature T (f=100 Hz)
Typical behavior

VrR<100V

20
ESRt "

ESR20°c

1 t
5 \,1ov

40V |

, o |
N |

-40 20 0 20 40 60 80°C100
T

-
(=2

Siemens Aktiengesellschaft 222



Al Electrolytic Capacitors 6.3 to 350V dc B41283

GP Grade B41010
B43283
B43050

1 to 10000 uF; 7.0 mm to 25.5 mm dia.

Construction

@ Surge-proof electrolytic capacitor, polar, in tubular aluminum case
with insulating sleeve

® Negative pole connected to case

@ Axial leads; welded terminal connections ensure reliable contacting

Features

@ Standard version with small dimensions
@ Operation up to 105°C") permissible

@ Favorable electrical values

@ High ripple current capability

Application

® General-purpose applications in entertainment electronics
® Semiprofessional to professional applications

@ For filtering, coupling and pulse circuits

Specifications and characteristics in brief
Sectional specifications DIN IEC 384, part 4?)
DIN 45910, part 12
B 40010 ,,General Technical Information”
Type specification DIN 41316
IEC climatic category ~ 40/085/56 in acc. with DIN IEC 68, part 1
DIN climatic category =~ GPF (—40to +85°C"), humidity category F?)) in acc. with DIN 40040
Vibration resistance In acc. with DIN IEC 68, part 2-6, test Fc:

displacement amplitude 0.35 mm, frequency range 10 to 55 Hz,
acceleration max. 5 g, duration 3x 2 h

Service life Operating B41283 B41010 B43283
conditions B 43050
dia. <10 mm | dia. = 12 mm dia.6.5 mm to
25 mm
40°C; VR; Iacr > 70000 h > 90000 h > 70000 h
85°C; VR; lacr > 3000 h > 4000 h > 3000 h
Fraction failure < 10/o (during service life)
Failure rate < 100 fit < 40 fit <100 fit
(<100 -107%/h)| (< 40-107%/h) | (<100 - 107%/h)
Taping Capacitors with 6.5 to 16 mm dia. are also available on tape.

For information on tape packaging and ordering example see chapter
“Tape Packaging”, page 64.

1

Operation at 105 °C with 0.6 Jac max 85°c permissible for a total of 1500 h for dia. < 8.5 mm; 2500 h permissible for dia.
=10 mm, respectively.
These capacitors comply with the test requirements for Long Life Grade (LL).
%) The capacitors also comply with the test requirements of humidity category E in accordance with DIN 40040.

2
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B B41283
B41010
B43283
B43050
Low-voltage series B41283, B41010
Capacitance tolerance —10/+5000 2T
Rated voltage VR') 6,3V dc 10Vdc 16V dc 25V dc | 40V dc |
Rated Type Rated dimensions d x /
capacitance
uF Code
1
2,2
47
10
6,5x17,5
22 " -B7226-T
e B41283- 65x175 Y 85x175
-B5476-T -D7476-T
100 6,5x17,5 85x17,5 85x 17,5 10x 20
-B3107-T -B4107-T -B5107-T -B7107-T
200 85x 17,5 85x17,5 10x 20 10x 25
-C3227-T -B4227-T -B5227-T -A7227-T
470 85x%x17,5 10x 20 - 10x25 12x30 ¥ 12x30
-C2477-T | -A3477-T | -A4477-T -B5477-T -B7477-T
1000 10x 25 12 x 30 12 x 30 14 % 30 16 x 30
-A2108-T -A3108-T | -B4108-T -C5108-T -E7108-T
2200 12 x 30 14 x 30 16 x 30 18x 39,5 21x40
-B2228-T -C3228-T -E4228-T -C5228-T -C7228-T
16 x 30 18 x 39,5 21 x40 25x40
4700 BA41010- | Epa7e-T | -C3478'T | -C4478T | -C5478-T
25 x40
10000 -C3109-T
Tnax. b0 Dimensions (mm) Approx.
ax/ dmax X Imax | Lead | weight
+ (rated dimen- | (with insulat- | dia. g
|J + ) sions) ing sleeve)
J 2imax.F || g 6,5x17,5 7,0x19 1,1
~ g /e D 85x175 | 90x19 | o4 18
10 x20 10,5x21,5 ! 2,6
Tinned lead 10 x25 | 105%x26,5 3,2
0,6...0,8 mm dia. 12 x30 12,5x 32 5,4
[+5 1,301 14 x30 14,5 x 32 7,
Min. lead spacing 16 x30 16,5 x 32 0.8 9,3
pcinn 18 x39,5 | 185x41,5 ’ 14
Dimensions in mm 21 x40 | 215x415 18
25 x40 25,5x41,5 26

') Peak voltage Vp = 1.15 VR for 6.3 to 250 Vdc; Vg for 350 Vdc.
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H B41283

B41010
B43283
B43050
High-voltage series B43283, B43050
Capacitance tolerance —10/+50% =T
63Vdc | 100Vdc 160Vdc | 250Vdc | 350Vdc
Type Rated dimensions d x /
Code
65x175 \
-E4105-T
85%x175 \
- -C4225-T
65x175 B43283- 85x175 | 85x175 | 10x20 Y
-A9475-T -B1475-T | -C2475-T -C4475-T
65x175 Y 85%x175 10x20 ¥ 10x25 12x30 Y
-A8106-T -J9106-T -B1106-T -B2106-T -B4106-T
85%x175 Y 85x175 12x 30 12x 30 14%x30 Y
-C8226-T -C9226-T -B1226-T -C2226-T -D4226-T
85x%17,5 10x 25 14 x 30 16 x 30 18x 39,5 \
-C8476-T -A9476-T -C1476-T -D2476-T -C4476-T
10x25 12x 30 B43050- 18x 395 21 x 40 25 x 40
-A8107-T -B9107-T -E1107-T -B2107-T -B4107-T
12x 30 16 x 30 25 x 40
-B8227-T -E9227-T -B1227-T
16 % 30 21 x 40
-D8477-T -B9477-T
21x 40
-B8108-T

