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Selector Guide

PTC thermistors for overload protection

Type Vimax In Is TRet Rn Page
v mA mA °C Q
B59165 |20 800 1300 | 150 1
(C 1165) 41
B599*5 |20 150 ... |300... [160 0,2 ...
12 (C 9*5) 2900 |5700 13 43
B599*5 |30 120 ... [240.. [120 0,2 ...
(C 9*5) 2500 | 5000 13 46
B599*0 |54 55.. |120.. |160 0,9 ...
(C 9*0) 1150 | 2370 55 49
B599*0 |80 30.. |60.. |80 0,9 ...
(C 9*0) 530 1100 55 52
B599*0 |80 50 ... |100... |120 0,9 ...
(C 9*0) 1000 | 2000 55 55
B599*0 |80 86... |130.. |130 08 ...
(C 9*0) 1000 | 1500 409 |58
B598*0 | 160 35... |70.. |160 2,6 ...
(C 8*0) 800 1600 150 61
B598*0 | 265 15... |40.. |80 2,6 ...
(C 8*0) 350 710 150 64
B598** | 265 55.. |90.. |130 35 ...
(C 8*0) 650 980 160 67
B598*1 | 265 30.. |65.. |[135 2,6 ...
(C 8*1) 730 1450 150 70
B598** |265.. |12.. |[24.. |[120 2,6 ...
(C8*) |550 650 1300 1500 |73
B597** (420... |8... 17... |110.. |25...
Y o B 7+ |1000 |123 245 120 7500 |79
B750

\ <9852,
\k/

Siemens Matsushita Components



Selector Guide

PTC thermistors for overload protection

Type Vimax IN Is TRef RN Page
\Y mA mA °C Q
B5940* 500... |25... 6,5 ... 60 3500 ...
(B 40%) 550 4 12 5500 84

Telecom PTC thermistors

B5902* | 245 55.. [110.. |120 10 ...
£ APTC\ (S 102 400 70 86
e B1084) 250

\Q/

e B5903* |245  |90.. [200.. |120 |9..
(9103%) 180 | 360 50 88
=| B5908* |245  [90.. [200.. [120  |9..
(9103%) 180 | 360 50 90
- B59707 |80 45 90 120 125
(A 707) 92
_ B59607 |80 65 130  |120 |55
' (A 607) 92
=ns B59*01 |30 90.. |185.. (85,130 [3,1...
(P 1*01) 310 | 640 13 94
S+M B59*15 |80 40.. |85.. |80;120 |16 ...
P1115 (P 1*15) 150 | 310 55 97
A120

10 Siemens Matsushita Components



Selector Guide

PTC thermistors for picture tube degaussing

Type Vinax fin Iy R Reoil Page
App mApp Q Q
B59*** 140 =224 .. |<40 5. 35 ...
(C 1650 225 8 8,5 100
S 1481)
B59*** 265 >11... |£225 |18... 12 ...
(*14**) =20 <40 25 25 100
B59*** 265 >18. <20 9.. 10 ...
(J**) 225 18 20 101
B59*** 265 210... |<3 9.. 10 ...
(T***) >25 <5 30 25 102
B59*** 265 >20... <10 45 .
(Tx) >32 <25 9 12 104
B59250
(C 1250) |265 211 <20 25 25 100
B59450
(C 1450) | 265 >20 <25 18 12 100
' B59250 |265 >10 <3 28 25
(T250) (typ.) 102
B59170 265 >16 <3 18 17
(T170) (typ.) 102
B59100 |265 =20 <3 22,5 10
(T100) (typ.) 102
Switching PTC thermistors
Type Vimax | IN Is TRef Rn Page
\% mA mA °C Q
B5911* 265 15 .. 40 ... 80; 120 | 70; 150
(C 111%) 55 110 109
B59xx0 | 265 24 .. |50.. |120 150 ...
(3 150) 35 70 320
(J 200)
(J 320) 111
B59339 80 ... 8... 16 ... 115... |32...
(J 2% 265 77 150 130 1500 112
B593** 265 7... 15 ... 115 ... |5000
(J29) 14 30 190 116
Siemens Matsushita Components 11



Selector Guide

PTC thermistors for motor starting

Type Vinax Imax TRef Ry Page
\Y mA °C Q
- & B5919*; B5921* 180 ... 4 ... 120; 135 4,7 ...
- Y (A 1% A5, J5%) | 400 10 47 118
PTC
| 2l A196

