

















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Up to the rated temperature 3, it is I,,, (maximum rms alternating current); for tempera-

tures above the rated temperature, the following derating factors apply:

Temperature Derating factor for the maximum rms
alternating current /,,
STYROFLEX Polypropylene
40°C/104°F Rated temperature 4 1,0 1,0
50°C/122°F 0,85 0,9
60°C/140°F . 0,7 0,8
70°C/168°F - 0,7
70°C/168°F Maximum category temperature 0,5 -
85°C/185°F - 0,4

7.6. Maximum frequency f,

The maximum frequency £, from which on the category current /_ is the decisive factor —
and no longer the permitted alternating voltage — is given in the following equation:
I
f,=a——

27 -C- U,

8. Insulation resistance R,
8.1. of unprotected capacitors

The insulation resistance of unprotected capacitors depends on the capacitor tempe-
rature and the relative humidity. With increasing temperature and constant absolute
humidity, the relative air humidity decreases, the capacitor dries out, and the drying
process results in an increased insulation resistance starting at the value given.

Measurement is performed at:

Us<100V with 10£ 1V
U;= 100V with 10015 V.

The data sheets include the insulation resistance R, which is attained by 98% of the
capacitors.

8.2. of sealed capacitors

The insulation resistance of sealed capacitors in metal cases mainly depends on the
leakage paths of the feed-throughs used for the terminations. The minimum values of
the insulation resistances are contained in the individual capacitor data.
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11. Coupling capacitance

For applications, where low capacitance of the outer layer to ground or to adjacent parts
(coupling capacitance) is required, unprotected small types are recommended. More-
over, the coupling capacitance can be reduced with construction aids during the assembly
of the capacitors.

In order to avoid deviating capacitances, types in metal cases with separate ground
connection can be used.

12. Low air pressure

With reduced air pressure the dielectric strength of the insulated feed-throughs of
sealed capacitors and connecting elements within the windings of unprotected types is
reduced. Unprotected types can be used without voltage derating down to 500 mbar
(400 torr) (7 km altitude, above NSL).

13. Vibration

The resistance to vibrations and shocks is defined in accordance with DIN 40046, part 8
(July 1970). For this test, axial-leaded capacitors must be clamped or soldered with
6 mm long straight leads. They are subsequently tested in three orthogonal directions.
If not otherwise stated in the individual capacitor data, the vibration is performed in
accordance with DIN 40046, sheet 8, and IEC publication 68-2-6, test F, vibration,
partial test B 1, 3 X 30 min. at 10 to 55 Hz with a displacement amplitude of 0,35 mm,
which conforms to a maximum acceleration of 49 m/s? (5 g).

14. Solder conditions for the user

The plastic dielectric determines the upper category temperature of the capacitors.
Heating above this category temperature is of influence on the plastic and hence the
electrical data of the capacitor. Undue heating can damage the capacitor.

During every soldering process heat flows into the winding via the leads to be soldered.
Care has been taken by design measures to keep the influence of the flowing-in heat
on the capacitors as low as possible.

If suitable measures, such as fan cooling (also after the soldering process), increased
distance, solder resist materials etc. are provided, a soldering temperature of max.
265°C/509°F and a duration of 5+ 1 sec. will usually be adequate for soldering. A
solder duration of max. 3 sec. is recommended for STYROFLEX capacitors with leads
directly fed into its active region (B 31110, B 31112, B 31113, and B 31310).

The capacitance of the capacitors can possibly be affected by certain solutions of the
fluxing agent.

It is, therefore, recommended:

1. to provide for steam escapage and exhaustion during the soldering process.
2. not to adjust the resonent circuit directly after the soldering process.

Because of their higher category temperature, polypropylene capacitors are less sensi-
tive to temperature requirements during the soldering process.
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16. Climatic categories and reference reliability
16.1. Climatic categories in accordance with DIN 40040, Febr. 1973

The climatic category is that range of climatic requirements for which a component
was designed. It is coded with three letters as can be seen from the table below. Separat-
ed by a slash, two code letters follow for high reliability capacitors indicating the relia-
bility (see para. 16.2.).

1st code Minimum 2nd code Maximum
letter category temperature 9, letter category temperature 9,
F -55°C/—-67°F P 85°C/185°F
G —40°C/-40°F S 70°C/158°F
H —-25°C/-13°F
J —-10°C/+14°F
Limits of relative humidity"
Max. values
3rd code Annual for 30 days for 60 days | for the remain- Remarks
letter average per year per year ing days
continuously? | continuously? | occasionally®
=95% 100% - 100%
dew
=90% 100% - 95% precipitation
ermitted
<80% 100% - 90% perm!
rare and
E =75% 95% - 85% slight dew
precipitation

F =75% 95% - 85% without dew
G =65% - 85% 75% precipitation

16.2. Reference reliability

The reliability of a component is determined by the failures probably to be expected
after a defined period of time from a sufficiently large batch.

Data on the reference reliability is only given on the appropriate data sheets for high
reliability capacitors.

') For reference temperatures see diagram in appendix || of DIN 40 040.
2) These days should be reasonably distributed throughout the year.

%) Keeping the annual average.

4) May occur at short openings of apparatus installed outdoors.
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16.4. Load duration

The load duration is the sum of: operating times
intermittent periods
storage, measuring and test times
(at the user)

transport times

The load duration for high reliability STYROFLEX and polypropylene capacitors generally
amounts to 10° hours (11,4 years). This is defined with the second code letter after the
climatic category, i.e. the 5th code letter “R".

16.5. Example for coding the DIN climatic category and reliability

HSG/LR
Minimum category temperature J.;,, H —25°C/-13°F
Maximum category temperature 9., S + 70°C/+158°F
Humidity category: G
relative humidity
annual average ‘ =65%
60 days per year 85%
on the remaining days 75%
Failure quota:
Failures per 10° component hours L 300 fit
Load duration: R 10%h

16.6. IEC climatic category complying with IEC publication 68-1 and DIN 40045
(Jan. 1969).

The IEC climatic category is indicated by three figures separated by slashes from each
other.
Example: 25/070/04
1st figure negative temperature in degrees Celsius for the cold test
(complies with the lower category temperature d.;,) (2 hours)

2nd figure temperature in degrees Celsius for damp heat test
(complies with the upper category temperature 4,,,) (16 hours)

3rd figure Number of days for the humidity test with 92 % rel. humidity at 40 °C/104 °F.
The number of days for the duration of the humidity test as indicated in the test category
(in accordance with IEC publication 68-1) is determined such that after this period, the

change in the electrical values resulting from the influence of humidity, has reached its
final state. Prolongation of the humidity test is permissible.

The following preferred groups for STYROFLEX capacitors are quoted in the IEC publi-
cation 275:

55/085/56 10/070/21

25/070/56 10/070/04

The permitted category values after the humidity test are indicated on the data sheets.
The changes due to humidity are reversible.
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19. Standards and instructions

STYROFLEX and polypropylene capacitors are manufactured largely in accordance with
international and German specifications. Deviations from DIN 41380, part 3 and 4, are
pointed out in the general technical data.

19.1. Fundamental standards

The fundamental international recommandation for STYROFLEX capacitors is the

IEC publ. 384-7 Fixed polystyrene film dielectric direct current capacitors,
edition 1978.

The corresponding German standard is:

DIN 41380, part 3 Polystyrene film dielectric capacitors up to 1000 Vdc; technical
terms and tests; KS capacitors (edition Feb. 78).

For polypropylene capacitors the

DIN 41380, part 4 Polystyrene film dielectric capacitors up to 1000 Vdc; technical
terms and tests; KP capacitors (edition Feb. 78).

Differences in comparison with the IEC publications are marked accordingly.

19.2. Special standards for components

Siemens capacitors in accordance with DIN type specifications are listed on page 23 of
the data book.

19.3. Other standards

IEC publ. 68-1and 3  Basic environmental testing procedures.

CECC 30000
DIN 45910

VDE 0560, part 1 General regulations on capacitors
(edition December 1969).

VDE 0560, part 18 Rules for plastic film capacitors (edition April 1966).
DIN 40040 . Applicability classes and reliability figures for components of

}Edit. 2 Generic specification: Fixed capacitors (edition July 1976).

telecommunications and electronics

(edition February 1973).

DIN 40045 Guide lines for the determination of climatic test categories for
electrical components of telecommunications systems
(edition January 1969).

DIN 40046,

part 1to part 31 Environmental testing for electrical engineering.

DIN 40080 Sampling procedures and tables for inspection by attributes
(tentative standard) (edition 1979)

DIN 40810 (draft) Packaging of electronic components on continuous tapes

(edition March 1974).

234



22, Part number, ordering code

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 are stated on data sheets, in data books, as well as in short form
catalogs, thus clearly identifying any deliverable component. In the following para-
graphs the construction of part numbers and their 15 digits is explained.

Orders can be settled easier and faster, when the customer indicates the part number. For
some types, however, it is impossible, to give complete part numbers in our information
materials; however, the coding method is indicated, so that the client can code the part
number by himself.

As far as the coding method remains unclear, it is better to place the order un-
coded (clear text). Since the coded designation is necessary for the internal
settlement, the coding will then be performed by Siemens, so that all types are
supplied according to a coded part number.

22.1. Construction of the part number
Digit position 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15

HEEEEENEEREEEEEE

1st block 2nd block 3rd block

In order to facilitate the legibility, the part number comprising 15 digits, has been
separated into 3 blocks of 6, 5 and 4 digits, the blocks being joined by a hyphen. Each
of the three blocks begins with a letter, whereas all other digits are Arabic figures. In
case of collecting numbers, the letters are indicated with the special sign “+"” and
figures with “»".

22.2. Digit 1to 6 (type number)

For passive components, the first block starts with the letter “B”. Together with the
following 5 figures the first block is to be understood as “type number” or B-number,
dividing the passive devices into groups for instance STYROFLEX capatitors, resistors,
SIFERRIT material etc.

22.3. Digit 7 (revision status)

In some fields of components, extended technical davelopments often result in improve-
revision status, which can be changed for unimportant variations into the next following
letter of the alphabet.

In some fields of components, extended technical developments often result in improve-
ments, e.g. smaller dimensions. Some of the users are very interested in this miniaturi-
zation and its determination in the part number with respect to new constructions,
whereas other users producing mainly unchanged apparatus over many years, also
want to apply components with smaller dimensions, but are interested in an unchanged
components designation.

Siemens has therefore compromised as follows: }

So-called “insignificant” variations which don’t impair the previous application, are
marked in the 7th digit with a new revision status code letter. A change of the cnde
letter into a letter, late in the alphabet, specifies the component as being able to re-
place a component marked with a previous code letter.
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If only the digit position 13 is held by a figure (except of “0”), position 14 and position 15
must also be designated with “0” or any other value. In case, all positions behind data

position 12 are only “0" they will be omitted.

The following apply for coding the capacitance values in the 2nd and 3rd data block:

Coding: — Decoding: «
6,30 pF = = 06,30
12,50 pF = =12,50
160 pF = =16
137,50 pF = =13,75
3,15 nF = 3150 pF =31,50 -
8765 pF = = 87,65
0,01 uF = 10000 pF =10
45,50 nF = 45500 pF = 45,50
0,33 uF = 330000 pF =33

-10° pF = = +*060 — +30+
“10° pF = — ++120 — +50+
10" pF = - +*161 - +*

10" pF = = +*131 - +75+

102 pF = — ++312 — +50+

10 pF = — ++872 — +65*
“10° pF = — ++103 - ++
-10% pF = — + *453 — +50+
*10* pF = — +*334 - +*

In accordance with the Siemens regulations, a variable figure is marked by a

u n

, in this

case the code figure for the rated voltage (refer to para. 23.4.), and a special code
figure (refer to para. 23.6.). A code letter is replaced by “+", coding the 12th data

position, the tolerance.

The tolerance code letters available are to be found on page 32, para. 5.2.

22.6. Digit 15 (special versions)

By means of this code figure, different versions or special characteristics of types are
distinguished. The meaning of this code figure is stated for the actual types. A 7 in this
digit position designates types packaged on continuous tapes; a 6 is provided for capa-
citors wound on a cylinder (see page 47, para. 19.). If there is not any defined statement
to be made in position 15, a “zero” has to appear in position 15.

23. Examples for the compiling of part numbers

A DIN specification for an axial-leaded capacitor of climatic category HSG (—25°C to
+70°C/-13°F to +158 °F, high reliability version) is in accordance with para. 9 of the
DIN standard 41380, part 3, Feb. 78, set up as follows:

Example of designation:

KS capacitor

Type

Rated capacitance
in pF or uF
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Polystyrene and Polypropylene Capacitors. B 30071
Packaging on continuous tapes — as per IEC

General information

We provide taped versions with axial and radial leads tailored to automatic assembly of equipment.
Taping of capacitors with axial leads is based on IEC Publication 286-1; taping of types with radial
leads is done in accordance with the latest and probably final state of the IEC Standard.

Taping of axial capacitors types:
B 31063, B 31861 . .. 864 as well as B 33062 and B 33063

every 100s a cross
=——every 50s a dash

l=—every 10s a point
[ ’l =
T e JLEN + )
B 1

D r

l e
© [ I | J
1 !

f=35min. a=6,0z05

m = 1,2 max.
Diameter Standard spacing Length Body Tape
Drnax. between capacitors I15 window spacing
Spacing s Tolerance k bo
over10 mm mm mm
spacing As 11,0..1355 63
mm mm mm T -
. i 1,4
<49 505 +1 —1 6.5185 |  fmax+ —68
; 7.
>4,9...9,8 10=05 +2 215285 IRCE
>9,8...14,7 15=+0,5 +3 815 83
>14,7...19,0 20=1,0 +4
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Polystyrene and Polypropylene Capacitors. B 30071
Packaging on continuous tapes — as per IEC

Minimum order quantity
a) Reel packing

.Capacitor body diameter Minimum quantity per reel
Dmax.

>3,9bis<4,9 3000
>4,9bis<86,0 . 1500
>6,0bis<7,0 1250
>7,0bis<8,5 1000
>8,5bis<9,8 800
>9,8bis<11,5 500
>11,5bis < 13,0 400
>13,0bis < 14,7 300
>14,7bis<19,0 oriredquest

Ordering code: B 31063-B 1223-J6, where “6” means reel packing.

b) Carton packing (AMMO-Pack)

Capacitor body diameter Minimum quantity per carton
Dmax.

>3,9bis<4,9 7000
>4,9bis <6,0 4000
>6,0bis<7,0 3000
>7,0bis<8,5 2000
>8,5bis<9,8 1500
>9,8bis<11,5 1000
>11,5bis<13,0 800
>13,0bis< 14,7 600
>14,7bis< 19,0 onrequest

Ordering code: B 33063-B 1332-H7, where “7” means AMMO-Pack
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Polystyrene and Polypropylene Capacitors. B 30071

Packaging on continuous tapes — as per IEC

Minimum order quantity
Minimum quantity = 1000 reel

Ordering code: B 33061-Z 1392-H6

of*

o ~ 83

e 535564

42 ]

52max.e=|

*)Jold:g f = 16.5 = 1 mm
new:g f= 301 mm

244






B 31063

/ Legend: Rated capacitance (pF)
/ (black)  Tolerance (code letter)
Rated voltage (uncoded or color ring)
Outer layer (line or color ring)

~

- 3013 las—/ -t 3023 —=f Lengthl45 11 min. |d1
| [PV | | I I 11.5 15 0.6
i ;‘ N 16.5 20
ﬁﬁ fymn —w Dimensions in mm ¢ 215 2 e
315 35
Rated voltage Ur 160V 630V
Colorring red black
Type with
coded revision status and rated voltage
B31063-B1 B31063-A6
Rated capacitance Cr Dimensions
pF Tolerance diadmaxxlength/
2to <10
i0to 20 *1pF=F
> 20to 30 4.0x11.5
> 30to 39 5.8x11.5
> 39to 220
> 220to 330 45x11.5 6.2x11.5
> 330to 470 6.6x11.5
> 470to 680 7.4x11.5
> 680to 1000 4.7x11.5 8.5x11.5
> 1000to 1500 +2.5% +5% 5.2x11.5 7.6x21.5
> 1500to 2200 = = 5.8x11.5 8.4x21.5
> 2200to 3300 6.7x11.5 9.5x21.5
> 3300to 4700 7.6x11.5 10.8x21.5
> 4700to 6800 6.9x16.5 10.0x31.5
> 6800to 10000 8.0x16.5 11.5x31.5
>10000 to 15000 8.8x31.5 13.5x31.5
>15000 to 22000 10.2x21.5
>22000 to 27000 . 11.2x21.5
Ordering |
code STYROFLEX capacitor B 31063

22000 pF+5% 160V HSG or
KS capacitor

DIN 44126-A 22000-5-160 HSG
For ordering information refer
to page 51 to 54.

[ T
example: [B[3[1/0[6[3]-[B[1]2[2[3]-[J]

E-series available: E 6, E 12 and E 24 (see page 30).
The E-6 values are preferred values.

The dimensions apply to the greatest capacitance value.
Diameters for lower capacitance values can be interpolated.
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B 31531

P—
1]

06

P e

_t
=

L_h-O,S__, 6-1 L_

Legend: Rated capacitance (pF)
(blue)

Tolerance (code letter)
Rated voltage (uncoded)
Outer layer (line)

Dimensions in mm

Rated voltage U, 63V
Type with code Rated capacitance C, Dimensions
for revisjon status o
and rated voltage pF Tolerance a h e r
100 7500 6, 10,5
> 7506 ':0 15600 72 5.08 7.2
B31531-B5 ° +£2,5%2H .
. > 15000 to 33000 |+ 19 =~ F 10,0 12,5 7,62 | 10,75
> 33000 to 56000 12,5 10,16 | 14,35
Ordering
code -
example:
[[3[1]s[3[1]-[B[5]5]6[3]-

STYROFLEX capacitor B31631 66000 pF+ 1% 63V GSE

For ordering information refer to page 51 to 54.

E-series available: E 24, E48, and E 96 (see page 30).
The E 24 values are preferred values.
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Polypropylene Capacitors

B 33062

Ordering code example

B 33062-B1222-J9

Revision status

Index 9 = taped version.

If no index figure is indicated, a
taped or untaped version can
be supplied.

Rated voltage
12160V dc
62 630V dc

Characteristics

Capacitance tolerance
J&+5%

Rated capacitance
222 2 22 X 10? = 2200 pF

Rated voltage Uy 160 V dc 630 V dc
Rated temperature iy 85°C/185°F 85°C/185°F
Category voltage U, (at ¥ max) 160 V dc 630 V dc
Perm.sinusoidalrmsacvoltagelU,. | 65V 210V
(at 9g)

/= 13.56 mm 18.5 mm 23.5 mm
Category current /. 1.0 A 1.2A 1.5 A
DIN climatic category HPE Rare and slight

dew precipitation permitted

Lower category temperature -25°C/-13°F
Upper category temperature +85°C/+185°F
IEC climatic category 25/085/21

Capacitance change AC/C

Dissipation factor tan d¢

Insulation resistance Ry 98%
2%

=+10.75% + 0.5 pF |

1.4 times the tabulated value
5X10* MQ

10* MQ

v v

Capacitance drift /,

=10.3% + 0.4 pF |

Temperature coefficient «c
of capacitance

-(100 to 300) X 10°¢/K

Humidity coefficient i
of capacitance
for 50 to 95% rel. humidity

+(40 to 100) X 10°° per % rel. humidity

Dissipation factor tan o

=100 pF ...1000pF ...4700pF ...22000pF >22000pF

(in10°%) =1kHz | - 0.2 0.2 0.3 0.5
10 kHz | 0.2 0.3 0.3 0.4 0.6
100 kHz | 0.3 0.4 0.5 - -
1000 kHz | 0.4 0.7 - - -
Insulation resistance R, 98% | 10° MQ
2% | 5x10* MQ

Self-inductance L,
per cm lead and capacitor length

approx. 10 nH
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Polypropylene Capacitors Flame Retardant B33074

Tubular, axial-leaded capacitor with molded capsule and epoxy end fill.*

The capacitor can be used at temperatures between —40° and +85°C as resonant circuit capacitor in
RF, IF and carrier frequency filters (telecommunication) because of its low dissipation factor and suffi-
ciently high stability. Negative temperature coefficient. Best protection against humidity or chemical
effects is obtained by the plastic-sealed face ends. Due to an upper category temperature of 85°C
(185°F), the capacitor is suitable for use in printed circuits.

l¢— 30+3 —wft—-— |5y ——lw— 30+3 dmax

d4
et — k= %
Tin-lead
plated lead .
Legend: Rated capacitance (pF)
Tolerance (code letter)
Dimensions in mm Rated voltage
Rated voltage Ur 100V
Type with code Rated capacitance Cr Dimensions
for revision status
and rated voltage pF Tolerance d | d4
B33074-A1 100 to 10000 13.0 | 0.6
>10000 to 18000 *5%=J 6.4
>18000 to 33000 *25%=H 15.0
>33000 to 68000 *1%=F 8.1 0.8
>68000 to 100000 9.7 | 19.0

Ordering code example

B33074-A1222-J6
Type | E— Index 6 = taped version.

Revision status Capacitance tolerance

=*%

Rated voltage
1=100Vdc Rated capacitance
222 = 22 x 102 = 2200 pF

*Enclosure Material: Flame Retardant with UL 94V-0 (1.6 mm) certificate, complying with the
enclosure requirement of UL-1414.
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Polypropylene Capacitors (KP), unprotected, horizontal
standard versions

Suitable for use in RF and IF filters, at operating voltages of 160 V and 630 V and at
ambient temperatures up to +85°C/+185 °F.

Uy 160V 630V
I 85°C/185°F 85°C/185°F
U, at 9,,,, 160 V 630V
Uac 65V 210V
/= 11,0 mm 16,5 mm 21,5 mm
I, 1,0A 1.2A 1.5 A
DIN climatic GPE Rare and slight
category dew precipitation permitted
- - 40°C/~ 40°F
Frnax + 85°C/+ 185°F
IEC climatic 40/085/21
category
tacrel =(0,75%+0,5 pF)
tan o 1,4 times the tabulated value
R 98% =5-10*MQ
2% =10 MQ
" =(0,3%+0,4 pF)
" -({100"to 300) - 107/K
tan d =100pF ... 1000 pF .. 4700 pF .. 22000pF ...100000 pF
(in107%) =1kHz 0,1 0,2 0,2 0,3 0,5
10 kHz 0,2 0,3 0,3 0.4 0,7
100 kHz 0,3 0.4 0,5 - -
1000 kHz 0.4 0,7 - - -
R 98% 105 MQ
2% 10* MQ

"' For C; = 100 pF
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Polypropylene Capacitors (KP), protected
in square plastic case, high reliability versions

DIN draft 44 392 in preparation

Epoxy resin sealed plastic case (flame retardant in accordance with VL 94 V-0), of low
self inductance (> 680 pF due to face contacting). Particularly suitable for use in RF, IF
and carrier frequency filters at ambient temperatures up to +85°C/+185°F. Due to
their square shape they are ideal for use in combination with RM SIFERRIT cores.