Capacitors available on tape

Example for the compiling of ordering codes

Hioh-voltage gerieg
—ign-veiiage series

B43283-B1475-T and
B43050-B1226-T

ge series
-B3107-
B41010-B2228-

Code according
to table

Code according
to table

Special dimensions as well as other capacitance and voltage values upon request.
For packaging units refer to page 69.
N These capacitors are preferred types B (refer to page 4).
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B B41283
B41010
B43283
B43050
Cr VR tan Omax | ESRtyp | ESRmax | Zmax It max | 1acmax ITacg ESL
100Hz | 100Hz | 100 Hz | 10 kHz 5 min 100 Hz | 100 Hz
20°C 20°C 20°C 20°C 20°C 40°C 85°C | approx.
uF Vdc Q Q Q uA A A nH
X 470 0,20 0,44 0,75 0,46 32 0,73 0,25 17
N 1000 6.3 0,20 0,24 0,35 0,22 45 1,2 0,42 35
N 2200 ’ 0,24 0,12 0,19 0,10 75 2,1 0,71 37
N 4700 0,28 0,08 0,11 0,05 138 3,2 1,1 45
~ 100 0,18 1,5 3,2 1,7 24 0,35 0,12 14
X 220 0,18 0,65 1,4 0,79 29 0,61 0,21 17
X 470 0,18 0,32 0,68 0,37 39 1,0 0,36 31
~ 1000 10 0,18 0,18 0,32 0,16 60 1,7 0,57 37
N 2200 0,22 0,10 0,18 0,08 108 2,3 0,81 38
N 4700 0,26 0,06 0,10 0,05 208 41 1,4 57
10000 0,36 0,05 0,07 0,05 420 55 1,9 34
X 100 0,16 1,3 2,8 1,4 26 0,41 0,14 17
N 220 0,16 0,58 1,3 0,65 34 0,61 0,21 17
X 470 16 0,16 0,27 0,60 0,30 50 1,1 0,39 35
~ 1000 0,16 0,15 0,28 0,13 84 1,8 0,63 37
N 2200 0,20 0,09 0,16 0,06 161 2,7 0,93 45
N 4700 0,24 0,06 0,09 0,05 321 4.4 1,5 30
N 47 0,14 2,4 53 2,1 25 0,26 0,09 14
X 100 0,14 1,0 25 1,0 30 0,46 0,16 17
X 220 0,14 0,44 1,1 0,45 42 0,81 0,28 31
N 470 25 0,14 0,21 0,53 0,19 67 1,5 0,53 37
N 1000 0,14 0,12 0,25 0,09 120 21 0,74 38
N 2200 0,18 0,07 0,14 0,05 240 3,8 1,3 57
N 4700 0,22 0,05 0,09 0,05 490 5,2 1,8 34
A 22 0,10 4,0 8,0 3,6 24 0,20 0,07 14
| 47 0,10 1,5 3,8 1,7 28 0,38 0,13 17
~ 100 0,10 0,70 1,8 0,80 36 0,64 0,22 31
X 220 40 0,10 0,36 0,80 0,36 55 0,96 0,33 35
X 470 0,10 0,18 0,38 0,15 95 1,7 0,57 37
N 1000 0,10 0,1 0,18 0,08 180 2,6 0,88 45
N 2200 0,14 0,07 0,11 0,05 372 4.1 1,4 30
A 10 0,08 5,0 13 6,0 23 0,17 0,06 14
| 22 0,08 2,5 6,3 2,7 26 0,29 0,10 17
A 47 0,08 1,2 3,0 1,2 32 0,44 0,15 17
~ 100 63 0,08 0,55 1,4 0,60 45 0,78 0,27 35
X 220 0,08 0,30 0,64 0,25 75 1,3 0,44 37
N 470 0,08 0,14 0,30 0,12 138 2,1 0,74 45
N 1000 0,08 0,08 0,14 0,06 272 3,8 1,3 30
A 47 0,07 9,5 24 10 22 0,15 0,05 14
N 10 0,07 40 10 50 24 0,23 0,08 17
A 22 0,07 1,8 45 2,2 29 0,35 0,12 17
A 47 100 0,07 0,85 2,1 1,0 39 0,64 0,22 35
X 100 0,07 0,40 1,0 0,45 60 1.1 0,38 37
X 220 0,07 0,22 0,55 0,20 108 1,7 0,59 45
N 470 0,07 0,12 0,26 0,10 208 29 1,0 30
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H B41283

B41010
B43283
B43050
Cr VR tan Smax | ESRtyp | ESRmax | Zmax It max | Iacmax Tacg ESL
100 Hz | 100 Hz | 100 Hz | 10 kHz 5 min 100 Hz | 100 Hz
20°C 20°C 20°C 20°C 20°C 40°C 85°C | approx.
uF Vdc Q Q Q LA A A nH
47 0,11 17 41 33 23 0,12 0,04 17
~ 10 0,11 8,0 19 15 26 0,19 0,07 31
22 160 0,11 4,0 8,8 6,8 34 0,36 0,12 37
N 47 0,11 1,9 41 3,3 50 0,55 0,19 38
100 0,11 0,95 1,9 1,5 84 1,02 0,35 57
220 0,11 0,43 9 0,7 160 1,81 0,62 34
4,7 0,10 14 35 33 25 0,13 0,04 17
10 0,10 6,0 15 15 30 0,24 0,08 35
N 22 250 0,10 3,3 8,3 6,8 42 0,39 0,13 37
N 47 0,10 1,5 3,8 3,3 67 0,67 0,23 45
100 0,10 0,72 1,8 1,5 120 1,3 0,44 30
1 0,08 48 120 100 21 0,06 0,02 14
X 2.2 0,08 22 55 44 23 0,10 0,04 17
N 47 0,08 10 25 20 27 0,17 0,06 31
~ 10 350 0,08 56 14 12 34 0,30 0,10 37
N 22 0,08 2,5 6,3 55 51 0,48 0,17 38
N 47 0,08 1,2 3,0 27 86 0,91 0,31 57
100 0,08 0,56 14 1,2 160 16 0,54 34

Details on deviating frequencies and temperatures are shown in the following curves.
Any voltage occurring during continuous operation may only lie within the range between rated
voltage and —2 V.

N These capacitors are preferred types B (refer to page 4).
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Service life')
versus ambient temperature Ta at ripple current operation

Type B 41283, dgr < 10 mm

Jac 30 @ IaC max, 40°C
IacR,85°c @ Iacp,85°c
[ 25 s tabulated
L
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® /acp at 40°C = 2.24 - JacRr at 85°C

@ Tac max, 40°c

@ Iach,s5°c
s tabulated

lac

lacg, gs5°c
25 AN
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0
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® /acpr at 40°C = 2.24 - Jacr at 85°C

') For details on service life curve refer to page 32.
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B41283
B41010
B43283
B43050

Service life')
versus ambient temperature 7a at ripple current operation

Type B 43283, dr < 10 mm
Type B 43050, dr = 12 mm
30/

Jac @ laCmax, 40°c

Iacg, gs5°c
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® J/acr at 40°C = 2.24 - Jacr at 85°C
Permissible ripple current /ac Permissible ripple current /ac
versus frequency f versus frequency f
VR <100V Vg =160V
2,0 2
2 | H
Lioom “ﬁv// Took:
t 4v,25v,1.ov ] _—TT1
63V e H
gel e
10 T 6,3V,10V ,
' A7 /
a4
4
/
0 0
10" L 102 L 10° 4 10%Hz 0’ 102 108 104 Hz

—f

') For details on service life curve refer to page 32.
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B41283
B41010