PTC thermistors for motor and machine protection

Type Vimax TnAT RN Page
\Y °C Q
B59100 30 60 ... 190 <100
(M 1100) 120
B59135 30 60 ... 180 <250
(M 135) 128
B59155 30 60 ... 180 <100
(M 155) 136

B59300 |30 60 ... 190 <300
(M 1300) 124
B59335 |30 60 ... 180 <750
(M 335) 132
B59355 |30 60 ... 180 <300
(M 355) 140

12 Siemens Matsushita Components



Selector Guide

PTC thermistors as level sensors

Type Vimax k. oil k. air Is Rn Page
mA mA S Q
Q63100 |24 >45 <355 |2 140
(E 11) 144
B59020 24 >41,7 |<26,7 |2 135
(E 1020) 146
B59010 |24 =45 <335 |2 100 ...
(D 1010) 200 148
Siemens Matsushita Components 13



Selector Guide

PTC thermistors for measurement and control

Type Vimax TnaT R Page
\Y °C Q
B59008 |30 60 ... <250
ﬁ (C8) 180 150
B59100 |30 -20... <100
J | (C 100) 180 152
Type Vinax Imax TRef Rn Page
\Y, mA °C Q
B59401 |20 175 ... 40 ... 80 ...
é (D 401) 270 120 130 156
TSHM

14 Siemens Matsushita Components



Selector Guide

PTC thermistors for measurement and control

Type Vimax TnaT Rn Page
\Y °C Q
B59801 |30 60 ... <100
% (D 801) 160 158
StM
| z O
g=s
w
Rl B59901 |30 60 ... <100
' (D 901) 140 160
B59701 |25 70 ... <1000
. (A 701) 130 162
=MED

Siemens Matsushita Components
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Selector Guide

PTC thermistors as heating elements and thermostats

Type W TRef RN Page
\% °C Q
B59060 |12 0...280 9..2320
A (A 60) 164
N 4 B59053 | 230 50 ... 270 4200 ... 6000
(A 53) 168
B59066 | 230 50 ... 270 1200; 1700
(A 66) 170
B59042 12 40 ... 280 3,2..128
(R 42) 166
B59102 | 230 50 ... 290 700 ... 1300
(R 102) 172

16 Siemens Matsushita Components



Index of Types

Type Page Type Page
A C 861 70
AS3 168 C 870 61, 64, 67, 74
A 60 64 c871 70
A 66 170 C 872 74
A 192 118 C8r3 7
A 196 118 cara 7
A 501 118 C 875 74
A 502 118 C 880 61, 64, 67, 74
A 508 118 c 881 70
A 544 118 C 883 74
A 607 92 C 884 74
A 701 162 C 885 [
A 707 92 C 886 74

C 890 61, 64, 74
B C 891 70
B 404 84 €910 49, 52, 55, 58
B 406 84 Cc 915 43, 46
B 750 79 C 930 49, 52, 55, 58
B 751 79 C 935 43, 46
B 752 79 C 940 49, 52, 55, 58
B 753 79 C 945 43, 46
B 754 79 C 950 49, 52, 55, 58
B 755 79 C 955 43, 46
B 758 79 C 960 49, 52, 55, 58
B 770 79 C 965 43, 46
B 771 79 C 970 49, 52, 55, 58
B 772 79 C 975 43, 46
B 773 79 C 980 49,52, 55, 58
B 774 79 C 985 43, 46
B 1084 86 C 990 49, 52, 55

C 995 43, 46
C C 1118 109
cs 150 C 1119 109
C 100 152 C 1165 4
c810 61, 64, 67, 74 C 1250 100
c 811 70 C 1450 100
C 830 61, 64, 67, 74 C 1650 100
Cc831 70
C 840 61, 64, 67, 74 D
C 841 70 D 401 156
C 850 61, 64, 67, 74 D 801 158
C 851 70 D 901 160
C 860 61, 64, 67, 74 D 1010 148

Siemens Matsushita Components
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Index of Types

