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Summary of Types

Type  |Lead Rated Rated
spacing capacitance voltage
MKL capacitors (DIN aésignatio;l: MKU capacitors)
B 32110 |225 0.1 25
to to to
M 40 mm 10 pF 250 Vdc
B 32111 |40 22 63 Vdc
and to
52.5 mm 100 pF
B 32112 {225 0.033 630 Vdc
to to
l 40 mm 4.7 uF
B 32120 |25 0.1 63
to to to
- 45 mm 10 pF 250 Vdc
wm
B 32121 |- 22 100 Vdc
to
100 pF
- B32122 |30 0.033 630 Vdc
) to to
M‘N« ~,/ 45 mm 3.3 uF
\ el
/"% 0a3M 0%
//_




DIN climatic Standards and Design Features and Page
category qualifications applications
IEC climatic
category
FPE/JR Quality-assessed | Tubular winding | Optimum self- 54
version (ESA, in metal tube, healing capability;
55/085/56 Gfw, VDE) see epoxy resin high volumetric
B 95020. sealed; insulat- | efficiency;
ing sleeve. high pulse handling
capability.
B 32110 and
FPE/JR B 32112 up to 60
18.7 mm dia
55/085/56 available as taped
versions.
FPE/JR 65
55/085/56
FPC/JR Quality-assessed | Tubular winding | For high climatic 70
version in acc. in hermetically | requirements;
55/085/56 with VG 95296, |sealed, non- optimum self-
Part 4 (MKU 04) |magnetic metal |healing capability;
and VDE see can, insulating high volumetric
- —B 95017. sleeve. efficiency; high
FPC/JR — pulse handling 77
- capability.
55/085/56
FPC/JR — Tubular winding | For high climatic 81
in hermetically requirements;
55/085/56 sealed, non- reliable self-
magnetic metal | healing capability;
can, insulating high Q insulation.
sleeve.




Summary of Types

Type Lead Rated Rated
spacing capacitance voltage
o _ 1
MKT capacitors
B 32227-J |40 0.01 1
to to to
50 mm 0.25 pF 6.3 kVdc
B 32227-A |- 0.025 1
to to
0.25 pF 6.3 kVdc
) B 32231 |20 0.01 100
to to to
50 mm 10 pF 630 Vdc
o
a,'W"W
o B 32237 |30 680 pF 1
to to to
60 mm 0.025 pF 12.5 kVdc
- B 32510 |7.5mm 0.47 to 1.0 pF | 63 and 100 Vdc
B 32511 [10 mm 0.22to 1.0 yF | 100 and 250 Vdc
§§ Pl B32512 [15mm 0.22 to 2.2 yF | 100 to 400 Vdc
1 % B 32513 [22.5 mm 0.68 to 6.8 uF | 100 to 400 Vdc
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DIN climatic Standards and Design Features and Page
category qualifications applications
IEC climatic
category
GMG/KS - Flat winding Version for high 88
with insulating voltage applica-
40/100/21 sleeve, epoxy tions, e.g. in high
resin sealed face | voltage generators
ends. Axial leads | and testing instru-
or thread bolts ments used in
with flat plugs. |industrial
electronics.
GMG DIN 44113 Flat winding Coupling and 93
with insulating blocking in circuits
40/100/21 sleeve, epoxy used in industrial,
resin sealed face | audio and video
ends; central electronics.
axial leads.
GMG/KS - Tubular winding | Version for high 100
in plastic tube, voltage applica-
40/100/21 epoxy resin tions, e.g. in high
sealed face voltage generators
ends; central and testing
axial leads. instruments.
FME/JR Similar to Stacked-film Complementary 105
DIN 44112; construction, types to
55/100/56 CECC 30401-007, | fully insulated, |B 32520...523.
Version B tinned leads, Blocking and
plug-in in the coupling.
lead spacing.

1"




Summary of Types

Lead Rated Rated
spacing capacitance voltage
MK'I: cla;citors o
''''' B 32529 |5 mm 4700 pF to 63 Vdc
1.0 pF
B 32520 | 7.5 mm 1000 pF to 63 to 400 Vdc
0.68 pF
B 32521 |10 mm 0.01 to 0.33 pF | 100 to 400 Vdc
B 32522 |15 mm 0.033 to 1.0 pF | 100 to 630 Vdc |
B 32523 |22.5 mm 0.1t03.3uF | 100 to 630 Vdc
B 32524 |27.5 mm 0.33t0 10 pF | 100 to 630 Vdc
a B 32539 |5 mm 4700 pF to 63 Vdc
1.0 pF
B 32530 | 7.5 mm 1000 pF to 63 to 400 Vdc
0.68 F
B 32531 |10 mm 0.01 to 0.33 pF | 100 to 400 Vdc
B 32532 |15 mm 0.047 to 1.0 pF | 100 to 400 Vdc
B 32533 |225mm  |0.22 to 3.3 oF | 100 to 400 Vdc
B 32534 |27.5 mm 0.68to 10 uF | 100 to 400 Vdc
- B 32560 | 7.5 mm 1000 pF to 100 to 400 Vdc
0.68 pF
, B 32561 |10 mm 0.01to 1.0 pF | 100 to 400 Vdc
250 B 32562 |15 mm 0.068 to 2.2 uF | 100 to 400 Vdc
| e 5 B 32563 |22.5 mm 0.47 to 3.3 pF | 100 to 400 Vdc
MKC capacitors
B 32550 | 7.5 mm 1000 pF to 100 and 250 Vdc
0.22 uF
B 32551 |10 mm 0.01 to 0.22 pF | 100 and 250 Vdc
B 32552 |15 mm 0.15 to 0.33 pF | 160 Vdc
B 32553 |22.5 mm 0.47 to 1.0 pF | 160 Vdc
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DIN climatic Standards and Design Features and Page
category gualifications applications
IEC climatic
category
FME/JR DIN 44112, Flame-retardant | Standard version 107
CECC 30401-043, | in acc. with for commercial

55/100/56 Version 1 UL 94 V-0, electronics; taped

epoxy resin version available

sealed plastic for 5 mm and

can; tinned 7.5 mm lead

leads, plug-in spacings.

in the lead

spacing.
FME/JR DIN 44122, High rel version 121
(LS 5 mm) CECC 30401-026, for industrial
FMD/JR Version 3 elec‘_(ronics;_taped
(LS 7.5 to version available
27.5 mm) for 5 mm and

7.5 mm lead
spacings.
55/100/56
FME/JR CECC 30401-007, | Stacked-film Space saving 135
Version A construction; mounting at high

55/100/21 tinned leads, packing density
or plug-in in the
55/100/56 lead spacing.
FMD/JR DIN 44116 Flame-retardant | Minor temperature | 148

in acc. with dependence of
55/100/56 UL 94 V-0, capacitance, low

epoxy resin dissipation factor,

sealed plastic high capacitance

can; tinned stability; high rel

leads, plug-in in

the lead spacing.

version.
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Summary of Types

Type Lead Rated Rated
spacing capacitance voltage
MKP (gpiacitors
B 32650 |15 mm 0.022 to 0.33 uF | 250 to
22.5 mm 1500 pF to 1.0 pF | 1500 Vdc
27.5 mm 0.022 to 4.7 pF (300 to
§ 200 e 1500 V,,)
B 32655 |15 mm 0.047 to 0.15 yF | 250 Vac
22.5 mm 0.22 to 0.47 pF (630 Vdc)
27.5 mm 0.68 to 1.0 pF
B 32656 |22.5 mm 2220 pF 400 Vac
to 0.033 pF (1000 Vdc)
27.5 mm 0.047 to 0.1 pF
| ek
§
B 32662 |- 3300 pF to 1.2 pF |4 to 40 kVdc

14




DIN climatic Standards and Design Features and Page
category qualifications applications
|IEC climatic
category
GPE - Wound capacitor | High insulation 159
with face-end resistance;
40/085/56 contacts. Built pulse-proof;
into flame- for TV deflection
retardant circuits, high
plastic-can; voltage stages
epoxy resin and SMPS.
sealed leads to
ensure humidity
resistance;
plug-in in the - -
GPE - lead spacing. Suitable for line 159
ac voltage load
40/085/56 and pulse circuits.
FPD/JS - For high reliability | 159
applications, in
55/085/56 particular suitable
for line ac voltage
load and pulse
operation.
GSF - High-voltage Suitable e.g. in 167
capacitor, transmitting, or
40/070/21 selfhealing, radar equipment, in
encapsulated in | voltage multipliers.
plastic case;

tinned wire tags.

15




Summary of Types

Type  [Lead Rated Rated
spacing capacitance voltage
ﬁ;(Y capacitors B
B 32355 |35 mm 0.10 to 0.5 pF | 250 Vdc
5 = v
& “B»ﬂgss.‘
- >0.15 to 10 pF | 250 Vdc 1

A 77

le‘Jralifriédr }yp(;s ~—]\7I—I-(i.#capacitors

B 95017 |25

45 mm

0.1 to 10 uF

63 to 250 Vdc

B 95020 [22.5
to
52.5 mm

0.033 to 100 pF

25 to 630 Vdc

16



DIN climatic Standards and Design Features and Page
category qualifications applications
IEC climatic
category
TFPC/JR - Tubular windings, | Very close capaci- | 170
hermetically en- | tance tolerances,
55/085/56 closed in metal |very low dissipation
can; with insulat- | factor, suitable for
ing sleeve, cen- |resonant circuit
tral axial leads at | applications.
both ends.
FPC/JR - Tubular windings, 170
hermetically en-
55/085/56 closed in metal
can; closed by a
metal cover with
low loss ceramic
lead-throughs,
single-ended
soider tag
J connections.
VG 95296, Part 4 (military type like type For military 178
specification for plastic film B 32120 applications and
capacitors, type MKU 04). use under
Quality assessment & extreme climatic
stress.
SCC 3006 like types Capacitors with 180
SCC 3006/009 B 32110, quality assessment,
SCC 3006/012 B 32111, permitted for
CF 100, 101, CF 104 B 32112 space applications
Quality assessment in acc. with ESA
and GfW
specifications.

17







Available Capacitance and Voltage Ratings

MKL Capacitors Page 54 to 81

Type Rated dc > Rated capacitance Cg
voltage E6 series
I 0.01 uF 0.1 pF 1 pF 10 pF 100 pF

B32110| 25V 0.47

63V 0.15
B 32110/|100V
B 32120 160V
250V

B32111| 63V 22 e—
B 32121100V 22 e—

B32112|630V 0.033 4.7
B 32 122i630 v 0.033 3.3

MKT Capacitors (axial leads) Page 88 to 100

Type Rated d¢| ———— > Rated capacitance Cg
voltage
Vi 680 pF 1000 pF 2500 pf 5000 pF 0.01 uF 0.026 uF 0.05 uF 0.1 pF  0.25 pF

1,0 kV T |

1,6 kV
B 32227 2,5kV
4,0 kV
6,3 kV

1,0 kV -
1,6 kV
2,5 kV
4,0 kV
6,3 kV
8,0 kV
10,0 kV
12,5 kV

B 32 237

— > Rated capacitance Cy, E6 series
0.01 pF 0.1 pF 1 pF 10 pF

100V 0.15
250V 0.047
400 V 0.022 4.7
630V 0.47

B 32231

19




Available Capacitance and Voltage Ratings

MKT Capacitors (leads plug-in in the lead spacing)

Type J Lead ‘ Rated dc - - e Réted Vcair;ac;a'nce Cr (pF)W
spac- | voltage o ~ o ~ ®
ing ' V» |5 T 8§ & & & _ ©° ¥ 9 3
i ] ] S) ) ) ) o o o o e)
o o o o o o o o o o o
B 32529/B 325395 _Jszv ' { = ——
63V
100 V
B32520/832530 7,5 | 100V
400 V .
B 32521/B 32531 100V
B32500) 10 |250V
‘ 400 V L
— . —_— — — - e — — — — — — —_ —_—
B 32522/B 32532 ;gg&
(B32512) 15 200y
B32522 630V }
B 32523/B 325633 100V
(B 32513) i 250V
225 Ja00vV | \
B 32523 630V
100V
B 32524/B 32534 250 V [ ‘
275 |00V - !
B32524 | jesov || | | | | | | | |
| Tioov 17 71 T T T ) ’ﬁfT T
B 32560 75 |250V
so00v |
100 V -
B 32561 10 |250V
400V
100V o B
B 32562 15 |250V
400 V
100V
B 32563 22,5 250V
400V

msmwww B 32510..B 32513 are complementary types to the new series B 32520...B 32523.

20




Page 105 to 135

0.068

0.1

0.22

™ ~
@ <
o o

0.68

<Q © N
- - ~

| Rated dc
voltage

I 0.15

Lead
spac-
ing
mm

J22.5

275

7.5
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Available Capacitance and Voltage Ratings

MKC Capacitors Page 148
fypiew . 7Tﬁéted de | > Rated capacitance Cy (uF) 7
Lead voltage E6 series
spacing Vi 0.001 0.01 0.1 1.0
B 32550 |100V 0.047 e——— () ) )
7,5 mm 250V
B 32551 100V 0.068 e——— 0 22
10 mm 250V !
B 32552 160V | 0.15 e— .33
15 mm
B 32553 160V 0.47 w—
22,5 mm |
MKP Capacitors Page 159
Type Rated ‘ -> Rated capacitance Cy (uF)
| voltage E6 series
A | 0.001 0.01 0.1 1.0 10
250 Vvdc | | [ [ o033 47 |
400 Vdc | | ‘ 2.2 |
R 32650 |1000Vdc | 10022 0.33
1200 Vdc | | 0.022 en——— () 15 l
1500 Vdc 1500 pF 0.033 i
f
B 32 655 250 Vac | [ 0.047 ‘
i j t +
B 32656 | 400 Vac | 2200pf | |
3300 pF 0.01 uF 0.04 uF 0.15 uF 1.2 uF
‘ 4 kVdc | | 0.22 ﬁ
6 kVdc 0.08 }‘ 0.44 |
|10 kVde 0.03 0.22 J
B 32662 |15 kVdc 009 |
|20 kVdc 7500 pF
30 kVdc ! 0.018
|40 kVdc 13900 pF 0.012
MKY Capacitors Page 170
Type | Rated dc iVersion ‘ -> Rated capacitance Cy (uF)
voltage E24, E48, E96 series
Vi 0.1 0.5 10
. |
B32355 250y |axalsol-
| idertags \

22



Comparison of Previous and New Types

Metalized Polyester Film Capacitors

The MKT types B 32234, B 32509 and B 32535, still contained in the Data Book
1982/83, are no longer available. They were replaced by a new range of capacitors, some
of them exhibiting reduced dimensions. The types B 32510...B 3251 3 werereplaced as
well, nevertheless some of them are still contained in this book for reasons of comple-
mentation (see page 105). Due regard has been paid to the interchangeability of lead

spacings and capacitance ratings.

In the survey below the previously available types are compared with the corresponding

new ones.

Previous types (Data Book 1982/83)

New types (Data Book 1985/86)

B 32234 B 32521...524
MKT capacitors in acc. with DIN 44112 MKT capacitors in acc. with DIN 44112
- { max - — bmax. .- [P |1 g— —f b MAX. pa—
¢ | -
i 1
g g
< -~
- & '
u \ s
[} \
- - —— ‘ New 8104 (- —f
708 206 08
Type Lead spacing | Rated dc voltage Type Lead spacing 1 Rated dc voltage
B 32234 |10 mm 100...630 V B 32521 |10 mm 100...400 V
15 mm 100...630 V B 32522 |15 mm 100...630 V
22.5 mm 100...630 V B 32523 |22.5 mm 100...630 V
27.5 mm 100...630 V B 32524 |27.5 mm 100...630 V
B 32509...513 B 32520...529

MKT stacked-film capacitors

MKT capacitors in acc. with DIN 44112

- { max - — D maxr=
|
)
-~
ol g "
| = al
‘ * ;
1}
t— E 0L ——
90,5..08
Type Lead spacing | Rated dc voltage
B 32509 5 mm 63V
B 32510 7.5 mm 100...400 V
B 32511 10 mm 100...400 V
B 32512 15 mm 100...400 V
B 32513 22.5 mm 100...400 V

- { max - jbmox -
| ‘ i g
3
£
<
!
\ o
I
Rl e 4 - -—
#05 08
Type Lead spacing | Rated dc voltage
B 32529 5 mm 63V
B 32520 7.5 mm 63...400 V
B 32521 |10 mm 100...400 V
B 32522 |16 mm 100...630 V
B 32523 |22.5 mm 100...630 V

23




Comparison of Previous and New Types

Previous types (Data Book 1982/83) New types (Data Book 1985/86)
B 32535 B 32530...539
MKT capacitors in acc. with DIN 44122, MKT capacitors in acc. with DIN 44122,
high rel version high rel version
— { max - ’TmeXV‘ — { max - - b MAX. =
‘ i
| I i i
: 5
=3 1S
-~ -~
| |
! !
o o
- e 04 - —r—— - e t04 -t
205 08 205 08
Type Lead spacing l Rated dc voltage Type [ Lead spacing I Rated dc voltage
B 32535 5 mm 63V B 32539 ‘ 5 mm 63V
7.5 mm 100...400 V B 32530 7.5 mm 100...400 Vv
10 mm 100...400 Vv B 32531 |10 mm 100...400 V
15 mm 100...400 V B 32532 |15 mm 100...400 vV
22.5 mm 100...400 V B 32533 |22.5 mm 100...400 V
27.5 mm 100...400 V B 32534 ‘ 27.5 mm 100...400 Vv

24



Comparison of Previous and New Types

Metalized Polycarbonate Film Capacitors

The types B 32435, B 32540, B 32541 and B 32545, still contained in the Data Book
1982/83, are no longer available. They were replaced by the new type series B 32550 to
32553.

The unprotected types B 32540 and B 32541 have largely been integrated into the new
can versions B 32550 and B 32551, this kind of encapsulation resulting, however, in
slightly increased dimensions. The lead spacings remained unaltered up to the capaci-
tance value 0.1 uF; for capacitance values >0.1 pF Siemens recommends the series
B 32552 with the lead spacing 15 mm/160 V.

In the survey below the previously available types are compared with the corresponding
new ones with special reference to the differences in rated voltage and the E-series.

Previous types (Data Book 1982/83) New types (Data Book 1985/86)
B 32435 B 32551...553
MKC capacitors in acc. with DIN 44116, MKC capacitors in acc. with DIN 44116,
high rel version high rel version
. [ max - — bmax - r — [ max - ..1 ,,._‘ b max
Nl 1 [
< ES
' 1
J u‘) w
—- e -— -—— \ +0, e ]\
¢08 #0.6 08

Type

Lead Rated dc i E-series Type Lead Rated dc \ E-series
spacing voltage spacing | voltage |

B 32435 |10 mm |160V B 32551 |10 mm |250V £E6
15 mm |[160V B 32552 |15 mm | 160V E6
160 V B 32553 |22.5mm | 160V E6

JEEGUENEN
NN N

rmmm
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Comparison of Previous and New Types

Previous types (Data Book 1982/83)

B 32540, B 32541
MKC capacitors,
standard version

New types (Data Book 1985/86)

B 32550, B 32551
MKC capacitors in acc. with DIN 441186,
high rel version

T—~ [ max — =t bmaxje - ,— [ max —1‘ bHmax =
| L _£ |
r ; L
| 1 £
| % <
Tinned T ;
I AN | lead i :
\ S w
\ 7
N\ 104 _—\L LT - -l 1
206 406
Type Lead Rated dc | Cap. Type Lead Rated dc | Cap.
spacing voltage range spacing voltage range
B 32540 | 7.6mm |250V | 1000 pF | B 32550 | 7.5 mm | 250V 1000 pF
to 0.1 pF to 0.1 pF
B 32541 10 mm |[250V 0.01 to B 32551 10 mm [250V 0.01 to
0.47 pF 0.1 pF
B 32545 B 32550
MKC capacitors, MKC capacitors in acc. with DIN 44116,
high rel version high rel version
~  105max = =i4max =

=
S
=47 == 10max —

—~— A Max-———

— {max j - HMOX 1
u)‘

Lo
e e 4 — - e
#0,6
| 7]5‘31‘ - -
207
Type | Lead | Rated dc | F-series Type | Lead Rated dc | E-series
‘ spacing voltage ‘ spacing voltage
B 32545 7.5 mm 100 to E12 B 32550 |7.5 mm 100 and E6
400 V 250 v
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General Information




General Information

1 Introduction

Metalized plastic film dielectric 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 um are vacuum-deposited. The metal-
ized films are either of wound construction in tubular or flattened form or arranged in the
more recent stacked construction. A hot metal spray technique is used for making electri-
cal contact to the edges of the metalized winding. This ensures low loss and low induc-
tance characteristics of the finished capacitor. MK capacitors comply with VDE specifi-
cation 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 occurs with voltage breakdown of the dielectric, evaporates the
metalization in the area of the breakdown without impairing the dielectric. This results in
effectively isolating the region of the failure. The time necessary for the self-healing pro-
cess is less than 10 ps. Since only fractions of the energy stored in the capacitor are dissi-
pated in the self-healing process, the potential drop remains accordingly low. The capaci-
tor design ensures that self-healing processes occur only occasionally, even when the
parameters of category voltage and upper category temperature apply; statistical mea-
surements with MKL capacitors reveal that approx. 0.2 self-healing processes are to be
expected per year and per pF. The capacitance variation would therefore be less than 1 %
after 10? breakdowns. The self-healing characteristic is independent of maintaining the
specified limit conditions, and can even be effective at low voltage ratings where electro-
chemical action takes place.

3 Types

Metalized plastic film dielectric — 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 also designated
as MKU capacitors.

MKT capacitors comprising polyethyleneterephthalate (trade name e.g. Hostaphan®,
Mylar®, etc.) as dielectric and vacuum-deposited metal layers.

MKC capacitors comprising polycarbonate (trade name Makrofol®) as dielectric and
vacuum-deposited metal layers.

MKP capacitors comprising polypropylene as dielectric and vacuum-deposited metal
layers.

MKY capacitors self-healing capacitors with highly insulating, low loss dielectric
(polypropylene) and vacuum-deposited metal layers.

28



Characteristics in brief

Type

MKL (MKU)

MKT

MKC

MKP

MKY

Dielectric

Lacquer film

Polyethylene-

Polycarbonate

Polypropylene

Polypropylene

(cellulose terephthalate
acetate)
Capacitance range 33000 pF 680 pF 1000 pF 2200 pF 0.1 pF
to to to to to
100 pF 10 pF 1.0 pF 2.2 pF 10 pF
Rated dc voltages 25 to 63V 100 to 250V to 250V
630 V to 12.5 kV 250V 40 kV
Temperature range -55... -55... -55... -55... -55...
(category values) +85°C +100°C +100°C +85°C +85°C
Capacitance drift +6/-3% +3% +3% +2% +1%
AC/C or+2%
Dissipation factor
tan d (average values)
1 kHz|15-10 3 5-103 3103 0.256-103% |0.5-10"3
10 kHz [ 25 - 103 13103 5-103 05-103 1-103
Insulation resistance R, | 15000 s 15000 s 25000 s 25000 s 250000 s
Time constant r
(average values)
Temperature coefficient | +600 +250 (0] —-250 -230
TCin 10 ¢/K
in the ambient
temperature range
(typical values)
Pulse handling capability | max. max. max. max. max.
(voltage rate of rise 20 V/us 1000 V/ps 100 V/ps 1000 V/ps 30 V/ps

V,,/7) at full voltage
amplitude

29




General Information

4 Constructional design

4.1 Contacting

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

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

4.2 Dimensions
The main dimensions stated for MK capacitors are maximum dimensions in mm including
the insulating sleeve (see 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 pF. The capacitance values are graded according to the E series. The actually available
values of the E series (E6, E12, E24, E48, E96) are contained in the individual data sheets.

5.1.2 Tolerances available

MKL capacitors +20, 210%

MKT capacitors +50/-20%, +20, =10, +5%
MKC capacitors +20, £10, +5%

MKP capacitors +20%, =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:

Code letter M K J G F
Capacitance tolerance +20% +10% +5% +2% +1%
E series 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.

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

30



Figure 1 shows characteristic curves of the main metalized plastic film capacitors.
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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 resistance 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 figure 2.

Figure 2 AC
Rel. capacitance change —
versus frequency 7, ¢
at 20°C/68°F
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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. For standard type capacitors, 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 44 110 typical values for a storage time of two years
are also given. The storage conditions stated under para. 3.5.3. are applicable.

5.2 Voltage and current operation

5.2.1 Rated voltage V;

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°C).

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 V, (at dc operation)

The category voltage V, is the maximum dc voltage, which may be applied continuously to
the capacitor and is dependent upon the ambient temperature. The resulting voltage
derating at higher temperatures is covered by outline drawings in the appropriate data
sheet (definition in accordance with DIN 40110).

5.2.3 Category voltage V, (at ac operation)

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

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 V.

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

For operation at higher frequencies and for non-sinusoidal ac voltage load see para. 5.2.5.
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5.2.4 Peak voltage

The peak voltage is the maximum voltage which may be applied to the capacitorforashort
period, e.g. with non-period switchings.

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 handling capability (see
para. 5.2.6) must be taken into account.

In case of sinusoidal voltages, the inherent temperature rise A T of the capacitor depends
on

- the voltage amplitude V, = V = V,,, X v'2 and the frequency f
and in case of pulse-shaped ac voltages on
— double the voltage amplitude V,,, the voltage rate of rise, and the pulse repetition
frequency.
For sinusoidal voltages, sawtooth-shaped pulse trains (1 steep edge per cycle) or trapezoi-
dal pulses (2 approximately equally steep edges per cycle), the maximum permissible
voltages for an inherent temperature rise of about 10 K.can be obtained from the diagrams
contained in this book.
In case of other voltage curves or in ambiguous cases send us a dimensioned voltage/time
diagram indicating the maximum voltage rates of rise together with the specification of
the ambient temperature and we will give you further information.

5.2.6 Pulse handling capability (current carrying capability)

. L d . . .
According to the equation /= C E‘; pulse-shaped voltages with high voltage rates of rise
d Voo S i, . o
E‘t/% ~2 result in high currents / in the capacitor. The thermal energy dissipated by these

;
. . . d .
currents in the contacts is proportional to j/QdIOI’ 5( d—‘t/)?dt. To avoid thermal overheat-

ing the pulse characteristic, calculated by
, dv AV2  AV,2 )

ki=2\t - )dt=2 — +—F—+ ...
° 5( dt) ! (A t, At,

must be lower or at least equal to the &, value specified for the individual type.
AV,, At, or AV,, At, etc. represent the correlated voltage portions and periods of the curve
of the voltage pulse approximated by a polygonal course.
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=
At

AV,

pd
At —f

For pulse-shaped voltages with

straight-line pulse edges (trapezoidal, sawtooth) applies: Ky = 2 X V,,2/t[V2/ps]
For spontaneous and short-circuit like

discharges and charges applies: k's = V2/RC[V?/us]

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

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

k, values for higher temperatures are available on request.