Series capacitance Cs
versus temperature T (f=100 Hz)
Typical behavior

B43283
B43050
Series capacitance Cs

versus temperature T (f=100 Hz)
Typical behavior

VR <100V Vr= 160V
12 T
Cs,1 /’1 Cs_,T 12
Cs0°C —1 Csa°c
10 —100V 10
08 25 08 //
63V
06 06 !
, |
| |
04 ; 04 :
| |
02 } 02 i
| |
| |
0 L 0 |
40 -20 0 20 40 60 80 100°C 40 -20 0 20 40 60 80°C100
—_—T T
Dissipation factor tan § Impedance 2
versus rated voltage Vr versus temperature T (f=100 Hz)
(at 7=20°C and f=100 Hz)
VR <100V Vr =160V
10" .
024 21 1
tan & \\ Zyec 5 T
0,20 \ 1[
. \ N T
\ AN |
016 \ |
+ | Max. values \ |
N 10° ]
012
AN I
N \
0,08 = ° i
. — '
Typical values l
0,04
T — |
|
0 10" '
0 20 40 60 80 100V -40 -20 0 20 40 60 80 100°C
—=pR ——T
The maximum values are in accordance with DIN 45910,
part 126, sheet 1 and apply to Cr < 1000 uF.
The values increase by 0.02 per 1000 pF.
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B41283

B41010
B43283
B43050
Impedance Z Impedance Z
versus temperature T (f=10 kHz) versus temperature 7 (f=10 kHz)
Typical behavior Typical behavior
Q Vr=100V Q Vr=160V
10’ . 107 :
T |
T [
z b A\ T z b \ T
T ! T \ i
\ \ |
10° : 10" ;
N\ I \ |
. N\ L 100pF,L0V | . \ ‘ ,
T
1
\ il ‘
\ T
10! \ | ol LTpF, 250V :
~_LT0RFT8Y T 07 - ] ;
4 } \
b T —— J L \\ 4
1000 pF, 40V | 100pF, 250 V
| i T~ 1
10‘2 | | 10-1 |
-40 <20 0 20 40 60 80 100 120°C -40 -20 0 20 40 60 80 100 120°C
Impedance Z Impedance Z
versus frequency f versus frequency f
and temperature for 470 uF/16 vV and temperature for 1000 uF/40 V
mQ Typical behavior mQ Typical behavior
10" T , 7 105 — T
\ ii= 1
7 &
N _40°C 10
Py 4
10’ L]
~25°C — 103 T
L v/ 740°C
// ) T B
A\ .\ ° /A4 N 2§CQ
\ N 10°C P24 102 N .
10? \\\20°C / 4 —(I)°C]
77 |
. N1 20°C
i 1 =t
) 85°C 0 85°C
4
-
10’ 10 0l 3 4 5 7
0" & 102 4 10> 4 10* & 10° & 10°Hz ' 102 1% 1% 105 105 107 Hz

- f
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B41283

B41010
B43283
B43050
Impedance Z Impedance 2
versus frequency f versus frequency f
and temperature for 10 uF/250 V Typical values at 20°C
mQ Typical behavior Q Vr<100V
10° ST T I 10
N ) ~ [
T —
4 \ b -40°C T 7 &
= SURANY o
’ N
10° %\\ N 10°
AN h
NN __¥
N\ T R Y
b NN o0°C N
N N NN | [6704F, 63V =
N - N A
103 N 20°¢ 10" AN
N N 4
1 1T /
JAy - 4 \1.70pF,100V /
N N )
85°C
10° L 10 6
0% 4 10° 4 10 & 10° 4 10°Hz 02 4 100 & 10" & 10° & 10°Hz
__—f

Impedance Z2
versus frequency f
Typical values at 20°C

Equivalent series resistance £SR
versus temperature T (f=100 Hz)
Typical behavior

Q VR=160V Va <100V
10? 20 ]
ESRt |
L N ESR20°c i
NN 3 z
N !
12 1
4 \\ !
N | TN 10350V !
N & 8 L\ 1OV

10° ——— 40V |
N I

. |47 4F.160V 4 LD

~
N A
T \Q }
|
-1

L S L S VN S

—f
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Al Electrolytic Capacitors 10to 385V dc B41293
GP Grade B43293

10 to 4700 puF; 13.5 mm to 26.5 mm dia.

Construction

@ Surge-proof electrolytic capacitor, polar, in tubular aluminum case
with insulating sleeve

@ Solder pins; welded mounting socket ensures reliable contacting

@ Positive pole brought out central-axially

@ Negative pole at the 2 or 3 solder pins of the mounting socket

Features

@ Stable, vibration-resistant construction
® Operation up to 105°C") permissible
@ High parametric stability

@ Pinning ensures correct insertion

Application

@ Standard version for entertainment and industrial electronics
@ Filtering, coupling and pulse circuits

® Automotive electronics

Specifications and characteristics in brief

Sectional specifications DIN IEC 384, part 4?)
DIN 45910, part 12
B 40010 ““General Technical Information”

Type specification DIN 41253
IEC climatic category  40/085/56 in acc. with DIN |EC 68, part 1
DIN climatic category =~ GPF (—40 to +85°C"), humidity category F?)) in acc. with DIN 40040

Vibration resistance In acc. with DIN IEC 68, part 2-6, test Fc:
displacement amplitude 0.75 mm, frequency range 10 to 55 Hz
acceleration max. 10 g, duration 3x 2 h

Service life Operating conditions <100V (B41293) | = 100V (B43293)
40°C; Vg; Tach > 90000 h > 70000 h
85°C; Vr; Tach > 4000 h > 3000 h
Fraction failure < 10/ (during service life)
Failure rate <100 fit (< 100 - 107%/h)

") Operation at 105 °C with 0.6 Jac max, 85 °c permissible for a total of 1000 h.
?) These capacitors comply with the test requirements for Long Life Grade (LL).
%) These capacitors also comply with the test requirements of humidity category E in accordance with DIN 40040.
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B41293

B43293
Mounting holes
dr 12 and 14 dr 16 to 25
£ 41,3°0
IR .
< P _‘ .
5 i
;‘- 908 Supporting pin rest
(supporting pins are
Dimensions in mm connected to negative pole)
Dimensions (mm) Approx.
dRX /R dmaxx /max aiO,1 Ci0,1 Welghtg
12x 30 13,56 % 33 12,5 57
14 x 30 15,5 x 33 14,5 3 79
16 x 30 17,5x 33 16,5 9,8
18x 39,5 19,56 x 42 18,5 15
21 x40 22,5x 42 21,5 19
25 x40 26,5x 42 25,5 3,5 27
25 x 45 26,5 x 47 255 27
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B 41293
B43293

The PC board mounting holes given opposite refer to partial circles. However, it is often neces-
sary to arrange the mounting holes in a standard lead spacing, especially for the production of
small quantities. Generally, this is achieved with sufficient accuracy at a spacing of 1.27 mm
("/20") if the positions are chosen as follows:

dr = 12mm dr = 14mm dr = 16mm

imi
T
T

17
1
+

)|

1

+
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H B41293
B43293

Low-voltage series B41293

Rated voltage VR')

