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Summary of Types

MKL Capacitors

Type B32110 B32111 B32112

Rated capacitance 0.1t0 10 22 to 100 0.033t04.7

(vF)

Rated voltage 25 to 2560 63 630

(V dc)

Climatic category FPE/LR FPE/LR FPE/LR

as to DIN 40040

Test category 55/085/56 55/085/56 55/085/56

asto |IEC 68

Dimensions 5.4X18.5 16.7 X 34 8.4 X185

ax/ {0.21 X 0.73) (0.66 X 1.34) {0.33%x0.73)

in mm to to to

(inches) 25:9 X 34 25.9 X 46 25.9 X 34
(1.02 X 1.34) {1.02 X 1.81) (1.02 X 1.34)

Lead spacing in mm 22.5t040 40t0 52.5 22.5 to 40

Design

Tubular winding in metal tube with insulating sleeve.
Epoxy resin sealed face ends.

Particular features

The capacitors are also available with quality assessment for
Space applications as type B 95 020 (see section “Qualified
Types”) meeting the GfW specification CF 100, CF 101 and
CF 104, respectively. They have the electronic test symbol & .

Figure
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MKL Capacitors

B 32120 B 32121 B 32122
0.1t0 10 22 to 100 0.033t03.3
63 to 250 100 630

FPC/LR FPC/LR FPC/LR
55/085/56 55/085/56 55/085/56
6.2X175 25 X 38 8.2 X 21
(0.24 X 0.69) (0.98 X 1.50) (0.32 X 0.83)
to to to

25.8 X 35.5 40 X 50 25.8 X 36.5
(1.02 X 1.40) (1.57 X 1.97) (1.02 X 1.40)
25to 45 - 30to 45

Tubular winding, hermetically enclosed in non-magnetic metal case with insulating

sleeve. B 32 121: Closed by a metal cover with ceramic lead-throughs and solder
tag connections.

Available as "Quality High reliability at high
assessed capacitors climatic requirements
B 95017" (see section
“Qualified Types”).
\
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Summary of Types

MKT Capacitors

Type B 32220 B 32227 B 32229

Rated capacitance (uF) 0.0068 to 0.1 0.01t0 0.25 0.1to1

Rated voltage (V dc) 250t0 630 1kVto6.3kVv 250to 630

Climatic category FME/LR GMG/MS FME/LR

as to DIN 40 040

Test category 55/100/56 40/100/21 55/100/56

as to |IEC 68

Dimensions 5X17.5 6.5 X125 X 33 5X11.3X25

dX/orbX hXx/ (0.20 X 0.69) (0.26 X0.49 X 1.30) [ (0.20 X 0.44 X 0.98)

inmm to to to

(inches) 10.3 X 33 19 X 44 X 46 16.2 X 31.9 X 34
(0.41 X 1.29) (0.75X1.73X1.81) | (0.64 X 1.26 X 1.34)

Lead spacing in mm 22.5t037.5 40 to 50 27.51037.5

Design Tubular winding Flat winding with Flat winding

in metal tube with
insulating sleeve,
epoxy resin closed

insulating sleeve,
epoxy resin sealed
face ends. Axial leads

in metal tube cement-
ing film coated,
Epoxy resin sealed

face ends or threaded bolts face ends;
with flat plugs central axial leads.
Particular features High reliability Available as “quality | High reliability
version assessed capacitors version
B 95042"
(see section “Quali-
fied Types”)
Figure
Page 65 71 76
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MKT Capacitors

B 32231 B 32234 B 32235"

0.01t0o 10 0.011t0 6.8 0.01t06.8

100 to 630 100 to 630 100 to 400

GMG GME FME/LR

40/100/04 40/100/21 55/100/66
45X75X14 4X95X13 4x95X%X13

(0.18 X 0.30 X 0.55) (0.16 X 0.37 X 0.51) (0.16 X 0.37 X 0.51)
to to to

17.6X32.5X44 13X225X%X32 13X225X32
(0.69 X 1.28 X 1.73) (0.51 X 0.89 X 1.26) (0.51 X 0.89 X 1.26)
20to 50 10to 27.5 10to 27.5

Flat winding with insulating
coating, epoxy
resin closed face ends, cen-
tral axial leads

Flat winding in rectangular
plastic case, epoxy resin
sealed to ensure resistance
to humidity; leads plug-in
in the lead spacing.

Flat winding in rectangular
plastic case, epoxy resin
sealed to ensure resistance
to humidity; leads plug-in
in the lead spacing.

Standard version

Standard version.
See preferred type
B32510toB 32513

High reliability version

82

89

96

1 Not for new equipment. Proposed replacement: B 32 535.
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Summary of Types

MKT Capacitors
Type B 32237 B 32509 B32510to
B 32513

Rated capacitance (pF) 680 pF to 0.025 pF 0.0047 t0 0.47 0.001t0 6.8
Rated voltage (V dc) 1kVto 12.5 kV 63 100 to 400
Climatic category GMG/MS FME/LR FME/LR
as to DIN 40040
Test category 40/100/21 55/100/21 55/100/21
asto IEC 68
Dimensions 7.5X24 3X6.7%X7.2 3X8.5X10
dX/orbXxX hX/ (0.30X0.94) to (0.12X0.26 X0.28) {0.12X0.33x0.39)
inmm 16.56X45/12.5 X56 to to
{inches) (0.65 X 1.77/ 6.5X13X7.2 13X19.56X25

0.49X2.20) (0.26X0.51X0.28) (0.561X0.77 X0.98)
Lead spacing in mm 27.5to 60 5 7.5;10; 15; 22,5

Design

Tubular winding
in plastic tube,
epoxy resin sealed
face ends; central

Miniature type in
layer construction,
fully insulated

to ensure reliable

Layer construction,
fully insulated
ensuring reliable
contacts, tinned

axial leads. contacts; tinned leads, plug-inin the
leads, plug-in lead spacing
in the lead spacing
Particular features Available as Quality assessment Quality assessment

“quality assessed
capacitors

B 95050

(see section
“Qualified Types”)

as to CECC pending.
For high packing
density.
Application:
Semiprofessional
and professional

as to CECC pending.

For high packing
density.
Application:
Semiprofessional
and professional

systems. systems.
Figure
o
Page 104 109 115
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MKT Capacitors MKC Capacitors

B 32535 B 32560 to B 32435 B 32540
B 32563 B 32541
0.001t0 6.8 0.001 to 3.3 0.01t0 1.0 0.001t0 1.0
100 to 400 100 to 400 160 100 to 250
FMD/LR FME/LR GPE/LR FME
55/100/56 55/100/21 40/085/21 55/100/21
4X10%X10 2.3x7.3X9 5X10.56X13 2.3X7.3X9
(0.16X0.39 X0.39) (0.09 xX0.29 X0.35) (0.20X0.41x0.51) {0.09xX0.29 X0.35)
to to to to
13.56X23x%x32 10.4%X17.56%X24 - 8.6X18.56x27 8X13%x9
(0.63X0.91 X 1.26) (0.41 X0.69X0.94) (0.33x0.73X0.11) (0.31X0.51 X0.35)
7.5;10;15;22.5;27.5| 7.5;10;15;22.5 10;15; 22,5 7.5;10
Layer construction, Layer construction, Flat winding Layer construction
resistant to humi- protected by small resistant to humidity | protected by
dity in epoxy resin insulating plates; in plastic case, insulating plates;
sealed and flame tinned leads, plug-in epoxy resin sealed; leads plug-in in the
retardent case; in the lead spacing feads plug-in in the lead spacing
tinned leads, plug-in lead spacing
in the lead spacing
High reliability version | Quality assessed High reliability Standard version
type as to CECC version

30401/001. Space
saving mounting at
high packing
density

126 134 147 152
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Summary of Types

MKC Capacitors

Type B 32545 B 32892

Rated capacitance (uF) 0.001 10 0.1 0.1t01.0

Rated voltage 100 to 400 400 to 630V dc

(V dc) (V ac) (220 to 250V ac)

Climatic category FME/LR FME/MS

as to DIN 40040

Test category 55/100/21 55/100/21

as to IEC 68

Dimensions 4 X10X10.5 6.5 X 15 X 27

bXhX/ {0.16 X 0.39 X 0.41) (0.26 X 0.59 X 1.06)

inmm to

(inches) a 13X22.5Xx32
(0.51X0.89X1.26)

Lead spacing in mm 7.5 22.5;27.5

Design

Resistant to humidity in
plastic case, epoxy resin
sealed, leads plug-in in the
lead spacing

Flat windings, resistant to
humidity in plastic case,
epoxy resin sealed, leads
plug-in in the lead spacing

Particular features

High reliability version

Suitable for use at sinusoidal
and non-sinusoidal
ac voltage load

Figure

Page
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MKP Capacitors

Type B 32650 B 32655 B 32656

Rated capacitance (pF) 0.0012 t0 3.3 0.047to 1.5 0.0022 t0 0.12
Rated voltage Ur 400 to 1500V dc 630V dc 1000V dc

AC voltage U ac 500to 1500V, 250V ac 400V ac
Climatic category GPE GPE FPD/LR

as to DIN 40 040

Test category 40/085/21 40/085/21 40/085/56

as to IEC 68

Dimensions 7.3X13%x18 7.3X13X18 7.3X13x18
bXhXx/ (0.29 X 0.61 X0.71) | (0.29 X0.51 X0.71) | (0.29 X 0.51 X0.71)
in mm to to to

(inches) 18 X27.5X31.5 18 X27.5 X 31.5 18X 27.56X%31.5

(0.71 X 1.08 X 1.24)

(0.71 X 1.08 X 1.24)

(0.71 X 1.08 X 1.24)

Lead spacing in mm

15;22.5;27.5

16;22.5;27.5

15;22.5;27.5

Design

Flat winding, resistant to humidity in plastic case, epoxy resin
sealed, flame-retardant, leads plug-in in the lead spacing

Particular features

Pulse-proof, for TV,
deflection and

high voltage stages,
thyristor deflection

circuits, etc.

Suitable for mains
ac voltage load
and pulse circuits

For high reliability
applications, in par-
ticular suitable for
mains ac voltage load
and pulse operation

Figure
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Summary of Types

MKY Capacitors

Type B 32355 B 32355
with leads with tags

Rated capacitance (yF) 0.1t00.5 >0.5t0 10

Rated voltage (V dc) 250 250

Climatic category FSC/LR FSC/LR

as to DIN 40040

Test category 40/100/56 40/100/56

as to IEC 68

Dimensions 11.2X29 25 X 29

ax/ {0.44 X 1.14) (0.98 X 1.14)

inmm to to

(inches) 18.2 X 29 40 X 50
(0.72 X 1.14) {(1.567 X 1.97)

Lead spacing in mm 35

Design

Tubular windings,
hermetically en-
closed in metal case,
with insulating
sleeve, central

axial leads at

both ends

Tubular windings,
hermetically en-
closed in metal case,
closed by a metal
cover with low loss
ceramic lead-
throughs, single-
ended solder tag
connections

Particular features

Very close capacitance tolerances,
very low dissipation factor,
suitable for resonant circuit applications

Figure

Page
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List of Part Numbers

(in numerical order)

B Number Type Page
B32110 MKL 31
B32111 MKL 37
B32112 MKL 42

B 32120 MKL 47

B 32121 MKL 54
B32122 MKL 58

B 32220 MKT 65

B 32227 MKT 71

B 32229 MKT 76

B 32231 MKT 82

B 32234 MKT 89

B 32235 MKT 96

B 32237 MKT 104

B 32355 MKY 193

B 32435 MKC 149

B 32509 MKT 109

B 32510 MKT 1156

B 32511 MKT 115

B 32512 MKT 115

B 32513 MKT 115

B 32535 MKT 127

B 32540 MKC 154

B 32541 MKC 154

B 32545 MKC 162

B 32560 MKT 135, 203
B 32561 MKT 135, 203
B 32562 MKT 135, 203
B 32563 MKT 135,203
B 32650 MKP 177

B 32655 MKP 182

B 32656 MKP 186

B 32892 MKC 169
B95017 MKL 206

B 95020 MKL 208

B 95042 MKT 210

B 95050 MKT 211
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General Technical Data

1. General

Metallized plastic capacitors — briefly MK capacitors —are outstanding for their self-healing
property. The dielectric of these capacitors consists of plastic films onto which metal
layers of approximately 0.02 to 0.05 pm are vacuum-deposited. The metallized films
are either wound constructions in tubular or flattened form or arranged in the more recent
stacked construction.

The metal spray method used forjoining the winding face ends ensures that all the windings
are connected. Hence, the capacitors feature low inductance and low loss characteristics.
MK capacitors comply with VDE specification 0560, part 1, and DIN standard 44110
as well as with the standard sheets for the individual capacitor types.

2. Self-healing

The electric arc, which arises with breakdown, evaporates the metal layer in the region
affected without impairing the dielectric. In this way failures in the dielectric can be effec-
tively isolated. The time necessary for the self-healing process is less than 10 psec. Since
only fractions of the energy stored in the capacitor are dissipated in the self-healing pro-
cess, the potential drop remains accordingly low. The capacitor design ensures that self-
healing processes occur only occasionally, even when the parameters of continuous maxi-
mum voltage and maximum limit temperature apply; statistical measurements with MKL
capacitors reveal that approx. 0.18 self-healing processes are to be expected per year and
per uF. The capacitance variation of MK capacitors would therefore be less than 1% after
10% breakdowns. The self-healing characteristic of MK capacitors is independent of main-
taining specified limit conditions, and can even be effective at low voltage ratings where
electro-chemical action takes presidence.

3. Types
Metallized plastic - MK - capacitors are distinguished by their dielectric materials:

MKL capacitors  comprising lacquer films (cellulose acetate) as dielectric and vacuum
deposited metal layers. In accordance with DIN 41 379 these are
designated MKU") capacitors.

MKT" capacitors (previous designation: MKH capacitors)
comprising polyethyleneterephthalate (trade name e.g. Hostaphan®,
Mylar®, etc.) as dielectric and vacuum deposited metal layers.

MKC'’ capacitors (previous designation: MKM capacitors)
comprising polycarbonate (trade name Makrofol®) as dielectric and
vacuum deposited metal layers.

MKP1) capacitors comprising polypropylene dielectric and vacuum deposited metal
layers.

MKY capacitors comprising polystyrene as dieiectric and metallized lacquer films
(cellulose acetate) as electrodes. In accordance with DIN 41 379 these
are designated MKS") capacitors.

1) Designation in accordance with the German DIN standard 41 379.

19



General Technical Data

4. Constructional design

4.1. Contacting

The large area metallization over the winding face ends ensures good contact between
the layers and the connecting elements. Hence, capacitors with low-inductance, low loss
characteristics are obtained.

The capacitors in rectangular plastic cases and the epoxy resin sealed types are pro-
vided with spacers in order to improve the solderability in the solder bath. These capacitors
are thus particularly suited for use on printed circuit boards.

4.2. Dimensions
The main dimensions stated for MK capacitors are maximum dimensions including the
insulating sleeve (for details refer to the individual data sheets).

5. Electrical properties
5.1. Capacitance

5.1.1. Rated capacitance

The capacitance ratings available for the individual capacitor types range from 680 pF
to 100 uF. The capacitance values are graded according to the E standard. The actually
available values of the E standard (E6, E12, E24, E48, E96) are contained in the individual
data sheets.

5.1.2. Tolerances available

MKL capacitors +20,+10%
MKT capacitors +20,+10,+5%
MKC capacitors +20,+10,£5%
MKP capacitors +10,+5%

MKY capacitors +5,+2,+1%

The rated capacitances and appropriate tolerances are indicated on the individual data
sheets. The capacitance tolerances are coded by the following letters (in accordance with
IEC recommendation 62/1968):

Code letter M K J G F
Capacitance tolerance +20% +10% +5% +2% +1%
E standard E6 E12 E24 E48 E96

5.1.3. Temperature dependence

The variation of the capacitance with respect to the permissible temperature range (see
climatic category) is not linear, but reversible.

In the range of —20 to +70°C, (—4 to +158°F), however, an approximately linear run
of the temperature can be assumed.

20



Figure 1 shows characteristic curves of the main MK capacitors.

%

LT
E=S

c
r 4
2
0 —
2 7)
-4 — Fig. 1 AC
Relative variation of capacitance <
6 L 4 \ I 1 asafunction of temperature &
<8 . /IR

60 -40 -20 0 220 40 60 8  100°C

5.1.4. Moisture dependence

The capacitance of sealed capacitors is not subject to moisture under environmental
climatic conditions.

With non-hermetically sealed capacitors the operation at high relative humidity causes an
increase in capacitance and a decrease in insulation since the capacitor or the layer
package has absorbed moisture, particularly when the relative humidity of the permitted
climatic category is prolonged. These variations due to moisture are reversible.

5.1.5. Frequency dependence

Since the dielectric constant of the plastic films is frequency dependent, the capacitance
decreases with increasing frequency. An example of this interdependence is shown for
MKT capacitors in Fig. 2.
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General Technical Data

5.1.6. Capacitance drift /,

Apart from reversible changes, the capacitance is also subject to irreversible changes
which are summarized under the term “maximum capacitance drift /,”. The values refer to
+40°C/+104 °F and to the load duration stated for each capacitor type on the appropriate
data sheets. The values are typical values. The service life for standard type capacitors is
not indicated, since here the capacitance drift applies to a period of two years. Frequent
and large temperature changes within the fringe area of the permissible temperature and
relative humidity can cause the stated drift values to rise. In accordance with DIN 44110
typical values for a storage time of two years are also given. The storage conditions stated
under item 3.5.3. are applicable.

5.2. Voltage and current operation

5.2.1. Rated voltage Uy

The rated voltage is the direct operating voltage which may be applied continuously to
the terminals of a capacitor at an ambient temperature of 40 °C (104 °F).

When the capacitor is operated within the permissible climatic category, the following
limiting conditions are to be taken into account:

5.2.2. Category voltage U, (at dc operation)

The category voltage U, is the maximum dc voltage, which may be applied continuously
to the capacitor and is dependent upon the ambient temperature. The resulting voltage
drop at higher temperatures is covered by outline drawings on the appropriate data sheets
{definition in accordance with DIN 44 110).

5.2.3. Category voltage U, (at ac operation)

The category voltage U, is referred to 50 Hz which may be applied continuously to the
capacitor (see individual types).

When an additional dc voltage is superimposed to the ac voltage, the sum of the applied
dc voltage and the amplitude of the ac voltage should not exceed the category voltage U..

MK capacitors are generally not intended for technical ac applications. In exceptional
cases, references are given to possible operation indicating the permissible rated
voltage Usc.

Foroperation at higher frequencies and for non-sinusoidal ac voltage load see para. 5.2.5.

5.2.4, Peak voltage

The peak voltage is the maximum voltage which may be applied to the capacitor for a short
period, e. g. with non-periodic switchings. The peak voltage is particularly specified in
addition.

22



5.2.5. Inherent temperature rise, permissible efficiency

When capacitors are operated at non-sinusoidal ac voltage or at sine voltage load of higher
frequency, the inherent temperature rise and the pulse loading capability (see para 56.2.6.)
must be taken into account. The limit requirements are given in the nomogram for the
permissible peak voltage U, indicating:

® Repetition frequency

@ Pulse shape

@® Rise and / or fall time of the voltage edges

@ inherent temperature rise by about 10°C (18 °F)

5.2.6. Pulse handling capability (current carrying capacity)

The data previously given on the max. permissible pulse rise time was referred to rated
voltage, thuslimiting the use of Siemens capacitors unnecessarily, mainly at low operating
voltages. The new data sheets therefore contain a pulse characteristic k, that takes into
account the interdependence between the permissible voltage rate of rise U, /7 and the
voltage swing U,,,,.

The pulse characteristic &, that is decisive for the capacitor loading can be calculated for
a given application as follows:

For pulse-shaped voltages with

straight-line pulse edges (trapezoidal, sawtooth) applies: ks =2 X Up2/1[V2/us]
For spontaneous and short-circuit like

discharges and charges applies: ks = U 2/RC [V?/us]

The &, value determined by the circuit data has to be lower than or at the utmost equal
to that , value given for the individual capacitor types.

The k, values refer to ambient temperatures of up to 50°C (122 °F).

K, values for higher temperatures are available on request.

The terms used in the preceding paragraph are:

Voltage swing (operating voltage) U, A"
Charging voltage U, [V]
Ohmic resistance in the charging and / or recharging circuit R [Q]
Capacitance of capacitors (o [uF]
Voltage rise time T [ps]
Permissible pulse characteristic of the capacitor K, [V2/ps]
Pulse characteristic calculated from circuit data ks (V2/ps]

5.3. Dissipation factor

The dissipation factor tan & is temperature and frequency dependent and rises with
increasing frequency and increasing capacitance. It mainlydependsonthedielectriclosses
of the plastic films and the resistance of the supply lines (layer losses and contacts).

The ohmic resistance of the supply lines is kept especially low and constant due to the
contacting method used. For detailed data refer to the individual data sheets.

23




General Technical Data

5.4. Insulation resistance

The insulation of a capacitor is indicated either as a resistance value R;;in MQ or as a time
constant 7 in seconds = MQ X pF.

It consists of the insulation resistance of the dielectric (layer/layer) and the insulation
resistance between layer and case, which is determined by the quality of the insulating
material (plastic case, moulding material, lead-throughs etc.) and by the length of the
surface leakage paths.

Because of the high quality of the insulating materials used for MK capacitors theinsulation
resistance of the dielectric materials is unaffected.

The insulation resistance is the ratio of dc voltage applied to the current, flowing after a
defined period. The current flowing after a constant dc voltage has been applied, is
dependent on temperature, voltage, and time. It is made up from the charging, recharging
and leakage currents {definition in accordance with VDE 05660, part 1, § 11).

In order to determine the limit values the following conditions are specified: The current
shall be measured after the voltage has been applied for 1 minute with 23°C/73.4 °F and
a relative humidity = 65%. The voltage is 100 V dc.

Measuring voltage for:

Capacitors with Uy ‘ 25Vdc 63Vdc
Measuring voltage I 10V dc 50Vdc

More than 95% of all capacitors lie far above the stated minimum value at delivery.
The average value is, therefore, also indicated on the data sheets.

During the service life the insulation resistance can temporarily decrease to about 10%
of the values at delivery, especially when the maximum permissible humidity (according to
the climatic category) applies over a longer period or when the capacitor is used con-
tinuously in the range of the maximum operating temperature.

5.5. Self inductance and impedance

The self inductance of MK capacitors depends on the inductance of their connecting leads
and the winding. Because of the large-area contacting, by which all turns are connected,
the self inductance is especiaily low.

The resonant frequency of a capacitor results from its self-inductance and its capacitance.

Typical impedance characteristics of MK capacitors are shown in Fig. 3, demonstrated
on the MKT capacitor. The measuring conditions comply with DIN 41 328, sheet 2.
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6. Climatic and mechanical characteristics
6.1. Permitted temperature and humidity

The permitted temperature and humidity depend on the individual capacitor typesand are
identified in accordance with DIN 40 040 as follows:

Minimum temperature e e

Maximum temperature .!f.ﬁfz’. +185°F M -

Average relative humidity =65% =75% =80% =95%

30 days per year, continuously! - 95% 100% 100%
60 days per year, continuously 85% - - -
for the remaining days, occasionally?’ 75% 85% 90% 100%

6.1.1. Test categories in accordance with DIN 40045 and IEC 68

MK capacitors are graded according to defined test categories which result from the

test conditions according to which the capacitors have been tested. The test categories

comprise three parameters:

Example:

Test category 55/085/56

Test A: Cold
-55°C/-67°F
(in accordance with DIN 40 046, sheet 3/ or [EC 68-2-1)

TestB: Dry heat
+85°C/+185°F
(in accordance with DIN 40 046, sheet 4 / or IEC 68-2-2)

Test C: Damp heat (steady state)
56 days
(in accordance with DIN 40 046, sheet 5 / or IEC 68-2-3)

1 These days should suitably be distributed throughout the year.

2> Keeping the annual average.

3 For humidity category E, rare and slight dew precipitation is additionally permitted, e.g. during short openings
of outdoor equipment.
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General Technical Data

6.2. Mechanical robustness of terminations

The connecting leads are permitted to be bent at a distance not less than 1 mm from face
ends of the capacitor, unless limitations for particular capacitor types are indicated on the
appropriate data sheets.

The terminals meet the requirements of DIN specification 40 046, part 19, Jan. 1978.

Test Ua - Tensile Cross-sectional Load
area of the wire
mma2 N1
up to and including 0.8 10
exceeding 0.8 20
Test Ub — Bending Two bendings through 90°in the opposite direction.

The loading weight shall be 5 N at =0.8 mm?2
10 N at>0.8 mm2

Test Uc - Torsion of axial wires Condition 2

Test Ud — Torque Condition 1

of threaded bolts M320.5Nm
M4212Nm
M522 Nm

For cube-shaped types with parallel ieads, the termination tests Ub and Uc are not ap-
plicable.

6.3. Soldering

MK capacitors meet the soldering requirements of DIN 40 046, sheet 18, When MK
capacitors are subjected to the soldering procedure, care should be taken that they will
not be damaged because of the heating effect. Special solder conditions for mounting
purposes are contained on the data sheets. Fora heat stability test (260%5)°C (500+9) °F
and (10 X 1) sec. are generally permitted.

(Exception: see type B 32 540/541).

6.4. Resistance to vibration

The ability of MK capacitors to withstand specified vibration loads as specified in the
DIN standard 40 046, sheet 8, test F,, partial test B 1 and in the IEC recommendation
68-2-6:

Duration of endurance conditioning 6 hours
Frequency range 10to 55 Hz
Displacement amplitude 0.75 mm

This vibration load complies with maximum  98.1 m/sec2or 10 g
6.5. Low air pressure
Test in accordance with DIN 40046, sheet 13, or the IEC recommendation 68-2-3

providing a degree condition of severity of 44 mbar.

1 1ON=1kp
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7. Reliability (in accordance with DIN 40 040, Febr. 1973)

The reliability (operational reliability) of a component is determined by the failures expect-
ed out of a sufficiently large batch after a defined period of time.

Data on reliability and failure rate is only given for high reliability versions.
Data on load duration and failure quota is used for characterization.

7.1. Reference reliability of MK capacitors

The reference reliability is the reliability for a particularly defined requirement (reference
requirement).

The reference reliability given for MK capacitors, refers to 40 °C (104 °F) and to the annual
average humidity admitted for the particular type. Here, the diagrams of apendix 2, DIN
40040, page 7, are to be takeninto accountfor areduced relative humidity at temperatures
above room temperature.

7.2. Load duration

The load duration is the sum of:
® Working time
@ Intermittent time
@ Storage, testing and checking time at the user
® Transport time
and is identified by the 5th code letter (see table).

4th code letter 5th code letter

Failure quota given in failures Load duration in hours
per 10° components hours

K 100 L 300 R 100000 S 30000
M 1000 N 3000 T 10000 U 3000

7.3. Relative failure rate

The relative failure rate is the ratio of the number of failed to the total number of
components and applies to the load duration indicated. It is the product of failure quota
and load duration.

The value quoted in the data sheets is an average value from investigations of a sufficiently
large number of components.
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General Technical Data

7.4. Failure quota

The failure quota is the ratio of failure rate and associated load duration and is indicated
in failures per 109 component hours. It is identified by the 4th code letter (see table in
section 7.2).

7.4.1. Failure criteria
For MK capacitors the following failure criteria are decisive.
Total failure: Short or open circuit

Failure due to variations exceeding or falling below the limit values given
in the data sheets for:

@ capacitance change %‘
@ dissipation factor change A tan &

@ insulation resistance

7.5. Example of coding the climatic category and reliability
Code letters FPF/LR

Min. temperature limit —j _L Load duration

Max. temperature limit

Humidity Failure quota

8. Ordering codes

Siemens has introduced part numbercs for all its technical products in order to expedite
procedures such as ordering and supplying, by means of data processing equipment. These
part numbers clearly identify any deliverable component.

The ordering codes (Siemens part numbers) for MK capacitors are contained on every data
sheet. They are in accordance with the Siemens standard SN 01001.
Ordering code example: B 32435-A 3 104-K

Type -[ Capacitance tolerance (K2+10%)

Revision status Rated capacitance
Rated voltage 32250 V dc (104210 X104 pF = 0.1 uF)

Improvements and technical advance are expressed by changing the code letter for the
revision status. It is reserved to deliver MK capacitors with a revision status later than that
ordered.
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MKL Capacitors

B32110

Metallized lacquer film capacitors

High reliability version
Designation in accordance with DIN 41 379: MKU capacitors. Self-healing tubular capa-
citor winding with cellulose acetate dielectric. Enclosed in tubular metal case, shrunk
sleeve insulated, epoxy resin sealed face ends. Central axial leads.
MKL capacitors with quality assessment
Capacitors of the type series B 32 110 are permitted for Space applications (see B 95 020
inthe section “Qualified Types”). They comply with the GfW specifications CF 100, CF 101
and have the electronic test symbol.
GfW = Gesellschaft fur Weltraumforschung (German Space Agency).

40%5 —mle— [max 4045 —e] dymax
N — /_|185 |21 |25 |34
s i\ S - 225 ] |
A i e 225 [25 [30 T[40
Tinned f : Denotes outer d | =74 | =84
copper lead i i layer in accord- diadz| 0.6 ] 0.8
ance with L
- e DIN 41313 Minimum lead bend:
Dimensions in mm 1 mm from face ends
Ordering code example B 32 110-E0225-M
Type | L Code according to table
Rated voltage 25 Vdc!! [63vdc [ 100 vdc [160 vdc [250 vde
Rated capacitance Dimensions d, X /
uF Tolerance Code
0.1 54X 18,5 6.4x 185 7.4%18,5
-E0104-M -E1104-M -£2104-M
0.15 54X 185 6,4 X 18,5 7.4%18,5 8,4x185
’ -F9154-M -E0154-M -E1154-M -E2154-M
0,22 54%185 6.4 X 18,5 7.4 %21 8,4 X 21
’ +20%e -F9224-M -E0224-M -E1224-M -E2224-M
033 | 7 6.4x185 7.4%185 8.4 %21 9.4 %21
’ -F9334-M -E0334-M -E1334-M -E2334-M
047 54 x18,5 7.4x185 7.4%x21 9,4 x 21 10,7 X 21
’ -D3474-M -F9474-M -E0474-M -E1474-M -E2474-M
0,68 6.4 %185 7,4X185 8,4 X 21 9,4x25 10,7 X 25
’ -D3684-M -F9684-M -E0684-M -E1684-M -E2684-M
1 7.4 X 18,5 7.4x21 9,4 % 21 10,7 X 25 11,7 X 25
-D3105-M -F9105-M -E0105-M -E1105-M -E2105-M
15 7,4 X 18,5 8,4 x 21 9,4 X 25 12,7 X 25 13,7 X 25
R -D3155-M -F9155-M -E0155-M -E1155-M -£2155-M
+10%aK)2) | 7.4 %21 10,7 X 21 10,7 X 25 11,7 X34 12,7 X34
22 (£10%=K) -D3225-M -F9225-M -E0225-M -E1225-M -E2225-M
3,3 +20%aM 8,4 X 21 9,4 X25 9,4 X34 13,7 x34 15,7 X 34
-D3335-M -F9335-M -E0335-M -E1335-M -£2335-M
47 9,4 X 21 10,7 X 25 11,7 X34 16,7 X 34 17,7% 34
' -D3475-M -F9475-M -E0475-M -E1475-M -E2475-M
6.8 10,7 X 25 10,7 X 34 12,7 X34 18,7 X 34 20,7 X 34
’ -K3685-M -F9685-M -E0685-M -E1685-M -E2685-M
10 11,7 X 25 12,7 X 34 16,7 X34 20,7 X 34 25,9 X 34
-D3106-M -F9106-M -E0106-M -E1106-M -E2106-M

1’ Tolerance of the 25 Vdc series: only +20%.
2) Closer tolerances available upon request.
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B32110

Climatic category
in accordance with DIN 40040

Minimum limit temperature
Maximum limit temperature
Humidity category

Failure quota
Load duration
Relative failure rate

FPF/LR

F -55°C/-67°F
P +85°C/+185°F
F) average relative humidity =75%;
95% for 30 days per year; continuously
85% for the remaining days; occasionally
L 300 failures per 10° component hours
R 10%5h
300X 109X 105 = 3%
At a load generally occurring in practice a failure
quota of 2 X 10-9/h can be assumed

Failure criteria
Total failure

Failure due to variations

Short or open circuit
Capacitance change 3 > t1 g%

Dissipation factortand > 1.5 Xmax. limit value
Insulation resistance <150 MQ (=0.33 puF)
< 50s (>0.33pF)

Test category
in accordance with DIN 40045,
or IEC publication 68-1

Damp heat test

in accordance with DIN 40 046,
sheet b or IEC publication
68-2-3

55/085/21 or 55/085/562, respectively

Conditions
Test temperature +40°C/+104°F
Relative humidity (93+2) %

Test duration 21 days (56 days)

Test criteria AC

Capacitance change v =+3% (5%)

=3X10=3at 1kHz
=5X10-%at 10 kHz
=50% {10%) of the
minimum value at delivery

Dissipation factor
change 4 tand
Insulation resistance

Resistance to vibration
Test F¢: Vibration

partial test B 1 in accordance
with DIN 40 046, sheet 8
and IEC publication 68-2-6

Duration of endurance conditioning 6 hours

Frequency range 10 to 55 Hz

Displacement amplitude 0.75 mm
(conforming to max. 10 g)

Solder conditions

Temperature of the solder bath max. 260 °C (500 °F)
Soldering duration max. 10's
Distance to the soldering joint min. 6 mm

1 The capacitors also meet the test conditions of humidity category E as to DIN 40 040.
2 For these increased requirements the values in parentheses apply.
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B32110

Maximum
capacitance drift /,

+6%

Dissipation factor tan
measured at 20°C (68 °F)

Maximum values Average values

at 1 kHz 20X 103forC>1.0pF 15X 10-3for C>1.0uF
at 10 kHz 36 X10-3for C=1.0uF 25X 10-3for C=1.0uF
Self inductance approx. 20 nH (for 6 mm lead length at both ends)
Impedance Z Q
as a function 100
of frequency F { L
(typical values) Z ™N %
10
Tmo \\\ ///
\\ /
N A \
10" ™ / /‘,
N/
, Wit
10 A g _,-‘“7"_, °
2
e | ’
104 10° 108 107 108 Hz
—— f
Category voltage U, 1.0X Uy

at dc operation

1.5 X Uy peak voltage!’

2.0 X Uy up to max. 1 hour) for inevitable exceptions
2.5 X Uy up to max. 1 min. } only, not for systematic
3.0 X Uz up to max. 1 sec ) switchings?’