Summary of terms used:

Peak-to-peak voltage (operating voltage) Voo [V]
Charging voltage A [V]
Ohmic resistance in the charging and/or discharging circuit R (Q)
Capacitance of capacitors c [uF]
Voltage rise time T [ps]
Permissible pulse characteristic of the capacitor k, [V2/us]
Pulse characteristic calculated from circuit data K’y [V2/us]

Calculation example

Known:

Capacitor B 32510, LS 7.5, V3 = 250 Vdc

The corresponding &, value is 50,000 V2/us (refer to page 115).

With a voltage swing of Vi = 100V, the permissible voltage rate of rise is deduced as:

Vpp _ ko _ 50,000 VQ/[JS

T 2XV, 2xX100V

= 250 V/ps
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5.3 Dissipation factor

The dissipation factor tan ¢ depends on temperature and frequency and rises with increas-
ing frequency and increasing capacitance. It mainly depends on the dielectric losses and
the contact resistance of the leads.

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

5.4 Insulation

The insulation of a capacitor is indicated either as a resistance value R in MQ or as a time
constant ¢ in seconds = MQ X pF. It consists of the insulation resistance of the dielectric
(layer to 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 metalized film capacitors, the insulation 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 tempe-
rature, voltage, and time. It is made up from the charging, recharging and leakage currents

Ve =e

(definition in accordance with VDE 0560, Part 1, 8 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 at 23°C/73.4 °F and a
relative humidity =65%.

Measuring voltage for:
Capacitors with Vg [ <100 V t =100V
Measuring voltage i 10V ‘ 100 V

The insulation resistance for more than 95% of all capacitors lies far above the stated mini-
mum value at delivery. The average value is, therefore, also indicated in the individual 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) is applied over a longer period or when the capacitor is used contin-
uously in the range of the maximum operating temperature.

5.5 Self inductance and impedance

The self inductance of metalized plastic film capacitors depends on the inductance of their
leads and the winding. Because of the large contacting area by which all turns of the
winding are connected, the self inductance is especially low. The resonant frequency of a
capacitor results from its self-inductance and its capacitance.
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Typical impedance characteristics of MK capacitors are shown in figure 3, demonstrated
on an MKT capacitor. The measuring conditions comply with DIN 41328, sheet 2, length
of leads 3 mm.

Q

101( : “

Figure 3
Impedance Z
versus frequency f

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 40040 as follows:

1st code letter G F B -

Lower category temperature -40°C/ | -55°C B _
gory emp ~40°F | -B67°F

2nd code letter S P M ~

Upper category temperature +70°C/ +85°C/ +100°C/ | _
PP gory temp +158%F | +185%F | +212%F

3rd code letter humidity category G F(E3)) D C
Average relative humidity per year =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 Climatic categories in accordance with DIN IEC 68-1

MK capacitors are graded according to defined climatic categories which result from the
climatic conditions according to which the capacitors have been tested. The climatic
categories comprise three parameters:

') These days should suitably be distributed throughout the year.

?) 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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Example:

Climatic category 55/085/56
Test A: Cold
~55°C/~67°F — -

(in accordance with DIN [EC 68-2-1)
Test B: Dry heat
+85°C/+185°F —
(in accordance with DIN IEC 68-2-2)
Test C: Damp heat (steady state)
56 days —
(in accordance with DIN IEC 68-2-3)

6.2 Soldering conditions

As regards solderability and soldering heat resistance tests DINIEC 68, Part 2-20 applies,
unless otherwise specified.

Solder bath temperature: max. 260°C/500°F

Soldering time: 5s

For soldering capacitors of particularly small volume, suchas B 32560 and B 32561, the
following procedure is recommended:

Maximum heating on the preheating path (flux dry path) up to 80°C/176°F

Solder bath temperature: max. 245°C/47 3°F

Soldering time: 4s

Quick cooling, e. g. by a fan, after the actual soldering, to minimize the post-heating effect
of the still liquid solder.

6.2.1 Resistance to cleaning agents

Organic solvents consisting of alcohols or certain fluorocarbons or a mixture of both
groups are suitable to clean soldered-in capacitors from flux residues and similar residues.
Suitable solvents are, e.g.:

— Ethyl alcohol

— Isopropy! alcohol

— Trifluor trichloroethane

— Mixtures of the above-mentioned components

By no means should solvents or solvent mixtures be used which contain chlorinated car-
bons or ketones. This type of solvents may attack or corrode the capacitor or its sleeve.
Unprotected capacitors (such as B 32510 to 513 or B 32560 to 563) require a drying
period if an electrical test is to be carried out successively.
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Tables 1 and 2 give a selection of appropriate solvents which are commercially available at
present. Table 3 shows a selection of solvents which are not suited for MK capacitors.

Table 1:

Presently available trifluor trichloroethanes (selection)

Designation Manufacturer
Freon TF Du Pont
Frigen 113 TR Hoechst
Arklone P ICI

Kaltron 113 MDR Kali-Chemie
Flugene 113 Rhone-Progil
Table 2:

Presently available solvent mixtures of the components ethyl alcohol, isopropyl! alcohol,

and trifluor trichloroethane (selection)

Designation 2 Manufacturer
Freon TE; Freon TP 35; Freon TMS; Freon TES Du Pont
Frigen 113 TR-E; Frigen 113 TR-P; Frigen 113 TR-M Hoechst
Arklone A; Arklone F; Arklone L; Arklone K ICI

Kaltron 113 MDA; Kaltron 113 MDI; Kaltron 113 MDM Kali-Chemie
Fiugene 113 E; Fiugene 113 iPA; Fiugene 113 M | Rhone-Progii

Table 3:

Presently available solvent mixtures of chlorinated carbons and ketones with fluorized
carbons (selection) which are not suited for the cleaning of MK capacitors.

Designation Manufacturer
Freon TMC; Freon TA; Freon TC Du Pont
Arklone E ICI

Kaltron 113 MDD; Kaltron 113 MDK Kali-Chemie
Flugene 113 CM Rhone-Progil
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6.3 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 restrictions are indicated on the individual data sheets.

The terminals meet the requirements of DIN IEC 68-2-21.

Test Ua - Tensile Diameter of wires <0.8 mm: 10 NY)
> 0.8 mm: 20 N
Test Ub — Bending Two bendings through 90° in the opposite direction.

The loading weight shall be 5 N at =0.8 mmz2 dia
10 N at >0.8 mm? dia

Test Uc - Torsion of axial wires | Condition 2

Test Ud - Torque Condition 1

of threaded bolts M 3205Nm
M4 21.2Nm
M5=22 Nm

For cube-shaped types with parallel leads, the termination tests Ub and Uc are not
applicable.

6.4 Sealing unprotected MKT stacked-fiim capacitors
The numerous kinds of sealings entail difficulties in indicating the know-how — based on

own experiments — for every application. According to our understanding, the following
sealing materials are suitable for any application:

Acid-anhydride hardening, non-flexibilized epoxy resins; indifferent, electrically non-
conductive hardeners; hardening temperature max. 100°C (21 2°F).

A sealing, comprising those elements, has stood our tests and has been utilized in the
electronics industry.

6.5 Resistance to vibration

The ability of MK capacitors to withstand vibration load complies with the conditions
specified in DIN IEC 68, Part 2-6, test Fc.

Frequency range 10 to 55 Hz
Displacement amplitude 0.75 mm
Duration of endurance conditioning 3 X 2 hours

This vibration load is equivalent to a maximum of 98.1 m/s2or 10 g

Big components have to be fixed by clamps for this test.

W10N =1 kp
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6.6 Low air pressure

MK capacitors feature reliable operation even in high altitudes.
Test in accordance with DIN 40046, sheet 13 or IEC recommendation 68-2-13 providing
a degree condition of severity of 44 hPa.

7 AQuality specifications

(Delivery quality, reliability, service life, failure rate)

7.1 Delivery quality

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

7.1.1 Random samples

The customer may carry out incoming inspections which are to be subject to the sampling
inspection plan standards specifying the acceptance or rejection of a delivery lot in con-
junction with the fixed AQL (acceptable quality level) values. The scope and maximum
permissible number of defects of a random sample is specified in DIN 40080 (identical
with MIL Std. 105 D and IEC 410), single sampling inspection plan for normal inspection,
inspection level Il. The sampling instructions of this standard are such that a delivery lot
will most probably be accepted (more than 90%) if the percentage of defective compo-
nents does not exceed the specified AQL value. Generally, the average defect percentage
of our delivered components lies clearly below the AQL value.

7.1.2 Classification of defects

A defect exists if a component characteristic does not correspond to the specifications
stated in the data sheets or an agreed delivery contract. Classified are total defects
(inoperatives) which generally exclude a functional application of the component, and less
important defects.

Total defects are

— open or short circuit

— component, case, leads or encapsulation broken
— missing or incorrect marking

— intermixing with other device types.

Deviations from this list are specified in the relevant data sheets or are agreed upon
separately.

The other defects are classified as

— defects in the electrical features (e.g. if a characteristic value exceeds its max. per-
missible tolerance range)

— defects in the mechanical features (e. g. incorrect dimensions, damaged cases, illegible
or incorrect marking, and twisted or bent leads).
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7.1.3 AQL values
The following AQL values apply to the specified defects:

— for total defects (electrical and mechanical) 0.1
— for the sum of the electrical defectives 0.4
— for the sum of the mechanical defectives 0.4

The sum values include the related total defects.

7.2 Reliability (in accordance with DIN 40040)

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 load duration and failure quota is used for characterization.

7.2.1 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 permitted for the particular type. Here, the diagrams of apendix 2, DIN
40040, page 7, are to be taken into account for a reduced relative humidity at tempera-

diivnn abAuia rAanrs
tures above room temperature.

Electric stress implies operation at rated voltage (direct voltage or permissible superim-
posed alternating voltage); the sum of direct voltage and amplitude of alternating voltage,
however, must not exceed the rated voltage.

Mechanic stress primarily implies resistance to vibration as described in para. 6.5.

7.2.2 Service life

The service life 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 of the climatic category (see DIN 40040)

7.2.3 Failure rate!)

The failure rate is the ratio of the number of failures and the service life specified. It is indi-
cated in failures per 10° component hours and identified by the 4th code letter of the
climatic category in accordance with DIN 40 040.

Specifications of the component failure rate provides the equipment manufacturer with a
basis for reliability forecasts and permits him to estimate the scope of servicing required.

‘)eri DrN 40040 the failure rate in the ratio to time is designated as failure quota.
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expresses the failure rate (averaged over time Ag). It depends on the failure criteria, the
stress, and the operating time.

The failure rate is expressed as a reciprocal period. The customary unit is 10-9/h = fit
(failures in time).

In case of stress conditions and temperatures which differ from the specifications in
para. 7.2.1, the following conversion factors can be used for calculation:

Stress Conversion Temperature Conversion
ratio factor factor
100% 1 =40°C 1

75% 0.4 55°C 2

50% 0.2 70°C 5

25% 0.06 T max 10

10% 0.04 —

7.2.4 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:

. AC
- capacitance change e

- dissipation factor change A tan

- insulation resistance
Failure due to variation means deviations of electrical values which can generally be
considered as being acceptable. In a lot of cases, there will be no functional failure of the
unit, even if the capacitor exceeds one or even several of those limits. However, there are
no hard-and-fast rules; the crucial factors are the nature and sensitivity of the circuit in
question.

The failure criteria for the MK capacitors contained in this book can be found in the individ-
ual data sheets.
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7.2.5 Example of coding the climatic category and reliability
Code letters FPC/JR

Lower category temperature ‘J L——‘ Load duration

Upper category temperature ——

Humidity category Failure rate

7.3 Supplementary information

Quality data, which always refers to a large number of components, does not assure char-
acteristics in a legal sense. Conversely, an agreement as regards such data does not ex-
clude the possibility of the customer being able to claim replacement forindividual defec-
tive capacitors within the framework of the terms of delivery. However, we are not able to
assume any further liability, in particular as regards the consequences of component
failure.

Furthermore, it must be taken into consideration that information on the service life and
failure rate refers to an average production situation in each case and that such informa-
tion must thus be considered as average values (statistical anticipated values) based upon
a large number of delivery batches of identical capacitors. They are based upon experi-
ence gained during use of the components and on data obtained from a preceding test
under normal conditions or more severe conditions (for the purpose of accelerating the
test).
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7.4 Inspection plan for metalized plastic film capacitors with MKT stacked-film
capacitors (B 32560...563) serving as example

Quality check

1
} l Inspection of raw material and parts ]
“y

v

Production
l Incoming goods
[ Vapor-deposition on films

Continuous conductance measurement,
check of equipment data

N

Film cutting

Metal-free edge control,
visual inspection

‘ Prefabrication

Sampling for conductance +
dimensions of films/master roll

Winding, marking

Check of setting data by
quality control team

-

Metal spraying

Check of setting data, layer thickness
and temperature measurement

1

Tempering

-

Separation of rings from reel

Identity of type and marking

|-

e

Saw-welding and wiring

Capacitor production

Inspection of capacitance,
isolation strength of cutted edge

Inspection of wire tensile
strength, lead spacing

|
J
]
|
l
Temperature check J
]
|
J

QcC gate

100% final inspection of
electrical parameters

settings, mechanical characteristics

I i

Check of automatic testers, l

~

Packing

¥

Sampling for conformance test

- > N ——
QC gate < o )
\\//
Check of package
(marking, contents, date code)
Daily check for quality assessment
acc. to CECC, soldering test
Qac gate [

‘ Testing and final inspection

H Approval by quality control team I

R 2

Shipping

|
[

I :

r — Stock
|

‘I\’//\”'V o L Identity check ]




8 Ordering codes

Siemens has introduced part numbers 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.

Ordering code example: B 32520-A3104-K

Type —L Capacitance tolerance (K& =% 10%)
Revison status Rated capacitance
Rated voltage 3= 250 Vdc (104=10x10% pF = 0.1 pF)
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.

8.1 Marking the capacitors

The capacitance of the capacitors is, in most cases, marked according to DIN 40825.
Example of marking MKT capacitors, can version, LS 5 mm:

68 nF, Cap. tolerance =20%, 63 V: §68nM63
0.1 pF, Cap. tolerance £10%, 63 V: §u1K63
1.0 pF, Cap. tolerance =5%, 50 V: §1uJ50
The date of manufacture is either marked in clear or as date code accordingto DIN41314.
Code for specification of the ] o Code for speéi?ication of the
year month
1979 o L January 1
1980 M i February ] 2
1981 N | March 3
1982 P April 4
B 1983 B -Rﬁg B May - 5 il
1984 s June 6
1985 T July 7
77777 1986 U August s |
I 1987 o \Y Septem;érr\ T "7’*97 ]
o 771 §§§ i o w ] I October ) 0
1989 ;(Rg& November R T\J o N
1990 A B December o

Example of year-month coding: 1984, May: S5
1985, Dec.: TD
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9 Packaging MK capacitors on continuous tapes

We provide taped versions with axial and unidirectional leads tailored to automatic
assembly of equipment. Taping of MK capacitors with axial leads is based on
DIN IEC 286-1; taping of types with unidirectional leads is done in accordance with
DIN IEC 286-2 (at present draft).

Taped MK capacitors with axial leads

Preferably the MKL capacitors B 32110 and B 32112 up to a rated diameter of 18.7 mm
are taped for automatic assembly.

Dimensions and tolerances

f*=——————————— Length of tape as required

| lw]m

e 1,2 max.
W -
© ; e N
4% 4HiullHinleﬂlull
R L] P | ‘ ‘ ; | i
> £ . H ! . | H Vo 1 I : N
g L DT D Y
WD[ﬂ'llLuijLiHﬁlH‘glii!lliw :
T,,
Dimensions in mm
Diameter D Standard Permissible Inner tape Body
spacings deviations spacings b location
between over _ _ (perm.
components | 10spacings a=6+1) a=9+1 lateral
S deviation)
mm mm mm mm k')
54.. 94| 1005 +2 ’
10.7...13.7 15+ 0.75 +3 96 £ 2 | 93+2 fna' )+ 1.4 mm
15.7...18.7 20 + 1 +4

') Measurement in acc. with IEC 294 (DIN 41099, sheet 1)
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Minimum order quantities for taped MK capacitors with axial leads

Using only small numbers of taped components would be uneconomic as the share of
taping and packing expense would increase the costs considerably. Moreover, automatic
assembly is only reasonable for larger quantities. We, therefore, determined minimum
order quantities for taped MK capacitors, which also correspond to the capacity of the
packaging box.

Max. diameter Packaging unit Kind of packing
(mm) (item/cardboard box)

5.4 1500

6.4;7.4 1300

8.4;9.4;,10.7 600

AMMO pack

1.7 500

12.7; 13.7 400

156.7;16.7; 17.7; 18.7 300

Ordering code for taped, axial-leaded MK capacitors

The ordering code (part number )‘ r taped MK capacitors {produced in quantity) isformed
by appending a “9” to the code of untaped components.

Example: untaped capacitor B 32110-E1105-M
taped capacitor B 32110-E1105-M9
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Taped MK capacitors with unidirectional leads

Stacked-film capacitors with lead spacings of LS 5, LS 7.5/5 (leads crimped to LS 5), as
well as LS 7.5 are particularly suitable for taping of components with unidirectional leads.

Dimensions and tolerances

dp Jp

i
I

——— Direction of unreeling

. . Dimensions at:

Designation Symbol Tolerance| Notes:
- LS 5 LS 7.5/5| LS 7.5

Lead diameter | d 0.5 0.5 0.5 1.0.05
Spacing hole center/ P, | 3.80 3.80 3.80 +0.65
lead center - |
Lead spacing (LS) F l 5 5 7.5 +0.6 | measured at top of
Lead spacing (LS)’ F | 7.5 -0.1 |component body
Pitch of the spgcket holes | P, 12.7 +0.2 |1 mm/20 X P,
Slope of capacitors Ah (0] +2
Slope of capacitors Ap 0] +1.3
Carrier tape width w 18 +0.5
Hold-down tape width w, 6 +0.5
Posmon of sprocket holes w, 9 +0.5
Position of hold-down tape | W, 0.5 to 3.0
Spacing hole center/bottom | 18 +2 | depending on
plane of componen! body 16.5 +0.3 | assembly system
Spacing hole center/ O
start of crimping or H, 16.0 +0.5
bending
Spacing hole center/ H, 32.20 max
top of component body
Sprocket hole diameter D, 4.0 +0.2
Tape thickness t 0.7 +0.2
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Cassette packing

Reel packing

—55951”

AMMO pack

Dimensions in mm

1) Inner dimensions
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Ordering codes

Lead spac- Dimens. Hor#, Cassette packing Reel packing AMMO pack

ing mm mm
H=18 B32529—A*—+89 |B32529—A«—+189 |B32529—A-+—+289
H=165 B32529—A**—+69  |B32529—A+—+169 |B32529—As++—+269

5
H=18 B32539—A*—+89  |B32539—A--—+189 |B32539—A++—+289
H=165 B32539—A*—+69  |B32539—A++—+169 |B32539—A++—+269
Ho =16 - B32510-T105—K159 |B32510-T105—K259
75/5 |Ho=16 - B32520—A+++*—4159 |B32520—A+++—+259
Ho= 16 - B32530—A*+++—+159 |B32530—A+*++—+259
Ho= 16 - B32550—B+++—+159 |B32550—B+*+*—+259
H=18 B B32510-T105-K189 |B32510-T105—-K289
H=165 B32510-T105-K169 |B32510-T105—K269
H=18 B32520—A+*+—+89 |B32520—A+++—+189 |B32520—A+++—+289
55 |H=165 B32520—A*+—+69 |B32520—A*++—+169 |B32520—As+*+—+269

H=18 B32530—A*+—+89 |B32530—A+++—+189 |B32530—A+++"—+289
H=165 B32530—A*+—+69 | B32530—A+++—+169 |B32530—A+++"—+269
H=18 B32550—B:++*—+89 |B32550—B+*+*—+189 |B32550—B++***—+289
H=165 B32550—B++++—+69 |B32550—B+++*—+169 |B32550—B+***—+269

The ordering code digits marked by = or + are to be replaced by the appropriate specifi-
cations shown on the corresponding data sheets.

Packaging units (minimum order quantities)

Capacitb?‘) Minimum order quantity = packaging unit in items
Cassette and

Cr Vi reel packing AMMO pack

B 32529/B 32539, lead spacing 5 mm

4700 pF

to 2000 1700

0.1 uF

0.15 pF 63 Vdc 1400 1300

0.22 pF 1400 1300

0.33 pF 1100 1000

0.47 uF 1000 900

0.68 pF 1000 900

1.0 pF 800 700

') For dimensions see individual data sheets
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B 32071

Cabacitor}r)m ) VMinimum order quaAn'tity = packaging unit in iter{{s
Cassette and
Cy { Vi reel packing AMMO pack
B 32510, lead spacing 7.5/5 or 7.5 mm
10 uF | 63vdc | 800 700
B 32520/B 32530, lead spacing 7.5/5 or 7.6 mm
1000 pF I
to 1700 1500
0.010 uF
0.015 uF 400 Vdc 1300 1100
0.022 uF 1300 1100
0.033 uF 1000 900
0.047 puF 800 700
0.015 puF 1700 1500
0.022 puF 1700 1500
0.033 pF 1700 1500
0.047 uF 250 Vdc 1300 1100
0.068 uF 1000 900
0.10 puF 1000 900
0.15 uF 800 700
0.047 uF 1700 1500
0.068 pF 1700 1500
0.10 uF 1700 1500
0.15 uF 100 Vde 1300 1100
0.22 uF 1000 900
0.33 uF 800 700
0.15 uF 1700 1500
0.22 uF 1700 1500
033 uF 63 Vdc 1300 1100
0.47 uF 1000 900
0.68 uF 800 700
B 32550, lead spacing 7.5/5 or 7.5 mm
1000 pF
to 1300 1100
0.033 uF | 250Vdc S . ,
0.047 pF 1000 900
0.068 pF 1000 900
0.1 uF 800 700
0.047 uF
to 1300 1100
01wk 100 Vdc [ R B
0.15 pF 1000 900
0.22 pF 800 700

1) For dimensions see individual data sheets
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Metalized Lacquer Film Capacitors




MKL Capacitors

BB 32110

Metalized lacquer film capacitors — high rel version
Designation in accordance with DIN 41379: MKU capacitors. Self-healing tubular capac-
itor winding with cellulose acetate dielectric. Enclosed in metal tube, with insulating
sleeve, 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 95020
in section “Qualified Types”). They comply with the regulations SCC 3006 and
SCC 3006/009 of ESA (European Space Agency), as well as with the specifications CF 100
and CF 101 of GfW (German Space Agency), and have the electronic test symbol.

Packaging on continuous tapes
Capacitors of this type are also available packaged on continuous tape. For taping instruc-
tions and ordering information refer to B 32071, page 46.

o 4025 o

ft— [max — - 415 *—‘»1

d1maxl-4~

|
N
Q}"':EB‘;‘*:/ | i / | 185 |21 |25 |34
/ il I
4 i i e) 1225 |25 |30 |40
Tinned =~ 4 ) 3 d | =74 | =84
copper lead fo—— el — 1 .
“P L].E Dimensions in mm dia.dTO,G ‘ 08
Rated dc voltage | 25 v?) Je3v 100V [160V [250V
Rated capacitance Dimensions o, X /
MF | Tolerance Ordering code B 32110~
0.1 5.4x18.5 6.4 X 18.5 7.4x185
: -E104-M -£1104-M -£2104-M
0.15 5.4 X 18.5 6.4x18.5 7.4%185 8.4x185
) -F9154-M -E154-M -E1154-M -E2154-M
0.22 5.4x185 6.4 %185 7.4 %21 8.4 % 21
' 20%AM -F9224-M -E224-M -E1224-M -£2224-M
0.33 TR 6.4 % 18.5 7.4 %185 8.4 % 21 9.4 x 21
‘ -F9334-M -E334-M -E1334-M -E2334-M
047 5.4x185 7.4x185 7.4 x 21 9.4 X 21 10.7 x 21
) -D3474-M -F9474-M -E474-M -E1474-M -E2474-M
0.68 6.4x18.5 7.4x185 8.4 x 21 9.4 %25 10.7 X 25
) -D3684-M -F9684-M -E684-M -E1684-M -E2684-M
1 7.4x18.5 7.4 x21 9.4 x 21 10.7 x 25 11.7 x 25
-D3105-M -F9105-M -E105-M -E1105-M -E2105-M
15 7.4x185 8.4 x 21 9.4 x 25 12.7 %25 13.7 x 25
) -D3155-M -F9155-M -E155-M -E1155-M -E2155-M
2.2 (£10% 2 K)» 4 %21 10.7 x 21 10.7 x 25 11.7 %34 12.7 x 34
) - -D3225-M -F9225-M -£225-M -E1225-M -E2225-M
+20%=2 8.4 x 21 9.4 %25 9.4 %34 13.7x34 15.7 x 34
33 +20%=M -D3335-M -F9335-M -E335-M -E1335-M -E2335-M
47 9.4 % 21 10.7 X 25 11.7 X34 15.7 X 34 17.7%34
) -D3475-M -F9475-M -E475-M -E1475-M -E2475-M
6.8 10.7 x 25 10.7 X 34 12.7 x 34 18.7 X34 20.7 X 34
) -K3685-M -F9685-M -E685-M -E1685-M -E2685-M
10 11.7 %25 12.7 x 34 16.7 x 34 20.7 X 34 259 X 34
-D3106-M -F9106-M -E106-M -E1106-M -E2106-M

') Minimum distance between lead bend and capacitor body: 1 mm.
2) Only available with a capacitance tolerance =20 mm = M
3) Upon request

B All capacitors of this type are preferred types (see page 4).
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B 32110

DIN climatic category FPE/JR
in acc. with DIN 40040
Lower category temperature F -55°C/-67°F

Upper category temperature P +85°C/+185°F

Humidity category E average relative humidity =75%;

95% for 30 days per year continuously;
85% for the remaining days occasionally;
rare, brief dew precipitation permitted

Failure rate J 30X 10-9h = 30 fit
(40°C/104°F, Vg) for conversion tables for other stresses and
temperatures see page 42.
Load duration R =105h
Failure criteria
Total failure Short or open circuit
+

Failure due to variations Capacitance change A? > 13%

Dissipation factor tan¢o > 1.5 X upper category

values
Insulation resistance <150 MQ (=0.33 pF)
< 50s (>0.33 pF)

IEC climatic category 55/085/56
in acc. with DIN IEC 68-1
Conditions
Test temperature +40°C/+ 104°F
Damp heat test Relative humidity (93 72) %
in accordance with Test duration 56 days

DIN IEC 68-2-3
Test criteria

Capacitance change % =+5%
Dissipation factor =3 X 10-3%3at 1 kHz
change A-tan o <5 X 10-3 at 10 kHz

Insulation resistance =50% of the minimum
value as supplied

Resistance to vibration Duration of endurance conditioning 6 h

Test Fc in acc. with Frequency range 10 to 55 Hz

DIN IEC 68-2-6: Displacement amplitude 0.75 mm

vibration, sinusoidal (conforming to
max. 10 g)

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

Resistance to solderiné t;;at‘) Solder bath temperature max. 260°C/500°F

Test Tb in acc. with Soldering duration max. 10 s
DIN IEC 68-2-20 Distance to the solder joint min. 6 mm
AC
Capacitance change < =+3%

1) For soldering recommendations also refer to “General Information”, para. 6.2.
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MKL Capacitors

B 32110

Capacitance drift /, + G(y

-37°
Dissipation factor tan Average
measured at 20°C/68°F Upper limits production values

at 1 kHz
at 10 kHz

20 X 103 for C>1.0 yF | 15 X 10-3 for C>1.0 pF
36 X 103 for C=<1.0 pF | 25 X 10-3 for C<1.0 yF

Self inductance

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

Impedance Z
versus frequency 1
(typical values)

Category voltage V,
at dc operation
at operation with peak voltage

1.0 X Vq

1.5 X Vi at 20°C/68°F up to 2000 h,

at 85°C/185°F up to 200 h

20X Vzuptomax.1h for inevitable exceptions
2.5 X Vi up to max. 1 min.; only, not for systematic
3.0XVzupto max. 1s switchings!)