10Vde [ 16Vdc | 25Vdc | 40Vdc |

83Vdc [ 100V dc

Rated capacitance

Rated dimensions d x /

uF Tolerance Code
12x 30
100 -B9107-T
12x 30 16 x 30
220 -J8227-T | -B9227-T
470 12x 30 12x 30 16 x 30 21 x40
—10 YoaT -AB477-T | -J7477-T | -B8477-T | -B9477-T
1000 +50 12x 30 12x 30 14 x 30 16 x 30 21 x40
-A3108-T | -J4108-T | -J5108-T | -B7108-T | -A8108-T
2200 14 x 30 16 x 30 18 x 39,5 21 x40
-J3228-T | -B4228-T | -J5228-T | -B7228-T
4700 18 x 39,5 21 x40 25 x 40
-J3478-T | -A4478-T | -B5478-T

Example for the compiling of ordering codes
B41293-J8227-T

Code according to table

High-voltage series B43293

Rated voltage VR') 160 V dc 250V dc 350V dc 385V dc
Rated capacitance Rated dimensions d x /
uF Tolerance Code
10 12x 30
-A4106-T
29 12x 30 12x 30 14 x 30
-A1226-T -A2226-T -A4226-T
47 14 x 30 16 x 30 18 x40
—-10 oaT -A1476-T -A2476-T -A4476-T
100 +50 18 x 40 21x40 25 x40 25x 40
-A1107-T -A2107-T -A4107-T -A107-T
25 x 45
150 -A157-T
25 x40
220 -A1227°T

Exampie for the compiiing of odering codes

B43293-A4106-T

Code according to table

Special dimensions as well as other capacitance and voltage values upon request.
For packaging units refer to page 69.

N These capacitors are preferred types B (refer to page 4).

') Peak voltage Vp = 1.15 Vg for 10 to 250 V dc; 1.1 VR for 350 V dc and 385 V dc
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H B41293

B43293
Cr VR tan Omax | ESRtyp | ESRmax | Zmax It max | IaCmax | Iacr ESL
100Hz | 100Hz | 100Hz | 10kHz | 5min | 100Hz | 100 Hz
20°C 20°C 20°C 20°C 20°C 40°C 85°C | approx.
uF Vdc Q Q Q A A A nH
1000 0,18 0,18 0,32 0,16 60 1,7 0,57 23
2200 10 0,22 0,10 0,18 0,08 108 2,3 0,81 38
4700 0,26 0,06 0,10 0,05 210 4.1 1,4 37
1000 0,16 0,15 0,28 0,13 84 1.8 0,63 37
2200 16 0,20 0,09 0,16 0,06 160 2,7 0,93 38
4700 0,24 0,06 0,09 0,05 320 44 1,5 17
X 470 0,14 0,21 0,53 0,19 67 1,5 0,53 23
1000 o5 0,14 0,12 0,25 0,09 120 21 0,74 38
2200 0,18 0,07 0,14 0,05 240 3,8 1,3 37
4700 0,22 0,05 0,09 0,05 490 52 1,8 17
N 470 0,10 0,18 0,38 0,156 95 1,7 0,57 37
1000 40 0,10 0,10 0,18 0,05 180 2,6 0,88 38
2200 0,10 0,07 0,11 0,05 370 41 1,4 17
X 220 0,08 0,30 0,64 0,25 75 1,3 0,44 37
N 470 63 0,08 0,14 0,30 0,12 140 21 0,74 38
1000 0,08 0,08 0,14 0,06 270 3,8 1,3 17
100 0,07 0,40 1,0 0,45 60 1,1 0,38 23
220 100 0,07 0,22 0,55 0,20 110 1,7 0,59 38
470 0,07 0,12 0,26 0,10 210 2,9 1,0 17
22 0,11 4,0 8,8 6,8 34 0,36 0,12 23
47 160 0,11 1,9 41 3,3 50 0,55 0,19 37
100 0,11 0,95 1,9 1,5 84 1,02 0,35 37
220 0,11 0,43 0,88 0,68 160 1,81 0,62 17
22 0,11 3,3 8,8 6,8 42 0,39 0,13 23
47 250 0,11 1,5 41 3,3 67 0,67 0,23 38
100 0,11 0,72 1,9 1,5 120 1,3 0,44 17
10 0,11 5,6 19 15 34 0,30 0,10 23
22 350 0,11 25 8,8 6,8 51 0,48 0,17 37
47 0,11 1,2 4.1 3,3 86 0,91 0,31 37
100 0,11 0,56 1,9 1,5 160 1,6 0,54 17
100 385 0,11 0,56 1,9 1,5 174 1,6 0,54 34
150 0,11 0,37 1,3 1,0 250 2,0 0,70 40

Details on deviating frequencies and temperatures are shown in the following curves.
Any voltage occurring during continuous operation may only lie within the range between rated
voltage and —2 V.

N These capacitors are preferred types B (refer to page 4).
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B41293
B43293

Service life')
versus ambient temperature Ta at ripple current operation

Low-voltage series B 41293
30 <

@ Tacmax, 40°c

lac 25
Tacg, s5°c

T ] \\
AN
D

1,5
10
£
05 ) = s
S I=3 I=3
o o o
=S \ 2 \ 9
0
40 50 60 90°C

® Jacpr at 40°C = 2.24 - Jacg at 85°C

High-voltage series B 43293
1 @ Tac max, 40°c

@ Iach,s5°¢
| as tabulated

lac
Tacp 8s5°c

EANNANAN

05 \

"
25000h

100 000h

0
40 0 60 70

fval

@® Jacpr at 40°C = 2.24 - Jacp at 85°C

') For details on service life curve refer to page 32.
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B41293
B43293

Permissible ripple current /ac
versus frequency f

Permissible ripple current Jac
versus frequency f

VR<100V Vg =160V
2,0 l 2
Il‘ ‘ | /4/ g I
Lio0mz 1?°JV/ ooz
/1?v, 25V,40V, 1 —TT]
63V P
el Pa
| Y
10 — 1 [0V 1
' 7 /1
“7
/
0 - 0. 2 3 0
0 & 107 L 10° 4 10“Hz 10 10 10 104 Hz
—_— f
—f
Series capacitance Cs Series capacitance Cs
versus temperature 7 (f=100 Hz) versus temperature T (f=100 Hz)
Typical behavior Typical behavior
VR <100V VR =160V
12 14 .
Cs - d Cs
Al /..J Al {
Cs,20°C - Gare 4,
10 - t ’
— ? I
— : 10 |
08 o~ 63V }
/ IS 25v | //
06 T
i 06
04 }
I 04 t
| |
0,2 '|[ 0'2
|
0 ' 0
-40 -20 0 20 40 60 80 100°C -40 -20 0 20 40 60 80°C100
—_—— T - T
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B41293
B43293