Ug = rated voltage

Category voltage U,
at ac operation

Rated voltage U,?
perm.Vac rms at 50 Hz

Peak voltage!’

25 Vdc 10 Vac 15 Vac
63 Vdc 20 Vac 25 Vac
100 Vdc 35 Vac 50 Vac
160 Vdc 60 Vac 80 Vac
250 Vdc 90 Vac 125 Vac

1.6 X U, for milliseconds (e.g. switchings)

For use in pulse discharge circuits (VDE 0560, part 1 and 2, § 51) MKL capacitors are not
suitable. In place of that Siemens MPS and MKV capacitors (B25.+«) are recommended.

Y The peak voltage refers to 2000 hours at +20°C/68 °F or 200 hours at +85 °C (185 °F).
2) Throughout the entire load duration, the times are summed up thereby permitting the electrical values to deviate
up to the limit indicated for failures due to variations.

3

rated voltage.

The sum of the dc voltage and the peak value of an ac voltage superimposed on the dc voltage shall not exceed the
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B32110

Reversible AC
capacitance change <
as a function of temperature Z‘ :
at 1 kHz (typical values) Ac /V;
T 2 1 |
L~ |
|
] 0 / :
-2 / |
e |
N |
-6 1
/ !
-8 1
-60 -40 20 0 20 40 60 80 100 °C
—)
Insulation s,
(time constant 7} 10 !
as a function of temperature |
T I
T
10 ANy }
N T
|
|
3 |
10 J
!
\
f
10° 1
0 20 40 60 80 100°C
Minimum value" ¢
for C=0.33 uF 15000 MQ
for C>0.33 uF 5000s
Average value >15000s

1 The indicated values are applicable at the time of delivery. During operational life the insulation may decrease
for a short period to about 10% of the values at the time of delivery, especially when the maximum permissible
humidity of 95% is applied for a long period.
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B32110

Pulse handling capability (voltage rate of rise U,,/7 and pulse characteristic &,).

Maximum permissible voltage change per time unit with non-sinusoidal voltages {pulse,

sawtooth).

Rated voltage Uy

Capacitor length

18.5 mm 21 mm 25 mm 34 mm
25 Vde Uyt | 2,6V/ps 1,5 V/ps 1,0 V/ps -
ko 125V2/us | 75 V2/ps 50 V2/us -
63Vd U/t | 4.5V/ps 3,0V/ps 2,0 V/ps 1,2 V/ps
¢ o 570V2/us | 380V2/us | 250V2/ps | 150 V2/pus
100 Vde U/t | 65V/us 4,5 V/ps 3,0V/us 1,7 V/ps
o | 1300V2/us | 900V2/ps | 600V2/ps | 340V2/us
160 Vde Upol™ 10 V/ps 6,0V/us 4,0V/ps 2,3V/us
ko | 3200V2/ps | 1920 V2/ps | 1300 V2/ps | 750 V2/us
250 Vd Up/t | 11,5V/ps 8,0 V/us 5,0 V/us 2,7 V/us
c ko | 5750V2/us | 4000 V2/ps | 2500 V2/us | 1400 V2/ps

For a voltage swing U,,, < Uy the value of the permissible voltage rate of rise Uyp/tcan be
multiplied with the factor Ux/U,,. The data of the nomogram must be accounted for
periodic pulses. See also “General Technical Data” para 5.2.6.

Ac power handling capacity at higher frequencies

Themaximum permissible peak voltage Uforsinusoidal and non-sinusoidal voltages (pulse,
sawtooth, trapezoidal voltages) can be obtained from the nomogram, where the following
limit values U, are not allowed to be exceeded.

260V
125V

100V
50V

160V
8oV

63V
28V

Rated voltage U, | 25V

‘ 14V

Limit voltage U,
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B32110

The nomogram is based on 10°C (18 °F) inherent temperature rise of the capacitor; this
must be taken into account when considering the permissible max. temperature.

With trapezoidal load the second harmonic frequency must be assumed.

— R

10025 63 100 150 250V

[ N
T NN
N NN
40 \\\\ E\\
RN :
g A NSRS
g 3 RN N :§ Q\ N 400us
2 20 g\ N \[\ \\Q§: I
s | NS 0
3 10 NN N 100us
2 \ \\ N
N NN
& o NN \ N
5 EEESSE\ NS
BRGNS A i
01 02 0406081pF 2 4 681 02 0406081 2 4 6 810kHz
Rated capitance ——— Cr Frequency ——=f

Example given:

f =1.7kHz (repetition frequency)
sine {rise time)

T
C=25puF (capacitance)

i

According to the dashed line on the graph above this gives:

forthe 25V dc type a max. peak voltage U of about 17 V (not permissible)
forthe 63V dc type a max. peak voltage Uof about 19V
for the 100 V dc type a max. peak voltage U of about 21V
for the 160V dc type a max. peak voltage U of about 24 V
for the 250 V dc type a max. peak voltage U of about 26 V

36



MKL Capacitors

B32111

Metallized lacquer film capacitors

High reliability version

Designation in accordance with DIN 41379: MKU capacitors. Self-healing tubular
capacitor winding with cellulose acetate dielectric. In tubular metal case, shrunk sleeve
insulated, epoxy resin sealed face ends. Central axial leads.

MKL capacitors with quality assessment

Capacitors of the type series B 32 111 are permitted for Space applications (see B 95 020
inthe section “Qualified Types”). They comply with the GfW specifications CF 100, CF 101
and have the electronic test symbol.
GfW = Geselischaft fiir Weltraumforschung (German Space Agency).

[=—40%5—=l=— [max ——1*401‘5

dE=y

dymax

Denotes outer layer in
accordance with

DIN 41 313
Dimensions in mm

/ e | diada
34 40 | 0.8
46 52.5 1.0

Minimum lead bend:
1 mm from face ends.

Réted capacitance | Tolerance | Rated voltage Dimensions Ordering code
P dy %/
22 +10%=K 16.7X34 | B32111-A9226-.
47 +20%2M 63 Vdc 23.7x34 B32111-A9476-.
100 25.9x46 | B32111-A9107—»

*When ordering the code letter f

Climatic category

in accordance with DIN 40 040
Minimum limit temperature
Maximum limit temperature

Humidity category

Failure quota
Load duration
Relative failure rate

FPF/LR

R 1058h

F -55°C/—-67°F
P +85°C/+185 °F
F2) average relative humidity = 75%;
95% for 30 days per year; continuously
85% for the remaining days; occasionally
L 300 failures per 10° component hours

300X 109X 105 = 3%
At a load generally occurring in practice a failure
quota of 2 X10-9/h can be assumed

or the requested tolerance must be substituted for .

1 Shelf and service life at temperatures >+85 to 100°C/+185 to 212 °F max. 2,000 hours.

2} The capacitors aiso meet the test conditions of humidity category E as to DIN 40 040.
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B32111

Failure criteria
Total failure

Failure due to variation

Short or open circuit
Capacitance change A—c('—‘ >+ 1 g%

Dissipation factortan § > 1.5 X max. limit value
Insulation resistance <b0s

Test category
in accordance with DIN 40 045,
or IEC publication 68-1

Damp heat test

in accordance with DIN 40 046,
sheet 5 or IEC publication
68-2-3

55/085/21 or 55/085/56"), respectively

Conditions
Test temperature +40°C/+104 °F
Relative humidity (93+2) %

Test duration 21 days (56 days)
Test criteria c
Capacitance change <
Dissipation factor
change A tané
Insulation resistance

=+3% (+5%)

=3X103atb0OHz
=50% (10%) of the
minimum value at delivery

Resistance to vibration
Test F¢: Vibration

partial test B 1 in accordance
with DIN 40 046, sheet 8
and |IEC publication 68-2-6

Duration of endurance conditioning 6 hours

Frequency range 10to 55 Hz

Displacement amplitude 0.75 mm
(conforming to max. 10 g)

For this test the capacitors must be fixed

by clamps

Solder conditions

Temperature of the solder bath max. 260 °C (500 °F)

Maximum
capacitance drift /;

Soldering duration max. 10's
Distance to the soldering joint min. 6 mm
+

S

Dissipation factor tan
measured at 20°C (68 °F)
and 50 Hz

Maximum value
20X10-3

Average value
15X10-3

Self inductance

approx. 20 nH (for 6 mm lead length at both ends)

1) For these increased requirements the values in parentheses apply.
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Impedance Z ?Oo
as a function of frequency f + 1
(typical values) z \\ L
AN /
02 ™ -
.
N B .
ARNAY
10° N \\l / !
X/ I~
- — J/‘@/% |1
“ = : Lol
1% | ° [ \
10?2 107 100 10! MHz
— f
Category voltage U, 1.0 X Uy
at dc operation 1.5 X Uy peak voltage”

2.5 X Uy up to max. 1 min. ; only, not for systematic

2.0 X Ug up to max. 1 hour} for inevitable exceptions}
3.0XUguptomax.1s switchings?’

Ug = rated voltage

Category voltage U, perm. Vac,,,; 50 Hz Peak voltage
at ac operation 20 Vac 25 Vac

For use in pulse discharge circuits (VDE 0560, part 1 and 2, § 51) MKL capacitors are not
suitable. In place of that Siemens MPS and MKV capacitors (B 25.+) are recommended.

Rever§ible AC "
capacitance change < 4 T
as a function of temperature % 2 ,/ !
at 1 kHz (typical values) L~ |'
|
T ° {
-2 // :
/ |
-4 t
|
/ 5
!
|

..s /
BG w0 ™ 0w w0 s 80  100°%

——

! This peak voltage refers to 2,000 hours at +20 °C {68 °F) or 200 hours at +85 °C {185 °F).

2! Throughout the entire load duration, the times are summed up thereby permitting the electrical values to deviate
up to the limit indicated for failures due to variations.

3 The sum of the dc voltage and the peak value of an ac voltage superimposed on the dc voltage shall not exceed
the rated voltage.
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Insulation
(time constant 1)
as a function of temperature

Minimum value?’
Average value

10° T -

1 —

i1

v |
1

10* 4:

|

|

5 |

10

[

|

10? I

0 2 40 60 80 100°C
5000s —
>15000s

Pulse handling capability {(voltage rate of rise U,,/7 and pulse characteristic o).
Maximum permissible voltage change per time unit with non-sinusoidal voltages (pulse,

sawtooth).
Rated voltage Capacitor length
Ur 34 mm 46 mm
U, /T 1.5V/us 1.0V/us
63V oo ¢ =
ko 190 V?/us 126 V2/us

For a voltage swing U,, < Uy the value of the permissible voltage rate of rise U/t can

be multiplied with the factor Ug/U,,. The data of the nomogram must be accounted for

periodic pulses. See also “General Technical Data”, para 5.26.

1 The indicated values are applicable at the time of delivery. During operational life the insulation may decrease for
a short period to about 10% of the values at the time of delivery, especially when the max. permissible humidity

of 95% is applied for a long period.
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Ac power handling capacity at higher frequencies

The maximum permissible peak voltage Ufor sinusoidal and non-sinusoidal voltage (pulse,
sawtooth, trapezoidal voltages) can be obtained from the nomogram, where the following
limit values U are not allowed to be exceeded.

Rated voltage Uy l 63 V
Max. ac voltage U, r 285V

" The nomogram is based on 10°C ( 18°F) inherent temperature rise of the capacitor; this
must be taken into account when considering the permissible max. temperature.
With trapezoidal voltage load the second harmonic frequency must be assumed.

40
;! 1] J
~ ~N . The—
e
20 R
8 \\ N W:
3 \\\\ \\\ \ /i
g ‘ \\\\ ~400ps
E’. 10?3 - — Es\
2 IS = ’ NN 20055 ]
- ! \\\ \\\ I
AN NN s S . WA\ NN
{g \\ \\ J \\ ‘R \@‘ps
NN NS I RN N
\> T~ ] SN N\
Qﬁ r \,\ 6ps\ 12ps
2 N L\
10 22 47 100pF 02 04 06 08 1 2 4 6 8 10kHz
Rated capitance ——=Ci Frequency —— 1

Example given:

f =1.7kHz (repetition frequency)

7 =sine (rise time)

C=47uF (capacitance)

According to the dashed line on the graph above this gives a max. peak voltage U of
about 10 V.
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MKL Capacitors B32112

Metallized lacquer film capacitors

High reliability version

Designation in accordance with DIN41379: MKU capacitors. Self-healing tubular
capacitor winding with cellulose acetate dielectric. Enclosed in tubular metal case, shrunk
sleeve insulated, epoxy resin sealed face ends. Central axial leads.

MKL capacitors with quality assessment

Capacitors of the type series B 32 112 are permitted for Space applications (see B 95 020
in the section “Qualified Types”). They comply with the GfW specifications CF 100, CF 104
and have the electronic test symbol.

GfW = Gesellschaft fiir Weltraumforschung (German Space Agency).

ft— 5025 —fme— lmax——--—/oO*S—j dimax
] ]
T
ST ,:

Tinned copper n Denotes outer layer
lead UE jt in accordance with DIN 41 313
— e Dimensions in mm

Minimum lead bend: 1 mm from face ends.

Rated capacitance Rated Dimensions Ordering code

pF Tolerance | voltage ax/

0,033 8,4X18,6 B32112-A2333-M
0,047 8,4%X18,5 B32112-A2473-M
0,068 8,4%X21 B32112-A2683-M
0,1 8,4%X21 B32112-A2104-M
0,15 - 9,4X25 B32112-A2154-M
0,22 9,4X25 B32112-A2224-M
0,33 £20%AM 630 Vdc 11,7X25 B32112-A2334-M
0,47 12,7%X25 B32112-A2474-M
0,68 11,7X34 B32112-A2684-M
1 13,7X34 B32112-A2105-M
1,5 16,7 %34 B32112-A2155-M
2,2 18,7 X34 B32112-A2225-M
33 23,7%X34 B32112-A2335-M
4,7 25,9%X34 B32112-A2475-M
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B32112

Climatic category
in accordance with DIN 40 040

Minimum limit temperature
Maximum limit temperature
Humidity category

Failure quota
Load duration
Relative failure rate

FPF/LR

F -55°C/—-67°F
P +85°C/+185°F
F!) average relative humidity <75%;
95% for 30 days per year; continuously
85% for the remaining days; occasionally
L 300 failures per 10° component hours
R 105h
300X 10-9%X105 = 3%

Failure criteria
Total failure

Failure due to variations

Short or open circuitA c
Capacitance change < > t1 g%
Dissipation factortané > 1.5 X max. limit value
Insulation resistance <150 MQ (=0.33 uF)

< 50s (>0.33uF)

Test category
in accordance with DIN 40 045,
or |[EC publication 68-1

Damp heat test

in accordance with DIN 40 046,
sheet 5 or IEC publication
68-2-3

55/085/21 or 55/085/562), respectively

Conditions
Test temperature +40°C/+104 °F
Relative humidity (93+2) %

Test duration 21 days (56 days)

Test criteria

Capacitance change L%\ =+3% (5%)

Dissipation factor =3X103at 1kHz
change A tan 6

=5X10-3at 10 kHz
Insulation resistance =50% (10%) of the
minimum value at delivery

Resistance to vibration
Test F.: Vibration
partial test B 1 in accordance
with DIN 40 046, sheet 8
and IEC publication 68-2-6

Duration of endurance conditioning 6 hours

Frequency range 10 to 55 Hz

Displacement amplitude 0.75 mm
(conforming to max. 10 g}

Capacitors with a diameter > 15 mm must be fixed
by clamps for this test

Solder conditions

Temperature of the solder bath max. 260 °C (500 °F)
Soldering duration max. 10's
Distance to the soldering joint min. 6 mm

!’ The capacitors also meet the test conditions of humidity category E as to DIN 40 040.
2 For these increased requirements the values in parentheses apply.
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Maximum
capacitance drift /,

+6%

Dissipation factor tan §
measured at at 1kHz
20°C (68 °F) at 10 kHz

Maximum values
156 X108 forC>1puF
25X10-3forC=1pF

Average values
12X10-3for C>1 pF
20X 10-3for C=1yuF

Self inductance

approx. 20 nH (for 3 mm lead length at both ends)

Impedance Z Q
as a function of frequency o ~ T I 7
(typical values) —
] e
" \ 1R
10° 4 }
7 I
\ 7 i
7
~ AV
10’ )4
AN 4
A °%
o o
RV
TP E T \
o Heeet
10° 10° 107 10% Hz
—-f
Category voltage U, v
at dc operation 800 ]‘
Ue {
600 ~ i
400 ]
|
200
I
|
0 !
0 20 40 60 80 100°C
max. 2000 h 1.10X U —_—
max. 1h 1.25 X U,
max. 1 min 1.50 X U,

Category voltage U."
at ac operation

for milliseconds

(e. g. switchings)

200 Vac permissible Vac ., at 50 Hz

1.5X U

1 The sum of the dc voltage and the peak value of an ac voltage superimposed on the dc voltage shall not exceed

the rated voltage.
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B32112

For use in puise discharge circuits (VDE 0560, part 1 and 2, § 51) MKL capacitors are not
suitable. In place of that Siemens MPS and MKV capacitors (B 25+++) are recommended.

Reversible Y%
S AC 4
capacitance change —
_ ¢ AC L
as a function of temperature T 2 1
at 1 kHz (typical values) T d
0 /
-2 /

T
|
t
|
|
|
i
|
+
|
Va |
E

-60 -40 2 0 20 40 60 80 100 °C

—_——

Insulation S
(time constant 1) 10 -
as a function of temperature
f —
f 10 ~C }L
L f
I
]
0° \i
——
10? I |
0 2 40 60 80 100 °C
Minimum value? —_——
for C=0.33 uF 30000 MQ
for C>0.33 pF 10000 s
Average value >20000s

1 The indicated values are applicable at the time of delivery. During operational life the insulation may decrease
for a short period to about 10% of the values at the time of delivery especially when the max. permissible humidity
of 95% is applied for a long period, or when the capacitor is operated close to the maximum limit temperature.
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Pulse handling capability (voltage rate of rise U,,/7 and pulse characteristic ko).
Maximum permissible voltage change per time unit with non-sinusoidal voltages (pulse,

sawtooth).

Rated voltage

Capacitor length

Ur 18.5 mm 21 mm 25 mm 34 mm
UpplT 20 V/ps 13V/us 9V/us 5V/us
630V
ko 25000V2/pus | 16400V2/pus | 11400V2/us | 6300V2/us

For a voltage swing U,, < Uy the value of the permissible voltage rate of rise U,/ can
be multiplied with the factor Us/U,,. See also “General Technical Data”, para 5.2.6.

Ac power handling capacity at higher frequencies

Values upon request; a voltage/time diagram is requested.
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MKL Capacitors B32120

Metallized lacquer film capacitors
High reliability version

Designation in accordance with DIN 41 379: MKU capacitors.

Self-healing tubular capacitor winding with plastic films as dielectric. Hermetically sealed
in tubular, non-magnetic metal case (cartridge), shrunk sleeve insulated.

Leads: Insulated lead-in wire at one end and centrally soldered in cartridge at the other.

MKL capacitors with quality assessment

Capacitors of the type series B 32 120 are available on request as “quality assessed com-
ponent” under the ordering code B 95017 (refer to section “Qualified Types”). They are
subject to quality supervision and have the electronic test symbol.

H*4O*‘ - el—— (max "%'740*5 = - gjmax }-*f

] 2max 15 | |

Tinned !
copper lead ¥ ‘
- @ —— ]

Denotes outer Iayer
in accordance with DIN 41 313

Dimensions in mm

/ ’ 17.5 l 21.5 ’ 255 | 356.5
e ‘ 25 I 30 I 35 l 45
d, ’ =8.2 ; =11.2

diad, [ 0.6 { 0.8

Minimum lead bend: 2 mm from face ends.
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B 32120

Rated voltage 63 Vdc 100 Vdc 160 Vdc 250 Vdc
Rated capacitance Dimensions dy X/
uF Tolerance Ordering code
0.1 - 6,2x17,56 8,2%X17,5 8,2%X21,56
‘ B32120-E0104-M |B32120-D1104-M |B32120-D2104-M
0.15 6,2%X17,6 6,9x17,5 8,2X17,6 11,2%X21,6
’ B32120-F9154-M |B32120-D0154-M {B32120-D1154-M | B32120-D2154-M
022 6,2%x17,6 6,9%17,5 8,2%x21,5 11,2xX21,5
! B32120-F9224-M | B32120-D0224-M |B32120-D1224-M |B32120-D2224-M
N 6,9%17,5 8,2X17,5 8,2X21,5 11,2X21,5
033 | *20%=M | 37120 £9334-M | B32120-D0334-M | B32120-D1334-M | B32120-D2334-M
047 8,2x17,5 8,2%X21,6 11,2x21,5 11,2%21,5
' B32120-E9474-M |B32120-D0474-M [B32120-D1474-M [ B32120-D2474-M
0.68 8,2x17,5 8,2%x21,5 11,2%X258,6 11,2X25,5
’ B32120-E9684-M | B32120-D0684-M |B32120-D1684-M | B32120-D2684-M
1 8,2x21,5 11,2X21,5 11,2%x25,5 15 X255
B32120-E9105-M | B32120-D0105-M |B32120-D1105-M [ B32120-D2105-M
- |
15 8,2xX21,5 11,2%X25,6 15 X255 15 %256
! B32120-E9155-M |B32120-D0O155-M [B32120-D1155-M | B32120-D2155-M
292 11,2%x21,6 11,2X25,6 11,2%X35,6 15 X356,6
’ B32120-E9225-M | B32120-D0225-M |B32120-D1225-M | B32120-D2225-M
E— (£10%=K)"
33 11,2X25,5 11,2%X35,6 156 X35,6 16,6%X35,56
' B32120-E9335-M (B32120-D0335-M [B32120-D1335-M | B32120-D2335-M
+20%2M
4.7 11,2%25,5 11,2x35,5 16,56%X35,5 21 Xx35,5
" B32120-E9475-M | B32120-D0475-M [ B32120-D1475-M | B32120-D2475-M
6.8 11,2X35,5 15 X355 18,2%x35,5 21 X35,56
’ B32120-E9685-M | B32120-D0685-M |B32120-D1685-M | B32120-D2685-M
10 15 X355 16,6X35,5 21 X355 25,8x35,5
B32120-E9106-M |B32120-D0106-M [B32120-D1106-M | B32120-D2106-M

11 Closer capacitance tolerances upon request.
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B 32120

Climatic category
in accordance with DIN 40040

Minimum limit temperature
Maximum limit temperature
Humidity category

Failure quota
Load duration
Relative failure rate

FPC/LR

F -55°C/-67°F

P +85°C/+185°F

C average relative humidity =95%;

max. value 100% including dew precipitation
300 failures per 102 component hours

105 h

300X 10-¢X105 = 3%

At a load generally occurring in practice a failure
quota of 2 X 10-9/h can be assumed

xnr-

Failure criteria
Total failure

Failure due to variation

Short or open circuit

. A
Capacitance change ac >+4%

C
Dissipation factortané > 1.5 Xmax. limit value
Insulation resistance <150 MQ (=0.33 uF)

< 50s (>0.33pF)
Test category 55/085/56
in accordance with DIN 40 045,
or IEC publication 68-1 Conditions
Test temperature +40°C/+104°F
Damp heat test Relative humidity (93+3) %
in accordance with DIN 40046, | Test duration 56 days
sheet 5 or IEC publication
68-2-3 Test criteria AC
Capacitance change < =+2%
Dissipation factor
change Atané =3X103%at 1kHz

=5xX103at 10kHz

=50% of the
minimum value at delivery

Insulation resistance

Resistance to vibration
Test F.: Vibration

partial test B 1 in accordance
with DIN 40 046, sheet 8
and IEC publication 68-2-6

Duration of endurance conditioning 6 hours

Frequency range 10to 55 Hz

Displacement amplitude 0.75 mm
(conforming to max.
98.1 m/s2or 10 g)

Solder conditions

Temperature of the solder bath max. 260 °C (500 °F)
Soldering duration max. 10's
Distance to the soldering joint min. 6 mm

Max. capacitance
drift /,

*+2%
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B 32120

Dissipation factor tan d
measured at 20°C/68 °F

at 1 kHz
at 10 kHz

Maximum values Average values

20X103forC>1.0pF 15X 10-3for C>1.0 uF
36X103forC=1.0puF 25X10-3forC=1.0pF

Self inductance

approx. 20 nH (for 8 mm lead length at both ends)

v i
Impedance Z F i
as a function of frequency 2
R [ Z W
(typical values) =
o
10 - N
™ 7
1 ~
-1 \ Za \
10 B
0 N a2
-2 A ': )p il
10 s
e
i —
107 10° 10’ 102 10% MHz
—-f
Category voltage U,
at dc operation 1.0X Uy

1.5 X Uy peak voltage!’

2.0 X Up up to max. 1 hour| for inevitable exceptions
2.5 X Uz up to max. 1 min. ¢ only, not for systematic
3.0 X Ur up to max. 1 sec. J switchings?

Uk = rated voltage

! The peak voltage refers to 2,000 hours at +20 °C (68 °F) or 200 hours at +85 °C (185 °F).
2 Throughout the entire load duration, the times are summed up thereby permitting the electrical values to deviate
up to the limit indicated for failures due to variations.
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Category voltage U." Rated Uc Peak voltage?
at ac operation voltage perm. Vac
at 50 Hz
63 Vdc 20 Vac 25 Vac

100 Vdc 35 Vac 50 Vac

160 Vdc 60 Vac 80 Vac

250 Vdc 90 Vac 125 Vac

1.5 X U, for milliseconds

For use in pulse discharge circuits (VDE 0560, part 1 and 2, § 51) MKL capacitors are not
suitable. In place of that Siemens MPS and MKV capacitors (B 25.«x) are recommended.

Reversible

capacitance change é%" ‘/4-

as a function of temperature AC T
at 1 kHz (typical values) e

|
\\
e R ~

-60 -40 20 0 20 40 60 80 100 °C

1 The sum of the dc voltage and the peak value of an ac voltage superimposed on the dc voltage shall not exceed
the rated voitage.
2) The peak voltage refers to 2,000 hours at +20 °C (68 °F) and 200 hours at +85°C (185 °F).
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B32120

S
Insulation P — =
{time constant 7) ¥
as a function of temperature ¢ :f
+
10* AN l
SO S
|
)
5 |
10 3
-
|
-
.. 2
Minimum value" 10 0 2 m 60 0 l 13000
C=0.33 uF 15000 MQ —9
C>0.33 uF 5000 s
Average value >15000s

Pulse handling capability (voltage rate of rise U,,/r and pulse characteristic ko).

Maximum permissible voltage change per time unit with non-sinusoidal voltages (puise,
sawtooth).

Rated Capacitor length

voltage Uy 17.5 mm 21.5 mm2 25.5 mm 35.5 mm

63Vd Uyo/7 4.5 V/ps 3.0 V/pus 2.0 V/us 1.2 V/ps

c ko 567 V2/ps 378 V2/ps 252 V2/us 151 V2/ps

100 Vd Uyl 6.5 V/ps 4.5V/ps 3.0 V/us 1.7 V/us
¢ ko 1300 V2/ps | 900 V2/us 600 V2/ps 340 V2/ps

160 Vd U/t | 10.0V/ps 6.0 V/us 4.0V/us 2.3V/us
c ko 3200V2/us | 1920V2/us | 1280V2/us | 736 V2/ps

250 Vd Uyl 8.0 V/us 5.0 V/ps 2.7 V/pus
c ko - 4000V2/ps | 2500 Vs | 1350 V?/pus

For a voltage swing U,, < Uy the value of the permissible voltage rate of rise U,p/7 can
be multiplied with the factor Ug/U,,,. The data of the nomogram must be accounted for
periodic pulses. See also “General Technical Data”, para 5.2.6.

The indicated values are applicable at the time of delivery. During operational life the insulation may decrease
for a short period to about 10% of the values at the time of delivery, especially when the max. permissible humidity
of 100% is applied for a long period, or when the capacitor is operated close to the maximum limit temperature.

2 The capacitors 0.1 uF 250 Vdc and 0.15 pF 250 Vdc may be loaded as 17.5 mm long capacitors.
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Ac power handling capacity at higher frequencies

The maximum permissible peak voltage U for sinusoidal and non-sinusoidal voltage load
(pulse, sawtooth, trapezoidal voltages) can be obtained from the nomogram, where the
following limit values U, are not allowed to be exceeded.

Rated voltage Uy I 63V 100V 160V 250V

Limit voltage U | 28V 50V 80V 125V

The nomogram is based on 10°C {18 °F) inherent temperature rise of the capacitor; this
must be taken into account when considering the permissible max. temperature.
With trapezoidal voltage load the second harmonic frequency must be assumed.

135053 100 160 z?ov — U
. 80
v 5
o q \\§
40 S sine
Q \
D \\ NN 4
20 D oSN N N \ N
N
SO
10 ™ \ i N
8 i
6 j\\h
NN
4 ™ | ]
01 02 04 0BOB1pF 2 4 6 81 02 4 6 8 0kHz
——=Cy e

Example given:

f = 1.7 kHz (repetition frequency)
T = sine (rise time)

C=25pF (capacitance)

According to the dashed line on the graph above this gives:

forthe 63 Vdc type a max. peak voltage U of about 19V
for the 100 Vdc type a max. peak voltage U of about 21 V
for the 160 Vdc type a max. peak voltage U of about 24 V
for the 250 Vdc type a max. peak voltage U of about 26 V
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MKL Capacitors B 32121

Metallized lacquer film capacitors
High reliability version

Designation in accordance with DIN 41379: MKU capacitors. Self-healing tubular
capacitor winding with cellulose acetate dielectric. Hermetically sealed in tubular case,
metal cover with ceramic lead-throughs and solder tag connections.

{205 8max
_o| 5max _L.25%
LT
= o
=
Dimensions in mm
Rated capacitance Rated Dimensions Ordering code
uF Tolerance | voltage ax/
22 25X38 B32121-J0226-.
—1 X20%2M
47 100 Vdc 32x38 B32121-J0476-«
—— +10%2K
100 40 x50 B32121-J0107-.

When ordering, the code letter for the requested tolerance must be substituted for «

Climatic category FPC/LR
in accordance with DIN 40 040
Minimum limit temperature F -55°C/ -67°F
Maximum limit temperature P +85°C/+185°F
Humidity category C average relative humidity <95%
max. value 100% including dew precipitation
Failure quota L 300 failures per 10° component hours
Load duration R 105h
Relative failure rate 300X10-9X105= 3%

At a load generally occurring in practice a failure
quota of 2 X 10-9/h can be assumed

Failure criteria
Total failure Short or open circuit

Failure due to variation Capacitance change %\ >+4%

Dissipation factortand >1.5 X max. limit value
Insulation resistance <b0s
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B 32121

Test category 55/085/56
in accordance with DIN 40 045
and IEC publ. 68-1
Conditions
Test temperature +40°C/+104 °F
Damp heat test Relative humidity (93+3) %
in accordance with DIN40 0486, | Test duration 56 days
sheet 5, or IEC publ. 68-2-3
Test criteria AC
Capacitance change < =+2%
Dissipation factor
change A tan & =3X10-3(at 50 Hz)
Insulation resistance =50% of the minimum
value at delivery
Resistance to vibration Duration of endurance
Test F¢: Vibration conditioning 6 hours
partial test B 1 in accordance Frequency range 10to 55 Hz
with DIN 40046, sheet 8 Displacement amplitude 0.75 mm (conforming
and |IEC publ. 68-2-6 tomax. 10 g)
Solder conditions Temperature of the solder bath max. 260 °C (500 °F)
Soldering duration max. 10s
Maximum +2%
capacitance drift /,
Dissipation factor tan Maximum value Average value
measured at 20°C/68 °F 20X10-3 15X 10-3
and 50 Hz
Self inductance approx. 40 nH
Impedance Z Q
as a function of frequency 7 10'
(typical values)
|
1° -
n Pl
7
a0 7
10
o Z A
~ 7
N /
107 N
.
1073 ] l ]
10* 10° 10 107 Hz
—f
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B 32121

Category voltage U,
at dc operation

1.0 X Uy

1.5 X Uy peak voltage!

2.0 X Ur up to max. 1 hour) for inevitable exceptions
2.5 X Uiz up to max. 1 min } only, not for systematic

3.0 X Ug up to max. 1 sec. / switchings?
(U = rated voltage)
Category voltage U, Rated U perm. Vac,, .2 Peak
at ac operation voltage at 50 Hz voltage
100 Vdc 35 Vac 50 Vac

1.5 X U, for milliseconds (e. g. switchings)

For use in pulse discharge circuits (VDE 0560, part 1 and 2, § 51) MKL capacitors are not
suitable. In place of that Siemens MPS and MKV capacitors (B 25.++) are recommended.

Reversible
: AC
capacitance change <

as a function of temperature
at 1 kHz (typical values)

L)
4

/

’ -

) pa
“ /|

NV

-60 -40 20 0 20 40 60 80  10°C

& 1

L T X

' The peak voltage refers to 2,000 hours at +20°C (68 °F) and 200 hours at +85 °C (185 °F).
2! Throughout the entire load duration, the times are summed up thereby permitting the electrical values to deviate
up to the limit indicated for failures due to variations.

3 The sum of the dc voltage and the

the rated voltage.
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B 32121

Insulation
(time constant 7))
as a function of temperature

Minimum value
Average value
measured at 20°C (68 °F)

44

—+

40

[
N
|
1
f
]
1
|
I
|
80 100°C
—_—-—

Pulse handling capability (voltage rate of rise U,,/7 and pulse characteristic k).
Maximum permissible voltage change per time unit with non-sinusoidal voltages (pulse,

sawtooth).