Uy 63V
U 85°C/185°F Resistance to vibration
U, at 9,,, 63V Test.Fc: Vibration
Uac 25V partial test B 1
in accordance with
DIN 40046 sheet 8 (7.70)
I, 1,0A and IEC publication 68-2-6
“Vibration”, edition 1970
Endurance
at U, FPE/LR Rare and conditioning: 3 x 120 min.
300 fit slight dew Frequency range: 10to55Hz
precipitation Displacement
at12Vv FPE/ZR permitted amplitude: 0,75 mm
150 fit max. 10 g
- —-55°C/—-67°F
hnax +85°C/+185°F
IEC climatic 55/085/56
category
1A C/CI =(0,75%+0,75 pF)
tan o 1,4 times the tabulated value
R: 98% =5-10* MQ
iV =(0,3%+0,4 pF)
ac" - (8010 360) - 10°¢/K
tan ¢ =1000 pF .. 4700 pF .. 22000pF ... 68000 pF
(in107%) =1kHz 0,3 0,3 0,3 0,4
10 kHz 0,3 0,3 0,4 0,5
100 kHz 04 0,4 - 0,9
1000 kHz 0,6 - - -
R, 98% 10° MQ
2% 5-10* MQ

1) For C; = 680 pF
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Multilayer Capacitors

2.2 Caps

Caps are available with leads brought out in parallel, and epoxy or synthetic resin encapsu-
lation. This type has a spacing bend at each lead in order to exclude dry joints.

Ceramic dielectric Termination
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Multilayer Capaéitors

3.2 Chip production

268
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10
11
12

Ceramic film storage
Incoming raw material

Incoming examination

Metallization of the ceramic films

Stacking the metallized ceramic films
Separating the ceramic stacks,
checking the electrode position
Sintering

Contacting the electrodes

Electrical test

Quality and reliability examination
Delivery to shipping warehousé

To cap production



Multilayer Capacitors

Legend

Production step, process

Examination, decision

Production step with process examination

Start or end of the production process

O%Q

270



Multilayer Capacitors

4.3. X7R chips
Rated capacitance Cg Rated voltage V EIA standard Page
100 pF - 22000 pF 0805
220 pF - 33000 pF 1005
1000 pF - 47000 pF 1505
4700 pF - 100000 pF 1805
100 pF - 47000 pF 50V dc; 100V dc 1206
10000 pF - 180000 pF 1808
8200 pF - 180000 pF 1210
33000 pF - 330000 pF 1812
47000 pF — 680000 pF 2220
4.4.Z5U chips
Rated capacitance Cg Rated voltage V EIA standard Page

1000 pF - 68000 pF
1000 pF - 100000 pF
4700 pF - 150000 pF

33000 pF - 150000 pF
10000 pF - 150000 pF 25V dc; 50 V de

100000 pF ~ 470000 pF

100000 pF - 470000 pF

100000 pF - 1 uF

470000 pF - 2.2 uF

0805
1005
1505
1805
1206
1808
1210
1812
2220
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Multilayer Capacitors

4.7. X7R caps
Rated Rated Dimensions Lead Page
capacitance Cg voltage Vg inmm (wx1xt) |spacing
100 pF - 27000 pF | 25V dc, 50V dc
100pF - 4700 pF |100V dc, 200V de | 0% 8025
2.5 mm
27000 pF - 220000 pF | 25V dc, 50V dc
1800 pF = 39000 pF |100V dc, 200V dg | 02 % %0x82
100 pF - 27000 pF | 25V dc, 50V dc
100pF- 4700 pF |100V de 200V de | 0°% S0x25
27000 pF - 220000 pF | 25V dc, 50V dc
1800 pF -~ 39000 pF |100V de, 200V do | 00X %082
5.0 mm
180000 pF - 1.0 uF 25V dc, 50V dc
15000 pF - 220000 pF |00 V dc, 200V dc | 20X 7538
820000 pF - 2.2 yF 25V dc, 50V dc
11.5x 10.0 x 5.
82000 pF - 470000 pF |100 V do, 200V dc | |12 ¥ 10:0%50
270000 pF - 820000 pF | 50V dc, 100 V dc
11.5x 10.0 x 5.
82000 pF — 120000 pF |200 V dc 5x100x5.0
10 mm
560000 pF - 2.2 uF 50 V dc, 100 V dc
150000 pF - 270000 pF {200 V dc 140x120x50
4.8. Z5U caps
Rated_ Rated Dimensions Lead Page
capacitance Cp voltage Vg inmm(wx|lxt) |spacing
1000 pF - 68000 pF |25V dc, 50 V dc 55x 50x25 |5q
68000 pF — 470000 pF |25 V dc, 50 V dc 65x 50x3.2 |-
1000 pF - 68000 pF |25 V dc, 50 V dc 55x 50x25
68000 pF — 470000 pF |25 V dc, 50 V dc 65x 50x32 |gq
470000 pF - 2.2 \F 25V dc, 50 V dc 90x 75x38 |
2.2 uF - 4.7 uF 25V dc, 50V dc  [11.5x10.0 x 5.0
22uF-4.7pF 50V dc 11.5x10.0x5.0 [10 mm
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6. Technical explanation

6.1. Class 1 dielectrics

The dielectric materials are defined in the EIA and MIL standards. They mainly consist of
TiO, and additives of BaO, Lay03, or Nd,Og, and have an almost linear temperature coeffi-
cient (TC).

6.1.1. COG (NPO) capacitors

COG capacitors belong to the class 1 dielectrics. They have a TC of (0+30) x 10-6/K for a
temperature range between -55 °C and +125 °C.

These capacitors are applied in circuits where stability and minimum dissipation are re-
quired, e. g. in filter and resonant circuits.

Characteristics:

@ No capacitance change due to aging

® Minor dissipation £ 0.15% (at 1 MHz)

® Negligible capacitance and dissipation factor dependence of voltage and frequency

6.2 Class 2 dielectrics

Dielectric materials with higher permittivity (dielectric constant) require ferroelectric ceram-
ics on a BaTiOg basis. Their capacitance does not linearly depend on the temperature and
their characteristics are less stable.

6.2.1. X7R capacitors

They are mainly suitable for coupling and filtering where no particular requirements as re-
gards stability and dissipation factor are to be met.

Characteristics:

® + 15% capacitance change in a temperature range between -55 °C and +125 °C
® Capacitance decrease per time decade approximately 2% (aging)

@ Dissipation factor < 25 x 10-3

@ High packing density

6.2.2. Z5U capacitors
Mainly suitable for coupling and filtering tasks

Characteristics:

® +22% to -56% capacitance change in a temperature range between +10 °C and +85 °C
@ Capacitance decrease per time decade approximately 5% (aging)

@ Dissipation factor < 30 x 10-3

® Very high packing density
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7.2. Characteristic curves for X7R capacitors

Capacitance change versus temperature Dissipation factor versus temperature
/(typical values) (typical values)
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— - 30
C 25 5 tand
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7.3. Characteristic curves for Z5U capacitors

Capacitance change versus temperature Dissipation factor versus temperature
(typical values) (typical values)
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8. Test and measuring conditions

8.1. Standards

Multilayer ceramic capacitors comply with the MIL specifications MIL-C-39014,
MIL-C-11014, MIL-C-55681, and the EIA standard RS-198-B (General Specification for Ce-
ramic Dielectric Capacitors).

8.2 DIN climatic category for COG, X7R for Z5U
(DIN 40040) FKF LPF

Minimum category temperature F-55°C L-10°C
Maximum category temperature K +125°C P +85°C
Humidity category F < 75% average relative humidity

15% continuously on 30 days per year
85% pccasionally on the remaining days

8.3. IEC c!imatic category for COG, X7R for Z5U
(IEC 68, part 1, or DIN 40045) 55/125/56 05/085/56

8.4. Capacitance
Capacitance measuring conditions comply with MIL-STD-202 E, method 305

Test frequency: (class 1) 1 MHz + 0.2 MHz for capacitances < 1000 pF
1 kHz + 0.2 kHz for capacitance > 1000 pF
Test frequency: (class2) 1 kHz + 0.2 kHz
Test voltage: 1 Vims £ 0.2V for COG, X7R capacitors
0,5 Vg & 0.1V for Z5U capacitors
Temperature: 25°C+1°C

8.5 Dissipation factor
The méasuring conditions for the dissipation factor are identjcal to those of the capacitance.

8.6. Insulation resistance ‘
Measuring canditions comply with MIL-STD-202 E, method 302

Test voltage: rated voltage
Charging current: £ 50 mA
Test duration: max. 2 min.

In case of capacitance values > 0.33 pF, the time constant of ipsulation is indicated as
T =C x R;s. Usual units for the time constant: sec, MQ pF, or QF

8.7. Dielectric withstanding voltage test (dielectric strength test)
Test conditions comply with MIL-STD-202 E, method 301

Test vo!tage: 2.5 x rated voltage
Test duration: 60 sec
Charging current: < 50 mA
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X7R: < + 20%
tan < 50 x 10-3
Ris > 2000 MQ or > 50 sec

Z5U: £ £+ 20%
tan§ < 70 x 10-3
R, > 2000 MQ or > 50 sec (the lower value has to be applied)

8.14. Flammability test

Test conditions comply with MIL-STD-202 E, method 111 A.
Max. permissible time of application of flame: <« 15 sec

8.15 Humidity test

Test conditions comply with MIL-STD-202 E, method 103 B, test condition D
(constant humidity)

Test temperature: (40 £ 2)°C With X7R, and Z5U
Relative humidity: (93 +2)% pretreatment:
-3) 1 hr storage at max.
category temperature,
Test duration: 56 days (24 + 2)hrs recovery,
final measurements;
Test voltage Vr aftertreatment:

like pretreatment
Permissible variation

COG: < 2% or 1 pF (the larger value has to be applied)
tan d £ 2 x tan § limit value
R > 2500 MQ or 25 sec

X7R: £+ 15%
tan§ < 50 x 10-3
R, > 1000 MQ or > 25 sec (the lower value has to applied)

8.16. Resistance to solvents
Test conditions comply with MIL-STD-202 E, method 215.

8.17. Mechanical robustness of the terminals

The leads may only be bent in a 1 mm distance to their outlets.

They are in accordance with DIN 40046, part 19, January '78.

Tensile strength: test: U,
leads: 10N

Bending strength of the leads: test: Uy,
two bendings in opposite directions;
bending angle 90° each, bending force 5 N
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Packaging Ceramic Capacitors B 37071
on Continuous Tapes

General information

Taped types which are tailored to automatic assembly are available with radial leads in lead spacings
2,5 mm and 5 mm, as well as ceramic chips. Tape packaging is based on the latest, probably final
state of the relevant IEC Standard.

Particularly suitable for radial taping are multilayer capacitors (caps) and SIBATIT 50000 capacitors;
the latter preferably with crimped leads and in a 5 mm lead spacing.

Taping of ceramic capacitors B b - ,..Ap___
with lead spacing 2,5 mm. il

Dimensions and tolerances

et
T

U UL

i — f_\(
P PO

=

IS

- —’ﬂT‘Po"\*(F-‘- Tape run

__‘ 0o —_——— 5

Dimensions inmm
Designation Symbol | Value Tolerance | Notes
Head width B 11 max.
Head thickness s 3,5 max.
Lead diameter d 0,5/0,6 +0,05
Hole spacing Po 12,7 +0,2 + 1 mm/10 hole spacing’
Spacing: hole center to .
lead center P1 5,1 +0,7
Lead spacing F 2,5 +0,6/-0,1
Slope of capacitor Ah 0 *2,0 measured at upper head edge
Slope of capacitor Ap 0 +1,3
Base width w 18 +0,5
Adhesive width Wo 55 min. removalforce =5N
Spacing: hole to upper
tape edge Wi 9 *0,5
Position of adhesive tape W2 3 -2,5
Spacing: hole center to
lower component edge H 18 +2,0
Spacing: hole center to kink Ho 16 +0,5
Spacing: hole center to upper
component edge H1 32,2 max.
Hole diameter Do 4 +0,2
Tape thickness t 0,7 +0,2
Projecting length of lead / 2 +0,5
Length of cutlead L 11 max.
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Packaging Ceramic Capacitors B 37071
on Continuous Tapes

Types of packaging

Cassette packing

$8h22

Reel packing

360

Innenmafle

50
§ % 1

\.@355max
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Packaging Ceramic Capacitors B 37071
on Continuous Tapes
Taping of chip capacitors with rated voltage 50V— .
Tin plated terminations in accordance to IEC 40 (secretariat) 458 (draft).
Dimensions and tolerances
Size B1xA1xs BixA1xs
/T 0805 2,0x1,25x0,5 | 2,0x1,25x1,0
s 1206 3,2x1,60x0,5 | 3,2x1,60x1,0
1
L / Dimensions/Tolerances:
s A1 £ 0,15mm
! J B1+0,2 mm
! s +0,1 mm
Profile Component A Plastic tape
—— A1 fet— /i AO — I
= i
Q g | T ‘L 4+ T
= L L s
| OO0t
¢ I
— K f-— — [y f=— -|<_A_ ‘—j E—}‘ ’
R
Tape run
-
Dimensions
Code Symbol Value Tolerance
Nest width Size 0805 | Ao 1,6
1206 1,9
Nestlength . 0805 | Bo 2,4
Size —
1206 3,5
Nestdepth ) 0805 | K 0,8;1,3
Size ——
1206 0,8;1,3
Hole diameter Do 1,5 +0,1
-0
Hole spacing Po 4,0 +0,1
Spacing: hole center to nest center P2 2,0 +0,05
Tape width w 8,0 +0,3
Spacing: hole center to tape edge E 1,75 +0,1
Spacing: hole center to nest center F 3,5 +0,05
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Packaging Ceramic Capacitors B 37071
on Continuous Tapes
Ceramic material COG (NPO)
Rated EIA standard 0805 EIA standard 1206
capacity Chlpsti\bcﬁness Ordering code Chnpstlr:g};ness Ordering code
1,0 B37940-K5010-+61 B37871-K5010-+61
1,2 B37940-K5010-+261 B37871-K5010-+261
1.5 B37940-K5010-+561 B37871-K5010-+561
1.8 B37940-K5010-+861 B37871-K5010--861
2,2 B37940-K5020-+261 B37871-K5020-+261
2,7 B37940-K5020-+761 B37871-K5020-+761
3.3 B37940-K5030-+361 B37871-K5030-+361
3,9 B37940-K5030-+961 B37871-K5030-+961
4,7 B37940-K5040-+761 B37871-K5040-+761
5,6 B37940-K5050-+661 B37871-K5050-+661
6,8 B37940-K5060-+861 B37871-K5060-+861
8,2 B37940-K5080-+261 B37871-K5080-+261
0,5 mm 0,5 mm
10 B37940-K5100-+61 B37871-K5100--61
12 B37940-K5120-+61 B37871-K5120-+61
15 B37940-K5150-+61 B37871-K5150-+61
18 B37940-K5180-+61 B37871-K5180-+61
22 B37940-K5220-+61 B37871-K5220-+61
27 B37940-K5270-+61 B37871-K5270-+61
33 B37940-K5330-+61 B37871-K5330-+61
39 . B37940-K5390-+61 B37871-K5390-+61
47 B37940-K5470-+61 B37871-K5470-+61
56 B37940-K5560-+61 B37871-K5560-+61
68 B37940-K5680-+61 B37871-K5680-+61
82 B37940-K5820-+61 B37871-K5820-+61
100 B37940-K5101-+61 B37871-K5101-+61
120 B37940-K5121-+61 B37871-K5121-+61
150 B37940-K5151-+61 B37871-K5151-+61
180 B37940-K5181-+61 B37871-K5181-+61
220 B37940-K5221-+61 B37871-K5221-+61
270 1,0 mm B37940-K5271-+61 B37871-K5271-+61
330 B37940-K5331-+61 B37871-K5331-+61
390 B37940-K5391-+61 B37871-K5391-+61
470 B37871-K5471-+61
560 B37871-K5561-+61
680 1.0 mm B37871-K5681-+61
820 ! B37871-K5821-+61
1000 B37871-K5102-+61

*Insert letter for capacitance tolerance.
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COG (NPO) Caps LS:2.5mm
Body Size 5.5 x 5.0 x 2.5 mm

Rated capacitance Cg 4.7 pF to 560 pF

Rated voltage Vg 50V dc; 100 V dc;

DIN climatic category (DIN 40040) . FKF (-55°C to +125°C, humidity category F)

IEC climatic category (IEC 68, part 1) 55/125/56

Dielectric class 1

Temperature range & -55°C to +125°C

Capacitance change AC + 30 x 10-6/K

Voltage test Vigg 2.5 x Vg

Dissipation factor tan § < 1.5x103

Insulation resistance Rjq > 105 MQ at 25°C

Time constant t > 1000 sec at 25°C

Capacitance values available E 12 series (preferred series)

Capacitance tolerance and code letters Cp < 10pF + T pF 2 F, + 0.5pF 2 D
' CRzZ 10pF £ 20% 2 M; + 10% 2 K; £ 5% = J

Rated voltage Vg =50 V dc

Cg (pF)| Ordering code

100 B37979-N5101—x
120 B37979-N5121—x
150 B37979-N51561—x
180 B37979-N5181—x
220 B37979-N5221—x
270 B37979-N5271—x
330 B37979-N5331—x
390 B37979-N5391—x
470 B37979-N5471—x
560 B37979-N5561—x

Rated voltage Vz =100 V dc

Cg (oF)| Ordering code Cg (pF)| Ordering code Cg (pF)| Ordering code
4,7 | B37979-N1040—x7 10 B37979-N1100—x 100 B37979-N1101—x
5,6 | B37979-N1050—x6 12 | B37979-N1120—x 120 B37979-N1121—x
6,8 | B37979-N1060—x8 15 B37979-N1150—x 150 B37979-N1151—x
8,2 | B37979-N1080—x2 18 B37979-N1180—x 180 B37979-N1181—x

22 | B37979-N1220—x
27 | B37979-N1270—x
33 | B37979-N1330—x
39 | B37979-N1390—x
47 B37979-N1470—x
56 B37979-N1560—x
68 B37979-N1680—x
82 B37979-N1820—x

Note: x =Insert appropriate letter for capacitance tolerance.
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COG (NPO) Caps

B 37986 —
LS: 2.5 mm

~ Rated capacitance C
Rated voltage V
DIN climatic category (DIN 40040)
IEC climatic category (IEC 68, part 1)

Dielectric

Temperature range &

Capacitance change AC

Voltage test Vigq;

Dissipation factor tan §

Insulatioh resistance R;g

Time constant t

Capacitance values available
Capacitance tolerance and code letters

Body Size 6.5 x 5.0 x 3.2 mm

220 pF to 4700 pF

" 50V dc; 100 V dc;

FKF (-55°C to +125°C, humidity category F)
55/125/56

class 1

-55°C to +125°C

+ 30 x 10-8/K

25x Vg

< 1.5x103

> 105 MQ at 25°C

> 1000 sec at 25°C

E 12 series (preferred series)

+20% 2 M; +10% 2 K; £ 5% 2 J

Rated voltage V=50V dc

Cg (pF)| Ordering code Cg (pF)| Ordering code
680 | B37986-N5681—x 1000 | B37986—-N5102—-x
820 | B37986-N5821—x 1200 | B37986-N5122-x

1500 | B37986-N5152-x
1800 | B37986—-N5182—x
2200 | B37986-N5222—x
2700 | B37986-N5272—x
3300 | B37986-N5332—x
3900 | B37986—-N5392—x
4700 | B37986-N5472—x

Rated voltage V3 =100 V dc

Cg (pF)| Ordering code Cr (pF)| Ordering code
220 | B37986-N1221—x 1000 | B37986—-N1102—x
270 | B37986-N1271—x 1200 | B37986-N1122—x
330 | B37986-N1331—x 1500 | B37986-N1152—x

390 | B37986-N1391—x
470 | B37986-N1471—x
560 | B37986-N1561—x
680 | B37986-N1681—x
820 | B37986-N1821—x

Note: x =Insert appropriate letter for capacitance tolerance.
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COG (NPO) Caps LS:5.0 mm
Body Size 5.5 x 5.0 x 2.5 mm

Rated capacitance Cy 4.7 pF to 560 pF

Rated voltage Vy 50V dc; 100 V dc;

DIN climatic category (DIN 40040) FKF (-55°C to +125°C, humidity category F)

IEC climatic category (IEC 68, part 1) 55/125/56

Dielectric class 1

Temperature range & -55°C to +125°C

Capacitance change AC + 30 x 10-6/K

Voltage test Vigq 25 x Vg

Dissipation factor tan & < 15x103

Insulation resistance R;g > 105MQ at 25°C

Time constant t > 1000 sec at 25°C

Capacitance values available E 12 series (preferred series)

Capacitance tolerance and code letters Cp < 10pF + 1 pF 2 F; £ 0.56pF 2 D
Cr> 10pF £ 20% 2 M; + 10% 2 K; £ 5% 2 J

Rated voltage V=50 V dc

Cg (pF)|Ordering code

100 B37979-G5101—x
120 B37979-G5121—x
150 B37979-G5151—x
180 B37979-G5181—x
220 B37979-G5221—x
270 B37979-G5271—x
330 B37979-G5331—x
390 B37979-G5391—x
470 B37979-G5471—x
560 B37979-G5561—x

Rated voltage Vg =100 V dc

Cp (pF)|Ordering code Cr (pF)| Ordering code Cg (pF)| Ordering code
4,7 |B37979-G1040—x7 10 B37979-G1470—x 100 B37979-G1101—x
5,6 |B37979-G1050—x6 12 B37979-G1560—x 120 B37979-G1121—x
6,8 | B37979-G1060—x8 15 B37979-G1680—x 150 B37979-G1151—x
8,2 [B37979-G1080—x2 18 B37979-G1820—x 180 B37979-G1181—x

22 B37979-G1100—x
27 B37979-G1120—x
33 B37979-G1150—x
39 B37979-G1180—x
47 B37979-G1220—x
56 B37979-G1270—x
68 B37979-G1330—x
82 B37979-G1390—x

Note: x = Insert appropriate letter for capacitance tolerance.
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COG (NPO) Caps

B 37986 —
LS: 5.0 mm

Rated capacitance Cy

Rated voltage Vg

DIN climatic category (DIN 40040)

IEC climatic category (IEC 68, part 1)

Dielectric

Temperature range &
Capacitance change AC
Voltage test Vi
Dissipation factor tan §
Insulation resistance R;q
Time constant t

Capacitance values available
Capacitance tolerance and code letters

Rated voltage Vg =50 V dc

Body Size 6.5 x 5.0 x3.2mm

220 pF to 4700 pF
50V dc; 100 V dc;
FKF (-55°C to +125°C, humidity category F)

55/125/56

class 1

-55°C to +125°C

+ 30 x 10-6/K

2.5x VR

< 15x10-3

> 105 MQ at 25°C

> 1000 sec at 25°C

E 12 series (preferred series)