Type Page Type Page
E P
E11 144 P 1101 94
E 1020 146 P 1115 97
G P 1201 94
P 1215 97
g iggg gg P 1301 94
61033 88 P 1315 97
G 1034 88 R
G 1081 90
G 1082 90 R 42-A40 166
G 1083 20 R 42-A60 166
G 1084 20 R 42-A80 166
3 R 42-A120 166
R 42-A160 166
J29 116 R 42-A180 166
j igg igi R 42-A220 166
1120 Yo1 R 42-A280 166
3150 11 R 102 172
J 200 111 S
J 209 101
J 280 112 S 1022 86
J281 112 S 1023 86
J282 112 S 1024 86
J 459 112 S 1025 86
j ;gg ﬂ; S 1451 100
3286 X2 S 1461 100
3287 112 S 1481 100
J 288 112
J 289 112 T
J 290 112 T 100 103
J320 111 T 104 103
J 50% 118 T 108 103
1202 118 T 109 104
M T 120 103
s o
M 155 136
M 335 132 T 205 104
M 355 140 T 209 103
M 1100 120 T 250 103
M 1300 124 T 251 103
18 Siemens Matsushita Components



General Technical Information

1 Definition

A PTC thermistor is a thermally sensitive semiconductor resistor. Its resistance value rises sharply
with increasing temperature after a defined temperature (reference temperature) has been
exceeded.

The very high positive temperature coefficient (PTC) has given the PTC thermistor its name.
Applicable standards are EN 144 000, EN 60738-1, IEC 60738-1 and DIN 44 080.

2 Structure and function

PTC thermistors are made of doped polycrystalline ceramic on the basis of barium titanate. Gene-
rally, ceramic is known as a good insulating material with a high resistance. Semiconduction and
thus a low resistance are achieved by doping the ceramic with materials of a higher valency than
that of the crystal lattice. Part of the barium and titanate ions in the crystal lattice is replaced with
ions of higher valencies to obtain a specified number of free electrons which make the ceramic con-
ductive.

The material structure is composed of many individual crystallites (figure 1) which are responsible
for the PTC thermistor effect, i.e. the abrupt rise in resistance. At the edge of these monocrystallites,
the socalled grain boundaries, potential barriers are formed. They prevent free electrons from dif-
fusing into adjacent areas. Thus a high resistance results. However, this effect is neutralized at low
temperatures. High dielectric constants and sudden polarization at the grain boundaries prevent the
formation of potential barriers at low temperatures enabling a smooth flow of free electrons.

Above the Curie temperature dielectric constant and polarization decline so far that there is a strong
growth of the potential barriers and hence of resistance. Beyond the range of the positive
temperature coefficient a the number of free charge carriers is increased by thermal activation. The
resistance then decreases and exhibits a negative temperature characteristic (NTC) typical of se-
miconductors.

Figure 1

Schematic representation of the polycrystalline
structure of a PTC thermistor.

The PTC resistance Rptc is composed of indivi-
dual crystal and grain boundary resistances.
The grain boundary resistance is strongly tem-
perature-dependent.

~— Rp1c = Ryrain * Rgrain boundary
Rgrain boundary = f(T) TPT0315-9

3 Manufacture

Mixtures of barium carbonate, titanium oxide and other materials whose composition produces the
desired electrical and thermal characteristics are ground, mixed and compressed into disks, was-
hers, rods, slabs or tubular shapes depending on the application.

Siemens Matsushita Components 19



General Technical Information

These blank bodies are then sintered, preferably at temperatures below 1400 °C. Afterwards, they
are carefully contacted, provided with connection elements depending on the version and finally
coated or encased.

A flow chart in the quality section of this book (see page 185) shows the individual processing steps

in detail. The chart also illustrates the extensive quality assurance measures taken during manu-
facture to guarantee the constantly high quality level of our thermistors.

4 Characteristics

A current flowing through a thermistor may cause sufficient heating to raise the thermistor's tempera-
ture above the ambient. As the effects of self-heating are not always negligible, a distinction has to be
made between the characteristics of an electrically loaded thermistor and those of an unloaded ther-
mistor. The properties of an unloaded thermistor are also termed “zero-power characteristics”.

4.1 Unloaded PTC thermistors

4.1.1 Temperature dependence of resistance

The zero-power resistance value Ry is the resistance value measured at a given temperature T with
the electrical load kept so small that there is no noticeable change in the resistance value if the load
is further reduced.