Rated voltage Capacitor length

Ur 38 mm 50 mm
U,/ 2V/us 1.2V/ps

100 Vde s 400 V2/ps 250 V2/ps

For a voltage swing U,, < Uy the value of the permissible voltage rate of rise U,,/r can
be multiplied with the factor Uz/U,,,. See also “General Technical Data”, para 5.2.6.

Ac power handling capacity at higher frequencies

Values upon request; a voltage/time diagram is requested.

1 The indicated values are applicable at the time of delivery. During operational life the insulation may decrease
for a short period to about 10% of the values at the time of delivery, especially when the max. permissible humidity
of 100% is applied for a long period, or when the capacitor is operated close to the maximum limit temperature.
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MKL Capacitors B 32122

Metallized lacquer film capacitors
High reliability version

Designation in accordance with DIN 41 379: MKU capacitors.

Self-healing tubular capacitor winding with plastic film as dielectric. Hermetically sealed
in tubular non-magnetic metal case {cartridge), shrunk sleeve insulated. Leads: insulated
lead-in wire at one end, centrally soldered in cartridge at the other. For capacitors with
a low rated voltage see B 32 120.

4015 - d max
It

bl
Tinned IS \JZ‘T\ Denotes outer layer
copper lead 'f jﬁ in accordance with DIN 41 313

e & ——

408

Dimensions in mm

Minimum lead bend: 2 mm from face ends.

Rated capacitance Rated Dimensions Ordering

uF Tolerance voltage ax/ code

0,033 8,2X21 B32122-A2333-M
0,047 8,2X21 B32122-A2473-M
0,068 8,2%X25 B32122-A2683-M
0.1 11,2X21 B32122-A2104-M
0,15 11,2X29 B32122-A2154-M
0,22 11,2X29 B32122-A2224-M
0,33 +20%2M 630 Vdc 11,2X29 B32122-A2334-M
0,47 15 X255 B32122-A2474-M
0,68 15 x25,6 B32122-A2684-M
1 15 X35,6 B32122-A2105-M
1,6 16,56%X35,5 B32122-A2155-M
2,2 21 X35,5 B32122-A2225-M
3.3 25,8x35,5 B32122-A2335-M
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B 32122

Climatic category FPC/LR
in accordance with DIN 40 040
Minimum limit temperature F —-55°C/-67°F
Maximum limit temperature P +85°C/+185°F
Humidity category C average relative humidity =95%;
max. value 100% including dew precipitation
Failure quota L 300 failures per 102 component hours
Load duration R 10%5h
Relative failure rate 300X 10-9X 105 = 3%
Failure criteria
Total failure Short or open circuit
Failure due to variation ‘ Capacitance change A—C(': >+4%

Dissipation factortané > 1.5 Xmax. limit value
Insulation resistance <150 MQ (=0.33 puF)
< 50s (>0.33uF)

Test category 55/085/56
in accordance with DIN 40 045,
or |[EC publication 68-1 Conditions
Test temperature +40°C/+104 °F
Damp heat test Relative humidity (93+3) %
in accordance with DIN 40048, | Test duration 56 days
sheet 5 or IEC publication
68-2-3
Test criteria
. ac
Capacitance change < =+2%
Dissipation factor =3X103at 1kHz
change 4 tan ¢ =5X103%at10kHz
Insulation resistance =50% of the
minimum value at celivery
Resistance to vibration Duration of endurance conditioning 6 hours
Test F¢: Vibration Frequency range 10 to 5% Hz
partial test B 1 in accordance Displacement amplitude 0.75 mm
with DIN 40 046, sheet 8 {conforming to max. 10 g)

and IEC publication 68-2-6

Solder conditions Temperature of the solder bath max. 260 °C (500 °F)
Soldering duration max. 10 s
Distance to the soldering joint min. 6 mm
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B 32122

Maximum +2%

capacitance drift /,

Dissipation factor tan 6

measured at 20 °C (68 °F) Maximum values Average values

at 1 kHz
at 10 kHz

15X 10-3for C>1.0yF 12X 10-2for C>1.0 uF
25X 10-2for C<1.0pyF 20X 10-3for C=1.0 uF

Self inductance

approx. 20 nH (for 3 mm lead length at both ends)

Impedance Z
as a function of frequency f
(typical values)

AT

. A

107 ST b
-3 L
10 —
10° 108 10 108 Hz
—t—f
Category voltage U, e:/)o - [
at dc operation i
as a function of ambient U I
° |
temperature 600 \ (
400 Ti
|
200 T
|
|
0 |
0 20 40 60 80 100°C
— -
max. 2000 hours 1.10 X U,
max. 1 hour 1.25 X U,
max. 1 min. 1.50 X U,
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B 32122

Category voltage U."

at ac operation at 50 Hz 200 Vac
for milliseconds
(e. g. switchings) 1.5 X U

For use in pulse discharge circuits (VDE 0560, part 1 and 2, § 51) MKL capacitors are not
suitable. In place of that Siemens MPS and MKV capacitors (B 25.++) are recommended.

| Rever§|ble AC “
capacitance change < 4
. v~
as a function of temperature Ac //
at 1 kHz (typical values) ¢ 2 =
' 0 /
-2
/

———— 7 —

-60 -40 20 0 20 40 60 80 100 °C

1) The sum of the dc voltage and the peak value of an ac voltage superimposed on the dc voltage shall not exceed
the rated voltage.
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B 32122

Insulation

(time constant 7)

as a function of temperature

Minimum value"
for C=0.33 pF
for C>0.33 pF
Average value

100 °C

S
10°
T
)
10 ~ £
N T
N i
Nl
}
|
°° N
f
f
#l‘
1
0 2 40 60 80
e 0
30000 MQ
-10000s
>20000s

Pulse handling capability (voltage rate of rise U,,/7 and pulse characteristic k).
Maximum permissible voltage change per time unit with non-sinusoidal voltages (pulse,

sawtooth).

Rated voltage Capacitor length

Ux 21 mm 25 mm 25.5 mm 29 mm 35.5 mm

630 Vdd Uyl 20 V/us 9V/us 9 V/us 9 V/ps 5 V/us
ko |25000V2/ps|11400V2/us|11400V2/us|11400V2/ps| 6 300V2/us

For a voltage swing U,, < Us the value of the permissible voltage rate of rise U,,/r can
be multiplied with the factor Ug/U,,. See also “General Technical Data”, para 5.2.6.

Ac power handling capacity at higher frequencies

Values upon request; a voltage/time diagram is requested.

" The indicated values are applicable at the time of delivery. During operational life the insulation may decrease
for a short period to about 10% of the values at the time of delivery, especially when the max. permissible humidity
of 100% is applied for a long period, or when the capacitor is operated close to the maximum limit temperature.
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Metallized Polyester Capacitors




MKT Capacitors

B 32220

Metallized polyester capacitors — High reliability version
(previous designation: MKH capacitors)

Self-healing tubular capacitor winding with polyethyleneterephthalate dielectric.Enclosed
in metal tube, shrunk sleeve insulated, epoxy resin sealed face ends. Central axial leads.

]
&
Tinned copper lead i

e

f=——4015 [ max ——=te—40:5 T dymax
ol 1
s X——M

Denotes outer layer
in accordance with DIN 41 313

Dimensions in mm

Minimum lead bend: 1 mm from face ends.

L}i}ﬁ
diad, | 0.6 | 0.8

Rated voltage 250 Vdc 400 Vdc J 630 Vdc
Rated capacitance Dimensions d; X/
uF Tolerance Ordering code

5X17,5 8%X17,5
6800 pF B32220-L6682-. | B32220-K8682—.
0.01 5X%17,5 6X17,5 8%17,5
‘ B32220-K3103-. | B32220-K6103-« | B32220-K8103—.
0015 6X17,5 7% 21 8 x 21
. B32220-K3153—. | B32220-K6153—-. | B32220-K8153—.
0.022 o 6x17,5 7% 21 8 X 21
’ £10% 2K | B32220-K3223-. | B32220-K6223-. | B32220-K8223—.
0.033 +20% =M 6x17,5 8 %24 8 x 24
‘ B32220-K3333—, | B32220-K6333—-. | B32220-K8333-.
0.047 8% 17,5 8 X 24 10,3 X 24
' B32220-K3473-. | B32220-K6473-. | B32220-K8473—.
0.068 8% 21 10,3 X 24 10,3 X 24
’ B32220-K3683—. | B32220-K6683—-» | B32220-K8683—.
o1 8 X 21 10,3 X 24 10,3 X 33
' B32220-K3104—. | B32220-K6104—. | B 32220-K8104—,

* When ordering, the code letter for the requested tolerance must be substituted for *.
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B 32220

Climatic category
in accordance with DIN 40 040

Minimum limit temperature
Maximum limit temperature
Humidity category

Failure quota

Load duration
Relative failure rate

FMF/LR

F - b5°C/— 67°F
M" +100°C/ 212°F
F2) average relative humidity =75%;
95% for 30 days per year; continuously
85% for the remaining days; occasionally
L 300 failures per 10° component hours

R 105 hours
300X 109X 105 = 3%

Failure criteria
Total failure

Failure due to variation

Short or open circuit
A
Capacitance change ?C >+£10%

>2 X max. limit value
<150 MQ

Dissipation factor tan §
Insulation resistance

Test category
in accordance with DIN 40045
and |EC publ. 68-1

Damp heat test
in accordance with DIN 40 046,
sheet 5, or IEC publ. 68-2-3

55/100/21 or 55/100/56%

Conditions
Test temperature

Relative humidity
Test duration

+40°C/104 °F
(93 3)%

21 days (56 days)
Test criteria AC
Capacitance change —-

Dissipation factor ¢
change Atan ¢

=+5%

=3X103at 1kHz
=5X103%at 10 kHz
=50% (20%) of the
minimum value at delivery

Insulation resistance

Resistance to vibration
Test F.: Vibration

partial test B 1 in accordance
with DIN 40046, sheet 8
and IEC publ. 68-2-6

Duration of endurance

conditioning 6 hours

Frequency range 10 to 55 Hz

Displacement amplitude 0.75 mm (conforming
to max. 10 g)

1 Shelf and service lifet at temperatures > 100 to 125°C/ 212 to 257 °F max. 1,000 hours.
2) The capacitors also meet the test conditions of humidity categowsy E as to DIN 40 040.
3) For these increased requirements the values in parentheses apply.
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Solder conditions Temperature
of the solder bath max. 260°C/500°F
Soldering duration max. 10's
Min. distance to
the soldering joint min. 6 mm
Maximum +3%
capacitance drift /,
" Dissipation factor tan §
typical values
measured at 20°C/68 °F
Maximum value Average value
for 1kHz 8X10-3 5X10-3
for 10kHz 15 X108 13X10-3
for 100 kHz 30%X10-3 25%X10-3

Self inductance

approx. 20 nH (for 3 mm lead length at both ends)

Impedance Z
as a function of frequency
(typical values)

Q
10° .
M
V4 102 N
N A
10 B N » o
SN '/
AN
0 /
10 = X/
\ V4
4 \ | g
10 v' /gl‘% %p
N
23 e
10‘2 | { ‘ |
107 10° 10’ 10° 10% MHz
4>f
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Category voltage U, vdc
at dc operation 800 T
as a function of ambient i
temperature Ue 630V |
600
|
v
400 400 ll
70V N
200 %;\\
|
|
0 l
] 20 80 100 °C
—
2,000 hoursat40°C/104°F | 1.25 XU,
for milliseconds 1.50 X U,
(e. g. switchings)
Category voltage U, Vac
at ac operation 250 T
as a function of ambient }
v
temperature Ue 200 630 !
400V }
150 1
NN
250V |
100 }
\
|
50 }
|
I
0 |
0 20 80 100 °C
—_—-
for milliseconds
(e. g. switchings) 1.50 X U,

For use in pulse discharge circuits (VDE 0560, part 1 and 2, 8§ 51) MKT capacitors are not
suitable. In place of that Siemens MPS and MKV capacitors (B 25+x+) are recommended.
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Reversible AC %
capacitance change —— 8
c 4c ¢
as a function of temperature C
at 1 kHz (typical values) 4
/
2 — e
0 i
-2 —’_74)1 I
-4 /
-6
B w0 » w0 0 s wov
—— )
Insulation resistance
as a function of temperature MQ
10°
Ris X i
\\
103 =
N
\
10°
10 —]
10°
0 20 40 60 80 100°C
—_—
Minimum value!) 30000 MQ
Average value >75000 MQ

" The indicated values are applicable at the time of delivery. During operational life the insulation may decrease for
a short period to about 10% of the values at the time of delivery, especially when the max. permissible humidity
of 95% is applied for a long period, or when the capacitor is operated close to the maximum limit temperature.
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Pulse handling capability (voltage rate of rise U,,,/7 and pulse characteristic k).
Maximum permissible voltage change per time unit with non-sinusoidal voltages (pulse,

sawtooth).
Rated voltage Uy Capacitor length
17.5 mm 21 mm 24 mm 33 mm

UpJt | 10V/ps 6 V/ps - -

250 Vdc k | 5000 V2/ps | 3000 V2/us - -
U/t | 14V/ps 8 V/ps 7 V/us -

400 Vde K [11200V2/ps| 6400 V2/us | 5600 V2/ps -

630 Vd Up/z | 20V/ps | 12V/ps 10 V/ps 6 V/ps

¢ % 125200 V2/us|15 120 V2/us|12 600 V2/us| 7560 V2/ps

For a voltage swing U,, < Uy the value of the permissible voltage rate of rise U,,/7 can
be multiplied with the factor Up/U,,. See also “General Technical Data”, para 5.2.6.

Ac power handling capacity at higher frequencies

Values upon request; a voltage/time diagram is requested.
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MKT Capacitors B 32227

Metallized polyester capacitors — High reliability version
(previous designation: MKH capacitors)

Self healing flat capacitor winding with polyethyleneterephthalate dielectric. Insulating
film encapsulated capacitor windings, epoxy resin sealed face ends. Central axial leads.
Larger types are also available with threaded bolts and/or flat plugs, as required.

MKT capacitors with quality assessment

Axial-leaded capacitors of the type series B 32 227 are permitted for Space applications,
(see B 95042 in the section “Qualified Types”). They comply with the GfW specifications
CF 100, CF 102 and have the electronic test symbol.

GfW = Gesellschaft fur Weltraumforschung (German Space Agency).

Axial-leaded version

“._.]L%,E

{ M3X — et — 40%5 — e

50¢5

Dimensions in mm b | =6 | >6t085 | >856
dia.o,| 0.6 [ 0.8 1.0
Rated voltage 1 kVdc 1.6 kvdc 2.5 kVdc 4 kVdc 6.3 kvdc
" Rated capa- . .
citance Toler- Dnmens(lzondszhX/
uF ance ode
0,01 9,6X22 X33| 9 X215X45
4 - - - -A4103-M | —A6103-M
025 6 X125x33] 85X18 X33|10 X22,5X4513,6%X32,5X%X46
o, - -A1253-M -A2253-M -A4253-M -J6253-M
0.05 +20% | 66%X13 X33 | 7 X165%x33[125%X256x%X34(125%X31 X46 (19 X44 X46
’ aM —-A0503-M -A1503-M -J2503-M -J4503-M -J6503-M
0.1 7 X196X33| 95Xx22 X33(105x%X26,5X46|16,5X42 X46 B
: -A0104-M -A1104-M -J2104-M -J4104-M
0.25 10,6 X26,56xX33|155X31 X34|155X%X40,5X%X46 _ _
’ -J0254-M -J1254-M -J2254-M
Ordering code example B32227-A4103-M

S

Type Code according to table
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08
- . - >
Version with screw connections g
e
,» i
h d e | e i % !
25,5 | £ |
265 M3 11 3.3 |
31 IR ‘ —--]e et —
32,5 M4 14 4.3 ] !
40,5 5 o
42 ]
a0 M5 15 5.3
d
Dimensions in mm
Rated voltage 1kvde | 1.6kvdc__ | 25kvdc |  4KkVde |  6.3kVdc
Rated capa- . . X hx
citance Toler- Dlmens(nzoor;seb hXx/
pF ance
13,5 X 32,5 X 46
0,025 - - - - ZA6253-M
005 |*20% 12,6 Xx255X34125X31 X46 |19 X44 X46
: 2 - - ~A2503-M ~A4503-M ~AB503-M
o1 10,56 X 26,6 X 46 | 16,5X42 X 46 _
. - - ~A2104-M -A4104-M
0.25 10,5 x26,5x33[155x31 X34 |156X40,5 X 46 _ R
' ~A0254-M —A1254-M ~A2254-M
Climatic category GMG/MS
in accordance with DIN 40040
Minimum limit temperature — 40°C/— 40°F

Maximum limit temperature
Humidity category

Failure quota
Load duration
Relative failure rate

+100°C/ 212°F

average relative humidity = 65%;

85% for 60 days per year; continuously
75% for the remaining days; occasionally
1000 failures per 10° component hours
3 X104 hours
1000X10-9X3X104=3%

G
M
G

=

Failure criteria
Total failure

Failure due to variations

Short or open circuit

C >+10%

Capacitance change

Dissipation factor tan &
Insulation resistance

>2 X max. limit value
<1560 MQ
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Test category
in accordance with DIN 40045
or |EC publication 68-1

Damp heat test in accordance
with DIN 40 046, sheet 5
or |EC publication 68-2-3

40/100/21

Conditions
Test temperature

Relative humidity
Test duration

Test criteria

4
Capacitance change —?C

Dissipation factor
change A tan §

Insulation resistance

+40°C/104 °F
(93+3) %
21 days

=+3%(>0.1 uF)
=+5%(=0.1 uF)

=3%x103at 1kHz
=5%X103at10kHz
=20% of the

minimum value at delivery

Resistance to vibration
Test Fc: Vibration

partial test B 1 in accordance
with DIN 40 046, sheet 8 and
|IEC publication 68-2-6

Duration of endurance
conditioning

Frequency range
Displacement amplitude

6 hours
10to 55 Hz
0.75 mm

{conforming to max. 10 g)

Solder conditions

Temperature
of the solder bath
Soldering duration

max. 260 °C (500 °F)
max. 10s

Maximum
capacitance drift /,

+3%

Dissipation factor tan
measured at 20°C (68 °F)

for 1 kHz
for 10 kHz

Maximum values

8X10-3
156X10-3

Average values

5 X103
13X10-3

Self inductance

approx. 30 to 50 nH

(for 3 mm lead length at both ends)
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Impedance Z Q
as a function of frequency 10 .
(typical values) 1
V4 10 L] I//”'
10 A
P 7/
10° ——_L g 7 l,
// \ [ |/ BiE FL_
3 /
10 ‘i\_\/‘a — —
2 B8 % 1]
o 52882 i
10? 100 10" 102 108 MHz
— - f
Category voltage U, 1.05 X Uy upto 40°C/104°F in accordance
at dc operation 1.04 X Uy upto 50°C/122°F | with
1.00 X Uy upto 60°C/140°F | VDE 0560,
0.93 X Uy upto 70°C/158°F part 11
0.64XUr>70upto 85°C/185°F | (Uy = rated
0.65 X Uz >85 up to 100°C/212°F § voltage)

Category voltage U,
at ac operation

220 Vacup to 70°C/158°F
1560Vac>70to 100°C/>158to 212 °F

For use in pulse discharge circuits (VDE 0560, part 1 and 2, § 51) MKT capacitors are not
suitable. In place of that Siemens MPS and MKV capacitors (B 25x++) are recommended.

Reversible A
capacitance change <

as a function of temperature
at 1 kHz (typical values)

4c
C

%
8( T ( B |
6 |
4 T
2
/
0
-2
-4
-6
. |
-60 -40 -20 0 20 40 60 80 100°C
)
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Insulation resistance
as a function of temperature

Minimum value!’
Average value

measured at 20°C (68 °F)
100 Vdc, 1 min

b

T

107

0 20
30000 MQ
>75 000 MQ

60 80 100°C

Pulse handling capability (voltage rate of rise U,,/7 and pulse characteristic ko).
Maximum permissible voltage change per time unit with non-sinusoidal voltage load

(pulse, sawtooth).

Rated voltage

Capacitor length

Un 33 mm/ 34 mm 45 mm /46 mm
U, /T 10V/ps
1.0 kVde lp(o 20000 V2/ps -
U/t 15 V/ps
1.6 kvdc k 48000 V2/ps -
Uppl™ 25 V/us 12.5V/ps
2.5 kvde ko 125 000 V2/ps 62500 V2/ys
Uyl 40 V/ps 20 V/ps
4.0 kVde K 320000 V?/us 160000 V2/us
Un/7 40 V/ps
6.3 kVdc ,p(o - 500000 V2/us

For a voltage swing U,, < Uy the value of the permissible voltage rate of rise U, /7 can
be muitiplied with the factor Up/U,,. See also “General Technical Data”, para 5.2.6.

Ac power handling capacity at higher frequencies
Values upon request; a voltage/time diagram is requested.

1) The indicated.values are applicable at the time of delivery. During operational life the insulation may decrease
for ashort period to about 10% of the values at the time of delivery, especially when the max. permissible humidity
of 85% is applied for a long period, or when the capacitor is operated close to the maximum limit temperature.
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MKT Capacitors

B 32229

Metallized polyester capacitors — High reliability version
(previous designation: MKH capacitors)

Self-healing flat capacitor winding with polyethyleneterephthalate dielectric. Enclosed in
oval metal tube, coated with a cementing Makrofol® film, expoxy resin sealed face ends.

Central axial leads.

505 ——w—y fe—— 40452l b | dia.d / | e
=5 0.6 25 27.5
; } >5 0.8 34 37.5
]
S }I — k — \(} = f © CE
I
i
:Lf (max e
: b max
L_ e — Denotes outer layer in
accordance with DIN 41 313
Dimension in mm
Minimum tead bend: 1 mm from face ends.
Rated voltage 250 Vdc 400 Vdc 630 Vdc
perm. Vac,,, at 50 Hz 100 Vac 160 Vac 200 Vac
Rated capacitance Dimensions b X h X/
uF Tolerance Ordering code
5 X11,3x25 _
0.1 B32229-A2104-. -
5 X11,3x25 6 X154X34 7,9%X17,3%x34
0,15 B32229-A2154-. B32229-A4154-. B32229-A6154-.
8 X15,4X25 6 X15,4X34 7,9%X17,3X34
0,22 +20%2aM B32229-A2224-. B32229-A4224-, B32229-A6224-.
7,9%X17,3%X25 7,9%X17,3X34 10,2 X 19,6 X 34
0,33 +10% 2K B 32229-A2334-. B32229-A4334-, B32229-A6334-.
—
6 X154Xx34 10,2X 19,6 X 34 12,7X22,2% 34
0,47 + 5%a) B32229-A2474-. B32229-A4474-. B32229-A6474-.
7,9%X17,3X34 12,7x22,2X 34 13,8 X26,4 X 34
0,68 B32229-A2684-. B32229-A4684-. B32229-A6684-,
7,9%X17,3%X34 13,8 X 26,4 X 34 16,2 X 31,9 X 34
1 B32229-A2105-. B32229-A4105-. B32229-A6105-.

*When ordering, the code letter for the requested tolerance must be substituted for «.
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Climatic category
in accordance with DIN 40 040

Minimum limit temperature
Maximum limit temperature
Humidity category

Failure quota

Load duration

- Relative failure rate

FMF/LR

F - 55°C/— 67°F
M +100°C/+212°F

F) average relative humidity =75%;
95% for 30 days per year; continuously
85% for the remaining days; occasionally
L 300 failures per 10° component hours

R 105 hours

300X 109X 105 = 3%

Failure criteria
Total failure

Failure due to variation

Short or open circuit

. AC
Capacitance change <
Dissipation factor tan &
Insulation resistance

>+10%

>2 X max. limit value
<150 MQ (=0.33 pF)
< 50s (>0.33pF)

Test category
in accordance with DIN 40 045
and IEC publ. 68-1

Damp heat test
in accordance with DIN 40 046,
sheet 5, or IEC publ. 68-2-3

55/100/21 or 55/100/562 respectively

Conditions
Test temperature

Relative humidity
Test duration
Test criteria
. AC
Capacitance change —

Dissipation factor
change Atan ¢

Insulation resistance

+40°C/104 °F
(93+3) %
21 days (56 days)

=13% (£5%)

=3X102%at 1kHz
=5X103at10kHz
=250% of the

minimum value at delivery

Resistance to vibration
Test F¢: Vibration

partial test B 1 in accordance
with DIN 40 046, sheet 8
and IEC publ. 68-2-6

Duration of endurance
conditioning

Frequency range
Displacement amplitude

6 hours

10 to 65 Hz

0.75 mm (conforming
to max. 10 g)

1 The capacitors also meet the test conditions of humidity category E as to DIN 40 040.
2) For these increased requirements the values in parentheses apply.

77



B 32229

Solder conditions

Temperature of the solder bath max. 260 °C/500 °F
Soldering duration max.10s
Distance to the soldering joint min. 6 mm

Capacitance drift /,

+3%

Dissipation factor tan 6

measured at 23 °C (73.4 °F)
for 1kHz
for 10 kHz

Maximum value
8xX10-3
15X 103

Average value
5X10-3
13X10-3

Self inductance

approx. 20 nH
(per cm lead length and capacitor length)

Impedance Z QZ‘S
as a function of frequency f 10
(typical values)
V4 10 %
P!
,
101 ’/
10° B A s
N V4
NIZIN
10" £\
y Q(Y?»
10-2 > %Aﬁ ?ﬂ
107 100 10 102 103 MHz
— f
Category voltage U, Vdc
at dc operation 800 |
as a function of ambient |
temperature Ue 630V !
600
|
400 400V ‘
|
250V !
g
200 t
FY
|
|
0 I
0 20 40 60 80 100°C
2,000 hours at 40°C/104 °F 1.25 X U, —¢
for milliseconds 1.50 X U

(e. g. switchings)
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Category voltage U,
at ac operation

as a function of ambient
temperature

for milliseconds
(e. g. switchings)

Vac
250 |
|
630V I
Ye 200 !
400V N
150 ™
I
250V |
100 }
T\
|
50 +
|
[
0 |
0 2 40 60 80 100 °C
—— )
1.50 X U

For use in pulse discharge circuits (VDE 0560, part 1 and 2, § 51) MKT capacitors are not
suitable. In place of that Siemens MPS and MKV capacitors (B 25x+«) are recommended.

Reversible
N AC
capacitance change <

as a function of temperature
at 1 kHz (typical values)

8 Y A E—
e

4 //

2

0

1 1

2 —
-4 .

-6 ]

-60 -40 -20 1} L 40 60 80 100°C

—_—
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Insulation
(time constant 7)

as a function of temperature

Minimum value!’
for C=0.33 pF
for C>0.33 puF

Average value
for C=0.33 pF
for C>0.33 uF

10
— —
10 Xv il
103 ~ -
=S
I o~
10 ]
0 |
10 0 20 40 60 80 100°C
30000 MQ -9
10000s
>90 000 MQ
>30000s

Pulse handling capability (voltage rate of rise U,,/7 and pulse characteristic ko).
Maximum permissible voltage change per time unit with non-sinusoidal voltage load

(pulse, sawtooth).

Rated voltage Capacitor length

Ur 25 mm 34 mm
Uyl 7 5 V/ps 3V/us

250 vde P 2500 V2/ps 1500 V2/us
U/t 5 V/us

400 P -

Vde ko 4000 V2/ys

Uyl ~ 7 V/ps

630 vde k) 8820 V2/us

For a voltage swing U,, < Uy the value of the permissible voltage rate of rise U,,/7 can
be multiplied with the factor Up/U,,. The data of the nomogram must be accounted for
periodic pulses. See also “General Technical Data”, para 5.2.6.

1 The indicated values are applicable at the time of delivery. During operationat life the insulation may decrease for
a short period to about 10% of the values at the time of delivery, especially when the max. permissible humidity
of 95% is applied for a long period, or when the capacitor is operated close to the maximum limit temperature.
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Ac power handling capacity at higher frequencies

The maximum permissible peak voltage U for sinusoidal and non-sinusoidal voltages
(pulse, sawtooth, trapezoidal voltages) can be obtained from the nomogram, where the
following limit values U, are not allowed to be exceeded.

Rated voltage U J 250V ‘ 400V { 630V
Limit voltage 0, ‘ 140V ‘ 224V ‘ 280V

The nomogram is based on 10°C (18 °F) inherent temperature rise of the capacitor; this
must be taken into account when considering the permissible max. temperature. With
trapezoidal voltage load the second harmonic frequency must be assumed.

Vs
400
250
200

250V 400V B30V ——=Ur

i@

150

-

Y4

=N
N
S
~
"~

o [T I ‘
1\\ | [ Lo P
001 G02 004 01 02 0406081 pF 2 4 6810 02 0406081 2 4 6 810kHz

———== CR —f

Example given:

f =800Hz (repetition frequency)
T =200us (rise time)
C= 1puF (capacitance)

According to the dashed line on the graph above this gives:

for the 260 Vdc type a max. peak voltage U of about 105 V
for the 400 Vdc type a max. peak voltage U of about 135 V
for the 630 Vdc type a max. peak voltage U of about 160 V
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MKT Capacitors

B 32231

Metallized polyester capacitors — Standard version
(previous designation: MKH capacitors)

Self-healing flat capacitor winding with polyethyleneterephthalate dielectric. Capacitor
winding coated with insulating material, epoxy resin sealed face ends.

Central axial leads.

la—4015 { max t

o == o
|

i

[

-

==

-

bmax

3
1
h max L.7

/

Tinned copper lead

Minimum lead bend: 1 mm from face ends.

Climatic category
in accordance with DIN 40040

Minimum limit temperature
Maximum limit temperature
Humidity category

GMG

G - 40°C/- 40°F
M +100°C/+212°F

/ | e b | dia. d
14 20 =6 0.6
19 25 >6 0.8
26.56 | 326

32 37.5

44 50

Dimensions in mm

G average relative humidity =65%;
85% for 60 days per year; continuously
75% for the remaining days, occasionally

Test category

in accordance with DIN 40045 |

or IEC publication 68-1

Damp heat test

in accordance with DIN 40 046,
sheet 5

or IEC publication 68-2-3

40/100/04

Conditions
Test temperature

Relative humidity
Test duration

Capacitance change A_CC

Dissipation factor
change A tan 3
Insulation resistance

+40°C/104 °F
(93+3) %
4 days

=+5% (=0.1 uF)
=+3%(>0.1 uF)
=5X10-3(at 1kHz)
=7 X10-3(at 10 kHz)
=20% of the

minimum value at delivery
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Rated voltage 100 Vdc 250 Vdc T 400 Vdc 630 Vdc
Rated capacitance Dimensions b X h X/
uF Tolerance Ordering code
_ _ _ 4,5xX8X%X14
0,01 B32231-C8103-.
4,5X8X%14
0,015 - - - B32231-C8153,
0,022 - - 4,5Xx75X14 5x8,5Xx14
’ B32231-C6223-. | B32231-C8223-.
0,033 45%X75X%X14 45X8x%X19
. - - B 32231-C6333-. | B32231-C8333-.
0.047 _ 4,5X85Xx 14 45x8x%19 5§x10,5X19
' B32231-A3473-. | B32231-C6473-. | B32231-C8473-.
0.068 _ 55X9X14 4,5xX8X%X19 6X12X19
' B32231-A3683-. | B32231-C6683-. | B32231-C8683-.
0.1 _ 45%X85x%X14 55Xx85X19 5% 125X 26,5
’ B32231-A3104-. | B32231-C6104-. | B32231-C8104-.
0.15 45x8X%X14 4,5X8%X19 6,6 X10X19 6,56 X 14X 26,5
‘ B32231-A1154-. | B32231-A3154-. | B32231-C6154-. | B32231-C8154-.
0.22 +20% &M 5X9X14 4,5X10%19 5X12x26,5 7,5%X16,5 X 26,5
' (£10% & K)"” | B32231-A1224-. | B32231-A3224-. | B32231-(C6224-. | B32231-C8224-.
0.33 4,5xX85X%X14 6x10,56X 6X13,56X26,5 9X%X 16,5 X32
' B32231-A1334-. | B32231-S83334~. ( B32231-C6334-. | B32231-J8334-.
0.47 5X9x19 45X%x 115 X265 7%X16 X 26,5 11X18,6 Xx32
’ B32231-A1474-. | B32231-A3474-. | B32231-C6474-. B32231-J8474-.
0.68 6X10X19 6X X265 8X 15,6 X 32 _
4 B32231-A1684-. | B32231-A3684-. | B32231-J6684-.
1 7,5X11X19 6,6X16x26,5 10,6 X 17,6 X 32 _
B32231-A1105-. | B32231-A3105-. | B32231-J6105-. B
15 6X13X26,5 8X 16 X 32 8,6 xX24x44 _
. B32231-A1155-. | B32231-J3155-. | B32231-C6155-.
22 7 X 15,56 X26,5 9,56 X 18 X 32 10x255x44° _
4 B32231-A1225-. | B32231-J3225-. | B32231-C6225-.
33 9,5 X 16,5 X 26,5 10,5 X 22 x 32 14X29X%X44 _
il B32231-A1335-. | B32231-J3335-. | B32231-C6335-.
47 9X18Xx32 10x25x44 17,6 X32,5x44 _
. B32231-A1475-, | B32232-~A3475-. | B32231-C6475-.
6.8 12,5 X 20 X 32 12,56X27,6X44 _ _
. B32231A1685—. | B32231-A3685-.
10 13,5 X 25 X 32 16,5X31x44 _ _

B32231-A1106-.

B32231-A3106-.