+20% 2M; £ 10% 2 K; + 5% 2 J

Cg (pF)| Ordering code Cg (pF)| Ordering code
680 |B37986-G5681—x 1000 | B37986—G5102—x
820 | B37986-G5821—x 1200 | B37986—-G5122—x

1500 | B37986—-G5152—x
1800 | B37986—-G5182—x
2200 | B37986-G5222—x
2700 | B37986—-G5272—x
3300 | B37986—G5332—x
3900 | B37986—-G5392—x
4700 | B37986—G5472—x
Rated voltage V3 =100 V dc
Cr (pF)| Ordering code Cg (pF)| Ordering code
220 B37986-G1221—x 1000 | B37986—G1102—x
270 | B37986-G1271—x 1200 | B37986-G1122—x
330 |B37986-G1331—x 1500 | B37986—G1152—x
390 |B37986-G1391—x
470 |B37986-G1471—x
560 |B37986-G1561—x
680 | B37986-G1681—x
820 |B37986-G1821—x

Note: x = Insert appropriate letter for capacitance tolerance.
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COG (NPO) Caps LS:5.0mm
Body Size 9.0 x 7.5 x 3.8 mm

Rated capacitance Cr 1800 pF to 27000 pF

Rated voltage V 50 V dc; 100 V dc;

DIN climatic category (DIN 40040) FKF (-55°C to +125°C, humidity category F)

IEC climatic category (IEC 68, part 1) 55/125/56

Dielectric class 1

Temperature range § -55°C to +125°C

Capacitance change AC + 30 x 10-6/K

Voltage test Vg 25 x Vg

Dissipation factor tan § < 15x103

Insulation resistance R;g > 105MQ at 25°C

Time constant t > 1000 sec at 25°C

Capacitance values available E 12 series (preferred series)

Capacitance tolerance and code letters +20% 2 M; £ 10% 2K; +5% 2 J

Rated voltage Vg =50 V dc

Crg (pF)| Ordering code Cr (pF)| Ordering code

5600 | B37983-N5562—-x 18000 | B37983-N5183—x
6800 | B37983-N5682—x 22000 | B37983—-N5223-x
8200 | B37983—-N5822-x 27000 |B37983-N5273—x

10000 | B37983-N5103—x
12000 | B37983-N5123—x
15000 | B37983-N5153—x

Rated voltage Vg =100 V dc

Cr (pF)| Ordering code Cr (pF) | Ordering code

1800 |B37983-N1182—x 10000 | B37983—-N1103—x
2200 |B37983-N1222-x
2700 |B37983-N1272—x
3300 |B37983-N1332—x
3900 |B37983-N1392—x
4700 |B37983-N1472—x
5600 |B37983-N1562—x
6800 |B37983-N1682—x
8200 |B37983-N1822—x

Note: x =Insert appropriate letter for capacitance tolerance.
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COG (NPO) Caps

B 37900 —
LS:5.0 mm

Rated capacitance Cy

Rated voltage Vi

DIN climatic category (DIN 40040)
IEC climatic category (IEC 68, part 1)

Dielectric

Temperature range &

Capacitance change AC

Voltage test Vi,

Dissipation factor tan &

Insulation resistance R;g

Time constant ©

Capacitance values available
Capacitance tolerance and code letters

Rated voltage Vg =50 V dc

Cr (pF)| Ordering code

33000 | B37900-N5333—x
39000 | B37900-N5393—x
47000 | B37900-N5473—x

Rated voltage V; =100 V dc

Crg (pF)| Ordering code

12000 | B37900-N1123—x
15000 | B37900—-N1153—x
18000 | B37900-N1183—x
22000 | B37900-N1223—x
27000 | B37900-N1273—x

Body Size 11.5x 10.0 x 5.0 mm

1200 pF to 47000 pF

50V dc; 100 V dc;

FKF (-55°C to +125°C, humidity category F)
55/125/56

class 1

-55°C to +125°C

+ 30 x 10-8/K

25x Vg

<15x103

> 105 MQ at 25°C

> 1000 sec at 25°C

E 12 series (preferred series)

+20% 2 M; +10% 2 K; + 5% = J

Note: x = Insert appropriate letter for capacitance tolerance.
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Multilayer Capacitors

X7R Caps

B 37981 —
LS: 2.5 mm

Rated capaciiance Cr

Rated voltage Vy

DIN climatic category (DIN 40040)

IEC climatic category (IEC 68, part 1)

Dielectric

Temperature range &
Capacitance change AC
Voltage test Vi
Dissipation factor tan §
Insulation resistance Rjg
Time constant t

Capacitance values available
Capacitance tolerance and code letters

Rated voltage Vg =50 V dc

Body Size 5.5 x 5.0 x 2.5 mm

220 pF to 22000 pF
50 V dc; 100 V dc;
FKF (-55°C to +125°C, humidity category F)

55/125/56

class 2

-55°C to +125°C
+ 15%

2.5 x Vg

< 25x 103

> 105 MQ at 25°C

> 1000 sec at 25°C
E 12 series (preferred series)
+20% 2 M; + 10% 2 K

Cr (pPF)

Ordering code

Cr (pF)

Ordering code

3300
3900
4700
5600
6800
8200

B37981-M5332—x
B37981-M5392—x
B37981-M5472—x
B37981-M5562—x
B37981-M5682—x
B37981-M5822—x

10000
12000
15000
18000
22000

B37981-M5103—x
B37981-M5123—x
B37981-M5153-x
B37981-M5183—x
B37981-M5223—x

Note: x = Insert appropriate letter for capacitance tolerance.
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Multilayer Capacitors B 37987 —

X7R Caps LS: 2.5 mm
Body Size 6.5 x 5.0 x 3.2 mm

Rated capacitance Cy 5600 pF to 150000 pF

Rated voltage V 25V dc; 50 V dc; 100 V dc;

DIN climatic category (DIN 40040) FKF (-55°C to +125°C, humidity category F)

IEC climatic category (IEC 68, part 1) 55/125/56

Dielectric class 2

Temperature range & -55°C to +125°C

Capacitance change AC + 15%

Voltage test Vi 25 x Vg

Dissipation factor tan § < 25x10-3

Insulation resistance R,g > 105 MQ at 25°C

Time constant © > 1000 sec at 25°C

Capacitance values available E 12 series (preferred series)

Capacitance tolerance and code letters +20% &2 M; + 10% 2 K

Rated voltage Vg =50V dc

Cg (pF)| Ordering code Cg (pF) | Ordering code

27000 | B37987-M5273—x 100000 | B37987-M5104—x
33000 | B37987-M5333—x 120000 | B37987-M5124—x
39000 | B37987-M5393—x 150000 | B37987-M5154—x
47000 | B37987-M5473—x
56000 | B37987-M5563—x
68000 | B37987-M5683—x
82000 | B37987-M5823—x

Note: x =Insert appropriate letter for capacitance tolerance.
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Multilayer Capacitors B 37981 —

X7R Caps LS: 5.0 mm
Body Size 5.5 x 5.0 x 2.5 mm

Rated capacitance Cy 220 pF to 22000 pF

Rated voltage V 25V dc; 50 V dc; 100 V dc;

DIN climatic category (DIN 40040) FKF (-55°C to +125°C, humidity category F)

IEC climatic category (IEC 68, part 1) 55/125/56

Dielectric class 2

Temperature range § -55°C to +125°C

Capacitance change AC + 15%

Voltage test Vi, 25 x Vg

Dissipation factor tan § < 25x10-3

Insulation resistance R;g > 105 MQ at 25°C

Time constant © > 1000 sec at 25°C

Capacitance values available E 12 series (preferred series)

Capacitance tolerance and code letters + 20% 2 M; + 10% 2 K

Rated voltage V=50V dc

Cr (pF)| Ordering code Cr (pF)| Ordering code

3300 | B37981-F5332-x 10000 | B37981-F5103—x
3900 | B37981-F5392—x 12000 | B37981-F5123—x
4700 | B37981-F5472—x 15000 | B37981-F5153—x
5600 | B37981-F5562-x 18000 | B37981-F5183—x
6800 | B37981-F5682—x 22000 | B37981-F5223—x
8200 | B37981-F5822—x

Note: x =Insert appropriate letter for capacitance tolerance.
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Multilayer Capacitors
X7R Caps

B 37987 -
LS: 5.0 mm

Rated capacitance Cy
Rated voltage Vg

DIN climatic category (DIN 40040)
IEC climatic category (IEC 68, part 1)

Dielectric

Temperature range §
Capacitance change AC
Voltage test Vi

Dissipation factor tan §
Insulation resistance R;g
Time constant t

Capacitance values available

Capacitance tolerance and code letters

Rated voltage V3 =50 V dc

Body Size 6.5 x 5.0 x 3.2 mm

5600 pF to 150000 pF

50V dc; 100 V dc;

FKF (-55°C to +125°C, humidity category F)
55/125/56

class 2

-55°C to +125°C

+ 15%

25 x Vg

< 25x 103

> 105 MQ at 25°C

> 1000 sec at 25°C

E 12 series (preferred series)
+20% &2 M; + 10% 2 K

Cg (pF)| Ordering code Cg (pF) |Ordering code

27000 | B37987-F5273—x 100000 | B37987-F5104—x
33000 | B37987-F5333—x 120000 | B37987-F5124—x
39000 | B37987-F5393—x 150000 | B37987-F5154—x

47000 | B37987-F5473—x
56000 | B37987-F5563—x
68000 | B37987—F5683—x
82000 | B37987-F5823—x

Note: x = Insert appropriate letter for capacitance tolerance.
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Multilayer Capacitors
X7R Caps

B 37984 —
LS: 5.0 mm

Rated capacitance Cy

Rated voltage Vg

DIN climatic category (DIN 40040)
IEC climatic category (IEC 68, part 1)

Dielectric

Temperature range &

Capacitance change AC

Voltage test Vi q;

Dissipation factor tan §

Insulation resistance Rg

Time constant ¢

Capacitance values available
Capacitance tolerance and code letters

Rated voltage Vg =50 V dc

Cg (pF) | Ordering code

180000 | B37984-M5184—x
220000 | B37984-M5224—x
270000 | B37984-M5274—x
330000 | B37984-M5334—x
390000 | B37984-M5394—x
470000 | B37984-M5474—x
560000 | B37984-M5564—x
680000 | B37984-M5684—x

Body Size 9.0 x 7.5 x 3.8 mm

47000 pF to 680000 pF

50V dc; 100 V dc;

FKF (-55°C to +125°C, humidity category F)
55/125/56

class 2

-55°C to +125°C

+ 15%

25x Vg

< 25x103

> 105 MQ at 25°C

> 1000 sec at 25°C

E 12 series (preferred series)
+20% 2 M; £ 10% 2 K

Note: x = Insert appropriate letter for capacitance tolerance.
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Multilayer Capacitors
X7R Caps

B 37901 —
LS: 5.0 mm

Rated capacitance Cy

Rated voltage Vg

DIN climatic category (DIN 40040)
IEC climatic category (IEC 68, part 1)

Dielectric

Temperature range &

Capacitance change AC

Voltage test Viqq,

Dissipation factor tan §

Insulation resistance R;g

Time constant t

Capacitance values available
Capacitance tolerance and code letters

Rated voltage V3 =50 V dc

Body Size 11.5 x 10.0 x 5.0 mm

220 pF to 1.0 pF

50 V dc; 100 V dc;

FKF (-55°C to +125°C, humidity category F)
55/125/56

class 2

-55°C to +125°C

+ 15%

25x Vg

< 25x10-3

> 105 MQ at 25°C

> 1000 sec at 25°C

E 12 series (preferred series)
+20% 2 M; + 10% 2 K

Cr (pF) | Ordering code Cr (oF)

Ordering code

820000 | B37901-M5824—x 1000000

B37901-M5105—x

Note: x = Insert appropriate letter for capacitance tolerance.

316



Multilayer Capacitors
Z5U Caps

B 37982 -
LS: 2.5 mm

Rated capacitance Cy

Rated voltage Vg

DIN climatic category (DIN 40040)
IEC climatic category (IEC 68, part 1)

Dielectric

Temperature range &

Capacitance change AC

Voltage test Vi

Dissipation factor tan 6

Insulation resistance R;g

Time constant t

Capacitance values available
Capacitance tolerance and code letters

Rated voltage Vg =50 V dc

Crg (pF) | Ordering code

10000 | B37982-N5103—x
15000 | B37982-N5153—x
22000 | B37982-N5223—x
33000 | B37982-N5333—x
47000 | B37982-N5473-x

Body Size 5.5 x 5.0 x 2.2 mm

10000 pF to 330000 pF

25V dc; 50 V dc

LPF (+10°C to + 85°C, humidity category F)
5/085/56

class 2

+10°C to +85°C

+22/-56%

25x Vg

< 30x10-3

> 104 MQ at 25°C

> 500 sec at 25°C

E 6 series (preferred series)
+80% t0-20% 2 Z; + 20% 2 M

Note: x = Insert appropriate letter for capacitance tolerance.
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Multilayer Capacitors
Z5U Caps

B 37982 -
LS:5.0 mm

Rated capacitance Cg

Rated voltage Vg

DIN climatic category (DIN 40040)
IEC climatic category (IEC 68, part 1)

Dielectric

Temperature range 8

Capacitance change AC

Voltage test Vi g

Dissipation factor tan §

Insulation resistance R;g

Time constant ©

Capacitance values available
Capacitance tolerance and code letters

Rated voltage Vg =50 V dc

Cg (pF) | Ordering code

10000 | B37982-G5103—x
15000 | B37982-G5153—x
22000 | B37982-G5223—x
33000 | B37982-G5333—x
47000 | B37982-G5473—x

Body Size 5.5 x 5.0 x 2.5 mm

10000 pF to 330000 pF

25V dc; 50V dc

LPF (+10°C to + 85°C, humidity category F)
5/085/56

class 2

+10°C to +85°C

+22/-56%

2.5x Vg

< 30x10-3

> 104 MQ at 25°C

> 500 sec at 25°C

E 6 series (preferred series)
+80% t0-20% & Z; + 20% & M

Note: x = Insert appropriate letter for capacitance tolerance.
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Multilayer Capacitors
Z5U Caps

B 37985 —
LS:5.0 mm

Rated capacitance Cy
Rated voltage V

DIN climatic category (DIN 40040)
IEC climatic category (IEC 68, part 1)

Dielectric

Temperature range &
Capacitance change AC
Voltage test Vi

Dissipation factor tan §
Insulation resistance R;g
Time constant ©

Capacitance values available

Capacitance tolerance and code letters

Rated voltage Vg =50 V dc

Body Size 9.0 x 7.5 x 3.8 mm

470000 pF to 2.2 uF

50 Vdc

LPF (+10°C to + 85°C, humidity category F)
5/085/56

class 2

+10°C to +85°C

+22/-56%

25x Vg

< 30x10-3

> 104 MQ at 25°C

> 500 sec at 25°C

E 6 series (preferred series)
+80% to-20% 2 Z; + 20% =2 M

Cg (pF) | Ordering code Cg (uF) Ordering code
470000 | B37985-N5474—x 1000000 | B37985-N5105—x
680000 | B37985-N5684—x 1500000 | B37985-N5155—x

Note: x = Insert appropriate letter for capacitance tolerance.
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Multilayer Capacitors B 37940

COG (NPO) Chips EIA Std. 0805
Rated capacitance Cg 1.0 pF to 560 pF

Rated voltage V5 50V dc; 100V dc

DIN climatic category (DIN 40040) FKF (-55°C to +125°C, humidity category F)
IEC climatic category (IEC 68, part 1) 55/125/56

Dielectric class 1

Temperature range § -55°C to +125°C

Capacitance change AC + 30 x 10-6/K

Voltage test Vi 25 x Vg

Dissipation factor tan § <15x103

Insulation resistance Rjg > 105MQ at 25°C

Time constant t > 1000 sec at 25°C

Capacitance values available E 12 series (preferred series)

Capacitance tolerance and code letters Cgp < 10pF = 1 pF 2 F; £+ 0.5pF 2 D
Cr> 10pF + 20% 2 M; + 10% 2 K; £ 5% 2 J

Rated voltage V3 =50 V dc

Cg (pF)| Ordering code Cg (pF)| Ordering code Cg (pF)| Ordering code

1 B37940-K5010-+1 | 10 B37940-K5100-+1 [100 B37940-K5101—+1
1.2 B37940-K5010-+201 | 12 B37940-K5120-+1 [120 B37940-K5121—+1
1.5 B37940-K5010-+501 | 15 B37940-K5150-+1 [150 B37940-K5151—+1
1.8 B37940-K5010—+801 | 18 B37940-K5180—-+1 |[180 B37940-K5181—+1
2.2 B37940-K5020—-+201 | 22 B37940-K5220-+1 |220 B37940-K5220—-+1
27 B37940-K5020—-+701 | .27 B37940-K5270-+1 |270 B37940-K5271—+ 1
3.3 B37940-K5030—-+301 | 33 B37940-K5330-+1 |330 B37940-K5331—+1
3.9 B37940-K5030—-+901 | 39 B37940-K5390-+1 |390 B37940-K5391—+1
4.7 B37940-K5040-+701 | 47 B37940-K5470-+1 | 470 B37940-K5471—+1
5.6 B37940-K5050-+601 | 56 B37940-K5560—+1 | 560 B37940-K5561—+1
6.8 B37940-K5060—+801 | 68 B37940-K5680—-+ 1
8.2 B37940-K5080—-+201 | 82 B37940-K5820—-+ 1

Rated voltage Vg =100 V dc

Cg (pF)| Ordering code Cg (pF)| Ordering code EIA standard 0805
10 | B37940-K1100-+1 [100 | B37940-K1101—+1 B 37940
12 B37940-K1120-+1 | 120 B37940-K1121—+1 127019 1.3 max
15 B37940-K1150—-+1 | 150 B37940-K1151—+1
18 B37940-K1180-+1 | 180 B37940-K1181—+1 9 Jj V -I I__
22 B37940-K1220—-+1 | 220 B37940-K1221—+1 S o
27 B37940-K1270—+1 |270 | B37940-K1271—+1 8 @ | %
39 B37940-K1390—+ 1 o e 0
47 B37940-K1470—+ 1 —f_ °

56 B37940-K1560—+ 1
68 B37940-K1680—+1
82 B37940-K1820—-+ 1

Note: + =Insert appropriate letter for capacitance tolerance.
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Multilayer Capacitors
COG (NPO) Chips

B 37949
EIA Std. 1210

Rated capacitance Cy

Rated voltage V

DIN climatic category (DIN 40040)
IEC climatic category (IEC 68, part 1)

Dielectric

Temperature range §
Capacitance change AC
Voltage test Vi

Dissipation factor tan §
Insulation resistance Rjg
Time constant t

Capacitance values available

330 pF to 3300 pF
50V dc; 100V dc

FKF (-55°C to +125°C, humidity category F)

55/125/56

class 1

-55°C to +125°C

+ 30 x 10-6/K
25x Vg

< 15x103

> 105 MQ at 25°C
> 1000 sec at 25°C

E'12 series (preferred series)

Capacitance tolerance and code letters

Rated voltage Vz =50V dc

+20% 2 M; £ 10% 2 K; £ 5% 2 J

Cg (pF)| Ordering code Cg (pF)| Ordering code
820 | B37949-K5821—+1 1000 | B37949-K5102—+1
1200 | B37949-K5122—+1
1500 | B37949-K5152—+ 1
1800 | B37949-K5182—+1
2200 | B37949-K5222—-+1
2700 | B37949-K5272—+1
3300 | B37949-K5332-+1
Rated voltage V=100 V dc
Cg (pF)| Ordering code Cr (pF)| Ordering code
330 |B37949-K1331-+1 1000 | B37949-K1102—+1
390 |B37949-K1391-+1 1200 | B37949-K1122—+1
470 | B37949-K1471-+1 1500 | B37949-K1152—+1
560 |B37949-K1561—+1 1800 ( B37949-K1182—+1
680 |B37949-K1681—+1
820 |B37949-K1821-+1

Note: + = Insert appropriate letter for capacitance tolerance.

326



Multilayer Capacitors
COG (NPO) Chips

B 37955
EIA Std. 2220

Rated capacitance C

Rated voltage V

DIN climatic category (DIN 40040)
IEC climatic category (IEC 68, part 1)

Dielectric

Temperature range §

Capacitance change AC

Voltage test Vi g

Dissipation factor tan &

Insulation resistance R;g

Time constant t

Capacitance values available
Capacitance tolerance and code letters

Rated voltage V=50 V dc

1500 pF to 10000 pF
50V dc; 100 V dc

FKF (-55°C to +125°C, humidity category F)

55/125/56

class 1

-55°C to +125°C

+ 30 x 10-6/K

2.6 x Vg

<15x103

> 105 MQ at 25°C

> 1000 sec at 25°C

E 12 series (preferred series)

+20% &2 M; £+ 10% 2 K; + 5% =2 J

Cr (pF)

Ordering code

Cr (pF)

Ordering code

3300
3900
4700
5600
6800
8200

B37955-K5332—+ 1
B37955-K5392—-+ 1
B37955-K5472—+ 1
B37955-K5562—+ 1
B37955-K5682—+ 1
B37955-K5822—+ 1

10000
12000
15000

B37955-K5103—+1
B37955-K5123—+1
B37955-K5153—+1

Rated voltage Vg =100V dc

Cr (pF)

Ordering code

Cr (pF)

Ordering code

1500
1800
2200
2700
3300
3900
4700
5600
6800
8200

B37955-K1152—+ 1
B37955-K1182—+ 1
B37955-K1222—+ 1
B37955-K1272—+ 1
B37955-K1332—+ 1
B37955-K1392—+ 1
B37955-K1472—+ 1
B37955-K1562—+ 1
B37955-K1682—+ 1
B37955-K1822—+ 1

10000

Note: + =Insert appropriate letter for
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capacitance tolerance.

B37955-K1103—+1

EIA standard 2220
B 37955

5.08+0.38 —-—‘ ——’2.0maxr—

|-—— 5.72+0.41—=]
L

0.5+0.25



Multilayer Capacitors B 37872

X7R Chips EIA Std. 1206
Rated capacitance Cp 1000 pF to 33000 pF

Rated voltage V5 50V dc; 100V dc

DIN climatic category (DIN 40040) FKF (-55°C to +125°C, humidity category F)
IEC climatic category (IEC 68, part 1) 55/125/56

Dielectric class 2

Temperature range & -55°C to +125°C

Capacitance change AC + 15%

Voltage test Vg 25 x Vg

Dissipation factor tan § < 25x10-8

Insulation resistance Rig > 105MQ at 25°C

Time constant t. > 1000 sec at 25°C

Capacitance values available E 12 series (preferred series)

Capacitance tolerance and code letters + 20% & M; + 10% =& K

Rated voltage Vg =50 V dc

Cg (pF)| Ordering code Cg (pF)| Ordering code

-1000 | B37872-K5102—+1 | 10000 | B37872-K5103—+ 1
1200 | B37872-K5122—+1 | 12000 | B37872-K5123—+1
1500 | B37872-K5152—-+1 | 15000 | B37872-K5153—+ 1
1800 | B37872-K5182—-+1 | 18000 | B37872-K5183—+ 1
2200 | B37872-K5222—-+1 | 22000 | B37872-K5223—+1
2700 | B37872-K5272—-+1 | 27000 | B37872-K5273—+ 1
3300 | B37872-K5332-+1 | 33000 | B37872-K5333—+1
3900 | B37872-K5392—+ 1
4700 | B37872-K5472—+1
5600 | B37872-K5562—+ 1
6800 | B37872-K5682—+ 1
8200 | B37872-K5822—+1

Rated voltage V=100 V dc

EIA standard 1206
Cr (PF)| Ordering code Cg (pF)| Ordering code B 37872
3300 | B37872-K1332—+ 1 10000 | B37872—-K1103—+1 1.60+020 1.3 max

3900 | B37872-K1392—+ 1
4700 | B37872-K1472—+1
5600 | B37872-K1562—+ 1
6800 | B37872-K1682—+1
8200 | B37872-K1822—+ 1

.