For test voltages, please refer to the individual types (mostly < 1,5 V).

Figure 2 shows the typical dependence of the zero-power resistance on temperature. Because of
the abrupt rise in resistance (the resistance value increases by several powers of ten), the
resistance value is plotted on a logarithmic scale (ordinate) against a linear temperature scale
(abscissa).

TPT0316-H Figure 2

IgR

Typical resistance/temperature characteristic
Rerc =1 (Tprc)
RN Rated PTC resistance

(resistance value at Ty D25°C)

Rmin Minimum resistance
(resistance value at Trpin)

TrRmin  Temperature at Ry,
(a becomes positive)

RRef Reference resistance
(resistance value at Trey)

TRef Reference temperature
(resistance rises sharply)

Rptc  Resistance in the steep region

Iy Temin ~ Tret  Trc  C Terc  Temperature for which Rptc
— T is guaranteed

/?PTC

|

|

min !
I I

|

|

I

.

TPT0316-H

|
|
|
1
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General Technical Information

The tolerances in figure 3 are provided for PTC thermistors which must have an exactly defined

zero-power resistance curve.

TPT0317-Q

IgR
T RPTCan

Figure 3

Variation of PTC resistance
Rptc =f (Tptc) (tolerance diagram)

RN Rated resistance
Resistance value at Ty with
specified tolerance + AR

Rnin Minimum resistance value
E(TRef+A TRef) : at TRmin
RRef Resistance value at Tgey

Ry*+AR, ‘ R (Tref — ATRef) Resistance value at
R _AR [ } TRet — ATRet
- b | .

NN Y . ] 1 R (Tret + ATrer) Resistance value at
‘ ! K i Tret + AT}
| Tret ™ ATkt | Tret T A get Ref Ref
T‘ I ; ‘TH T : 5 TRet £ ATRet Reference temperature
N Rmin Ref PTC with + tolerances

—e 7

Minimum resistance value
at Tprc

RpTCmin

4.1.2 Rated resistance Ry

The rated resistance Ry is the resistance value at temperature Ty. PTC thermistors are classified
according to this resistance value. The temperature Ty is 25 °C, unless otherwise specified.

4.1.3  Minimum resistance Ry,

The beginning of the temperature range with a positive temperature coefficient is specified by the
temperature Tgrnin. The value of the PTC resistance at this temperature is designated as Ry,. This
is the lowest zero-power resistance value which the PTC thermistor is able to assume. Ry, is often
given as a calculable magnitude without stating the corresponding temperature. The R, values
specified in this data book allow for the R tolerance range of the individual types and represent the
lower limit.

4.1.4 Reference resistance RRpes at reference temperature  Tret

The start of the steep rise in resistance, marked by the reference temperature Tres, Which corre-
sponds approximately to the ferroelectric Curie point, is significant for the application. For the indi-
vidual types of PTC thermistors it is defined as the temperature at which the zero-power resistance
is equal to the value Rref = 2+ Rpin-

Siemens Matsushita Components 21
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415 Resistance Rprc attemperature Tprc

This point on the Rpt¢ = f (Tprc) characteristic is typical of a resistance in the steep region of the
curve. The resistance value Rptc is the zero-power resistance value at the temperature Tpyc. For
the individual types Rprc is specified as a minimum value.

4.1.6 Temperature coefficient o

The temperature coefficient of resistance a is defined as the relative change in resistance referred
to the change in temperature and can be calculated for each point on the R/T curve by:

1 Ddl? dlnR IgR

a=gr T = In10 Lygr

In the range of the steep rise in resistance between Rre Und Rprc, @ may be regarded as being
approximately constant. The following relation then applies:

Within this temperature range, the reverse relation can be equally applied:
AOT,-Ty)
R,=R, e % '
The values of a for the individual types relate only to the temperature range in the steep region of
the resistance curve, which is of primary interest for applications.