*When ordering, the code letter for the requested tolerance must be substituted for =
1 Closer capacitance tolerances available on request.
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Resistance to vibration
Test F.: Vibration

partial test B 1 in accordance
with DIN 40 046, sheet 8,
and IEC publication 68-2-6

Duration of endurance conditioning 6 hours

Frequency range 10 to 55 Hz

Displacement amplitude 0.75 mm
(conforming to max. 10 g)

Solder conditions

Temperature of the solder bath max. 260 °C {500 °F)
Soldering duration max. 10's
Distance to the soldering joint min. 6 mm

Capacitance drift /, +3%

Dissipationfactortan5in 10-3

measured at 20 °C (68 °F) Maximum value / Average value

(typical values) for C=0.047 pF C>0.047to1puF C>1puF
at 1kHz 10/5 10/6 10/7
at 10 kHz 20/156 25/17 -

Self inductance

approx. 10 nH (per cm lead and capacitor length)

Impedance Z
as a function of frequency 7
(typical values)

Q1
~ » v
V4 \\ ,J/ / [
0
10 <
N7
NV
108 =
2
7 — /9/;}/3% % =
o B
102 s = ‘I L
s = —
[ 1
103 | 1 ‘ ]
10° 108 107 108 Hz
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Category voltage U, Vdc
at dc operation 800 l
as a function of ambient |
temperature Ue B30V 4
600 \
!
I
400 400V J‘
250 V ‘ \
200 Jl
100V | |
i |
0
0 20 40 60 80 100 °C
— )
2,000 hoursat85°C/185°% | 1.25 X U,
for milliseconds 1.50 X U
(e. g. switchings)
Category voltage U2 Vac
at ac operation 250 ]
as a function of ambient ]
U,
temperature © 200 630V |
400V {
150 f
| \
100 200V |
100V J
|
|
0 L |
0 20 40 60 80 100°C
—
for milliseconds 1.50 X U,
{e. g. switchings)

For use in pulse discharge circuits (VDE 0560, part 1 and 2, § 51) MKT capacitors are not
suitable. In place of that Siemens MPS and MKV capacitors (B 25..+) are recommended.

P The sum of the dc voltage and the peak value of an ac voltage superimposed on the dc voltage shall not exceed
the rated voltage.

2) Capacitors of the 630 Vdc series can be used as 250 Vac mains parallel capacitors if it is ensured that voltage
peaks occasionally occurring during operation do not exceed peaks of 1000 V.
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Reversible 8
capacitance change ac
P 9 4C 6
as a function of temperature ¢
at 1 kHz {typical values) 4
2
0
-2
-4
-6
B0 w @ 0 2 4 © &% W
—_—
S
Insulation 10°
(time constant 1)
as a function of temperature T
10° —
.
10 ~
10
1°
0 20 40 60 80 100°C
—
Minimum value!’ for Us = 100 Vdc for Uz > 100 Vdc
C=0.33 pF 3000 MQ 7500 MQ
C>0.33 uF 1000s 2500s

Average value

C=0.33 uF >30000 MQ >75 000 MQ
C>0.33 uF >10000s >25000s

The indicated values are applicable at the time of delivery. During operational life the insulation may decrease
for a short period to about 10% of the values at the time of delivery, especially when the maximum permissible
humidity of 85% is applied for a long period, or when the capacitor is operated close to the maximum limit
temperature.
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Pulse handling capability (voltage rate of rise U,,/r and pulse characteristic o).
Maximum permissible voltage change per time unit with non-sinusoidal voltage load
(pulse, sawtooth).

Rated voltage Capacitor length
Ur 14 mm 19 mm 26.5 mm 32mm 44 mm
100Vd U,/t 6 V/us 3V/us 2 V/ps 1.5 V/us _
¢| k | 1200 V2/us | 600V2/us | 400V2/us 300 V2/ps
250Vd Up/t| 10V/ps 5V/us 3V/us 2.5V/ps 2V/us
¢ ko | 5000 V2/us | 2500 V2/us | 1500 V2/ps | 1250 V2/us | 1000 V?/us
400Vd Ug/t| 14 V/ps 7 V/us 4 V/us 3V/us 2.5V/us
¢l k |11200Vvz us| 5600 V2/ps | 3200 V2/pus | 2400 V2/ps | 2000 V2/us
630 Vdc U/t 20V/us 10 V/ups 7 V/us 5V/us B
ko 25000 V2/us |12 600 V2/ps| 8 800 V2/us | 6 300 V2/us

For a voltage swing U,, < U the value of the permissible voltage rate of rise U,,/z can
be multiplied with the factor Us/U,,. The data of the nomogram must be accounted for
periodic pulses. See also “General Technical Data”, para 5.2.6.

Ac power handling capacity at higher frequencies

The maximum permissible peak voltage U for sinusoidal and non-sinusoidal voltage load
(pulse, sawtooth, trapezoidal voltages) can be obtained from the nomogram, where the
following limit values U, are not allowed to be exceeded.

250V 400V

224V

630V
280V

Rated voltage U l 100V

84V

Limit voltage U, | 140V
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The nomogram is based on 10°C (50 °F) inherent temperature rise of the capacitor; this

must be taken into account when considering the permissible max. temperature.
With trapezoidal voltage load, the second harmonic frequency must be assumed.

-
~N WO

S LS

b,

001

002

o1 02

Example given:

|
04 06081 yF 2 4 681 4 6 810kHz

———»Cq

02 0406081

(repetition frequency)

f =800 Hz
7 =200us (risetime)
C= 1uF (capacitance)

According to the dashed line on the graph above this gives:

for the 100 Vdc type a max
for the 250 Vdc type a max
for the 400 Vdc type a max
for the 630 Vdc type a max

88

. peak voltage U of about 75V
. peak voltage U of about 105 V
. peak voltage U of about 135 V
. peak voltage U of about 160 V



MKT Capacitors B 32234

Metallized polyester capacitors — Standard version
(previous designation: MKH capacitors)

Self-healing flat capacitor winding with polyethyleneterephthalate dielectric. Encapsul-
ated in rectangular plastic case, epoxy resin sealed. The case is provided with spacers to

improve solderability in the solder bath.
Parallel leads, plug-in. Suitable for use in printed circuits.

b max
{ max -
B
E
<
»‘¥ i
%
(I
l*e:Ol.——l JE ) . i .
' 208 Dimensions in mm
Rated voltage 100 Vde 250 Vdc 400 Vdc 630 Vdc
Rated capacitance Dimensions b X A X/
wF Tolerance Ordering code
0.01 _ ~ 4%95%13 5%10,5x13
. B32234-B6103-, | B32234-A8103-.
0,015 4X9,6X%X13 6X11,56x13
. - - B32234-B6153-, | B32234-A8153-,
~ 4%X95x%x13 6xX11,56%x13
0.022 E10%2K)" - - B32234-B6223-, | B32234.A8223-.
R 4%95%x13 5x10,5% 13 55x11x18
0.033 +20% &M - B32234-B3333-. | B32234-B6333-, B32234-A8333-,
0.047 4x95%13 55x11%x18 7Xx13%x18
: - B32234-B3473-. | B32234-B6473-, | B32234-A8473-.
0068 4xX96x%x13 5%X10,56X%X13 556X11x18 9X145x18
: B32234-B1683-. | B32234-A3683-. | B32234-B6683-. | B32234-A8683-.

When ordering the code letter for the requested tolerance must be substituted for..
o available upon request also with 26 =4; ordering code: Besxs-ssea-s2.
" Closer capacitance tolerances available upon request.
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Rated voltage 100 Vdc 250 Vdc 400 Vdc 630 Vdc
Rated capacitance Dimensions b X A X/
uF Tolerance Ordering code
0.1 4XxX95X13 55X11X18 7xX13x%x18 7%X16,5%x27
! B32234-B1104-. | B32234-A3104-. | B32234-B6104-. | B32234-B8104-,
0.15 5X10,6X13 56X11X18 7X13x18 8,6 X18,56 x27
! B32234-A1154-, | B32234-A3154-, | B32234-B6154-. | B32234-B8154-.
0.22 6X11,6X13 7XxX13%X18 6,6 X 15X 27 8,6 X 18,56 X 27
! B32234-A1224-. | B32234-A3224-, | B32234-B6224-. | B32234-B8224-.
0.33 556X11X18 9X14,5X18 7%X16,6X27 11 X20X32
‘ B32234-A1334-. | B32234-A3334-, | B32234-B6334-. | B32234-A8334-,
0.47 556X11Xx18 6,6 X 15 X 27 8,6 X 18,5 x27 13X22,5X32
! B32234-A1474-, | B32234-A3474-. | B32234-B6474-. | B32234-A8474-.
7X13%X18 7x%X16,6%x27 11X20X%X 32
+ 2 ) g -
0.68 (E ?36% :)K‘ B32234-A1684-. | B32234-A3684-. | B32234-B6684-.
+20%2M

2,2

3.3

4,7

6.8

9X1456x18
B32234-A1105-.

8,6 X 18,6 X 27
B32234-A3105-.

13X22,5%X32
B32234-B6105-.

7Xx16,6x27
B32234-A1155-.

11X20X32
B32234-A3155-.

8,6 X185 X 27
B32234-A1225-.

13X22,6X32
B32234-A3225-.

10,5 X 19 X 27
B32234-51335-.

11 X20X 32
B32234-A1475-.

13x22,5x%x32
B32234-A1685-.

When ordering, the code letter for the requested tolerance must be substituted for ».
! Closer capacitance tolerances available upon request.
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Climatic category

in accordance with DIN 40 040
Minimum limit temperature
Maximum limit temperature
Humidity category

GMF

G - 40°C/- 40°F
M +100°C/+212°F

F" average relative humidity =75%;
95% for 30 days per year; continuously
85% for the remaining days; occasionally

Test category
in accordance with DIN 40 045
~or |[EC publication 68-1

Damp heat test

in accordance with DIN 40 0486,
sheet 5 or |IEC publication
68-2-3

40/100/21

Conditions

Test temperature
Relative humidity
Test duration

Test criteria

A ac
Capacitance change T
Dissipation factor
change 4 tan §

Insulation resistance

+40°C/104 °F
(93+3) %
21 days

=+3% (>0.1 pF)
=+5% (0.1 pF)

=5X10-3(at 1kHz)
=7X10-3 (at 10 kHz)
=50% of the minimum
value at delivery

Resistance to vibration
Test Fc: Vibration, partial
test B 1 in accordance

with DIN 40 046, sheet 8
and IEC publication 68-2-6

Duration of endurance conditioning 6 hours

Frequency range
Displacement amplitude

10to 55 Hz
0.75 mm

(conforming to max. 10 g)

Solder conditions

Temperature of the solder bath max. 260 °C (500 °F)

Soldering duration

max. 10 s

Capacitance
drift /,

+3%

Dissipationfactortan6in 10-38
measured at 20°C (68 °F)
at 1 kHz
at 10 kHz

Maximum value / Average value

for C=0.047 pF C>0.047t0 1 uF  C>1pF
10/5 10/6 10/7
20/15 25/17 -

Self inductance

approx. 20 nH (for 3 mm lead length at both ends)

Y The capacitors also meet the test conditions of humidity category E as to DIN 40040.
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Impedance Z 2
as a function of frequency f 10
(typical values) 2
Z 0 P>
™. T
N 7
10 = =
N 7
1° \)‘ //
/
104 N QX’OO
2 e RR
102 \7 S %P
Yo T
S
168 [T [
107 100 10° 10? 10° MHz
—-f
Category voltage U, Vde
at dc operation 800 |
as a function of ambient |
temperature Ue 830V |
600 N
|
|
400V
400 ® {
250V !
200 I~
100V |
100 I
0 20 40 60 80 100°C
—_—
2,000 hours at 85°C/185 °F 1.25 X U
for milliseconds 1.50 X U,

(e. g. switchings)
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Category voltage U2 Vac
at ac operation 250 r— T
as a function of ambient \
temperature Ucp0 630V |
400V ‘[\
150 hN
]
| \\
100 250V |
100V |
50 7’\
\
0 |
0 20 40 60 80 100°C
—_-
for milliseconds 1.50 X U,
(e. g. switchings)

For use in pulse discharge circuits (VDE 0560, part 1 and 2, § 51) MKT capacitors are not
suitable. In place of that Siemens MPS and MKV capacitors (B 25...) are recommended.

R %
Reversible 8

it h aC
capacitance change < A—CC 5

as a function of temperature at
1 kHz (typical values)

~

\

o

B0 w0 2 0 ®» 0 0 8 1w

!V The sum of dc voltage and peak value of an ac voitage superimposed on a dc voltage shall not exceed the rated
voltage.

2 Capacitors of the 630 Vdc series can be used as 250 Vac mains parallel capacitors if it is ensured that voltage
peaks occasionally occurring during operation do not exceed peaks of 1000 V.

93



B 32234

Insulation
(time constant 1)
as a function of temperature

Minimum value!)
C=0.33 uF
C>0.33 uF

Average value
C=0.33 pF
C>0.33puF

10
10* ~
10°
.
\\

2
10
10'
10° L

20 40 80 80 100°C

——

for Up = 100 Vdc for Ur > 100 Vdc

3000 MQ 7 500 MQ
1000s 2500s
>30000 MQ >75 000 MQ

>10000s >25000s

Pulse handling capability (voltage rate of rise U,,/7 and pulse characteristic ko).
Maximum permissible voltage change per time unit with non-sinusoidal voltages (pulse,

sawtooth).

Rated voltage

Capacitor length

Uy 13 mm 18 mm 27 mm 32 mm
100 vd Uyl 6 V/ps 3 V/us 2V/us 1.5V/us
A ko 1200 V2/ps 600 V2/ps 400 V2/ps 300 V2/ps
250 vad Uoe/? 10 V/ps 5 V/ps 3V/ps 2.5 V/us
ko 5000 V2/ps 2500 V2/ps 1500 V2/ps 1250 V2/ps
200 vad Yr/* 14 V/us 7 V/ps 4 V/ps 3V/ps
C| ko | 11200V2/us | 5600 V2/ps 3200 V2/ps 2400 V2/ps
630 Vd Uyl 20 V/ps 10 V/us 7 V/ps 5 V/us
O ko | 25200V2/us | 12600V2/ps | 8820 V2/us 6 300 V2/ps

For a voltage swing U,, < Uy the value of the permissible voltage rate of rise U,,/r can
be multiplied with the factor Up/U,,. The data of the nomograrn must be accounted for
periodic pulses. See also “General Technical Data”, para 5.2.6.

The time constant values shown in the graph are applicable at the time of delivery. During operational life the

insulation may decrease for a short period to about 10% of the values at the time of delivery, especially when
the max. permissible humidity of 95% is applied for a long period, or when the capacitor is operated close to the

maximum limit temperature.
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Ac power handling capacity at higher frequencies

The maximum permissible peak voltage Ufor sinusoidal and non-sinusoidal voltage (pulse
sawtooth, trapezoidal voltages) can be obtained from the nomogram, where the following
limit values U, are not allowed to be exceeded.

Rated voltage Uy ‘ 100V 250V 400V 630V
84V 140V 224V 280V

Limit voltage U,

The nomogram is based on 10°C (18 °F) inherent temperature rise of the capacitor; this
must be taken into account when considering the permissible max. temperature.
With trapezoidal voltage load the second harmonic frequency must be assumed.

VOV 250V 400V 630V ——=Us _
250 \\ J
~ 200 \ SN u t
U N~ T
i T l—
BORNL TNUTY \\
N
\\ b ‘\\\\ \\ L
N \\ \ SN NN y t
108 A\ Ry NN \\ T f~—
N LIRS~ ™N M
RS N
N \\\\ ™N b N \\\
60 NN N | TSNS T
NS \.\ N SN RN MR
50 NN N ™ \ NN ™
\ N \\\ \\:\\ + N — <_§ \§_ \
40 RNIRN NN N TN RN 7-400
\‘\\\\ \‘\:\\\::\ ‘ \\\ | §\$‘\ b
N NN §
%0 \\\\\\\~§\\:\::‘~7J§\ ™ SOus\%\ J
™ N TN N \\ 200ps
N N I
2 N N \‘\\\:\\qQ\:\::\‘ * \ 10%|.|s
N h N T SN
~NL \\ N \\\\\:\ |
NN Y \ NN ' 25ps
NN \\\ | \\ \~\~ |
FINN \‘\ \#\\\\\\ : sine
8 \\ N | N \\\. ‘
7 \\\ NN N |
[N ‘J\ NN \
N NI | |
001 002 004 01 02 0406081 ¢F 2 4 6810 02 0406081 2 4 6 810kHz
PE—— CR —_—

Example given:

f =800Hz (repetition frequency)

7 =200us (rise time)

C= 1pF (capacitance)

According to the dashed line on the graph above this gives:
for the 100 Vdc type a max. peak voltage U of about 75V
for the 250 Vdc type a max. peak voltage U of about 105 V
for the 400 Vdc type a max. peak voltage U of about 135 V
for the 630 Vdc type a max. peak voltage U of about 160 V
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MKT Capacitors

B 32235

Metallized polyester capacitors — High reliability version
(previous designation: MKH capacitors)

Self-healing flat capacitor winding with polyethyleneterephthalate dielectric. Encapsulated in
rectangular plastic case, epoxy resin sealed. The case is provided with spacers to improve
solderability in the solder bath.
Parallel leads, plug-in. Suitable for use in printed circuits.

{max —=] -

Dimensions im mm

14—9:0‘1.4—1
Rated voltage 100 Vde 260 Vdc 400 Vdc
Rated capacitance Dimensions b X A X/
s Tolerance Ordering code
5%10,5%X13
0,01 - - B32235-A6103-.
5x10,5% 13
0,015 - - B32235-A6153-»
i ) 5X10,5X 13
0,022 >+ | {¥10%&K - - B32235-A6223-.
_ =
| R 4x9,5X13 6x11,6X13
0.033 +20% =M - B32235-B3333-. | B32235-A6333-.
0.047 4x9,5X13 55X 11X 18
. - B32235-B3473-. | B32235-A6473-»
0.068 4%9,5%x13 5X10,5%13 7Xx13x18
. B32235-A1683-« | B32235-B3683-. | B32235-A6683-»

When ordering, the code letter for the requested tolerance must be substituted for «.
0 Also available upon request 26 +4, ordering code B ssev-svus-22.
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Rated voltage 100 Vdc 250 Vdc 400 Vdc
Rated capacitance Dimensions b X h X/
wF Tolerance Ordering code
|
oA 4x9,5%13 55%11x18 7X13x18
. B32235-A1104—. | B32235-B3104-. | B32235-A6104-.
015 5X10,5% 13 5,5X11x18 9x14,5x 18
0 B32235-A1154—-. | B32235-A3154—. | B32235-A6154—.
0.22 6xX115%X13 7X13X18 7 X 16,56 X 27
" B32235-A1224-. | B32235-B3224-. | B32235.86224-.
033 55%11X%18 9%14,5x18 s '8,56X 18,5x27
. B32235-A1334—. | B32235-B3334=. | B32235-AB334-.
55%11X18 6,5 X 16%27 10,5 X 19 X 27
+5%4 g : < ,
0.47 5% Ju B32235-A1474-. | B32235-B3474—. | B32235-A6474-.
. 7X13X 18 7%16,5x27
0.68 +10%2K | 832235 A1684~ | B32235-B3684-. -
9x14,5% 18 8,5x18,5%27
+ 2 "2 : y -
1.0 +20%4M B32235-A1105-: | B32235-K3105-.
15 S TX 166X 27 11X20% 32 B
’ B32235-A1155-. | B32235-B3155-.
22 85X 18,6 X 27 11X20% 32
' B32235-A1225-. | B32235-B3225-. -
33 10,6 X 19 X 27 _ _
' B32235-A13356-,2)
47 11X 20 X 32 ~ ~
g B32236-A1475-.2)
68 13X 22,5 % 32 ~ _
’ B32235-A1685—.2)

When ordering, the code letter for the requested tolerance must be substituted for ».
11 Closer capacitance tolerances available upon request.

2! Not contained in DIN 44 122.
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Climatic category
in accordance with DIN 40 040

Minimum limit temperature
Maximum limit temperature
Humidity category

Failure quota

Load duration
Relative failure rate

FMF/LR

F - 55°C/— 67°F
M +100°C/+212°F
F2 average relative humidity =75%;
95% for 30 days per year; continuously
85% for the remaining days; occasionally
L 300 failures per 10° component hours

R 105 hours
300x10-9X105 = 3%

Failure criteria
Total failure

Failure due to variation

Short or open circuit ,
A ]
Capacitance change ?C >E£10%

Dissipation factar.tan & +>2 X max. limit value
Insulation registance= = <150 MQ (=0.33 pF)
et s N < 50s (>0.33pF)

Test category
in accordance with DIN 40 045
and IEC publ. 68-1

Damp heat test

in accordance with DIN.44:122 °

and DIN 40 046, sheet:b
or IEC publ. 68-2:3"

55/100/210r 55/100/56%, respectively

“Conditions

" Testtemperature +40°C/+104 °F
_Relative humidity (93+3) %
Test duration 21 days (56 days)
Test criteria AC
Capacitance change < =+3% (£5%) for C>0.1 uF
‘ =+5% (+5%) for C=0.1 pF
Dissipation factor
change Atan é - =3X1073at 1kHz
=5X10-3at 10 kHz
Insulation resistance =50% (20%}) of the

minimum value at delivery

Resistance to vibration
Test F.: Vibration

partial test B 1 in accordance
with DIN 40 046, sheet 8
and IEC publ. 68-2-6

Duration of endurance

conditioning 6 hours

Frequency range 10 to 55 Hz

Displacement amplitude 0.75 mm (conforming
to max. 10 g)

1 Shelf and service life at temperatures > 100 to 125°C (212 to 257 °F) max. 1,000 hours.
2) The capacitors also meet the test conditions of humidity category E as to DIN 40 040.
3) For these increased requirements the values in parentheses apply.
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Solder conditions Temperature of the
solder bath max. 260°C/500 °F
Soldering duration max. 10's
Capacitance drift /, +3%

_ Dissipation factortanin 10-3

Maximum limit value / Average value

measured at 20°C/68 °F for C<0.1 uF C=0.1to=1pF «@>Tto=10pF
at 1kHz 8/5 8/5 . 210/6
at 10 kHz 15/12 15/12 =
at 100 kHz 30/18 - o -
Reversible %
. AC 8
capacitance change —~ v fe
¢ 4C ¢
as a function of temperature C
at 1 kHz (typical values) 4
‘ 0
2
-4
-6

-60 -40 -0 0 20 40 60 80 100°C

—_—
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Insulation
(time constant 7)
as a function of
temperature

Minimum values"’

0 40 60 80 100°C

—=3

for Uz = 100 Vdc for Uy >>100 Vdc

C=0.33uF 15000 M Q 30000MQ
C>0.33 uF 5000s 10000s
Average values "
measured at 20 °C (68 °F) K-
C=0.33 pF >75000.MQ"
C>0.33 uF >25000s
Impedance Z : V‘Qs y
as a function of frequency f 10%7
(typical values) Z 1102 L i
\\ »
. S - o'y
\ /// //
0
} 10 74
AN // jy/
o
10? \(/E‘%{gg‘g 282
103 I I H l
10" 10° 10' 10? 103 MHz

U The indicated values are applicable at the time of delivery. During operational life the insulation may decrease
for a short period to about 10% of the values at the time of delivery, especially when the max. permissible humidity
of 95% is applied for a long period, or when the capacitor is operated close to the maximum limit temperature.
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Category voltage U, Vdc
at dc operation 500 l
as a function of ambient I
temperature Ucz.o() 400V
I
|
300 i
250V |
!
200 R
|
|
100 100V
0 .
0 20 40 60 80 - . 100°C
e ¥
2,000 hours at 85°C/185 °F 1.25 X U,
for milliseconds 1.50 X U,
(e. g. switchings)
Vac
Category voltage U,"’ 200
at ac operation P ; {
as a function of ambient Us o o 400V |
temperature f80 : N
|
|
o 250V .
' |
100V !
50 S
|
|
0 [
0 20 40 60 80 100°C
——— -
for milliseconds 1.60X U,
(e. g. switchings)

For use in pulse discharge circuits (VDE 0560, part 1 and part 2, § 51) MKT capacitors are
notsuitable. Inplace of thatSiemens MPS and MKV capacitors (B 25+++) arerecommended.

V' When an ac voltage is superimposed to a dc voitage, the sum of the dc voltage and the amplitude of the ac voltage
shall not exceed the rated voltage. '

101



B 32235

Pulse handling capability (voltage rate of rise U,,/7 and pulse characteristic ko).
Maximum permissible voltage change per time unit with non-sinusoidal voltage load
(pulse, sawtooth).

Rated voltage Capacitor length
Ur 13 mm 18 mm 27 mm 32 mm
100 Vdc U/t 6 V/us 3V/us 2V/us 1.5¥/ps

ko 1200V2/us | 600V2Z/us | 400V?%/us 300.V2/ps

250 Vde op/ T 10 V/us 5V/ps 3V/ps 2.5 V/ps
k» | 5000Vz/us | 2500 Ve/iis | 1500VZ/ps | 1250 V/ps

U/t 14V/us o 7V/us 4V/ps 3V/ps

400 Vde ks | 11200V2/ps | 5600 V2/us | 3200V2/ps | 2400 V2/ps

For a voltage swing‘»Up,‘J < Ug-the value of the permissible voltage rate of rise U,,/z can
be multiplied with-the factor Uy/U,,. The data of the nomogram must be accounted for
periodic pulses. See also “General Technical Data”, para 5.2.6.

Ac power;handling capacity at higher frequencies

The maximum permissible peak voltage U for sinusoidal and non-sinusoidal voltage load
(pulse, sawtooth, trapqzoidal voltages) can be obtained from the nomogram, where the
following limit values U, are not allowed to be exceeded.

Rated voltage Uy ‘ 100V 250V 400V

Limit voltage 0 ‘ 84V 140V 224V
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The nomogram is based on 10°C (18°F) inherent temperature rise of the capacitor; this
must be taken into account when considering the permissible max. temperature.
With trapezoidal voltage load, the second harmonic frequency must be assumed.

\' U,
ARV 250V 400V 1 — =t
250, TN I
N I i
0 200 \\:\\‘r\ 5 i }
™~ i |
150 TN TSN | |
T - \\\ ~\\\\ 1
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NN h N
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g. \\\ \ \\\\\\ 2
% 20 \ NN \\\ \\\ :
= T~ \\\\ ‘7 ~J
NN h : 1 N
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} 25ys
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.

001 002 084 % 01. 82 0405031 pF 2. 4 681 02
: - Rated capacitance —— =,

Example given:

f =800Hz (repetition frequency)
7 =200us (rise time)

C= 1uF (capacitance)

According to the dashed line on the graph above this gives:

for the 100 Vdc type a max. peak voltage U of about 75V
for the 250 Vdc type a max. peak voltage Uof about 105V
for the 400 Vdc type a max. peak voltage U of about 135 V

04 06081 2 4 6 810kHz

Frequency ——-ef
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MKT Capacitors B 32237

Metallized polyester capacitors — High reliability version
(previous designation: MKH capacitors)

Self healing tubular capacitor winding with polyethyleneterephthalate dielectric. Enclosedin
plastic tube, epoxy resin sealed face ends. Central axial leads.

MKT capacitors with quality assessment
Capacitors of the type series B 32 237 are permitted for Space applications (see B 85 050
in the section “Qualified Types”). They comply with the GfW specifications CF 100, CF 105

and have the electronic test symbol.
GfW = Gesellschaft fir Weltraumforschung (German Space Agency).

d max
fe— 40 5 {max —wt=— 4015 —a]
@
S = - E——
t/ !
" '
Tinned e e*ﬁ Dimensions in mm
copper lead
Ordering code example B32237-A4252-S
Type —J \‘ Code according to table
Rated voitage 1kvde |1.6kvdec |2.5kvdc | 4kvdec |6.3kVdc | 8kvdc | 10kvde |12.5 kvdc
Rated . .
capa- Tolerance Dlmeréswéns axi
citance ode
. _ _ i _ _ _ - 9,6X56
680 pF -A3681-S
1000 pF _ _ _ 7.5X33 | 8,5x33 | 8,5x45 | 8,5x56 | 10,5x56
-A4102-S|-B6102-S |-A8102-S|-A9102-S|-A3102-S
+50,, . _ _ 8,5X33 | 8,5%33 | 11,6X33 | 11,5%45 | 11,5X56 | 12,6X56
2500 pF | _5p%as" _J2252.5 | -J4252-S | -B6252-S | -B8252-5 | -A9252-5 | -A3252-5
5000 pE _ 7.5%24 | 9,5x33 | 10,56%33 | 10,5%45 | 12,6x45 | 13,56X56 N
-A1502-S|-J2502-S | -J4502-S | -B6502-S [-A8502-5 | -A9502-S
001 uF _ 10,5x24 | 10,6%33 | 12,633 | 13,6X45 | 16,5X45 _ _
’ -A1103-S|-B2103-S|-B4103-S|-B6103-S|-J8103-S
11,6x24 _ 16,6x33 _ _ _ _ _
0.025 uF -A0253-S -J2253°8

U Capacitance tolerance + 20% < M upon request.
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B 32237

Climatic category

in accordance with DIN 40 040
Minimum limit temperature
Maximum limit temperature
Humidity category

Failure quota
Load duration
Relative failure rate

GMG/MS

G - 40°C/- 40°F
M +100°C/+212°F
G average relative humidity = 65%;
85% for 60 days per year; continuously
75% for the remaining days; occasionally
M 1000 failures per 10° component hours
S 3X10¢h
1000X10-9X3X 104 = 3%

' Failure criteria
Total failure

Failure due to variation

Short or open circuit
Capacitance change Ach >+10%

Dissipation factortan§  >2 X max. limit value

Insulation resistance <150 MQ
Test category 40/100/21
in accordance with DIN 40045
or IEC publication 68-1 Conditions
Test temperature +40°C/+104 °F
Damp heat test Relative humidity (93 %) %
in accordance with DIN 40046, | Test duration 21 days
sheet 5 L
or IEC publication 68-2-3 Test criteria AC
Capacitance change —/— =+5%

Dissipation factor ¢

change 4 tan 8 =3X10-8(at 1kHz)
=5X10-3(at 10 kHz)
= 20% of the minimum

value at delivery

Insulation resistance

Resistance to vibration
Test F.: Vibration

partial test B 1 in accordance
with DIN 40 046, sheet 8
and IEC publication 68-2-6

Duration of endurance

conditioning 6 hours
Frequency range 10to 55 Hz
Displacement amplitude 0.75 mm

{conforming to max. 10 g)
For this test the capacitors must be fixed by clamps

Solder conditions

Temperature of the solder bath max. 260°C (500 °F)
Soldering duration max. 10s
Distance to the soldering joint min. 6 mm
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B 32237

Capacitance drift /, +3%
Dissipation factor tan 6
measured at 20°C (68 °F) Maximum value Average value
for 1kHz 8X10-3 5X10-3
for 10 kHz 156X10-8 13X10-8
Self inductance approx. 30 to 50 nH
{for 3 mm lead length at both ends)
Q
Impedance Z 100 : N -
as a function = - — 8 S S —— o
of frequency f Z s 1:
(typical values) 10 ~ H
N A1
o A7 |||
e Y — 7
AN q_
10° \\\ / \\ 1
\/ Y
10" B S e
[ — o I J mﬁﬁ_,iv*,
S - i
102 1 L1 [
107 10° 10’ 10? 10° MHz
.*_>f
Category voltage U, 1.06X Uz upto 40°C/104°F
at dc operation 1.04 XUz upto 50°C/122°F
1.00X Uz upto 60°C/140°F
0.93XUg upto 70°C/158°F (Ug =
0.64 XUz >70to 85°C/158 to 185°F rated
0.55 X g > 8510 100°C/185 to 212°F voltage)
Category voltage U/’ Rated Ue
at ac operation voltage perm. Vac, ¢
S <16 200 Vac to 70°C/158 °F 150 Vac >70
kvdc to 100°C/158 to 212°F
>25 450 Vac to 70°C/158°F 200 Vac >70
kvdc to 100°C/158 to 212°F

1 When an ac voltage is superimposed to a dc voltage, the sum of the dc voltage and the amplitude of the ac
voltage shall not exceed the rated voltage.
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B 32237

For use in pulse discharge circuits (VDE 0560, part 1 and part 2, § 51) MKT capacitors are
notsuitable. In place of that Siemens MPS and MKV capacitors (B 25+..) are recommended.

Reversible

. AC
capacitance change <

as a function of temperature
at 1 kHz (typical values)

oy

-60 -40 -2 0 20 40 80 80  100°C

—-

Insulation resistance
as a function of temperature

Minimum value!
Average value

measured at 20°C (68 °F)
100 Vdc, 1 min.

4

20 40 60 80 100 °C

30000 MQ
>75000 MQ

1 The indicated values are applicable at the time of delivery. During operational life the insulation may decrease
forashort period to about 10% of the values at the time of delivery, especially when the max. permissible humidity
of 85% is applied for a long period, or when the capacitor is operated close to the maximum limit temperature.
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B 32237

Pulse handling capability (voltage rate of rise U,,/v and pulse characteristic ko).
Maximum permissible voltage change per time unit at non-sinusoidal voltage load (pulse,
sawtooth).

Rated voltage Uy Ul ko
1 kVdc 15 V/us 3% 104 V2/ps
1.6 kVdc 25 V/us 9 X104 V?/us
2.5 kVdc 25 V/us 12.5 X104 V2/us
4 kVdc 40 V/us 3.2 X 105 V2/us
6.3 kVdc 50 V/us 6.3 X105 V%/us
8 kVdc 50 V/us 8 X 105 V2ius
10 kVdc 375 V/us 7.5 X105 V2/us
12.5 kVdce 1000 V/us 25 X108 V2/us

For a voltage swing U,, < Uy the value of the permissible voltage rate of rise U,,/z can be
multiplied by the factor Ug/U,,. See also “General Technical Data”, para. 5.2.6.

Ac power handling capacity at higher frequencies

Values upon request; a voltage/time diagram is requested.
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MKT Layer Capacitors B 32509

Metallized polyester layer capacitors (previous designation: MKH layer capacitors}

For use in consumer and entertainment electronics, for semiprofessional and professional
applications.

Self-healing capacitor comprising polyethyleneterephthalate dielectric.
Mechanical protection: Fullyinsulated to ensure reliable contacts. Theinsulationresistance
to live parts corresponds to 1.5 times the rated dc voltage of the capacitor.

Connections: Parallel leads, tinned, plug-in in the lead spacing of 5 mm.
Particularly suitable for space-saving assembly at high packing density on all kinds of
PC boards.