Dissipation factor tan 6
versus rated voltage Vg

Impedance Z
versus temperature T (f=100 Hz)

(at T=20°C and =100 Hz) Typical behavior
VR<100V Vr =160V
020 10!
A Zr 8
\ Zyec 6
tand \
4
0,16 { ] \ I
\ Max. values N I
\\ N 2 \ 'Ii
0,12 |
\ 0 A !
10
N 8
0,08 ==L ] 6
Tvoi 4
ypical values |
0,04 ‘ !
\\ 2
0 107 |
0 20 40 60 80 100 V -40 -20 0 20 40 60 80°C100
———— VR T
The maximum values are in accordance with DIN 45910,
part 126, sheet 1 and apply to Cr < 1000 puF.
The values increase by 0.02 per 1000 puF.
Impedance Z Impedance Z
versus temperature T (f=10 kHz) versus temperature T (f=10 kHz)
Typical behavior Typical behavior
Q VrR=<100V Q Vgr=160V
10° ] 10° '
! :
V4 ! z & T
gn\ | \ |
\ } \ [
| 10" X :
: \ [\ I
. ) \'\ |
107 \ : " ’
N T |
N 1 |
5 N 1000 pF 40V —- 10 ATyFR,230 V f
} AN :
! L \\ 1
| ~—] }
I 100 pF, 250 V L B
! ]
0-2 | 10-1 |
-40 -20 0 20 40 60 80 100 120°C -40 -20 0 20 40 60 80 100 120°C
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B41293

B43293
Impedance Z Impedance Z
versus frequency fand versus frequency fand
temperature for 1000 uF/40 V temperature for 22 uF/250 V
m!ﬁ!Typical behavior mQ2 Typical behavior
10 10° ¢ G
z O ~40°C
4 N T 1T T
7 b \ 1-25°C TN
104 L \
4 \\
— 10 ™
108 ~ \ 0°C
N 40°C \ LT
¢ = B ) NESHIRN
2 N TN 2 og 1 \\2\0 ‘ b
10 _— T
] e 0’ \
=/
NI—=5{20°C
10! B‘FC‘ 20 L 5°C
4 N
100 . 102
' 102 0% 10 105 108 107 Hz 0" 4 102 & 10° 4 10 4 10° 4 10°Hz
i —
Impedance Z Impedance Z
versus frequency f versus frequency f
Typical values at 20°C Typical values at 20°C
Q Vr<100V Q VR=160V
10" 102
N\
N\ N
LN z + N
\\ \\ N
\
10° \\ \ 101 \ N
\ \
PREEAN 4 \\
N 10pF,350V
\\ \ /A \\ N
| 220pF. 63V I~
10" \\ N 4 / 10° T
N N A
s LTpF,160 V
Ll N L]
4 1000 pF, 10V 4 NN
1072 o L

1
1077 4 10° 4 10" & 102 4 10%kHz 107 4 10° 4 10" & 102 & 10°kHz
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B41293
B43293

Equivalent series resistance ESR
versus temperature T (f=100 Hz)
Typical behavior

20

m
3
©
S
o

-40 -20 0 20 40 60 80°C100

]
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Al Electrolytic Capacitors 6.3t0 250V dc B41326
GP Grade B43326

0.47 to 4700 uF; 5.5 mm to 18.5 mm dia.

Construction

@ Surge-proof electrolytic capacitor, polar, in tubular aluminum case
with insulating sleeve

@ Single-ended design

@ Positive pole marked by longer lead

® Negative pole marked on case

Features

@ For vertical mounting on high-density PCBs
@ Particularly suitable for automatic PCB assembly and mass production
@ Operation up to 105°C") permissible

Application

@ General-purpose applications in entertainment electronics
@ Industrial electronics

@ Filtering, coupling and pulse circuits, RC networks

Specifications and characteristics in brief
Sectional specifications DIN IEC 384, part 4
DIN 45910, part 12
B 40010 “General Technical Information”
Type specification DIN 41259
IEC climatic category ~ 40/085/56 in acc. with DIN IEC 68, part 1
DIN climatic category ~ GPF (—40 to +85°C"), humidity category F?)) in acc. with DIN 40040
Vibration resistance In acc. with DIN IEC 68, part 2-6, test Fc:
displacement amplitude 0.35 mm, frequency range 10 to 55 Hz
acceleration max. 5 g, duration 3x 2 h

Service live

Operating conditions dr=63mm dr=5mm
40°C; VR; lacr > 70000 h > 45000 h
85°C; VR; Iacr > 3000h > 2000 h
Fraction failure <10/ (during service life)
Failure rate < 200 fit < 200 fit
(<200-107%/h) (<200 - 107%/h)
Taping Types with rated dimensions 5x 11 mm to 10 x 12.5 mm are also avail-

able on tape. The lead spacing ,,e" is here always 5 mm. For informa-
tion on tape packaging and ordering code example refer to page 67.

) Operation at 105 °C with 0.6 7ac max 85 °c permissible for a total of 750 h for B41326; 500 h permissible for B43326,
respectively.
2) These capacitors also comply with the test requirements of humidity category E in accordance with DIN 40 040.
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B B41326

B43326
Low-voltage series B41326
Rated voltage VR") 6,3V dc | 10Vdc 16Vdc 25V dc
Rated capacitance Rated dimensions d x /
uF Tolerance Code
0,47
1
2,2
47
5x 11
10 -A5106-T
o0 | 5x11 6,3x 11
-A4226-T -A5226-T
47 —10%21. 5x 11 - 63x11 8x125
+50 " -A2476-T -A4476-T -A5476-T
100 63x11 8x125 10x 12,5
-A2107-T -A4107-T -A5107-T
220 8x 12,5 - 10x12,5 10x 20
-A2227-T -A4227-T -A5227-T
470 10x 12,5 10x 20 12,5%x25
-A2477-T -Ad4477-T -A5477-T
1000 10x 20 12,5x 25 16 x 25
-A2108-T -A4108-T -A5108-T
2900 12,5 x25 16 x 25 16x 31,5 18x 31,5
-A2228-T -A3228-T -A4228-T -A5228-T
16 x 31,5 18x 31,5
4700 -A2478°T -A3478'T
e
> ! X Dimensions (mm) Approx.
? \ d x [ (rated dimensions)|  dmax X /max d1 e |weightg
3 | . 5 x11 55x12 2 05
= ‘ 6,3x 11 6,8x12 05 | 25 06
l — 8 x125 8,5x 13,5 35 0,9
Lf.‘“ 10 x12,5 10,5x 13,5 5 13
T 1 | 10 x20 10,5 x 21 0,6 5 2,3
& ] L 12,5 x 25 13,0 x 26 5 42
e U £ 16 x25 16,5 x 26 75 65
g l ~ 16 x315 16,56 x 32,5 0,8 75 8,7
l f 18 x315 18,5 x 32,5 7,5 11,0
E % +
_;df ') Peak voltage Vp =1.15 VR
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B B41326
B 43326