Vi = rated voltage

Category voltage V,
at ac operation

Rated voltage | V, ,.s2) Peak voltage3)
perm. Vac at 50 Hz
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

') Throughout the entire service life, the times are summed up thereby permitting the electrical values to deviate
up to the limit indicated for failures due to variations.
2) The sum of the dc voltage and the peak value of an ac voltage superimposed on the dc voltage may not exceed

the rated voltage.

%) The peak voltage refers to 2000 hours at +20°C/68°F or 200 hours at +85°C/185°F.
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3 AC %
Capacitance change < 4 T
versus temperature AC /’1I
at 1 kHz (typical values) T 2 /’ ;
1 0 / =
|
-2 // lL
/ |
-4 / t
|
o/ |
[
|

-60 -40 20 0 20 40 60 80 100 °C

Insulation s,
Time constant r versus 0 [__f_ — B I —— S S -a
temperature 7 A D S N —
H [
L S h - - ]
" S S A R S—
‘ | . l ]
o B
3 \
10— — Sa—
JN A I R
|
e ﬁ
. 2 |
. 1 - . - ——— - -
Insulation resistance Ri 0 0 0 60 ® 00°C
and time constant ¢ e T
Minimum value as supplied')
for C =0.33 pF 15000 MQ
for C >0.33 pF 5000 s
Average value as supplied >15000 s

1) The indicated values apply at the time of delivery. During the service life, the insulation may temporarily decrease
to approx. 10% of the value at the time of delivery, especially if the max. permissible relative humidity of 95% of
the humidity category E is applied for a longer period, or if the capacitor is operated close to the upper category
temperature.
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MKL Capacitors

B 32110

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

Maximum permissible voltage change per time unit for non-sinusoidal voltages (pulse,

sawtooth).

Rated dc voltage Vi Capacitor length
18.6 mm 21 mm 25 mm 34 mm

25V Vool T 2.5 V/ps 1.5 V/ps 1.0 V/us -

K, 125 V?/us 75 V2/us 50 V2/ps -
63V Vool T 4.5 V/us 3.0 V/ps 2.0 V/us 1.2 V/ps

K, 570 V2/ps 380 V2/pus 250 V2/pus 150 V2/us
100 V Vool T 6.5 V/us 4.5 V/ps 3.0 V/ps 1.7 V/ps

K, 1300 V2/pus | 900 V2/pus 600 V2/us 340 V2/ps
160 V Vool T 10 V/us 6.0 V/us 4.0 V/ps 2.3 V/us

K, 3200 V2/ps | 1920 V2/pus | 1300 V2/us | 750 V2/us
250 V Voot 11.5 V/ps 8.0 V/ps 5.0 V/ps 2.7 V/us

K, 5750 V2/us | 4000 V2/us | 2500 V2/us | 1400 V2/us

For a voltage deviation of V,,<Vj the value of the permissible voltage rate of rise V,,,/r can
be multiplied by the factor Vp/V,,,. The data of the nomogram must be considered in case
of periodic pulses. See also calculation example in section “General Information”,
para 5.2.6.

AC power handling capability at higher frequencies

The maximum permissible peak voltage V for sinusoidal and non-sinusoidal voltages
(pulse, sawtooth, trapezoidal voltages) can be determined from the nomogram, where the
following limits may not be exceeded.

Rated voltage Vi l 25V \ 63V ‘ 100 V ‘ 160 V ‘ 2560V

Limit voltage V, ‘ 14V ‘ 28V ‘ SOVI 80V | 126V
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B 32110

The nomogram is based on 10°C/50°F inherent temperature rise of the capacitor; this must
be considered during operation with regard to the permissible upper category tempera-
ture. In case of a trapezoidal voltage load with two steep edges, the second harmonic fre-
quency must be taken into account.

100763 100150250V

<8

o

D
o

~
o

~
o

Max. permissible peak voltage ———» <,

b—

\
TN R

|
|
l i
01 02 0406081pF 2 4 6810 02 0406081 2 4 6 810kHz

Rated capacitance — = Cy Frequency — —u f
Example:
f = 1.7 kHz (repetition frequency)
r = sine (rise time)

C=2.5pF (capacitance)

According to the dashed line in the above graph, this results:

for the 25 Vdc type in a max. peak voltage V of approx. 17 V (not permissible)
for the 63 Vdc type in a max. peak voltage V of approx. 19 V
for the 100 Vdc type in a max. peak voltage V of approx. 21V
for the 160 Vdc type in a max. peak voltage \Zof approx. 24 'V
for the 250 Vdc type in a max. peak voltage V of approx. 26 V
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MKL Capacitors B 32111

Metalized lacquer film capacitors — high rel version

Designation in accordance with DIN 41379: MKU capacitors. Self-healing tubular capac-
itor winding with cellulose acetate dielectric. In metal tube, with insulating sleeve, 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 95020
in section “Qualified Types”). They comply with the regulations SCC 3006 and
SCC 3006/009 of ESA (European Space Agency), as well as with the specifications CF 100
and CF 101 of GfW (German Space Agency), and have the electronic test symbol.

4015 (max 4015 — d1rpax*<—— / ] &) [ Bd,

P : 34 l 40 l 0.8

~-L [l = 46 52.5 1.0
; 2

F m Ne—_—7
/ I “\ !

Tinned %-—_ eU—J

copper lead ! It

{ il Dimensions.in'mm
Rated capacitance | Tolerance Rated dc Dimensions Ordering code
uF voltage ady X/
22 +10%aK 16.7 X 34 B32111-A9226-+
47 ;ZOJTM 63V 23.7 X 34 B32111-A9476—+
100 e 25.9 X 46 | B32111-A9107—+

+ Insert appropriate code ietter for requested capacitance tolerance.

DIN climatic category FPE/JR
in acc. with DIN 40040
Lower category temperature F -55°C/-67°F

Upper category temperature P +85°C/+185°F

Humidity category E average relative humidity <75%:;

95% for 30 days per year continuously;
85% for the remaining days occasionally;
rare, brief dew precipitation permitted

Failure rate J 30 X 10-9h = 30 fit

(40°C/104°F, Vy) for conversion tables for other stresses and
temperatures see page 42.

Load duration R =105h

') Minimum distance between lead bend and capacitor body: 1 mm.
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Failure criteria

Total failure Short or open circuit
. o . AC _+18,

Failure due to variation Capacitance change < > 9 %
Dissipation factor tand >1.5 X upper category value
Insulation <50s

IEC climatic category 55/085/56

in acc. with DIN IEC 68-1
Conditions
Test temperature +40°C/+104°F

Damp heat test Relative humidity (93t %)%

in accordance with .

DIN IEC 68-2-3 Test duration 56 days

Test criteria
. AC
Capacitance change < =+5%
Dissipation factor
change A tan <3X10-3at 50 Hz
Insulation resistance =50% of the minimum
value as supplied

Resistance to vibration

Test Fc in acc. with Duration of endurance conditioning 6 h
DIN IEC 68-2-6: Frequency range 10 to 55 Hz
vibration, sinusoidal Displacement amplitude 0.75 mm
(conforming to
max. 10 g)
For this test the capacitors must be fixed by clamps
Resistance to soldering heat')| Solder bath temperature max. 260°C/500°F
Test Tb in acc. with Soldering duration max. 10 s
DIN IEC 68-2-20 Distance to the soldering joint min. 6 mm
c
Capacitance change < =+3%
Capacitance drift /; + ch
-3 °
Dissipation factor tan 6 Upper limit Average production value
measured at 20°C/68°F 20 X 103 16 X 103
and 50 Hz

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

1) For soldering recommendations also refer to “General Information”, para 6.2.
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MKL Capacitors

B 32111

Impedance Z
versus frequency f
(typical values)

Category voltage V.
at dc operation
at operation with peak voltage

1.0X Vg

1.5 X Vz at 20°C/68°F up to 2000 h, at 85°C/185°F
up to 200 h

20X Vg up tomax.1h l for inevitable exceptions

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

3.0X Vg upto max.is | switchings')

Vx = rated voltage

Category voltage V.
at ac operation

perm."Vac,,; 50 Hz2) Peak voltage?)

20 Vac 25 Vac
1.6 X'V, for milliseconds (e.g. switchings)

C
Capacitance change AE-

versus temperature 7
at 1 kHz (typical values)

%

e, L]
K ‘
2

P
/

|
J

-8 S S S—

-60  -40 20 0 20 40 60

!
|
1
|
J
|
|
f
[
1
|
!
.
; To°c

') Throughout the entire service life, the times are summed up thereby permitting the electrical values to deviate
up to the limit indicated for failures due to variations.
2) The sum of the dc voltage and the peak value of an ac voltage superimposed on the dc voltage may not exceed

the rated voltage.

3) This peak voltage refers to 2,000 hours at +20°C/68°F or 200 hours at +85°C/185°F.
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Insulation L s S S B E—
Time constant r versus N - [ ]
temperature 7 T | [
——— f
104 —— - — - —— i,, —
T
TNt
I i |
|
10’ - -
I T
[ ] |
N A Tt
102L - - l I l | 1
0 20 40 60 80 100°C
— 7
Minimum value as supplied') 5000 s
Average value as supplied >15000 s

Pulse handling capability (voltage rate of rise V,,/¢ and pulse characteristic k,).
Maximum permissible voltage change per time unit for non-sinusoidal voltages (puise,
sawtooth).

. Rated voltage Capacitor length
Vi 34 mm 46 mm
63V Vool T 1.5 V/us 1.0 V/ps
k, 190 V2/ps 126 V2/us

For a voltage deviation of V,;,< Vi the value of the permissible voltage rate of rise V,,,/r can
be multiplied by the factor V;/V,,,. The data of the nomogram must be considered in case
of periodic pulses. See also calculation example in section “General Information”
para. 5.2.6.

') The indicated values apply at the time of delivery. During the service life, the insulation may temporarily decrease
to approx. 10% of the value at the time of delivery, especially if the max. permissible relative humidity of 95% of
the humidity category E is applied for a longer period, or if the capacitor is operated close to the upper category
temperature.
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MKL Capacitors B 32111

AC power handling capability at higher frequencies

The maximum permissible peak voltage V for sinusoidal and non-sinusoidal voltages
(pulse, sawtooth, trapezoidal voltages) can be determined from the nomogram, where the
following limit values V, may not be exceeded.

Rated voltage V; 63 V

Limit voltage \7,7 285V

The nomogram is based on 10°C/50°F inherent temperature rise of the capacitor; this
must be considered during operation with regard to the permissible upper category tem-
perature. In case of a trapezoidal voltage load with two steep edges, the second harmonic
frequency must be taken into account.

—— <

Max. permissible peak voltage

Frequency ———=r

Example:

f = 1.7 kHz (repetition frequency)

T = sine (rise time)

C =47 yF (capacitance)

According to the dashed line in the above graph, this results in a max. peak voltage V of
approx. 10 V.
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MKL Capacitors B 32112

Metalized lacquer film capacitors — high rel version

Designation in accordance with DIN 41379: MKU capacitors. Self-healing tubular capac-
itor winding with cellulose acetate dielectric. Enclosed in metal tube, with insulating
sleeve, 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 95020
in section “Qualified Types”). They comply with the regulations SCC 3006 and
SCC 3006/012 of ESA (European Space Agency), as well as with the specifications
CF 100 and CF 104 of GfW (German Space Agency), and have the electronic test symbol.

Packaging on continuous tapes

Capacitors of this type are also available packaged on continuous tape.
For taping instructions and ordering information refer to B 32071, page 46.

‘< — 40*5 —emt=e— [max ‘Tféoﬁ =i max
-

| |

51

(=) —

e | - — ——

e i
F j i ]
Tinned # ¥

copper lead L‘L i

|

— el Dimensions in mm
Rated capacitance Rated dc¢ Dimensions Ordering code
uF Tolerance voltage ax/
0.033 8.4x18,5 B32112-A2333-M
0.047 8.4%18,5 B32112-A2473-M
0.068 8.4x21 B32112-A2683-M
0.1 8.4%21 B32112-A2104-M
0.15 9.4x25 B32112-A2154-M
0.22 9.4x25 B32112-A2224-M
0.33 11.7%x25 B32112-A2334-M
0.47 +20%<M | 630V 12.7%25 B32112-A2474-M
0.68 11.7x34 B32112-A2684-M
' 13.7x34 B32112-A2105-M
1.5 16.7 %34 B32112-A2155-M
2.2 18.7x34 B32112-A2225-M
3.3 23.7x34 B32112-A2335-M
a7 | 25.9% 34 B32112-A2475-M

') Minimum distance between lead bend and capacitor body: 1 mm.
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MKL Capacitors

B 32112

DIN climatic category

in acc. with DIN 40040
Lower category temperature
Upper category temperature
Humidity category

Failure rate
(40°C/104°F, V)

Load duration

FPE/JR

F -55°C/-67°F

P +85°C/+185°F

E average relative humidity <75%;
95% for 30 days per year continuously;
85% for the remaining days occasionally;
rare, brief dew precipitation permitted

J 30 X 10-9/h = 30 fit
for conversion tables for other stresses and
temperatures see page 42.

R =10%h

Failure criteria
Total failure

Failure due to variations

Short or open circuit

IEC climatic category
in acc. with DIN |IEC 68-1

Damp heat test
in accordance with
DIN IEC 68-2-3

Capacitance change ac > * 18%

Dissipation factor tan 4 > 1.5 X upper category
v values

Insulation resistapgce < 150 MQ (=0.33 pF)

< 50s (>0.33 pF)

55/085/56

Conditions

Test témperature + 40°C/+ 104°F

Relative humidity (93 *2) %

1, Test duration 56 days

Test criteria AC

Capacitance change < =+5%

=3 X 103at 1 kHz
=5 X 10-3at 10 kHz

=50% of the minimum
value as supplied

Dissipation factor
change A tan $
Insulation resistance

Resistance to vibration
Test Fc in acc. with

DIN IEC 68-2-6:
vibration, sinusoidal

Duration of endurance conditioning 6 h

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

Resistance to soldering heat')

Test Tb in acc. with
DIN IEC 68-2-20

Solder bath temperature max. 260°C/500°F

Soidering duration max. 10 s

Distance to the solder joint min. 6 mm
A

Capacitance change ?C =+3%

') For soldering recommendations also refer to “General Information”, para. 6.2.
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Capacitance drift /, +6,

5%
Dissipation factor tan ¢ Average
measured at 20°C/68°F Upper limits production values

at 1 kHz
at 10 kHz

15 X 10-3 for C>1 pF
25 X 1078 for C=1 pF

12 X 10-3 for C>1 pF
20 X 10-2 for C=<1 uF

Self inductance

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

Impedance Z % . -
versus frequency f E /F
(typical values) z |
L e
hol
= I
— ? ’_4
‘IL H
J ]
108 Hz
—
Category voltage V,
at dc operation |
|
|
\ |
400 — ?
|
|
200 l
\
I
0 |
0 20 40 60 80 100°C
—T
max. 2000 h 1.10 X V,
max. 1h 1.25 X V,
max. 1 min 1.50 X V,
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B 32112

Category voltage V')
at ac operation

200 Vac (permissible Vac, at 50 Hz)

for milliseconds 1.5 XV,
(e.g. switchings)
Capacitance change a °f .
1
versus temperature 7 Ac T
at 1 kHz (typical values) ¢ 2 /’ ?**
|
.y
-2 [
o
-4 _— —_— * -
i H
- ] | .
6 ! i
| !
-8 L _ B S U S
-60 20 40 60 80 100°C

Insulation

Time constant r versus
temperature 7

Insulation resistance A,
and time constant

Minimum value as supplied?)
for C=0.33 pF
for C>0.33 pF

Average value as supplied

Q

+
f
el L I [ -

0 20 40 60 80 100 °C
30000 MQ —T
10000 s

>20000 s

') The sum of the dc voltage and the peak value of an ac voltage superimposed on the dc voltage may not exceed

the rated voltage.

?) The indicated values apply at the time of delivery. During the service life, the insulation may temporarily decrease
to approx. 10% of the value at the time of delivery, especially if the max. permissible relative humidity of 95% of the
humidity category E is applied for a longer period, or if the capacitor is operated close to the upper category

temperature.
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Pulse handling capability (voltage rate of rise V,,/r and pulse characteristic ko).
Maximum permissible voltage change per time unit for non-sinusoidal voltages (pulse,

sawtooth).

Rated voltage

Capacitor length

Vr 18.5 mm 21 mm 25 mm 34 mm
Voo! T 20 V/ps 13 V/ps 9 V/us 5 V/us
630 V
ko 25000 V2/ps | 16400 V2/ps | 11,400 V2/ps | 6300 V2/us

For a voltage deviation of V,,, <V the value of the permissible voltage rate of rise V,,,/r can
be multiplied by the factor Vg/V,,. See also calculation example in section “General
Information”, para. 5.2.6.

AC power handling capability at higher frequencies

Values upon request; a voltage/time diagram as well as indication of ambient temperature
and other operational conditions are requested. Refer also to para. 5.2.5 “Inherent
temperature rise, permissible efficiency”, page 33.
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MKL Capacitors B B 32120

Metalized lacquer film capacitors — high rel 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 can (cartridge), with insulating sleeve.

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

MKL capacitors with quality assessment

Capacitors of the type series B 32 120 are also available on request as “quality assessed
components” under the ordering code B 95017 in accordance with VG 95 296, part 4
(refer to section “"Qualified Types”). They are subject to quality supervision and have the
electronic test symbol.

r —~ 4015 - — [max —w{== 4015 = —, d1max

)

3

—HE
=3

copper lead
LL_? ‘j Dimensions in mm

/ ' 175 | 215 \ 255 | 355
e') \ 25 } 30 | 35 | 45
d, t <8.2 1 =11.2

dia. d, ’ 0.6 ’ 0.8

') Minimum distance between lead bend and capacitor body: 2 mm.
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8B B32120

Rated dc voltage 63V 100V 160V 250V
Rated capacitance
Dimensions d; X / (mm) and ordering code
uF Tolerance
o1 _ 6.2x17.5 8.2x17.5 8.2%x21.5
: B32120-E104-M |B32120-D1104-M |B32120-D2104-M
_
015 6.2X17.5 6.9%X17.5 8.2x17.5 11.2x21.5
: B32120-F9154-M | B32120-D154—M |[B32120-D1154-M |B32120-D2154-M
0.22 6.2x17.5 6.9x17.5 8.2x21.5 11.2x21.5
: B32120-F9224-M | B32120-D224-M |B32120-D1224-M |B32120-D2224-M
-
. 6.9%17.5 8.2x17.5 8.2x21.5 11.2x215
0.33 | #20%2M | g35120-E9334-M | B32120-D334-M |B32120-D1334-M | B32120-D2334-M
0.47 8.2x17.5 8.2x21.5 11.2x21.5 11.2x21.5
: B32120-E9474-M | B32120-D474—M |B32120-D1474-M [B32120-D2474-M
0.68 8.2x17.5 8.2x21.5 11.2x25.5 11.2x25.5
: B32120-E9684-M | B32120-D684—M |B32120-D1684-M |B32120-D2684-M
1 8.2x215 11.2%x215 11.2x25.5 15 X255
B32120-E9105-M | B32120-D105—-M |B32120-D1105-M |B32120-D2105~-M
15 8.2x21.5 11.2X25.5 15 % 25.5 15 X25.5
: B32120-E9155-M | B32120-D155—M [B32120-D1155-M |B32120-D2155-M
22 11.2x21.5 11.2%x255 11.2x35.5 16 X 35.5
: B32120-E9225-M | B32120-D225-M |B32120-D1225-M |B32120-D2225-M
(£10%2K)"
33 11.2Xx25.5 11.2x35.5 15 X 35.5 16.5X35.5
: B32120-E9335-M | B32120-D335-M [B32120-D1335-M |B32120-D2335-M
— +20%=M
47 11.2X26.5 11.2%x35.5 16.5X35.5 21 x 355
: B32120-E9475-M | B32120-D475—M |B32120-D1475-M |B32120-D2475-M
6.8 11.2x35.5 15 x 355 18.2x35.5
: B32120-E9685-M | B32120-D685-M |B32120-D1685-M | B32120-D2685-M
10 15 X 35.5 16.56%x35.5 21 %355 25.8x35.5
B32120-E9106-M | B32120-D106—M |B32120-D1106-M |B32120-D2106-M

') Upon request

HThese capacitors are preferred types (see page 4)
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MKL Capacitors

B 32120

DIN climatic category

in acc. with DIN 40040
Lower category temperature
Upper category temperature
Humidity category

Failure rate
(40°C/104°F, V)

Load duration

FPC/JR

F -55°C/-67°F

P +85°C/+185°F

C average relative humidity <95%;

max. value 100%, including dew precipitation

J 30X 10-9h = 30 fit
for conversion tables for other stresses and
temperatures see page 42.

R =105h

Failure criteria
Total failure

Failure due to variations

Short or open circuit

Capacitance change %‘ >+ 4%
Dissipation factor tand > 1.5 X upper category

IEC climatic category
in acc. with DIN IEC 68-1

Damp heat test
in acc. with
DIN IEC 68-2-3

values

Insulation resistance < 1560 MQ (=0.33 uF)

< 50s (>0.33 pF)
55/085/56
Conditions
Test temperature +40°C/+ 104°F
Relative humidity (93 72 %
Test duration 56 days

Test criteria AC

Capacitance change < =+2%

=3 X 103at 1 kHz
=5 X 10-3 at 10 kHz

=50% of the minimum
value as supplied

Dissipation factor
change A tan ¢
Insulation resistance

Resistance to vibration
Test Fc in acc. with

DIN IEC 68-2-6:
vibration, sinusoidal

Duration of endurance conditioning 6 h

Frequency range 10 to 55 Hz

Displacement amplitude 0.75 mm
(conforming to
max. 98.1 m/s?

or 10 g)
Resistance to soldering heat')| Solder bath temperature max. 260°C/500°F
Test Tb in acc. with Soldering duration max. 10 s
DIN IEC 68-2-20 Distance to the solder joint min. 6 mm
Capacitance change A_CQ =+3%

') For soldering recommendations also refer to “General Information”, para. 6.2.
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Capacitance

drift /, +2%
Dissipation factor tan Average
measured at 20°C/68°F Upper limits production values

at 1 kHz
at 10 kHz

20 X 10-3 for C>1.0 pF
36 X 10-3 for C=1.0 pF

15 X 10-3 for C>1.0 pF
25 X 108 for C=1.0 pF

Self inductance

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

Impedance Z
versus frequency f
(typical values)

Category voltage V,
at dc operation
at operation with peak voltage

1.0X Vg

1.5 X Vi at 20°C/68°F up to 2000 h,
at 85°C/185°F up to 200 h

2.0X Vgzup to max. 1 h

for inevitable exceptions

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

3.0X Vg up to max.1s
Vi = rated voltage

switchings')

1) Throughout the entire service life, 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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MKL Capacitors

B 32120

Category voltage V')
at ac operation

Rated V. ims Peak voltage?)
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 V. for milliseconds (e.g. switchings)

AC
Capacitance change <

versus temperature 7
at 1 kHz (typical values)

\

\

|
{
|
2 0 20 40 60 80 100°C

') The sum of the dc voltage and the peak value of an ac voltage superimposed on the dc voltage may not exceed

the rated voltage.

2) The peak voltage refers to 2,000 hours at +20°C/68°F and 200 hours at + 85°C/185°F

74



B 32120

Insulation 10  — — I ]
Time constant r versus - i
temperature 7 T I
f
? b o 0
1 LY ! AN } -
|
|
|
10° 3
17
|
Insulation resistance A, . {
i L1 S S L
and time constant 0 » 0 60 & 00°C
Minimum value as supplied') — -7
for C =0.33 pF 15000 MQ
for € >0.33 pF 5000 s
Average value as supplied >15000 s

Pulse handling capability (voltage rate of rise V,,/r and pulse characteristic &,).
Maximum permissible voltage change per time unit for non-sinusoidal voltages (pulse,
sawtooth).

Rated dc Capacitor length

voltage Vi 17.5 mm 21.56 mm?) 25.5 mm 35.5 mm

63V Vool T 4.5 V/us 3.0 V/ps 2.0 V/us 1.2 V/us
k, 567 V2/ps 378 V2/ps 252 V2/ps 151 V2/ps

100 V Voot 6.5 V/ps 4.5 V/us 3.0 V/ps 1.7 V/ps
K, 1300 V2/us 900 V2/us 600 V2/us 340 V2/ps

160 V Voot 10.0 V/ps 6.0 V/ps 4.0 V/ps 2.3 V/us
k, 3200 V?/ps 1920 V2/ps 1280 V2/ps 736 V2/ps

250 V Vool T 3 8.0 V/ps 5.0 V/ps 2.7 V/ps
k, 4000 V2/ps 2500 V2/us 1350 V2/ps

For a voltage deviation of V,,;<V; the value of the permissible voltage rate of rise V,,,/r can
be multiplied by the factor Vi/V,,. The data of the nomogram must be considered in case
of periodic pulses. See also calculation example in section “General Information”,

para. 5.2.6.

1) The indicated values apply at the time of delivery. During the service life, the insulation may temporarily decrease
to approx. 10% of the value at the time of delivery if the capacitor is operated close to the upper category

temperature.

2) The capacitors 0.1 pF, 250 Vdc and 0.15 pF, 250 Vdc may be loaded as 17.5 mm long capacitors, 160 Vdc.
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MKL Capacitors B 32120

AC power handling capability at higher frequencies

The maximum permissible peak voltage V for sinusoidal and non-sinusoidal voltages
(pulse, sawtooth, trapegoidal voltages) can be determined from the nomogram, where the
following limit values V| may not be exceeded.

‘ 63V } 100 V ' 160 V ’ 250V
"""" |

Limit voltage V,

28V ' 50 V ' 80V ’ 1256V

The nomogram is based on 10°C/50° inherent temperature rise of the capacitor; this
must be considered during operation with regard to the permissible upper category tem-
perature. In case of a trapezoidal voltage load with two steep edges, the second harmonic
frequency must be taken into account.