: - - lha = Y
Rated voltage Uy = 63 Vdc Dimensions ‘
bXhX/ i
Rated capacitance Cy Tolerance Ordering code .
4700 pF 3%6,7X7,2 <
B32509-A0472-M '
6800 pF 3x86,7X7,2 -
B32509-A0682-M . f
0,01 |.LF 3X6,7X7,2 —~ 2 0h ?d‘
B32509-A0103-M
0.015 wF B32§C>)<97L3/’\>(<')71'§3—M Dimensions in mm
0,022 pyF 3,0X7,3%7,2
B32509-A0223-M
0,033 pF +20%2aMD 3,5X7,2X7,2
B32509-A0333-M
0,047 uF 3,6%7,9x7,2
B32509-A0473-M
0,068 pF 3,6X7,2%x7,2
: B32509-A0683-M
0,1 pF 3,5X8,7%X7,2
B32509-A0104-M
0,15 uF 4x9,6X7,2
B32509-A0154-M
0,22 uF 5,0X9,4X7,2
B32509-A0224-M
0,33 pF 5X13,6X7,2
B32509-A0334-M
0,47 uF 6,5X13X7,2
B32509-A0474-M

1 Closer tolerance =10 = K upon request.
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B 32509

Climatic category
in accordance with DIN 40 040

Minimum limit temperature
Maximum limit temperature
Humidity category

Failure quota
Load duration
Relative failure rate

FME/LR

F - 55°C/— 67°F
M +100°C/+212°F
E average relative humidity =75%;
95% for 30 days per year; continuously
85% for the remaining days; occasionally
rare and light dew precipitation permitted
L 300 failures per 10® component hours
R.. 10°% hours
300X 109X 105 = 3%

Failure criteria

Total failure Short or open circuit
Failure due to variation Capacitance change 40—0 >+10%
Dissipation factortand  >2 X max. limit value
Insulation resistance <150 MQ (=0.33 pF)
< 50s (>0.33pF)
Test category 55/100/21
in accordance with DIN 40 045
and IEC publ. 68-1 Conditions
Test temperature +40°C/+104 °F
Damp heat test ) Relative humidity (93 %) %
in accordance with DIN 40046, Test duration 21 days

sheet 5, or IEC publ. 68-2-3

Test criteria AC
Capacitance change < =+5%
Dissipation factor

change A tan ¢ =5X10-2at 1kHz
=7X10-%at 10 kHz
Insulation resistance =50% of the

minimum value at delivery

Resistance to vibration
Test Fc: Vibration

partial test B 1 in accordance
with DIN 40 046, sheet 8
and IEC publ. 68-2-6

Duration of endurance

conditioning 6 hours

Frequency range 10to 55 Hz

Displacement amplitude 0.75 mm (conforming to
max. 98.1 m/s2 or 10 g)

Solder conditions

Temperature of the solder bath max. 260°C/500 °F
Soldering duration max. 10s

Resistance to
washing agents

All usual cleaning agents
for assembled PCBs
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B 32509

Sealing compound

All sealing compounds common in electrotechnical
systems can be used. The max. limit temperature of
the capacitor is not allowed to be exceeded during
hardening.

Capacitance drift /, +3%
Self inductance approx. 5 nH
Impedance Z
_ as a function of frequency f 102
(typical values) Q
z s
10!
N
™A
100 I Z
X1/
N \/
10-1 \ N A J
N 07'00%9.”
s (=
10-2 R
108 106 - 107 Hz 108

Dissipation factor tan 8
measured at 20°C/68 °F

at 1kHz
at 10kHz
at 100 kHz

Maximum limit value / Average value

Ca< 0.1 pF | CaZO0.1pF
8/5 X103 8/5 X 10-3
15/12 X 10-3 15/12 X 10-3

30/18 X103 -




B 32509

Category voltage U, vgo T
at dc operation C !
as a function of |
temperature ¥ N
U 60 t
c |
|
|
|
I
50
|
I
|
2000 hours 1.25 X U 40 I
20 40 60 80 °C 100
for milliseconds 1.50 X U 0 g
(e. g- switchings)
Category voltage U." VSO —
at ac operation 50 Hz ac }
as a function of [
temperature ¥ I
P! U, Y0 f
|
\
|
|
0—t+—1 +—
j
|
20 - L [ S
max. 2000 hours 1.25 X U 0 @ 4 P
%
Reversible ?
. AC
capacitance change < Aéi_
as a function of temperature at
1 kHz (typical values) 6
L
0
]
/
-6
-60  -40 -20 20 40 60 80  100°C
3

17 When an ac voltage is superimposed to a dc voitage, the sum of the dc voltage and the amplitude of the ac

voltage shall not exceed the rated voltage.
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B 32509

Insulation resistance
as a function of temperature ¥ 0

Ris

0% e

Typical values
" measured at 20°C (68 °F) and a 10
* relative humidity = 65%

0
1 0 20 40 60 80 100°C
¢
Minimum value?’ for CRr=0.33 pF for C;>0.33 pF
3000 MQ 1000s
Average value for CR=0.33 pF for CR>0.33 pF
>30000 MQ >10000s

Pulse handling capability (voltage rate of rise U,,/r and pulse characteristic ko).

Maximum permissible voltage change per time unit at non-sinusoidal voltage load (pulse,
sawtooth).

Rated voltage Uy Upplt 40 V/us
63 Vdc ko 5000 V2/ps

For a voltage swing U,, < Ui the value of the permissible voltage rate of rise U,,/7 can be
multiplied by the factor Up/U,,. For periodic pulse load the data of the nomogram is to be
taken into account.

1) The indicated values are applicable at the time of delivery. During operational life the insulation may decrease
for a short period to about 10% of the values at the time of delivery, especially when the max. permissible humidity
of 95% is applied for a long period, or when the capacitor is operated close to the maximum limit temperature.
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B 32509

Ac power handling capacity at higher frequencies

The maximum permissible peak voltage U for sinusoidal and non-sinusoidal voltage load
(pulse, sawtooth, trapezoidal voltages) can be obtained from the nomogram, where the
following limit values U, are not allowed to be exceeded.

Rated voltage Uy l 63V
Limitvoltage ;| 55V

The nomogram is based on 10°C (18 °F) inherent temperature rise of the capacitor; this
must be taken into account when considering the permissible max. temperature.

With trapezoidal voltage load the second harmonic frequency must be assumed.

With sinusoidal voltage load the “sine” characteristic applies.

_t
o TN
sin N~ £=320us t}-—j_
0
NN NN
0.0047 \\k ]
G 10 A N v=160us
' 000681 4200 - \k\
F
] 0o T Vi - NN
& \\ ©=80us
£ 0015+ 100 K\ k\
5 80 7 O
g 0022- 60 R
S o003 0 \W\:\ ot
g 0047 - /T_H‘_w_“hﬁ \
o 1 - P \
o = \ N -2
- =20p
0.1 -7 | \
- | \\\ ‘ . ‘
ol ‘] l k: T=5us
047 4 , N )L
—1 { i

4 6 810 20 40 60 80 100kHz
Frequency — f

—
bS]

Example given:

f =10kHz (repetition frequency)
7 =10yps (rise time)
C =0.15pyF (capacitance)

According to the dashed line on the graph above this gives a peak voltage U of about 19 V.
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MKT Layer Capacitors

B 32510
...B32513

Metallized polyester layer capacitors'’
(previous designation: MKH layer capacitors)

For use in consumer and entertainment electronics, for semiprofessional and professional

applications.

Self-healing capacitor, comprising polyethyleneterephthalate dielectric.
Mechanical protection: Fully insulated to ensure reliable contacts. The insulation resistance
to live parts corresponds to 1.5 times the rated dc voltage of the capacitor, it amounts,

however, to at least 300 Vdc.

Connections: Parallel leads, tinned, plug-in in the lead spacing of 7.5 t0 22.5 mm.

Type Lead dia.
spacing“e” | d
B 32510 7.5 mm 0.6
B 32511 10 mm 0.6
B 32512 15 mm 0.6
B 32513 22.5 mm 0.8

Climatic category

in accordance with DIN 40 040
Minimum limit temperature
Maximum limit temperature
Humidity category

Failure quota
Load duration
Relative failure rate

Dimensions in mm

FME/LR

F - 55°C/— 67°F
M +100°C/+212°F

r { max bmax

|
L -e :o,af,f

—ml 65 lw—hmax

ot
?

E average relative humidity =75%;
rare and light dew precipitation permitted
L 300 failures per 10° component hours

R 105h

300 X 109X 105 = 3%

Failure criteria
Total failure

Failure due to variation

Short or open circuit

. AC
Capacitance change S
Dissipation factor tan 8
Insulation resistance

>1+10%

>2 X max. limit value
<150 MQ (=0.33 pF)

< 60s (>0.33pF)
Test category 55/100/212
in accordance with DIN 40045 | Conditions
or |[EC publication 68-1 Test temperature +40°C/104°F
Damp heat test Relative humidity (93+2) %
in accordance with DIN 400486, | Test duration 21 days
sheet 5, Test criteria
or [EC publication 68-2-3 Capacitance change 25 =+5%

c
Dissipation factor

change A tan 6

Insulation resistance

=3X103at 1kHz
=5 X 10-8at 10 kHz
= 50% of the minimum
value at delivery

1) Capacitors with quality assessment according to CECC soon available.
21 The test criteria are also kept at a humidity load of 56 days.
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B 32510

...B32513
Rated voltage Uy 100 Vdc 250 Vdc
Rated LS’ 75mm | LS 10 mm LS15mm LS22.5mm LS 7.5 mm LS 10 mm
Toler-
capa- | o0 Dimensions b x h x /
citance Ordering code
Cn B32510- B32511- B32512- B32513- B32510- B32511—
1000 pF
1500 pF
2200 pF
3300 pF
4700 pF
6800 pF
3x8,5x10
0.01 uF _D3103-K
3x8,5x10
0,015uF b3183-K
0,022uF
3x8,5x10
0,033uF D1333-K
3x8,5x10 4,5x8x12,5
0.047yF o -D1473-K -D3473-K
0.068uF | S 5x10x10
iy -D3683-K
— 5x12x10
01 uF _D3104-K
4,5x9x12,5
0.15 uF _D1154-K
5,56x10x10 6,0x12x12,5
0.22 yF 2 D1224-K -D3224-K
0.33 uF 6,5x10,5x10 5x8,6x17,5 8,6x11x12,56
adis -D1334-K -D1334-K -D3334-K
047 uF 7x14x10 | 6,5x10x12,5 9,5x13x12,5
atlls -D1474-K | -D1474-K -D3474-K
9,5x13x10 7.8x11x12,5
0.68 pF “D1684-K | —D1684K
10 uF 10x11,6x12,5 | 6,5x11x17,5
s -D1105-K | -D1105-K
15 uF 8x12,56x17.5 | 6,5x11,5x25
K -D1155-K -D1155-K
9x15x17,5 7,5x13x25
22 F ZD1225-K | -D1225-K
9x15x25
33 F -D1335-K
11x17,5x25
47wk -D1475 K
13x19,6x25
68 uF “D1685-K

' Lead spacing
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B 32510

...B32513
250 Vdc 400 Vdc Un
LS15mm [LS226mm | LS7.5mm | LS10mm | LS15mm [LS225mm
Dimensions bx h x/
Ordering code
B32512- B32513- B32510- B32511- B32512- B32513- Ca
1000 pF
1500 pF
2200 pF
3300 pF
4700 pF
6800 pF
4,5x8x12,5
-D6103-K 0.01 uF
2,5x8x12,5
ZD6153-K 0,015 uf
4,6x8x12,5
_D6223-K 0.022 yF
4,5x8x12,5
_D6333-K 0.033 uF
5x9x12,5 5,5x8x17,5
_D6473-K | -D6473-K 0.047 uf
5,5x8x17,5
~D6683-K 0.068 uf
5,6x9x17,5
_D6104-K 01 wF
6x11,5x17,5
~D6154-K 015 wF
8,5x10,5x17,56 | 6x11,5x25
_D6224-K | -p6224-k | 022 wF
9,5x12,6x17,6 | 7x13,5x25
“p6334-K | -D6334-k | 033 WF
6x10x25 11,5x146x17.5] 9x14x25 | (.0 o
_D3474-K "D6474-K | -D6474-K 47w
7x11x25 10x17x25
3684-K _peega_k | 068 uF
11x13x17,5 £ 12x19,5x26 | , o o
-D3105-K -D6105-K R
156 uF
2,2 uF
3,3 uF
47 uF
6,8 pF
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B 32510

...B32513
Resistance to vibration Duration of endurance
Test F¢: Vibration conditioning 6 hours
partial test B 1 in accordance Frequency range 10to 55 Hz

with DIN 40 046, sheet 8
and |IEC publication 68-2-6

0.75 mm {conforming to
max. 98.1 m/s2orto 10 g)

Displacement amplitude

Solder conditions

Temperature of the solder bath max. 260°C/500 °F
Soldering duration max. 10s

Resistance to
washing agents

All usual cleaning agents
for assembled PCBs

Sealing compound

All sealing compounds common in electrotechnical
systems can be used. The max. limit temperature of
the capacitor is not allowed to be exceeded during
hardening.

Capacitance drift /,

+3%

Self inductance

Lead spacing {mm)

Self inductance
(approx. nH)

Dissipation factor tan d

Maximum value / Average value

measured at 20 °C (68 °F) Cr<0.1pF | Cr=0.1pF | Cg>1ypF
at 1kHz 8/6 X 10-8 8/6 X103 | 10/6 X103
10 kHz 15/12X 103 15/12 X103 | —
100 kHz 30/18 X 10-3 - -
Category voltage U, vde
at dc operation 500 |
as a function of | ]
temperature 9 Ve, oo 400V !
I
|
300 -
250V |
|
200 =
LN
I
100 100V [
I
1 |
0 20 40 60 80 100 °C

max. 2000 hours 1.25 X U,
for milliseconds 1.50 X U,
(e. g. switchings)
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B 32510
...B32513

Category voltage U.!’
at ac operation Vac
at 50 Hz 200
as a function of temperature 8
Ue 400V
150
|
250V |
100
j,\
100V !
50 \
|
0 L |
0 20 40 60 80 100 °C
max. 2000 h 1.25 X U ¢
. o
Rever§|ble AC n
capacitance change <
as a function of A—é;
temperature 8
(typical values, measured 5
at 1 kHz) ]
——
0
|
4
-8 L
-60 -40 -20 0 20 40 60 80 100°C
)

1) When an ac voltage is superimposed to a dc voltage, the sum of the dc voltage and the amplitude of the ac
voltage shall not exceed the rated voltage.
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B 32510

...B32513

Insulation resistance R,
as a function of
temperature ¥

Minimum value!’

Average value

MQ
05
Ris
TS
103 \\
102 \
N
10!
w 20 40 60 80 100°C
4
Un Ce=0.33uF | Cy>0.33yF
100V 3000 MQ 1000 s
=250V 7500 MQ 2500s
Un Ck=0.33uF | Cz>0.33pF
100V >30000 MQ >10000s
=250V >75000 MQ >25000s

Pulse handling capability (voltage rate of rise U,/ and pulse characteristic ).
Maximum permissible voltage change per time unit with non-sinusoidal voltage load

{pulse, sawtooth).

Rated voltage Up LS7.5 | LS10 | LS15 |LS225
Upy/7in V/ps 50 25 15 50

100 Vde Ko in V2/us 10000 | 5000 | 3000 | 10000
250 Vdlo U,./7in V/ps 100 50 25 100

Ko in V2/us 50000 | 25000 | 12600 | 50000
U, /zin V/us 125 63 30 125

400 Vde £ in V2/us 100000 | 50000 | 25000 | 100000

For a voltage swing U,, < Ui the value of the permissible voltage rate of rise U,/ can be

multiplied with the factor Ug/U,,

periodic pulses. See also “General Technical Data”, para. 5.2.6.

. The data of the nomogram must be accounted for

1’ The indicated values are applicable at the time of delivery. During operational life the insulation may decrease for
a short period to about 10% of the values at the time of delivery, especially when the max. permissible humidity
of 95% is applied for a long period, or when the capacitor is operated close to the maximum limit temperature.
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B 32510

...B32513
Impedance Z 91
as a function 10 N
of frequency
(typical values) 7 >( A
10° \
/,/ \
N -
0-1 \\ Vo2 | |
AN 7 Pk e
N/ et o
N/ LR
PRt ST
QA
o \tiamil
10° %° 10 10 Hz

Ac power handling capacity at higher frequencies

The maximum permissible peak voltage Ufor sinusoidal and non-sinusoidal voltage (pulse,
sawtooth, trapezoidal voltages) can be obtained from the nomogram.

The nomogram is based on 10°C (18 °F) inherent temperature rise of the capacitor; this
must be taken into account when considering the permissible max. temperature.

The following limit values U, are not allowed to be exceeded:

Rated voltage Uy 100V 250V 400V

Limit voltage U, 856V 140V 224V
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B 32510
...B32513

B 32510, lead spacing =7.5 mm

Nomogram for determining the permissible peak voltage U
Determine points of intersection P, and P, in accordance with the example plotted. The
line of communication P, P, yields the maximum possible peak voltage.

In case of trapezoidal voltage load with two steep edges, the second harmonic frequency
has to be taken into account. With sinusoidal voltage load the “sine” characteristic applies.

Ur=250V, 400V

SIS |
P R =
’ ’ R I
] L22 22 sine \~‘U=320ps ‘ T
~33 133 \\ | L
s Lo \\\\\ 7=160ps
68 —68 \k\ ! B
-0 H10 O, \\ N
200 \\\
L1515 T Vo - N
Lop 22
7 2 1004 . \:§
-3 4 807 NN
:?80 60 R \\
UR=1OOV 47 =150 — ///;>_<_H_,______
|68 68 409 - 7=25 ps
oo [ -1 }
150 e 204 ’
‘150“1_72—()—>——~ i
-220 |
10
330 ]
-470 8- ‘
680 6- {
1 2 4 6 810 20

40 60 80100 kHz

—_— f

Example given:

f =10kHz (repetition frequency)
7 =10 us (rise time)

Cr = 150 nF (capacitance)
Uz=100V (rated voltage)

According to the dashed line on the graph above this gives a max. peak voltage Uof about
30V.

} Point of intersection P,

} Point of intersection Pz'
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B 32510
...B32513

B 32511, lead spacing = 10 mm

Nomogram for determining the permissible peak voltage U

Determine points of intersection P, and P, in accordance with the example plotted. The
line of communication P, P, yields the maximum possible peak voltage.

In case of trapezoidal voltage load with two steep edges, the second harmonic frequency
has to be taken into account. With sinusoidal voltage load the “sine” characteristic applies.

1
Uy =250V,400V \ ] i . 5
10 |10 ¢
Cu  [nF |oF ©=320ps | || mtim
~15 15 ‘ \
L2 122 ‘f 250 |

) 9]
L 200 N t
3 j? v, \ | “o=t60ps (78
47 L6 ’

R 100
I~ 88 100 1 x NN

Un =100V \ |
220 ps
-330 is
-470 '
680 104 ‘l i ! R\:\uzops
1000 ] i
o % IR\
8] BN N\
- AR ¥
‘] A AN
1 2 4 681 20 40 60 80100 kHz

—_—f

Example given:

f =10kHz (repetition frequency)
T =40 ps (rise time)

Cr =220 nF (capacitance) } . . .
U.=250V (rated voltage) Point of intersection P,

According to the dashed line on the graph above this gives a max. peak voltage Uof about
40V.

} Point of intersection P,
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B 32510
...B32513

B 32512, lead spacing = 15 mm
Nomogram for determining the permissible peak voltage U

Determine points of intersection P; and P, in accordance with the example plotted. The
line of communication P,, P, yields the maximum possible peak voltage.

In case of trapezoidal voltage load with two steep edges, the second harmonic frequency
has to be taken into account. With sinusoidal voltage load the “sine” characteristicapplies.

UR=400V
0033
c. 0037
0068
01
015
%
047 U 200+
Ua =100V 82323 T .
0587 Logr o | 1004
047 068-—— 804
] 1 60
o8}l 1
17U, = 250V 40
157 |
2,29
20
10
87
6_

01 02 04 06081 2 4 6 8 10kHz

Example given:

f =0.5kHz (repetition frequency)
7 =100 ps (rise time}

Cr = 0.68 uF (capacitance)
Ur=250V (rated voltage)

According to the dashed line on the graph above this gives a max. peak voitage Uof about
100 V.

} Point of intersection P,

} Point of intersection P,
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B 32510
...B32513

B 32513, lead spacing = 22.5 mm
Nomogram for determining the permissible peak voltage U

Determine points of intersection P, and P, in accordance with the example plotted. The
line of communication P;, P, vields the maximum possible peak voltage.

In case of trapezoidal voltage load with two steep edges, the second harmonic frequency
has to be taken into account. With sinusoidal voltage load the “sine” characteristic applies.

\
\ ! ] ;
\\ TN wteoops
NULTPNE TN
=100 ps i u /
N i’f_/r;«\#/ NVl
C J 200 \\Q\ 7=800ps
b Upetoov Vo L. 7x\\§
‘ 047 — 7=50 s W I\
I—O,éB 1005~ \\ ™ 7=400 ps
Up=250V |1 |P, _»— 80 AN e
068~ 60 N
1 - | \
15 40 T=25ps § \\ NG
22 |
Up=100V pF ] | x\ﬁmus
5 | ,-w\\w
o N N
474 7 } \\ \ N
10 4 : \\\Q\\
8: T=6s \ \\ \\
6- | NN
] ! NN
1 NN \
| NN
N
| \\
| N
0/ 02 04 06 081 2 L 6 810 KHz

— - f

Example given:

f =0.5kHz (repetition frequency)
7 =100 us (rise time)

Cr =0.68 pF (capacitance)

Uz =250V (rated voltage)

According to the dashed line on the graph above this gives a max. peak voltage U of about
90 V.

} Point of intersection P,

} Point of intersection P,
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MKT Layer Capacitors

B 32535

Metallized polyester layer capacitors — High reliability version
(previous designation: MKH layer capacitors)

For semiprofessional and professional applications.

Self-healing capacitor, face contacts, comprising polyethyleneterephthalate dielectric.
Epoxy resin sealed, ensuring resistance to humidity; flame-retardent seal.

In order to improve solderability in the solder bath, the capacitor is provided with spacers.
Connections: Parallel leads, in the lead spacing, tinned, plug-in.

! |Lead spacing “e” | dia. d

10 7.5 0.6
13 10 0.8
18 15 0.8
27 225 0.8
32 27.5 0.8

Climatic category

in accordance with DIN 40 040
Minimum limit temperature
Maximum limit temperature
Humidity category

Failure quota

Load duration

Relative failure rate

{ max bmax

el

FMD/LR etox.——, J

¢d
— 55°C/-67°F Dimensions in mm
+100°C/212°F
average relative humidity =80%
300 failures per 10° component hours
105 h
300X 109X 105 = 3%

Trogm

Failure criteria

sheet 5
or |IEC publication 68-2-3

Total failure Short or open circuit
A
Failure due to variation Capacitance change ?C >+10%
Dissipation factortand  >2 X max. limit value
Insulation resistance <150 MQ (=0.33 pF)
< 50s (>0.33 uF)
Test category 55/100/56
in accordance with DIN 40 045
or |[EC publication 68-1 Conditions
Test temperature +40°C/104 °F
Damp heat test Relative humidity (931%) %
in accordance with DIN 40 046,

Test duration 56 days
Test criteria AC )
Capacitance change < =+5%
Dissipation factor

change A tand =3X1038at 1kHz
=56X10"3%at 10 kHz
Insulation resistance =50% of the minimum

value at delivery
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B 32535

Rated voltage Uy

100 Vdc

250 Vdc

Rated
capa-
citance

Cr

Toler-
ance

LS"'7.5mm

LS 10mm

LS 15mm

LS 22.5mm |LS 27.5mm

LS7.5mm

[Ls10mm

B32536-

B32535-

Dimensions bx hx/

B32535-

Ordering code
B32535-

B32535-

B32535-

B32535-

1000 pF

1500 pF

2200 pF

3300 pF

4700 pF

6800 pF

0,01

0,015 uF

uF

0,022 yF

0,033 uF

0,047 pF

0,068 pF

0,1

2,2

PR

3.3

4,7

6.8

uF
uF
uF
uF
uF
uF
uF
uF
uF
uF
uF

uF

+10%2K?

4x10x10
-C3153-K

4x10x10
-C3223-K

4x10x10
-C3333-K

4,6x10,5x13
-C3333-Kt

4x10x10
-C1473-K

4,5x10,5x13
-C3473-K

4x10x10
-C1683-K

4,56x10,6x13
-C1683-K1

4,5x10,5x13
-C3683-K

4x10x10
-C1104-K

4,6x10,6x13
-C1104-K1

4,6x10,56x13
-C1154-K

4,5x10,6x13
-C1224-K

5,6x11x18
-C1334-K

5,6x11x18
-C1474-K

7.3x13x18
-C1684-K

7.3x13x18
~-C1105-K

7,3x16,5x27
-C1155-K

8,6x18,5x27
-C1225-K

10,5x19x27
-C1335-K

11,5x21x32
-C1475-K

13,56x23x32
-C1685-K

' Lead spacing.
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B 32535

250 vdc 400 Vdc Un
LS15mm |L§22.5mm(LS27.65mm|LS7.5mm | LS10mm |LS15mm |[LS22.5mm [LS27.5mm
Dimensions b x A x /
Ordering code
B32535- B32535- | B32635- | B32535- | B32535- | B32535- | B32535- | B32535- Cr
’ —?:)21%(21& 1000 pF
-‘::)21%)(21& 1500 pF
P 2200 p¢
::23%(21& 3300 pF
Fen 4700 pr
Fen w800 7
s ers 001
oS
“Gm
ey
S
e’
i o Jor w
S e 015 v
T e 022 i
e ey 033 o
o P 047 ur
e o Joss
ey e v
gy 15w
e 22 ¥
3,3 pF
4,7 uF
6,8 pF
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B 32535

Resistance to vibration
Test Fc: Vibration, partial
test B 1 in accordance

with DIN 40046, sheet 8
and |IEC publication 68-2-6

Duration of endurance
conditioning

Frequency range
Displacement amplitude

6 hours

10 to 55 Hz

0.75 mm (conforming to
max. 98.1 m/s2orto 10 g)

Solder conditions

Temperature of the solder bath max. 260°C/500 °F
Soldering duration max. 10s

Resistance to
washing agents

All usual cleaning agents
for assembled PCBs

Maximum
capacitance drift /,

+3%

Self inductance

Lead spacing {(mm) |7.6 |10 |15 |22.5|27.6

Self inductance ‘8

9 ‘10 ’12 ’18
(approx. nH)

Dissipation factor tan 6

Maximum value / Average value

measured at 20 °C (68 °F) Cr<0.1pF | GCr=0.1pF | Cg>1pF
at 1kHz 8/5 X103 8/5 X103 10/6 X 103
10 kHz 15/12 X103 15/12 X103 -
100 kHz 30/18 X103 - -
Category voltage U,
at dc operation
as a function of Vde
500 \
temperature 0 |
U, v |
€400 0 "
300 \
250V N A\
\
200 t
TN
0 100V ]
N
|
: | ]
0 20 40 60 80 100 °C

max. 2000 hours 1.25 X U,

for milliseconds  1.50 X U,

(e. g. switchings)
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B 32535

Category voltage U." \zlo%c
at ac operation !
at 50 Hz U, 400V |
as a function of temperature O 150 A
|
|
0 250 V
100 V
50
\
% 2 60 80 100 °C
max. 2000 h 1.25 X U, 1,
. ”
Rever§|ble AC y
capacitance change <
as a function of J_CC 6
temperature O 4
(typical values, measured .
at 1 kHz) 2
/
0
-2
-4
-6
B w0 w0 0 60 8 100°C
— -7
S S
Insulation 10 i
(time constant 7) H
-as a function of T -
temperature O
10°
S
10 -
10
10° >
0 20 40 60 80 100°C

3

1 The sum of the dc voltage and the peak value of an ac voltage superimposed on the dc voltage shall not exceed the

rated voltage.
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B 32535

Insulation resistance A, Minimum value
Ur Cr=0.33 pF Cr>0.33 uF
100V 15000 MQ 5000s
=250V 30000 MQ 10000 s
Average value
Ur Cr=0.33 pF Cr>0.33 pF
100V >30000 MQ >10000s
=250V >75000 MQ >25000s
impedance Z Q
as a function 0 — X
of frequency f — A
(typical values) 7 \ A
1’ )‘(
\
pid \/
A
0 NN 7 )rg‘;;-"%::
AN 4 af’"%w o < H
AS pd ] :a%eﬁ' A %ol
A
102 %g-ﬁ;"?al—g—‘ l 1 l '
10° 10° 0 ] 10° Hz

11 The indicated values are applicable at the time of delivery. During operational life the insulation may decrease for
a short period to about 10% of the values at the time of delivery, especially when the max. permissible humidity
of 95% is applied for a long period, or when the capacitor is operated close to the maximum limit temperature.
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B 32535

Pulse handling capability (voltage rate of rise U,,/7 and pulse characteristic k).
Maximum permissible voltage change per time unit with non-sinusoidal voltage (pulse,
sawtooth).

Rated voltage Us LS7.5 | LS10 | LS15 |LS22.5 |LS27.5
Up/zinV/us | 50 25 15 50
100 Vde koinVz/us | 10000 | 5000 | 3000 | 10000
250 Vdc U,p/tinV/us 100 50 25 100 upon
koinV2/us | 50000 | 25000 | 12500 | 50000 |request
Uy /zinVips | 125 63 30 125
400 Vde koinVz/us  |100000 | 50000 | 25000 |100000

For a voltage swing U,,< Uy the value of the permissible voltage rate of rise U/t can be
multiplied with the factor Ug/U,,. The data of the nomogram must be accounted for
periodic pulses. See also “General Technical Data”, para. 5.2.6.

Ac power handling capacity at higher frequencies

The maximum permissible peak voltage Ufor sinusoidal and non-sinusoidal voltage (pulse,
sawtooth, trapezoidal voltages) can be obtained from the nomogram.

The nomogram is based on 10°C (18 °F) inherent temperature rise of the capacitor; this
must be taken into account when considering the permissible max. temperature.

The following limit values U, are not allowed to be exceeded.
Rated voltage Uy 100V 250V 400V
Limit voltage U, 85V 140V 224V
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B 32535

Nomogram for determining the permissible peak voltage U

Determine points of intersection P, and P, in accordance with the example plotted. Theline
of communication P,, P, yields the maximum possible peak voltage.

In case of trapezoidal voltage load with two steep edges the second harmonic frequency
has to be taken into account. With sinusoidal voltage load the “sine” characteristic applies.

400V _1
0,001 /i N\DO /
00015 _>/1 (. \L_/
uF 4 Cr 00022 1
T " RM15 \ 0 !
00033 sine T 7=320us | | 7T
100047
10,0068 \\
0007 o0l | O \\ N« 160us
oy [ ool s =
00154 200 \k\
-omsb v \\ N
0022 p \ N
Loo22 00 \\ \ 7=80us
100y 0033 RM75 00334 = \\ Q\\
0047 100331| 0047 80 4 \\\\
Looar ] 0068 60 \:\\§ g
068 0068- 01 =
[0068 —0,0681 01 rmio/ls 40 U _,\1\ =40us
01{RM75 L 0154022 4 - N
RM10/1501 4| 0154 L -+ -
0154 0224 0.33RM225| 204~ N
7 RrM10/15 047 RM275 > 1) ™~ 7=20ps
0221 033047 R |
0334 — — ——|068}— — == — ¢~ 10 | N
047] H10 RM22,5/275 g T=10us
0681 rs . A N
’ 122 6 | N\ 7= 5ps
WO—:12,5ﬂ 4~ } T=2.5u8
" RM225/275 |
33
5 |
6.8 !

—
~N

4 6810 20 40 60kHz

(RM = Lead spacing)

Example given:

f =10kHz (repetition frequency)
7 =10ps (rise time)

Cr = 0.33 uF (capacitance)
Ur=100V (rated voltage)

According to the dashed line on the graph above this gives a max. peak voltage U of about
20.5 V.

} Point of intersection P,

} Point of intersection P,

134



B 32560
...B32563

MKT Layer Capacitors

Metallized polyester layer capacitors (previous designation: MKH layer capacitors)

They are delivered as quality assessed version in accordance with CECC 30401 - 007
(Number of approval: 404.8/10/74).

For use in consumer and entertainment electronics, in semiprofessional and professional
systems.

Self-healing capacitor, comprising polyethyleneterephthalate dielectric.

Mechanical protection by small insulating plates. When mounting, attention must be
given to the surface leakage paths and air paths to adjacent live parts.

The insulating strength of the sectional areas to live parts corresponds to 1.5 times the
rated dc voltage of a capacitor; it amounts, however, to at least 300 Vdec.

" Connections: Parallel leads, tinned, plug-in, lead spacing 7.5 to 22.5 mm. Particularly

suitable for PCB mounting.