High-voltage series B43326
|  40Vdc | 63vde | 100Vdc 160Vdc | 250Vdc
Rated dimensions d x /
Code
5x 11 - 63x 11 8x 125
-A9474-T - -A1474-T - -A2474-T
5x 11 . B83x11 - 8x125
-A9106-T | -A1105-T . -A2105-T
5@t 6,3x 11 . 8x125 10x 12,5
-A8225-T -A9225-T ‘ 1225-T -A2225-T
5x 11 6,3x 11 8x125 - 10x125 10x 20
-A7475-T  -AB475-T -A9475-T ~A1475-T -A2475-T
6,3x 11 8x125 10x 12,5 10 x 20 12,5 %25
-A7106-T -A8106-T -A9106-T -A1106-T -A2106-T
8x125 10x 12,5 10x 20 12,5x 25 16 x 25
-A7226-T -A8226-T -A9226-T -A1226-T -A2226-T
10x 12,5 10x20 16 x 25 18x 31,5
-A7476-T -A9476-T -A1476-T -A2476-T
10x 20 12,5 x 25
-A8107-T -A9107-T
12,5 x 25 16x 31,5
-A8227-T -A9227-T
16 x 25 16 x 31,5
-A7477-T -A8477-T
16x 31,5
-A7108-T
Capacitors available on tape
Example for the compiling of ordering codes
Low-voltage series High-voltage series
B41326-A4477-T B43326-A2106-T
janallih e >
L Code according L Code according
to table to table

Special dimensions as well as other capacitance and voltage values upon request.
For packaging units refer to page 69.

N These capacitors are preferred types B (refer to page 4).
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B B41326
B43326
Cr VR |tan Omax| ESRtyp | ESRmax | Zmax Ir,max | Tacmax | Iacp ESL
100Hz | 100Hz | 100 Hz | 10 kHz 5 min 100 Hz | 100 Hz
20°C 20°C 20°C 20°C 20°C 40°C 85°C | approx.

uF Vdc Q Q Q UA mA mA nH
47 0,25 6,27 9,40 4,30 21 120 39 15
~ 100 0,25 2,95 4,40 2,00 23 200 70 15
X 220 0,25 1,34 2,00 0,90 26 350 120 15
N 470 6,3 0,25 0,63 0,94 0,43 32 570 200 20
1000 0,25 0,30 0,44 0,20 45 1000 340 20
2200 0,27 0,15 0,21 0,09 75 1800 620 20
4700 0,31 0,08 0,12 0,05 140 3000 1000 20
2200 10 0,22 0,12 0,18 0,07 110 2200 760 20
4700 0,26 0,07 0,10 0,05 210 3500 1200 20
22 0,16 8,57 | 13,00 5,50 21 98 34 15
X 47 0,16 4,01 6,00 2,60 23 170 60 15
~ 100 0,16 1,87 2,80 1,20 26 290 100 15
N 220 16 0,16 0,86 1,30 0,55 34 490 170 20
N 470 0,16 0,40 0,62 0,26 50 860 290 20
N 1000 0,16 0,19 0,28 0,12 84 1600 540 20
2200 0,18 0,10 0,14 0,06 160 2800 950 20
10 0,14 16,51 24,00 9,00 21 72 25 15
22 0,14 7,50 | 11,00 4,10 22 130 44 15
47 0,14 3,61 5,30 2,00 25 210 74 15
~ 100 o5 0,14 1,65 2,50 0,90 30 350 120 15
X 220 0,14 0,756 1,10 0,41 42 630 220 20
N 470 0,14 0,35 0,53 0,20 70 1100 390 20
1000 0,14 0,17 0,25 0,09 120 1900 650 20
2200 0,16 0,09 0,13 0,05 240 3100 1100 20
47 0,12 30,10 | 45,00 | 15,00 21 53 18 15
10 0,12 14,15 21,00 7,00 22 93 32 15
X 22 40 0,12 6,43 9,60 3,20 24 160 55 15
N 47 0,12 3,01 4,50 1,50 28 260 90 15
N 470 0,12 0,30 0,45 0,15 95 1400 480 20
1000 0,12 0,14 0,21 0,07 180 2300 770 20
| 2,2 0,08 42,87 | 64,00 | 25,00 21 44 15 15
)| 47 0,08 20,07 | 30,00 | 12,00 21 78 27 15
X 10 0,08 9,43 | 14,00 5,50 23 130 45 15
x 22 63 0,08 4,29 6,40 2,50 26 220 75 15
~ 100 0,08 0,94 1,40 0,55 45 560 190 20
N 220 0,08 0,43 0,64 0,25 75 1000 360 20
470 0,08 0,20 0,30 0,12 140 1900 650 20
A 0,47 0,08 | 200,67 | 300,00 | 90,00 20 20 7 15
A 1,0 0,08 94,31 | 140,00 | 50,00 20 30 10 15
A 2,2 0,08 42,87 | 64,00 | 23,00 21 53 18 15
A 47 0,08 20,07 | 30,00 | 10,00 22 90 31 15
10 100 0,08 9,43 | 14,00 4,90 24 150 51 15
x 22 0,08 4,29 6,40 2,20 30 260 90 20
47 0,08 2,00 3,00 1,00 40 380 130 20
~ 100 0,08 0,94 1,40 0,50 60 700 240 20
N 220 0,08 0,43 0,64 0,23 110 1300 440 20

N These capacitors are preferred types B (refer to page 4).
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B 41326

B43326
Cr VR tan Omax | ESRtyp | ESRmax | Zmax Ir,max | Iacmax | Iacr ESL
100 Hz | 100Hz | 100 Hz | 10 kHz 5 min 100 Hz | 100 Hz
20°C 20°C 20°C 20°C 20°C 40°C 85°C | approx.
uF Vdc Q Q Q uA mA mA nH
0,47 0,17 426,42 | 640,0 320,0 20 17 6 15
1,0 0,17 200,42 | 300,0 150,0 21 25 9 15
2,2 0,17 91,10 | 140,0 68,0 21 45 15 15
47 160 0,17 42,64 64,0 32,0 23 74 25 15
10 0,17 20,04 30,0 15,0 26 130 44 20
22 0,17 9,11 14,0 6,8 34 230 80 20
47 0,17 4,26 6,4 3,2 50 390 130 20
0,47 0,17 426,42 | 640,0 320,0 20 21 7 15
1,0 0,17 200,42 | 300,0 150,0 21 30 10 15
2,2 0,17 91,10 | 140,0 68,0 22 50 17 20
47 250 0,17 42,64 64,0 32,0 25 87 30 20
10 0,17 20,04 30,0 15,0 30 160 54 20
22 0,17 9,11 14,0 6,8 42 260 90 20
47 0,17 4,26 6,4 3,2 67 450 150 20

Details on deviating frequencies and temperatures are shown in the following curves.
Any voltage occurring during continuous operation may only lie within the range between rated
voltage and —2 V.

