W 4235605 0037k47? 7 EESIEG
MKT Capacitors ' B B 32520

ST ...B 32529
EMENS AKTIENGESELLSCHAF 4?7E D Ao5 17 5%

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.

{max. bmox e /| Lead spacing e | dia. &
11 75 5 0.5
1 10 7.5 0.6
E 13 10 0.6
18 15 0.8
ir ~__‘ 27 225 0.8
, - 31.5 27.5 08 .
w
e 04 —7d~— T Dimensions in mm
DIN climatic category FME/JR
in acc. with DIN 40040
Lower category temperature F - B5°C/- 67°F

Upper category temperature M +100°C/+212°1)

Humidity category E average relative humidity <75%;

96% for 30 days per year continuously;
85% for the remaining days occasionally;
rare, brief dew precipitation permitted

Failure rate J 30X 10-%h = 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
. A
Failure due to variations Capacitance change ?C >+10%

Dissipation factor tané > 2 X upper category
values

Insulation resistance < 150 MQ {(=0.33 pF)

< 60s (>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 A- 05~ - 05 B32520
...B32529
SIEMENS AKTIENGESELLSCHAF 47E D
Lead spacing LS 15mm
Rated dc voltage 63V 100V 250V 400V 630V
Rated capacitance Dimensions b x h x | (nm) and ordering code
Cr Tolerance B32522 ~
0.01 uF
0015 uF
0022 uF
5.0x10.5x18.0
0033 uF N8333
5.0x10.5x18.0 | 6.0x11.0x18.0
0.047  uF c6473 NB473
5.0x10.5x18.0 | 7.0x12.5x18.0
0.068 4F C6683 NB683
01 F 5.0x10.5x18.0 | 5.0x10.5x18.0 | 8.5x14.5x18.0
- a C3104 C6104 N8104
015 F 5.0x10.5x18.0 | 6.0x11.0x18.0
- # C3154 C6154
5.0x10.5x18.0 | 7.0x12.5x18.0
022 4F ©3224 C6224
5.0x10.5x18.0 | 6.0x11.0x18.0 | 8.5x14.5x18.0
033 uF M C1334 3334 6334
+ 5% J 5.0x10.5x18.0 | 7.0x12.5x18.0
047 4F ’ C1474 C3474
068 F 5.0x10.5x18.0 | 5.0x10.5x18.0 | 8.5x14.5x18.0
: . C684 C1684 C3684
1 F 5.0x10.5x18.0 | 6.0x11.0x18.0 | 9.0x17.5x18.0
a C105 C1105 C3105
15 . 5.0x10.5x18.0 | 7.0x12.5x18.0
- w C155 C1155
22 F 7.0x12.5x18.0 | 8.5x14.5x18.0
- H C225 C1225
8.5x14.5x18.0
3.3 uF 335
47 uF
6.8 uF
30
F=-07
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MKT Capacitors

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

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

STEMENS AKTIENGESELLSCHAF

Insulation resistance

8235605 0037655 & MASIEG

A-05-|7-05 B 32520
...B 32529
47E D
55/100/56
Conditions
Test temperature +40°C/+ 104°F
Relative humidity (93 *2) %
Test duration 56 days
‘Test criteria AC
Capacitance change v =*+5%
Dissipation factor
change A tan 4 at 1 kHz =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/s? max.
orto 10 g)

At 10 Hz... 2 kHz capacitors with LS =22.56 mm
must additionally be fixed at the case.

Resistance to soldering heatt)
Test Th in acc. with
DIN IEC 68-2-20

Solder bath temperature

Soldering duration

Capacitance change é?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)

Self inductance (approx.nH)' 5

|7.6] 10| 15 |22.5/27.5
sl ol10i20] 20

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

Upper limits/Average production values

Cr<O.1 pF | CR=0.1...<1pF | Ge=1 pF
at 1kHz | 8 5x10-3 | 10/ 6 X 10-3 10/7 X 10-8
at 10kHz | 15/12 X 10-3 | 20/15 X 10-3 -
at 100 kHz | 30/18 X 10-3 | — -
33
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B 3235605 0037b5b6 & MMSIEG

A-05-17-05 B 32520

...B 32529
S] SIEMENS AKTIENGESELLSCHAF U47E D
Vdc

Category voitage V, 700 630V !
versus temperature T V, 600 ‘
at dc operation !
T 500 - |
0 400V |

300 . ’ 1:\
750V Y

200 S f*._,:&
100 100V ;

2000 h max. 1.26 X V, = . —
0 !