4.1.7 Nominal threshold temperature ~ Tyat

For certain PTC types the pair of values Tyat, RyaT iS specified instead of Tref, Rres- The tempe-
rature relating to a defined resistance value in the steep region of the curve is given as the nominal
threshold temperature  TyaT-

4.2 Electrically loaded PTC thermistors

When a current flows through the thermistor, the device will heat up more or less by power dissipa-
tion. This self-heating effect depends not only on the load applied, but also on the thermal dissipa-
tion factor & and the geometry of the thermistor itself. Self-heating of a PTC thermistor resulting from
an electrical load can be calculated as follows:

P=vi= %’L’ = 5T TA)+C[,7E%
P Power applied to PTC

14 Instantaneous value of PTC voltage
I} Instantaneous value of PTC current

dH/dt Change of stored heating energy over time

22 Siemens Matsushita Components
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o Dissipation factor of PTC

T Instantaneous temperature of PTC
Ta Ambient temperature

Cy,  Heat capacity of PTC

dT/dt Change of temperature over time

4.2.1  Surface temperature Tgy¢

Tsurf is the temperature reached on the thermistor’s surface when it has been operated at specified
rated voltage and in a state of thermal equilibrium with the ambient for a prolonged period of time.
The specifications in the data sheet section refer to an ambient temperature of 25 °C.

4.2.2  Current/voltage characteristic

The properties of electrically loaded PTC thermistors (in self-heated mode) are better described by
the I/V characteristic than by the R/T curve. It illustrates the relationship between voltage and cur-
rent in a thermally steady state in still air at 25 °C, unless another temperature is specified.

TPT0318-Y Figure 4

Iprc
I/V characteristic of a PTC thermistor
Ik Trip current at applied voltage Vi
I L (start of current limitation)

I Residual current at applied voltage Vijax
| (current is balanced)

Vmax ~ Maximum operating voltage
WN Rated voltage (Vy < Vinax)
Vb Breakdown voltage (Vp > Vinax)

I ————

i
|
|
|

1

Vi Vy Vinax Vo

VPTC

4.2.3  Trip current [l

The trip current Iy is the current flowing through the thermistor at an applied voltage V. It is the
current at which the electrical power consumed is high enough to raise the temperature of the de-
vice above the reference temperature Tret.
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4.2.4 Rated current [y and switching current Ig

The tolerance range of the trip current depends on the mechanical and electrical component tole-
rances. Knowing the tolerance limits is decisive in selecting the most suitable PTC thermistor. In
practical use it is important to know at which current the PTC thermistor is guaranteed not to trip
and at which currents the thermistor will reliably go into high-resistance mode. For this reason we
do not specifiy the trip current in general, but its lower limit /y and its upper limit /s.

Rated current [y: At currents < Iy the PTC thermistor reliably remains in low-resistance mode.
Switching current  Ig: At currents = /5 the PTC thermistor reliably goes into high-resistance mode.
The currents specified in the data sheets refer to T, = 25 °C.

4.25 Residual current |

The residual current I is the current developed at applied maximum operating voltage Vj,,x and at
thermal equilibrium (steady-state operation).

43 Electrical maximum ratings  nax, /smax

In electrically loaded PTC thermistors electrical power is converted into heat. The high loads gene-
rated for a short period of time during the heating phase (the PTC thermistor is in low-resistance
mode when the operating voltage is applied) are limited by the specification of maximum permissi-
ble currents Iyax /smax @nd voltages V,,ox in the data sheet section.

The number of heating processes is also an important criterion. The permissible number of swit-

ching cycles not affecting function or service life is given in the data sheets and applies to operation
at specified maximum loads.

4.3.1 Maximum operating voltage  V,ax, rated voltage V,
maximum measuring voltage  Vjeas max and breakdown voltage  Vp

The maximum operating voltage V5« is the highest voltage which may be continuously applied
to the thermistor at the ambient temperatures specified in the data sheets (still air, steady-state,
high-resistance mode). For types without V},,5 specification (e.g. heating elements) the permissible
maximum voltage is V) + 15 %.

The rated voltage V) is the supply voltage lying below Vi ax-

The maximum measuring voltage  Vjyeas max iS the highest voltage that may be applied to the ther-
mistor for measuring purposes.

The breakdown voltage Vj is a measure for the thermistor's maximum voltage handling capability.
Beyond Vp the PTC thermistor no longer exhibits its characteristic properties.

Switching current, operating current or minimum series resistances are specified to ensure that the
PTC thermistor will not be overloaded.

4.3.2  Switching time tg

If Vinax and /s are known, it is possible to describe the PTC thermistor’s switch-off behavior in
terms of switching time ts. This is the time it takes at applied voltage for the current passing through
the PTC to be reduced to half of its initial value. The tg values apply to Ty = 25 °C.