Y

25

3.18+0.28 D

+0

{8

T T8

Note: + =Insert appropriate letter
for capacitance
tolerance.
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B 37953
EIA Std. 1812

Version

Chips without leads with silver-palladium terminations

EIA standard 1210
B 37950

254025

- 20max

=-3,1810.28 —

Rated voltage V3 =50 V dc

0,5%025

EIA standard 1812
B 37953

- 318%028

—={20 max

—

|e—4,52%036 —=

Cr (pF)

Ordering code

Cg (pF)

Ordering code

47000
56000
68000
82000

B37953-K5473—+1
B37953-K5563—+1
B37953-K5683—+ 1
B37953-K5823—+1

0.10 uF
0.12uF
0.15pF
0.18 uF
0.22uF
0.27 pF

B37953-K5104—+1
B37953-K5124—+1
B37953-K5154—+1
B37953-K5184—+1
B37953-K5224—+1
B37953-K5274—+1

Rated voltage V3 =100 V dc

Cr (pF)

Ordering code

33000
39000
47000
56000
68000
82000

B37953-K1333—+ 1
B37953-K1393—+ 1
B37953-K1473— 41
B37953-K1563—+ 1
B37953-K1683—+ 1
B37953-K1823—+ 1

Note: + =Insert appropriate letter for capacitance tolerance.
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Multilayer Capacitors
Z5U Chips

B 37942
EIA Std. 0805

Rated capacitance Cy

Rated voltage Vg

DIN climatic category (DIN 40040)
IEC climatic category (IEC 68, part 1)

Dielectric

Temperature range &

Capacitance change AC

Voltage test Vi,

Dissipation factor tan §

Insulation resistance R;g

Time constant ©

Capacitance values available
Capacitance tolerance and code letters

Rated voltage Vg =50 V dc

Cg (pF) | Ordering code

10000 | B37942-K6103—+1
15000 | B37942-K6153—+1
22000 | B37942-K6223—+1
33000 | B37942-K6333—+ 1
47000 | B37942-K6473—+1

Note: + =Insert appropriate letter for
capacitance tolerance.
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10000 pF to 47000 pF

25V dc; 50V dc

LPF (+10°C to +85°C, humidity category F)
05/085/56

class 2

+10°C to +85°C

+22/-56%

2.5x VR

< 30x10-38

> 104 MQ at 25°C

> 500 sec at 25°C

E 6 series (preferred series)
+80% t0-20% 2 Z; + 20% =2 M

EIA standard 0805
B 37942

1.27+0.19 1.3 max

i L8
TS



Multilayer Capacitors
Z5U Chips

B 37951
EIA Std. 1210

Rated capacitance Cy

Rated voltage Vi

DIN climatic category (DIN 40040)
IEC climatic category (IEC 68, part 1)

Dielectric

Temperature range §

Capacitance change AC

Voltage test Vioq,

Dissipation factor tan §

Insulation resistance R

Time constant t

Capacitance values available
Capacitance tolerance and code letters

Rated voltage V3 =50V dc

-

Cr (pF

0.1 uF | B37951-K6104—+1
0.15uF | B37951-K6154—+1
0.22 uF| B37951-K6224—+ 1

Ordering code

100000 pF to 220000 pF

25V dc; 50 V dc

LPF (+10°C to + 85°C, humidity category F)
05/085/56

class 2

+10°C to +85°C

+22/-56%

25 x Vg

<30x1038

> 104 MQ at 25°C

> 500 sec at 25°C

E 6 series (preferred series)
+80%t0o-20% = Z; + 20% &2 M

Note: + =Insert appropriate letter for capacitance tolerance.
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Multilayer Capacitors B 37957

Z5U Chips EIA Std. 2220
Rated capacitance Cg 470000 pFto 1.5 pF

Rated voltage Vg 25V dc; 50 V dc

DIN climatic category (DIN 40040) LPF (+10°C to + 85°C, humidity category F)
IEC climatic category (IEC 68, part 1) 05/085/56

Dielectric class 2

Temperature range § +10°C to +85°C

Capacitance change AC +22/-56%

Voltage test Vi 25x Vg

Dissipation factor tan § < 30x 103

Insulation resistance Rq > 104 MQ at 25°C

Time constant © > 500 sec at 25°C

Capacitance values available E 6 series (preferred series)

Capacitance tolerance and code letters +80% to-20% = Z; + 20% &2 M

Rated voltage V3 =50V dc

Cg (pF) | Ordering code Cg (uF)| Ordering code

0.47 wF | B37957-K6474—+ 1 1.0pF | B37957-K6105—+1
0.68 uF | B37957-K6684—+ 1 1.5uF | B37957-K6155—+1

Note: + = Insert appropriate letter
for capacitance tolerance. EIA standard 2220
B 37957

le— 5.08+0.38 —-—‘ ~—12.0maxr-—

~

5.72+0.41 ——

0.5+0.25
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SIBATIT® 50000 Capacitors

3. Production and examination plan

3.1. Dielectric

1. Incoming ceramic raw materials
1

2. Incoming examination of the ceramic raw

materials

2 3. Preliminary grinding

4. Transformation (solid state reaction)

5. Subsequent grinding
3 6. Homogenizing

7. Release examination

8. Granulating
4 .

9. Sintering

10. Metallization
5 11. Electrical tests

12. Storage
6
7
8
9
10
1
12
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SIBATIT® 50000 Capacitors

Legend

Oﬁ@

4. Types available (survey)

SIBATIT 50000 capacitors

Production step, process

Examination, decision

Production step with process examination

Start or end of the production process

Rated capacitance Cy |Rated voltage V; [Lead spacing Ordering code Page
22000 pF to 68000 pF 63V dc 2.5 mm B37448-F

22000 pF to 100000 pF 5.0 mm B37449-F

Low-loss capacitors

Rated capacitance C; |Rated voltage Vi |Lead spacing Ordering code Page

10000 pF, 22000 pF
10000 pF, 22000 pF

63V dc

2.5 mm
5.0 mm

B37448-N
B37449-N
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SIBATIT® 50000 Capacitors

6.1. Characteristics

@ High dielectric withstanding voltage
(dielectric strength)

® Low temperature drift

@ Polarity independence

@ High volume capacitance

6.2. Screening effect, coupling capacitance

The outer layer of SIBATIT capacitors screens the inner layer and can be identified by
means of the external leads. When employing these capacitors in filters and filter circuits
the outer layer is recommended, if possible, to be placed where no RF potential exists. This
arrangement is to avoid damaging stray capacitance.

7: Characteristic curves

Capacitance values Capacitance change
versus temperature versus temperature
(typical values) for low-loss capacitors (typical values)
20 ! 20 !
ac ac
f 20 / AN r 20—/ AN
)/ \J \ // *
40 = l\ 40 e \
-60 60—
-80 -80 L [ -
40 20 0 20 40 60 °C 100 40 20 0 20 40 60 °C 100
— 3 —_— 3
Dissipation factor Dissipation factor
versus temperature versus temperature
(typical values) for low-loss capacitors (typical values)
100 2 300 3
x10” 3 /( 10'5 F
80 \ x
tan b \ / tand /
' 60 N P | 200 7
AN > r 1 pd
/
40 ‘
100 /’
20 i L
| 1
0
-40 -20 O 20 40 60 °C 100 -40 -20 0 20 40 60 °C 100
—_—
3
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Characteristic curves (cont'd)

Dissipation factor versus frequency Dissipation factor versus frequency
(typical values) for low-loss capacitors (typical values)
1 10
100 1000
><10-:5 x‘|0-3
tan§ tan 6 //
'~
100 —
N vd
/'
~\\___//
10 10 -
10° 10 kHz 107 10° 10 10? 0wy 0t
Impedance versus frequency Impedance versus frequency
(typical values) for low-loss capacitors (typical values)
10° : 13 10° e 14
Q T N
~ CHEIN N
102 e \‘ 102 \\
1zl N AN vd] AN
~N \\ N0 1HF
1 10" ™S N 1 10" N
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DA Vi ~
p . Wo 0220F _ ~ To22uF
10 [ 107 | ;
4 5 1 2 3 4 1
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f - f
Insulation resistance versus capacitance
(typical values)
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108 ™
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™~
10°
104 5 pF 108
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SIBATIT® 50000 Capacitors

Failure criteria
Aftertreatment storage for 24 hrs at room temperature

Capacitance change > + 20% from initial value
Dissipation factor > 100 x 10-3 (1 kHz)
Time constant < 1.25 sec } SIBATIT 50000
Dissipation factor > 100 x 10-3 (100 kHz)
Insulation resistance < 10 MQ } low loss
8.5. Capacitance
Test temperature: 15t0 33 °C
Relative humidity: 45t0 75%
(drying is possible in accordance with DIN 41046, sheet 2)
Test voltage: £ 200 mV
Test frequency: 1 kHz + 0.2 kHz

8.6. Dissipation factor

The test conditions for the dissipation factor equal those of the capacitance.

8.7. Insulation resistance

Test temperature: (20 + 5) °C
Relative humidity: £ 75%
(drying is possible in accordance with DIN 41046, sheet 2)
Test duration: (60 + 5) sec
Test voltage: (10 £ 1) Vdc

In case of high capacitance values, the time constant of insulation ist indicated as
7 =C X Rjs. Usual units for the time constant: sec, MQuF, or QF

8.8. Dielectric withstanding voltage test (dielectric strength test)

Test voltage: 130V
Test duration: 1 sec
Charging current: < 50 mA

8.9. Solderability

The capacitors comply with the soldering conditions of DIN 40046, sheet 18, or IEC Publica-
tion 68-2-20.

The capacitors should not be stored for a long time and without protection.

Soldering temperature: £ 260°C
Immersion duration: < 6 sec

Sufficient heat dissipation has to be provided for short terminals.
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SIBATIT® 50000 Capacitors

LS: 2.5 mm

Rated capacitance Cy
Rated voltage V5

DIN climatic category
IEC climatic category

Dielectric

Temperature range &

Capacitance change AC

Voltage test Vioq

Dissipation factor tan &

Self-discharge time constant t
Capacitance tolerance and code letter

¢06+005

22000 pF to 100000 pF
63V dc

GPF

40/085/56

class 2

-40°C to +85°C
+20to-55%

130V dc

£ 50x 103 at 1 kHz
> 50 sec

+50% to -20% = S

Dimensions in mm

Rated capacitance Ordering code
Cg (pF) Dimensions w x / x t
22000 B37448-F6223-S+
53x80x27
33000 B37448-F6333-S+
53x9.0x27
47000 B37448-F6473-S+
53x12x27
68000 B37448-F6683-S+
53x14x27

Instead of the « in the ordering code insert the letter for the lead length.
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SIBATIT® 50000 Capacitors

LS: 2.5 mm

Low-loss capacitors

Rated capacitance C
Rated voltage V5

DIN climatic category
IEC climatic category

Dielectric

Temperature range §
Capacitance change AC
Voltage test Vigg
Dissipation factor tan §
Insulation resistance R;g

Capacitance tolerance and code letter

W max t max
| e
T
3
E
) S
v Tﬂ 008 —f
———//k—— -
2505 )
I
#06+005

10000 pF, 22000 pF
63V dc

GPF

40/085/56

class 2

-40°C to + 85°C
+20to-55%

130V dc

< 50 x 10-3 at 100 kHz
> 10 MQ

+50% to -20% = S

Dimensions in mm

Rated capacitance
Cg (pF)

Ordering code
Dimensions w x / x t

10000 B37448-N6103-S+
5.3x80x27

22000 B37448-N6223-S+
53x13x27

Instead of the * in the ordering code insert the letter for the lead length.
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MKV and MKP Capacitors
General Technical Information

The resulting separated area (isdlated circle) is highly resistive and voltage proof for any oper-
ational requirement of the capacitor. Since time and energy dissipated for the self-healing
procedure are extremely low, the capacitor remains fully operable during breakdowns. The
potential drop of the capacitors is negligible fot all heavy current applications.

The self-healing capability is subject to an upper voltage limit, which depends on the version.
For Siemens capacitors, this limit lies above the peak voltages to be expected from mains
(approx. three times the rated voltage). )

The number of possible breakdowns is virtually unlimiited. An actual limitis, however, given by
the pressure inside the capacitor during breakdowns (refer also to section 7, overload protec-
tion).

Taking application in pulse-sensitive circuits into consideration, MP capacitors for dc appli-
cation are designed such that under maximum continuous voltage load at the upper category
temperature less than 2 self-healing processes will occur per puF throughout the first year.
Subsequently, these processes occur less frequently. MP capacitors showing this feature are
designated MPJ capacitors in accordance with the regulations of VDE 0560, part 14, and DIN
41180.

The self-healing capability of MP capacitors is not bound to maintaining certain limit condi-
tions (in accordance with DIN 41180 operating voltage: at least 20 V; energy level: at least
2 uWs) since an electro-chemical self-healing process takes place, when the voltage falls be-
low20 V.

3. Construction

3.1. Contacting

The large area metallization over the winding ends as well as welded or soldered leads ensure
reliable contacting between layers and terminations. Moreover, low inductance and low
damping characteristics are obtained.

3.1.1. Resistance to surges i/C

The capacitance-specific current (i/C) complies with the voltage variation per time unit
(du/dt). The maximum value (du/dt)max. Of this voltage rate of rise depends on the peak cur-
rent carrying capacity of the contacting. For relevant data please refer to the specific data -
sheets. The maximum permissible peak current fcanbe calculated according to the formula:
I= C x (du/df)max.

3.2. Versions

The capacitor windings of MP capacitors for dc application and MKV capacitors for ac appli-
cation are housed in cases, such as

alurhinum cases with axial leads (cartridges)
tubular cases with flat solder plugs

in tubular cases with screw termihals or
heavy duty two-pin flat plugs

A flame-retardent material (e.g. epoxy resin) is used for sealing the capacitor windings of
MKP capacitors in plastic cases, such as

tubular cases with or without threaded bolt,
with flat solder plug or cable connection.
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MKV and MKP Capacitors
General Technical Information

Category voltage U (at dc operation)

The category voltage U is the maximum voltage that may be applied continuously to a capac-
itor. It is independent of the ambient temperature. Up to the ambient temperature of 40°C/
104°F U; equals Ur. At higher ambient temperatures U, is less than Ugr. MP capacitors for dc
application may be used at accordingly decreased voltages up to +85°C/185°F (see fig. 3)
(definition according to DIN 41180).

% T
9% S\
Ue g <
T 86% NI
T %0 \#65%

i
|
|
40 f
|
|
20 :
I
0 !
0 20 40 60 80 °C 100
— Damp
Fig.3

Relative category voltage U,/ U versus ambient temperature 9ymp

Permissible ac voltages Urms

MP capacitors for dc application are not suitable for use at ac networks. The permissible su-
perimposed ac voltage for capacitors with diameters greater than 100 mm is indicated on the
individual data sheet. The ac voltage load permitted for all other MP capacitors for dc applica-
tion depends on the frequency as is shown in fig. 4. Itis not allowed to exceed 200 V. The peak
value of a mixed voltage is not allowed to exceed the category voltage Us.

03
Yems
U.

T 0.2
01

Fig.4

Relative ac voltage Uyns/ U,

versus frequency f
(accordingto DIN 41180)

0
10 100 1000 Hz 10000

—f
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MKV and MKP Capacitors
General Technical Information

The peak voltage U; is the maximum peak voltage, which may be applied to the capacitor for
intermittent operation and only occasionally, e.g. at switching processes. Peak voltage oper-
ation decisively influences the capacitor life.

Resistance to overload

Because of the self-healing characteristic, MKV and MKP capacitors can withstand, without
damage, voltage peaks up to 3times the rated voltage, e.g. during switching processes.

Dielectric strength, user’s test
The tests may be repeated once by the user.

Directvoltage loading

Direct voltage operation is permitted at the level of the rated alternating voltage peak values.
Higher voltages on request.

4.2.3. MKV capacitors for power electronics
The rated voltage (UR) is the peak voltage value which is indicated upon the capacitor.

The peak-to-peak voltage (Upp) is the
sum of positive and negative voltage am- e 7
|

plitudes at polarity changing load. ‘, _1

<

Maximum peak voltage Uy Ur

[

I

[
The maximum peak voltage U, is a mea- l’ !
sure for the dielectric strength of the :
{

|

|

capacitor for the dielectric strength of
the capacitor without taking into ac-
count, however, the load limit with re-
gard to the thermal stability. T=1/1

|
|
|
[
|
f
[
I
|
|

Dielectric strength test

The capacitors are designed such that 80% of the tests, indicated on the data sheets, may be
repeated.

Direct voltage loading

Direct voltage operation is permitted at the level of the rated voltage values (UR). Higher
voltages on request.
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MKYV and MKP Capacitors
General Technical Information

Important aspects of this test are:

a) The type test must be performed by a device finished or produced in series, and not with a
provisional, experimental arrangement.

b) The temperature should not be measured before thermal equilibrium has been achieved,
. forwhich occasionally several hours could be necessary.

c) The outer supply lines to the capacitor must be designed such that any heat flow into the
capacitor is reliably avoided. It is, therefore, recommended to take care that the choosen
design ofthe supply lines ensures heatremoval from the capacitor terminals.

5.1. Reactive power N

The operation-dependent reactive power (N) can be calculated as follows:

a) atsinusoidal alternating voltage operation:

N=2xrnxCx U*xf

U = rmsvalue of the sinusoidal voltage

f = frequency

C = capacitance

b) at non-sinusoidal alternating voltage load:

Each periodically changing voltage U(t) of any shape of the amplitude results from superpo-
sition of sine voltages, whose frequencies are integral multiples (v) of the basic frequency f
(Fourier’s analysis). The total reactive power is the sum of the reactive power values of the in-
dividual sinusoidal voltages.

N=2xnx CxVZ_I1U3>< fo

fy =vxf frequency of the vth partial voltage
Uy = rms value of the vth partial voltage

5.2. Dissipation factortan §

The dissipation factoris calculated from the dielectric, the layer and supply line losses. These
depend on temperature and frequency.

In case of MP capacitors for dc applications these dependencies are negligible.

In accordance with DIN 41180 the following limit values are specified:

Rated capacitance Cr

Dissipationfactortan 6

Measuring frequency fr

= 10uF 12-.10-8 1000 Hz
> 10uFto32puF 7-10-3 50 Hz
> 32uFto64 uF 8.10-3 50 Hz

Siemens MP capacitors for dc application meet these requirements.
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MKV and MKP Capacitors
General Technical Information

Sinusoidal voltage loading

The sinusoidal voltage loading versus frequency f can be divided into 3 sections.

T
T \ :
Upay= const. \\: |

Ur

Figure7
Permitted sinusoidal voltages

Section |
Limitation through voltage strength of the dielectric.

Sectionll

Limitation through inherent heating resulting frominternal losses at natural cooling (frequen-
cydependent).

Sectionlll

Limitation through the current carrying capability of the supply lines (see limit values, rms
current: Inax.. These curves are individually plotted for ambient temperatures 9amp, such as
30°C/86°F, 40°C/104°F,50°C/122°F, 60°C/140°F, 70°C/158°F, 80°C/176°F.

Explanations for the graphs of the specific types
Permissible frequency f versus ambient temperature Jamp and voltage waveform.

The curves according to figure 9 reveal the permissible operating frequencies f versus am-
bienttemperature Jamb at natural cooling. The limitation is given by the heating of the capaci-
tors resulting from internal losses. The waveform of the voltage at a uniform rated voltage Ur
= peak voltage is taken as parameter. The characteristic forms shown are:

Sinewave

Trapezoidal wave with a charge exchange time 7of 300 us
Trapezoidal wave with a charge exchange time 7of 100 us
Trapezoidal wave with a charge exchange time 7of 30us

i

Ur sine
trapezoidal ‘
g l
s L \
[ | .
N |
| |
| [ | \
LN
}
7 =230us !
‘ ©=100s |~ r-1
L T =300y;s_( Figure8
Voltage waveforms
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MKYV and MKP Capacitors
General Technical Information

7.1. Switch-off systems

7.1.1. Capacitors in aluminum cases

The wound unit of the capacitor (1) is held in the case by a winding crimp (2) and a holding disc
(3). The break wire (4, part of the fuse) is soldered to the break point (5) at the bottom edge of
the wound unit. The break wire is tightened to one of the two feed-throughs (6) in the cover (7)
of the case. The cover itself rests on the cover crimp (8). Both crimps are folded causing the
case to be elongated by about 8 mm when the crimps open, thereby breaking the wire and
cutting off the capacitor winding from the current source.

The basic construction of the capacitor case with make-and-break fuse is shownin figure 10.

6 ﬂ ° /i

EA_&: ’; —J -

% 3

Fig. 10 - %1?1 / ’%4[1
%

1 Wound unit of the capacitor
2Winding crimp

3Holdingdisc N —_)
4 Break wire — 4

5 Break point 5
6 Feed-through
7 Case cover

8 Cover crimp

AN

7.1.2. Capacitorsin steel cases

Apart from the shown make-and-break fuse for aluminum case capacitors, a second safety
device for capacitors with high rated currents has been developed. Fig. 11 shows this device
for capacitors in steel cases. The function of the crimps has been taken over by the case bot-
tom, formed as an operating diaphragm which will be pushed out under operation.

10 10
g 0 l
Y
n ¢ | L 9 [ P
Fig. 11 7 7 — |
1 Insulating stretching device 1 1 — =
2 Stretching tape
3 Break point 3 5
4 Case bottom (operating diaphragm) 1
5Wound unit 5 1
6 Winding support 3 9 —
7 Protected supply line to the winding 6 6 [
8 Unprotected supply line to the winding J ) J

9Case
10 Double-pin connection
11 Case connection
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MKV and MKP Capacitors
General Technical Information

10. Self-inductance

The self-inductance of MP or MKV capacitors results from inductances of the leads and the
winding. The self-inductance is particularly low, because of a special contacting method
(large area metallization joining all windings). Hence the resonant frequency is accordingly
high.