10
vV,

8

[}

ST

63 100 160 250V ==V
; : 1o o

[

|

-

/

LSS

/7 777777
|
T
7

/

I S S
6 810 02 04 06 081 2 4 6 8 10kHz

Example:

f = 1.7 kHz (repetition frequency)

T = sine (rise time)

C=2.2yF (capacitance)

According to the dashed line in the above graph, this results:
for the 63 Vdc type in a max. peak voltage \Zof approx. 20 V
for the 100 Vdc type in a max. peak voltage V of approx. 23 V
for the 160 Vdc type in a max. peak voltage V of approx. 256 V
for the 250 Vdc type in a max. peak voltage V of approx. 27 V
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MKL Capacitors B 32121

Metalized lacquer film capacitors — high rel version

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

- (06 8max
_ o] <9max | 250
]
; * FY\ R —t » (=}
! 1 7

Dimensions in mm

Rated capacitance | Tolerance Rated dc Dimensions Ordering code
pF voltage ax/
22 25 X 38 B32121-J226-+
+20%2M
47 100 vV 32 X 38 B32121-J476-+
+10%2K ‘
100 40 X 50 B32121-J107-+

+ Insert appropriate code letter for requested capacitance tolerance.

DIN climatic category FPC/JR
in acc. with DIN 40040
Lower category temperature F -55°C/-67°F
Upper category temperature P +85°C/+185°F
Humidity category C average relative humidity =95%;
max. value 100% including dew precipitation
Failure rate J 30 X 10-9h = 30 fit
(40°C/104°F, VR) for conversion tables for other stresses and
temperatures see page 42.
Load duration R =10%h
Failure criteria
Total failure Short or open circuit
Failure due to variation Capacitance change %\ >+4%
Dissipation factor tan & >1.5 X upper category
value
Insulation <50 s
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B 32121

IEC climatic category
in acc. with DIN 1EC 68-1

Damp heat test
in acc. with
DIN IEC 68-2-3

55/085/56

Conditions
Test temperature

Relative humidity
Test duration

Test criteria

Capacitance change A—CC

Dissipation factor
change A tan

Insulation resistance

+40°C/+ 104°F
©3 %%
56 days

=+2%

=3X10-3 (at 50 Hz)
=50% of the minimum
value as supplied

Resistance to vibration
Test Fc in acc. with

DIN IEC 68-2-6:
vibration, sinusoidal

Duration of endurance

conditioning
Frequency range

Displacement amplity

6.h
% %0 to 55 Hz
J&.0.75 mm
(conforming to max. 10 g)

Resistance to soldering heat!')
Test Tb in acc. with

Solder bath terfiperature max. 260°C/500°F

DIN IEC 68-2-20 Soldering duration max. 10's
Capagitance change < =+3%
Capacitance drift /, +2%
Dissipation factor tan o . Upper limit Average production value
measured at 20°C/68°F 20X10-3 15X10-3

and 50 Hz

Self inductance

approx. 40 nH

Impedance Z
versus frequency 1
(typical values)

QW
0

03
10*

I
S S N U O

10" Hz

') For soldering recommendations also refer to “General Information”, para. 6.2.
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Category voltage
at dc operation 1.0X Vy

at operation with peak voltage | 1.5X V at 20°C/68°F up to 2000 h,
at 85°C/185°F up to 200 h

2.0X Vzuptomax.1h for inevitable exceptions
2.5 X V; up to max. 1 min. } only, not for systematic
3.0X Vz up to max. 1s switchings')
(Vs = rated voltage)
Category voltage V; Rated V. ims PErM. Vac?) Peak
at ac operation voltage at 50 Hz voltages)
100 Vdc ’ 35 Vac ' 50 Vac

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

Capacitance change AC

versus temperature 7
at 1 kHz (typical values)

olg
\
X

T

1
|
|
|
|

8

100 °C

N

') Throughout the entire service life, the times are summed up thereby permitting the electrical values to deviate
up to the limit indicated for failures due to variations.
2) The sum of the dc voltage and the peak value of an ac voltage superimposed on the dc voltage may not exceed

the rated voltage.
3) 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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MKL Capacitors B 32121

Insulation
Time constant r
versus temperature 7

Minimum value as supplied') 5000 s
Average value as supplied >156000 s
measured at 20°C/68°F

Pulse handling capability (voltage rate of rise Vo7 and pulse characteristic ko).

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

Rated dc voltage Capacitor length

Vi 38 mm 50 mm
Vool T 2 V/us 1.2 V/ps

100V Ky 400 V2/ps 250 V2/ps

For a voltage deviation of ¥/ less than V; the value of the permissible voltage rate of rise
Voo/T can be multiplied by the factor Vi/V,,. See also calculation example in section
“General Information”, para. 5.2.6.

AC power handling capability at higher frequencies

Values upon request; a voltage/time diagram as well as indication of ambient temperature
and other operational conditions are requested. Refer also to para. 5.2.5 “Inherent
temperature rise, permissible efficiency”, page 33.

') The indicated values apply at the time of delivery. During the service life, the insulation may temporarily decrease
to approx. 10% of the value at the time of delivery, e. g. if the capacitor is operated close to the upper category
temperature.
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MKL Capacitors B 32122

Metalized lacquer film capacitors ~ high rel 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 can (cartridge), with insulating sleeve. Leads: insulated
lead-in wire at one end, centrally soldered in cartridge at the other. For capacitors with a
low rated voltage see B 32120.

e 2max S -3 [

= 40%5 —e—— [max ———=—=—405— *} dmax [=—

‘ [
|

S DV e |

Tinned ﬁ

copper lead |y H iy,
- el — _.1 Dimensjons in mm

Rated capacitance Rated dc Dimensions Ordering

pF Tolerance voltage : ax/ code

0.033  8.2x21 B32122-A2333-M
0.047 - 8.2%X21 B32122-A2473-M
0.068 ‘ 8.2x25 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%&M 630V 11.2X29 B32122-A2334-M
0.47 156 X255 B32122-A2474-M
0.68 156 X255 B32122-A2684-M
' 15 x355 B32122-A2105-M
1.5 16.5X35.5 B32122-A2155-M
2.2 21 X3b5 B32122-A2225-M
3.3 25.8x35.5 B32122-A2335-M

') Minimum distance between lead bend and capacitor body: 2 mm.

81




MKL Capacitors

B 32122

DIN climatic category

in acc. with DIN 40040
Lower category temperature
Upper category temperature
Humidity category

Failure rate
(40°C/104°F, Vg)

Load duration

FPC/JR

F -55°C/-67°F

P +85°C/+185°F

C average relative humidity <95%;

max. value 100%, including dew precipitation

J 30 X 10-9h = 30 fit
for conversion tables for other stresses and
temperatures see page 42.

R =105h

Failure criteria
Total failure

Failure due to variations

Short or open circuit

A
Capacitance change ?C >+ 4%
Dissipation factor tany > 1.5 X upper category

IEC climatic category
in acc. with DIN IEC 68-1

Damp heat test
in acc. with
DIN IEC 68-2-3

s values
Insulation resistance <. 150 MQ (=0.33 pF)
w< b0s (>0.33 pF)
55/085/56
Conditions
Test temperature +40°C/+ 104°F
Relative humidity (932 %

Test duration 56 days

| Test criteria Ac
“Capacitance change < =+2%

=3 X 103%at 1kHz
=5 X 10-3at 10 kHz
=50% of the minimum
value as supplied

Dissipation factor
change A tan
Insulation resistance

Resistance to vibration

Duration of endurance conditioning 6 h

Test Fc in acc. with Frequency range 10 to 55 Hz

DIN |EC 68-2-6: Displacement amplitude 0.75 mm

vibration, sinusoidal (conforming to

max. 10 g)

Resistance to soldering heat')| Solder bath temperature max. 260°C/500°F

Test Tb in acc. with Soldering duration max. 10 s

DIN IEC 68-2-20 Distance to the solder joint min. 6 mm
Capacitance change %‘ =+3%

') For soldering recommendations also refer to “General Information”, para. 6.2.
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Capacitance drift /, +2%
Dissipation factor tan ¢ Average
measured at 20°C/68°F Upper limits production values

at 1 kHz
at 10 kHz

15 X 108 for C>1.0 pF
25 X 103 for C=1.0 pF

12 X 1073 for C>1.0 pF
20 X 1073 for C=1.0 pF

Self inductance

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

Impedance Z
versus frequency f
(typical values)

108 Hz

Category voltage V,
versus ambient
temperature 7

at dc operation

max. 2000 h
max. 1h
max. 1 min.

v
800

<

c

600

400 +

200 |—— -

-/

60 80 100°C

83




MKL Capacitors

B 32122

Category voltage V')

at ac operation at 50 Hz
for milliseconds
(e.g. switchings)

200 Vac

1.5 X V,

AC
Capacitance change a

versus temperature 7
at 1 kHz (typical values)

100 °C

Insulation
Time constant r
versus temperature 7

Insulation resistance £

and time constant r

Minimum value as supplied?)
for C =0.33 pF
for C >0.33 pF

Average value as supplied

L e R R

-

— e ] ]
w0l
0 20 40 60 80 100 °C
——T
30000 MQ
10000 s
>20000 s

') The sum of the dc voltage and the peak value of an ac voltage superimposed on the dc voltage may not exceed

the rated voltage.

?) The indicated values apply at the time of delivery. During the service life, the insulation may temporarily decrease
to approx. 10% of the value at the time of delivery, e.g. if the capacitor is operated close to the upper category

temperature
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Pulse handling capability (voltage rate of rise V,,/r and pulse characteristic ko).
Maximum permissible voltage change per time unit for non-sinusoidal voltages (pulse,

sawtooth).

Rated dc Capacitor length

voltage

Vi 21 mm 25 mm 25.5 mm 29 mm 35.5 mm

630 V Voo/T 20 V/us 9 V/us 9 V/us 9 V/ps 5 V/us
ko |25000 V2/us|11400 V2/us|{11400 V2/pus| 11400 2/us | 6300 V?/ps

For a voltage deviation of V,, less than V; the value of the permissible voltage rate of rise
V,,/t can be multiplied by the factor Vi/V,,. See also calculation example in section
“General Information”, para. 5.2.6.

AC power handling capability at higher frequencies |

Values upon request; a voltage/time diagram as well asindication of ambient temperature
and other operational conditions are requested. Refer also to para. 5.2.5 “Inherent
temperature rise, permissible efficiency”, page 38.
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MKT Capacitors B 32227

Metalized polyester film capacitors — high rel version

Self-healing capacitor with insulating sleeve; flat winding with polyethyleneterephthalate
dielectric. Epoxy resin sealed face ends. Central axial leads. Larger types are also available
with screw connections with thread bolts and flat plugs, as required.

Connections: Version with leads B32227-J
Version with screw connections B32227-A (see page 89)

Axial-leaded version B 32227-J ...

b |56[>6to10|>10

s 5025 ~=— { max T Ep—

dia. d,{ 0.6 ‘ 0.8 | 1.0

Dimensions in mm

Rated voltage Tkvde | 1.6 kvde 25kvdc | 4kvde | 6.3 kvdc
Rated capac-
itance Dimensions b X h X /
Toler- Code
uF ance
001 _ _ _ 9.5x22x33 | 9x215Xx45
- -J4103-M -J6103-M
0.025 R 5x115x33 | 85x18x33 | 10X 225 x45 | 135 X 32.5 X 45
' -J1253-M -J2253-M -J4253-M -J6253-M
005 |T20%| 55x12x33 [ 6x165x33 [125x255x33[ 12.5 X 31 X 45 | 19 X 44 X 45
: M -J503-M -J1503-M -J2503-M -J4503-M ~J6503-M
0.1 6x185x33 | 8Xx20Xx33 |10.5X26.5x45| 16.5 X 42 x 45
-J104-M -J1104-M -J2104-M -J4104-M B
0.25 95X 25 %33 | 155 X 31 X 33 | 15.5 X 40.5 X 45 _
' -J254-M -J1254-M -J2254-M B

Ordering code example
B32227-J4103-M

Type *»——MHJ l———— Code according to table
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Version with thread bolts

and flat plugs B 32227-A...

g3:1 | 08
e — ‘ -
Iy |
@ IS
A8
Ll
h d c, e*t05 ;
25 ) x
255 M3 11 3.3 &
26.5 £
27977 [ B -— e "F
31 M4 14 43 x{ (
325 . . T o ’
405 | m{ GCOISG N AEE0860 .
4z M5 15 5.3 | ; T
oy gt
3
j—h max [ i
(=)
S
E
/ ‘; Dimensions in mm
Rated voltage 1 kvdc [ 1.6kvde 25kvde | 4 kvdc [ 6.3 kVdc
Rated capac-
itance Dimensions b X h X [
Toler- Code
uF ance
- 13.56 X 32.5 X 46
0.025 - - - ZA6253-M
005 |+20% - 125 x 255 X 33| 125X 31 X 46 | 19 X 44 X 46
: N - -A2503-M ~A4503-M -A6503-M
o1 10.5 X 26.5 X 46| 16.5 X 42 X 46
: - - —A2104-M A4104-M -
0.25 9.5 x25x 33 | 13.56 X 29 X 34 | 155 X 40.5 X 46 ~
-A254-M ~A1254-M -A2254-M -

Ordering code example
B 32227-A 2503-M

————J L— Code according to table

Type

DIN climatic category GMG/KS

in acc. with DIN 40040

Lower category temperature G -40°C/-104°F

Upper category temperature M +100°C/+212°F

Humidity category G average relative humidity =<65%;

85% for 60 days per year continuously;
75% for the remaining days occasionally;

Failure rate (40°C/104°F; Vg) K 100 X 10-9/h = 100 fit
for conversion tables for other stresses and
temperatures see page 42.

Load duration S =3X104h
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B 32227

Failure criteria
Total failure

Failure due to variations

Short or open circuit
Capacitance change ACQ >+10%

Dissipation factor tand >2 Xupper category values

Insulation resistance <150 MQ
IEC climatic category 40/100/21
in acc. with DIN IEC 68-1
Conditions
Test temperature +40°C/+104°F
Damp heat test in acc. Relative humidity (93f§)%
with DIN IEC 68-2-3 Test duration 21 days

Test criteria

. AC
Capacitance change —

o =+3% (>0.1 pF)

=+5% (=0.1 yF)
Dissipation factor
change A tan ¢ =3X10-3at 1 kHz
=5X10-3 at 10 kHz
=20% of the minimum

value as supplied

Insulation resistance

Resistance to vibration
Test Fc in acc.

with DIN IEC 68-2-6:
vibration, sinusoidal

Duration of endurance
conditioning

Frequency range
Displacement amplitude

6 h

10 to 55 Hz

0.75 mm

(conforming to max. 10 g)

Resistance to soldering heat!)
Test Tb in acc. with

Solder bath temperature max. 260°C/500°F

DIN IEC 68-2-20 Soldering duration max. 10 s
Capacitance change éc—,c =+2%
Capacitance drift /, +3%
Dissipation factor tan
measured at 20°C/68°F Upper limits Average production values
at 1 kHz 8X10-3 5X10-3
10 kHz | 15X10-3 13X10-3

') For soldering recommendations also refer to “General Information”, para. 6.2.
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Self inductance approx. 30 to 50 nH
(for 3 mm lead length at both ends)

Impedance Z
versus frequency f

(typical values) ' ,kllgk *,{E
B>
o T
T
Bl
=
| 1]
102 103 MHz
Category voltage V 1.056 X Vg up to 40°C/104°F in accordance
at dc operation 1.04 X Vy up to 50°C/122°F with
1.00 X Vg up to 60°C/140°F VDE 0560,
0.93X W up to 70°C/158°F part 11
0.64 X V;>70 up to 85°C/185°F (Vg = rated
0.55 X V;>85 up to 100°C/212°F voltage)

Category voltage V¢
at ac operation 220 Vac up to 70°C/158°F

150 Vac >70 to 100°C/>158 to 212°F
1.5 X V for milliseconds (e. g. switchings)

A
Capacitance change ac

C %
versus temperature 7 AC 811 f } | '
at 1 kHz (typical values) < 6—— [ i | l i . 1
b NI e
| 1 B
‘ :
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MKT Capacitors B 32227

Insulation resistance A; — =
versus temperature 7 N - — —

Minimum value as supplied') 30000 MQ —=T
Average value as supplied >75000 MQ

measured at 20°C/68°F
100 Vdc, 1 min

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

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

Rated voltage 7 Capacitor length

Vi 33 mm / 34 mm 45 mm / 46 mm
1.0 kvdc VZ‘;/T 2010%(\)//\728/% B

1.6 kvdc VZ‘;/T 481050(\)//\‘/123/% ~

2.5 kVdc Vj(‘;/’ 128 So‘(’,”\’,i/ps 62 g'osov\ﬁg/sps
4.0 kVdc V;‘;/' 32(;1 80\(/)/‘\‘;/“5 1602 80\6/;\1/5:2/%
6.3 kvdc Vj(':)/’ - 500 go\é)“\j/sﬂ/ps

For a voltage deviation of V,,,< Vi the value of the permissible voltage rate of rise V,,;/r can
be multiplied by the factor Vi/V,,. See also calculation example in section “General
Information”, para. 5.2.6.

AC power handling capability at higher frequencies

Values upon request; a voltage/time diagram as well as indication of ambient temperature
and other operational conditions are requested. Refer also to para. 5.2.5 “Inherent
temperature rise, permissible efficiency”, page 33.

') The indicated values apply at the time of delivery. During the service life, the insulation may temporarily decrease
to approx. 10% of the value at the time of delivery, especially if the max. permissible relative humidity of 85% of
the humidity category G is applied for a longer period, or if the capacitor is operated close to the upper category
temperature.
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MKT Capacitors

B 32231

Metalized polyester film capacitors in accordance with DIN 44113

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

Central axial leads.

| |
b
M
I |
[

S

DIN climatic category
in acc. with DIN 40040

Lower category temperature
Upper category temperature
Humidity category

|

T—AOYS - - Zmaxfw»T«AOfS -t
|

/ ] e') b | / \ dia. d
x 14 |20 <6 |- |0.6
"-‘————”* E 19 25 >6 | - 0.8
\ /. 26.5 | 32.56 - 44 11.0
Tinned | f 32 |375
44 50

copper lead

Dimensions in mm

GMG

G - 40°C/-104°F

M +100°C/+212°F

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

IEC climatic category
in acc. with DIN |EC 68-1

Damp heat test
in acc. with
DIN IEC 68-2-3

40/100/04 or 40/100/212)

Conditions

Test temperature +40°C/+ 104°F
Relative humidity (932 %

Test duration 4 days (21 days)?)

AC
Capacitance change < =+5%

Dissipation factor =5 X 10-8 (at 1 kHz)

change A tan 0 =7 X 10-3 (at 10 kHz)

Insulation resistance =50% (=20%)?) of the
minimum value as supplied

') Minimum distance between lead bend and capacitor body: 1T mm.
2) The values in parantheses apply to these increased requirements.
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MKT Capacitors B 32231
Rated dc voltage 100 V 250V 400 V 630V
Rated capacitance ]
Dimensions b X A X /{mm) and ordering code
pF Tolerance
45X 8Xx14
0.01 - - - B32231-C8103—M
45 X8 X 14
0.015 - - - B32231-C8153—M
0.022 B _ 45x75x%14 5x85X14
: B32231-C6223—M |B32231-C8223-M
0.033 _ _ 4.5 x75x14 4.5 x8x19
. B32231-C6333—M [B32231-C8333—-M
0.047 _ 4.5 X85 X 14 4.5X8X19 5x10.5x19
. B32231-A3473—-M |B32231-C6473—M [B32231-C8473—M
0.068 _ 55 X9 X 14 45X8X19 6X12X19
. B32231-A3683—M B32231-C6683—M |B32231-C8683—M
0.1 B 4.5 X 85X 14 55 x85x19 5 %125 X 26.5
: B32231-A3104—M |B32231-C6104—M |B32231-C8104—M
015 45x8Xx14 4 X8X19 6.5 X 10X 19 6.5 X 14 X 26.5
' B32231-A1154—M |B32231-A3154—M |B32231-C6154—M {B32231-C8154—M
022 +20 % 5xX9Xx14 4.5 x10x19 5 X 12X 26.5 7.5 X16.5 X 26.5
’ (£10 % B32231-A1224-M B32231-A3224—M |B32231-C6224—M |B32231-C8224—M
0.33 4.5XxX85x%x19 6xX10.5%x19 6 X 13.5 X 26.5 9 X 16.5 X 32
. B32231-A1334—~M |B32231-S53334—M [B32231-C6334—M |B32231-J8334—-M
047 5X9X19 4.5 x11.5 X 26.5 7 X 16 X 26.5 11 X 18.5 x 32
' B32231-A1474—-M |B32231-A3474—M |B32231-C6474—M |B32231-J8474—M
0.68 6 X10X19 6 X 13 X 26.5 8 X 15.5 x 32 _
: B32231-A1684—M |B32231-A3684—M |B32231-J6684—M
1 7.5X11x19 6.5 X 16 X 26.5 10.56 X 17.5 X 32 _
B32231-A1105—-M [B32231-A3105—M [B32231-J6105—M
15 6 X 13X 26.5 8 X 16 X 32 8.5 X 24 x 44 _
: B32231-A1155-M |B32231-J3155—M |B32231-C6155—M
292 7 X155 X 26.5 9.5 X 18 X 32 10 X 25.5 X 44 _
: B32231-A1225—-M [B32231-J3225—M [B32231-C6225—M
33 9.5 X 16.5 X 26.5 10.5 X 22 X 32 14 X 29 X 44 _
’ B32231-A1335-M | B32231-J3335—M |B32231-C6335—-M
4.7 9 X 18 X 32 10 X 25 X 44 17.5 X 32.5 x 44 _
’ B32231-A1475—-M |B32231-A3475—M [B32231-C6475—M
6.8 125X 20x32 | 12.5 X 27.5 X 44 _ ~
' B32231-A1685—-M [B32231—-A3685—M
10 13.5 X 25 x 32 16.5 X 31 X 44 _ _
B32231-A1106—M |B32231—-A3106—M

') Upon request.
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Resistance to vibration
Test Fc in acc. with

Duration of endurance conditioning 6 h

DIN IEC 68-2-6: Frequency range 10 to 55 Hz

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

Resistance to soldering heat')| Solder bath temperature max. 260°C/500°F

Test Tb in acc. with Soldering duration max. 10's

DIN IEC 68-2-20 Distance to the solder joint min. 6 mm

Capacitance change ac =+2%

c

Capacitance drift /,

*+3%

Dissipation factor tan 6 in 103
measured at 20°C/68°F
(typical values)

at 1 kHz
at 10 kHz

Upper limits/Average production values

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

Self inductance

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

Impedance Z
versus frequency f
(typical values)

Q\

10— | -
Eod By 1
I b

z o

ol | L

Y 0 i
L .

10“‘ 1
g i
iy

07— i
r .
- 4

10’3E - 1T tJ
10° 108 107 108 Hz

') For soldering recommendations also refer to “General Information”, para. 6.2.
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MKT Capacitors B 32231

Vdc
Category voltage V, 800 ’xT"’ T T T
versus ambient v J |
temperature 7 . 630V | | \
at dc operation T 800 e - - L'!
| |
400 400V | f
250 V i f
200 A : N
00V | | f
T [ j\]
O{ — I | Lol J
0 20 40 60 80 100°C
=T
2,000 hours at 85°C/185°F 1.25 X VW,
for milliseconds 1.5 X V¢
(e.g. switchings)
Category voltage V.')?)
versus ambient Vae
temperature 7 250 e
at ac operation ‘[ |
200 630V |
400V ‘ !
150 ! 1
||
\
00 250V | LN
100V | | |
50— -t t :
o
[
oL o L _ ‘ |
0 20 40 60 80 100°C
T
for milliseconds 1.50 X V,
(e.g. switchings)

') The sum of the dc voltage and the peak value of an ac voltage superimposed on the dc voltage may not exceed the
rated voltage.

?) Capacitors of the 630 Vdc series can be used as 250 Vac line power parallel capacitors if it is ensured that voltage
peaks occurring occasionally during operation do not exceed 1000 V.
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_ AC T |
Capacitance change i AC 6 )'
C

versus temperature7
at 1 kHz (typical values)

\

Insulation
Time constant ¢
versus temperature 7

Insulation resistance R
and time constant ¢

Minimum value as supplied') for Vy = 100 Vdc for Vg>100 Vdc
C=0.33 pF 3000 MQ 7500 MQ
C>0.33 pF 1000 s 2500 s
Average value as supplied

C=0.33 pF >30000 MQ >75000 MQ

C>0.33pF >10000 s >25000 s

1) The indicated values apply at the time of delivery. During the service life, the insulation may temporarily decrease
to approx. 10% of the value at the time of delivery, especially if the max. permissible relative humidity of 85% of
the humidity category G is applied for a longer period, or if the capacitor is operated close to the upper category
temperature.
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B 32231

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

sawtooth).
Rated dc Capacitor length
voltage
Vr 14 mm 19 mm 26.5 mm 32 mm 44 mm
100 V Voo/ T 6 V/ps 3 V/us 2 V/ps 1.5 V/us _
ko | 1200 V2/us | 600 V2/us 400 V?/us 300 V2/us
250y | Vool 10 V/ps 5 V/us 3 V/ps 2.5 V/us 2 V/us
ko | 5000 V2/ps | 2500 V2/ps | 1500 V2/ps | 1250 V2/us | 1000 V2/ps
400 V Voo T 14 V/ps 7 V/us 4 V/us 3 V/us 2.5 V/ps
ko |11200 V2/us| 5600 V2/us | 3200 V2/us | 2400 V2/us | 2000 V2/ps
630 V Vpo/t| 20 V/ps 10 V/us 7 V/us 5 V/us _
ko 25000 V2/ps|{12600 V2/ps| 8800 V2/pus | 6 300 V2/us

For a voltage deviation of V,, less than Vj the value of the permissible voltage rate of rise

V,,/t can be multiplied by the factor Vg/V,,

. The data of the nomogram must be

considered in case of periodic pulses. See also calculation example in section “General
Information”, para. 5.2.6.

AC power handling capability at higher frequencies

The maximum permissible peak voltage V for sinusoidal and non-sinusoidal voltages
(pulse, sawtooth, trapezoidal voltages) can be determined from the nomogram, where the
following limit values V|, may not be exceeded.

Rated voltage V; ‘

100 V J

250V ‘

400 Vv I

630 V

Limit voltage V,

98

l 84V l

140 V I

224V !

280V



B 32231

The nomogram is based on 10°C/50°F inherent temperature rise of the capacitor; this
must be considered during operation with regard to the permissible upper category
temperature. In case of a trapezoidal voltage load with two steep edges, the second
harmonic frequency must be taken into account.