0 {t} 0 oy
for milliseconds ~ 1.50 X V; ’ ) ® LT
(e.g. switchings)

Category voltage V')?) Vac
versus temperature 7 50— T ‘,
at ac operation Ve 630V .
at 50 Hz 20 :\
400V : \
150 -
|
i
100 250V !
I
100V 1'\
max. 2000 hours  1.25 X V, ) 83V —

i 1
for milliseconds 150X Vo | 0 ” m m e e
(e. g. switchings) r

. AC
Capacitance change < -
versus temperature 7 QCQ 10
(typical values, measured
at 1 kHz) 6
4
2 /
L~
0
-2 el
.4 /
X a0 w0 m ® W w0
T

') 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 itis ensured that voltage
peaks occurring occasionally during operation do not exceed 1000 V.
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MKT Capacitors KR-05-177-05 B32520
...B 32529
—— SIEMENS AKTIENGESELLSCHAF 47E D
e
Insulation resistance R, 0
versus temperature 7 2
‘ T
10° \\
102 \
N
Typical values 10!
measured at 20°C/68°F and a
relative humidity =65% 0
L) 20 40 60 80 100 °C
—_—T7
Insulation resistance R, Minimum value as supplied')
and time constant ¢ Va Cr=0.33 pF Cr>0.33 pF
=100V 3750 MQ 1250 sec
=250V 7500 MQ 2500 sec
Average value as supplied
Ve Cr=0.33 pF Cr>0.33 pF
=100V >30000 MQ >10000 sec
=250V >75000 MQ >25000 sec
Impedance Z
versus frequency f 0
({typical values) 10" — _
i 1 N4zt
100 . / . -,\\‘ /
A 11l \
10" /i - ‘“ﬁgf%i
N A i< e2g20%, 1
‘“L(( a?%%%a%i'i;&ﬁ =
N pana Al
10? \f,er%-'fw"T‘;’”l il
10° 10 10’ 10° Hz
_.f

'} 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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MKT-Capacitors \ A -05- 7-05 N gggggg

"~ SIEMENS AKTIENGESELLSCHAF 47E D
Pulse Handling Capability

Rated
Voltage LS5 LS75 LS 10 LS 15 L5225 | L8275
63V — 150 80 50 30 2
20.000 | 10.000 | 6.300 3.800 250
100V — 200 100 75 50 25 2
40.000 | 20.000 | 15.000 | 10.000 500 400
o50v_ | UsdminVips 400 200 150 00 | 4 3
Ko in Vus 125000 | 100.000 | 75.000 | 50.000 | 2.000 1.500
400V — 500 250 175 125 7 5
320.000 | 200.000 | 150.000 | 100.000 | 5.600 4.000
15 10 8
V-
630 19.000 | 125600 | 10.000

For a voltage deviation of V;,, < Vi the value of the permissible voltage rate of rise V, /7 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 Vs | 63V | 100V | 250V | 400V | 630V
Limit voltage V, | ssv | 8sv | 140v | 224v | 280V
36
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MKT Capacitors R-05-{1- 05 B 32520
__ SIEMENS AKTIENGESELLSCHAF U47E D .--B 32529

B 32529, LS 5 mm
Nomogram to determine the permissible peak voltage V

Determine the intersections 2, 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
voitage.

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

i
\ ZI § V] / P
Sine
SN = 320us T
v
,
V=63V \\\ Tt
o,oo:;— \\ NN =160 us
00068 \\\
0,01- \\\\\\
\\ \ T=80us
0,015 NUNNN
v NN
G, .
R 0022 5 \\\\N
0,033 - NN ™ T=40us
T rw" A L4 LIND
0,047 1 Vp 4 - -~ N \
AN
01 // — | §\ T-’ ’uls[
- |
- N
0,15 -9 10 . ’ \\ \'\T=10|15
0,221 - | \\\ 1]
6 | \\\ T=5us
033 - N
4 l N
0,47 - i : T=25u8
I 0.68 A | ‘
1 7 ‘ ‘
i
1 2 4 6 810 20 40 60 80100 kHz
e
Example:
f i 10 kHz (rgpet_mon frequency) } intersection P,
t =10 us (rise time)
Cn = 0.15 pF (capacitance)