11. Climatic requirements
11.1. Permitted temperature and humidity

The permitted temperature and humidity depend on the individual types and are indicated in
accordance with DIN 40040 as follows:

1stoodeletter J H G F
Minimum operating temperature limit —-10°C —25°C —40°C —55°C
+14°F —13°F —40°F —B67°F
2nd code letter v S P
Maximum operating temperature limit +70°C/158°F +85°C/185°F
3rd code letter ‘ F E%) c
Average relative humidity = 75% =75% = 9%
30days peryear, continuously') 95% 95% -
for the remaining days, occasionally?) 85% 85% 100%

11.2. Damp heat test (long-term test)
The capacitors for power electronics meet the test C of the DIN specification 40046, sheet 5.

Capacitors for high climatic requirements (climatic category C)
Condition 4: (40 +2)° C/(104 + 3.6)° F (92 3) % relative humidity 56 days

Capacitors for medium climatic requirements (climatic category F)
Condition 5: (40 £2)°C/(104 + 3.6)° F (92 *3) % relative humidity 21 days

11.3. Reliability (in accordance with DIN 40040, Febr. 1973)

The reliability (operational reliability) of a component is determined by the failures expected
out of a sufficiently large batch after a defined period of time. In the explanations of DIN 40040
the previous term “operational reliability” has been replaced by “reference reliability”. The re-
ference reliability is given by the failure quota and the appropriate load duration.

11.4. Reference reliability

The reference reliability is the reliability for a particularly defined stress (reference stress).
Thereference reliability indicated on the data sheets refers to the indicated climatic category.

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

2) Keeping the annual average.

%) Contrary to the humidity category F, rare and slight dew precipitation (e.g. during short openings of equipment installed
outdoors) is permitted throughout humidity category E.
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MKV and MKP Capacitors
General Technical Information

12. Mechanical requirements

12.1. Vibration resistance

The resistance to vibration of MP, MKV, and MKP capacitors = 60 mm in diameters and
=< 160 mm in heightcomplies with DIN 40046, sheet 8, test F, partial test B 1 and IEC 68-2-6 for
the following conditions:

Duration of endurance conditioning 6h

Frequencyrange 10to55Hz
Displacementamplitude 0.75mm
corresponding to max. 98.1m/s2or10 g, resp.

This data applies to the individual capacitor.
Because of the possible influence of fixing and the connections on the resonant properties, it
is necessary to check the stability during vibration load in the built-in state.

Independent of this, itis recommended that the capacitors not be located where the vibrating
amplitudes in strongly vibrating appliances reach ‘heir maximum.

Data on larger capacitors only upon request.

12.2. Shock test
Inaccordance with DIN 40046, sheet 7, and IEC publication 68-2-6, test E. Data upon request.

13. Low air pressure

Storage ability at low air pressure

Capacitors for high climatic requirements (climatic category C): )
max. altitude 20,000m = 40 mbar
Capacitors for medium climatic requirements (climatic category F):
max. altitude 8,500m = 300 mbar
Operational low air pressure

in accordance with IEC 68-2-13 test N and DIN 40046, sheet 13, test M. Data upon request.

14. Kinds of operation

The voltages indicated on the data sheets are referred to so-called kinds of operation. Nomi-
nal kinds of operation (in accordance with VDE 0560, part 8, para. 15) are:

14.1. Continuous operation (DB)

The period of operation lasts until a steady-state capacitor temperature is achieved and main-
tained over a long period.

14.2. Intermittent operation (AB)

Periods of operation are followed - preferably in regular sequences — by intervals during
which the capacitor is free of voltage. The intervals may be so short that the capacitor does
not cool down to the temperature of the surrounding cooling agent.
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MKV Capacitors for Power Electronics B 25832

Preliminary edition

Design

Self-healing, tubular winding capacitors comprising an impregnated low loss plastic di-
electric and metal paper electrodes.

Case

The windings are enclosed in tubular metal cases and sealed with plastic covers and
rubber rings or scarf joints, respectively.

Terminals

The terminals, joined to the metallized winding face ends, ensure reliable contact. The
capacitors are available with two different kinds of terminals:
Version -K1 with simple, solderable 6.3 flat plug; version-K9 with 6.3 flat two-pin plugs.

Ground connection and mounting

The threaded bolt (marked for grounding in accordance with DIN 40011, sheet 1) provides
ground connection inaccordance with VDE 0100 and may be used for fixing the capacitor,
provided the vibration does not exceed 5 g.

Overload protection and mounting instructions

The capacitors are provided with an excess pressure make-and-break fuse, which inter-
rupts the current supply when electrical or thermal overloads occur. When this fuse
operates, the capacitor length extends up to 8 mm; this space must be left above capa-
citor. :

General technical information
Refer to data book 1979/80 “Capacitors for Power Electronics”, page 23.

Application

Damping in accordance with VDE 0560-12 (E).
Resonant circuit capacitors suitable e. g. for magnetic voltage stabilizers.

Ordering codes
For capacitor dimensions and ordering codes refer to the table on page 3.
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MKV Capacitors for Power Electronics B 25832

Types available

Rated capacitance Cy Rated Dimensions Ordering code
uF Tolerance voltage Uy d X [/ (mm)
Outline drawing
1 25 x 48/a B25832-J4105-K1
1.5 25 x 80/a B25832-A4155-K1
1.6 30 x 48/a B25832-J4165-K1
2 30 x 48/a B25832-J4205-K1
2.2 25 x 80/a B25832-A4225-K1
2.5 35 x 48/a B25832-J4255-K1
3 25 x 80/a B25832-A4305-K1
3 35 x 48/a B25832-J4305-K1
3.3 25 x 80/a B25832-A4335-K1
4 30 x 80/a B25832-A4405-K1
4.7 30 x 80/a B25832-A4475-K1
5 30 x 80/a B25832-A4505-K1
6 £10% = K 450 Vac DB') 45 x 48/a B25832-J4605-K1
6.8 35 x 80/a B25832-A4685-K1
7 35 x 80/a B25832-A4705-K1
8 40 x 85/b B25832-A4805-K9
10 40 x 85/b B25832-A4106-K9
12 45 x 85/b B25832-A4126-K9
14 50 x 85/b B25832-A4146-K9
15 50 x 85/b B25832-A4156-K9
16 50 x 85/b B25832-A4166-K9
20 55 x 85/b B25832-A4206-K9
22 60 x 85/b B25832-A4226-K9
25 60 x 85/b B25832-A4256-K9
25 45 x 155/b B25832-5S4256-K9
30 50 x 155/b B25832-A4306-K9
33 50 x 155/b B25832-A4336-K9
47 60 x 155/b B25832-A4476-K9
50 60 x 155/b B25832-A4506-K9

For further voltage series (330 Vac and 660 Vac) refer to the data sheet B25833-V.

') DB = continuous operation
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MKYV Capacitors for Power Electronics B 25833-V

Design: Self-healing capacitors for ac application comprising metal paper electrodes
and a low-loss plastic film as dielectric. The tubular windings are oil-impregnated
and have contact-proof front surface metallization.

Case: The windings are built into tubular metal cases with tightly folded rings.
Connection: Two flat two-pin plugs (see dimensional drawings).

Overload protection: The capacitors are provided with an excess pressure make-
and-break fuse which cuts off the current supply in case of electrical or thermal
overload. Upon fuse operation the capacitor case expands up to 8 mm; this space
has to be kept vacant above the capacitor.

General technical information: Refer to data book 1979/80 “Capacitors for Power
Electronics”, page 23.

Application: Damping in accordance with VDE 0560-12 (E). Resonant circuit capacitors
suitable e. g. for magnetic voltage stabilizers.

For capacitor dimensions and ordering codes refer to table on page (2). For capacitors
of voltage group 450 V ac, refer to data sheet B 25832.

Dimensional drawing a Dimensional drawing b

b24

63:0
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13,5max.

Labeling

Labeling
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i

!
< /*‘
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Dimensions in mm 1) di=d-4
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MKV Capacitors for Power Electronics

Climatic category
in accordance with DIN 40040

Min category temperature
Max. category temperature
Storage temperature range
Humidity category

Failure quota

Load duration
Failure rate

Characteristics
Rated voltage, sinusoidal Uy
Peak voltage, occasionally v,

du
Voltage rate of rise <E> ax

Rated frequency fn
Voltage waveform

Test data

AC test voltage,

terminal to terminal

AC test voltage,

terminal to case
Dissipation factor
measured at Uy; fy; 20°C

Self-dischargetimeconstant r
measured at 100 V; 1 min;
20°C

tan
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HPF/MS
@ min H -25°C
Fmax P +85°C
Fstg -55°C to +85°C
F Average relative humidity = 75%;
95% on 30 days per year;
85% on the remaining days
“aQ M 1000 failures
per 10° component hours
tap S 30000 hrs
1000 X 107 X 3 X 10* = 3%
330V 660 V
1000 V 2000 V
=10 V/us = 20 V/ps
50 to 60 Hz 50 to 60 Hz

Slight deviations from the sinusoidal waveform
are permitted. In cases of doubt please furnish

a voltage oscillogram for a harmonic analysis.

710 V; 50 Hz; 2 sec 1420 V; 50 Hz; 2 sec

2500 V; 50 Hz; 2 sec | 3000 V; 50 Hz; 2 sec
<5 X10™* <5 X10™*

> 3000 sec > 3000 sec

‘B 25833-V



Damping Capacitors

B 25834
B 25835

]

Circuitdiagram

N

Voltage and current characteristic

Damping capacitors are ac capacitors that are connected in parallel with semiconductor components
to suppress or attenuate undesired voltage peaks. The capacitors are periodically charged and/or dis-
charged, whereby the peak value of the ocurring current substantially exceeds the rms value.

Damping capacitors are in addition to the sine-halfwave voltage load subject to periodic voltage peaks
from the carrier storage effect and to harmonics in case of phase control circuits.

Main features: high voltage stability

high peak current carrying capacity

reliability
Type Capacitance Rated voltage™)
Sgs
B 25834 33w...220pF 320V
0.68uF...150pF 400V
0.1w...68n 630V
B 25835 0.1t04.7pF 850 Vto 3000V ﬁ
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Damping Capacitors

B 25834

Dimensional Drawing

a. 6.3:01

-4

13.5max

|
28

= @24

i |

.$.

+

e

____:m M]Q/

Toothed spring washer
J12,5DIN6797

Hex nut
BM 12DIN439

Dimensionsinmm

8"

M8 Toothed spring washer
J8,2DIN 6797

= Hexnut
D AM8DIN439

1) canbe used as soldertag
S$2,5DIN41496
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Dimensionsin mm

R2max a

wn
—

{.

Hex nut
BM10DIN433

Qﬁﬂ& Toothed spring washer

=

J12,5DIN6797

Hex nut
BM12DIN439

Dimensionsinmm
" Flatpl
12:01" Flatplug

A63x0,8
DIN46244

| 2

|
|
|
|

I

05—
a3

?}_—Lfr
2 M8
il

ao

7
Sm——

Toothed spring washer
J8,2DIN 6797

Hex nut
AM8DIN439

Y canbe used as soldertag
S2,5DIN41496

Dimensionsin mm




MKYV Capacitors for Power Electronics

B 25835
Damping capacitors
Summary of types
AC-Voltage 630 1000 1500 2200
Rated voltage Ur 850V 1400V 2100V 3000V
Rated capacitance Cr Dimensions d x /(mm)
Ordering code
wF Tolerance B 25835- B 25835- B 25835- B 25835-
0.1 25x69 35x130
-K0104-K7 -K2104-K7

0.22 25x56 25x69 35x130

-K6224-K7 -K0224-K7 -K2224-K7
0.33 25x56 25x94 50x 130
] -K6334-K7 -K0334-K7 -K2334-K7
0.47 25x56 30x94 35x130 50x 130
] -K6474-K7 -K0474-K7 -K1474-K7 -K2474-K7
0.68 +10%=K 30x56 30x94 35x130 60x 130

-K6684-K7 -K0684-K7 -K1684-K7 -K2684-K7
1.0 30x56 35x94 45x130

-K6105-K7 -K0105-K7 -K1105-K7
2.2 45x 56 50x94 60x 130

-K6225-K7 -K0225-K7 -K1225-K7
47 60x56

-K6475-K7

Ordering Example

0,1, uF = 10% 3000V = B 25835-K 2104-K7
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| 7754

Electrical Performance as a Function of Temperature:

1. (tg ) Dissipation Factor as a Function of Temperature

0.01
Tgd
0005
0.0025 ! g
-——/
0.00 " " 2 N 1
0 20 40 60 80 100 120°C

2. Reversible Capacitance Change Ac—c as a Function of Temperature
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(e}
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3. Insulation Resistance as a Function of Temperature
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T
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1 7754

Rated Capacitance Tolerance Rated Voltage at 50/60 Hz
B % 370
Dimensions (@ x L) mm
15+ 4 -3 53 x115
15+5 +6 53 x115
15+75 53 x115
15+ 125 53 x123
20 + 4 53 x133
20+5 53 x133
25+ 4 63.5x124
25+5 63.5x124
25+75 63.5x124
25+ 10 63.5x124
25+ 125 63.5x124
30 + 4 63.5x133
30 +5 63.5x133
30+75 63.5x133
30+ 10 63.5x133
35+ 4 63.5x148
35+5 63.5x 148
35+75 63.5x 148
35+ 125 63.5x148
40+ 4 63.5x100
40 +5 63.5x160
40 +75 63.5x160
40 + 10 63.5x160
45 + 4 63.5x 160
45+ 5 63.5x160
45+75 63.5x 160
45 + 10 63.5x160
50+5 63.5x170
50 + 10 63.5x170
Ordering Code: 30 + 10/370/7754
Example: 30 + 10puf 370v 7754

Capacitance ——\

Rated Voltage

Type Code
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RFI Suppression Capacitors B 81121-C-B

X2 capacitors Rated voltage 400 Vac, 50...1000 Hz

Self-healing capacitor with plastic films as dielectric; enclosed in rectangular plastic
case with epoxy resin seal. (The plastic case and the epoxy resin are flame-retardant.)
The case is provided with spacers to improve solderability in the solder bath.

The capacitors have parallel leads in the lead spacing and are particularly suitable for
PC mounting.

[1) b”

i
|
}——e:o,L——I _—I_tp-(),_g f "lmox. '
Dimensions in mm
Technical data
Permissible dc voltage 1000 Vdc
Test voltage 1800 V dc, 2 sec (layer to layer)
also permitted 750 Vac, 50 Hz, 1 min
Permissible voltage peaks (max.) 1600 V
Voltage rate of rise (max.) 200 V/ps
Life test (type test) in acc. with VDE 0565 part 1
Capacitance tolerance +10%
Insulation = 30,000 MQ ‘
DIN climatic category GPF (-40 to +85°C/-40 to +185°F; humidity
category F)
IEC climatic category 40/085/21
Specifications As X2 capacitors these capacitors comply with
IEC 384-14 and VDE 0565-1.
g
Types
Rated Dimensions Lead Approx. Ordering code
capacitance bxhxl spacing e weight
uF mm mm g
0.01 (X2) 7 x13 x18 15 2 B81121-C-B92
0.022 (X2) 9 x145x18 15 2.2 B81121-C-B93
0.033 (X2) 7.3x16.5 x 27 225 4.4 B81121-C-B94
0.047 (X2) 8.5 x 18.56 x 27 225 5.2 B81121-C-B95
0.068 (X2) 10.5x19 x27 225 7.5 B81121-C-B96
0.1 (X2) 11 x20.5x27 22.5 8.5 B81121-C-B97
0.15 (X2) 11.5x21 x31.5 275 10 B81121-C-B98
0.22 (X2) 15 x245x31.5 275 15.4 B81121-C-B99
0.33 (X2) 18 x27.5x31.5 27.5 20.8 B81121-C-B100

The information describes the type of component
and shall not be considered as assured characteristics
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RFI Suppression Capacitors B 81121-C

Types

Rated .| Dimensions Lead spacing Approx. Ordering code?)
capacitance bxhxl e weight

wF mm mm g

0.022 55 x 11 x 18 |15 1.5 B81121-C-*104
0.033 7 x13 x 18 |15 2.0 B81121-C-*105
0.047 9 x 145x 18 |15 2.2 B81121-C-*106
0.068 9 x 145x 18 |15 2.2 B81121-C-*107
0.1 9 x175x 18 |15 5 B81121-C-D108°)
0.1 9 x 175 x 18 |15 5 B81121-C-E108%)
0.15 8.5 x 185 x 27 | 22,5 5.2 B81121-C-*109
0.22 105 x 19 x 27 | 225 7.5 B81121-C-*110
0.33 115 x 21 x 31.5/ 275 10 B81121-C-*111
0.47 135 x 23 x 315|275 14 B81121-C-*112
0.68 15 x 245 x 31.5 275 16 B81121-C-*113
1.0 18 x 27.5 x 315/ 275 20 B81121-C-*1142)

') When ordering, quote the code letter of the lead length required (see dimensional drawings).
B = short leads
C = long leads

2) Without sev approval

3) Short lead length

4) Long lead length

404



RFI Suppression Capacitors B 81121-C

Types

Rated Dimensions Lead spacing Approx. Ordering code’)
capacitance bxhxl e weight

wF mm mm g

0.022 55 x 11 x 18 |15 1.5 B81121-C-*121
0.033 55 x 11 x 18 |15 2.0 B81121-C-*122
0.047 7 x183 x 18 |15 23 B81121-C-*123
0.068 9 x145x 18 |15 3.2 B81121-C-*124
0.1 9 x145x 18 |15 3.2 B81121-C-*125
0.15 85 x 185 x 27 | 225 5.2 B81121-C-*126
0.22 105 x 19 x 27 | 225 6.5 B81121-C-*127
0.33 11 x 205 x 27 | 225 7.0 B81121-C-*128
0.47 11.5 x 21 x 31.5/27.5 10 B81121-C-*129
0.68 135 x 283 x 315|275 12 B81121-C-*130
1.0 18 x 27.5 x 31.5/ 275 19 B81121-C-*132

') When ordering, quote the code letter of the lead length required (see dimensional drawings).
B = short leads
C = long leads
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EMI Suppression Chokes B 82722-G2

Impedanze A. versus frequency f

(measured with windings connected in parallel)

kQ
1000

100

/[\n
NN\

1 /
A
0.1
10 100kHz 1 10MHz
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EMI Suppression Chokes

B 82723-G2

Impedance Z versus frequency f

(measured with windings connected in parallel)

kQ
1000

100

10

kQ
5 100
-A8
I -BB<
-cat /\ -BO
|_-ce2 10} pro—¥f L/
-B7 -B11
-C52 -B12
-A6
/ / / /4
0.1
10 100kHz 1 10MHz 10 100kHz 1
—_— —
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EMI Suppression Chokes

B 82723-G5

Current-compensated ring core double chokes

Rated voltage 250 Vac

Rated current 0.5 to 4A

Ring core chokes with ferrite core, sealed in a plastic can. Can and sealing are flame-retardant in
accordance with UL 94 V-O.

The chokes are provided with terminal pins in the lead spacing and are particularly suitable for

PC board mounting.

=1
o C
Q

T

4,.|4+|
Dimensions in mm

Technical data
Test voltage
Rated current
Approx. weight

Test symbol

e——16.5—

1500 Vac, 2s, (winding to winding)

pt———— 28 _0.1 ————pmi

referred to 50 Hz and + 60°C/140°F room temperature

i5¢g

565-2

For further details refer to “Technical data on current-compensated ring core chokes”.

Types
Rated current Rated inductance DC resistance per winding Ordering code
perwinding perwinding (typical value)
A mH mQ

0.5 22 1600 B82723-G5-A5
0.6 39 1100 B82723-G5-B6
1 10 600 B82723-G5-A8
2 5.6 160 B82723-G5-A10
4 2.7 60 B82723-G5-A12
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EMI Suppression Chokes B 82723-E1-A

Current-compensated ring core double chokes Rated voltage 250 Vac
incl. shielding Rated current 1 to 6A

Chokes, enclosed in aluminium case, epoxy resin sealed. A threaded stud at the bottom of the case
is provided for mounting.
Single-ended fine litz-wire lines.

Dimensions in mm

max 2 black
Technical data
Testvoltage 1500V, 2s, (winding to winding)
2500V, 2s, (winding to case)
Rated current referred to 50 Hz and + 60°C/140°F room temperature

Approx. weight 50g
For further details refer to “Technical data on current-compensated ring core chokes”.

Circuit

black ———ummm——————— black

blue — S blue

Types
Rated current| Rated inductance DC resistance per Connections Ordering code
perwinding perwinding winding (typical value) cross section/
A mH mQ material PU:50

1 12 700 B82723-E1-A8
1.6 10 450 B82723-E1-A9
2 6.8 200 0.75mm?/NYFAFw | B82723-E1-A10
4 3.3 90 B82723-E1-A12
6 1.5 40 B82723-E1-A13
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EMI Suppression Chokes B 82724-G4

Current-compensated ring core double chokes Rated voltage 250 Vac
Rated current 1 to 10A

Ring core chokes with ferrite core, sealed in plastic can. An aluminum can is used for shielding.
The chokes are provided with terminal pins in the lead spacing and are particularly suitable for PC
board mounting.

Dimensions in mm

Technical data

Testvoltage 1500 Vac, 2s, (winding to winding)

2500 Vac, 2s, (winding to case)
Rated current referred to 50 Hz and + 60°C/140°F room temperature
Approx. weight 100g

For further details refer to “Technical data on current-compensated ring core chokes”.

Types
Rated current Rated inductance DC resistance per winding Ordering code
perwinding perwinding (typical value) PU: 200
A mH mQ
1 33 1000 B82724-G4-A8
1.6 27 560 B82724-G4-A9
2 15 400 B82724-G4-A10
4 6.8 120 B82724-G4-A12
6 3.9 55 B82724-G4-A13
10 1.8 25 B82724-G4-A14
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RF Chokes B78108-T
B78148-T

Construction:

MCC and BC chokes are wound on the approved SIFERRIT cylinder cores or on SIFERRIT drum
cores. The mechanically rigid plastic encapsulation is unaffected by the usual cleaning agents (e.g.
Freon) and flame-retardant in accordance with the UL 94 V-0 regulation. Color coding is done by rings
in accordance with IEC publication 62-1974. The stand-off version can be supplied with the bent lead
insulated down to PC board level.

B78108-T B78148-T
taped central-radially taped

| 65
‘ 7.0 max. (DIN 41099)

_-I 3+0.3 %

e =..=.=..==.. [ty —i 1
5 ‘6
-=_‘-")-—f-
5
i e
—’16\) 1aa.~— | ~
lacquer-coated 6=0.5

Dimensions in mm

Technical Data:

Inductance: .0.1 ...100pH
Measuring Frequency 1 MHZforL < 10pH
10KHZforL > 10pH
Rated Current: at40°C
DC-Resistant: at20°C
Climate Category:
At DIN: FKF (—55°Cto +125°C)
At IEC: 55/125/56
Solderability: +260°C, 10 sec.
Tensile Strength of
the Leads: =20N.
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RF Chokes

B78108-S
B78148-S

BC (bobbin core) chokes, are RF-chokes, wound on a special SIFERRIT cylinder core. The mechani-
cally rigid plastic encapsulation is unaffected by the usual cleaning agents and flame-retardant in ac-
cordance with UL 94-V-0. Color coding is done by rings in accordance with IEC publication 62-1974.
The stand of version can be supplied with the bent lead insulated down to PC board level.