PJOOV_ 250V 400V 630V

!
i
N
M

VA A

WAVAY

/
//

yAl

y A

ZH—

e

7777/
/]
7

-/
g;

LSS

V4

11—

y A S 4

/A
74[ -

A

o
=)
=
o
S
o
=)
S
4
o
N
©
=
3

Example:

f = 800 Hz (repetition frequency)

r =200 ps (rise time)

C= 1 uF  (capacitance)

According to the dashed line in the above graph, this results:

for the 100 Vdc type in a max. peak voltage \Zof approx. 75V
for the 250 Vdc type in a max. peak voltage V of approx. 105V
for the 400 Vdc type in a max. peak voltage V of approx. 135V
for the 630 Vdc type in a max. peak voltage V of approx. 160 V
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MKT Capacitors B 32237

Metalized polyester film capacitors — high rel version

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

dmax
w4015 — —(max —et=w— 40F5 —u
[ / e')
o N | BETE
sp=———e = 1 ‘ = 24 30
sho i i 33 37.5
V7 " i 45 50
Tinned ;,_,,,, el ,‘TI 56 60
copper lead Dimensions in mm
Rated voltage 1 kVdc l 1.6 kvdc | 2.5 kvdc 4 kVdc r6.3 kac} 8 kVdc 1710 kvdc ]12.5 kVdc
. ] ]
Rated
capac- Tolerance Dtmencsl)odnes axi
itance
_ _ _ _ _ _ 9.5%X56
680 pF - -A3681-S
1000 pF _ _ _ 7.5%X33 | 8.6X33 | 8.5%X45 | 8.5X56 | 10.5X56

-A4102-S|-B6102-S|-A8102-S|-A9102-S|-A3102-S

2500 pF jgg %S

8.6xX33 | 85%x33 | 11.56xX33 | 11.6xX45 | 11.56X56 | 12.5X56
-J2252-S|-J4252-S|-B6252-S|-B8252-S|-A9252-S|-A3252-S

5000 pF |£20%=M?)

7.5x24 | 9.5x33 | 10.56X33 | 10.56%X45 | 12.5X45 | 13.6X56
-A1602-S|-J2502-S [ -J4502-S | -B6502-S | -A8502-S | -A9502-S

10.56%24 | 10.5%X33 | 12.5X33 | 13.56X45 | 16.5X45

0.01 wF T |-A1103-S[-B2103-S|-B4103-S|-B6103-S|-J8103-S| -
11.5x24 ~ 16.5x33 B _ ~ ~ ~

0.025 uF “A253-S -J2253-S

Ordering code example B32237-44252-S

J 1 Code according to table

Type

) Minimum distance between lead bend and capacitor body: 1 mm.

?) Upon request.
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DIN climatic category GMG/KS
in acc. with DIN 40040
Lower category temperature G - 40°C/-104°F
Upper category temperature M +100°C/+212°F
Humidity category G average relative humidity =65%;
85% for 60 days per year continuously;
75% for the remaining days occasionally
Failure rate K 100 X 10-9/h = 100 fit
(40°C/104°F, Vg) for conversion tables for other loads and
temperatures see page 42.
Load duration S =3X10*h
Failure criteria
Total failure Short or open circuit
. AC
Failure due to variations Capacitance change < >+10%
Dissipation factor tan 9 > 2 X upper category
limits
Insulation resistance <150 MQ
IEC climatic category 40/100/21
in acc. with DIN |[EC 68-1
Conditions
Test temperature +40°C/+ 104°F
Damp heat test Relative humidity 93 %2 %
in acc. with .
DIN IEC 68-2-3 Test duration 21 days
Test criteria AC
Capacitance change < =15%
Dissipation factor =3 X 10-3 (at 1 kHz)
change A tan ¢ =<5 X 1083 (at 10 kHz)
Insulation resistance =20% of the minimum
value as supplied
Resistance to vibration Duration of endurance conditioning 6 h
Test Fc in acc. with Frequency range 10 to 55 Hz
DIN IEC 68-2-6: Displacement amplitude 0.75 mm
vibration, sinusoidal (conforming to
max. 10 g)
For this test the capacitors must be fixed by clamps
Resistance to soldering heat')| Solder bath temperature max. 260°C/500°F
Test Tb in acc. with Soldering duration max. 10 s
DIN IEC 68-2-20 Distance to the solder joint min. 6 mm
AC
Capacitance change < =+2%

1) For soldering recommendations also refer to “General Information”, para. 6.2.
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Capacitance drift /; +3%

Dissipation factor tan ¢

measured at 20°C/68°F Upper limits Average production values
at 1 kHz 8x10-3 5X10-3
at 10 kHz | 15X 10-3 13X10-3

Self inductance

approx. 30 to 50 nH

(for 3 mm lead length at both ends)

Impedance Z
versus frequency f
(typical values)

Q
L —

Z 2
10
)

I
\TP

0

1

gl

it

Cr 110

s v % T
i e

fiH 11
ot
Lo

L

i

o B
i 1

|-

——

10 102 108 MHz

Category voltage V;
at dc operation

1.06X Vg upto 40°C/104°F

1.04X Vy upto 50°C/122°F

1.00X Vz upto 60°C/140°F

0.93X VR upto 70°C/158°F (Vg =
0.64 X Vzx>70 to 85°C/158 to 185°F rated
0.55 X Vz>85 to 100°C/185 to 212°F voltage)

Category voltage V')
at ac operation

at 50 Hz

Rated Ve ims

voltage perm. Vac

=1.6 200 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

1.5 XV, for milliseconds (e.g. switchings)

') The sum of the dc voltage and the peak value of an ac voltage superimposed on the dc voltage may not exceed

the rated voltage.
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%

Capacitance change %

versus temperature 7
at 1 kHz (typical values)

1

]
60 80 100 °C

——

Insulation resistance R
versus temperature 7

Minimum value as supplied') 30000 MQ
Average value as supplied >75000 MQ
measured at 20°C/68°F

100 Vdc, 1 min.

1) The indicated values apply at the time of delivery. During the service life, the insulation may temporarily decrease
to approx. 10% of the value at the time of delivery, especially if the max. permissible relative humidity of 85% of
the humidity category G is applied for a longer period, or if the capacitor is operated close to the upper category
temperature.
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Pulse handling capability (voltage rate of rise V,,/r and pulse characteristic k).

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

B Rated v;ltage Vi Vio/ T ko
B

1 kvdc 15 V/ps 3 X 104 V2/ps

1.6 kVdc | 25 V/us 9 X 104 V2/ps
- 2.5 l;;dcrwv o 25 V/us 12.5 X 104 V2/ps
777”4 kVdc 40 V/us 3.2 X 105 V2/ps

- 6.3 kVdc 50 V/ps 6.3 X 105 V2/ps

B 8 kvdc 50 V/us 8 X 105 V2/ps
10 kvde 375 V/pus 7.5 X 105 V2/ps

12.5 kVdc 1000 V/ps 25 X 108 V2/us

For a voltage deviation of V,, less than Vj the value of the permissible voltage rate of rise
Vio/T can be multiplied by the factor Vi/V,,. See also calculation example in section
“General Information”, para. 5.2.6.

AC power handling capability at higher frequencies

Values upon request; a voltage/time diagram as well as indication of ambient temperature
and other operational conditions are requested. Refer also to para. 5.2.5 “Inherent
temperature rise, permissible efficiency”, page 33.
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MKT Stacked-Film Capacitors B 32510
...B 32513

Complementary types to version B 32520...523

MKT stacked-film capacitors similar to DIN 44112; with quality assessment according to
CECC 30401-007, form B.

Fields of application: consumer electronics, industrial electronics.

Self-healing capacitor with polyethyleneterephthalate dielectric; resin coated face ends
to ensure reliable contacts. The insulation strength 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, lead spacing 7.5 to 22.5 mm.

Packaging on continuous tapes

Capacitors with 7.5 mm lead spacing and 7.5/56 mm lead spacing (leads crimped to a
5 mm lead spacing) are also available on continuous tapes. For taping instructions and
ordering information refer to B 32071, page 46.

~ [ max -— = Dimax —=

Type ‘ Lead ‘ dia. |
spacing e d 3
B 32510 7.5 mm 0.6 =
B 32511 10 mm 0.6 1 1
B 32512 15 mm 0.8 il T o T
B 32513 225mm | 08 ‘ ; b=
- - S
Dimensions in mm - el - 7d<
DIN climatic category FME/JR
in acc. with DIN 40040
Lower category temperature F - 55°C/- 67°F
Upper category temperature M +100°C/+212°F
Humidity category E average relative humidity =75%;
95% for 30 days per year continuously;
85% for the remaining days occasionally;
rare, brief dew precipitation permitted
Failure rate J 30 %X 10°¢/h = 30 fit
(40°C/104°F, VR) for conversion tabies for other stresses and
temperatures see page 42.
Load duration R =10%h
Failure criteria
Total failure Short or open circuit
Failure due to variations Capacitance change écfc >1+10%

Dissipation factor tand > 2 X max. upper category
values
Insulation resistance <150 MQ (=0.33 pF)
< 50s (>0.33 pF)

') Possfble reach of resin coating.
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MKT Stacked-Film Capacitors

B 32510

...B 32513

Complementary types to version B 32520...523 (refer to page 108 to 110)

Lead spacing

Rated dc
voltage
R

Rated
capacitance
R

Tolerance

63V 1.0 uF

0.47 uF

0.68 uF

tT,O uF

100V 1.5 uF

250V

_5785mm [ isiomm [ isismm [ 1S225mm

Dimensions b X h X / (mm) and ordering code

400 vV

') Upon request.
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B 32510— B32511— B32512— B 32513—
57 x11.5%10 |
-D105-K
7Xx14x10 |65x10x125
—D1474—K —D1474-K
9.5x13X10 |7.8%x11x125
~D1684—K —D1684—K
10x11.5 x12.5
~D1105-K
e S R R
8x125x175
—E1155-K
9x15%x17.5
| —E1225-K
11 X17.5 X 25
—D1475-K
13X 19.5 X 25
—D1685-K
6.0x12x12.5
—D3224-K
85xX11Xx125
—D3334-K
[95x13x125 | 7511 x175
|~ _D3474-K —E3474-K
T 8x13 %175
| —E3684-K
11X13X17.5
~E3105-K
h 9% 16.5 X 25
~D3155-K
I _
11 x 19.5 X 25
—D3225-K
8.5 x 10.5 X 17.5
~E6224-K
9.5 X 12.5 X 17.5
~E6334-K
10 X 17 X 25
~D6684—K
12 x19.5 X 25
~D6105—K




MKT Capacitors B B 32520
...B 32529

Metalized polyester film capacitors in accordance with DIN 44112
Vg = 63 to 630 Vdc

With quality assessment according to CECC 30401-043, edition 1, June 1983.

Self-healing capacitor with polyethyleneterephthalate dielectric. Encapsulated in a flame-
retardant rectangular plastic case (in accordance with UL 94 V-0). Epoxy resin sealed for
humidity resistance. For improved solderability, the package is provided with spacers.
Connections: parallel leads, tinned, plug-in in the lead spacing. Particularly suited for
space-saving assembly at high packing density on any PC board.

Packaging on continuous tapes

Capacitors with 5 mm and 7.5 mm lead spacing, as well as capacitors with a lead spacing
of 7.5/5 mm (leads crimped to a lead spacing of 5 mm) are also available on continuous
tape. For taping instructions and ordering code information refer to page 46.

r~—/mﬂx-\ﬂ - ’i bmox"f* /| Lead spacing e | dia. d

L 7.5 5 0.5

X 10 7.5 0.6

E 13 10 0.6

18 15 0.8

7‘ 27 22.5 0.8

- 315 275 0.8

\ \ ,f?

Dimensions in mm

(
1%
2
r

DIN climatic category FME/JR
in acc. with DIN 40040
Lower category temperature F - 55°C/- 67°F

Upper category temperature M +100°C/+212°F!)

Humidity category E average relative humidity =75%;

95% for 30 days per year continuously;
85% for the remaining days occasionally;
rare, brief dew precipitation permitted

Failure rate J 30X 109h = 30 fit
(40°C/104°F, VR) for conversion tables for other stresses and
temperatures see page 42.
Load duration R =10%5h
Failure criteria
Total failure Short or open circuit
AC
Failure due to variations Capacitance change < >+10%

Dissipation factor tan 0 > 2 X upper category
values

Insulation resistance <150 MQ (=0.33 pF)

< 50s (>0.33 pF)

') Shelf and service life at temperatures >100...125°C/212...257°F, 1000 h max., V¢ = 0.5 Vs,

107




MKT Capacitors

Lead spacing LS 5 mm S LS 75mm
Rated dc voltage 63V 63v. | 100v [ 250V |
Rated capacitance Dimensions b x A X / (mm) and ordering code
Cy Tolerance B 32529— B 32520-
1000 pF { [ ‘
16500 pF {
2200 pF
3300 pF !
4700 or | !
6800 pF 2'5_7\&352:7'2 J |
25 Xx6.5x7.2 .
0015 uf | 25%65%7.2 ‘ 3%85x10 |
YOO Wk —A153—+ } —A3153—+ }
2.5X65x7.2 ‘ 3x86x10 |
0.022 uF —A223+ ‘ ZA3223—+
+20% =M 2A5x6,5x7,2[ ‘ 3x85x 10
0.033 uF +10% ~K | —A333 4 ‘ -A3333-+ |
+t 5%=2J ~
0.047 uf 25 X65x7.2 | 3x85x10 | 4x85x10 |
: s —A473—+ | —A1473—+ —A3473—+
0.068 uF 25X%65x7.2 ‘3><85><10 5105 X 10
: H —A683—+ —A1683—+ ~A3683—+
01 F 25 X65x%7.2 3x85x10 {5x105X10
: H ~A104—+ —A1104—+ ~A3104—+
015 uF 36X9X72 | 3x85Xx10 | 4x85%X10 | 6x12x10
i W ‘ —A154—+ —A154—+ —A1154—+ —A3154—+
022 uF 35X9x7.2 3X85X10 |5x105x10
H —A224—+ —A224—+ —A1224—+
0.33 uF 45x95x72| 4x85%x10 | 6x12x% 10
: i —A334—+ —A334—+ ~A1334—+
5X10x72 |5X105x10
0.47 wF —A4T4—+ —A4T4—+
5X10x72 | 6x12x10
0.68 uf —A684—+ —A684—+
4 F 6X10.5 X 7.2
M —A105—+
1.5 uF
2.2 uF
I

+ Insert appropriate code letter for requested capacitance tolerance (refer to table).
B All capacitors with capacitance tolerance = 10% (LS 5 mm: +10%; + 20%) are preferred types (refer to page 4).
Complementary types to B 32510 ... 512 refer to page 106.
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8 B 32520

...B 32529
- LS 10 mm [ LS 15 mm_ s
100V | 250V 400V | 100V 250 V 400 V [ 630 V Va
Dimensions b X h X / (mm) and ordering code
B 32521 B 32522- Ca
o Beevelm ] B o nsesesm L o
1000 pF
1500 pF
2200 pF
3300 pF
J # 4700 pF
6800 pF
T axex13 |
—A6103—+ J 0.01 uF
X9X |
hn, 0015 48
X9 X B
_Ae3a3s | 0.022 uF
4x9x13 | f 5.5x11x18
—AB333—+ ~M8333—+ | 0033 F
4x9x13 | 5%x11.5X13 5.6x11x18 | 7x13x18 0.047 uF
—A3473—+ | —AB473—+ —A6473—+ | —M8473—+ : H
4x9x13 5.5x11x18 | 9x14.6X18 | ( geo o
—A3683—+ —A6683—+ | —M8683—+ : H
4x9x13 | 5x11.5%13 5.5x11x18 | 7x13x18 o1 .
—A1104—+ | —A3104—+ —A3104—+ J—A6104—+ : H
4x9%x13 | 5%11.5%13 5.5x11x18 | 7x13x18 015 uF
—A1154—+ | —A3154—+ —A3154—+ | —A6154—+ : M
4x9x13 7x13%18
—A1224—+ —A3224—+ 022 uF
5X11.6X13 55x11x18 | 7X13x18 033 uF
~A1334—+ | —A1334—+ | —A3334—+ : H
5.5x11x18
—A1474—+ 0.47 uF
7x13%18
—A1684—+ 0.68 uF
T T 7x13x18 1 .
—A1105—+ H
1.5 uF
‘ 22 F
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MKT Capacitors

Lead spacing -

Rated dc voltage
Rated

capacitance
Cq Tolerance

0.1 uf
0.15 pF
0.22 F
0.33 uf
0.47 uF
0.68 uF
1 WF

+20% &M

10 % = K
5%=2J

i+

1.5 uF

2.2 uF
3.3 uF
4.7 yF
6.8 uF

10 pF

+

100 vV

T 7.3x16.5 x 27
“M1155-+

—M3105—+

8.5 x 185 x 27
—M1225—+

10.5 X 19 x 27
~M1335—+

Insert appropriate code letter for requested capacitance tolerance (refer to table).
B All capacitors with capacitance tolerance + 10% are preferred types (refer to page 4).

For complementary types refer to B 32513, page 106.

10

[ 250V | 400V 630 V
Dimensions b X h X /
(mm) and ordering code
B 32523-
7.3 X16.6 X 27
—M8104—
8.5 X 18.5 X 27
—M8154— +
7.3 X16.5 x 27 10.5 X 19 X 27
—M6224—+ —M8224— +
8.5 X 186 X 27
—M6334— +
7.3 X16.5 X 27 10.5 X 19 X 27
’> —M6474— + —-M3474— +
7.3 X16.5 X 27
—M3684—+
8.5 X 18.5 x 27




8B B 32520

...B 32529
77777 LS 27.5 mm » s
100 V T 250 V 400 V T 630 V Vi
_ -
Dimensions b X A X / (mm) and ordering code
B 32524- Cr
0.1 uF
0.15 pF
i 0.22 uF
o 11.5 X 21 X 31.5
~M8334—+ 0.33 uf
T T T s xa3 %315 | o o
“M8474—+ 0.47 uF
11.5 X 21 X 31.5 16 X 24.5 X 31.5 0.68 uF
—M6684—+ -M8684—+ Ry
11.5 X 21 X 31.5
~M6105—+ LI
11.5 X 21 X 31.5 13.5 X 23 X 31.5 15 uF
—M3155—+ ~M6155—+ H
11.5 X 21 X 31.5
“M3225—+ 2.2 pF
13.5 X 23 X 31.5 33 uF
—M3335—+ <~ B
11.5 x 21 x 31.5 16 X 245 X 31.5 47 uF
—M1475—+ —M3475—+ Lk
13.5 X 23 X 31.5
ZM1685—+ 6.8 wF
15 X 24.5 X 31.5
—~M1106—+ 10 wF

Ordering code example

B32523-M6474—+ Code letter for capacitance tolerance

[ T (refer to table)
Type e ——————— Code according to table
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MKT Capacitors

B 32520
...B 32529

IEC climatic category
in acc. with DIN IEC 68-1

Damp heat test
in acc. with
DIN IEC 68-2-3

55/100/56
Conditions
Test temperature
Relative humidity
Test duration
Test criteria
. AC
Capacitance change v

Dissipation factor
change A tan ¢ at 1 kHz
Insulation resistance

+40°C/+ 104°F
(93 "2 %
56 days

=+5%

=5 X 103
=50% of the minimum
value as supplied

Resistance to vibration
Test Fc in acc. with

DIN IEC 68-2-6:
vibration, sinusoidal

Duration of

endurance conditioning
Frequency range
Displacement amplitude

6 h

10...55 Hz

0.75 mm (conforming
to 98.1 m/s2 max.
orto 10 g)

At 10 Hz ... 2 kHz capacitors with LS =225 mm
must additionally be fixed at the case.

Resistance to soldering heat')

Test Tb in acc. with
DIN IEC 68-2-20

Solder bath temperature

Soldering duration

Capacitance change A_CQ

max. 260°C/500°F
max. 5 s

=+2%

Resistance to
cleaning agents

Refer to section “General Information”, page 37.

*+3%

apacitance drift /,
Self inductance

Lead spacing (mm)

7.5] 10| 15 |22.5/27.5

Self inductance (approx. nH

|7.5]
I'slo9l10l20] 20

bissipa_tion factor tan
measured at 20°C/68°F

at

at 10 kHz
at 100 kHz

Upper limits/Average production values

Ci<O.1 pF | Ca=0.1..<1pF | Go=1 F

8/ 5x10-3 | 10/ 6 X 10-3 10/7 X 10-3
15/12 X 10-3 | 20/15 X 10-3 -

30/18 X 103 | - -

') For soldering recommendations also refer to “General Information”, para. 6.2.
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B 32520

...B 32529
Vdc
Category voltage V. T ey | T
versus temperature 7 s . N
at dc operation 1 | \
500 - - 4o i by
400V | | L
400 . ; ; \m
000 a50v ! N
200 - i . 1 i :\
WOOL 100V i .
| I i
2000 h max. 1.25 X V, oC BV ; ] ﬁ
. 0 20 40 60 80 100 °C
for milliseconds 1.50 X V¢ T
(e.g. switchings)
Category voltage V;')?) Vac
versus temperature 7 250 | !
at ac operation 7 630V

at 50 Hz | 200 . . i | .
. Lo0v ‘
150" ' : , | \
250V .

100 y
100V \

max. 2000 hours ~ 1.25 X V¢ %0 53V
for milliseconds 1.50 X V¢ o % w0 6“0 60 100°¢
(e.g. switchings) -7

Capacitance change %‘ N —— —

versus temperature 7
(typical values, measured
at 1 kHz)

|
!
|

|

N

60 80 100°C
—T

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

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

B 32520

...B 32529
Insulation resistance R 10
versus temperature 7 ®
RT) L A N R S
105 L. . \\\ —
107 — .
Typical values o }L
measured at 20°C/68°F and a !
relative humidity <65% . ]
o T w0 60 80 100 °C
—_— 7‘
Insulation resistance £; Minimum value as supplied’)
and time constant Vi Cr=0.33 pF Cr>0.33 pF
=100V 3750 MQ 1250 sec
=250V 7500 MQ 2500 sec
Average value as supplied
Vi Cr=0.33 uF C;>0.33 uF
=100V >30000MQ | >10000 sec
=250V >75000 MQ >25000 sec
Impedance Z
versus frequency 7 9
(typical values) 10— .
E N~
- X
\
T 10° ‘\ /
-
10" Srotess
Y oo %%;%‘%5%";“ <o
SRR @
107
10° 108 Hz

') The indicated values apply at the time of delivery. During the service life, the insulation may temporarily decrease
to approx. 10% of the value at the time of delivery, especially if the max. permissible relative humidity of 95% of
the humidity category E is applied for a longer period, or if the capacitor is operated close to the upper category

temperature.
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B 32520
...B 32529

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

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

Rated dc

voltage LS5 | LS7.5 | LS10 | LS15 |LS 22.5|LS 27.5

Va
V,/rinV/ps | 80

63V ko in V2/us | 10000

100y | Vet in Vips 50 35 25 2 15
ko in V2/pis 10000 | 7500 | 5000 | 400 | 300

250y | Vel in V/ps 100 75 50 3 25
ko in V2/us 50000 | 35000 | 25000 | 1500 | 1250

200y | Vet in Vs 125 90 60 4 3
ko in V2/us 100000| 75000 | 50000 | 3200 | 2400
V,/7in V/us 10 7 5

630V ko in V2/ps 12600 | 8800 | 6300

For a voltage deviation of V,,,< V the value of the permissible voltage rate of rise V,,,/r can
be multiplied by the factor Vi/V,,. The data of the nomogram must be considered in case
of periodic pulses. See also calculation example in section “General Information”,
para. 5.2.6.

AC power handling capability at higher frequencies

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

The nomogram is based on 10°C/50°F inherent temperature rise of the capacitor; this
must be considered during operation with regard to the permissible upper category
temperature.

The following limits may not be exceeded:
Rated dc voltage Vi ' 63V | 100V 1 250V | 400V I 630V
Limit voltage V, | ss5v | 85V | 140V | 224V | 280V

15



MKT Capacitors B 32520
...B 32529

B 32529, LS 5 mm

Nomogram to determine the permissible peak voltage V

Determine the intersections P, and P, according to the plotted example. The intersection
of the line connecting P, with P, and the V scale gives the maximum permissible peak
voltage.

In case of a trapezoidal voltage load, the second harmonic frequency must be considered.
With sinusoidal voltage load, the “sine” characteristic applies.

40 60 80100 kHz

—_—f

Example:

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

Cr = 0.15 pF  (capacitance)

Ve =63V (rated voltage)
According to the dashed line in the above graph, this results in a max. peak voltage V of
approx. 19 V.

} intersection P,

} intersection P,
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B 32520
...B 32529

B 32520, LS 7.5 mm
Nomogram to determine the permissible peak voltage V

Determine the intersections P, and P, according to the plotted example. The intersection
of the line connecting P; with P, and the V scale gives the maximum permissible peak
voltage.

In case of a trapezoidal voltage load with two steep edges, the second harmonic frequency
must be considered. With sinusoidal voltage load, the “sine” characteristic applies.

Vi =400V
-1
Cr nF
[ 15
22
L} J 14
»
~6.8
L0 224
V=250V { 200
15 15 N
nF
22 [22 100
L33 33 807
Vg=100V L 60
g TR | 4 P
[63 - 68 M e
| nF A
Foo L 100 p
VR=63V L 450 Loy = — 47 207
150 150 |
220 F220
nF 107
330 -330 8|
470 6]
680
1 2 L 6 B 20 40 60 80100 kHz
- f
Example:
f =10 kHz (rgpet_ltlon frequency) } intersection P,
r =10 ps (rise time)
Cr = 150 nF  (capacitance) } . .
intersection P
Ve= 100V (rated voltage) 2

According to the dashed line in the above graph, this results in a max. peak voltage V of
approx. 30 V.

17



MKT Capacitors B 32520
...B 32529

B 32521, LS 10 mm
Nomogram to determine the permissible peak voltage V

Determine the intersections P, and P, according to the plotted example. The intersection
of the line connecting P; with P, and the V scale gives the maximum permissible peak
voltage.

In case of a trapezoidal voltage load with two steep edges, the second harmonic frequency
must be considered. With sinusoidal voitage load, the “sine” characteristic applies.

Ca v \\ % ¢
? T s\\\ T=6L0ps Th—
l \\\
Vi=b00V \\\\V\ !
10 t
[nF \\ \~T=320|_|s Th——
15 \
\\\ \sine
2 224 \\\ N
200 N \ NN
Vi =250V |33 I
nF v, \\i\ T=160ps
Y] \ N
100 o \ NN
68 80 \\\\ T~ T=80ps
Vi =100V 60 4 NURY
100 A NN
nF 4 B G S I I S W AR\
190 L a5 p L0 NN
150 — — —m— 4 NONY
220 i \\\\ N T =40ps
330 20 \1
i T=25ps N
\ L
. =20
1(; ] | §\ T ;’Js|
6 } \\ o
i l \ T=10ps
7 |
] | !
l
04 0608 1 2 L 6 810 20 40 60 80 100kHz
_.,.f
Example:
f = 10kHz (repetition frequency)

r =40 ps (rise time) } intersection P,

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

According to the dashed line in the above graph, this results in a max. peak voltage V of
approx. 40 V.

} intersection P,
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B 32520
...B 32529

B 32522, LS 15 mm
Nomogram to determine the permissible peak voltage 1%

Determine the intersections P, and P, according to the plotted example. The intersection
of the line connecting P, with P, and the V scale gives the maximum permissible peak
voltage.

In case of a trapezoidal voltage load with two steep edges, the second harmonic frequency
must be considered. With sinusoidal voltage load, the “sine” characteristic applies.