24 Siemens Matsushita Components
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4.3.3 Insulation test voltage Vj

The insulation test voltage Vig is applied between the body of the thermistor and its encapsulation
for a test period of 5 seconds.

4.3.4 Pulse strength Vp

The pulse strength is specified on the basis of the standardized voltage pulses shown in figure 5.
Voltage transients within the stated number of cycles and amplitude will not damage the compo-
nent.

1)
A VaN Figure 5
0+———— |
v 1
Ymax I Pulse definition as per IEC 60-2
* // | VDE 0433
50b———JL — :_ _____ Vrax Rise time: t, = 8 us
: Decay time to half value: {3 = 20 ps
| Peak voltage value: refer to
| individual type
|
10+-— |
0 i -
‘/r-—l f
[ TPT0433-D
4.4 Thermal characteristics

4.4.1 Thermal cooling time constant T,

The thermal cooling time constant refers to the time necessary for an unloaded thermistor to vary
its temperature by 63,2 % of the difference between its mean temperature and the ambient tempe-
rature.

Equation for temperature change: T(t,) = T(t;) + 0,0632 (T(t;) — Ta) With &, — t1 = Ty

4.42  Thermal threshold time t,

The thermal threshold time t, is the time an unloaded PTC thermistor needs to increase its tempe-
rature from starting temperature (25 °C) to reference temperature Tges or nominal threshold tempe-
rature Tyat (resistance 1330 Q) by external heating.

4.4.3 Responsetime tg

The response time (g is the time a PTC thermistor requires to recognize the change of power dis-
sipation resulting from a change of the surrounding medium at applied voltage. After this period of
time the residual currents assigned to the individual media become effective in the device.
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444  Settling time g

The settling time fg refers to the time the PTC thermistor needs to reach operating condition after
the operating voltage has been applied (only for level sensors).

5 Notes on operating mode

5.1 Voltage dependence of resistance

The R/T characteristic shows the relationship between resistance and temperature at zero power,
i.e. when self-heating of the PTC thermistor is negligible.

The resistance of the PTC thermistor is composed of the grain resistance and the grain boundary
transition resistance. Particularly in the hot state, the strong potential barriers are determining resi-
stance. Higher voltages applied to the PTC thermistor therefore drop primarily at the grain bound-
aries with the result that the high field strengths dominating here produce a break-up of the potential
barriers and thus a lower resistance. The stronger the potential barriers are, the greater is the influ-
ence of this “varistor effect” on resistance. Below the reference temperature, where the junctions
are not so marked, most of the applied voltage is absorbed by the grain resistance. Thus the field
strength at the grain boundaries decreases and the varistor effect is quite weak.

Figure 6 shows the typical dependence of resistance on field strength. It can be seen that the diffe-
rence in resistance is largest between R(E;), R(E,) and R(Ejz) at temperature Ty,ox and thus in the
region of maximum resistance. (Note: Rp¢ is plotted on a logarithmic scale.)

TPT0319-7 Figure 6
'g Rec Ey=1Vmm™'
Rmaxt / Influence of field strength E on the
§ R/T characteristic (varistor effect)
Ey=50vmm’ OR1 > OR2 > OR3
Rmaxz N\
E5 =100Vmm’
Rmax 3 >~-\3
7-min 7.mzm
—Tprc
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Due to this dependence on the positive temperature coefficient of the field strength, operation on
high supply voltages is only possible with PTC thermistors that have been designed for this purpose
by means of appropriate technological (grain size) and constructional (device thickness) measures.

The R/T curves in the data sheet section are zero-power characteristics.

5.2 Frequency dependence of resistance

Due to the structure of the PTC thermistor material the PTC thermistor on ac voltage is not a purely
ohmic resistor. It also acts as a capacitive resistor because of the grain boundary junctions (see
equivalent circuit diagram, figure 7).

Rgrain boundary Figure 7
i
e
Rgrain
—1— — Equivalent circuit diagram of a
PTC thermistor on ac voltage

cgrain boundary TP10320-A

The impedance measured at ac voltage decreases with increasing frequency. The dependence of
the PTC resistance on temperature at different frequencies is shown in figure 8. So the use of the
PTC thermistor in the AF and RF ranges is not possible, meaning that applications are restricted to
dc and line frequency operation.