B78148-S
central-radially taped

B78108-S
taped
1 65 -
9.2 max. (DIN 41099)
—'I 0.63

10.5 max.
lacquer-coated

Technical Data:

Inductance:

Rated Current:
DC-Resistant:

Climate Category:
At DIN:
At IEC:

Solderability:

Tensile Strength of
the Leads:

424

bdodale

6=0.5
wnnensions i mim
0.1...4700pH
Measuring Frequency 1MHZforL < 10pH
10KHZforL>10pH
at40°C
at20°C

FKF (—55°Cto +125°C)
55/125/56

+260°C, 10 sec.

=20N.









Power Line Filters for Single-Phase Systems

Leakage current As voltage-dependent dielectrics are used for the Y capacitors, a leakage
currentof 0.5 mA per armis ensured at 250 V, 50 Hz.

Attenuation The ability of attenuating unsymmetric interference as well as symmetric
interference voltage part is an important factor for a powerful EMI
suppression. Particularly the filter series B, C, and D ensure a high,
symmetric suppression effect already from 150 kHz on due to a suitable
selection of the component.

Other technical data

Rated voltage 71-13to +185°F

115/220V ac, 50/60 Hz
Rated current referred to 40°C ambient temperature
Testvoltage 1414V dc; 2 s; conductor to conductor

2700V dc; 2 s; conductor to ground

I mnlimma Ativea e —-n E.—_A—Lhtﬂ\l—-lﬂf\ll_
~voe -

DIN cllmatlc category HPF (—25 to +85°C humidity category F)
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Power Line Filters for Single-Phase Systems B84111

Standard SIFl filter series Rated voltage 250 Vac
SIFI A, normal, attenuation Rated current up to 20 A

Circuit diagram

b o e e |
Tanchninal
Rated voltage Ur 115/220V ac, 50/60 Hz
Rated current referred to 40°C/104°F ambient temperature
Testvoltage 1414V dc; 2 s; conductor to conductor
2700V dc; 2 s; conductor to ground
Leakage current <0.5mAat250V ac/50 Hz
DIN climatic category HPF (—25to +85°C/—13to + 185°F, humidity category F)
Testsymbols A @ (Guide FOKY 2)
565-3
Testsymbols CSA, SEMKO, DEMKO, NEMKO applied for

Discharging resistor in accordance with VDE 0730, IEC 355, IEC 380, and IEC 435

Rated Version A" Version B VersionK
current | Orderingcode | Approx. | Orderingcode | Approx. | Orderingcode | Approx.

A PU:20 weight (g) PU: 20 weight (g) PU:20 weight (g)
1 B84111-A-A10 80 - - B84111-A-K10 140
2 B84111-A-A20 80 - - - -
3 B84 111-A-A30 80 - - B84 111-A-K30 140
6 B84 111-A-A60 110 B84 111-A-B60 110 B84 111-A-K60 140

10 B84111-A-A110 120 B84111-A-B110 120 - -

202 B84111-A-A120 210 B84 111-A-B120 210 - -

2UDE approval in accordance to VDE 0565 IT3 only for 16A.
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Power Line Filters for Single-Phase Systems

Standard SIFI filter series

Version A

le—— 63.5 ——»

-—31.5-"

LS O

” , 381
D il
" Flat plug !
A 6.3 x0.8 DIN 46244
Yo
.
“‘”\/( N
L B 1 '

B84 111-A-A120

434

Version B

e |
1 ©| .,
28 d
= Wy
Flat plug ’

A 6.3x0.8 DIN 46244
|

=)
|

1]

[se]
N

‘T.'\ '\
24.7

B84 111-A-B120

Dimensions in mm



Power Line Filters for Single-Phase Systems B84111

Standard SIFI filter series

Insertion loss (typical values at Z = 50 Q)

Unsymmetric measurement, adjacent arm terminated
______ — asymmetric measurement, both arms in parallel (common mode)
_______ symmetric measurement, (differential mode)

db db,
80 80
ae ae
7T -
60 panc 60 Vi

0 T \
Sl A
40 Le 40 L

I8 \ / I‘/ \
/ \ / \

',', r/’ \J
7 /

20 /./ /I‘ 20 4 /‘

L .I 74 /
f/,i/— N zf/ -\\.‘
- oF
100kHz 1 10 100 MHz 100kHz 1 10 100 MHz
B 84 111-A-A10/-K10 — ef B 84 111-A60/-B60/-K60 —e f

. B84 111-A-A20
B 84 111-A-A30/-K30

db db
80 80
ae de
Au
I 60 /‘ N A I 60 /’ \
\
T\ F N
WA N i
40 Dt /{ \ 40 At >

A -
’ ~ 1}
20 + 20 :
A ﬂ,/ L ‘
1

. 9 V4 L\
;/// /// v
0 0=
100kHz 1 10 100 MHz 100kHz 1 10 100 MHz
B84 111-A-A110/-B110 ——=f B84 111-A-A120/-B120 —=f
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Power Line Filters for Single-Phase Systems

B84112

Standard SIFl filter series

Version A
jo— 45 ——»
[ 265+
o0 \ 1
2‘0 « 286
2. 3
' _Flat plug i

A6.3x0.8DIN 46244

%._'_JIF._.

=

N
I
3

\ | L*_l

l.'_".JGOA —

70 ——=t

B84 112-B-A10
B 84 112-B-A20

le—— 50.8 —]
[—31.5-
f o) t
240 A\ 4 g 28.6
_Lh:_d[D Loty
" Flatplug
A6.3x0.8 DIN 46244
|
I I |
63.5 | | 047
8o5| % |
N
o
—— 60.4
70

B 84 112-B-A30
B 84 112-B-A60
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Version B

la— 45 —af
*‘26.501

2‘0 Q @ 2 22.6
i IR
Flat plug
A 6.3x0.8DIN 46244
T L@?‘T

50

B84 112-B-B10
B 84 112-B-B20

je—— 50.8 ——f
- 31.5 -

20 o
il %J
Flat plug

A 6.3x0.8 DIN 46244

89.5 ‘ 7.7

4.7

B 84 112-B-B30
B 84 112-B-B60

Dimensions in mm



Power Line Filters for Single-Phase Systems B84112

Standard SIFiI filter series

Version K l.__ 51 __.‘

N Y
i !
T 285
re—— 40— 40£0.2

i
¢_
a
N
¢
0
ha

>l
S
Wlo
x|
o|a
©
9
p=4
H
)
N
s
N

B 84 112-B-K10
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B84112

Power Line Filters for Single-Phase Systems

Standard SIF! filter series
Insertion loss (typical values at Z = 50 Q)

Unsymmetric measurement, adjacent arm terminated

______ — asymmetric measurement, both arms in parallel (common mode)

100 MHz

_______ symmetric measurement, (differential mode)
db db
80 80
de ,— ade
N _
/ VAR
60 . 60 - N
/ \
/ 7\[ II . \\
[ AN
40 e i} 40 / \"“’\4-
v /,7 : /4 \
L \ L N
A1 R S .
) \, /| -
20— 4 20—~
V, /I " /II
/\_ / Vi
! _
o=~ ot
100kHz 1 10 100 MHz 100kHz 1 10 100 MHz
B 84 112-B-A10/-B10/-K10 —= f B 84 112-B-A30/-B30/-K30 ——= f
B 84 112-B-A20/-B20
db db
80 80
e de ,/ \\¥
7 ~
- /
60 i 60 A/
/ A
/ /! }
/ 7\ / '// \
40 AN 40 -
 / ! 17— \
/ \ ‘ \
2 . e :
i Vv [y \/
20 20 Ly
I I4
/ |
ﬁ", ! =<
/ZZa" 2
0
1 10 100 MHz 100kHz 1 10
B84 112-A110/-B110 —=f

0
100kHz *
B 84 112-A60/-B60/-K60 ——= f
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Power Line Filters for Single-Phase Systems \ B84113

Standard SIFl filter series Rated voltage 250 Vac
SIFI C, very high attenuation Rated currentupto 10 A

Circuit diagram

r~-—————————-—————- -
. I
I — — lr
: I
@ __1Line - —t : Load
|
[ 1
! - — — '
| |
| - |
L e I ________ d
Technical data
Rated voltage UR 115/220V ac, 50/60 Hz
Rated current referred to 40°C/104°F ambient temperature
Testvoltage 1414V dc; 2 s; conductor to conductor
’ 2700 V dc; 2 s; conductor to ground
Leakage current - <0.5mAat250V ac/50 Hz
DIN climatic category HPF (—25to + 85°C 0565-3 humidity category F)
Testsymbols Al @ (Guide FOKY 2)
) 0565-3
Testsymbols CSA, SEMKO, DEMKO, NEMKO, applied for
Discharging resistor in accordance with VDE 0730, IEC 355, IEC 380, and IEC 435
Rated Version A" Version B Version K
current | Orderingcode | Approx. | Orderingcode | Approx. | Orderingcode | Approx.
A PU:20 weight (g) PU: 20 weight (g) PU: 20 weight (g)

3 B84 113-C-A30 210 B84113-C-B30 210 B 84 113-C-K30 270
6 B84 113-C-A60 510 B84 113-C-B60 510 - -
10 B84113-C-A110 690 B84113-C-B110 690 - -
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Power line Filters for Single-Phase Systems B84113

Standard SIFl filter series

Version K If 51 1‘
a5 | M4 045 —_f
LT*FL t o %E%“ °
i L\:_ZB.SA
[——— 40— 40=+0.2 —=

Flat plug
A 6.3 x0.8 DIN 46244

.- o

B 84 113-C-K30
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Power line Filters for Single-Phase Systems B84114

Standard SIFl filter series
SIFI D, High attenuation

Circuit diagram

Rated voltage 250 Vac
Rated currentup to 10 A

Technical data
Rated voltage UR
Rated current
Testvoltage

Leakage current
DIN climatic category

Testsymbols

Testsymbols
Discharging resistor

115/220V ac, 50/60 Hz

referred to 40°C/104°F ambient temperature

1414V dc; 2 s; conductor to conductor

2700 V dc; 2 s; conductor to ground

<0.5mAat250 V ac/50 Hz

HPF (—25to +85°C/— 13 to + 185°F, humidity category F)

‘ A @ (Guide FOKY 2)

0565-3

CSA, SEMKO, DEMKO, NEMKO, applied for
in accordance with VDE 0730, IEC 355, IEC 380, and IEC 435

Rated Version A" VersionB VersionK

current | Ordering code
A PU:20

Approx. | Orderingcode | Approx. | Orderingcode | Approx.
weight (g) PU: 20 weight (g) PU: 20 weight (g)

B84114-D-A10
B84 114-D-A20
B84114-D-A30
B84114-D-A60
B84 114-D-A110

-
OO WN =

150 B84114-D-B10 150 B84 114-D-K10 210
150 B84 114-D-B20 150 - -
150 B84 114-D-B30 150 B84 114-D-K30 210
230 B84 114-D-B60 230 B84 114-D-K60 290
420 B84 114-D-B110 420 - -
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Power line Filters for Single-Phase Systems ‘ B84114

Standard SIFl filter series

Version A Version B

pt—— 50.8 ——ont |et—— 50.8 —

f=-31 5—-| J+31f5-|

@ @_?44.5 é’ - é'—;is

[oe) 28 5 =) 28.51
=)’ °
+Fl tpl = ) = -+ ‘
at plug FI. |
Ratplig | agost |
o -
| i N '] P

&>/

L
le— 50.8 —

. |

04.7 ! |
g |

[}

o

92
118
113
103.1

60.4 ——~
f————— 70 ————|

B 84 114-D-A110 B 84 114-D-B110

Dimensions in mm
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Power Line Filters for Single-Phase Systems B84114

Standard SIFl filter series

Version K I‘— 51—
. e N
M4 4. 5
32 -‘—é- -434 20 5
16
1
28 5
40+0

Flat plug
A 6.3x0.8 DIN 46244

B 84 114-D-K60
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Power Line Filters for Single-Phase Systems B 84103
' B 84104

Filter with EIC plug

Rated voltage 250 V ~
Rated current up to 6 A

Series of filters having an integrated plug in accordance with IEC 320 with and without device
protection are available for use in desk calculators, office machines, medical equipment and other
electronic devices.

Relating to electromagnetic compatibility, the filters can be mounted at the best suitable assembly
location directly at the interface of line and device.

The application of these filters results in reducing the interference level generated in the devices as
well as in an efficient protection against interference from the power line.

Circuit diagrams

. — A N . o o N
-S| T o oLl L7
fo—1 | I-e Jo—1t |21-e
= | — T L = | | 1] 1‘ L

o N ® P ° ® N
g T s T L
cO— TT7® 897 T%—@
_J | T L [ U I i R
_ N
E 1 F
g @ T 1@
w _ ] T L
Technical data
Rated voltage 115/250 Vac, 50/60 Hz
Rated current Referred to 40°C/104°F ambient temperature
Testvoltage 1414 Vdc, 2s (linetoline)
2700 Vdc, 2 s (line to ground)
DIN climatic category HPF (—25to +85°C/-13 to + 185°F humidity category F)
Testsymbols VDE 0565-3, UL, CSA, SEV, SEMKO, DEMKO, NEMKO
applied for
Discharging resistor in accordance with VDE 0730, IEC 355, IEC 380 and |[EC 435
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Power Line Filters for Single-Phase Systems B 84103

B 84104
Filter with IEC plug and fuse B84104
Rated current | Leakage current* Circuit Dimen- | Approx. Ordering code
A mA diagram sion | weight(g) PU:30
1 B84104-A1-A10
2 B84104-A1-A20
4 <0.34 3 S 50 B84104-A1-A40
6 B84104-A1-A60
1 B84104-B2-A10
2 B84104-B2-A20
4 <0.34 4 61 60 B84104-B2-A40
6 B84104-B2-A60
1 B84104-C3-A10
2 B84104-C3-A20
4 <05 5 76 80 B84104-C3-A40
6 B84104-C3-A60
*) at 250 Vac. 50 Hz
Outline drawing
3 x flat plug Plug
78 DIN 46 244-A 6.3-0.8 (IEC 320/C14)
Lol f— \ Af3DIN 75
24 ‘_.__
l l £y -1 - _{- T
28.2 10.5 | ¥
max‘* + I ——— 1.5 40 50
} ~f- ‘f _—-L l
—is 55 —— | : 22.5 ret—
— Fee—20.7 max

Mounting section

—{21 0.5 |eap—
3
e}
@
N

40 = 0.1

MGO{)BSS

11
]LF '¢ & Dimensions in mm
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Power Line Filters for Single-Phase Systems

B 84103
B 84104

Insertion loss (typical values at Z = 50 ()

Unsymmetric measurement, adjacent arm terminated
——— - — . asymmetric measurement, both arms in parallel (common mode)

db
80
Qe
A A
~
I % R
\- ad
TG
4 ,’ D
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// / v
yi
207
/
0 .
100kHz 1 10 100 MHz
B 84103-B2-A10 — e
B 84104-B2-A10
db
80
ae ae
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. — ] \
40 N A
/ / / ‘& / \;
yawa -0\
/,
/ / !
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7
/
0
100kHz -~ 1 10 100 MHz
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B 84104-B2-A40
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symmetric measurement, (differential mode)

db
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I A
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/ }l N~ ,' \'
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A A
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Filters for Data and Signal Lines

General technical information

State-of-the-art data and signal transmission methods — particularly in terminal systems — allow
symmetrical data processing on simple unshielded multi-wire lines at a speed of up to several 100 K
bits/second.

In order to keep this technology alive even under the regulations of RFI suppression as well as from
the EMC point of view, highly symmetric suppression chokes and filters have been developed.
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B 84110-A

Filters for Data and Signal Lines

Insertion loss (typical values at Z = 50 )
—  Unsymmetric measurement, adjacent arm terminated
—e—.—. — asymmetric measurement, both arms in parallel (common mode)

_____ — symmetric measurement, (differential mode)

db db
80 80
ae ae
T 60 r 60 AN
N
i -1[\\
4 /1 ] -\
40 40 / ,,’ \ {\
" A AV 4
! Jy \ l
4 // v
20 20'J ya
4
0 0
100kHz 1 10 100 MHz 100kHz 1 10 100 MHz
B 84110-A-A5 —f B 84110-A-A10 —f
db db
80 80
de ,1/\ ae 1
/ |\ |
1 60 ,%4/:,\_ r 60 A ‘
L=<\ [
R 771\
.
40 'J //.’ \.\ 40 ,/ \.
'/ /,/ \A / \\ q
7/ 5 / N
20 A ,/ 20 # \J
’
// /
f
0
10 100 MHz 100kHz 1 10 100 MHz
—_—f

0
100kHz 1
B 84110-A-A40

B 84110-A-A20

—_—
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Filters for Data and Signal Lines B 84110-B

Insertion loss (typical values at Z = 50 ()

Unsymmetric measurement, adjacent arm terminated
— < — — — . asymmetric measurement, both arms in parallel (common mode)
______ symmetric measurement, (differential mode)

db
80
de
~~
t 60 fo*\ \\\\
g ~N
/I \\ \ \\
NN
/
40 0
/ \,
'. ‘\ \\
AN
20 =
0
100kHz 1 10 100 MHz
—_——
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General Information

1.3 Dimensions

The principal dimensions of PTC thermistors are specified as limit values. For detailed
information, please refer to the special data sheets.

2. Characteristic electrical values

2.1 Zero load resistance R;

The zero load resistance value Rj is the resistance value measured at a given temperature 9,
whereby the electrical load is kept so small that no noticeable change in the resistance value
occurs if the load is reduced to any value required.

For test voltages, please refer to the special data sheets.

2.2 Resistance-temperature characteristics

Thetypical resistance pattern at zero load versus the PTC thermistor temperature Rprc = f (Jprc)
is shown in the diagram below:

Typical resistance-temperature characteristic curve

A

Q
R DRmin Initial temperature
PTG (start of the positive ag)
Ro Rimin Minimum resistance
(resistance value at 9g,,,)
Dref Reference temperature
(start of the steep resistance rise)
Riet Reference resistance
(resistance value at )
9y Temperature
above the reference temperature 9,¢;
Rret R, Resistance
Ros in the range of steep rise
Runin (resistance value at 9,)
Rys PTC thermistor resistance
(resistance value at )

Figure 1

468



General Information

2.6 Temperature coefficient oy

The temperature coefficient ag of the PTC resistance is defined at each point of the
characteristic curve by the relation:
_14dRY _d

ag (B) = B g8 oo (Ix Re)
In the range of the steep rise in resistance between R, and R,, ag may be regarded as being
approximately constant. The following relation then applies:
Rt < Ry Ry < Ro: t = %

2 — Us
Within this temperature range, the reverse relation can equally be applied:
Rz = R1 e ap (132—131)

For the individual types, the specified values of ag relate only to the temperature range
of the steep resistance rise which is most important in practical applications.

2.7 Voltage and frequency dependence of the resistance

In addition to being dependent on the temperature, the resistance is also dependent upon
the field strength. This “varistor effect’” is caused by the basically existing field strength
dependence of the barrier layer resistance. This phenomenon is mainly appearing with
PTC thermistors when they have a high impedence, i.e. when the barrier layers are fully
developed. The varistor effect reduces the maximum achievable resistance value and the
value of og.

PTC thermistor Rerc = f (Oprc)
versus temperature and frequency

Q
b 3
Rerc i i_
o OHz ||
104
f ——
103 l 1kHz
i —
. 10Kz
" > 100kHz
- I
ol LT TT1
50 100 150 200°C

— derc

Figure 3
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General Information

2.10 Thermal capacitance Cy,

The thermal capacitance is the amount of heat required to increase the mean PTC thermistor
temperature by 1K. The unit of thermal capacitance is J/K.

2.11 Thermal cooling time constant T,

The thermal cooling time constant is the time taken for the mean temperature of the PTC
thermistor at zero load to change by 63.2% of the difference between initial temperature
and final temperature.

2.12 Thermal threshold time t,, operating turn-off time t,, o

The term "thermal threshold time’ was created in accordance with the DIN Draft Standard
concerning ‘thermal machine protection”, for PTC thermistor sensor in conjunction with
the corresponding control devices used for excess temperature protection of electrical
machines and motors. This time is the period taken for the PTC thermistor to respond and
reach the resistance value at which the control device turns off.

The thermal threshold time is stated in the special data sheets.

The operating turn-off time &, o« is a value of the thermal threshold time occurring in practical
application and it enables a classification of the PTC thermistor versions.

3. Permissible climatic and mechanical stress

3.1 Upper category temperature 9,,,, and maximum permissible PTC surface
temperature Vg, max

The upper category temperature (it corresponds to the maximum surface temperature) is the
maximum temperature which the PTC thermistor can take at its surface owing to electrical
and thermal loading.

3.2 Ambient temperature ., and storage temperature U,

The ambient temperature and storage temperature are the temperatures in the direct
environment of the PTC thermistor. These temperatures are identical to the surface
temperature of the PTC thermistor at zero load and thermal equilibrium at the intended place
of application.

3.3 Robustness of terminations

The terminations meet the requirements in accordance with DIN 40046, sheet 19, test U.
They may only be bent at a minimum distance of 4 mm from the soldered joint on the PTC
thermistor body or 4 mm from the point at which they leave their feed-throughs. During that
procedure, any mechanical load must be removed from the wire at the point of the lead outlet.
The bending radius must be at least 0.75 mm. '

Test U,: Tensile
Lead diameter <0.5mm= 5N
>0.5mm = 10N
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General Information

There is thus a clear relationship between PTC resistance and temperature. Under those
conditions, the PTC thermistor is able to carry out measuring and regulating tasks in the
region of the steep rise in resistance. The most important application in this respect is
protecting electrical machines from excess temperatures. A range of PTC thermistors with
operating temperature ratings of between 60 and 180°C is available for this purpose.

4.2 PTC thermistors as self-regulating thermostats

If a PTC thermistor is exposed to a field strength of the order of 10 V/mm it will experience
a rise in temperature above its reference temperature. This results in a balanced temperature
which is almost independent of the ambient temperature. Owing to its positive temperature
coefficient, the power consumption of the PTC thermistor wil| increase with a drop in
temperature and, conversely, will decrease with an increase in temperature. This thermostat
effect results in a temperature stabilization with stabilization factors (A%/A¥.,) between
5 and 10 in a room which is enclosed by PTC thermistors. Even with regard to changes of the
operating voltage, the stabilization mechanism will be effective. If the operating voltage
increases, the PTC thermistor initially consumes correspondingly more power, but, as a result,
its temperature increases and thus the current becomes stabilized at a lower level. The
performance (and thus the temperature) in the voltage range in question is therefore not
proportional to the square of the voltage, as it is the case with an ohmic resistance, but rather
is proportional to a considerably smaller power of the voltage which may be estimated at an
exponent of 0.1 (P = V®'). In other words: the power consumed is virtually independent of
the voltage within a wide voltage range.