Cq
T t
Vi =630V v <=100ps
0,033 R
0,01.7}
006[; Va=400V |
H 0047+ A !
pF | 280 e — i
0,068 , \
200- P !
014 |
0154 v, o ‘ ‘
0] pa ! \
015 1004 ' |
V=100V 0.22 . 807 15 1 ||
0,33 7 60 ‘
0,33 s ] s
WF ] Ves250V 2 ‘ | |
047 - ——— —¢ 40 |
0,68 1 ‘~ !
] ? \
1 20 |
| N
10 : ‘
8 |
6 |
|
| |

0, 0,2 04 06081 2 [ 6 8 10kHz

Example:

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

Cr = 0.47 pF (capacitance) }
Vs =100V (rated voltage)

According to the dashed line in the above graph, this results in a max. peak voltage V of
approx. 100 V.

For loads at frequencies > 10 kHz, please contact us.

intersection P,

intersection P,
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MKT Capacitors B 32520
...B 32529

B 32523, LS 22.5 mm
B 32524, LS 27.5 mm

Nomogram to determine the permissible peak voltage V

Determine the intersections P, and P, according to the plotted example. The intersection
of the line connecting P, with P, and the V scale gives the maximum permissible peak
voltage.

In case of a trapezoidal voltage load with two steep edges, the second harmonic frequency
must be considered. With sinusoidal voltage load, the “sine” characteristic applies.

Cn  Va=630V %
4 ('0,‘1
| Fo1s |
‘ r022 |
! 0,33
0,47
0,68 )
uF 280 1
V=400V 200 -
022
033! Ve
047|
Va=250V |68 100 1 —
‘(Qlﬂh F e 80
rossr ¢ 60
1 ouF 1
F15 40
V=100V 122
1,5 %3,3
2,2 47
: 20
33 uF
4,74 7
68
10 107
uF 87
6
Example:

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

Cr = 0.68 pF (capacitance)

Ve =250V (rated voltage)

According to the dashed line in the above graph, this results in a max. peak voltage V of
approx. 90 V.

} intersection P,

} intersection P,

For loads at frequencies > 10 kHz, please contact us.
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MKT Capacitors B B 32530
...B 32539

Metalized polyester film capacitors, high rel version, inaccordance with DIN44112
Vk = 63 to 400 Vdc

With quality assessment according to CECC 30401-026, edition 3, May 1983.

Self-healing capacitor with polyethyleneterephthalate dielectric. Encapsulated in a flame-
retardant rectangular plastic case (in accordance with UL 94 V-0). Epoxy resin sealed for
humidity resistance. For improved solderability, the package is provided with spacers.
Connections: parallel leads, tinned, plug-in in the lead spacing. Particularly suited for
space-saving assembly at high packing density on any PC board.

Packaging on continuous tapes

Capacitors with 5 mm and 7.5 mm lead spacing, as well as capacitors with a lead spacing
of 7.5/5 mm (leads crimped to a lead spacing of 5 mm) are also available on continuous
tape. For taping instructions and ordering code information refer to page 46.

(mox.——‘ bmax. jee—
‘ ! —,1 ! | Lead spacing e | dia. d
1 7.2 5 0.5
10 7.5 0.6
13 10 0.6
18 15 0.8
27 22.5 0.8
31.5 27.5 0.8
Dimensions in mm
DIN climatic category FME/JR(LS 5)
in acc. with DIN 40040 FMD/JR (LS 7.6 to 27.5)
Lower category temperature F - b55°C/- 67°F
Upper category temperature M  +100°C/+212°F")
Humidity category E(D) average relative humidity =75% (=80%);

95% (100%)for 30 days per year continuously;
85% (90%) for the remaining days occasionally

Failure rate J 30 X 10-9/h = 30 fit
(40°C/104°F, VR) for conversion tables for other stresses and
temperatures see page 41.
Load duration R =10%h
Failure criteria
Total failure Short or open circuit
AC
Failure due to variations Capacitance change < >+ 10%

Dissipation factor tand > 2 X upper category
values

Insulation resistance <150 MQ (=0.33 pF)

< 50s (>0.33 pF)

') Shelf and service life at temperatures >100...125°C/212...257°F, 1000 h max., V. = 0.5 V.
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MKT Capacitors

5 mm

Léadﬁspacing;“‘ B LS 5 mm LS 7. .
Rated dc voltage _ 83V | 83V 100V 250 V 400 V
Rated capacitance Dimensions b X A X / (mm) and ordering code
Cr Tolerance B 32539- B 32530-
T R o 3 X85 X%X10
1000 pF ~A6102—+
T o 3x85x10
1500 pF —AB152—+
DU T | 3x85x10
2200 pF —A6222—+
oo k| . T T T T I 3xesx10
3300 pF —A6332—+
] 25X65x7.2 B 3X85Xx10
4700 pF . AGT D4 | —A6472—+
U 25%65x7.2 o 3X85x10
6800 pF AG82—+ ~AB682—+
I 25X6.5x7.2 3x85x10
0.01 uF A103—4 —AB103—+
R .
2.5%X6.5Xx7.2 3x85X10 | 4xX85x10
0.015 uF —A153—+ —-A3153—+ —-AB153—+
] 25X6.5x7.2 3x85%x10 | 4x85Xx10
0.022 uF —A223—+ —A3223—+ —AB223—+
": - +20%2M |25 X6.5 X 7.2 3x85X%X10 [5X10.5X10
0.033 F +10% 2K | —A333—+ —A3333—+ | —A6333—+
———————— 4 % &
. SR PRy 3x85x10 | 4x85x10 | 6X12x 10
0.047 —~A4T73—+ ~A1473—+ —A3473—+ —A6473—+
068 ‘ 25%6.5x7.2 3x85x10 |5X10.5x%10
0. n —A683—+ —A1683—+ ~A3683—+
0.1 F 2.56X6.5x7.2 3XxX85X10 |5x10.5Xx10
' H —A104—+ —A1104—+ —A3104—+
015 uF 35X9Xx72 | 3x85X10 | 4Xx85%X10 | 6X12X 10
: H ~A154—+ ~A154—+ —A1154—+ —A3154—+
022 uF 35X9%x72 | 3X85x10 | 5x10.5x10
: H —A224—+ ~A224—+ —A1224—+
033 uF 45%x95x7.2| 4x85%X10 | 6x12x10
: s —A334—+ —A334—+ —A1334—+
§ 5x10X7.2 |5x10.5 x 10
0.47 uF —A474—+ —A474—+
5X10%X7.2 | 6x12x10
0.68 pF —A684—+ —A684—+
6% 105X 7.2
1 KF —A105—+
1.5 uF
2.2 uF

+ Insert appropriate code letter for requested capacitance tolerance (refer to table).
B All capacitors with capacitance tolerance + 10% are preferred types (refer to page 4).
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8 B 32530

...B 32539
LS 10 mm LS 15 mm LS
100v_ | 250V 400 v 100v | 250V 400 v Va
Dimensions b X h X /(mm) and ordering code
B 32531— B 32532— Ch
1000 pf
1500 pF
2200 pF
3300 pF
4700 pF
6800 pF
B 4x9%13
~A6103—+ 0.01 uF
4x9x13
~A6153—+ 0.015 uF
[ I Mol B o
4x9x13
~A6223—+ 0.022 uF
4x9x13
—A6333—+ 0.033 pF
4x9x13 5X11.5X13 55x11x18
—A3473-+ | —AB473—+ —A6473—+ | 0047 uF
4X9%13 5.56X11X18
—A3683—+ —A6683—+ | 0-068uF
4x9x13 | 5x11.5x13 5,5x11x18 7x13x18 | oo ¢
~A1104—+ —A3104—+ N ~A3104—+ —A6104— + : i
4x9x13 5x11.6x13 5,56%11x18 7x13x18 | o o
—A1154—+ —A3154—+ —A3154—+ —A6154— + : *
ANISA—+ | ZASTSA+ | Tt | TARISAmr | T
4X9%13 7Xx13x18
—A1224—+ —A3224—+ 0.22 wF
5X11.5X13 5.5x11x18 7Xx13x18
—A1334—+ —A1334—+ | —A3334-+ 0.33 uF
T 5.5x11x18
—A1474—+ 0.47 uf
7X13x18
—A1684—+ 0.68 wuF
- 7x13x18 . .
—A1105—+ "
1.5 uF
2.2 nF
— - - —— | S —
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MKT Capacitors H B 32530

...B 32539
lead spacing . ts226mm |  LS275mm_
Rated dc voltage | 100V L 250 V 400V J 250 V 400 V
Rated capacitance Dlmen5|0ns b X h X/ (mm) and orderlng code
Cy Tolerance
B 32533— B 32534—
e Bee ——l B
0.1 uF
0.15 pF
PO - o 7. 3><‘TS 5x27 J
0.22 uf ~M6224—+
8.5x18.5x27
0.33 uF —-M6334—+
7.3x16.5X27 | 10.5X19%27
0.47 KF —M3474—+ | —M6474—+
0.68 uF 7.3X16.5X27 11.5%21x31.5
H —M3684—+ —~M6684—+
: r L20% M 8.5x18,5x27 M.5x21x31.5
l+ 5=l —M3105—+ B ~M6105—+
15 uF 7.3x16.6%27 11.56X21x31.5 {13.5X23%31.5
" —M1155—+ ~M3155—+ | —M6155—+
8.5X18.56X27 11.56X21x31.5
22 wF M1225—+ ~M3225—4+
) 10.5X19%27 13,5x23x3145
3.3 KF -M1336—+ ~M3335—+
| 11.5X21x31.5 [15x24.5x315
4.7 nF —M1475—+ | ~M3475-+
} S 1 S
13 5\<23x31 5
6.8 WF —M1685—+
15X24.5%31.5
10 KF ~M1106—+

+ Insert appropriate code letter for requested capacitance tolerance (refer to table).
B All capacitors with capacitance tolerance + 10% are preferred types (refer to page 4).

Ordering code example

83,21533 M6T74— T Code letter for capacitance tolerance

(refer to table)
Type — - Code according to table
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B 32530

...B 32539

IEC climatic category 55/100/56
in acc. with DIN IEC 68-1

Conditions

Test temperature +40°C/+ 104°F
Damp heat test Relative humidity (93 fg) %
in acc. with ;
DIN IEC 68-2-3 Test duration 56 days

Test criteria .

Capacitance change ra =+5%

Dissipation factor

change A tan ¢ at 1 kHz =5 X103

Insulation resistance

=50% of the minimum
value as supplied

Resistance to vibration
Test Fc in acc. with

DIN IEC 68-2-6:
vibration, sinusoidal

Duration of

endurance conditioning
Frequency range
Displacement amplitude

6 h

10...55 Hz

0.75 mm (conforming
to 98.1 m/s? max.
orto 10 g)

At 10 Hz...2 kHz capacitors with LS =22.5 mm
must additionally be fixed at the case.

Resistance to soldering heat')

Test Tb in acc. with
DIN IEC 68-2-20

Solder bath temperature

Soldering duration

AC
Capacitance change <

max. 260°C/500°F
max. 5s

=*+2%

Resistance to
cleaning agents

Refer to section “General Information”, page 37.

Capacitance drift /,

+3%

Self inductance

Lead spacing (mm)

| 5 |7.5]/10]15|22.5/27.5

Self inductance (approx.nH)| 5 | 8 | 9 | 10] 20 | 20

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

at

at 10 kHz
at 100 kHz

Upper limits/Average production values

Ca<O.1 pF | Cr=0.1..<1pF | Co=1 pF

8 5x102 | 8 5X10°3 10/6 X 10-3
15/12 X 103 | 15/12 X 10°3 -

30/18 X 102 | — _

1) For soldering recommendations also refer to “General Information”, para. 6.2.
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MKT Capacitors

B 32530
...B 32539

Category voltage V.
versus temperature 7

Vdc
500

——

400V

. V. i
at dc operation 400 ' | —
y AN
] ‘ ! ]
500 250V J[‘ | !
200} l . - ‘ N
| !
100V \
100 63V | T
max. 2000 hours 1.25 X V¢ | ! .
0 { i | |
for milliseconds 1.50 X V; 0 o “0 80 80 - 100°c
(e.g. switchings)
Category voltage V') Vac
versus temperature 7 200{’ - r ] T T
at ac operation . |
Ve 400V L]
at 50 Hz * 150 |- 1 EAN-—
|
| N
|
100 250 V D
| 1‘\
100 V ||
50 B3V T T N
max. 2000 h 1.25 X V, JJTQ
1
for mrllls_,eco_nds 1.50 X V, % 70 o & a0 00 °C
(e.g. switchings) w7
. AC Y
Capacitance change ~* h
versus temperature 7 Av(? 10—
(typical values, measured 8
at 1 kHz) 6 74 3 %
4
2 /|
I
0
_2,7 /
.4 / - — e -
-6 N _
60 -40 -20 0 20 40 60 8  100°C

') The sum of the dc voltage and the peak value of an ac voltage superimposed on the dc voltage may not exceed the

rated voltage.
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B 32530

...B 32539
MQ
Insulation resistance R, 10°
versus temperature 7 &
o ‘\
105 N

102 |— \

~
Typical values 10
measured at 20°C/68°F and a
; ko
relative humidity =65% ol BN
0 20 40 60 80 100 °C
— =7
Insulation resistance R Minimum value as supplied!)
and time constant Vi Cr=0.33 pF Cs>>0.33 pF
=100V 15000 MQ 5000 s
=250V 30000 MQ 10000 s
Average value as supplied
Vi Cr=0.33 pF Cr>0.33 pF
=100V >30000 MQ >10000 s
=250V >75000 MQ >25000 s

Impedance Z
versus frequency f

(typical values) 0"

I

N

[ 111

108 Hz

1) The indicated values apply at the time of delivery. During the service life, the insulation may temporarily decrease
to approx. 10% of the value at the time of delivery, especially if the max. permissible relative humidity of 95% of
the humidity category E or 100% of the humidity category D is applied for a longer period, or if the capacitor is
operated close to the upper category temperature.
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MKT Capacitors B 32530
...B 32539

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

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

Rated dc

voltage LS5 | LS75 | LS10 | LS15 |LS22.5|LS 275

Vr
V,o/tin V/us 80

63V ko in V2/ps | 10000

100 v V,/r in V/us 50 35 25 2 15
ko in V2/ps 10000 | 7500 | 5000 | 400 | 300

50V V,/r in V/ps 100 75 50 3 25
ko in V2/ps 50000 | 35000 | 25000 | 1500 | 1250

200V V,/7 in V/ps 125 90 60 4 3
ko in V2/ps 100000 75000 | 50000 | 3200 | 2400

For a voltage deviation of V,,, less than V; the value of the permissible voltage rate of rise
V,,/7 can be multiplied by the factor Vz/V,,. The data of the nomogram must be consid-
ered in case of periodic pulses. See also calculation example in section “General
Information”, para. 5.2.6.

AC power handling capability at higher frequencies

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

The nomogram is based on 10°C/50°F inherent temperature rise of the capacitor; this
must be considered during operation with regard to the permissible upper category
temperature.

The following limits may not be exceeded:
Rated dc voltage Vi | 63V | 100 V | 250V | 400 V
Limit voltage V; | ssv | 8V | 140V | 224V
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B 32530
.B 32539

B 32539,LS 5 mm
Nomogram to determine the permissible peak voltage 1%

Determine the intersections P, and P, according to the plotted example. The intersection
of the line connecting P; with P, and the V scale gives the maximum permissible peak
voltage.

In case of a trapezoidal voltage load, the second harmonic frequency must be considered.
With sinusoidal voltage load, the “sine” characteristic applies.

Va= 63V
0,0047 -
uF
00068 |
0,01-
0,015
Ca 0022 v
55+
0,033 \
40
0,067 v, ,
4 - -
0,068 207
_ ~
019p _~
~
015 4 10
0,22 &3
6 —
033
| o
0,47
L 0.68 -
L1 27 !
L — r - — — - - - L — .
1 2 L 6 810 20 40 60 80100 kHz
Example:

]

f 10 kHz (repetition frequency)
r =10 ups (rise time)

Cr = 0.15 pF (capacitance)

Ve =63V (rated voltage)
According to the dashed line in the above graph, this results in a max. peak voltage V of
approx. 19 V.

} intersection P,

Il

} intersection P,
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MKT Capacitors B 32530
.B 32539

B 32530, LS 7.5 mm
Nomogram to determine the permissible peak voltage V

Determine the intersections P, and P, acco rding to the plotted example. The intersection
of the line connecting P, with P, and the V scale gives the maximum permissible peak
voltage.

In case of a trapezoidal voltage load, the second harmonic frequency must be considered.
With sinusoidal voltage load, the “sine” characteristic applies.

V4 =400V
7 |
Cy InF |
i 5 i
i L2.2 T-320ps |
: | , ! ‘
v ]
~33
| )
- 47 g
-6,8 |
L 10 224 !
Va-250V 200 |
~15 F15 R
| nf | v
‘» 22 r22 100 |
L33 1 33 ' 807 ‘
V=100V ‘ a 60- ‘
e ‘Lw L47 o]
F68 L 68 ‘ 0 P - '
ne | | 7 l a
1100 + 100 A - [ | | !
\/”_63\/ 150 + —— 20 i |
150 | 150 T ’ ’* L
220 220 i 10us
\ nF ‘T ‘ 10- J ‘ [ "
330 330 | 8 ‘ ‘ |
\ 6 ‘ ‘ ; [ | |
470 | | ‘ | N | ‘ |
o | R B
] ; S R NN SR N AN N 1 |
1 2 [ 6 810 20 40 60 80100 kHz
[
Example:
f = 10kHz (repetition frequency) intersection P
r =10pus (rise time) !
CR = 150 nF (capacitance) . .
intersection P.
=100V (rated voltage) tersec 2

Accordlng to the dashed line in the above graph, this results in a max. peak voltage V of
approx. 30 V.
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B 32530
...B 32539

B 32531, LS 10 mm
Nomogram to determine the permissible peak voltage V

Determine the intersections P; and P, according to the plotted example. The intersection
of the line connecting P, with P, and the V scale gives the maximum permissible peak
voltage.

In case of a trapezoidal voltage load with two steep edges, the second harmonic frequency
must be considered. With sinusoidal voltage load, the “sine” characteristic applies.

Cx 1%
™~
T \rzéaops
Vi =400V !
“ N v ;
nF \ T
15 \ ‘
Sl 3
V=250V |33 [ |
~C AV
o vy
47 L“ ! |
100
68 80 4 ys
V;,:‘IO(;V 100 60 P
n _
Y
100 150 A, _ Ao_,—/l
150 — — —w=— —4— % |
220 7 \Tzl.Ops
330 20
] N
104 1=20ps
87
2 |
T=10ps
A {
04 0608 1 2 [ 6 810 20 L0 60 80 100kHz
— f
Example:

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

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

According to the dashed line in the above graph, this results in a max. peak voltage V of
approx. 40 V.

} intersection P,

} intersection P,
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MKT Capacitors B 32530
...B 32539

B 32532, LS 15 mm
Nomogram to determine the permissible peak voltage V

Determine the intersections P, and P, acco[ding to the plotted example. The intersection
of the line connecting P; with P, and the V scale gives the maximum permissible peak
voltage.

In case of a trapezoidal voltage load with two steep edges, the second harmonic frequency
must be considered. With sinusoidal voltage load, the “sine” characteristic applies.

-t
CH ‘
v 1
-
Vi =400V |
0,047
b 226
0.068 200 - !
0 |
01 Vv
o s
o015 007
Vostoov | %22 Pr
Y033 7 60+
O Veasov 7 1
047{————— ¢ 40
0,68 1 ; \{
1- 20
- \
8: | | ‘ |
‘] IR . W
I R S N 1 N N | D B AR
01 02 04 06081 2 L 6 8 10kHz
——f
Example:

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

Cr = 0.47 uF (capacitance) }
Ve =100V (rated voltage)

According to the dashed line in the above graph, this results in a max. peak voltage V of
approx. 100 V.

} intersection P,

Il

I

intersection P,

For loads at frequencies > 10 kHz, please contact us.
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B 32530
...B 32539

B 32533, LS 22.5 mm
B 32534, LS 27.5 mm
Nomogram to determine the permissible peak voltage V

Determine the intersections P, and P, according to the plotted example. The intersection
of the line connecting P, with P, and the V scale gives the maximum permissible peak
voltage.

In case of a trapezoidal voltage load with two steep edges, the second harmonic frequency
must be considered. With sinusoidal voltage load, the “sine” characteristic applies.

§ | ‘
Cn Va=630V 1% ‘
01
015 }
0,22
0,33
047
0,68
uF 280 -
V=400V 200
1022
F033 Vi )
o7 -
V=250V +0¢8 004 — =7
§°‘1‘7‘14ﬁ2 80
0,687 15 60 -
=1 UF ~
F15 | 40
V=100V 2,2 f
159 33|
22 Ly ‘ 2
33 uF
4,74 7
68-
10- 10 -
uF | 8-
‘ 6
|
|
|l
‘ b
| Lo b
01 02 0L 06 081
Example:

f = 0.5 kHz (repetition frequency)
r =100 pus (rise time)

Cr = 0.68 pF (capacitance)

Ve = 250V (rated voltage)

According to the dashed line in the above graph, this results in a max. peak voltage V of
approx. 90 V.

} intersection P,

} intersection P,

For loads at frequencies > 10 kHz, please contact us.
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MKT Stacked-Film Capacitors B B 32560
...B 32563

With quality assessment according to CECC 30401-007, form A

Fields of application: consumer electronics, industrial electronics
B 32560...B 32563 for incorporation in single-clad PC boards
B 32561...B 32563 also suitable for double-clad PC boards

Self-healing capacitor with polyethyleneterephthalate dielectric. When mounting, atten-
tion 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 the capacitor; it amounts, however, to at least 300 Vdc.

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

Type | Lead spacing e | dia. d f-— [ max —w=—! | bmax j=—

B 32560 7.5 mm 0.6

B 32561 10 mm 0.6 +

B 32562-D 15 mm 0.6 T %

B 32562-E 15 mm 0.8 E

B 32563 22.56 mm 0.8 | ‘t‘
Tinned o
lead B

e+04 -
Dimensions in mm @d

DIN climatic category FME/JR

in acc. with DIN 40040

Lower category temperature F - 55°C/- B7°F

Upper category temperature M +100°C/+212°F

Humidity category E average relative humidity =75%;

95% for 30 days per year continuously;
85% for the remaining days occasionally;
rare, brief dew precipitation permitted

Failure rate J 30 X% 10-9h = 30 fit
(40°C/104°F, V) for conversion tables for other stresses and
temperatures see page 42.
Load duration R =105h
Failure criteria
Total failure Short or open circuit
. . AC
Failure due to variations Capacitance change c >+ 10%

Dissipation factor tand > 2 X upper category
values

Insulation resistance <150 MQ (=0.33 pF)

< 50s (>0.33 pF)
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MKT Stacked-Film Capacitors

Lead spacing
Rateddcvoltage V,
Rated capacitance

C

1000
1500
2200
3300

4700

6800
0.01

0.015
0.022
0.033

+5%=J
T10% =K

0.04/
0.068
0.1
0.15
022
0.33
0.47
0.68 pF
1 "
uF

2.2 nF

3.3 N

|

[Tolerance|

100 v

24 x81x9
—D1683—+

2.7 X8.1x%x9
—D1104—+

34 x81x%X9
-D1154—+
4.4 x8.0x9
—-D1224—+
55 x88x9
—D1334—+

55%12.5 X9
“D1474—+

8X11.4x9
—~D1684—+

I

LS 7.5 mm
250 V

B 32560—

23%x73x9
—D3103—+

23x7.3x9
—D3153—+

23x73x9
~D3223—+

256 x73x9
—D3333-+

29x74x9
—D3473-1

3.6x81x9
—-D3683—+

4x10.1x9
—D3104—+

|

400 Vv

LS 10 mm

~1oov | 250V
Dimensions b X A X / (mm) and ordering code

400 v

B 32561

T 'F’Eiéfé’xfhé

| —D6103—+

3.2X6.6x11.5

—D6153—+

3.2x6.6X11.5 | 3.2x6.6X11.5

—D3223—+ | —D6223—+

3.3x6.6x11.5 | 3.3x6.6x11.5

D3333-+ | —D6333—+

3.1%6.6X11.6 | 3.9X7.2x11.5

~D3473—+ | —D6473—1
3.1x6.6x11.5
~D3683—+
3.6X7.4x11.5
~D3104—+
4.3x8.5x11.5
—D3154—+
5.0%10.1x11.5

—D3224—+

I

24%x82x9 B
ZD6102—+
23%x82x%9
“D6152—+
23%x82x%9
“D6272-+
23%x82x9
“D6332—+
23%x82x9
“D6472—+
24x73x9
~D6682—+
24x73x9
~D6103—+
27x73x9
—D6153—+
|
|
' }34x7zin5
~D1224—+
4.2x8.1x1,5
-D1334—+
5.4x8.1x11.5
ZD1474—+
7.2%8.2x11.5
D1684—+
8.5x9.8x11.5
~D1105—+

+ Insert appropriate code letter for requested capacitance tolerance (refer to table).

B All capacitors in lead spacing 7.5 mm, 10 mm, and 15 mm with capacitance tolerance = 5% are preferred
types (refer to page 4).
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8 B 32560

...B 32563
B LS 15 mm i LS 22.5 mm - | LS
100 V 250V 400 V 100 V 250 V 400 V Vi
Dimensions b X A X /{mm) and ordering code
B 32562~ B 32563— Ca
1000 pF
1500 pF
2200 pF
S R _ - B B .
3300 pF
4700 pF
6800 pF
T 0.01 uF
0.015 uF
0.022 uF
0.033 uF
‘l L 0.047 uF
B ) 3.8x6.2X16.5 B -
D6683—+ 0.068 pF
4.5x7.1%16.5
D6104—+ 0.1 wF
5,5x8,2x16,5
ZE6154—+ 0.15 uF
7.2x8.6X16.5
ZE6224—+ 0.22 uF
5.4x7.7X16.5 |8.3%10.9X16.5
D3334—+ | —E6334—+ 0.33 uF
4%x6.9%16.5 | 6.1x94%16.5 7.3x124x24 | oo o
—D1474—+ —E3474—+ —D6474—+ "
5x7.3x16.5 | 7x11.4x16.5 8.3X154x24 | jeo ¢
—D1684—+ —E3684—+ —-D6684—+ : »
565%x9.2x16.5 [9.6x11.5%16.5 6.5X11,8x24 [10.4X17.5x24 | | o o
—E1105—+ —E3105-+ —D3105—+ —D6105—+ B
7x10.5%16.5 7.8x14.4x24 15 r
—E1155—+ —D3155—+ ok
8.5%12.3x16.5 6.4x11.3%24 | 9.1x17.5x24 22 uF
—E1225—+ | —-D1225—+ -D3225-+ H
7.7%13.4x24
| —D1336—+ 3.3 wF
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MKT Stacked-Film Capacitors

IEC climatic category
in acc. with DIN |EC 68-1

Damp heat test
in acc. with
DIN IEC 68-2-3

B 32560
...B 32563

55/100/211)

Conditions
Test temperature

Relative humidity
Test duration

Test criteria

. A
Capacitance change ?C

Dissipation factor
change A tan ¢
Insulation resistance

+40°C/+ 104°F
(93 2 %
21 days

=+5%

=3 X 103%at 1kHz
=5 X 1023 at 10 kHz
=50% of the minimum
value as supplied

Resistance to vibration
Test Fc in acc. with

DIN IEC 68-2-6:
vibration, sinusoidal

Duration of

endurance conditioning
Frequency range
Displacement amplitude

6 h

10...55 Hz

0.75 mm (conforming
to 98.1 m/s? max.
orto 10 g)

Resistance to soldering heat?)
Test Tb in acc. with
DIN IEC 68-2-20

Solder bath temperature
Soldering duration

Test criterion: AC
Capacitance change <

max. 260°C/500°F
max. 5's

=*+2%

Resistance to
cleaning agents

Refer to section “General Information”, page 37.