Service

versus ambient temperature Ta at ripple current operation

dr=6.3 mm

lac
Iacp, 85°c

') For details on service life curves refer to page 32.

life)

30

05

® Jacp at 40°C =2.24 - Iacr at 85°C
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B41326

B43326
Service life')
versus ambient temperature Ta at ripple current operation
dr=5mm
30
@ Tac max, 40°c
@ Iach,es°c
e % \ as tabulated
lacpssc %
| ° \\ )
15 \
10 — I\
= = = \
05 _‘8 o o
S =4 S
0
40 50 60 70 80 90°C
Ta
® Jacr at 40°C = 224 - Jacp at 85°C *
Permissible ripple current /ac Permissible ripple current /ac
versus frequency f versus frequency f
VR<100V Vr =160V
2,0 2
1y > /’L I
I I
100 Hz 100 100Hz
V| pt=
L1
F16V,25V,40V, 63V = P [l
L » P
11
10 ’46,3v, 10V 1
= p%
y.a4
4
/
0 0 2 3 4
10! L 102 L 10° L 10%Hz 10 10 10 104 Hz
- f —f

') For details on service life curve refer to page 32.
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B 41326

B 43326
Series capacitance Cs Series capacitance Cs
versus temperature 7 (f=100 Hz) versus temperature T (f=100 Hz)
Typical behavior Typical behavior
VrR<100V VR =160V
c 12 : » c 14 "
s T /— s, T I
Cs.20°C 0 ] Gae 4,
10 100V 7 '
10 }
08 25 /
63V 08
06 4
| 06 T
\
04 ! |
| 04 i
: |
|
02 | 02 |
| |
0 L 0 |
40 -20 0 20 40 60 80 100°C -40 -20 0 20 40 60 80°C100
- .7 T
Dissipation factor tan Impedance Z
versus rated voltage VR versus temperature T (f=100 Hz)
(at T=20°C and f=100 Hz) Typical behavior
Vr <100V VR =160V
10’
\ 218
024 Zxc 6
tan & \ -
4
0,20 ’ N\ L
|
\ - 2 \\ |
016 A 1
Y ~ Max. values I \ |
N 0
012 N 18
N [
S 8
0,08 R 4 L
Typical values |
0,04 - 2 '
~— ;
oL , 107 l
0 20 40 60 80 100 V -40 -20 0 20 40 60 80°C100
T

—— VR

The maximum values are in accordance with DIN 45910/124
and apply to Cr < 1000 pF.
The values increase by 0.02 per 1000 uF.
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B41326

B43326
Impedance Z Impedance Z
versus temperature T (f=10 kHz) versus temperature T (f=10 kHz)
Typical behavior Typical behavior
Q Vr<100V Q Vr=160V
10' : 107 T
T \ T
1 T
4 A
T 4 t
| T \ !
' \
10° 2\ ' 10’ \ i
\‘ ! ANEIAN :
AN ! R EEAWAN |
\ ‘ A\ '
! N 10pF,250V !
\\ ] ~ !
107 ' 10°
470pF.16V : 47 pF, 250V 1
N T N
A 1 4 ~— f
1000 pF, 40V | |
‘ ‘ I |
10* - I ot L
-40 -20 0 20 40 60 80 100 120°C -40 -20 0 20 40 60 80 100 120°C
Impedance Z Impedance Z
versus frequency fand versus frequency fand
temperature for 470 uF/16 V temperature for 1000 uF/40 V
mQ2 Typical behavior mQ Typical behavior
10" I 108
— Z
L I .
A
NN Ss0°C 104
] /] 4
10 \%: -25°C .
pd 103
L \ / ) N 40°¢
\ /, T B
\\ N, Lo~ // NN ] 2ron \\ 1
‘\‘\ >4 102 NN Y |
102 AN20°C / . —o°C
N g5°¢ N
. N— o NP1 20°C
85°C
4
10’ L 7 108 108 5 106 7
10' 4 102 4 10° 4 10* 4 10° 4 10°Hz 1t 0c 10° 1% 10° 10° 107 Hz

-
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B41326

B43326
Impedance Z Impedance Z
versus frequency fand versus frequency f
temperature for 10 uF/250 V Typical values at 20°C
m%Typical values Q VR<100V
1
10 \‘\ N li 1[ 10
4 h 40°CITT 4
N
Thgoc ™ N A
. N A
10 NN\ 100
A\AN
\ AN
\\ | ] N
4 \\ 0°C L \: <
AN N NS 4T00F 63V ||
N S~ N \\ A
10° N oe t 11 10 L 470 pF, 16 V —A
L
4 4
\
85°C
102 1| 10'2 5
10' 4 102 4 10% & 10° & 10° & 10°Hz 0" 4 100 4 100 4 100 4 10°kHz
——f —=f
Impedance 2 Equivalent series resistance £ESR
versus frequency f versus temperature T (f=100 Hz)
Typical values at 20°C Typical values
Q2 Vr = 100V Vg <100V
10 AN 20 T
ESRt |
A N ESR20°c i
N \ 16 ;
\
10" NN {
AN ‘ |
\ 12 }
L \ § }
10, 250 V \/1
oV
0 \\\~ 8
10° —1— TN i 40V
N_ | 4TpF 160 V__ |t \<\/1 Y
4 N
|
; |
107 0
10" 4 10° 4 100 & 0% & 10°kHz -40 20 0 20 40 60 80°C100

I

- f
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Aluminum Electrolytic Capacitors

Capacitors for Photoflash Applications




Al Electrolytic Capacitors B43405
for Photoflash Applications ... B43407

General information

The widely varying demands made on photoflash devices have to be taken into account when
selecting an appropriate aluminum electrolytic capacitor. In the following only the essential data
from the relevant short form catalog will be quoted. For further information contact your nearest
Siemens office. The most important selection criteria are listed in the questionnaire on page
258.

Features

Design and characteristics of Siemens photoflash capacitors excellently match the various
operating conditions.

@ Stable capacitance for a high number of flashes, even with short flash repetition intervals,
ensures a constant flash factor.

@ Low leakage currents, even after long idle periods, guarantee a high number of flashes per
battery charge and permit employment in exclusively battery-operated equipment.

® Small dimensions with given voltage and capacitance allow small equipment size.

® With capacitor and flash tube correctly matched, low internal resistances ensure optimum
light efficiency.

Summary
Type series Description Rated capacitance| Rated voltage Page
Photoflash electrolytic capacitor approx. 120 uF 310V dc
B43405 with solder tags to to 255
for amateur equipment 4000 pF 510V dc
Photoflash electrolytic capacitor approx. 500 uF 330V dc
B43406 with solder tags for professional to to 256
portable photoflash devices 3000 uF 500 V dc
Photoflash electrolytic capacitor
B43407 with screw terminals for approx. 1500 pF 350V dc 257
studio photoflash equipment
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B43405

Al electrolytic capacitor for photoflash application; 22.5 mm to 40.5 mm dia.; with insulating
sleeve; particularly suitable for use in amateur equipment.