Performance of PTC thermistor Schematic construction of a thermostat
P =f(t) versus time Construction providing good heat-conducting
characteristics with symmetrical heat dissipation
5 to ensure optimum heating performance
Heat
p . 1 ////A/////A////A/ 22256
= f{t) at construction
providing good 2 Y [ { °
heat-conducting
characteristics 3___;:: ty
P = fit) at construction
providing bad heat- 4 1 1- 1 o
conducting charac- N N\ \
teristics 5 V %WG

Heat
Figure 5a

1;5 Insulation (heat-conductive)
2;4 Electrode foil

3 PTC thermistor

6 Medium to be heated

Figure
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General Information

If ambient conditions remain constant, the current-voltage characteristic curve approximates
a hyperbola since the power comsumed between approximately 6 and 30 V/mm is almost
independent of the voltage. Various ""hyperbolas of equal power” apply to various ambient
‘conditions. On this basis, it is possible to define whether the PTC thermistor is operating
in air or liquid, and whether the surrounding medium is stationary or flowing.

4.4 PTC thermistors as switching elements in delay circuits

If a voltage is applied to a PTC thermistor in order to heat it above reference temperature,
the time taken to reach the reference temperature and the high resistance state will depend
upon the initial power. By appropriately selecting the voltage, series resistance, size of the
PTC thermistor, reference temperature, and heat capacity it is possible to vary the ""switching
time’” within wide limits. The following equation serves as an approximation for t:

- C -0 - vol (B = B0)

P,

t;, = Switching time [sec] W

¢ = Specific heat of the PTC thermistor material s
8 = Density of the PTC thermistor material [g/cm®] K-g
vol = Volume of the PTC thermistor [cm®]

Ut = Reference temperature of the PTC thermistor [°C]
¥ = PTCthermistor temperature before voltage is applied [°C]
P Initial heating power of the PTC thermistor [W]

An approximate value of the heat power developed in the PTC thermistor until the reference
temperature is reached is given by the following equation:

Y V = Operating voltage [V]
P = ~—R02 R, = PTC resistance value
(Rs + Ro) before voltage is applied [Q]
R, = Value of the series resistance [()].

The product of ¢ - § is with our PTC thermistor material approximately 3 W - s/K - cm®, thus
resulting in:
3-vol- (ﬁref - ﬁo) (Rs + RO)Z

‘/2 N Ro
After the time t; which starts when applying the voltage V— has passed, the network of PTC
thermistor and series resistor, which by comparison has a low resistance when being cold,
will have reached a value of approximately 100 times the previous resistance and the
current will have reduced by the same factor.

t,~

Application examples of delay circuits:

® Degaussing of color picture tubes

® Delay of relay circuits

® Control of the auxiliary starting phase of ac motors

476



General Information

5. Quality specifications

A production lot of components is not released until a hundred percentage test and an
additional random sampling test (before delivery to the customer) have been carried out. The
slipping through of defective components is statistically described by the so-called AQL values
.(acceptable quality level). Since the defective production batches are again subject to a
hundred percentage test, the rejection rate will be as small as possible, that the actual number
of defective components delivered lies clearly below the AQL values which we specify. For
random sampling tests carried out by the user, we recommed to observe the random sampling
test plans below, and to consider the acceptance characteristic curves corresponding to the
random sample amount:

MIL 105 D, DIN 40080.

The principles of statistics have to be applied when judging the quality of the components
delivered.

5.1 Quality of components delivered
The quality of components delivered is specified by the AQL values as follows:

Defect type Defect type Max. possible
defects

Defects in cases and leads ~ AQL Electrical defects AQL SAQL

Hundred percent defect 0.25 Hundred percent defect  0.25 0.25

Major defect 1.5 Major defect 0.65 1.5

Minor defect 25 Minor defect 1.5 25

5.2 Definition of the defects

For each defect class, for which an AQL value has been determined, only the number of
defective units (defective in respect of one or more characteristics within this defect class) is
taken into account, i. e. a defective component is counted only once.

5.3 Hundred percent defects (decisive defects)

In case of a hundred percent defect, any functional application of the component is impossible
or at least considerably impaired.

Criteria:

@ Short circuit

o Contact break

® Serious discrepancy in characteristics

® Broken leads

® Broken cases

® Incorrect type marking

5.4 Major defects

In case of a major defect, the serviceability of the component is noticeably impaired.
Criteria:

® Considerable exceeding of electrical characteristics

@ Considerable exceeding of mechanical characteristics

Exceeding these characteristics does not lead to hundred percent defects.
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General Information

Reos Resistance value of the PTC on the coil side at 9,,,, = 25°C Q
Rizs Resistance value of the PTC on the line side at ¥,,,, = 25°C Q
R, Load resistance Q
Rmin Resistance value at 9gmi, (Mminimum resistance) Q
R, Resistance value at 9, Q
Ry min Min..occurring resistance at 9, Q
Rerc PTC thermistor resistance Q
Riet Reference resistance Q
R, Series resistance Q
Rs max Max. permissible series resistance Q
R min Min. permissible series resistance Q
Ry Resistance value at temperature 9 Q
Ry PTC resistance value before voltage is applied Q
Ry Resistance value at ¥,,, = 25°C Q
ARy Tolerance of Ry -
T Tolerance -
th Thickness mm
t Time sec
t, Thermal threshold time sec
top off Operating turn-off time sec
ts Switching time sec
Th Thermal cooling time constant sec
vol Volume of PTC thermistor cm?®
Vigo) Breakover voltage V,Vrms
Vien) Breakdown voltage V,Vrms
Vimax Maximum operating voltage V,Vrms
Vop Operating voltage V, Vrms
Vere PTC thermistor voltage V, Vrms
Ve Rated voltage V,Vrms
Viest Test voltage — terminals/case V,Vrms
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Version A Version C
thm.x dmn
gis n Y
AR
= £
th it
max /Q ‘l
Dimensions in mm
Ordering code Q63100
P2390- -C955 |-C965 (-C975 |-C985 ([-C995 |Unit
Operating voltage
at amp = 60°C Vinax 30 30 30 30 30 Vv
Breakover current (typ.) Iig0) 1060 805 610 320 160 mA
Resistance value
at Yamp = 25°C Ras 0.8 1.2 1.8 4.6 13 Q
Tolerance of Ry AR3s +25 +25 +25 +25 +25 %
Minimum series resistance
at Vimex As min 4.8 6.1 8.7 26 34 Q
Reference temperature (typ.) e 130 130 130 130 130 °C
Leakage current (typ.)
at Vimax In 80 70 60 45 25 mA
Operating current Imax 5.5 4.3 3.0 1.0 0.7 A
Temperature coefficient (typ.) og 15 15 15 15 15 %/K
Thermal cooling time
constant (typ.) Tth 36 28 22 15 12 sec
Thermal conductance (typ.) G 15 13 12 10 7 mW/K
Thermal capacitance (typ.) Cin 0.54 0.36 0.26 0.15 0.08 J/K
Max. permissible storage
temperature Tstg mex 180 180 180 180 180 °C
Min. permissible storage
temperature Bstg min -25 -25 -25 -25 -25 °C
Ground (typ.) GND 1.5 0.9 0.6 0.4 0.25 g
Dimensions Amax 135 1.5 9.0 6.5 4.0 mm
thmax 3.5 3.5 3.5 3.5 3.5 mm
Leads dia. 0.6 0.6 0.6 0.6 0.5 mm

Resistance values measured at /i, < TmMA.
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Overload Protection and Delay Circuits
8oV

Application

The PTC thermistors are suitable for automatic short-circuit protection or overcurrent
protection. They are used in electronic devices, modules, low-power motors, loudspeakers,
circuits, and vehicles (refer to page 49).

Version
Plastic-encapsulated PTC thermistors with radial leads.

At‘hmax dmax e
_ Jr +¥
|l
S
1L
| Dimensions in mm
Ordering code Q63100— -P2390 | -P2390 | -P2390 | -P2390
-C910 -C930 -C940 -C950 Unit
Operating voltage
at 9,mp = 60°C Vinax 80 80 80 80 \"
Breakover current (typ.) lso) 1305 865 630 400 mA
Resistance value
at ¥,mp = 25°C Rys 0.9 1.65 2.3 3.7 Q
Tolerance of Ry ARy +25 +25 +25 +25 %
Minimum series resistance
at Vinax Re min 5.0 7.0 8.5 12.0 Q
Reference temperature (typ.) O 120 120 120 120 °C
Leakage current (typ.)
at Vinax I 65 50 40 30 mA
Operating current Imax 15 10 8 5.5 A
Temperature coefficient (typ.) og 16 16 16 16 %/K
Thermal cooling time
constant (typ.) Th - 65 55 46 36 sec
Thermal conductance (typ.) G 35 25 20 15 mW/K
Thermal capacitance (typ.) Cin 2.3 14 0.9 0.54 J/K
Max. permissible storage
temperature Fstg max 180 180 180 180 °C
Min. permissible storage
temperature Dstg min : -25 -25 -25 -25 °C
Ground (typ.) GND 3.5 2.4 1.8 1.5 g
Dimensions drmax 26 22 17.5 13.5 mm
thimax 3.5 3.5 3.5 35 mm
Leads dia. 0.8 0.6 0.6 0.6 mm
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Overload Protection and Delay Circuits
130V ac to 265V ac

Application

The PTC thermistors are suitable for automatic short-circuit protection or overcurrent
protection. They are used in electronic devices, modules, relay coils, circuits, and household
appliances (refer to page 49).

Version B

Non-encapsulated PTC thermistors with radial leads.

Version C

Plastic-encapsulated PTC thermistors with radial leads.

th d,
Version B26 4 e

=

>
Dimensions in mm
Ordering code Q63100- —-P2390 |-P2390 |-P350 |-P2330 |-P2390
-B26 -C26 -B22 -C810 |-C830 |Unit

Operating voltage
at 9,mp = 60°C Vinax 130 130 250 265 265 Vrms
Breakover current (typ.) ligoy 140 140 110 820 580 mA
Resistance value
at §ymp = 25°C Ros 31 31 60 2.6 3.7 Q
Tolerance of Ry ARy 20 [x20 [£30  |#25  |x25 (%
Minimum series resistance
at Vimax As min 130 130 40 25 36 Q
Reference temperature (typ.) e 120 120 80 120 120 °C
Leakage current (typ.)
at Vinax I 15 15 10 25 20 mA
Operating current Trnax 1.0 1.0 4.0 10 7 A
Temperature coefficient (typ.) ag 16 16 28 16 16 % /K
Thermal cooling time
constante (typ.) Tth - 36 80 135 110 sec
Thermal conductance (typ.) G - 12 24 36 27 mW/K
Thermal capacitance (typ.) Cin - 0,43 1.9 4.9 3.0 J/K
Max. permissible storage
temperature Fstgmax 180 180 180 180 180 °C
Min. permissible storage
temperature stg min -25 -25 -25 -25 -25 °C
Ground (typ.) GND 1.0 1.0 4.0 8 5 g
Dimensions Arnax 8.0 9.6 13 26 22 mm

thmax 4.7 5.7 9.7 5.5 5.5 mm
Leads dia. 0.6 0.6 0.63 0.8 0.6 mm
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Overload Protection and Delay Circuits
18V to 30V

Application

The PTC thermistors are suitable for automatic short-circuit protections or overcurrent
protection. They are used in electronic devices, modules, relay coils, circuits, and household
appliances (refer to page 49).

Version A
Non-encapsulated PTC thermistors with metallized front ends.

Version B
Non-encapsulated PTC thermistors with radial leads.

Version C
Plastic-encapsulated PTC thermistors with radial leads.

Ordering code Q63100-
P2390- -A25 -B25 -C880 |-C883 |-C890 |Unit
Operating voltage
at ¥,mp = 60°C Vinax 265 265 265 265 265 Vrms
Breakover current (typ.) lgo) 70 70 67 50 37 mA
Resistance value
atd,mp = 25°C Rys 80 80 70 120 150 Q
Tolerance of Ry ARy +25 +25 +25 +25 +25 %
Minimum series resistance
at Vinax Rsmin 1000 1000 620 600 2300 Q
Reference temperature (typ.) Oy 120 120 120 120 120 °C
Leakage current (typ.)
at Vinax I . 12 12 6 5 5 mA
Operating current Lnax 0.4 0.4 0.4 0.4 0.1 A
Temperature coefficient (typ.) og 16 16 16 20 16 % /K
Thermal cooling time
constant (typ.) Tih - - 25 25 13 sec
Thermal conductance (typ.) G - - 10 10 8 mW/K
Thermal capacitance (typ.) Cin - - 0.25 0.25 0.10 J/K
Max. permissible storage
temperature Ustg max 180 180 180 180 180 °C
Min. permissible storage
temperature Vst min —-25 —-25 -25 -25 -25 °C
Ground (typ.) GND 0.5 0.5 0.6 0.6 0.3 g
Dimension Amax 5.5 5.5 6.5 6.5 4.0 mm
thmax 25 4.5 5.5 55 5.5 mm
Leads dia. - 0.6 0.6 0.6 0.5 mm
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Overload Protection and Delay Circuits
250V ac to 550V ac

Application

The PTC thermistors are suitable for automatic short-circuit protection or overcurrent
protection. They are used in electronic devices, modules, relay coils, circuits, and household
appliances (refer to page 49).

Version
Non-encapsulated PTC thermistors with radial leads.

dmax
7N
Ol
<
® G Dimensions in mm
Ordering code Q63100 -P330 -P5330 | -P5330
-B402 -B405 -B406 Unit
Operating voltage
at 9ymp = 60°C Vinax 250" 420" 550" Vrms
Breakover current (typ.) ligo) 7 6 - 4 mA
Resistance value
at ¥omp = 25°C Rus 2000 3500 6250 Q
Tolerance of Ry ARy +20 +16 +20 %
Minimum series resistance
at Vinax Rsmin 0 0 0 Q
Reference temperature (typ.) e 60 60 60 °C
Leakage current (typ.)
at Viax I 1.5 1.0 1.0 mA
Operating current Imax 0.3 0.3 0.3 A
Temperature coefficient (typ.) ag 20 20 20 %/K
Thermal cooling time
constant (typ.) Tih 20 25 25 sec
Thermal conductance (typ.) G 5 6 6 mW/K
Thermal capacitance (typ.) Cin 0.1 0.15 0.15 J/K
Max. permissible storage
temperature Tstg max 180 180 180 °C
Min. permissible storage
temperature Bstg min -25 -25 -25 °C
Ground (typ.) GND 1.0 1.5 1.5 g
Dimensions Armax 5.5 5.5 5.5 mm
tmax 14 17 17 mm
Leads dia. 0.5 0.5 0.5 mm
Resistance values measured at Vo < 1.5V. ') Operating voltage at 9,m, = 40°C
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Thermostat Heating Elements
18V; 20V

Application

Owing to their thermostat effect, the PTC thermistors are mainly intended for fulfilling
temperature stablization tasks.

Due to their size and shape, they are particularly suitable for the design of low-power heating
systems operating at low voltages (refer to page 98).

Version A
PTC thermistor disc with metallized front ends.

Dimensions in mm

Ordering code Q63100— —P450 —-P460 -P310 -P330
-A210 -A31 -A87 -A87 Unit

Maximum operating voltage
at ¥ymp = 60°C Vinax 18 18 20 20 \Y
Resistance value
ati ¥,mp = 25°C Rys <15 2.5 6 6 Q
Tolerance of Rys AR5 - +30 +25 +25 %
Minimum series resistance
at Vmax Rs min - - - - Q
Dynamic
heating power" Payn 115 80 12 17 W
Stationary final power Pstat 4.8 4.0 0.9 1.0 W
Reference temperature (typ.) e 180 190 40 60 °C
Upper category temperature  $max 230 230 95 105 °C
Temperature
coefficient (typ.) R 13 11 16 20 %IK
Max. permissible storage
temperature Ut max 125 125 125 125 °C
Min. permissible storage
temperature Ustg min -25 -25 -25 -25 °C
Ground (typ.) , GND 2.0 1 2.0 2.0 g
Dimensions Omax 21.0 14.3 18.5 185 mm

thmax 1.2 1.1 2.2 2.2 mm

494



Thermostat Heating Elements
24V to 34V

Application

Owing to their thermostat effect, the PTC thermistors are mainly intended for fulfilling
temperature stablization tasks.

Due to their size and shape, they are particularly suitable for the design of low-power heating
systems operating at low voltages (refer to page 98).

Version A
PTC thermistor disc with metallized front ends.

Version F
PTC thermistor ring with metallized front ends.

Version R
Plate and block-type PTC thermistors with metallized side surfaces.

Ordering code Q63100 -P430 |-P350 |[-P390 |-P430 |-P450
-A81 -A67 -A67 -A67 -A67 Unit

Maximum operating voltage
at Yomp = 60°C Vimax 24 30 30 30 30 \Y
Resistance value ’
at Uamp = 25°C Ras 24 8 8 8 8 Q
Tolerance of Ry ARy +20 +50 +50 +50 +50 %
Minimum series resistance
at Vimax Rs min 0 0 0 0 0 Q
Dynamic
heating power" Payn 70 15 18 22 35 w
Stationary final power Pstat 3.6 1.1 1.8 2.6 2.9 w
Reference temperature (typ.) e 160 80 120 160 180 °C
Upper category temperature . 200 125 145 185 . |225 °C
Temperature
coefficient (typ.) (g 13 28 29 13 13 %/K
Max. permissible storage
temperature Vstg max 125 125 125 125 125 °C
Min. permissible storage
temperature Vstg min -25 -25 -25 -25 -25 °C
Ground (typ.) GND 1.5 1 1 1 1 g
Dimensions Armax 185 12.0 12.0 12.0 12.0 mm

thmax 1.7 2.0 2.0 2.0 2.0 mm
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Thermostat Heating Elements
265V ac

Application

Owing to their thermostat effect, the PTC thermistors are mainly intended for fulfilling
temperature stablization tasks.

Due to their size and shape, they are particularly suitable for the design of low-power heating
systems operating at mains voltage (refer to page 98).

Version A
PTC thermistor disc with metallized front ends.

Version R
Plate and block-type PTC thermistors with metallized side surfaces.

Ordering code Q63100~ -P3440 ~-P5490 -P5490
-A68 -A54 -A98 Unit

Maximum operating voltage
at ¥amp = 60°C Vimax 265 265 265 Vrms
Resistance value
at §omp = 25°C Rys 2 2 4 kQ
Tolerance of Ry ARgs +50 +1%0 +50 %
Minimum series resistance
at Vimax Rs min 0 0 0 Q0
Dynamic
heating power" Payn 55 45 20 w
Stationary final power Petat 2.8 3.4 3.3 W
Reference temperature (typ.) et 170 220 220 °C
Upper category temperature  9max 210 260 260 °C
Temperature
coefficient (typ.) og 16 16 16 %/K
Max. permissible storage
temperature stg max 125 125 125 °C
Min. permissible storage
temperature Vstg min -25 -25 -25 °C
Ground (typ.) GND 15 0.8 0.4 g
Dimensions Omax 12.3 8.2 5.5 mm

thmax 3.0 3.1 3.1 mm
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Thermostat Heating Elements
Explanitory Comments

“Dynamic” and "'stationary’’ heating power

The electrical powers converted in the PTC thermistor are fundamental as regards the design
of a particular heating system. However, these values are considerably influenced by the
construction of the heating system. By specifying Pq,, and Pg, it is possible to differentiate
between the individual version of PTC thermistors.

Payn: Electrical power converted in the PTC thermistor after turning on.

P..:: Stationary final power after completion of the heating process.

Functional description

Owing to the thermostat effect and the design of the heating system which shows good heat
conducting characteristics, the heat dissipated by the PTC thermistor is used to boil the water
after turning on (1). The power equilibrium which results due to the high degree of heat
extraction, causes the system to operate at a constant high heating power until all the water
has boiled away (2). After this, the PTC thermistor reduces its power consumption until it
remains steady at a final value 10 times less than the previous one (3).

Schematic construction of a heating for Input peak current
low-power appliances, e.g. egg boiler versus time
Lnmax = F(t)
A
R290/R291
W‘“‘“——’_“\“—‘—""—ﬂ 20 \
\\ § /1 \1
\ ey I \
' 2
5 ‘ 15 A\
4
2
10
5
1
1, 2 Metal parts for guidance of heat
3  PTC thermistor 05
4 Metal foils (electrodes)
5 Insulation — heat-conductive N 3
6  Evaporating tray N
7  Connecting cable
0
0 5 10 15min
___"

1 Turningon  (heating up)
2 Boiling (evaporating)
3 Boiling finished

Dry operation (equilibrating)

500



Questionnaire for Ordering New PTC Thermistors

PTC thermistors for special applications

The variety of possible applications for PTC thermistors extends well beyond the individual
applications stated in the data sheets. The PTC thermistors listed in the tables only constitute
a part of the range of the types available and are intended to provide a survey of basic PTC
thermistor characteristics which may be varied widely depending upon manufacturing
conditions. This ensures that PTC thermistors can be precisely matched to the requirements
of each particular application.

Thus, if you have not found the ""PTC thermistor” for your particular new applications please
complete the enclosed technical questionnaire andsend it to the following address:

Siemens Aktiengesellschaft
Unternehmensbereich Bauelemente
Vertrieb/Abteilung: BV Wid
Balanstral3e 73

D-8000 Miinchen 80

Our application laboratory will give you help and advice. The more detailed the specifications
that you give, the more quickly we will be able to find an appropriate solution.

For dimensional drawings
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General Technical Information

2. Electrical characteristics

2.1 Behavior of an NTC thermistor without load

2.1.1 Resistance value — temperature characteristic curve

The following equation is a good approximation for showing the dependence of the NTC

resistance value on the temperature:

B
Rr=Axe’
or, after conversion

1 1

8l—
Rr=Rg X e (T T

10? o i

Q X — —+
==
Ry NN 3000k
X3 2000K
10 N
5 NN
AN
AN
N
100
5 %\\
AN\ Va N
\A \)\
2000K7 X
107 3000K X\ \\ S
4000K s S —
5 5000K N
ANEAN N\
\ \ Figure 1
N N N\ Resistance — temperature
10-2 \ N characteristics (parameter = B)

80 40 0 40 80 120 160 200°C 240

—_—

R: NTC thermistor resistance value at temperature Tin K

Rr NTC thermistor resistance value at temperature Tz in K

A Constant with the dimension ()

B Material constant of the NTC thermistor with the dimension K, the "B value”
T Temperature in K

(1

(2)

Thetemperature coefficientof an NTCthermistor results from the equations (1) or(2) as follows.
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General Technical Information

AR ARg ‘ AB , Rp
—TL|= ="+ |==IIh 5
RT RR B RR ( )
ARRT is the maximum deviation of the resistance value at temperature T.

N
ARg

B is the tolerance at the rated temperature Ti.
R

—AEB— is the permissible deviation of the B value.