Type | Lead spacing “e” | dia.d = {max = —=bmax——
B 32560 7.5 mm 0.6
g g%gg; :g ﬂm 8:2 Dimensions in mm I
B 32563 22.5mm 0.8 |-

. X Tinned ‘
Climatic category FME/LR lead <
in accordance with DIN 40 040 !
Minimum limit temperature F - 55°C/— 67°F . g .| S
Maximum limit temperature M +100°C/212°F 2d
Humidity category E average relative humidity =75%;

rare and light dew precipitation permitted

Failure quota L 300 failures per 10° component hours
Load duration R 105h

Relative failure rate 300X 109X 105 = 3%

Failure criteria

Total failure Short or open circuit

A
Capacitance change TC >+10%
Dissipation factor tan &
Insulation resistance

Failure due to variation

>2 X max. limit value
<150 MQ (=0.33 pF)

< 50s (>0.33pF)
Test category 55/100/21"
in accordance with DIN 40045 | Conditions
or IEC publication 68-1 Test temperature +40°C/104 °F
Damp heat test Relative humidity (93i§) %
in accordance with DIN 40046, | Test duration 21 days
sheet 5 Test criteria
or |[EC publication 68-2-3 Capacitance change ?C <+59%

Dissipation factor
change Atan $
Insulation resistance

=3X103%at 1kHz
=5X10-3at 10 kHz
=50% of the minimum
value at delivery

1 The test criteria are also kept at a humidity load of 56 days.
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Rated voltage Ui 100 Vdc 250 Vdc
Rated LS 7.5 mm J LS 10 mm LS 15 mm LS 22.5 mm LS7.5mm LS 10 mm
capa- Toler- Dimensions bx h x /
citance ance Ordering code
Ca B32560- B32561— B32562- B32563- B32560- B32561—
1000 pF
1500 pF
2200 pF
3300 pF
4700 pF
6800 pF
0,01 pF
2,3x7,3x9
0,015yF -D3153-*
0,022,F 3,25(2'262’(;_1-'5
3,3x6,6x11,5
0,033pF -D3333-*
3,1x6,6x11,5
0,047,F 1%6,6x11,
+ 5%y -D3473-
+10%2
4x10,1x9
01 uF -D3104-
0,15 pf
5,0x10,1x11,5
0.22 wF -D3224-"
7,1x9x11,6
0.33 wF -D3334-"
8,3x10,8x11,5
047 uF -D3474-"
0,68 uF
1 E 8,5x9,8x11,5 | 5,5x9,2x16,5
s -D1105-* -D1105-*
7x10,6x16.5
15 wF “p1155-+
22 uF 8,5x12,3x16,5| 6,4x11,3x24
4 M -D1225-" -D1225-"
7.7x13,4x24
33 F -D1335-*

1) Lead spacing.
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B 32560

...B32563
250 Vdc 400 Vdc Ug
LS 15 mm LS 22.5 mm LS 7.5 mm LS 10 mm LS 16 mm LS 22.6 mm
Dimensions bx hx/
Ordering code
B32562- B32563- B32560- B32561- B32562- B32563- Ca
1000 pF
1500 pF
2200 pF
3300 pF
4700 pF
6800 pF
Azemis 0o
3'_252'165"3]_';5 0,015 pF
320 B 0,022 uF
33608 0,033 uF
3'_95‘;37"31_1;5 0,047 uF
3'_8[’,‘2628"9]_6.'5 0,068 uF
B or
Ry a1s 4
e 022 s
S 035 10
Nzt | T 0w w
Pt aed | oo i
9,613’1%,8)5(1 ?,5 10,4x1 7,5x?4 7 WF
_D3105- -D6105—
1.5 uF
22 uF
33 uF
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B 32560

...B32563
Resistance to vibration Duration of endurance
Test F¢: Vibration conditioning 6 hours
partial test B 1 in accordance Frequency range 10to 55 Hz

with DIN 40 046, sheet 8
and IEC publication 68-2-6

Displacement amplitude 0.75 mm (conforming to

max. 98.1 m/s2orto 10 g)

Solder conditions

Temperature of the solder bath max. 260°C/500 °F
Soldering duration max. 10s

Resistance to
washing agents

All usual cleaning agents
for assembled PCBs

Sealing compound

All sealing compounds common in electrotechnical
systems can be used. The max. limit temperature of
the capacitor is not allowed to be exceeded during
hardening.

Max. capacitance drift /;

+3%

Self inductance

Lead spacing (mm) |75 | 10 | 16 | 225

Self inductance

5 ’ 6 } 7 \ 9
(approx. nH)

Dissipation factor tan 6

Maximum value / Average value

max. 2000 hours 1.25 X U,
for milliseconds 1.50 X U,
(e. g. switchings)

measured at 20 °C (68 °F) Cr<0.1pF | Cr=0.1pF | Ck>1pF
at  1kHz 8/6 X 10-3 8/6 X103 | 10/6 X103
10 kHz 15/12 X 10-3 15/12 X108 | —
100 kHz 30/18 X 10-3 - -
Category voltage U, vde
" at dc operation 500 |
as a function of |
U, |
temperature 9 €400 400V X
|
?
300 i
. 250V |
|
20 ™
LN
00 100V |
<
|
0 1
0 20 40 60 80 100 °C

—=
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B 32560

...B32563
Category voltage U." }/O%c
at ac operation ;
at 50 Hz Ue 400V I
as a function of temperature ¢ 150 N\
|
100 250 V \
100 v
50
. N
% 20 40 8 °c
max. 2000 h 1.25 X U, % L,
Reversible %
. AC 8
capacitance change <
as a function of 4C ¢
temperature 9 ¢ .
at 1 kHz (typical values)
2
]
O JE—
-2
-4
-8

-60 -40 -20 0 20 40 60 80 100°C

—
. - m
Insulation resistance A 05—
as a function of = \
* temperature © Ris 10t
103 \\

102 \

101

100 L
0 20 40 60 80 100°C
3

' When an ac voltage is superimposed to a dc voltage, the sum of the dc voltage and the amplitude of the ac
voltage shall not exceed the rated voltage.
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B 32560

...B 32563
Insulation resistance R, Minimum value
Ur Cr=0.33 pF Cy;>0.33 uF
100V 3000 MQ 1000s
=250V 7 500 MQ 2500s
Average value
Us Cr=0.33 pF C;>0.33 pF
100V >30000 MQ >10000s
=250V >75000 MQ >25000s
Impedance Z Q
as a function 10— N T
of fr_equency f { N
(typical values) 7 \ A
1° )‘(_
\
P 1/
A
v \‘ Jﬁf’-‘gé:
N, yd | aja."‘%\, X
N § pd 1’(52%%‘_‘,%0)% 2 %
[ oginTe®
102 %.({.‘f’f':’wolg | ‘ ’
10° 10° 10’ 10° Hz

" The indicated values are applicable at the time of delivery. During operationat life the insulation may decrease for
a short period to about 10% of the values at the time of delivery, especially when the max. permissible humidity
of 95% is applied for a long period, or when the capacitor is operated close to the maximum limit temperature.
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B 32560
...B 32563

Pulse handling capability (voltage rate of rise U/t and pulse characteristic ko).
Maximum permissible voitage change per time unit with non-sinusoidal voltage load (pulse,
sawtooth).

Rated voltage Uy LS 7.5 LS 10 LS15 |LS22.5
100 Vde Uk"g’.ﬁ'CQ/’ﬁ‘f 1 05800 5 ggo 3 :)go 1 osc?oo
250 Vde ‘2’;’ i:\i?/'z\;{lts 5c1) ggo 255800 1 225500 58%?)0
400 Vde Uk";/.i'('n‘//ﬁ‘és 10102(5500 506300 253800 10102500

For a voltage swing U,,,< Ug the value of the permissible voltage rate of rise U/t can be
multiplied with the factor Ug/U,,. The data of the nomogram must be accounted for
periodic pulses. See also “General Technical Data”, para. 5.2.6.

Ac power handling capacity at higher frequencies

The maximum permissible peak voltage U for sinusoidal and non-sinusoidal voltage load
(puise, sawtooth, trapezoidal voltages) can be obtained from the nomogram.

The nomogram is based on 10°C (18 °F) inherent temperature rise of the capacitor; this
must be taken into account when considering the permissible max. temperature.

The following limit values U, are not allowed to be exceeded.

Rated voltage Ui 100V 250V 400V
Limit voltage U, 85V 140V 224V
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B 32560
...B32563

B 32560, lead spacing = 7.5 mm
Nomogram for determining the permissible peak voltage U

Determine points of intersection P, and P, in accordance with the example plotted. The
line of communication P,, P, yields the maximum possible peak voltage.

In case of trapezoidal voltage load with two steep edges, the second harmonic frequency
has to be taken into account. With sinusoidal voltage load the “sine” characteristic applies.

Ug =250V, 400V

b K
Cr nF |nF
L5 H1s
s
33 133
47 F47
68 68
-0 10 7
2001
L5 Fs 1 Vo
22 [2 100
33 e
L33 47 B
=55 60
Us =100V [47 Li5g ’
_BFa 68 40
nF 1100 o
-100 -~
-150 B " %l
i
L 220 i
330 e
L 470 ]
-680 6

40 60 80100 kHz

—f

Example given:

f =10kHz
7 =10us

Cr = 150 nF
Ur=100V

(repetition frequency)
(rise time)
(capacitance)

(rated voltage)

} Point of intersection P,

} Point of intersection P,

According to the dashed line on the graph above this gives a max. peak voltage U of about

30V.
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B 32560
...B32563

B 32561, lead spacing = 10 mm

Nomogram for determining the permissible peak voltage U

Determine points of intersection P, and P, in accordance with the example plotted. The
line of communication P,, P, yields the maximum possible peak voltage.

In case of trapezoidal voltage load with two steep edges, the second harmonic frequency
has to be taken into account. With sinusoidal voltage load the “sine” characteristic applies.

Ur=250V,400V
10 10

t
Cr nF |nF | \%__/
F 15 |15 1

L2 122 L? 250-

-33 33

L Vi ‘
47 [ ' |
1100 100 |
oo |
100 60 !

~150 (B 40
Up=100V | 20— 42— 40

220 1330 7=40 ps
1330 470 20
470 \\
-680 1 ©=20ps
_lOFOO 8 Q [ ‘[ [
6] 17=10}Ls
o AN
Ml
Ll

20 40 60 80100 kHz

—f

Example given:

f =10kHz (repetition frequency)
T =40ups (rise time)

Cgr =220 nF (capacitance) . . .
Us=250V (rated voltage) } Point of intersection P,

According to the dashed line on the graph above this gives a max. peak voltage U of about
400V.

} Point of intersection P;

143



B 32560
...B32563

B 32562, lead spacing = 15 mm
Nomogram for determining the permissible peak voltage )

Determine points of intersection P, and P, in accordance with the example plotted. The
line of communication P,, P, yields the maximum possible peak voltage.

In case of trapezoidal voltage load with two steep edges, the second harmonic frequency
has to be taken into account. With sinusoidal voltage load the “sine” characteristic applies.

Un=400V N
0033 N r
Cr 0047 \17'1500“5 AT
b o068 |
Oqg \\ Hsine L t
022 \ \ﬁw‘
e U 200+ N | 7 =800ys |
047 \\
Uy =100V 3?3 Vo _ Q \ |
0,33+ ' | - 7=50ps N ’ \
F 047 |, | _1007 N S
0,5;7: 068-—4-~ 80 \|\\\ v =400ps
068 JF 60- N N
17 G- 250V 40- v=250s | \\
e ] | 7=200
22 | 200 s
1, 20 \ | \\\
| - ) [T \\ N
N
10+ } \\x\
&3 | v=Bps \\ § N
5] | \\
| \\\\ \
n Lo bl N
01 02 04 06081 2 4 6 8 10KkHz
—f

Example given:

f =0.5kHz ({repetition frequency)
7 =100 us (rise time)

Cgr = 0.68uF (capacitance)
Ugr=250V (rated voltage)

According to the dashed line on the graph above this gives a max. peak voltage U of about
100 V.

} Point of intersection P,

} Point of intersection P,
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B 32560
...B32563

B 32563, lead spacing = 22.5 mm

Nomogram for determining the permissible peak voltage U

Determine points of intersection P, and P, in accordance with the example plotted. The
line of communication P,, P, yields the maximum possible peak voltage.

In case of trapezoidal voltage load with two steep edges, the second harmonic frequency
has to be taken into account. With sinusoidal voltage load the “sine” characteristic applies.

f
U; \ / t
A4
Ca g 20%
T Ug=500V 1 Ve .
047 ~
| 068 004 =
Un=250V L1 [Py _p— 80
068 ¢ 60 -
1 _
15 40
22 i
Ua=100V |iF
224 20
33+
L,7—1 n \\
81 ™
6 -
2 \
AN
N
01 0.2 04 06 081 2 L 6 810 kHz

— = f

Example given:

f =0.5kHz (repetition frequency)
7 =100ps (risetime)

Cr = 0.68 pF (capacitance)

Uz =250V (rated voltage)

According to the dashed line on the graph above this gives a max. peak voltage Uof about
90 V.

} Point of intersection P,

} Point of intersection P,
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MKC Capacitors
Metallized Polycarbonate Capacitors




MKC Capacitors B 32435

Metallized polycarbonate capacitors

High reliability version
(previous designation: MKM capacitors)

Self-healing flat capacitor winding with polycarbonate dielectric. Encapsulated in rect-
angular plastic case, epoxy resin sealed. The case is provided with spacers to improve
solderability in the solder bath. Parallel leads, plug-in. Suitable for use in printed circuits.

{ max
— 2204 Dimensions in mm

Rated capacitance Rated Dimensions Ordering code
uF Tolerance voltage bXhXx/

0,01 5 X10,6x13 B32435-A2103-«
0,012 5 X106X13 B32435-A2123--
0,015 5 X10,56%x13 B32435-A2153--
0,018 5 X105x13 B32435-A2183-+«
0,022 5 X10,56%X13 B32435-A2223--
0,027 +10%=K 5 X10,6X13 B32435-A2273-.
0,033 +20%=M 5 X10,56X13 B32435-A2333-+
0,039 5 X1056X13 B32435-A2393--
0,047 5 X10,56x13 B32435-A2473-«
0,056 5 X10,6X13 B32435-A2563-+
0,068 5 X10,6X13 B32435-B2683--
0,082 160 Vdce 6 X11,6X%X13 B32435-A2823--«
0,1 6 xX11,5X13 B32435-A2104--
0,12 55X11 X18 B32435-A2124--
0,16 56%X11 X18 B32435-A2154--
0,18 | 7 X13 x18 B32435-A2184—«
0,22 7 X13 X18 B32435-A2224-+
0,27 (£5%=2J)" 7 X13 X118 B32435-B2274--
0,33 +10%=K 9 X14,6x18 B32435-A2334--
0,39 +20% <M 9 X14,56x18 B32435-A2394-~
0,47 6,6xX15 X27 B32435-B2474—-
0,56 7 X16,6X27 B32435-B2564--
0,68 8,6X18,56x27 B32435-A2684-+
0,82 8,56x18,56X27 B32435-B2824--
1 8,6X18,6%x27 B32435-B2105--

*When ordering, the code letter for the requested tolerance must be substituted for=.
o) available upon request also with 26+4 ordering code: Brsss-xses-+2.

11 Closer capacitance tolerance upon reguest.
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B 32435

Climatic category

in accordance with DIN 40 040
Minimum limit temperature
Maximum limit temperature
Humidity category

Failure quota
Load duration
Relative failure rate

GPF/LR

G -40°C/- 40°F
P +85°C/+185°F

F average relative humidity =75%;
95% for 30 days per year; continuously
85% for the remaining days; occasionally
L 300 failures per 10° component hours

R 105h

300X 102X 105 = 3%

Failure criteria
Total failure

Failure due to variation

Short or open circuit

. AC
Capacitance change T
Dissipation factor tan
Insulation resistance

>*£10%

2 X max. limit value
<150 MQ (=0.33 pF)

Time constant ¢ < 50s (>0.33 uF)
Test category 40/085/21
in accordance with DIN 40 045
or |[EC publication 68-1
Conditions
Test temperature +40°C/104 °F
Damp heat test Relative humidity (93+2) %
in accordance with DIN 40046, | Test quration 21 days

sheet 5
or |[EC publication 68-2-3

Test criteria

. AC
Capacitance change <
Dissipation factor
change 4 tan 8

Insulation resistance

=13% (>0.1 puF)
=15% (=0.1 puF)

=3X10-3%at 1kHz
=5X10-3at 10 kHz
= 50% of the minimum
value at delivery

Resistance to vibration
Test F.: Vibration

partial test B 1 in accordance
with DIN 40 046, sheet 8
and |EC publication 68-2-6

Duration of endurance
conditioning

Frequency range
Displacement amplitude

6 hours
10to 55 Hz
0.75 mm

(conforming to max. 10 g)

Solder conditions

Temperature of the solder bath max. 260 °C {500 °F)

Soldering duration

max. 10s

1 The capacitors also meet the test conditions of humidity category E in accordance with DIN 40 040.
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B 32435

Capacitance drift /;

+3%

Dissipation factor tan &
measured at 23°C/73.4°F

for 1kHz
for 10 kHz
for 100 kHz

Maximum value Average value

3 X103 3X10-3
5X10-3 5X10-8
10X 10-3

Self inductance

approx. 20 nH (for 3 mm lead length at both ends)

(e. g. switchings)

Impedance Z Q
as a function of frequency 7 10
(typical values) <
1 10 BN
~ .~
N A7
1° \‘ -
SN, 7
7 7/
/ \/
10 A ( X
N—~ 0022
Sors Ll
2%R" “
10’2 /%T‘ | W ]
107 100 10' 102 MHz
JEEE——— ,‘
* Category voltage U, 160 Vdc up to 85°C/185 °F
at dc operation
2000 hours at 85°C/185 °F 1.256 X U
for milliseconds 1.5 XU
(e. g. switchings)
Category voltage U." 63 Vac up to 85°C/185 °F
at ac operation
for milliseconds 1.6 X U¢

1 Applies to frequencies up to 2 kHz and voltage rise times > 25 us.
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B 32435

For use in pulse discharge circuits (VDE 0560, part 1 and part 2, § 51) MKC capacitors
are not suitable. In place of that Siemens MPS and MKV capacitors (B25+:.) are

recommended.
Reversible AC +05
capacitance change —— AC o

c c ]

as a function of temperature
at 1 kHz (typical values)

-15
T — 0 20 40 60 8 °C 100
—»’!’
s
Insulation 10°
(time constant 1)
as a function of temperature T
10° |
T
!
10* ~ |
=~ |
!
; |
f
|
|
102o 20 40 60 80 100°C
Minimum value?’
for C=0.33 yF 30000 MQ
for C>0.33 uF 10000s
Average value
for C=0.33 pF >75000 MQ
for C>0.33 uF >25000s

' The indicated values are applicable at the time of delivery. During operational life the insulation may decrease
forashortperiod to about 10% of thevalues at the time of delivery, especially when the maximum permissible humidity
of 95% is applied for a long period, or when the capacitor is operated close to the maximum limit temperature.
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B 32435

Pulse handling capability (voltage rate of rise U,,/r and pulse characteristic k).
Maximum permissible voltage change per time unit at non-sinusoidal voltage load

(pulse, sawtooth).

Rated voltage Uy

Capacitor length

13 mm 18 mm 27 mm
U, /T 10 V/us 5 V/us 3V/us
- 160 Vdc vo/ v ) v
ko 3200 V2/us 1600 V2/ps 960 V2/us

For a voltage swing U,, < U, the value of the permissible voltage rate of rise U,/ can
be multiplied by the factor Ug/U,,. See also “General Technical Data”, para. 5.2.6.

Ac power handling capacity at higher frequencies

Values upon request; a voltage/time diagram is requested.
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MKC Layer Capacitors B 32540
B 32541

Metallized polycarbonate layer capacitors — Standard version
(previous designation: MKM layer capacitors)

Self-healing layer capacitor with polycarbonate dielectric.
Mechanical protection by insulating plates. When mounting, attention must be given to

the surface leakage paths and air paths to adjacent live parts.

Connections: Parallel leads, tinned, plug-in, lead spacing 7.5 mm and 10 mm.
Suitable for use in single-clad printed circuit boards. Molded types on request.

f=— { max —ethMmaxj=
Type | e
| 1k B 32540 7.5 mm
i i i1 £ B 32541 10 mm
; ; 1l
_— J
Tinne o
S g lead o0slt Dimensions in mm
Climatic category FME
in accordance with DIN 40 040
Minimum limit temperature F — 55°C/— 67°F
Maximum limit temperature M +100°C/+212°F
Humidity category E average relative humidity =75%;

rare and slight dew precipitation permitted
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B 32540

B 32541
Rated voltage Uy 100 Vdc 250 Vdc
Rated LS" 7.6 mm LS 10 mm LS 7.6 mm LS 10 mm
:?1226(1‘: Tolerance Dimensions b X A X/
uF Ordering code
2,6X7,3%9
0.001 B 32540-C 3102-K
2,6X7,3%9
0.0015 B 32540-C 3162-K
0,0022 +10%=K B 32540-C 3222.K
2.3X7.3%9
0.0033 B 32540-C 3332-K
2,3X7,3%9
0.0047 B 32540-C 3472-K
27%7,3%9
0.0068 B 32540-C 3682-K
0.01 2,3X73%9 3.2X6,6X11,5
- B 32540-C 3103-* | B 32541-C 3103-*
0.015 2,9%7,3%9 3.2%X6,6%11,6
: B 32540-C3153-* | B 32541-C 3153
0,022 26X7,3%9 32%6,6%11,5
: B 32540-C 3223-* | B 32541-C 3223+
0,033 26X73x9 3,7xX66%x11,5
: B 32540-C 3333-* | B 32541-C 3333-*
0,047 3.2%X7,3%9 32x66%11,5
: B 32540-C 3473-* | B 32541-C 3473-+
0.068 2,6x81X9 35%X9,1%9 3.2X66%11,5
: B 32540-C 1683-* B 32540-C3683-* | B 32541-C 3683-*
on s%ay 3,2x8,1%9 39%11,5x9 | 35%x83%X11,5
: £5%= B 32540-C 1104 B 32540-C 3104-* | B 32541-C 3104-*
£10%2
0.15 0% &K 3,6X10x9 4,2%X96X%X11,5
: B 32540-C1154-° B 32541-C 3154-*
0.2 47x10x9 35%95% 11,5 49x11,5x11,5
- B 32540-C1224-* | B 32541-C 1224-* 8 32541-C 3224
0.33 55x11,5x9 | 41%x11,5%11,5
: B 32540-C 1334-* | B 32541-C 1334-"
047 7,2%125%x9 | 53x11,5x11,5
: B 32540-C 1474-* | B 32641-C 1474-+
0.68 8X13%x9 71%11,6x11,5
: B 32540-C1684-* | B 32541-C 1684-*
. 9,8x 11,5 X 11,5
: B 32541-C1105-

* When ordering, the code letter for the requested tolerance must be substituted for *.
' Lead spacing

156




B 32540

B 32541
Test category 55/100/21
in accordance with DIN 40 045
or IEC publication 68-1 Conditions
Test temperature +40°C/+104°F
Damp heat test Relative humidity (93 %) %
in accordance with DIN 40046, | Tast duration 21 days

sheet 5
or |[EC publication 68-2-3

Test criteria

. AC
Capacitance change <
Dissipation factor
change 4 tan 6

Insulation resistance

=+5% (0.1 pF)
=+3% (>0.1 pF)

=5X10-3at 1kHz
=7 X103at10kHz
= 10% of the minimum
value at delivery

Resistance to vibration
Test F¢: Vibration

partial test B 1 in accordance
with DIN 40 046, sheet 8
and |IEC publication 68-2-6

Duration of endurance
conditioning

Frequency range
Displacement amplitude

6 hours

10to 55 Hz

0.75 mm (conforming to
max. 98.1 m/s2 or 10 g}

Solder conditions

Temperature of the solder bath max. 255°C/491 °F

Soldering duration max.5s
Capacitance drift /, +3%
Self inductance approx. 6 nH
Impedance Z w0 N
as a function of frequency f 7 Q
(typical values) I
0
l 10 \\ /// )
o
222
07 ™ / 225
oo en
/ ioee B
V \/\ﬁ%%'?@“r’ﬂm
oo% s
10?2 Z\j%ﬁ’w 4
-5
103
105 108 107 Hz 108
—_— - f
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B 32540
B 32541

Dissipation factor tan 6
as a function of frequency f

average values
measured at 23°C (73.4 °F)
and C=0.1 uF

Maximum values
3X10-3 at 1kHz
10X 108 at 10 kHz

107

tand

104
102 108 0 0 H 108

Category voltage U,
at dc operation

as a function of ambient
temperature &

max. 2,000 hours 1.25 X U
for milliseconds  1.50 X U,
(e. g. switchings)

300 I
250 Ve

— &<
g &

f
. N
|
!
100 Ve !
100 | ‘r\
i
|
[ |
0 |
0 20 40 60 80 °C 100
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B 32540

B 32541
Category voltage U." 150 T
at ac operation v i
as a function of ambient U ac. |
temperature ¥ ¢ 250 Vac |
100 }
[ |
100 Vac ;
N
5 TN
|
|
0 |
0 20 40 60 80 °C 100
——
max. 2000 hours 1.25 X U,
Reversible +05
. AC :
capacitance change < AC o,
c
as a function of temperature ¥ 0 — —_
at 1 kHz (typical values)
-05 —~
\
-1
-15
-2
-4 20 0 20 ) 60 80 °C 100
— 7
Insulation resistance R, 105
as a function of MO
temperature O 104
Ris
101 \
\
102
o
100
0 20 40 60 80 °C 100

—

') When an ac voltage is superimposed to a dc voltage, the sum of the dc voltage and the amplitude of the ac voltage

shall not exceed the rated voltage.
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B 32540

B 32541
Insulation resistance!’
Minimum value at delivery
for capacitors forC =0.33 uF forC>0.33 uF
with Ug = 100V 3000 MQ 1000s
with Uy = 260V 7500 MQ -

Average value at delivery
for capacitors

with Uz = 100V >30000 MQ >10000s
with Uz = 250V >75000 MQ -

Pulse handling capability (voltage rate of rise U,,/r and pulse characteristic ko).
Maximum permissible voltage change per time unit at non-sinusoidal voltage load (pulse,
sawtooth).

Rated voltage Uy B 32540 (LS2 7.5)(B 32541 (LS2 10)
C Uyl 10 V/us 5V/ps
100 Vde ko 2000 V2/ps 1000 V2/us
Upl 20 V/ps 10 V/ps
250 Vde ko 10000 V2/us 5000 V2/us

For a voltage swing U,, < Uy the value of the permissible voltage rate of rise U,,/r can
be multiplied by the factor Ug/U,,. For periodic pulse load the data of the nomogram has
to be taken into account. See also “General Technical Data”, para. 5.2.6.

Ac power handling capacity at higher frequencies

The maximum permissible peak voltage U for sinusoidal and non-sinusoidal voltage load
(puise sawtooth, trapezoidal voltages) can be obtained from the nomogram.

‘The following limit values U are not allowed to be exceeded:
Rated voltage Uy ’ 100V 250V
Limit voltage U } 85V 140V

! The indicated values are applicable at the time of delivery. During operational life the insulation may decrease for
ashortperiodtoabout 10% of thevalues atthe time of delivery, especially when the maximum permissible humidity
of 95% is applied for a long period, or when the capacitor is operated close to the maximum limit temperature.

2) Lead spacing.

159



B 32540
B 32541

B 32540, lead spacing=7.5 mm

Nomogram for determining the permissible peak Voltage 1]

The nomogram is based on 10°C (18 °F) inherent temperature rise of the capacitor; this
must be taken into account when considering the permissible max. temperature.
With trapezoidal voltage load the second harmonic frequency must be assumed.
Capacitance (nF)

Ug =100V 250V

1

nF

15
c,

2,2

-3,3

4,7

|68

10

15

- 22

33 Vo

- 1204

H‘\‘ 100 4

68
ssf 2O 801

Fiw0 70
nF N
1004 A 80T

0 sot ~
150 4 404 N
~

220 304
3301 204
470 154
680 -

sine

N
N
N

T=10ps

T=5ps

|41 ps T=25ps

Example given:

f =30kHz
T = bps
CR =47 nF

8

1 15 20

(repetition frequency)

(rise time)
(capacitance)

30 405060 80 100 kHz

—f

According to the dashed line on the graph above this gives a peak voltage U of about

60 V.
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B 32540
B 32541

B 32541, lead spacing= 10 mm

Nomogram for determining the permissible peak Voltage U

The nomogram is based on 10°C (18 °F) inherent temperature rise of the capacitor; this
must be taken into account when considering the permissible max. temperature.
With trapezoidal voltage load the second harmonic frequency must be assumed.

Ug=100v,250v
AN £
t
nF
15 ™ T=40ps T
Cr |22 sine L
ANEFANE,
33 Ve N 71 \/ t
L7 1201 T
. 1004 N
AN
F100 707
N B T=20 us
L1so O S0 T~ N
220 § 404 \
220 - 304 NG Y
nF {
330 4 204 T=10ps
470 - |
154
5 | N
690 - M T=5ps
1000 4 |
|T=1;‘.|s } T=25ps

8 10 15 20 30 405060 80100 kHz

JEE——

Example given:

f =30kHz (repetition frequency)
T = bus (rise time)
Cr =47 nF  (capacitance)

According to the dashed line on the graph above this gives a peak voltage U of about
60 V.
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MKC Capacitors B 32545

Metallized polycarbonate capacitors

High reliability version

(previous designation: MKM capacitors)

Self-healing capacitor with plastic dielectric. Encapsulated in rectangular plastic case,

epoxy resin sealed. Parallel leads, plug-in, lead spacing 7.5 mm. Suitable for use in printed
circuit boards. The case is provided with spacers toimprove solderability in the solder bath.

—105 max

75108

Dimensions in mm

S:pamtance Rated voltage C?glzcr::(’:‘:e Ordering code

1,0 nF 400 Vdc B32545-B6102~«
1,2 nF B32545-B6122-«
1,5 nF B32545-B6152—«
1,8 nF B32545-B6182—«
2,2 nF B32545-B6222—«
2,7 nF +10%=2K B32545-B6272~+
3,3nF +20%2=M B32545-B6332-.
3,9nF B32545-B6392--
4,7 nF B32545-B6472—-.
5,6 nF B32545-B6562-+
6,8 nF B32545-B6682-.
8,2 nF B32545-B6822-.
0,010 B32545-B6103-+
0,012 250 Vdc B32545-B3123-.
0,015 B32545-B3153-.
0,018 B32545-B3183-«
0,022 (=5%=J)" B32545-B3223-«
0,027 +10%2K B32545-B3273-«
0,033 +20%2M B32545-B3333-.
0,039 100 Vdc B32545-B1393-.
0,047 B32545-B1473-.
0,056 B32545-B1563—«
0,068 B32545-B1683--
0,082 B32545-B1823—«
0,1 B32545-B1104-.

* When ordering, the code tetter for the requested tolerance must be substituted for *

0 available on request also with 15 +2; ordering code: Brssx-suss -2,

' Closer capacitance tolerances on request.
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B 32545

Climatic category

in accordance with DIN 40 040
Minimum limit temperature
‘Maximum limit temperature
Humidity category

Failure quota
Load duration
Relative failure rate

FMF/LR

F - b5°C/- 67°F
M +100°C/+212°F
F1) average relative humidity =75%;
95% for 30 days per year;
85% for the remaining days; occasionally
L 300 failures per 10° component hours
R 105h
300X 109X 105 = 3%

" Failure criteria
Total failure

Failure due to variation

Short or open circuit

Capacitance change ac >+10%

c

Dissipation factortané  >2 X max: limit value

Insulation resistance <150 MQ
Test category 55/100/21
in accordance with DIN 40 045
and IEC publ. 68-1 Conditions
Test temperature +40°C/+104 °F
Damp heat test Relative humidity (93+2)%
in accordance with DIN 40 046, Test duration 21 days
sheet 5 or IEC publ. 68-2-3 L
Test criteria AC
Capacitance change — ==£5%
Dissipation factor
change A tan =3X10-3at 1kHz

=5X103at10kHz
=50% of the minimum
value at delivery

Insulation resistance

 Resistance to vibration
Test Fc: Vibration
partial test B 1 in accordance
with DIN 40046, sheet 8
and IEC publ. 68-2-6

Duration of endurance

conditioning 6 hours

Frequency range 10to 55 Hz

Displacement amplitude 0.75 mm (conforming
to max. 10 g)

Solder conditions

Temperature of the solder bath 260 °C (500 °F)
Soldering duration max. 10s

Capacitance drift /,
(typical value)

+3%

1 The capacitors also meet the test conditions of humidity category E as to DIN 40040.
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B 32545

Self inductance

approx. 20 nH

Impedance Z Q
as a function of frequency 7 10
(typical values)
Z N\
10— A
1 X
N AN/
N 1T\ L/
10° d \/
/ //v
10' T e %7
S ?5 ’:’,?l <
L1
10° L1l
10 108 107 108 Hz
—f
Dissipation factor tan & 10
as a function of frequency 7
tand
10-2 A
il
/ /
10—*_,_..——’/
104
102 103 104 05 Hz 108

Typical values
measured at 20°C/68 °F

at 1kHz
at 10 kHz
at 100 kHz

Maximum value ‘

Average value

5X10-3

3x10-3 ‘
10x10-3

1X10-3
2X10-3
5X10-3
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B 32545

Category voltage U, Vdc
at dc operation 500 T
as a function of ambient u ‘
temperature € 400 400V !
l
300 {
250 V i \
200 1
LY
100 V I
100
I
I
0 |
0 0 40 60 80 100°C
—
max. 2,000 hours 1.25 X U,
for milliseconds 1.50 X U,
(e. g. switchings)
Category voltage U." Vac
at ac operation 200 l
s sfunctonofambient | !
P 150 N
|
|
100 250 V
100V
50 \
0
0 20 40 60 80 100 °C
[
for milliseconds 1.50 X U

(e. g. switchings)

For use in pulse discharge circuits (VDE 0560, part 1 and part 2, § 51) MKC capacitors are
notsuitable. In place of that Siemens MPS and MKV capacitors (B 25x++) are recommended.

1’ When an ac voltage is superimposed to a dc voltage, the sum of the dc voltage and the amplitude of the ac voltage

shall not exceed the rated voltage.
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B 32545

Reversible

%

capacitance change Ac z
p 9 c 4
as a function of temperature c
at 1 kHz (typical values) 1
0 i~ ——
1 / N
= ~
%o w0 2 0 2 40 60 80 100°C
[— )
Insulation resistance R, M‘}
as a function of 10
temperature
P R N
o -
<
10° AN
S
-
N
102
10
0 20 40 60 80 100°C
— =9
Minimum value!’
forUzy =100V 15000 MQ
for Us > 100V 30000 MQ
Average value
for Ur = 100V >75000 MQ

for U > 100V

1 The indicated values are applicable at the time of delivery. During operational life the insulation may decrease for
a short period to about 10% of the values at the time of delivery, especially when the maximum permissible
humidity of 95% is applied for a long period, or when the capacitor is operated close to the maximum limit

temperature.
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B 32545

Pulse handling capability (voltage rate of rise U,p/7 and pulse characteristic ;).