V=63V (rated voltage) } intersection £,

According to the dashed line in the above graph, this results in a max. peak voltage Vof
approx. 19 V.
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A-05-1T7"D5  g32820
STEMENS AKTIENGESELLSCHAF U47E D .-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
Ca nF ' _é.
F15 t
2.2 Siné NS T=320us The—
L33 v \\
f
~4&7 \
6,8 \
- 10 224 _
VeSOV | 200
5t .
M2 v
L22 22 1004
L33 F33 807
- 60 P ™ t=40 us
Va 12.?\/-1.7 L7 . //>—1-——
40+ -
68 | -
nF 68 A7 \\
100 | 100 p . =208
2 - -
Vr= 16:0\/ 150 = 150 —= — -+ 20_ Q\
220 220 _
o 10 \\ T=10us
330 1330 8 N
470 6
680
1 40 60 80100kHz
—_— f
Example:
f =10kHz (repstition frequency) } . .
¢ =10 ps (rise time) intersection AP,
Cr = 150 nF (capacitance) . .
Vk= 100V (rated voltage) intersection P,
According to the dashed line in the above graph, this results in a max. peak voltage V of
approx. 30 V.
38
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MKT Capacitors A-05-[7-05 B 32520
SIEMENS AKTIENGESELLSCHAF L47E D ...B 32529

B 32521, LS 10 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.

Ca v '
N ¥ ¢
\\ T~ t=6t0ps T
N
V=400V §Q§\
10 t
nF \\\ S~ =320 us T p—
15
\\\\
2 224 \i\
V=250V |33 200
nF vV, T=160ps
e 100
6 % é T~ T=80ps
Vi =100V %00 60 -
?('):0 S o ol die faadi S
150 =2 Y "0: M\
220 ] N
330 204 N
B T=25ps N\
b T\
8
6] }
] I
“ !
7] |
|
04 0608 1 2 L 6 810 20 40 60 80 100k
—t
Example:
f =10 kHz (repetition frequency) } . .
¢ =40 ps (rise time) intersection P,
Cr = 150 nF (capacitance) . .
Ve =100V (rated voltage) intersection P,

According to the dashed line in the above graph, this results in a max. peak voltage Vof
approx. 40 V.
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| A-05-(17-05 B 32520
SIEMENS AKTIENGESELLSCHAF y7?g p __ ---B 32529

B 32522, 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 #; 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.

Cr L
¢
T fom—
VR =630V v ‘ L
0,033 i ¢
0,047 N f—
0.06% Va=4L00V T=800us
0047
uF 280~
°'°061” 200- g
0’1(')5 v, T=400us
A
015 1004 AN
Vaztooy | 22 807
0,33 7 60
=200
opag Vi= 250V 2// b \ T us
0,47 {-———~— —y 407 \ N
0,68 ] \ A N
1 20 \ Q\
g N
s \ONON
101 N
s NUN
61 \\ N
0,1 0,2 04 06081 2 4 6 8 10kHz
——f
Example: ]
f =0.5kHz (repetition frequency) . .
r =100ps (rise time) intersection P,
Cr = 0.47 pF (capacitance)

Va=100V (rated voltage) } Intersection £,

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

For loads at frequencies > 10 kHz, please contact us.
40
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MKT Capacitors

STEMENS AKTIENGESELLSCHAF

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

Nomogram to determine the permissible peak voltage 1%

B 4235605 0037b6kL3 5 EESIEG

A-05-11-05 .5 Sass

...B 325629 .
Y?E D

Determine the intersections P, and P, according to the plotted example. The intersection
of the line connecting P; with £, 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.

Cqp Va=630V v ~N —é
| o) 1 ™N 74:(#“‘_ t
015 1=1600ps
022 N v
033 \
8.2; T=100ps N sine v '
WF 260 \ \ T
V=400V 200 4 N 1=800ps
022 NCNY
03 Ve P N
047 - T=50ps §
Va=250V Fogs 03~ \\ N t=400ps
WLy (A _e 807 AN
LT 60 |
uF 7 -
15 40- =258 q
V=100V 22 J | 0
157 33 | T=200ps
221 Lag 20- |
331 yF T=12ps
7 7 | AN N
68-
10- 107 : q
wF 8] | T=6us N
8 ! N
| N
| N
[
N
|
01 02 04 06081 2 4 6 B 10 kHz
Example: —f
f =0.5kHz (rgpetlltlon frequency) } intersection P,
r =100 us (rise time) :
Cy = 0.68 pF (capacitance) . .
n P,
Va=250V (rated voltage) intersection 7,

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

approx. 90 V.

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