The resistance deviation thus consists of the basic tolerance of the rated resistance, and a
temperature-dependent component which includes the tolerance of the B value.

For example, the maximum resistance deviation expected in type K11/5%/10k is

at 20°C:10kQ+5%;

at 120°C : 0.6kQ+19%.

+25 3
%
sr |\
T«_Lzo A\
N\ prd
\ v
+15 A Ve -

N A

*5
0
-60 -40 ~-20 0 20 40 60 80 100 120 °C 140
Figure 3 —
Deviation range of the resistance value
(K11/5%/10kQ)

Inthe case ofthe precision NTCthermistors M841, M843, M846, M847, M867, an extremely close
resistance tolerance over a wide temperature range is achieved by special selection of the NTC
compound, by special production methods, and by individual adjustment.
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General Technical Information

2.2.2 Voltage-current characteristic curve

If aconstantelectric power is supplied to the NTC thermistor, then its temperature will first vary
considerably, butthe rate of change decreases with time. After a certain period, a steady state is
reached in which the power applied is dissipated into the environment by thermal conduction
or thermal radiation. '

In this case, Z—tT in equation (7) becomes 0; this results in

P Gth X (T_ Tamb) (8)

sz RT = Gth X (T_ Tamb)

£ = G x(T=Tm)
and with
8
R: = Axel
1 = Gth (Z—Iaénb)i_ (83)
B
" = G(h (T_Tamb) X A X eT (8b)

in the parameter description of the voltage-current characteristic curve, whereby Ry is the
(temperature-dependent) resistance value of the NTC thermistor.

If the voltage values obtained at a constant temperature are plotted versus the current,
then the result will be the voltage-current characteristic curve of the NTC thermistor. Equations
(8a) and (8b) are the parameter description of that characteristic curve, with the aid of which it
is possible to calculate the voltage-current characteristic curves of various ambient
‘temperatures or to draw them graphically in a double logarithmic coordinate system. [In this
case, the curves of equal power (P = const.) and the curves of equal resistance value
(R = const.) become straight lines at an angle of 45°.]
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A4a
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Y = -
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N
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Figure 4a

Voltage-current characteristic: M85/10 k()

(linear scale)
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General Technical Information

2.2.3 Thermal time constant 1,

If the electric load is disconnected from an NTC thermistor, then equation (7) changes to

) 5
10,0 ¢100 ——r :
kQ fieCc e ;
90 @ R(t)
1
R 80 i_& / ]
I 70 +70 (T
60 [0 N\ —
\_/
50 50|\
Ry
4,0 140 N
/
/ N
20 -20,/
10 // Figure 5
Resistance-time characteristic
0 _ (K164/10 kQ)
0 50 100 s 150
— st
G (T=Toms) + G x T = 0
This equation can be integrated and results in
t
(T_ Tamb) = (Tn - Tamb) X e_ W (9)
T; Initial temperature of the NTC
Tamb Ambient temperature

Th = % , the thermal time constant of the NTC
th

With the aid of equation (4) for R (8), the resistance-time characteristic curve can be calculated.
Example: K164 (figure 5)
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— g

108

17
M

102 \

Figure 7
Resistance value-heater current
10! characteristic (F75-34/14u)

0 5 10 15 20 25 30 mA 35

IHh

2.3 Externally heated NTC thermistors

Externally heated NTCs consist of a bead-shaped NTC thermistor onto which the glass carrier
of a heater helix is melted. With the help of that glass carrier, the heater is electrically isolated
from the NTC, but it still has a good thermal contact with the latter. A current flowing through
the heater helix controls the NTC thermistor resistance.

Externally heated NTC thermistors are mainly used for level regulation in carrier frequency
systems and generally as current-dependent, controllable resistors in measuring and
regulating systems.
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3.2 Installation notes
3.2.1 Soldering

In accordance with DIN 44070, the following maximum temperatures and times must be
observed when soldering at the NTC thermistor leads.

Dip soldering
Bath temperature 260°C — soldering time 4 s

Iron soldering
Iron temperature 360°C —solderingtime 2 s

Unless otherwise specified, soldering should not be carried out less than 6 mm away from
the NTC body. If the soldering conditions are more severe, resistance changes must be
expected. In the case of NTC thermistors without leads, soldering is only possible with certain
restrictions. Due to the temperature shock when the hot solder is applied, fine cracks may
occur in the ceramic body and result in resistance changes.

In order to prevent removal of the silver layer from the ceramic disc during soldering, solders
with silver additives or solders with low tin contents should be used.

3.2.2 Mechanical stress on the leads

Twisting (torsion) of the leads by an angle of 180° is only permissible if the distance from the
NTC body is at least 6mm.

It is not permitted to bend the leads directly at the NTC body.

The wire may be bent at a minimum distance of twice the wire diameter +2mm from the
NTC body. The bending radius must at least be 0,75 mm. Bending of the solder tags or plug
pins is not permissible.

3.2.3 Encapsulation and sealing

If NTC thermistors are to be encapsulated or sealed, care must be taken that no mechanical
stresses are transferred to the NTC. A method which has proved successful is to encapsulate
the NTC with a silicon rubber compound before sealing it with epoxy resins.

In order to prevent a corrosion of the NTC contacts, the sealing compound must be chemically
neutral.
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-
kQ
R
T 4
Ro
3

=N

~

§ Figure 8

Linearization of the characteristic
curve by a parallel resistor;:R, = 3k}
(K11/10 kQ)

920 0 20 40 60 80 100 °C 120

—_— D

The best linearization is obtained by placing that inflection point in the center of the operation
temperature range. The resistance value of the parallel resistor is then

B - Tctr

Fo = R X grr—

(1)

Rretr NTC thermistor resistance at the center temperature Ty,

B B value of the NTC thermistor
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—RZ—,buta

. . L. . r 2
possible loading of the voltage divider must be taken into account. The resistance of the
load takes effect as reduction of R,.

Any required voltage variations can be adjusted by means of the division ratio

3.3.3 Relay delay

Type series A34 has been predominantly developed for delaying relay operation. Those
NTC thermistors permit relay starting and delay times in the range between 0.1s and several
seconds. However, the delay time t; depends considerably on the supply voltage V,,,
approximately

1

td —_
3
Vop .

1
— — to
Vop?

and in addition, it is temperature-dependent. Its temperature coefficient is approximately
half that of the NTC thermistor if the following dimensioning rules are observed.

As showninfigure 10, a series connection of NTC thermistor and relay coil is used for delaying
the relay start.

10

R Figure 10
R Delay of relay start

When the voltage V,, is connected, the current through the relay coil will be limited to a
fraction of the relay response current by the high resistance of the cold NTC thermistor.
The NTC intrinsic heating causes the NTC resistance value to drop, and the current rises until
response current /.., of the relay is reached. The following rules should be observed when
dimensioning delay circuits with NTC thermistors (see figure 6).

® The supply voltage V,, should be at least 1.5 times and at most 6 times the maximum
voltage V; of the NTC voltage-current characteristic curve.

® The supply voltage V,, should be at least 1.5 times, but if possible, be twice the average
relay starting voltage.

® The maximum response current /., of the relay must not exceed 0.8 times the resulting
final current value I;.

® The stationary final current /s must not be greater than the continuous operating current
Iz specified in the data sheets. Should the NTC thermistor be short-circuited or
disconnected after the relay has been started, both, /., and I, may be greater than I
provided that the maximum current Iyrcw Will not be exceeded.
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Voltage regulation
(R51-4/1/20)

3.3.5. Parallel connection of NTC thermistors

Parallel connection of two or more NTC thermistors is only possible as long as the heating due
to electrical loading is negligible. As soon as the NTC thermistors are driven into the negative
section of the voltage-current characteristic curve, the NTC with the lowest resistance value
will carry most of the current, is thus heated even more, and will finally carry the complete
current amount.

4. Explanation of technical data

4.1. Rated or reference temperature

The terms used in the following technical data for NTC thermistors largely comply with
DIN 44070 "Thermistors, NTC Technical Terms and Tests"".

The temperature at which the rated resistance value is specified, is for historical reasons
mostly 20°C. Conversion to 25°C would result in unusual resistance values if interchangeability
with the original types is to be ensured.

As nowadays the reference temperature of 25°C is also used, this technical data introduces
a rated temperature at which the rated resistance value is specified; this being a deviation
from the standard. The rated resistance values specified in the technical data are no-load
resistance values, i.e. the resistance value is measured with such little electrical load that a
further reduction of the load would result in not more than a 0.1% change of the resistance
value.
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4.3 Matching pairs

Matching pairs of some NTC thermistor types are supplied upon request.

The two NTCs which are packed together, deviate in their rated resistances and B values only
by a specified amount from the common average value.

Two pairing conditions are offered:

RR _Rav

Matching pair P1 TR < +25%
B%fav < *2%

Matching pair P2 —RR";% < *15%
B3l < 21%

Thereby, R = w By = 5’**—252

Rr; and B, are rated resistance and B value of the one NTC thermistor, Rg, and B, rated
resistance and the B value of the other NTC thermistor.

5. Climatic categories in accordance with DIN 40040

In this data book, the climatic category is specified for each version concerned. The upper
and lower category temperatures can be found in table I. Table Il provides information on the
humdity category. '

Climatic categories are formed in accordance with DIN 40040, 2.73.

In compliance with this standard, the coding of climatic categories comprises three letters:
1. Code letter for lower category temperature

2. Code letter for upper category temperature

3. Code letter for permissible humidity category

Example for the formation of climatic categories with code letters: F K F
Lower category temperature - 55°C J

Upper category temperature +125°C

Humidity category

Annual average 75%

Max. values for 30 days per year 95%

No dew precipitation is permissible
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5.4 Code letters for humidity categories (in accordance with DIN 40040, 2.73)

3rd code
letter

Limits of the relative humidity”
Relative humidity

Annual
average

Maximum
value

Dew
precipi-
tation

e.g. suitable for the following
environmental component climates

R3)

<90%

100%

yes

Equipment instélled outside or in
outdoorrooms; incold, moderate, or
subtropical climatic areas; also in
unheated rooms which are not too
damp.

DS)

<80%

100% for
30 days?
per year

yes

Equipment in outdoor rooms and
in medium moist rooms; in
unheated rooms without major
additional moisture sources, in
moderate and cold climatic
areas. -

Equipment installed outside in
warm-dry climatic areas, if

Uiz = 75% in the month with
the most maisture:

<75%

95% for
30 days?
per year

seldom
and
slight

Equipment installed in warm-dry
climatic areas in outdoor and indoor
rooms, if Usgn= 70%® in the month
with the most moisture.

Operated equipment in rooms
endangered by moisture, e.g.
workshops, in cold, moderate,

and warm-dry climatic

areas.

Non-operated equipment in
moderate rooms endangered

by moisture, in moderate and

cold climatic areas; seldom and
slight short-term dew precipitation
is permissible.

=

<75%

95% for
30 days?
per year

no

Like category E, but dew
precipitation is not permitted.

" Specifications refer to the environmental component climate.

2 Those days should be distributed throughout the year in a natural way.

3 The values specified apply to all temperatures within the upper and lower category temperatures (per-
missible temperature range). Particularly for climatic areas with additional moisture sources.

4 The values specified for the relative humidity refer to components in ambient temperature. In case of
hlgher temperatures, the relative humidity decreases in accordance with DIN 40040, supplement I.

5)
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NfC Abbreviation for negative temperature coefficient thermistor

P Power

Pys Power rating at 25°C

Pso Power rating at 60°C

Pioo Power rating at 100°C

Prnax Peak NTC power rating (permissible power dissipation for short periods, providing
the NTC thermistor resistance Ry does not drop below a specific value)

R Resistance

R0 Resistance at 20°C

Ras Resistance at 25°C

Rso Resistance at 80°C

Rizo Resistance at 130°C

R_3 Resistance at —30°C

R.. Average resistance

Ry, Series of basic resistance values

ARy, Permissible deviation of the basic resistance values

Run Resistance of the heater helix of externally heated NTC thermistors

ARun Tolerance of the resistance of heater helix

Riot Resistance of the hot NTC thermistor

Rig Insulation resistance

Rmin Hot resistance (minimum value for continuous operation)

R, Value of parallel resistance

R, Relay resistance

Rg Rated resistance

ARg Tolerance of the rated resistance

ARy, Maximum change of the rated resistance after 10000 hours

Rs Series resistance

Ry NTC thermistor resistance at temperature T

Ryer NTC thermistor resistance at temperature T,

ARy Deviation of the resistance value from the ideal characteristic curve

(AR7) Expected resistance change after time ¢
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NTC Thermistors for Automotive Applications K 150

NTC thermistors with 12.5 () to 144

Application Temperature measurement, e.g. automotive cooling water
temperature, oil temperature

Version NTC thermistor disc, lapped in a coplanar way -
Terminals Front surfaces, silver-plated
Marking None

Quality characteristic Resistance drift: < £2% after 20000 temperature changes between
room temperature and upper category temperature

J Weight: approx. 0.3 g
d m Dimensions in mm

Climatic category FHF
in accordance with DIN 40040

Lower category temperature F — 55°C

Upper category temperature H +155°C

Humidity category F Average relative humidity < 75%
95% continuously on 30 days per year
85% occasionally on the remaining days
No dew precipitation is permissible

Storage temperatures
Minimum storage temperature U5 gmin —25°C
Maximum storage temperature Uygmax +65°C

Type Rated resistance Dimensions Ordering code

d [mm] | th [mm]
K 150/81/12.5 O 1250 7.7-1.0 20+05 Q63015—K9120—-S1
K 150/S1/82.5 O 8250 73-10 20-1.0 Q63015—K9820—-S1
K 150/S1/100 Q 100 Q 73-10 20-1.0 Q63015—K9101-S1
K 150/S1/144 Q) 144 O 69+04 1.4+03 Q63015—K9141-S1
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K 220

Characteristic data

Type K 220/81| 1.6 kQ 2.5k Unit
Power rating at 25°C Pys 220 220 mW
at 60°C Pso 180 180 mW

Rated temperature O 20 20 °C
Rated resistance Rr 1.6 25k Q
Tolerance " ARs | £10 +10 %
Resistance at 130°C R | 58 90 %
Tolerance of Ry3" ARz | £10 +10 Q
B value B 3560 3560 K
Tolerance” AB See resistance-temperature characteristic
Thermal conductance in air Giya 1 1 mW/K

in case of

chassis mounting Gwc | approx.6 | approx.6| mW/K
Thermal time constant Tih approx.5 | approx.5| s
Thermal capacitance Cin 30 30 mJ/K
"YAQL = 0.65%
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Temperature sensors K276

NTC thermistors with 330 (2 and 950 ()

Application Temperature monitoring, measurement, and regulation of liquids
Version Stainless stee! case, insulated terminals

Terminals Flat plugs 2.8 X 0.8 mm or 6.3x0.8mm in accordance with DIN
Marking Red color dot = 950 O

Quality characteristic Temperature measuring accuracy:
< +1.5Kin the range between 25°C and 100°C

0.6
AMP6,3x038
AMP2.8x0.8 — ><
@
| . £
9
)
Weight: approx. 8.0 g
<—17.7 max 30.5 max Dimensions in mm
12,4 max
Climatic category IME
in accordance with DIN 40040
Lower category temperature I — 10°C
Upper category temperature M +100°C
Humidity category E Average relative humidity < 75%
95% continuously on 30 days per year
85% occasionally on the remaining days
Seldom and slight dew precipitation is permissible
Storage temperatures

Minimum storage temperature g min —10°C
Maximum storage temperature ¥sgmax +65°C

Type | Rated resistance |B value |Flat plug |0rdering code

K 276/S2/330 (/2.8 330Q 3940 28x0.8 Q63027-K6331—-S228
K 276/S2/330 (/6.3 3300 3940 6.3 x 0.8 Q63027—-K6331—-S263
K 276/S2/950 (1/2.8 950 Q) 3760 28 x0.8 Q63027—-K6951—-S228
K 276/S2/950 (/6.3 950 O 3760 6.3 x 0.8 Q63027-K6951—-S263
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K 276

NTC thermistor resistance Ry = f (§)

versus NTC thermistor temperature
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NTC Thermistor
Temperature Sensor

K 277

DIN climatic category
(DIN 40 040)

Lower category temperature
Upper category temperature
Humidity category

Storage temperature

Minimum storage temperature
Maximum storage temperature

Characteristic data

Power rating at 25°C
Rated temperature
Rated resistance
Tolerance

Bvalue

Thermal conductarice
(in static air)

Thermal time coristant
(in static air)
Recommended measuring load
Insulation resistance
Test voltage

Test duration

GKE

-40°C

+125°C

average relative humidity = 75%

95% on 30 days per year, continuously;
85% on the remaining days, occasionally
rare, short-time dew precipitation permitted

mXxX®

0stg min. —-25°C
ﬂstg max. +65°C

P,s 900 mW 1)
¥  5°C
Rw  2kQ

ARr  refer to page 3
B approx. 3560 K
Gpa >12 mW/K

Tth 130s

<5 mw
R, >1MQ
Viest 1500V
t, 1s

1) Not for temperature measuring purposes. Refer to “recommended measuring load”.
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NTC Thermistor K 277
Temperature Sensor

Resistance-temperature characteristic

Temper- Resis- Temper- Resis- Temper- Resis- Temper- Resis-
ature tance ature tance ature tance ature tance
°C Q °C Q °C Q °C Q
-40 20 750 2 2287.00 44 430.10 86 114.80
-39 19530 3 2187.00 45 415.30 87 111.60
-38 18 380 4 2091.00 46 401.10 88 108.60
-37 17 310 5 2000.00 47 387.50 89 105.60
-36 16 310 6 1914.00 48 374.40
-35 15 380 7 1831.00 49 361.80 90 102.70
-34 14 500 8 1763.00 91 99.89
-33 13690 9 1679.00 50 349.70 92 97.18
-32 12 920 51 338.00 93 94.56
=31 12 200 10 1608.00 52 326.80 94 92.02
11 1541.00 53 316.10 95 89.56
-30 11 530 12 1477.00 54 305.70 96 87.18
-29 10 900 13 1416.00 55 295.80 97 84.87
-28 10 300 14 1357.00 56 286.20 98 82.63
-27 9747 15 1302.00 57 276.90 99 80.46
-26 9 224 16 1249.00 58 268.10
-25 8 733 17 1199.00 59 259.50 100 78.36
-24 8 271 18 1150.00 101 76.32
-23 7 837 19 1105.00 60 251.30 102 74.35
-22 7 429 61 243.30 103 72.43
=21 7 044 20 1061.00 62 235.70 104 70.57
21 1019.00 63 228.30 1056 68.77
-20 6 682 22 979.00 64 221.20 106 67.03
-19 6 341 23 940.80 65 214.40 107 65.33
-18 6 020 24 904.40 66 207.80 108 63.68
-17 5717 25 869.60 67 201.40 109 62.09
-16 5431 26 836.30 68 195.30
-156 5162 27 804.50 69 189.40 110 60.54
-14 4 908 28 774.00 111 59.03
-13 4 667 29 744.90 70 183.70 112 57.57
-12 4 440 71 178.10 113 56.15
-11 4226 30 717.10 72 172.80 114 54.78
31 690.40 73 167.70 115 53.44
-10 4023 32 664.90 74 162.70 116 52.14
-9 3831 33 640.40 75 167.90 17 50.88
-8 3650 34 617.00 76 153.30 118 49.65
-7 3479 35 594.60 77 148.90 119 48.46
-6 3316 36 573.10 78 144.50 120 47.30
-5 3162 37 552.50 79 140.40 :
-4 3016 38 532.80 121 46.18
-3 2878 39 513.80 80 136.30 122 45.08
-2 2747 81 132.40 123 44.02
-1 2623 40 495.70 82 128.70 124 42.99
41 478.20 83 125.00 125 41.98
0 2 505 42 461.50 84 121.50
1 2 394 43 445.50 85 118.10
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M 820
Characteristic data
Power rating at 25°C Pas 400 mW
at 60°C Pso 300 mW
Rated temperature 9r +100°C
Rated resistance Ry See resistance-temperature characteristic
Tolerance " AR;  Seediagram
B value B See resistance-temperature characteristic
Thermal conductance
in air GthA 3mW/K
in case of
chassis mounting Gine  approx. 20 mW/K
Thermal time constant approx. 30s
Thermal capacitance Cin 100 mJ/K
Permissible deviation of the
resistance-temperature measurement error
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M 820

Resistance-temperature characteristic

Type M 820/S1/30.7Q) | M 820/S1/39.6) | M 820/S1/77Q) M 820/S2/84.5()
Temperature Resistance Resistance Resistance Resistance
°C 0 Q Q Q
—-60 845 k 71.3 k 67.1 k 69.5 k
-50 38.7 k 34.1 k 34.4 k 35.9 k
-40 18.8 k 17.2 k 18.6 k 19.5 k
-30 9.68 k 9.17k 105 k 11.1 k
-20 5.21k 5.10k 6.20 k 6.55 k
-10 2.93k 2.96 k 3.79k 4.02k
+ 0 1.70k 1.77 k 2.39k 2.54 k

10 1.03k 1.10k 1.55k 1.65k

20 637 698 1.03 k 1.10k

30 406 456 670 753

40 265 305 486 525

50 177 208 344 373

60 120 144 248 269

70 83.7 102 181 198

80 59.1 73.5 135 147

90 42.3 53.6 101 111
100 30.7 39.6 77.0 84.5
110 22.8 29.8 59.7 65.6
120 17.2 22.8 46.8 51.5
130 13.1 17.6 37.0 40.9
140 10.1 13.8 29.6 32.8
150 7.8 10.9 23.9 26.5
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NTC Thermistor M 861
Miniature Sensor

Resistance value 30 kQ
Application miniature thermistor for high-accuracy temperature
' measurement throughout the range —40°C to +120°C
Version epoxy resin coated thermistor
Terminals 0.25 mm dia leads, teflon encapsulated nickel wire

Quality characteristic high stability due to special aging,
dielectric strength: 200V dc voltage

Nickel lead, 0.25 mm dia (AWG 30)
teflon-insulated

-y
o
. £
* A . wei :
e 47104 1—-7,5 qu"j pprox. weight 0.1g
32*09 Dimensions in mm
DIN climatic category GKC

(DIN 40 040)

Lower category temperature G -40°C
Upper category temperature K +125°C
Humidity category C average relative humidity = 95%
max. value 100%, including dew precipitation

Storage temperatures

Minimum storage temperature g min. —25°C
Maximum storage temperature g max. +65°C

Characteristic data

Power rating at 25°C Pys 140 mW

Rated temperature IR 25°C

Rated resistance Ry 30 kQ

Tolerance 1) AR, 5%

B value B 3970K

Thermal conductance in air Gia 1.4 mW/K

Thermal time constant Tih <20s

Type | Rated resistance ‘ B value ’ Ordering code
M861/S1/30 kQ ‘ 30 kQ ‘ 3970 K ‘ Q63086-M1303-S1
1) AQL = 0.65%

552



NTC Thermistor ‘ M 861
Miniature Sensor

Resistance tolerance and measuring accuracy
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