Sealing compound

Refer to para. 6.4 in section

“General Information”, page 39

Capacitance drift /,

+3%

Self inductance

Lead spacing (mm)

|75 10 | 151225

Self inductance (approx. nH) ‘ 5 | 6 ‘ 7 ‘ 9

Dissip;tion factor tan o
measured at 20°C/68°F

at 1 kHz
at 10 kHz
at 100 kHz

Upper limits/Average production values

Cr<O.1 uF | Ca=0.1 F | Ca>1 pF

8 5X10% | 8 5xX10°73 10/6 X 103
15/12 X 103 | 15/12 X 10-3 -

30/18 X 10-3 | — -

') The test criteria are also kept at a humidity stress of 56 days.

?) For soldering recommendations also refer to “General Information”, para. 6.2.
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B 32560

...B 32563
Vdc
Cate 500 T T
gory voltage V. T i
versus temperature 7 v 400V ‘ |
at dc operation T 400 Ji‘
300 | —_ - — e ———— — — —
i BV !
\
200 R N
|
| 100V ‘
100+ 4<
max. 2000 hours 1.25 X V¢ | | | {
‘ ‘ | \
for milliseconds 1.50 X V¢ Or”’ *210 a0 éo gb”L 400%:
(e.g. switchings) -7
Category voltage V') Vac e
200 T T
versus temperature 7 |
at ac operation Ve 400V \
at 50 Hz [t — - - TN —
i t
i
100 250 V N
o
1 100V N
50 ﬁ'ﬁ
max. 2000 h 1.25 X V¢ ‘ |
i i \ I
for milliseconds 1.50 X V¢ ol 1 | L]
(e.g. switchings) 0 20 40 60 80— ; 100 °C
AC % o -
Capacitance change < 8
versus temperature 7 *ACCf 6
(typical values, measured i
at 1 kHz)

1) The sum of the dc voltage and the peak value of an ac voltage superimposed on the dc voltage may not exceed the
rated voltage.
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MKT Stacked-Film Capacitors

Insulation resistance R,
versus temperature 7

Insulation resistance A,
and time constant r

B 32560
...B 32563
MQ
105
RIS
’ 104
103 1
|
102 ! - S
I .
o' ! ‘ \ !
i |
1001 1 | | L ]
0 20 40 60 80 100°C
Minimum value as supplied!)
Vi Cr=0.33 uF Cr>0.33 pF
100 V 3750 MQ 1250 s
=250V 7500 MQ 2500 s
Average value as supplied
Vi Cr=0.33 pF Cr>0.33 uF
100V >30000 MQ >10000 s
=250V >75000 MQ >25000 s

Impedance Z
versus frequency 7
(typical values)

10 Hz

‘)i’he indicated values apply at the time of delivery. During the service life, the insulation may temporarily decrease
to approx. 10% of the value at the time of delivery, especially if the max. permissible relative humidity of 95% of
the humidity category E is applied for a longer period, or if the capacitor is operated close to the upper category

temperature.
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B 32560
...B 32563

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

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

Rated dc
voltage LS 7.5 LS 10 LS 15 LS 22.5
VR
100 V Vyo/t in V/ps 100 75 50 50
ko in V2/pus 20000 15000 10000 10000
250 V V,/tin V/ps 200 150 100 100
ko in V2/us 100000 75000 50000 50000
400 V Vyo/t in V/us 250 175 125 125
ko in V2/us 200000 150000 100000 100000

For a voltage deviation of V,, less than V; the value of the permissible voltage rate of rise
V,,/r can be multiplied by the factor V3/V,, The data of the nomogram must be
considered in case of periodic pulses. See also calculation example in section “General
Information”, para. 5.2.6.

AC power handling capability at higher frequencies

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

The nomogram is based on 10°C/50°F inherent temperature rise of the capacitor; this
must be considered during operation with regard to the permissible upper category
temperature.

The following limits may not be exceeded:
Rated dc voltage Vj | 100V | 250V | 400V

Limit voltage V, | ssv | 140v | 224v
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MKT Stacked-Film Capacitors B 32560
...B 32563

B 32560, LS 7.5 mm
Nomogram to determine the permissible peak voltage V

Determine the intersections P, and P, according to the plotted example. The intersection
of the line connecting P, with P, and the V scale gives the maximum permissible peak
voltage.

In case of a trapezoidal voltage load with two steep edges, the second harmonic frequency
must be considered. With sinusoidal voltage load, the “sine” characteristic applies.

V= 400V
. N |
H ‘nF |
15 |
i [ |
@ 22
r33
r47
V=250 | 68
0110 722
| | \( 200 |
BB A
22 100
L33 80 -1
60
V=100V | 4
L 68 - 68 40 - P
‘qgo 100 )
nF A"
-150 -y
220 ‘
330 1g |
470 ‘
680 6 | !
1 I | I L
1 2 4 6 B0 20 40 60 80100 kHz
———
Example:
! i 10 kHz (r_epet_mon frequency) } Point of intersection P,
r =10 ps (rise time)
Cr = 150 nF  (capacitance) } . ) .
V.= 100V (rated voltage) Point of intersection P,

According to the dashed line in the above graph, this results in a max. peak voltage V of
approx. 30 V.
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B 32560
...B 32563

B 32561, LS 10 mm

Nomogram to determine the permissible peak voltage %

Determine the intersections P; and P, according to the plotted example. The intersection
of the line connecting P, with P, and the V scale gives the maximum permissible peak
voltage.

In case of a trapezoidal voltage load, the second harmonic frequency must be considered.
With sinusoidal voltage load, the “sine” characteristic applies.

Vig= 600V
10
Cr nF
1
* Vp=250V | b .
} 22 fzz r 224
L 200
i% ksa v ;
e 47 | Ve
| 100-
68 80
Lmo 604‘
150 P, 4 —
Vn'100VL220""’*"2 - 07
220
330 20
=470
-680
1000 1gﬁ
nF 1
6
4 ‘ UL i
I [ IR
Ll 1 ‘ I : l l I
1 2 4 6 810 20 40 60 80100 kHz
—
Example:

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

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

According to the dashed line in the above graph, this results in a max. peak voltage V of
approx. 40 V.

} Point of intersection P,
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MKT Stacked-Film Capacitors B 32560
...B 32563

B 32562, LS 15 mm
Nomogram to determine the permissible peak voltage V

Determine the intersections P, and P, according to the plotted example. The intersection
of the line connecting P; with P, and the V scale gives the maximum permissible peak
voltage.

In case of a trapezoidal voltage load with two steep edges, the second harmonic frequency
must be considered. With sinusoidal voltage load, the “sine” characteristic applies.

v -t
P
VRﬂOOOV _]500“5 -/'T [
0,088— H |
1 . !
Cr O,15j \S:ne AN -t
LE AN
‘ v vV 200 NN || 7 =800ps |
" v, \\ N |
w | Il L NN
V=100V 047 p | 1004 L N b
047  L0g8-—4+-" 807 \ \l\‘\\\\\\\r-loOOps
0684 [ 60 N
e uF - P AN
17 v, 250v 40 =255 | N
157 N | N \l
2,24 | \ t=20?ps
pF 20 | oeibus
i T \ N
10 | \ \
8" [ r=6us\ N
RN N
| |
L | ‘ ' |
01 02 04 06081 2 4 6 8 10kHz
—f
Example:

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

Cr = 0.68 pF (capacitance)

Vg = 250V  (rated voltage)
According to the dashed line in the above graph, this results in a max. peak voltage V of
approx. 100 V.

} Point of intersection P,

} Point of intersection P,
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B 32560
...B 32563

B 32563, LS 22.5 mm
Nomogram for determining the permissible peak voltage V

Determine the intersections P, and P, according to the example plotted. The intersection
of the line connecting P,with P, and the V scale yields the maximum permissible 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.

| ; |
Y, i
P Tl ! |
7=1600ps
224
Ca v 200 -
V=400V V-
047
H0¢8 00
}»1 BU =+
Va=250V uF | 60%1
— -ﬁr' -
15 40 -|
22 ‘
V=100V pF
4 |
22 20 -
33-
uF
|
10 -
§
6 4
0.1 02 0L 06 081 2 L 6 810 kHz
- f
Example:

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

Cy=1pF (capacitance)

Ve= 250V (rated voltage)
According to the dashed line in the graph above, this results in a max. peak voltage V of
approx. 80 V.

} Point of intersection P,

} Point of intersection P,
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MKC Capacitors B B 32550
...B 32553

Metalized polycarbonate film capacitors, high rel version, in accordance with
DIN 44116
Vz = 100 to 250 Vdc

Self-healing capacitor with polycarbonate dielectric. Enclosed in a flame-retardant
rectangular plastic case (in accordance with UL 94 V-0). Epoxy resin sealed for humidity
resistance. For improved solderability, the package is provided with spacers.
Connections: parallel leads, tinned, plug-in in the lead spacing. Particularly suited for
space-saving assembly at high packing density on any PC board.

1 / ’ Lead spacing e ' dia. d
o
E 10 7.5 0.6
{ 13 ’ 10 0.6
- 18 15 0.8
I 27 | 225 | o8
* Dimensions in mm
DIN climatic category FMD/JR
in acc. with DIN 40040
Lower category temperature F - 55°C/- 67°F
Upper category temperature M +100°C/+212°F!)
Humidity category D average relative humidity =80%
100% for 30 days per year continuously;
90% for the remaining days occasionally;
rare, brief dew precipitation permitted
Failure rate J 30 X 10-9h = 30 fit
(40°C/104°F, Vg) for conversion tables for other stresses and
temperatures see page 42.
Load duration ) R =105h
Failure criteria
Total failure Short or open circuit
Failure due to variations Capacitance change %‘ >+10%
Dissipation factor tand > 2 X upper category
values
Insulation resistance < 150 MQ (=0.33 yF)
< b0s (>0.33 pF)

) S.l:\elf z;nd service life at temperatures >100...125°C/212...257°F, 1000 h max., V¢ = 0.5 V.
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B B 32550

Lead spacing LS 7.5 mm LS 10 mm LS 15 mm | LS 22,5 mm
Rated dc voltage Vp 100 V T 250 V 100V | 250V 160 V 160 V
Rated capacitance Dimensions b X A X / (mm) and ordering code
Ca Tolerance B 32550 B 32551— B 32552— | B32553—
4 X 85 X
1000 pF 781?1%2—14—0
. B 4 %85 X10
1500 pF —B3152—+
SO 4 x85x10 o
2200 pF —B3222—+
X 4 X85 x 1 7
3300 pF B
e e 4x85x10 ) -
4700 pF —B3472—+
4x85x10
6800 pF —B3682—+
AU - 4x85x10 4x9x13 I
0.01 uF —B3103—+ —B3103—+
4x85x10 4x9x13
0.015 pF —B3153—+ —B3153—+
+20 %=M -
4x85x10 4x9x13
0.022 pF | +10 %2K
% B ogai) —B3223—+ -B3223—+
4x85x10 4x9x13
0.033 wF —B3333—+ -B3333—+
0,047 uF 4x85x10[56x105 x 10 4x9x13 T
: H —B1473—+ | —B3473—+ —B3473—+
0,068 uF 4x85x10[56x10.5x10| 4x9x13 [5x11x13?
i s —B1683—+ | —B3683—+ | —B1683—+ | —B3683—+
01 uF 4x85x10|6x12x10 | 4x9x13 [5x11x132)
Ao —B1104—+ | —B3104—+ | —B1104—+ | —B3104—+
015 uF 5 x 10.5 X 10 5% 11 X 13%) 55 x11 %18
: s —B1164—+ ~B1164—+ —B2164—+
022 uF 612 %10 5x11 % 13?) 7x13x18
: “ —B1224—+ —B1224—+ —B2224—+
9x145x18
0.33 wF —B2334—+
7.3X16.5%27
0.47  uf -B2474—+
8.5%18.5%27
0.68 uF —B2684—+
8.5X18.5x27
1.0 wF —B2105—+

+ Insert appropriate code letter for requested capacitance tolerance (refer to table).
B All capacitors with lead spacing 7.5 mm and 10 mm as well as capacitance tolerance + 10% are preferred types
(see page 4)

'} Upon request. o .
?) In preparation. Capacitors, 5 mm x 11.5 mm < 13 mm in size, are available at present.
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MKC Capacitors

B 32550

...B 32553

IEC climatic category 55/100/56
in acc. with DIN IEC 68-1

Conditions

Test temperature +40°C/+ 104°F
Damp heat test Relative humidity (9372 %
in acc. with .
DIN IEC 68-2-3 Test duration 56 days

Test criteria AC

Capacitance change < =+5%

Dissipation factor
change A tan ¢

Insulation resistance

=3 X 103%at 1kHz
=5 X 10 3% at 10 kHz
=50% of the minimum
value as supplied

Resistance to vibration
Test Fc in acc. with

DIN IEC 68-2-6:
vibration, sinusoidal

Duration of

endurance conditioning
Frequency range
Displacement amplitude

6 h

10 to 55 Hz

0.75 mm (conforming
to max. 98.1 m/s?

or 10 g)

Resistance to soldering heat!')
Test Tb in acc. with
DIN IEC 68-2-20

Solder bath temperature
Soldering duration
Test criterion:

A
Capacitance change ?C

max. 260°C/500°F
max. 5 s

=+2%

Resistance to
cleaning agents

Refer to section “General Information”, page 37.

Capacitance drift /,

+3%

Self inductance

Lead spacing (mm)

| 7.5 | 10 |15] 22,5

Self inductance (approx.nH)’ 8 ‘ 9 ‘10‘ 20

') For soldering recommendations also refer to “General Information”, para. 6.2.
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B 32550
...B 325563

Impedance Z
versus frequency f 7
(typical values)

Dissipation factor tan &
versus frequency f

10 S/
ol —
102 104 04 100 Hz 106
-
Typical values
measured at 20°C/68°F Upper limits/Average production values
Cr=0.1 pF ‘ Cr>0.1 pF

at 1 kHz 3/1 X103 5/3 X 108
10 kHz 5/2 X 103 8/5 X 103
100 kHz | 10/6 X 1078 -
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MKC Capacitors B 32550
.B 32553
Vdc
Category voltage V; 300 ! ‘ )
versus temperature 7 V. 250V
at dc operation T
200+
160V
100V
100
max. 2,000 hours  1.25 X V, i ‘
. % 20 80 100 °C
for milliseconds 1.50 X WV, -7
(e.g switchings)
Category voltage V') Vac
versus temperature 7 150, T [
at ac operation, 50 Hz ‘ ‘ |
i o
3 250V | ;
o ~
| 160V | \
; AN
i 100V P \\\
50+ i ; \
max. 2000 hours 1.25 X V¢ ‘ ‘ |
| ‘ .
for milliseconds 1.50 X V¢ 0. | |
L 0 20 80 100 °C
(e.g. switchings) -
o AC %
Capacitance change ° ér, .
versus temperature 7 -ACQ ‘
(typical values, measured A 1» ; .
at 1 kHz) [ ‘ !
| | ! |
‘ ‘ i
1 | :
\
AZ J — ‘ j
-60 -20 80  100°C
-7

') The sum of the dc voltage and the peak value of an ac voltage superimposed on the dc voltage may not exceed the

rated voltage.
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B 32550

...B 32553

Insulation resistance A,
versus temperature 7

Typical values

measured at 20°C/68°F and a

relative humidity =65%

Insulation resistance A
and time constant r

MQ

105}:— e et

RIS
r 10—
10°
‘[OZ‘
10 i i -
100 ‘ ‘ : 1 | 1
0 20 40 60 80 100 °C
- -7
Minimum value as supplied')
Vi Cr=0.33 pF Cy>0.33 pF
100 VvV 15000 MQ 5000 s
>100V 30000 MQ 10000 s
Average value as supplied
Vi C;=0.33 pF C:>0.33 pF
100 V >75000 MQ >25000 s
>100V >75000 MQ >25000 s

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

Maximum permissible voltage change per time unit for non-sinusoidal voltages (pulse,

sawtooth).

Rated dc

voltage LS 7.5 LS 10 LS 15 LS 22.5

Vr
V,/tin V/ps 50 35 3

100V ko in V2/ps 10000 7500 -
V,o/7 inV/us _ 5 3

160V ko in V2/ps - 1600 960
V,o/7 in V/ps 100 75 B

250V ko in V2/ps 50000 35000 -

For a voltage deviation of
V,,/t can be multiplied by the factor Vi/V,,. The data of the nomogram must be
considered in case of periodic pulses. See also calculation example in section “General
Information”, para. 5.2.6.

pp

V., less than Vi the value of the permissible voltage rate of rise

1) The indicated values apply at the time of delivery. During the service life, the insulation may temporarily decrease
to approx. 10% of the value at the time of delivery, especially if the max. permissible relative humidity of 100% of
the humidity category D is applied for a longer period, or if the capacitor is operated close to the upper category

temperature.
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MKC Capacitors B 32550
...B 32553

AC power handling capability at higher frequencies

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

The nomogram is based on 10°C/50°F inherent temperature rise of the capacitor; this
must be considered during operation with regard to the permissible upper category
temperature.

The following limits may not be exceeded:
Rated dc voltage Vi | 100 vV ~ 160 V ‘ 250 V

Limit voltage V, | 8sv | 11ov | 140V
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B 32550
...B 32553

B 32550,LS 7.5 mm
B 32551,LS 10 mm

Nomogram to determine the permissible peak voltage v

Determine the intersections P, and P, according to the plotted example. The intersection
of the line connecting P; with P, and the V scale gives the maximum permissible peak
voltage.

In case of a trapezoidal voltage load with two steep edges, the second harmonic frequency
must be considered. With sinusoidal voltage load, the “sine” characteristic applies.

Vr=250V

33 |
] P
Va=100V 47 o= »=—

68 - 100 4
100 l
150 -

220 -
nF

810 1520 30 405060 80 100kHz
f

Example:

f = 30 kHz (repetition frequency)
5 ps (rise time)

47 nF (capacitance)

r
Cr

According to the dashed line in the above graph, this results in a max. peak voltage V of
approx. 60 V.

I
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MKC Capacitors B 32550
...B 32553

B 32552,LS 15 mm

B 32553, LS 22.5 mm

Nomogram to determine the permissible peak voltage V

Determine the intersections P, and P, according to the plotted example. The intersection
of the line connecting P, with P, and the V scale gives the maximum permissible peak
voltage.

In case of a trapezoidal voltage load with two steep edges, the second harmonic frequency
must be considered. With sinusoidal voltage load, the “sine” characteristic applies.

Vi =160V |
[R | \7 Vp
i i 1o,
| | 90
uF | | 80+
015 7
| 60—
0,224! P, 501
033 047 - e uoi
LS 15 0,68'1 370; ~ -
7J 20
LS 225 |
‘ 10+ | [
A TN
[ 1
L, — i,l.‘,,, S S L,A,. J,Q
810 15 20 30 405060 80100 kHz
—f
Example:

f =30 kHz (repetition frequency)
r = buys (rise time)

Cr = 0.47 pF (capacitance)
Ve=160V (rated voltage)

LS 22.56 mm

According to the dashed line in the above graph, this results in a max. peak voltage V of
approx. 33 V.

} intersection P,

Il

} intersection P,
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Metalized Polypropylene Film Capacitors







MKP Capacitors B B 32650
B 32655
B 32656

Metalized polypropylene film capacitors

Self-healing wound capacitors with face-end contacts and polypropylene dielectric.
Encapsulated in a flame-retardant rectangular plastic case. Epoxy resin sealed for hum-
idity resistance. For improved solderability in the solder bath, the capacitors are provided
with spacers. Connections: parallel leads, plug-in.

B 32650

Capacitors of this type series are particularly pulse-proof and therefore suited for use in
deflection and high voltage stages of TV sets; e. g. as reservoir and S-correction capacitor
(250 V, 400 V series), as commutation capacitor in thyristor deflection circuits (1000 V
series) and as line flyback capacitor (15600 V series).

B 32655

These capacitor are suited for use at line ac voltage load with V; = 250 Vac (up to 1 kHz)
and in pulse circuits.

B 32656

Capacitors, high rel version, with Vz = 400 Vac (to 2 kHz) are suited for use at line ac
voltage load and in pulse circuits.

/ e
18 15
27 225
31.5 27.5

i 5 1 - h max—e—

Dimensions in mm

B 32650, B 32655 B 32656
IEC climatic category 40/085/56 55/085/56
in acc. with
DIN IEC 68-1 Conditions

Test temperature +40°C/104°F | +40°C/104°F
Damp heat test Relative humidity (93%2)% (9372)%
in acc. with .
DIN IEC 68-2-3 Test duration 56 days 56 days

Test criteria AC
Capacitance change — =+3% =+1%
Dissipation factor
change A tan 9
at 1 kHz =0.5X10-"3 =3X%X10-3
at 10 kHz =1 X108 | =5X10-3

Insulation resistance =50% of the minimum
value as supplied
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MKP Capacitors

Réted dc voltage V;;

250V

400V 1000V | 1200V 1500 V
AC voltage V,. ,, 300 V 500 V 700 V 1200 V 1500V |
Rated capac- Dimensions b X A X / (mm) and ordering code
itance Cq B 32650—
7.3X16.5%27
1500 pF —3|<11%g—i
o 1 7.3x18.5%27 |
2200 pF * 7—K1222—+
7 I 1 7.3x16.5%27 |
3300 pF —K1332—+
' | . - 7.3x16.5%27
4700 b —3K14672—+
8.5x18.5x27
6800 pF ~K1682—+
) i 10.5%19x27
0.01 uF ’> ~K1103—+
11X20.5%X27
0.015 uF —K1163—+
0022 uF - 7x13x18 | 7.3x16.5%X27 | 11.6x21x315
i H —K223—+ —K2223—+ —K1223—+
0.033 uF | 9%14.5x18 | 8.5X18.6X27 [13.5x23x31.5
: M —K333—+ —K2333—+ —K1333—+
+59% =] 7.3%X16.5%27 | 10.5X19x27
0.047 pF +10 % 2 K K473~ —K2473—+
0.068 uF 8.5%18.5%27 h1.5x21x31.5
: H ~K683—+ —K2683—+
01 F 5.5X11%18 10.5%19%27 13.6x23%31.5
: H —K4104—+ —K104—+ —K2104—+
615 ur 7x13%x18 11X206%27 |165X24.5%31.5
40w —K4154—+ —K154—+ —K2154—+
9%x14.5X18 |13.5X23%31.5
0.22 F —K4224—+ —K224—+
033 uf 9Xx14.5x18 | 7.3X16.56%27 |15x24.5%x31.5
: H —K3334—+ —K4334—+ —K334—+
7.3X16.6X27 | 8.5X18.5x27
0.47 uF —K3474—+ —Ka4474—+
T —
068 uF 8.5X18.6X27 | 10.5X19x27
: H —K3684—+ —K4684—+
10 uF 10.6X19%27 |11.56X21x31.5
: ' —K3105—+ —K4105—+
15 ¢ 11.56X21x31.5 | 13.56X23x31.5
: H —K3155—+ —K4155—+
292 r 13.5%23x31.5 | 15X24.5X31.5
: “ —K3225—+ —K4225—+
18%27.5%31.5
3.3 wF ~K3335-+
] 18X27.5%315 | 1 B -
47 wF —K3475—+

+ Insert appropriate code letter for requested capacitance tolerance (refer to table).

B All capacitors of type B 32650 with capacitance tolerance + 5% and of type

tolerance * 10% are preferred types (refer to page 4).