Maximum permissible voltage change per time unit at non-sinusoidal voltage load (pulse,
sawtooth).

Rated voltage Uy Pulse handling capability
U, 5V
100 Vdc pel® /s
ko 1000 V%/us
U, 10V,
250 Vdc ool T /s
ko 5000 V/us
U, 15V
400 Vdc wol T fus
ko 12000 V2/ps

For a voltage swing U, < Ug the value of the permissible voltage rate of rise U,,/z can
be multiplied by the factor Uy/U,,. For periodic pulse load the data of the nomogram has
to be taken into account. See also “General Technical Data”, para. 5.2.6.

Ac power handling capacity at higher frequencies

The maximum permissible peak voltage U for sinusoidal and non-sinusoidal voltages (pulse,
sawtooth, trapezoidal voltages) can be obtained from the nomogram. The following limit
values U, are not allowed to be exceeded:

Rated voltage Uy 100V 250V 400V

Limit voltage U, 85V 140V 220V
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B 32545

The nomogram is based on 10°C (18 °F) inherent temperature rise of the capacitor; this
must be taken into account when considering the permissible max. temperature.

With trapezoidal voltage load the second harmonic frequency must be assumed. At
sinusoidal voltage load, the “sine” characteristic applies.

Ug =100V, 250 V,400V

p
C

14
nF
1.5

e
b

%
N

N
2.2 \ \
334 \hsme \\'[ 40!
=40 ps
474 \\\
6,8 N \\
N
3}5— 220 \\
1 180
Cr 124 0 v, | N \ Wps
15+ 120 \ |
18 100 10
] 1 N ps
22 80 P \
274 704 -~ \
33 60—~ sus| [
39+ - 50 \ Hs
o A
58 N N
62 30 !
1001
20 N

N

8 10 15 20 30 40 5060 80 100 kHz

—-f

Example given:

f =30kHz (repetition frequency)
7 = bus (rise time)
C =47 nF (capacitance)

According to the dashed line on the graph above this gives a peak voltage U of about
60 V.
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Metallized polycarbonate capacitors

High reliability version

(previous designation MKM capacitors)

Self-healing flat winding capacitor with polycarbonate (trade name MAKROFOL®) di-

electric and metallized layers. Enclosed in rectangular plastic case, with epoxy resin seal.
The case is provided with spacers to improve the solderability in the solder bath.

Connections: Parallel leads, plug-in. Suitable for use in printed circuits. This type is
particularly suitable for use at sinusoidal and non-sinusoidal ac voltages.

= { max —={
/ e
27 22.5
32 27.5
Dimensions in mm
Rated voltage 400 Vdc 630 Vdc
perm. V., up to 400 Hz 220 Vac 250 Vac
Rated capacitance Dimensions b x A x/
uF Tolerance Ordering code
0,1 _ 6,6X15X27
! B32892-B6104-.
7X16,56X27
0.15 - B32892-B6154-.
0.22 6,56X15%27 10,5X19%x27
' B32892-B4224-. B32892-B6224-.
0.33 +10%2K 8,6X18,56X27 11X20X32
’ +20%2M B32892-B4334-. B32892-B6334-.
047 10,5X19%x27 13%X22,56%X32
’ B32892-B4474-. B32892-B6474--
11X20%x32 _
0.68 B32892-B4684-.
1 13X22,56%32 _
B32892-B4105-«

*  When ordering, the code letter for the requested tolerance must be substituted for*

0 Also 26 +4 available on request. Ordering code-+002 in the third block of the part number.
® Registered trademark.
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Climatic category

in accordance with DIN 40040
Min. limit temperature

Max. limit temperature
Humidity category

Failure quota
Load duration
Relative failure rate

FMF/MS

F —-55°C/—67°F
M + 100°C/+212°F
F average relative humidity = 75 %;
95 % 30 days per year, continuously
85 % for the remaining days, occasionally
M 1000 failures per 10° component hours
S 3x10*hours
1000x10°x3x10*=3%

Failure criteria
Total failure

Failure due to variations

Short or open circuit
AC

Test category
in accordance with DIN 40045
or |EC publication 68-1

Damp heat test

in accordance with DIN 40046,
sheet 5 and

IEC publication 68-2-3

Capacitance change < >+10%

Dissipation factortand > 2 x max. value

Insulation resistance <50s (> 0.33 uF)
<150 MQ (= 0.33 puF)

55/100/21

Conditions

Test temperature +40°C/+ 104 °F

Relative humidity (93 2)%

Test duration 21 days

Test criteria AC

Capacitance change —— =+3%

Dissipation factor ¢

change Atan & =3x103(at 1kHz)
=5x107%(at 10 kHz)
50 % of the minimum

value at delivery

Insulation resistance

Resistance to vibration
Test Fc: Vibration

Partial test B 1 in accordance
with DIN 40046, sheet 8
and IEC publication 68-2- 6

Duration of endurance

conditioning 6 hours
Frequency range 10 to 55 Hz
Displacement amplitude 0.75 mm

(conforming to max. 10 g)

Solder conditions

Temperature of the solder bath max. 260 °C {500 °F)
Soldering duration max. 10's

Capacitance drift /,

+5%

U The capacitors also meet the test conditions of humidity category E as to DIN 40040.
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Dissipation factor tan
measured at 20 °C (68 °F)

Maximum value

Average value

at 1kHz | 3x107® 1x1073
at 10kHz | 5x1073 3x1073
Reversible AC +05
capacitance change < AC o
as a function ¢ 0 e —
of temperature T T~
_at 1 kHz (typical values) ~05
\
-1
-15
-2
-4 20 20 40 60 80 °C 100
—_—
Insulation 1;5
(time constant 1)
as a function of
temperature T o
10 -
—
\\
~_
10°
2
g 20 60 80 100°C
—_—
Minimum values at delivery" C=0.33pF 30000 MQ
C>0.33 uF 10000s
Average values at delivery C=0.33pF > 75000 MQ
C>0.33 pF >25000s

' The indicated values are applicable at the time of delivery. During operational life the insulation may decrease
for a short period to about 10 % of the values at the time of delivery, especially when the maximum permissible
humidity of 95 % is applied for a long period or when the capacitor is operated in the range of the upper temperature

limit.
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Impedance Z Q]
as a function of frequency f 10 E
(typical values)
z N /’
N 4
100 \\ \\
g
\\ 7/
0’ \ y 4 l/
o,
N Z(\o?o‘ﬁ’{%m
\A ‘%g?
10° L
10° 108 0 10% Hz
—_—f
Category voltage U, Vdc
at dc operation 800 [
as a function of ambient U |
c 630V
temperature \
600 i
|
400 400V \
|
|
200 i
|
|
0 |
0 20 40 60 80 100°C
—_
2,000 hours at 85 °C (185 °F) 1.256 x U,
for milliseconds 1.50 x U,
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Category voltage U,
Operation at sinusoidal

ac voltage up to 400 Hz

as a function of temperature

Permissible in excess

Vac
300 .
|
Ue 830V
400V
200 1
|
N
|
100 :
|
|
|
L |
0 |

1.1 x U,

60 80 100°C

1.25 x U; up to 4000 h } at 50 Hz

1.45 x Uz up to 1100 h

Pulse handling capability (voltage rate of rise Upp/t and pulse characteristic ko).
Maximum permissible voltage change per time unit with non-sinusoidal voltage load

{pulse, sawtooth).

Rated voltage

Capacitor length

Ur 27 mm 32 mm
Upp/ 85 V/us 65 V/us

400 Vde ko 68000 V/us 52000 V¥/ps
Upe/ 135 V/ps 100 V/us

630 Vde ko 170100 V2/us 126000 V2/ps

For a voltage swing Upp < Uy the value of the permissible voltage rate of rise Upp/t
can be multiplied by the factor Us/ Upe.

Ac power handling capacity at higher frequencies

Values upon request; a voltage/time diagram is requested.

1 The sum of the dc voltage and the peak value of an ac voltage superimposed on the dc voltage shall not exceed

the rated voltage.
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MKP Capacitors

B 32650

Metallized polypropylene capacitors — Standard version

Self-healing flat capacitor winding, comprising a polypropylene dielectric. Epoxy resin
sealed to ensure resistance to humidity; flame retardant seal. The capacitor is provided
with spacers to improve solderability in the solder bath. Parallel leads, plug-in.

These pulse-proof capacitors are particularly suited for use in deflection and high voltage
stages of TV sets; e.g. as storage and S-correction capacitor (400 V series), as commutation
capacitor in thyristor deflection circuits (1000 V series) and as line flyback capacitor

(1500 V series).

{ max 4—‘ bmax

6_1 l‘——hmux—‘. 1

.

¢d

e:o,a~—j

Climatic category

in accordance with DIN 40040
Minimum limit temperature
Maximum limit temperature
Humidity category

Dimensionsin mm

GPF

G -40°C/-40°F

P +85°C/+185°F

F!) average relative humidity = 75%
95% for 30 days per year; continuously
85% for the remaining days; occasionally

Test category
in accordance with DIN 40045
and |EC publ. 68-1

Damp heat test
in accordance with DIN 40046,
sheet 5 or IEC publ. 68-2-3

40/085/21

Conditions

Test temperature +40°C/+104°F
Relative humidity (93+2) %

Test duration 21 days

Test criteria AC

Capacitance change — =13%

Dissipation factor ¢

change Atan § =0.5x107%(at 1 kHz)
=1 x1073(at 10 kHz)
= 50% of the minimum

value at delivery

Insulation resistance

1) The capacitors also meet the test conditions of humidity category E as to DIN 40040.
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Rated voltage Uy 400 V,, 1000 Vg, 1500 Vg
AC voltage U¢ 500 Vpp!’ 700 Ve 1500 Vpp
Rated capacitance Cg?’ Tolerance DI%?SZ’,?:; go)iig x!
_ _ 7.3%X16,5%27
1.2 nF B32650-J1122-*
_ 7.3%X16,5%X27
1,6 nF - B32650-J1152~*
_ _ 7,3X16,56X27
1.8 nF B32650-J1182—"
7.3X16,6%27
22 nfF - - B32650-J1222-*
7,3X16,56x27
33 nF - - B32650-J1332-"
7.3X16,5%27
4,7 nF - - B32650-J1472~*
8,6X18,6X27
68 nF - - B32650-J1682—*
10,5X19%27
0,01 uF - - B32650-J1103—*
+ 5%ay _ _ 12%21%27
0,015 uF T10%2K B32650-J1153—"
_ 9X15,6x18 11,5X21%32
0,022 uF B32650-J0223~" B32650-J1223-"
9X155%18
0,033 puF - B32650-J0333-* -
7.3X16,5X27
0,047 uF - B32650-J0473-* -
8,5X185%x27
0,068 pF - B32650-J0683-* -
; 7,3X13%18 10,5X19%27 _
0.1 wF B32650-J4104-" B32650-J0104-*
9x155x%18 12%x21%27
0,15 pF B32650-J4154—" B32650-J0154-" -
9x15,5Xx18 13,5%23%32
0,22 pF B32650-J4224-" B32650-J0224-" -
7.3x16,5x27
0.33 uF B32650-J4334-" - -
8,56% 18,627
0,47 uF B32650-J4474-" - -
10,5X19%27
0,68 uF B32650-J4684—* - -
11,5%21%x32
1.0 puF B32650-J4105—" - -
13,6X23x32
15 uF B32650-J4155—" - -

*  When ordering, the code letter for the requested tolerance must be substituted fore

1) With unipolar pulse load U,, = 400 V;
21 Intermediate values upon request
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Resistance to vibration
Test F_: Vibration

partial test B1 in accordance
with DIN 40046, sheet 8
and |IEC publ. 68-2-6

Duration of endurance
conditioning 6 hours
Frequency range 10 to 55 Hz
Displacement amplitude 0.75 mm (conforming
to max. 98.1 m/s? or 10 g)

Solder conditions

Temperature of the solder bath max. 260 °C/500 °F

Soldering duration max. 10s.
Capacitance drift /; +2%
Dissipation factor tan 6 2
. 10 T
as a function of frequency 7 {
average values 400V
tand p.
A !
Parameter: Voltage series ' ‘ LA 1000V
max. lead spacing / /%’, 1500V
10° Vi
V4
4 / H
7
Pl
~ v
10* ’
0° 0t 0° 10°Hz

Dissipation factor tan §

I

Minimum value Average value

measured at 20 °C/68 °F
C=1yF ‘ C>1uF C§1pF‘ C>1uF
for 1kHz 05:103 | 05-102 [0.25-107%| 0.25-107°
for 10 kHz 08-10% ] 1.2-10°% {04 -10°%| 0.6 -10°
Self inductance approx. 20 nH
Impedance Z mQ
as a function of frequency f 10¢
{typical values) \\
z N
1 N \ [/
105 NG
\\ \
\\ %N
N @jédi
N T 1
102 1/ ‘-’0%«’0
/ o‘—’o%e@ -
[
/((o-ou&"{f
",q,;y*
10! 9
104 10 106 107 108 Hz
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Voltage load

Test voltage U, 1.6 X Uy
Category voltage U, 1.0 X Ur
Revers-ib|e AC %
capacitance change < 2
AC
as a function of temperature TP
at 1 kHz (typical values) ’ \
0
4 ™~
\\
-2 ‘\
W™ 0 2 W ®w  w
—3
Insulation resistance R, Mgl
as a function of 10
temperature O
Ris 4
10 \‘
1’ I
N
10?
)
0
%% 20 40 60 80 100°C
—
Minimum value?!’
for C=0.33 pF 30000 MQ
for C> 0.33 uF 10000s
Average value
for C=0.33uF > 75000 MQ
for > 0.33 pF >25000s

" The indicated values are applicable at the time of delivery. During operational life the insulation may decrease
for a short period to about 10 % of the values at the time of delivery, especially when the max. permissible
humidity of 95 % is apptied for a long period, or when the capacitor is operated close to the max. operating

temperature limit.
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Inherent heating

Power loss at

10 °C/18 °F excess temperature
of the case (typical values)

90 mW (capacitor length 18 mm)
160 mW (capacitor length 27 mm)
260 mW (capacitor length 32 mm)

Pulse handling capability (voltage rate of rise U,,/t and pulse characteristic ;)
Maximum permissible voltage change per time unit with non-sinusoidal voltage load
{pulse, sawtooth).

Rated Perm. Pulse handling capability
voltage ac voltage
Ur U,, perm.
Capacitor length
18 mm 27 mm 32 mm
U/t 50 V/us 30 V/ps 20 V/ps
400 Vde 500V | "F | 0.5x10° V3/ps | 0.3X10° V¥/ps | 0.2X10° V/us
U,/ 215 V/ps 115 V/ps 90 V/ps
1900Vde | 700Ve, | T | 3x10°V/us | 1.6X10° V/ps [1.25X10° V/ps
U/t - 430 V/ps 330 V/us

For a voltage swing Uy, < Upp perm. the value of the permissible voltage rate of rise Upp/t can
be multiplied with the factor U, yem /Upp- The data of the nomogram must be accounted for
periodic pulses. See also “General Technical Data”, para. 5.2.6.

181
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Metallized polypropylene capacitors — Standard version

Self-healing flat capacitor winding, comprising a polypropylene dielectric. Epoxy resin
sealed to ensure resistance to humidity; flame retardant seal. The capacitor is provided
with spacers to improve solderability in the solder bath. Parallel leads; plug-in.

The capacitors are particularly suited for use at mains ac voltage load and in pulse circuits.

/I'YHJK -Tbmux H—
/ e
18 15
27 22,6
32 27.5

Dimensions in mm

[

¢d

i
641 ha— oy —

e tO,L—J

Rated ac voltage U, 250 Vac

Ac voltage Us 630 Vdc

Rated capacitance C; | Tolerance Dimensions b X h X/ Ordering code
0,047 pF 7,3X13%x18 B 32655-J6473-.
0,068 uF 7,3X13%x18 B32655-J6683-«
0,1 uF 9X15,56X18 B32655-J6104—«
0,15 uF 7.3X16,5%x27 B32655-J6154—.
022 uF o' 8sx185%27 B32655-J6224-.
0,33 uF +20%=M 10,5X19x27 B32655-J6334-.
0,47 uF 12X21X%X27 B32655-J6474—.
0,68 uF 11,6X21X%X32 B32655-J6684—-
1,0 uF 13,56X23x%X32 B32655-J6105-«

*  When ordering, the code letter for the requested tolerance must be substituted for+

v Uponrequest
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Climatic category
inaccordance with DIN 40040
Minimum limit temperature
Maximum limit temperature
Humidity category

GPF

G —40°C/— 40°F

P +85°C/+185°F

F) average relative humidity = 75%;
95% for 30 days per year; continuously
85% for the remaining days; occasionally

Testcategory

in accordance with DIN 40045
or IEC publication 68-1

Damp heat test

inaccordance with DIN 40046,
sheetb

or IEC publication 68-2-3

40/085/21

Conditions

Testtemperature +40°C/104 °F
Relative humidity (93+32) %

Test duration 21 days
Testcriteria AC

Capacitance change — =+3%

Dissipation factor ¢

change Atan d =0.5x1073%(at 1kHz)
=1 X%X107%(at10kHz)
= 50% of the minimum

value at delivery.

Insulation resistance

Resistance to vibration
Test F,: Vibration

partial test B 1 inaccordance
with DIN 40046, sheet 8

and IEC publication 68-2-6

Duration of endurance conditioning 6 hours

Frequency range 10to 55 Hz

Displacement amplitude 0.75mm
{conforming to max. 98.1 m/s?or 10 g)

Solderconditions

Temperature of the solder bath max. 260 °C/500°F

Soldering duration max. 10s
Capacitance drift /; +2%
Dissipationfactortand
as a function of frequency 102
average values H
. tané
Parameter: Lead spacing RM 275
| \’/
RM 225 T
RM15 > T
ﬂ’s >4 —4
7 7 B
Z_ N
u u
1 S
10“03 o Vhz

1) The capacitors also meet the test conditions of humidity category E as to DIN 40040.
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Dissipation factortan Maximum value Average value
measured at 20 °C (68 °F)
for 1kHz 0.5%1073 0.25x 1073
for 10 kHz 1 %1073 04 x1073

Selfinductance

approx. 20 nH

Impedance Z

mQ
asafunction of frequency F 104
(typical values) /
/
b4 . 7
I 103 \ \ //
\ V4
\\ /
Y
102 /
f ~o%
[ ,gg,o{f/‘v%?%
T
101 L I
104 105 106 107 108 Hz
-
Voltage load
Testvoltage U, 1200 Vdc, 2 s (layer to layer)
Perm. switching peaks U, = 1000V (occasionally)
Category voltage U, 250 Vac, 630 Vdc
Reversible %
. AC 2
capacitancechange —
¢ ac
as a function of temperature C1P——d
at 1 kHz (typical values) M~
0
3 AN
N
2 \‘
N
-3
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Insulationresistance R,
as afunction of
temperature &

Minimum value!)
forC=0.33pF
for C>0.33uF

Average value
forC=0.33uF
for C>0.33 pF

20 40 60 80 100°C

30000 MQ
10000s

>75000 MQ
>25000s

Inherent heating

Power loss at

10°C/18 °F excess temperature
of the case (typical values)

90 mW (capacitorlength 18 mm)
160 mW (capacitorlength 27 mm)
260 mW (capacitor length 32 mm)

Pulse handling capability (voltage rate of rise U,,/t and pulse characteristic k)
Maximum permissible voltage change per time unit with non-sinusoidal voltage load

(pulse, sawtooth).

Rated Perm. ac Pulse handling capability
voltage voltage
Ur U,p perm.
Capacitor length
18 mm 27 mm 32 mm
U/t 70 V/us 43 V/ps 36 V/ps
250 Vac 700 Ve, 1X10°V2/us | 0.6X10° V2/us | 0.5%10° VZ/us

For a voltage swing Up, > Upp perm the value of the permissible voltage rate of rise Upy/t can
be multiplied with the factor Upp perm/ Upp. The data of the nomogram must be accounted for
periodic pulses. See also “General Technical Data”, para 5.2.6.

'} The indicated values are applicable at the time of delivery. During operational life the insulation may decrease
for a short period to about 10 % of the values at the time of delivery, especially when the max. permissible
humidity of 95 % is applied for a long period, or when the capacitor is operated close to the max. operating

temperature limit.
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Metallized polypropylene capacitors — High reliability version

Self-healing flat capacitor winding, comprising a polypropylene dielectric. Epoxy resin
sealed to ensure resistance to humidity; flameretardantseal. The capacitoris provided with
spacers to improve solderability in the solder bath. Parallel leads; plug-in.

The capacitors are particularly suited for use at mains ac voltage load and in pulse circuits.

{ max —’lbmux o

?
! g ' .
j Dimensions in mm
e t04 —~—) J st —
¢d

Rated ac voltage U, 400 Vac

Dc voltage Uy 1000 Vdc

Rated capacitance Cy | Tolerance Dimensions b X h X/ Ordering code
2,2 nF 7.3X16,56x27 B32656-J8222-.
3,3 nF 7,3X16,6X27 B32656-J8332-.
4,7 nF 7,3X16,5X27 B32656-J8472—«
6,8 nF o 7,3%16,6X27 B32656-J8682.
0,01 pF 7.3X16,56%27 B32656-J8103—«
0.015 pF 8,6X18,56X27 B32656-J8153-«
0,022 uF 10,5X19%27 B32656-J8223-.
0,033 pF 12X21%X27 B32656-J8333-«
0,047 uF 11,6X21Xx32 B32656-J8473-«
0,068 pF 13,6%X23%32 B32656-J8683—.

»  When ordering, the code letter for the requested tolerance must be substituted for * £5%=2J; £10%=K.
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Climatic category

in accordance with DIN 40040

Min. limit temperature
Max. limit temperature
Humidity category

Failure quota

Load duration
Relative failure rate
Reference load

FPD/LS

F -55°C/— 67°F

P +85°C/+185°F

D average relative humidity = 80%;

100% 30 days per year, continuously;
90% for the remaining days, occasionally

300 failures per 10° component hcurs

3x10*h

300X 109X 3% 10*=0.9%

23°C, = 75% rel. humidity

400 V., 10 kHz/for higher load,

data upon request

wr

Failure criteria
Total failure

Failure due to variations

Short or open circuit

Capacitance change A_C(.‘ >+10%
Dissipation factortané >4 X max. value

Insulation resistance = 1500 MQ

Resistance to vibration
Test F,: Vibration

Partial test B1 in accordance
with DIN 40046, sheet 8
and IEC publication 68-2-6

Duration of endurance
conditioning 6 hours
Frequency range 10to 55 Hz
Displacement amplitude 0.75 mm (conforming
to max. 98.1 m/s” or 10 g)

Solder conditions

Temperature of the solder bath max. 260 °C/500 °F

Soldering duration max. 10s
Capacitance drift /, +2%
Reversible
- AC
capacitance change C
as a function of temperature %
at 1 kHz (typical values) 2
AC
C 1
T~
\
0
4 AN
N
-2 \

0 0 0 X 4 & 80 0%
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Impedance Z
as a function of frequency f %2
ical values —
(typica ) ~
z
10!
N\,
N N\ P
™N N //
0 ™ \N4
N 7 \/
N\ /((;
\ S
4 (4
10-1 \\ III _00/%')
Y7}
[ e% %
10-2 _ %
101 100 10! 102Hz
e
Insulation resistance Rjg
as a function of MQ
temperature ¥ 10°
R;
o \
o N
\
10
10
10° .
20 40 60 80 100 °C
—_———
Minimum value!) 30000 MQ
Average value > 756000 MQ

1) The values stated apply at the time of delivery. During operational life the insulation may decrease for a short
period to about 10 % of the values at the time of delivery, especially when the max. permissible humidity of
100 % is applied for a long period, or when the capacitor is operated close to the maximum operating limit
temperature.
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Dissipation factor tan §
measured at 20 °C/68 °F

Max. limit value

at 1kHz 05x107°
at 10kHz 0.5x 1073
at 100 kHz 2.0%x1073
Dissipation factor tan & 10°%
as a function of frequency 7 z
(typical values) )
tané /]
10° y.
4
/7
/
-4
10 108 104 10% Hz

Inherent heating

Power loss at

10 °C/18 °F excess temperature
of the case (typical values)

Lead spacing 22.5: 0.16 W
Lead spacing 27.5: 0.26 W

Voltage load
Test voltage U,
Category voltage U,

2500 Vdc

400 Vac 1000V dc

Pulse handling capability (voltage rate of rise U,,/t and pulse characteristic: &,)
Maximum permissible voltage change per time unit at non-sinusoidal voltages (pulse,

sawtooth).
Rated Perm. ac Pulse handlung cz pability
voltage voltage
Ug U,, perm.
Capacitor length
27 mm 32mm
Upolt 350 V/ps 175 V/ps

400 Vac 1 30 Vpp ko 8x1 05 VZ/MS 4%1 05 VZ/HS

Fora voltage swing Uy, < Upp perm the value of the permissible voltage rate of r se U,p/t canbe
multiplied by the factor Upp perm/ Upp. For periodic pulse load the data of the namogram has to
be taken into account. See also “General Technical Data”, para 5.2.6.
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MKY Capacitors B 32355

Metallized polystyrene film capacitors
High reliability version

Designation in accordance with DIN 41379: MKS capacitors
Self-healing capacitor winding with polystyrene dielectric.

Version according to figure 1: Hermetically sealed in small tubular case (cartridge),
shrunk sleeve insulated. Leads insulated at one end in low-loss ceramic lead-through,
and centrally soldered in cartridge bottom at the other.

Version according to figure 2: Hermetically sealed in tubular metal case with an inside
thread in the case bottom. Closed by a metal cover with low-loss ceramic lead-throughs.
Solder tags.

Version according to Fig. 1

la— 40*05 I max.—s=t-a—40 $05 d max.|

/o

Tinned 30 - Outer layer marking

copper lead in accordance with DIN 41313

#08
|

Minimum lead bend: 2 mm from face ends.

Version according to Fig. 2

b (205

Smax

— -

Dimensions in mm
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Ordering code example

B 32355-J2105-G

Type

Revision status (here only J)
Rated voltage (2 « 250 V dc)

:| ] T —[Capacitance tolerance (G 2%t 2%)
Rated capacitance
(105 2 10 X 10° pF = 1 uF)

Rated voltage

250V dc Figure

Rated capacitance?)
uF

Tolerance

ax/ ax/

0.10t00.15

>0.156t00.30

>0.30 to 0.50

>0.50t0 1.0

>1.0t0 1.9

>1.9t03.6

>3.6t06.0

>6.0to 10

+5%=2J

+2%=G

+1%=F

11.2X 25.5

15 X 255 1

18.2 X 25.5

25X 29

32X%x29

32X 38 2

32 X 50

40 X 50

Climatic category

in accordance with DIN 40040
Minimum limit temperature
Maximum limit temperature

Humidity category

Failure quota
Load duration
Relative failure rate

nr aoOwmm

FSC/LR

-55°C/~ 67°F

+70°C/+158°F

average relative humidity = 95%

Max. value 100%, including dew precipitation
300 failures per 10° component hours

10°h

300X 109X 10° =3%

1) Series available are: E24, E48, and E96
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B 32355

Failure criteria
Total failure

Failure due to variations

Short or open circuit

Capacitance change AEQ >+3%

Dissipation factortand > 2 X max. limit value

Insulation resistance <2500s
Test category 40/070/56
in accordance with DIN 40045
and |IEC publ. 68-1 Conditions
Test temperature +40 °C/+104 °F
Damp heat test Relative humidity (931%) %
in accordance with DIN 40046, | Test duration 56 days

sheet 5, or IEC publ. 68-2-3

Test criteria AC
Capacitance change < =t+1%
Dissipation factor

change A tan § =3x102%at 1kHz
=5x10%at 10 kHz
Insulation resistance = 50% of the minimum

value at delivery

Resistance to vibration
Test F_: Vibration

partial test B 1 in accordance
with DIN 40046, sheet 8
and IEC publ. 68-2-6

Duration of endurance

conditioning 6 hours

Frequency range 10 to 55 Hz

Displacement amplitude 0.75 mm (conforming
to max. 10 g)

Capacitors with a diameter > 15 mm must be fixed
by clamps for this test

Capacitance drift /; +1%

Dissipation factor tan 3"’

measured at 20 °C/68 °F forC=1pF C=3.6puF C>3.6uF
at 1kHz 0.5X 107° 0.56x 1073 1x1073
at 10 kHz 1x1073 ~ -

1) See also graphs on page 198
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B 32355

Solder conditions

for cartridge types Temperature of the solder bath max. 260 °C (500 °F)
Soldering duration max. 10 s
Distance to the capacitor min. 6 mm
for case types Temperature of the soldering iron max. 300 °C (5672 °F)
Soldering duration max. 5 s
Self inductance
for cartridge types approx. 20 nH (for 3 mm lead length
for case types approx. 30 to 35 nH at both ends)
Impedance Z 2,
as a function of frequency f 10
7 100
i) S~
o~ Y 7
No v
10l =
S 7z N J
p. NI/
10’ 4
a 2
7 v B
S
e 1
1(55 11
10 10° 108 10’ 10% Hz
—-f
Category voltage U, 1.00 X Uy

at dc operation
2,000 hours
for milliseconds”’

1.25 X Ugup to 70°C/158 °F
1.60 X Uy

Category voltage U,
at ac operation2’
for milliseconds

100 Vac 50 Hz up to 70 °C/158 °F
1.25 X U,

For use in pulse discharge circuits (VDE 0560, part 1 and part 2, § 51) MKY capacitors
are not suitable. In place of that Siemens MPS and MKV capacitors (B 25...) are

recommended.

1) permissible for inevitable exceptions only, not for periodic switchings.
2) When an ac voltage is superimposed to a dc voltage, the sum of the dc voltage and the amplitude of the ac

voltage, shall not exceed the rated voltage.
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B 32355

Temperature coefficient 7C
of the capacitance -120+50 X 1075/K
Insulation S,
(time constant 1) 0 t .
as a function of temperature . E
10° |
{
|
10° —~ ]
|
'\‘
10
|
3 |
0y 20 ) 80 80°C
—_—
Minimum value!
forC=1yF 100000 MQ
forC> 1 puF 100000 s
Average value >250000s

1 The indicated values are applicable at the time of delivery. During operational life the insulation may decrease
for a short period to about 10 % of the values at the time of delivery, especially when the max. permissible
humidity of 100 % is applied for a long period, or when the capacitor is operated close to the maximum operating
temperature limit.
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B 32355

Dissipation factor tan § as a function of frequency 1
Typical values, measured at 20 °C (68 °F)

3 3
105 B 32 355 'g 8 32358
t
tand an § 4
3 3 ;
< 19yF
2 O03pF| , 2 \/
} ‘ 2
! L ‘/{ 5 ! ” -
A O 74 ﬁqu
0
D10" 10° 10 102kHz 10" 10° 0 107 kHz
e f —_—f
3 -3
12 B 32385 1(% B32 355
tané 4 tans 4
10 uF|
: : 2
<36yF
\ ML . /
1 Z 1 Z
A |
s Z 19pF A 364F
o | 0 [
0 100 0 102 kHz 107 100 10' 102 kHz

Puise handling capability (voltage rate of rise U,,/t and pulse characteristic k)
Maximum permissible voltage change per time unit at non-sinusoidal voltage load (pulse,

sawtooth).
Rated voltage Uy Capacitor length
29 mm 38 mm 50 mm
U/t 15 V/us 8 V/us 5 V/us
250Vde k, 7500V?/us | 4000V%/ps | 2500 V3/ps

For a voltage swing U,, < Uy the value of the permissible voltage rate of rise U/t
can be multiplied by the factor Ug/U,,. For periodic pulse load the data of the nomogram
has to be taken into account. See also “General Technical Data”, para. 5.2.6.
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B 32355

Ac power handlung capacity at higher frequencies

The maximum permissible peak voltage U for sinusoidal and non-sinusoidal voltages
(pulse, sawtooth, trapezoidal voltages) can be obtained from the nomogram, where the
following limit values U, are not allowed to be exceeded.

250V

Rated voltage Uy

Limit voltage U, ‘ 140V

The nomogram is based on 10 °C (18 °F) inherent temperature rise of the capacitor;
this must be taken into account when considering the permissible max. temperature.
Withtrapezoidal voltage load the second harmonic frequency must be assumed. At sinusoidal
voltage load, the “sine” characteristic applies.

Un= 250V t
AN

01- \ =200 ps
C
| ¥F I S N N
T 031>05 7
A, [ //
05, O Fuo
—‘IOO//
80
v
7

/ 7

60

|

!

|

>21,9 |

,Sj [
58 // " | A 12,5ps\

6. 20 +

4

6 ~100 | sine \

8 |

0 |

2

30 kHz

04 06081

Example given:

f = 2 kHz (repetition frequency)
T =25 pus (risetime)
C= 4.3pF (capacitance)

According to the dashed line on the graph above this gives a peak voltage U of about 60 V.
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Qualified Types
in accordance with CECC-, GfW- and
VG Specifications




MKT Layer Capacitors B 32560
...B 32563

Metallized polyester layer capacitors as quality assessed type in accordance with
CECC 30401-007 {(Number of approval: 404.8/10/74)

Self-healing capacitor, comprising polyethyleneterephthalate dielectric. Mechanical
protection by small insulating plates. When mounting, attention must be given to the
surface leakage paths and air paths to adjacent live parts.

The insulating strength of the sectional areas to live parts corresponds to 1.5 times the
rated dc voltage of a capacitor; it amounts, however, to at least 300 V dc.

Connections: Parallel leads, tinned, plug-in, lead spacing 7.5 to 22.5 mm. Particularly
suitable for PCB mounting.