Single-anode version with a particularly low dissipation factor.

Double-anode version with particularly small dimensions.

Type B43405, solder tags

l
- ‘()_max.
7
- =
2,6-0‘1

Polarity marking: +
Rated capacitance Tolerance Rated voltage
approx. 120 to 4000 pF +30/—1000 310to 510V dc
Preferred dimensions
dmax (Mm) e Imax (mm) with insulating sleeve
with insulating sleeve (mm) 30,5 40,5 50,5 60,5 70,5 80,5
22,5 7 X X X
25,5 10 X X X
26,5 10 X X X
30,5 10 X X X
35,5 10 X X X
40,5 10 X X X

Other dimensions as well as other terminal versions upon request.
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B43406

Al electrolytic capacitor for photoflash application; 35.5 mm to 51 mm dia.; due to high load
capacity particularly suitable for use in professional equipment.

Type B43406, double-anode version

Outline drawing | Outline drawing Il
28-01
] 1,2:(1_1.’ ~ g
& 3 _{ s é 0

—
2

P
[ !

801

Dimensions in mm

Rated capacitance Tolerance Rated voltage
approx. 500 to 3000 uF +30/—10%0 330 to 500 V dc

If intermediate values or higher energy are required, we recommend to connect an appropriate
number of capacitors in parallel.

Preferred dimensions for outline drawing |
dmax X /max (with insulating sleeve)

35,5 x 60,5

35,5 x 80,5

40,5 x 80,5

Other dimensions as well as other terminal versions upon request.
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B43407

Al electrolytic capacitor for photoflash application; 51.6 mm dia. (with insulating sleeve);
due to outstanding load capacity and operational reliability particularly suitable for use in
studio equipment.

Type B43407

With regard to heat dissipation the capacitance level of each capacitor has been limited to
1500 pF.

If higher energy is required, we recommend to connect an appropriate number of capacitors in

parallel. In case of series connection, the circuit should be designed such that the load on the
individual capacitors will not exceed the permissible voltage range (< VRg).

258105
! _Jm
2o
— =
o —
|
_é |
g |
|
l
U | J
1
AM 5x8DIN84

Dimensions in mm

Rated capacitance Tolerance Rated voltage
approx. 1500 puF +20/—-10%0 350V dc

Cylindrical screws and toothed washers are included in delivery (loosely). Ring clips have to be
ordered separately; refer to B44030, page 263.

') with insulating sleeve
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B 43405
...B43407

The characteristic data compiled in the questionnaire below are required for dimensioning pho-
toflash electrolytic capacitors.

Please use the questionnaire for your request, as the data will enable us to ideally fit the capaci-
tor to your particular application.

Furthermore, it should be taken into consideration that photoflash electrolytic capacitors can
only be produced in economically reasonably minimum quantities.

Questionnaire

Rated capacitance uF

Rated voltage Vdc

Required dimensions: diameter mm
length mm

Terminals

Ambient temperature °C

Discharge conditions

Internal resistance of the discharge tube

Charging resistance (series resistance)

Sequence of flashes

Intermittent periods

Service life expectancy

Number of items, annually
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Aluminum Electrolytic Capacitors

Accessories
Mounting and insulating parts




Al Electrolytic Capacitors H B44020

Accessories

Accessories in accordance with DIN 41331 for capacitors with threaded-stud base

Capacitor Outline drawing Diameter Ordering code
diameter d
Insulating connecting washer “P”
N
25...40 8,5 B44020-B1-B25
N
50...75 12,5 B44020-B2-B30
Insulating washer “N”
N
25...40 o 2 8.4 B44020-A1-B25
B d , -A1-
mT T
R N
50...75 13 B44020-A2-B25
Plastic cap nut “V”
for thread M8 A
width across flats 13
25...40 3 B44020-B5-B8
U e 22— |
for thread M12 N
width across flats 17
50...75 P B44020-A5-B12
£
k] ®
Fln

N These accessories are preferred types B (refer to page 4).
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B 44020

Accessories in accordance with DIN 41331 for capacitors with threaded-stud base

|
Uninsulated mounting
with cap nut

Insulated mounting
with cap nut

Mounting hole

Insulated mounting with
hex nut DIN 439

15m|n.‘
T
I

I

/ I

——{$18,30.7 fet——
Mounting hole
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B 44020

Special accessories for capacitors with screw terminals and threaded studs

Capacitor Outline drawing Ordering code
diameter
Reinforced cap nut made of nylon
for thread M 12
width across flats 19 mm
R i
50...75mm S~ g B44020-J6-B12
Lpd o3
S T \ml ®
- .
? —Wbl $22+03 L»—* *
ra—® 30_05—e=
Hostalen insulating washer
215202
s O"Eﬂ’—'_? 53
s Rosdl e
[} i
50 mm ’ B44020-B6-B51
75 mm B44020-B6-B76
5|d2-0,5
31
56
Insulating part to increase the
clearance between the terminals
1
35 mm )\ B44020-B7-B35
dia. 10,
45 mm depth 2.5 B44020-B7-B45
50 mm B44020-B7-B50
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Al Electrolytic Capacitors B B44030
Accessories

Ring clips for cans with 25 mm to 75 mm diameter

Ring clips are used for upright mounting of can-type capacitors. The refined clip surface is pro-
tected against corrosion.

"

T T
Capacitor/ I: £ i,
:-::—.-.—.—:—:ﬁi : i;s:—_-%,«.—_i_-_—‘
Mounting plate . —IL _____ J

Various ring clip versions are available for al electrolytic capacitors. Some types are delivered
with tightening screws AM 3 x 10 DIN 84 and nuts DIN 934. The ring clips require 30 mm wide
plastic strips, which are inserted for — possibly additional — insulation between ring clip and ca-
pacitor. Please observe the relevant VDE regulations.

dr hq h2 Ring clip version Ordering code
without | with
mm insulating strips
A
\ e
25 19 15 i ' ou B44030-A25 B44030-J25
-—35—— |
—.\.4._43__..1
Tightening screws and nuts (Length of insulating
are included in delivery. strip: 170 mm)
N
30 19 15 B44030-A30 B44030-J30
Tightening screws and nuts (Length of insulating
are included in delivery. strip: 200 mm)

N These accessories are preferred products B (refer to page 4).
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B B44030
dr h1 ho Ring clip version Ordering code
without | with
mm insulating strips
N
19 15 B44030-A35 B44030-J35
Tightening screws and nuts (Length of insulating
are included in delivery. strip: 230 mm)
35
19 14 B44030-A36 B44030-J36
(Length of insulating
strip: 230 mm)
N
|
40 19 15 Q-2 B44030-A40 B44030-J40
—58
Tightening screws and nuts (Length of insulating
are included in delivery. strip: 260 mm)
N These accessories are preferred products B (refer to p