T) Rated ac voltage Vi up to 1 kHz.
?) Rated ac voltage Vi up to 2 kHz.
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B B 32650

‘Rated ac voltage Vp 250 V1) 400 V?)
Perm. dc voltage 630 V 1000 V
Dimensions b X A X / (mm) and ordering code Rated
B 32655 B 32656 capacitance Cy
1500 pF
73 %165 X 27
B 32 656—K8222—+ 2200 pF
73X 16.5 X 27
B 32 656—-K8332—+ 3300 pF
7.3%x16.5 X 27
B 32 656—K8472—+ 4700 pF
7.3%x16.5 X 27
B 32656—K8682—+ 6800 pF
7.3 % 16.5 X 27
B 32656—K8103—+ 0.01 wF
8.5 X 18.5 x 27
B 32656-K8153—+ 0.015 uF
10.5 X 19 X 27
B 32 656—K8223—+ 0.022 vF
11 X 20.5 x 27
B 32656—K8333—+ 0.033 uF
o 55x11x18 - 116 %21 %315
B 32655—K6473—+ B 32656—K8473—+ 0.047 F
7x13x18 135X 23 X315
B 32 655—K6683—+ B 32 656—K8683—+ 0.068 uF
9% 14.5 x 18 15 x 245 X 315 01 uF
B 32655—K6104—+ B 32 656—K8104—+ A
9x14.5 X 18
B 32655-K6154—+ - ?:‘5 wF
8.5 x 18.5 x 27
B 32655-K6224—+ 0.22 wuF
10.5 X 19 X 27
B 32 655—K6334—+ 7 ) 033 wF
11 x 205 X 27
B 32655—K6474—+ 0.47 uF
115X 21 X315
B 32 655—K6684—+ 0.68 uF
135 x 23 x 31.5
B 32 655—K6105—+ - 1.0 pF

161




MKP Capacitors

B 32650
B 32655

DIN climatic category

in acc. with DIN 40040

B 32650, B 32655

Lower category temperature
Upper category temperature
Humidity category

B 32656

GPE

G -40°C/-104°F

P +85°C/+185°F

E average relative humidity =75%;
95% for 30 days per year continuously;
85% for the remaining days occasionally;
rare, brief dew precipitation permitted

B 32656

Lower category temperature
Upper category temperature
Humidity category

Failure rate
(40°C/104°F; V)

Load duration
Reference load

PD/JS
-55°C/-67°C
+85°C/+185°F
average relative humidity =80%;
100% for 30 days per year continuously;
90% for the remaining days occasionally;
J 30X10-9h = 30 fit
for conversion tables for other stresses
and temperatures see page 42.
S =3X104h
23°C/73.4°F, =75% rel. humidity
400 Vs 10 kHz/for higher load,
data upon request

oTvT T

Failure criteria
Total failure

Failure due to variations

Short or open circuit

A
Capacitance change TC >+10%

Dissipation factor tan d > 4 X upper category
values
Insulation resistance = 1500 MQ
Resistance to vibration
Test Fc in acc. with Duration of
DIN IEC 68-2-6: endurance conditioning 6 h
vibration, sinusoidal Frequency range 10 to 55 Hz
Displacement amplitude 0.75 mm (conforming
to max. 98.1 m/s2
or 10 g)
Resistance to soldering heat')| Solder bath temperature max. 260°C/500°F
Test Tb in acc. with Soldering duration max. 10 s

DIN IEC 68-2-20

A
Capacitance change—cg =*2%

Capacitance drift /,

+2%

') For soldering recommendations also refer to “General Information”, para. 6.2.
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B 32650

B 32655
B 32656
Dissipation factor tan & B 32650
versus frequency 1 107 T 17
(typical values) ‘ T
tané
' J250 v
107 = // 1
p.4 |
/400 V
vl \
S A 000y
/41200 V
10° . / 1500 V
% RN ]
Parameter: Voltage series e |
Max. lead spacing » \ i
b 104 108 108 Hz
- f
B 32655
0 ——r—p - — I LR
S=====z: bl
tand ' I ; LA
0
— }
- {
| |
Parameter: Lead spacing ol | Lo
0
B 32656
2 ~ _ - - T
T T T { |
tan 0 5 1 ’ y
10 - - ;f - - -
+ - |
L !
|
104 L,, 1,1 ,1
10°
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MKP Capacitors

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

at 1 kHz
at 10 kHz

at 1 kHz
at 10 kHz

at 1 kHz
at 10 kHz
at 100 kHz

B 32650

B 32655
B 32656
B 32650
Upper limits Average production values
C=1pF | C>1ypF C=1pF | C>1yF
0.56X1038 | 0.6X10-3 |0.256X 103 0.25X10-3
0.8X10-31 1.5X10-3 10.4 X103 1.0 X103
B 32655
Upper limits Average production values
0.5X10"3 0.25X10-8
1.0xX10-3 0.4 X103
B 32656
Upper limits
0.5X10-3
0.5X10-3

2.0X1073 (LS 22.5) or 3.0X10-3 (LS 27.5)

Self inductance

approx. 20 nH

Impedance Z
versus frequency f
(typical values)

102 T
— ‘
—
10‘\ - L i -
104 10°
Voltage load B 32650 | B 32655 | B 32656
1 I
Test voltage Vi | 1.6X Vg 2s | 1200 Vdc, 2s 2500 Vdc, 2s
Perm. switching peaks vV, | - =1000 V -
(occasionally)
Category voltage V., | 1.0X Vg 250 Vac, 630 Vdc | 400 Vac,

1000 Vdc
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B 32650
B 32655

Capacitance change éEC

versus temperature 7
measured at 1 kHz
(typical values)

B 32656

-20 0 20 40 60 80  100°C

Insulation resistance A,
versus temperature 7

Insulation resistance A
and time constant r

Minimum value as supplied')
for C=0.33 pF
for C>0.33 pF

Average value as supplied
for C=0.33 pF
for C>0.33 pF

20 40 60 80 100 °C

30000 MQ

10000 s

>75000 MQ
>25000s

Inherent heating

Power loss at

10°C/50°F excess temperature
of the case (typical values)

90 mW (capacitor length 18 mm)
160 mW (capacitor length 27 mm)
260 mW (capacitor length 31.5 mm)

1) The indicated values apply at the time of delivery. During the service life, the insulation may temporarily decrease
to approx. 10% of the value at the time of delivery, especially if the max. permissible relative humidity of 95% of
the humidity category E or 100% of the humidity category D is applied for a longer period, or if the capacitor is
operated close to the upper category temperature.
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MKP Capacitors

B 32650
B 32655

B 32656

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

Maximum permissible voltage change per time unit for non-sinusoidal voltages (pulse,

sawtooth).
Rated Pulse handling capability
voltage
Va - Voo perm.
Capacitor length
| 18 mm ’ 27 mm 31.56 mm

B 32650

Ves/t | 50 V/us 25 V/ps 20 V/ps
250 Vde 300V )1k 10.3 - 105 Vasps| 0.15 - 105 V/us | 0.12 - 105/us

Ves/r | 50 V/ps 30 V/ps 20 V/ps

) SS.

400 vde 800Vu?) 1 "k 10.5 - 105 Ve/us| 0.3~ 105 Va/ps | 0.2 - 10V2/us

Ves/r | 215 V/ps 115 V/ps 90 V/ps
1000 Vde | 700 V,, ko | 3-105V2/us | 1.6 105 V2/ps | 1.25 - 105V2/us

Ves/ 1 - 250 V/us 165 V/ps
1200 vde | 1200V, | 5 - 62105 wrs | 4. 10%ans

Ves/ - 430 V/ps 330 V/ps
1500 Vdc 1500 Vpp I S//b ’ o 12 . 105 \L/J')/nn 1N . 1n5\£J2/..,-
) - ] ) - ”lriii\?_—iii o v )’ / Ho v IV v /PD
B 32655
R Vss/ T 70 V/us 43 V/us 36 V/us
250 vac 700 Vi, ko | 1-105V2/us | 0.6+ 105 V2/us | 0.5 - 105V2/ps
B 32656

Ves/ 1 - 350 V/ps 175 V/ps
400 Vac 130V, |5 : 8 10mbrs | 4- 1ol

For a voltage deviation of V|, less than Vj; the value of the permissible voltage rate of rise

V,»/r can be multiplied by the factor Vg/V,,

“General Information”, para. 5.2.6.

AC power handling capability at higher frequencies

. See also calculation example in section

Values upon request; a voltage/time diagram as well as indication of ambient temperature
and other operational conditions are requested. Refer also to para. 5.2.5 “Inherent
temperature rise, permissible efficiency”, page 33.

) With unipolar pulse load V,

pp perm

?) With unipolar pulse load V,

pp perm
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MKP High Voltage Capacitors B 32662

Metalized polypropylene film capacitors

Self-healing capacitor with polypropylene dielectric. Encapsulated in a rectangular,
epoxy-resin sealed plastic case which is flame-retardant. Tinned wire tags.

Terminal version | Terminal version Il
24:02 - 28002,
| A
n i S a [
Sos <
<= =2
=
! f
— ( - 1
05 7.3
~ - = = Lo -
Marking i . . ] rp‘ 4 Marking . * '
| | ©! o) e
i | Q - )
! JDY i
< V : ' Dimensions in mm
*» ;15
, 4. 15kV |
Termlnal version Il } |- 20 40 KV ! 1
s . B T 1 l . o 1 —_—
Rated dc Perm. Dimensions / X b X A (mm)
‘\//O'tage i ?/C voltage | 60x60x30 | 60x60x45 | 105X60x45 | 143x73x43
R | acpp Rated capacitance Cg')
Ordering code
kv kv B32662- B32662- B32662- | B32662-
4 ) ”g 0.22 uF 0.33uF | 0.60pF | 1.2 uF
’ —A1224—+ —A1334—+ —A1604—+ —A1125—+
5 42 0.08 uF 0.15 uF 0.25 uF 0.44 uF
: —A2803—+ | —A2154—+ | —A2254—+ | —A2444—+
0 0.03 puF 0.06 pF 0.12 pF 0.22 uF
1 56 | _A3303—+ | —A3603—+ | —A3124—+ | —A3224—+
0.01uF | 002yF 0.04 yF 0.09 F
15 84 | _A4103-+  —A4203-+ = —A4403—+ | —A4903—+
5 7500 pF 001uF | 0.02puF |  0.04uF
20 12. —A5752—+  —AB103—+ | —AB203—+  —AB403— +
| A0S~
o 3300pF | 5700pF ‘ 0.01 pF 0.018 uF
30 21. ~B6332—+ | —A6572—+ | —A6103—+ = —A6183—+
o - 3900pF | 7000 pF 0.012 uF
40 21. - —A7392—+ | —A7702—+ | —A7123—+

+ Insert appropriate code letter for requested capacitance tolerance: J = £ 5%; K = * 10%; closer tolerances
upon request.
') Intermediate values upon request.
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MKP High Voltage Capacitors B 32662

DIN climatic category
in acc. with DIN 40040 GSF

Lower category temperature G -40°C/-40°F

Upper category temperature S +70°C/158°F

Humidity category F average relative humidity =75%;

95% for 30 days per year continuously;
85% for the remaining days occasionally

Electrical characteristics

Rated capacitance Cr 0.002 pF to 1.2 pF

Tolerance +5%, £10%

Rated voltage Vi 4 kV to 40 kV

Perm. ac voltage Ve 2.8 kV to 21 kV (peak-to-peak)

1 kV to 7.4 kV (rms) at sinusoidal load

The sum of the dc voltage and the peak value of an
ac voltage superimposed on the dc voltage may not
exceed the rated voltage V;.

Test voitage V, 1.2 Vj/2 min
Max. surge current fmax [A] | = (C [UF] X ko [V2/ps]) / 2 X V [V]
Dissipation factor (10 kHz) =1 X103
Insulation resistance =75 GQ (500 V/1 min)
Pulse characteristics & Rated Perm. ac Pulse
voltage Vy voltage V,.,, | characteristics kg
kV dc kV V2/us
4 2.8 1.3 X 108
6 4.2 2.2 X 108
10 5.6 5.1 X 108
15 8.4 13 X108
20 12.6 29 X 108
30 21.0 56 X 108
40 21.0 80 X 108

Note: Due to the recharging effect, high-voltage capacitors are to be short-circuited
before forwarding and storing.

It has to be ensured that the max. permissible surge current /.., will not be exceeded at the
charging and discharging process.
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MKY Capacitors
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MKY Capacitors B 32355

Metalized polypropylene film capacitors — high rel version
Self-healing capacitors with polypropylene dielectric.

Version according to figure 1: Hermetically sealed in small tubular can (cartridge), with
insulating sleeve. 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 can 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

o405 ——wme [y maX. e 40 5 -y
! dmax.
|

Tinned
copper fead

|
| b {p max. — -
I

Minimum lead bend: 2 mm from face ends.

Version according to Fig. 2

fa—— (06 -] r‘)
- 5max 5%

Dimensions in mm
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B 32355

Rated dc voltage 250V Figure
Rated capacitance’)
uF Tolerance Ornax X 12 max aXx/
0.10 to 0.15 11.2 X 28
>0.15 to 0.30 15.0 X 28 1
>0.30 to 0.50 +5%=2J 18.2 X 28
>0.50t0 1.0 +2%=2G 25 X 29
>1.0to 1.9 +1%=F 32 X 29
191036 Cmxas | 2
>3.6 to 6.0 i 32 X 50> |
>;30 to 1(;;7 40 X 50
(;rd;ring code example B 32355-K2105-G 7 - “

(10562 10 X 105 pF = 1 pF)

Type T T L Capacitance tolerance (G&+%2%)
Revision status (here only K) — Rated capacitance

Rated voltage (2 = 250 Vdc)

DiN climatic category FPC/JR

in acc. with DIN 40040

Lower category temperature F -55°C/- 67°F

Upper category temperature P +85°C/+185°F

Humidity category C average relative humidity =95%
Max. value 100%, including dew precipitation

Failure rate J 30 X 10-%h = 30 fit

(40°C/104°F, VR) for conversion tables for other stresses and
temperatures see page 42.

Load duration R =105h

') Series available are: E24, E48, and E96
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MKY Capacitors

Failure criteria
Total failure

Failure due to variations

B 32355

Short or open circuit
. AC
Capacitance change <

Dissipation factor tan ¢

Insulation resistance R, XC

>+3%

> 2 X upper category
values
< 2500 s

IEC climatic category
in acc. with DIN IEC 68-1

Damp heat test
in acc. with
DIN IEC 68-2-3

Resistance to vibration
Test Fc in acc. with

DIN IEC 68-2-6:
vibration, sinusoidal

55/085/56
Conditions
Test temperature
Relative humidity
Test duration
Test criteria

. AC
Capacitance change i
Dissipation factor

change A tan ¢

Insulation resistance

+40°C/+104°F
(93 7 2) %
56 days

=+1%

=3 X 103%at 1 kHz
=5 X 103 at 10 kHz
=50% of the minimum

value as supplied

Duration of

endurance conditioning
Frequency range
Displacement amplitude

6 h

10 to 55 Hz

0.75 mm (conforming
to max. 10 g)

Capacitors with a diameter >15 mm must be fixed

by clamps for this test

Capacitance drift /,

Dissipé’;};)n fabtbr tahir) ‘)7 o
measured at 20°C/68°F

at 1 kHz
at 10 kHz

+1%

Upper limits
for C<1pF | C=3.6 uF | C>3.6 pF
05x1023 | 05X 102 | 1x102
1% 103 - -

1) See also diagrams.
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B 32355

Solder conditions

for cartridge types Solder bath temperature 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/572°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
versus frequency 1

Category voltage V,
at dc operation
2,000 hours

for milliseconds')

1.00 X Vi

1.25 X V, up to +85°C/185°F
1.50 X Vj

Category voltage V,
at ac operation?)
for milliseconds

100 Vac 50 Hz up to +85°C/185°F
1.25 X V,

'} Permissible for inevitable exceptions only, not for periodic switchings.
2) The sum of the dc voltage and the peak value of an ac voltage superimposed on the dc voltage may not exceed

the rated voltage.
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MKY Capacitors B 32355

Temperature coefficient 7C
of the capacitance -230 40 X 10-6/K

Time constant r
versus temperature T

Insulation resistance A
and time constant r

Minimum value as supplied')

for C=1 pF 100000 MQ
for C>1 pF 100000 s
Average value as supplied >250000 s

1) The indicated values apply at the time of delivery. During the service life, the insulation may decrease to approx.
10% of the value at the time of delivery, e.g. if the capacitor is operated close to the upper category temperature.
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B 32355

Dissipation factor tan § versus frequency 7
Typical values, measured at 20°C/68°F

Pulse handling capability (voitage rate of rise V,,/r and pulse characteristic k).

Maximum permissible voltage change per time unit for non-sinusoidal voltages (pulse,

sawtooth).

Rated dc voltage

Capacitor length

Vr 29 mm 38 mm 50 mm
250 V Voo 7 30 V/us 16 V/us 10 V/us
ko 15000 V2/us 8000 V2/us 5000 V?/ps

For a voltage deviation of V,,, <V the value of the permissible voltage rate of rise V,,,/r can
be multiplied by the factor V;/V,,. The data of the nomogram must be considered in case
of periodic pulses. See also calculation example in section “General Information”,

para. 5.2.6.
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MKY Capacitors B 32355

AC power handling capability at higher frequencies

The maximum permissible peak voltage V for sinusoidal and non-sinusoidal voltages
(pulse, sawtooth, trapezoidal voltages) can be determined from the nomogram, where the
following limit value V|, may not be exceeded.

Rated voltage V4 | 250V

Limit voltage V, | 140V

The nomogram is based on 10°C/50°F inherent temperature rise of the capacitor; this
must be considered during operation with regard to the permissible upper category
temperature.

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

V= 250 V 1

A\

N
011 =200 ps
Cy . uF \\
031>05 , N ™ \oops
05 v luo N N
ay 100 - { NS0
+80 - 5 ‘ \ \
19 60 | \ N
>;?5 A0 | \ 25us
ol / - !
32 / v, { \ ,
- ]
o -20 I
=>50- !
27 !
6 100 |
81 1
104 1 .
04 0608 1 2 4 681 20 30kHe
Example: = f

f = 2 kHz (repetition frequency)

r =25 ps (rise time)

C= 4.3 yF (capacitance)

According to the dashed line in the above graph, this results in a max. peak voltage V of
approx. 60 V.
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MKL (MKU) Capacitors B 95017

Metalized lacquer film capacitors
Type MKU 04 with quality assessment in accordance with VG 95296, part 4

Version: Self-healing capacitor with metalized cellulose acetate film dielectric.

Hermetically enclosed in tubular, non-magnetic metal can (cartridge) with insulating
sleeve. 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 rel version.

Qualified in accordance with: VG 95 296, part 4 (military type specification for plastic
film capacitors, type MKU 04). The capacitors have the electronic test symbol.

r— 405 —e=ta—— [max ——=t=t——40 15—

T —

308

|
|
# bl
Tinned copper ! Fﬁ
a copper ‘\‘ il
lead il LH
}__,,, NN ) DR ,‘ Dimensions in mm
/ ‘ 17.5 ’ 215 ' 25.5 . 36.56
e') ‘ 25 ‘ 30 \ 35 1 45
d, ] =8.2 l =11.2
dia. d, 0.6 ’ 0.8

') Minimum distance between lead bend and capacitor body: 2 mm.
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B 95017

Type MKU 04 with quality assessment according to VG 95 296, part 4

Rated dc voltage 63V 100 V | 160 V | 250 v
Rated capacitance Dimensions dy X / (mm) and ordering code
/11[7:7 Tolerancedw B N
01 +20 % 6.2 X175 8.2X17.5 8.2 X215
o B95017-L202-D 39?017-L302—D B95017-L402-D
0.15 |+20% 6.2 X175 69X 175 8.2 X17.5 11.2 X 21.5
R B95017-L104-D | B95017-L204-D | B95017-L304-D | B95017-L404-D
0.22 | +20 % 6.2 X175 6.9 X175 8.2X215 11.2X215
T T B95017-L106-D | B95017-L206-D | B95017-L306-D | B95017-L406-D
6.9 X175 82X 175 8.2 X215 11.2 X215
033 |[£20%
T B95017-L108-D | B95017-L208-D | B95017-L308-D | B95017-L408-D
047 |+20% 8.2%X 175 8.2X215 11.2X21.56 11.2X215
e B95017-L110-D | B95017-L210-D | B95017-L310-D | B95017-L410-D
0.68 |+20% 8.2X175 8.2X21.5 11.2 X255 11.2 X255
~ | B95017-L112-D | B95017-L212-D | B95017-L312-D | B95017-L412-D
1 +10 % 8.2 X215 11.2X21.5 11.2 X255 15 X 25.5
- B95017-L113-D | B95017-L213-D | B95017-L313-D | B95017-L413-D
1 420 % 8.2 X215 11.2 X215 11.2 X255 15 X255
— <" 7| B95017-L114-D | B95017-L214-D | B95017-L314-D | B95017-L414-D
15 £10% 8.2 X215 11.2 X255 15 X255 15 X 25.5
- 7 7| B95017-L115-D | B95017-L215-D | B95017-L315-D | B95017-L415-D
15 120 % 8.2 X215 11.2 X255 15 X 25.5 15 X255
® 70 7| B9B017-L116:0 | BIS017-1216-D | BISO17-1316-D | BISO17-1416-D
292 +10% 11.2 X215 11.2 X255 11.2 X35.5 15 X 35.5
' - B95017-L117-D B95017-L217-D B950175I7_3177D B95017-L417-D
29 420 % 11.2 X215 11.2 X255 11.2X35.5 15X 35.5
’ - B95017-L118-D | B95017-L218-D | B95017-L318-D | B95017-L418-D
3.3 10 % 11.2 x25.5 11.2 x 355 15 X 35.5 16.5 X 35.5
’ - B95017-L119-D | B95017-L219-D | B95017-L319-D | B95017-L419-D
33 120 % 11.2 X255 11.2 X355 15 X 35.5 16.5 X 35.5
’ - B95017-L120-D | B95017-L220-D | B95017-L320-D | B95017-L420-D
4.7 +10 % 11.2 X255 11.2 X355 16.5 X 35.5 21 X355
! - B95017-L121-D B95017-L221-D B95017-L321-D B95017-L421-D
4.7 120 % 11.2 X255 11.2 X355 16.5 X 35.5 21 X 35.5
: =<Y7 | B95017-L122-D | B95017-L222-D | B95017-L322-D | B95017-L422-D
6.8 410 % 11.2X35.5 15 X355 18.2 X 35.5 21 X 35.5
. - Ov B95017-L123-D | B95017-L223-D | B95017-L323-D | B95017-L423-D
6.8 ' 20 % 11.2x355 15 X 35.5 18.2 X355 21 X355
' N /‘7’7 B95017-L124-D | B95017-L224-D | B95017-L324-D | B95017-L424-D
10 410 % 15 X 356.5 16.5 X 3556 21 X 3556 25.8 X 355
- B95017-L125-D B95017-L225-D B95017-L325-D 8950177L425~D
10 +20% 156 X355 16.5 X 35.5 21 X355 258 X 355
B B95017-L126-D | B95017-L226-D | B95017-L326-D | B95017-L426-D

-

') The counting numbers comply with those of the military specification VG 95 296, part 4.
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MKL (MKU) Capacitors B 95020

Metalized lacquer film capacitors with quality assessment in accordance with ESA
(European Space Agency) and GfW (German Space Agency) specifications.

Version: Self-healing tubular capacitor winding with cellulose acetate dielectric.
Enclosed in metal tube with insulating sleeve, epoxy resin sealed face ends. Central axial
leads.

MKU capacitors B 95020 comply with the Siemens MKL types B 32110/B 32111 (25 to
250 V dc) or B 32112 (630 V dc, high rel versions.

Qualified in accordance with:
25...250 Vdc: SCC 3006 and SCC 3006/009; GfW specifications CF 100 and CF 101

630 Vdc:

SCC 3006 and SCC 3006/012; GfW specifications CF 100 and CF 104.
The capacitors have the electronic test symbol.

40T (max 0% wﬂ_d,maxrw/ 185| 21 | 25 | 34 |46
B ‘ { e) |225! 25 | 30 | 40 |525
5 ' |
o S ==r e S
' H d,  |=7.4l8410237] 259
|/ o 1 LS e es :
Tirned | ,‘# dia.d)] 06| 08 | 10
copper i A i
lead P LL Dimensions in mm
R , R
25 V | 63V | 160V 250 V | 630V
S S — — R _— S SR S ——
Dimensions d X / (mm) and ordering code
ance
% B95020- B95020- B95020- 895020 B95020— 895020
~ 8.4x18.5
*20 - - - - -K*608-D300
_ _ 8.4x185
0.047 | +20 - - - -K*610-D300
8.4%21
0.068 | *20 - - - - - -K*612-D300
o 420 ~ - 5.4x185 6.4x18.5 7.4x18.5 8.4x21
: ~K*314-D300 | -K*414-D300 | -K*514-D300 | -K*614-D300
015 20 ~ 5.4x18.5 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 _ 54x18.5 6.4x185 7.4x21 8.4x21 9.4x25
' * -K*218-D300 | -K*318-D300 | -K*418-D300 | -K*518-D300 | -K'618-D300
033 v | - 6.4%18.5 7.4x18.5 8.4x21 9.4%21 11.7x25
: ' -K*220-D300 | -K*320-D300 | -K*420-D300 | -K*520-D200 | -K*620-D300
047 Loo | 54x185 74%185 7.4x21 9.4x21 10.7x21 12.7x25
: * -K*122-D300 | -K*222-D300 | -K*322-D300 | -K*422-D300 | -K'522-D300 | -K*622-D300
0.68 10 | 64x185 7.4x185 8.4x21 9.4x25 10.7%25 11,734
: -K*124-D300 | -K*224-D300 | -K*324-D300 | -K*424-D300 | -K'524-D300 | -K*624-D300
] 10 - 7.4x21 9.4x21 10.7x25 11.7x25 -
+ -K*225-D300 | -K*325-D300 | -K*425-D300 | -K'525-D300
: Lo | 74x185 7.4%21 9.4x21 10.7%25 11.7x25 13.7x34
-K*126-D300 | -K*226-D300 | -K*326-D300 | -K*426-D300 | -K*526-D300 | -K*626-D300

") Minimum distance between lead bend and capacitor body: 1T mm.
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B 95020

Rated dc voltage 25V 63V 100 V 160 V 250 V 630 V
Rated Dimensions d; X / (mm) and ordering code
capaci- Toler-
e a%° | B95020- B95020- B95020- B95020- 895020 B95020
15 ‘10 B 8.4x21 9.4x25 12.7x25 13.7%25 B
: + -K*227-D300 | -K*327-D300 | -K*427-D300 | -K*527-D300
15 420 7.4x18.5 8.4x21 9.4x25 12.7x25 13.7x25 16.7x34
: = -K*128-D300 | -K*228-D300 | -K*328-D300 | -K*428-D300 | -K*528-D300 | -K*628-D300
22 ‘10 _ 10.7x21 10.7%x25 11.7x34 12.7x34 B
: * -K*229-D300 | -K*329-D300 | -K*429-D300 | -K*529-D300
22 420 7.4x21 10.7%x21 10.7x25 11.7x34 12.7x34 18.7x34
: = -K*130-D300 | -K*230-D300 | -K*330-D300 | -K*430-D300 | -K*530-D300 | -K*630-D300
33 ‘10 _ 9.4x25 9.4x34 13.7x34 15.7x34 B
: = -K*231-D300 | -K*331-D300 | -K*431-D300 | -K*531-D300
33 4920 8.4%21 9.4x25 9.4x34 13.7x34 15.7x34 23.7%34
: + -K*132-D300 | -K*232-D300 | -K*332-D300 | -K*432-D300 | -K*532-D300 | -K*632-D300
a7 ‘10 _ 10.7x25 11.7x34 15.7x34 17.7x34 B
: * -K*233-D300 | -K*333-D300 | -K*433-D300 | -K*533-D300
a7 4920 9.4%21 10.7x25 11.7x34 15.7x34 17.7x34 25.9x34
‘ = -K*134-D300 | -K*234-D300 | -K*334-D300 | -K*434-D300 | -K*534-D300 | -K*634-D300
6.8 ‘10 _ 10.7x34 12.7x34 18.7x34 20.7x34 B
: * -K*235-D300 | -K*335-D300 | -K*435-D300 | -K*535-D300
6.8 420 10.7x25 10.7%34 12.7x34 18.7x34 20.7x34 B
: * -K*136-D300 | -K*236-D300 | -K*336-D300 | -K*436-D300 | -K*536-D300
10 ‘10 ~ 12,734 16.7x34 20.7x34 25.9x34 _
* -K*237-D300 | -K*337-D300 | -K*437-D300 | -K*537-D300
10 20 11.7x25 12.7x34 16.7x34 20.7x34 25.9x34 _
+ -K*138-D300 | -K*238-D300 | -K*338-D300 | -K*438-D300 | -K*538-D300
16.7x34 B ~ ~ ~
22 +10 - -K*239-D300
16.7x34 _ B B B
22 +20 - -K*240-D300
23.7x34 B B B ~
47 +10 - -K*241-D300
23.7x34
47 +20 - -K*242-D300 - - - -
. N § 25.9x46 o )
100 +10 - -K*243-D300 - -
~ 25.9x46 _ _ _ _
100 *20 -K*244-D300

Ordering code example B95020-K*338-D300
| R

Type — I Code number (refer to table)

* insert the test category in accordance with ESA specification SCC 3006 and GFW
specification CF 100 and the order:

1 for test level A 3 for test level C

2 for test level B 4 for test level D
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Siemens AG, Bereich Bauelemente
BalanstraBe 73, Postfach 8017 09, D-8000 Miinchen 80
= (089) 4144-1 Tx 52108-0 FAX (089) 4144-2689

Siemens Worldwide
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Stemens AG
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§ emens AG
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4000 Dusseldorf 1
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Austria
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Osterreich

Postfach 326

A-1031 Wien

B (0222) 7293-0, Tx 1372-0

Belgium
Siemens S.A
chaussee de Charlerol 116
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(02) 536-2111, Tx 21347

Denmark

Siemens A/S

Borupvang 3

DK-2750 Ballerup

2 (02) 656565, Tx 35313

Finland

Siemens Osakeyhtio
Mikonkatu 8

fach 8

SF-00101 Helsinki 10
B0 1626-1, Tx 124465
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Siemens AG

Rodelheimer Landstralle 549
Posttach 111733

6000 Frankfurt 1
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