Type | Lead spacing “e”| dia. d }bmal‘-
B 32560 { 7.5 mm 0.6 )
B 32561 10 mm 0.6 g
B 32562 15 mm 0.6 <
B 32563 22.5 mm 0.8 {
_Tinned o
lead 1
il
i . ?d
Climatic category FME/LR . o
in accordance with DIN 40040 Dimensions in mm
Minimum limit temperature F - 55°C/— 67°F
Maximum limit temperature M +100°C/+212°F
Humidity category E average relative humidity = 75%:
rare and slight dew precipitation permitted
Failure quota L 300 failures per 10° component hours
Load duration R 10°h
Relative failure rate 300X 10°Xx 10° = 3%
Failure criteria
Total failure Short or open circuit
Failure due to variation Capacitance change A_CC >+ 10%
Dissipation factortand > 2 X max. limit value
Insulation resistance <150 MQ (= 0.33 pF)
< 50s(>0.33uF)
Test category 55/100/21"
in accordance with DIN 40045
and IEC publ. 68-1 Conditions
Test temperature +40°C/+104 °F
Damp heat test Relative humidity (93+3) %
in accordance with Test duration 21 days
DIN 400486, sheet 5 Test criteria AC
or |[EC publ. 68-2-3 Capacitance change e =t5%
Dissipation factor =3X%X10%(at 1kHz)
change A tan & =5 X 1073 (at 10 kHz)
Insulation resistance = 50% of the minimum
value at delivery

1 The test criteria are also kept after a humidity load of 56 days.
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MKT Layer Capacitors

Rated voltage Ug 100 Vdc 250 Vdc
LS" 7.5mm | LS 10mm LS15mm | LS225mm | LS7.5mm | LS10mm
Rat:d_ Dimensions bx h x /
capaci- X
tance Tolerance Ordering code
Cr B32560- B32561- B32562- B32563- B32560— B32561—
1000 pF
1500 pF
2200 pF
3300 pF
4700 pF
6800 pF
0,01 uF
2,3x7,3x9
0,015pF -D3153-*
7. 3,2x6,6x11,5
0,022yF D32zt
3,3x6,6x11,5
0,033yF -D3333-*
3,1x6,6x11,5
0,047 pF -D3473-"
|+ 5%
+10%2
oosm |1 S
4x10,1x9
0.1 uF -D3104-*
0,15 pF
5,0x10,1x11,5
0.22 wF _D3224-*
7,1x9x11,5
0.33 yF “p3334_"
8,3x10,8x11,5
047 yF -D3474-*
0,68 pF
1 F 8,5x9,8x11,6 | 5,5x9,2x16,5
s -D1105-* -D1105-*
7x10.5x16,6
1.5 uF ~D1155-+
29 uF 8,5x12,3x16,5 | 6,4x11,3x24
< M -D1225-* -D1225-*
7.7x13,4x24
33 wF ‘p1335-*

" Lead spacing

* Here, the requested tolerance & 10% = K or = 5% £ J must be inserted.
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B 32560

...B32563
250Vdc 400Vdc Ur
LS 15mm LS 22,5 mm LS 7.5 mm LS 10 mm LS 15mm LS 22,5 mm
Dimensions bx A x/
Ordering code
B32562- B32563- B32560- B32561- B32562- B32563- Cn
1000 pF
1500 pF
2200 pF
3300 pf
4700 pF
6800 pF
3,2x6,6x11,5
“Da103—" 0,01 uF
3,2x6,6x11,6
“06163-* 0,015 pF
3,2x6,6x11,5
06223+ 0,022 yF
3,3x6,6x11,5 .
D633 0,033 uF
3,9x7,2x11,5 .
06473+ 0,047 wF
3,8x6,2x16,5
D6683_* 0,068 pF
4,5x7,1x16,5 .
_D6104-* 0" W
5,56x8,2x16,56 .
~D6154-* 0.15 uF
7.2x8,6x16,5 .
8224 0.22 uF
8,3x10,9x16,5 .
 D6334" 0,33 uF
10x12,6x16,5 7.3x12,4x24
—D6474-* “Dea7a_r | 047 wF
5,9x9,3x24 8,3x15,4x24 0.68 uF
-D3684-" _D6584-" LS
9,6x11,5x16,5 i 10,4x17,56x24 1 F
-D3105-* -D6105-" i
1,5 pF
2,2 wF
3,3 uF

For detailed data refer to page 135.
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MKL Capacitors B 95017

Metallized lacquer capacitors
Type MKU 04 with quality assessment in accordance with VG 95 296, sheet 4

Version: Self-healing capacitor with metallized cellulose acetate film dielectric.

Hermetically enclosed in tubular non-magnetic metal case (cartridge); shrunk sleeve
insulated. Leads: Insulated lead-in wire at one end and centrally soldered in cartridge at

the other.

MKU capacitors B 95017 comply with the Siemens MKL types B 32 120, high reliability

version.

Qualified in accordance with: VG 95 296, sheet 4 (military type specification for plastic '
film capacitors, type MKU 04). The capacitors have the electronic test symbol.

#

W:T_f,;

Tinned copper

lead

ol
Il Denotes outer layer
[Hl in accordance with DIN 41313

i

Dimensions in mm

d,

dia. d,

Minimum lead bend: 2 mm from face ends.
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B 95017

Type MKU 04 with quality assessment according to VG 95 296, sheet 4

Rated voltage 63 Vdc 100vVde | 160Vde |  250Vdc
Rated capacitance Dimensions d; X/
uF Tolerance Ordering code
01 + 20% 6,2X17,5 8,2X17,5 8,2x21,5
’ - ° B95017-L0202-D | B95017-L0302-D | B95017-L0402-D
0.15 | +20% 6,2%X17,5 6,9X17,5 8,2X17,6 11,2X21,5
’ - ° 1 B95017-L0104-D | B95017-L0204-D | B95017-L0304-D | B95017-L0404-D
022 | +20% 6,2x17,5 6,9%17,5 8,2%X21,5 11,2X21,5
’ - ° | B95017-L0106-D | B95017-L0206-D | B95017-L0306-D | B95017-L0406-D
033 | +20% 6,9%X17,5 8,2X17,5 8,2X21,5 11,2X21,5
i -~ <Y7% 1 B95017-L0108-D | B95017-L0208-D | B95017-L0308-D | B95017-L0408-D
047 | +20% 8,2x17,6 8,2x21,5 11,2x21,6 11,2X21,5
’ - B95017-L0110-D | B95017-L0210-D | B95017-L0310-D | B95017-1.0410-D
0.68 | +20% 8,2%x17,56 8,2x21,5 11,2X25,5 11,2X25,5
i - ° | B95017-L0112-D | B95017-L0212-D | B95017-L0312-D | B95017-L0412-D
1 + 10% 8,2%x21,6 11,2x21,5 11,2x25,5 16X256,5
- ° 1 B95017-L0113-D | B95017-L0213-D | B95017-L0313-D | B95017-L0413-D
1 + 20% 8,2%x21,5 11,2X21,5 11,2x25,5 15%25,5
- ° | B95017-L0114-D | B95017-L0214-D | B95017-L0314-D | B95017-L0414-D
15 + 10% 8,2X21,5 11,2X25,5 15%25,5 15X25,5
! - ° 1 B95017-L0115-D | B95017-1L0215-D | B95017-L0315-D | B95017-L0415-D
15 +20% 8,2x21,5 } 11,2X25,5 15X25,5 15X%25,5
! - ° | B95017-L0116-D | B95017-L0216-D | B95017-L0316-D | B95017-L0416-D
22 | +10% 11,2x21,5 11,2X25,5 11,2x35,5 16X35,5
' - ° | B95017-L0117-D | B95017-L0217-D | B95017-L0317-D | B95017-L0417-D
22 +20% 11,2x21,5 11,2%x25,5 11,2xX35,5 15X35,5
! - ° | B95017-L0118-D | B95017-L0218-D | B95017-L0318-D | B95017-L0418-D
33 + 10% 11,2X25,5 11,2X35,5 15X%35,5 16,56x35,5
! - ° | B95017-L0119-D | B95017-L0219-D | B95017-L0319-D | B95017-L0419-D
33 +20% 11,2%X25,5 11,2X35,5 15%X35,5 16,5X35,5
! - ° 1 B95017-L0120-D | B95017-L0220-D | B95017-L0320-D | B95017-.0420-D
47 +10% 11,2X25,5 11,2%X35,5 16,56%X35,56 21X35,5
' - ° 1 B95017-L0121-D | B95017-D0221-D | B95017-L0321-D | B95017-L0421-D
47 +20% 11,2X25,5 11,2x35,5 16,56X35,5 21%X35,5
! - ° 1 B95017-L0122-D | B95017-L0222-D | B95017-L0322-D | B95017-L0422-D
68 4+ 10% 11,2X35,5 156X35,5 18,2x35,5 21%x35,5
' - ° | B95017-L0123-D | B95017-L0223-D | B95017-L0323-D | B95017-L0423-D
68 +20% 11,2X35,5 15X 35,5 18,2X35,5 21X35,5
' - ° | B95017-L0124-D | B95017-L0224-D | B95017-L0324-D | B95017-L.0424-D
10 +10% 15%x35,5 16,6x35,5 21x35,5 25,8x35,5
- ° | B95017-L0125-D | B95017-1L0225-D | B95017-L0325-D | B95017-L0425-D
10 +20% 15%35,5 16,5%35,5 21Xx35,6 25,8%35,5

B95017-L0126-D

B95017-L0226-D

B95017-L0326-D

B95017-L0426-D

Ordering code example

Type

B95017-L0221-D

]

I

Counting number?’ (see table)

11 The counting numbers comply with those of the military specifications (MTV 5910-004 or VG 95 296, sheet 4).
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MKL (MKU) Capacitors B 95020

Metallized lacquer capacitors with quality assessment in accordance with GfW
specifications CF 100, CF 101 and CF 104.

Version: Self-healing tubular capacitor winding with cellulose acetate dielectric. Enclosed
in tubular metal case, shrunk sleeve insulated, epoxy resin sealed face ends. Central axial
leads.

MKU capacitors B 95020 comply with the Siemens MKL types B 32110/B 32111
(25 to0 260V dc) or B 32112 (630 V dc) high reliability version.

Qualified in accordance with: GfW specifications CF100 and CF 101 (25 to 250 V dc)
CF 100 and CF104 (630 V dc)
The capacitors have the electronic test symbol.

I—— 405 (max 4045 —w= dmax
|
. / 185| 21 | 25 | 34 |45
Al t— = —
¥ m S e |225| 25 | 30 | 40 525
1
Tinned % % Denotes outer layer
copper o \LP inaccordance with d, =7.4{8.41023.7 25.9
lead — e - DIN 41313 . @ d2 0.6 0.8 1.0
Dimensionsin mm
GfW specification CF101 CF 104
Rated voltage 25 Vdc 63 Vde 100 Vdc | 160 Vdc 250 Vdc 630 Vdc
Rated Dimensions o X /
capaci- [Tolerance| Ordering code
e % B95020- | B95020- | B95020- | B95020- | BY5020- | B95020-
- _ 8,4x18,5
0033 | *20 B B B -K*608-D300
8,4X18,5
0047 | £20 - - - - - -K*610-D300
_ _ 8,4X21
0068 | +20 - - - -K*612-D300
0.1 +20 - _ 5,4%18,5 6,4X18,5 7.4%18,5 8,4X21
i _K*314-D300 | -K*414-D300 | -K*514-D300 | -K*614-D300
0,15 +20 - 5,4Xx18,5 6,4X18,5 7.4x18,5 8,4x18,5 9,4X25
' - -K*216-D300 | -K*316-D300 | -K*416-D300 | -K*516-D300 | -K*616-D300
0.22 20 _ 5,4%X18,5 6,4x18,5 7.4x21 8,4%x21 9,4%25
’ - -K*218-D300 | -K*318-D300 | -K*418-D300 | -K*518-D300 | -K*618-D300
0.33 +20 _ 6,4X18,5 7.4%18,5 8,4x21 9,4%X21 11,7X25
! - _K*220-D300 | -K*320-D300 | -K*420-D300 | -K*520-D200 | -K*620-D300
0.47 +20 5,4%18,5 7.4X18,5 7,4x21 9,4%21 10,7x21 12,725
’ - -K*122-D300 | -K*222-D300 | -K*322-D300 | -K*422-D300 | -K*522-D300 | -K*622-D300
0.68 420 6,4X18,5 7.4X18,5 8,4x21 9,4X25 10,7x25 11,7%x34
’ -K*124-D300 | -K*224-D300 | -K*324-D300 | -K*424-D300 | -K*524-D300 | -K*624-D300
1 +10 _ 7,4%21 9,4x21 10,7x25 11,7x25 _
-K*225-D300 | -K*325-D300 | -K*425-D300 | -K*525-D300
1 +£20 7,4X18,5 7,4%x21 9,4%x21 10,7x25 11,7x25 13,7x34
-K*126-D300 | -K*226-D300 | -K*326-D300 | -K*426-D300 | -K*526-D300 | -K*626-D300
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B 95020

GPW specification CF101 CF104
Rated voltage 25 Vde 63 Vdc 100 Vdc 160 Vdc 250 Vdc 630 Vdc
Rated Dimensions d X /
capaci- {Tolerance Ordering code
e % B95020- | B95020- B95020- B95020- B95020 B95020
15 410 B 8,4x21 8,4X25 12,7x25 13,7%25 _
: * -K*227-D300 | -K*327-D300 | -K*427-D300 | -K*527-D300
15 +20 7,4x18,5 8,4%21 9,4X25 12,7x25 13,7x25 16,7x34
‘ + K*128-D300 | -K*228-D300 | -K*328-D300 | -K*428-D300 | -K*628-D300 | -K*628-D300
22 +10 B 10,7x21 10,7X26 11,734 12,7%34 _
g = -K*229-D300 | -K*329-D300 | -K*429-D300 | -K*529-D300
22 420 7,4%21 10,7%21 10,7%25 11,734 12,7x34 18,7x34
" = -K*130-D300 | -K*230-D300 | -K*330-D300 | -K*430-D300 | -K*630-1300 | -K*630-D300
33 410 _ 9,4x25 9,4x34 13,734 15,7x34 _
v * -K*231-D300 | -K*331-D300 | -K*431-D300 | -K*531-D300
33 420 8,4X21 9,4x25 9,4%34 13,7x34 15,7%34 23,7x34
" -K*132-D300 | -K*232-D300 | -K*332-D300 | -K*432-D300 | -K*532-1300 | -K*632-D300
a7 +10 B 10,7X25 11,7x34 15,7x34 17,56%34 _
g = -K*233-D300 | -K*333-D300 | -K*433-D300 | -K*533-D300
a7 420 9,4%21 10,7X25 11,7x34 15,7x34 17,5x34 25,9%34
‘ -K*134-D300 | -K*234-D300 | -K*334-D300 | -K*434-D300 | -K*534-D300 | -K*634-D300
68 10 _ 10,7x34 12,7x34 18,7x34 20,7x34 _
, -K*235-D300 | -K*335-D300 | -K*435-D300 | -K*535-D300
6.8 +20 10,7x25 10,7x34 12,7%34 18,7x34 20,7X34 _
. = -K*136-D300 | -K*236-D300 | -K*336-D300 | -K*436-D300 | -K*536-D300
10 +10 _ 12,7x34 18,734 20,7x34 25,9%34 _
* -K*237-D300 | -K*337-D300 | -K*437-D300 | -K*537-D300
10 +20 11,7%25 12,7%34 18,7%34 20,7x34 25,9x34 _
= -K*138-D300 | -K*238-D300 | -K*338-D300 | -K*438-D300 | -K*538-D300
_ 16,7x34 _ _ _ _
22 £10 -K*239-D300
16,7x34 R _ B _
22 *20 - -K*240-D300
_ 23,7%34 _ _ _ _
41 10 -K*241-D300
~ 23,7%34 _ _ _ -
47 +20 -K*242-D300
_ 25,9%46 _ B _ B
100 *10 -K*243-D300
25,9%X46 _ _ _ R
100 +20 - K*244-D300

Ordering code example

Type

B95020-K*338-D300
|

3 for test level C
4 for test level D

Code number (see table)

« here the test category in accordance with the GfW specification CF 100 and the order
must be inserted:
1 for test level A
2 for test level B
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MKT Capacitors B 95042

Metallized polyester capacitors with quality assessment in accordance with GfW
specifications CF 100, CF 102 -

Version: Self healing flat capacitor winding with polyethyleneterephthalate dielectric.
Insulating film encapsulated capacitor windings, epoxy resin sealed face ends. Central
axial leads.

MKT capacitors B 95 042 comply with the Siemens MKT types B 32 227, high reliability

version.

Qualified in accordance with: GfW specifications CF 100 and CF 102.
Standard designation: CF 102-...
The capacitors have the electronic test symbol.

l' L b |s6 |>6t085 [>85
©
o= - e £ dia.d| 06| 08 | 1.0
; <
505 e (max e 405 ] S
Dimensions in mm
Rated voltage 1kvde | 1,6kvdc | 25kVdc | 4kVdc 6.3 kVdc
Rated Dimensions b X A X [
capacitance Ordering code
uF [Tolerance] B95042- 895042 B95042— B95042— B95042—
9.5x22x33 | 9x21,5X45
0,01 | £10% K*401-D300 | K*501-D300
9,5x22x33 | 9x21,56X45
001 | £20% K*402-D300 | K*502-D300
0025 | = 10% 6x12,56%x33 | 8,5X18x33 | 10x22,56X45 |13,5X32,6X46
: +10% K*203-D300 | K*303-D300 | K*403-D300 | K*503-D300
0025 | +20% BX12,56x33 | 8,56X18x33 | 10X22,5X45 |135X32,5x46
g +20% K*204-D300 | K*304-D300 | K*404-D300 | K*504-D300
005 | +100 | 6:5X13x33 | 7x165X33 |12,5x255X34| 12,5X31x46 | 19X44X46
: +£10% | 105-D300 | K*205-D300 | K*305-D300 | K*405-D300 | K*505-D300
005 | 2205 | 6:5X13x33 | 7x16,5x33 (12,5%255x34] 12,6X31X46 | 19x44X46
' +20% | “106-D300 | K*206-D300 | K*306-D300 | K*406-D300 | K*506-D300
on 0% | 7X19.5x33 | 9,5x22%33 |10,6X26,5X46| 16,6x42X46
' +£10% | +107-D300 | K*207-D300 | K*307-D300 | K*407-D300
o1 20 | 7X195X33 | 95x22x33 |1056X26,5x46 16,5X42%46
' +£20% | k+108-D300 | K*208-D300 | K*308-D300 | K*408-D300
025 | +10% |105%X26,5x33] 15,5x31x34 |155X40,6X46
: +10% | *109-D300 | K*209-D300 | K*309-D300
10.5%26,5x33| 15,6x31x34 |15,5%40,5X46
025 | £20% | «'110-D300 | K*210-D300 | K*310-D300

Ordering code example

B95042-K*307-D300

\

Type

1 for test level A
2 for test level B

210

3 for test level C
4 for test level D

Code number (see table)
« here the test category in accordance with the GfW specification CF 100 and the order
must be inserted:



MKT Capacitors B 95050

Metallized polyester capacitors with quality assessment in accordance with GfW
specifications CF 100, CF 105

Version: Self healing tubular capacitor winding with polyethyleneterephthalate dielectric.
Enclosed in plastic tube, epoxy resin sealed face ends. Central axial leads.

MKT capacitors B 95050 comply with the Siemens MKT types B 32 237, high reliability
version.

Qualified in accordance with: GfW specifications CF 100 and CF 105.
Standard designation: CF 105-...
The capacitors have the electronic test symbol.

d max
je— 40 *5 ﬂ*lmax —— 405 —a]
== i —
- ! !
il .
Tinned copper e e 4&' . . .
lead Dimensions in mm
Rated voltage 1 kVdc ‘ 1,6 kVdc 1 2,5 kVdc 4 kVdc 6,3 kVdc 8 kVdc 10 kVdc |12,5 kVdc
Rated Toler- Dimensions d x /
capaci- | ance Ordering code
tance B895050- | B95050— | B95050— | B95050— | B95050— | B95050- | B95050—~ | B95050—
_ 9,6x56
680 pF - - - - - - K*801-D300
7.5x33 8,5x33 8.6x45 8,5x56 10,6x56
1000 pF - - - -K'402-D300- | -K*502-D300 | -K*602-D300 | -K*702-D300 | -K*802-D300
2500 of _ _ 8.5x33 8,5x33 11,6x33 11,5x45 11,6x56 12,5x56
P +50,, _K*303-D300 | -K*403-D300 | -K'503-D300 | -K'603-D300 | -K*703-D300 | -K*803-D300
-20
5000 nF _ 7.5x24 9,5x33 10,5x33 10,5x45 12,5x45 13,5x56 _
P K*204-D300 | -K*304-D300 | -K*404-D300 | -K*504-D300 | -K*604-D300 | -K*704-D300
0.01 uF _ 10.6x24 10,5x33 12,5x33 13,6x45 16.5x45 _ _
‘ L K*205-D300 | K*305-D300 | -K*405-D300 | -K'506-D300 | -K*605-D300
11,5x24 _ 16,5x33 _ _ _ _ _
0.025uF -K*106-D300 -K*306-D300

Ordering code example B95050-K«303-D300

Type ] L Codenumber
(see table)

« here the test category in accordance with the GfW specification CF 100 and the order
must be inserted:
1 for test level A 3 for test level C
2 for test level B 4 for test level D
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List of Sales Offices




Unsere Geschaftsstellen

Bundesrepublik Deutschland und Berlin (West)

Siemens AG

Salzufer 6-8

Postfach 1105 60

1000 Berlin 11

2 {030) 39 39-1, 183766

Siemens AG

Contrescarpe 72

Postfach 1078 27

2800 Bremen 1

< (0421) 364-1, [td 245 451

Siemens AG

Lahnweg 10

Postfach 1115

4000 Diisseldorf 1

& (0211) 30 30-1, @ 8 581301

Siemens AG

GutleutstraRe 31

Postfach 4183

6000 Frankfurt 1

o (0611) 262-1, & 414131

Siemens AG
Lindenplatz 2
Postfach 10 56 09
2000 Hamburg
2 (040) 2 82- 1 - 2162721

Siemens AG

Am Maschpark 1

Postfach 63 29

3000 Hannover 1

< (0511) 199-1, @ 922 333

Siemens AG

N 7, 18 (Siemenshaus)
Postfach 20 24

6800 Mannheim 1

< (0621) 2 96-1, 462261

Siemens AG
Richard-Strauss-StraRe 76
Postfach 20 2109

8000 Miinchen 2

% {089) 92 21-1, 529421

Siemens AG
Von-der-Tann-StraRe 30
Postfach 24 29

8500 Niirnberg 1

> (0911) 6 54-1, 622251

Siemens AG
Martin-Luther-Strae 25
Postfach 3 59

6600 Saarbriicken 3

< (0681) 30 08-1,0d 4 421431

Siemens AG
Geschwister-Scholl-StraBe 24
Postfach 1 20

7000 Stuttgart 1

> (0711) 20 76-1, 723941

Siemens Bauteile Service
Grindlacher StraRe 260
Postfach 146

8510 Fiirth-Bislohe

< (0911) 3001-1, [ 623818

Europa

Belgien

Siemens S.A.

chaussée de Charleroi 116
B-1060 Bruxeiles

< (02) 537 3100, [ 21347

Bulgarien

RUEN,

Technisches Beratungsbiiro
der Siemens Aktiengesellschaft
uliza Nikolai Gogol 5,

agal Boulevard Lenin

BG-1504 Sofia

> 457082, 22763

Danemark

Siemens A/S

Borupvang 3

DK-2750 Ballerup

% (02) 6565 65, 1 35 313

innland
Siemens Osakeyhtio
Mikonkatu 8
Fach 8
SF-00101 Helsinki 10
> (90) 16 26-1, 12 465

Frankreich

Siemens Société Anonyme
39-47, boulevard Ornano

B.P. 109

F-93203 Saint-Denis CEDEX 1
o (16-1) 8 206120, :d 620853

Griechenland

Siemens Hellas E.A.E.

Voulis 7

P.0.B. 601

Athen 125

2 (021) 32931, 216 291

GroRbritannien

Siemens Limited

Siemens House

Windmill Road
Sunbury-on-Thames

Middlesex TW 16 7HS

< (09327) 85 691, @ 89 51091

Irland
Siemens Limited
8, Raglan Road
Dublln
> (01) 684727, J 5341

Island

Smith & Norland H/F
Noatan 4

P.O.B. 519
Reykjavik

> 28322, 2055

Italien

Siemens Elettra S.p.A.
Via Fabio Filzi, 25/A
Casella Postale 4183
1-20124 Milano

% (02) 6248, @ 36 261

Jugoslawien
Generalexport

Masarikova 5/XV

Postanski fah 223
YU-11001 Beograd

> (011) 68 48 66, J 11287

Luxemburg

Siemens Société Anonyme
17, rue Glesener

B.P. 1701

Luxembourg

< 497 11-1, @ 3430

Niederlande
Siemens Nederland N.V.
Wilhelmina van Pruisenweg 26
Postbus 16068
Den Haag 2500

< (070) 782782, (14 31373

Norwegen

Siemens A/S

Ostre Aker vei 90

Postboks 10, Veitvet
N-Oslo 5

< (02) 15 30 90, 18477

Osterreich

Siemens Aktiengesellschaft
Osterreich

Apostelgasse 12

Postfach 326

A-1031 Wien

< (0222) 72 93-0, [ 11866

Polen

PHZ Transactor S.A.

ul. Stawki 2

P.O.B. 276

PL-00-950 Warszawa

< 398910, ™ 8132288

Portugal

Siemens S.A.R.L.

Avenida Almirante Reis, 65
Apartado 1380

Lisboa 1

< (019) 538805, @l 12563

Ruménien
Siemens birou

de consultatii tehnice
Strada Edgar-Quinet 1
R-7 Bucuresti 1

> 1518 25, 11473



Schweden

Siemens Aktiebolag

Avd. elektronikkomponenter
Norra Stationsgatan 69
Stockholm

(Fack, S-104 35 Stockholm)
2 (08) 2417 00, [d 116 72

Schweiz
Siemens-Albis AG
Freilagerstral3e 28
Postfach

CH-8047 Ziirich

o (01) 247 3111, I 52131

Spanien

Siemens S.A.

Sede Central

Orense, 2

Apartado 155

Madrid 20

2 (91) 4 55 25 00, 27769

Tschechoslowakei
EFEKTIM,

Technisches Biro Siemens AG
Anglicka ulice 22

P.0.B. 1087

CS-120000 Praha 2

> 258417, 122 389

Tiirkei

Elektrik Tesiat ve Mihendislik A.$.
Meclisi Mebusan Caddesi,

65/35, Findikli

P.K. 64, Tophane

istanbul

% 45 20 90, [ 22 290

Ungarn

Intercooperation AG,
Siemens Kooperationsbiiro
Bodsz6rményi at 9-11

P.0.B. 1525

H-1126 Budapest

< (01)154970, d 224133

Union der Sozialistischen
Sowijetrepubliken
Vertretung der Siemens AG
Kurssowoj Pereulok, Dom 1/1,
Kwartira 4,

Wchod Sojmonowskij Projezd
Postf. 77, Internationales Postamt
SU-Moskau G 34

202771, 7413

Afrika
Agypten

Siemens Resident Engineers

6, Salah El Din Street, Zamalek
P.0.B. 775

Cairo

7 817228, X 321

Algerien

Siemens Algérie S.A.R.L.
3, Viaduc du Duc des Cars
B.P. 224, Alger-Gare
Alger

o 639547/51, [ 52 817

Athiopien

Siemens Ethiopia Ltd.

Ras Bitwoded Makonen Building
P.0.B. 6505

Addis Ababa

2 151599, ™ 21052

Libyen

Assem Azzabi

17, 1st September Street,
Tarig Building

P.0.B. 2583

Tripoli

o 415 34, 20029

Marokko

SETEL S.A.

km 1, Route de Rabat
Casablanca-Ain Sebéa
2 351025, 1 21914

Nigeria

Siemens Nigeria Limited
Industrial Estate 3 f,
Block A

P.0.B. 304

Lagos (Oshodi)

> 419 20, ™z 21357

Sidafrika

Siemens Limited

Siemens House,

Corner Wolmarans and

Biccard Streets, Braamfontein
P.0.B. 4583

Johannesburg 2000

> (011) 7159111, 58-7721

Sudan

National Electrical

& Commercial Company
Murad Sons Building,
Barlaman Street

P.0.B. 1202

Khartoum

> 80818, 4 642

Tunesien

Sitelec S.A.,

Société d'Importation

et de Travaux d'Electricité
26, Avenue Farhat Hached
Tunis

> 242860, 112 326

Zaire

Siemens Zaire S.P.R.L.
1222, Avenue Tombalbaye
B.P. 98 97

Kinshasa 1

> 22608, 21377

Amerika

Argentinien

Siemens Sociedad Anénima
Avenida Pte. Julio A. Roca 516
Casilla Correo Central 12 32
RA-1067 Buenos Aires

2 3004 11,0z 121812

Bolivien

Sociedad Comercial & Industrial
Hansa Limitada

Calle Mercado esquina Yanacocha
Cajon Postal 14 02

La Paz

> 54425, [z 5261

Brasilien

ICOTRON S.A,, Industria de
Componentes Electrénicos
Avenida Mutinga, 3716
Caixa Postal 1375
BR-05110 Sao Paulo 1

2 (011)2610211
11-23633, 11-23 641

Chile

Gildemeister S.A.C.,

Area Siemens

Amunategui 178

Casilla 99-D

Santiago de Chile

> 82523

TRA SGO 392, TDE 40588

Ecuador

Siemens S.A.

Avenida América y
Hernandez Girén s/n.,
Sector 28

Casilla 35 80

Quito

> 245363, ™ 22190

Kanada

Siemens Electric Limited
Montreal Office

7300 Trans-Canada Highway
P.0.B. 7300

Pointe Claire, Québec H9R 4R6
> (514) 6957300,
05-822778

Kolumbien
Siemens S.A.

Carrera 65, No. 11-83
Apartado Aéreo 8 0150
Bogota 6

> 610477, i1 44 750

Mexico

Siemens S.A.

Poniente 116, No. 590
Apartado Postal 150 64
México 15, D.F.

> 5670722, 1772700

Uruguay

Conatel S.A.

Ejido 1690

Casilla de Correo 1371
Montevideo

2 917331, @ 934

Venezuela

Siemens S.A.

Avenida Principal,
Urbanizacion Los Ruices
Apartado 3616

Caracas 101

2 (02) 3485 31, 25131

Vereinigte Staaten
von Amerika
Siemens Corporation
186 Wood Avenue South
Iselin, New Jersey 08 830
< (201) 4 94-1000
WU 844 491

TWX WU 710 998 0588



Asien

Afghanistan

Afghan Electrical Engineering
and Equipment Limited
Alaudin, Karte 3

P.0B.7

Kabul 1

2 40446, ™ 35

Bangladesch

Siemens Bangladesh Ltd.

74, Dilkusha Commercial Area
P.0.B. 33

Dacca 2

> 244381, 824

Hongkong

Jebsen & Co., Ltd.

Prince’s Building, 23rd floor
P.0.B. 97

Hong Kong

2 5225111, ™ 73221

Indien

Siemens India Ltd.

134A, Dr. Annie Besant Road, Worli
P.0.B. 6597

Bombay 400018

> 37 99 06, J 112 373

Indonesien

P.T. Siemens Indonesia
Kebon Sirih 4

P.O.B. 24 69

Jakarta

2 51051, @ 46 222

Irak

Samhiry Bros. Co. {W.L.L)
Abu Nawas Street

P.0.B. 300

Baghdad

> 900 21, 2255

Iran

Siemens Sherkate S. (K.)
Khiabane Takhte Djamshid 32,
Siemenshaus

Teheran 15

> (021) 6141, 212 351

Japan

Nippon Siemens K.K.

Furukawa Sogo Building,

6-1, Marunouchi 2-chome,
Chiyoda-ku

Central P.0O.B. 1619

Tokyo 100-91

= 00813284-0173, 27 441

Jemen (Arab. Republik)
Tihama Tractors

& Engineering Co. Ltd.

P.0.B. 49

Sanaa

> 2462, 217

Korea (Republik)
Siemens Electrical
Engineering Co., Ltd.

Daehan Building, 8th floor,
75, Susomun-dong, Chung-ku
C.P.0.B. 3001

Seoul

> 7777558, 23229

Kuwait

Abdul Aziz M. T. Alghanim Co.

& Partners

Abdulla Fahad Al-Mishan Building
Al-Sour Street

P.0.B. 3204

Kuwait, Arabia

o 42 33 36, ™ 2131

Libanon

Ets. F. A. Kettaneh S.A.
{Kettaneh Freres)

Rue du Port, Inmeuble Fattal
P.B. 110242

Beyrouth

> 22180, 20614

Malaysia

Guthrie Engineering (Malaysia)
Sdn. Bhd.,

Electrical &

Communications Division

17, Jalan Semangat

P.0.B. 30

Petaling Jaya

2 773344, @ 37573

Pakistan

Siemens Pakistan Engineering

Co. Ltd.

llaco House, Abdullah Haroon Road
P.O.B. 7158

Karachi 3

~~ 516061, ¥ 2820

Philippinen

Engineering Equipment, Inc.,
Machinery Division,

Siemens Department

2280 Pasong Tamo Extension
P.0.B. 7160,

Airmail Exchange Office,
Manila International Airport,
Philippines 3120

Makati, Rizal

< 854011/19,

RCA 7222 382, EEC 3695

Saudi-Arabien

E. A. Juffali & Bros.
Head Office

King Abdul Aziz-Street
P.0.B.1049

Jeddah

=~ 22222, 40130

Singapur

Siemens Components PTe. Ltd.
Promotion Office

19B — 45B, Jalan Tenteram
Singapore 12

2 550811, ™ 21 000

Syrien

Syrian Import Export & Distribution
Co., S.A.S. SIEDCO

Port Said Street

P.0.B. 363

Damas

= 134 31, @2 11267

Taiwan

Delta Engineering Ltd.

42, Hsu Chang Street, 8th floor
P.0.B. 58497

Taipei

= 31147 31, 11 21826

Thailand

B. Grimm & Co., R.O.P.

1643/4, Petchburi Road (Extension)
P.0.B. 66

Bangkok 10

2524081, 2614

Australien

Australien

Siemens Industries Limited
Melbourne Office

544 Church Street
Richmond, Vic. 3121

2 (03) 4297111, @d 30425
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