TPT0331:T Figure 8
106 e 9
Rorc © ——]
105§ Otz L Influence of frequency on the
7 R/T characteristic
10
7
I —
103 1kHz
i =
0 10k};iz
" i t E
7 100kHz 7
10 == =
= I
0 11
50 100 150 200°C
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5.3 Influence of heat dissipation on PTC temperature

Figure 9a shows the electrical power Pg converted in a PTC thermistor as a function of its tempe-
rature. At a given operating voltage an operating point is established in the PTC depending on the
ambient temperature and thermal conduction from the thermistor to the environment.

The PTC thermistor heats up to an operating temperature above the reference temperature, for ex-
ample (operating point A in Figure 9a). If the ambient temperature rises or the heat transfer to the
environment decreases, the heat generated in the PTC thermistor can no longer be dissipated so
that the PTC will increase its temperature. Its operating point moves down the curve, e.g. to Ay,
causing a considerable reduction in current.

This limiting effect is maintained as long as Ty, iS ot exceeded. An increase in temperature
beyond Tp,,x Would lead to the destruction of the PTC thermistor at a given operating voltage.

TPT0322-R TPT0323-7

T;>T)=~Vpa< Vi

g Pe Torc

T, n
Vo2 Vo
VPTE
Figure 9a Figure 9b
Electrical power Pg in a PTC thermistor Influence of the ambient temperature on
versus PTC temperature the I/V characteristic
5.4 Influence of ambient temperature on the  //V characteristic

Figure 9b shows two I/V characteristics of one and the same PTC thermistor for two different am-
bient temperatures T, and T,, with T; < T,. At the higher temperature the PTC thermistor has a
higher resistance value although the conditions are otherwise the same. Therefore, it carries less
current. The curve for T, is thus below that for T;. The breakdown voltage, too, depends on the
ambient temperature. If the latter is higher, the PTC thermistor reaches the critical temperature
where breakdown occurs on lower power or operating voltage. Vp, is therefore lower than Vp;.
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6 Application notes
As to their possibilities of application, PTC thermistors can be divided in the following manner:
a) by function

Directly heated PTC thermistor Indirectly heated PTC thermistor

=L HE

Heat is generated in the

PTC thermistor Heat is supplied from outside

L

Power PTC thermistors Temperature sensors
TPT0324-8
Applications where the electrical resistance Applications where the electrical resistance
is primarily determined by the current passing | is primarily determined by the temperature of the
through the thermistor. medium surrounding the thermistor.

b) by application

Power PTC thermistors Sensors
Fuse Short-circuit and Temperature Overtemperature protection
overload protection Measurement and control
Switch Motor start Limit temperature
Degaussing Motor protection
Time delay Overtemperature protection
Heater Small heaters
Thermostats
Level sensor Limit indicators
6.1 PTC thermistors for overload protection

Ceramic PTC thermistors are used instead of conventional fuses to protect loads such as motors,
transformers, etc. or electronic circuits (line card) against overload. They not only respond to inad-
missibly high currents, but also if a preset temperature limit is exceeded. Thermistor fuses limit the
power dissipation of the overall circuit by increasing their resistance and thus reducing the current
to a harmless residual value. In contrast to conventional fuses, they do not have to be replaced after
elimination of the fault, but resume their protective function immediately after a short cooling-down
time.

As opposed to PTC thermistors made of plastic materials, ceramic PTCs always return to their initial
resistance value, even after frequent heating/cooling cycles.
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Figure 10

ok

+

PTC thermistor fuse connected
in series with the load

af

6.1.1

TPT0329-E

Operating states of a PTC thermistor for overload protection

Figure 11 illustrates the two operating states of a PTC fuse. In rated operation of the load the PTC
resistance remains low (operating point A;). Upon overloading or shorting the load, however, the
power consumption in the PTC thermistor increases so much that it heats up and reduces the cur-
rent flow to the load to an admissible low level (operating point Ay). Most of the voltage then lies
across the PTC thermistor. The remaining current is sufficient to keep the PTC in high-resistance
mode ensuring protection until the cause of the overload has been eliminated.

n

6.1.2

TPT0325-G Figure 11

Operating states of a PTC thermistor
for overload protection

a Rated operation
b Overload operation

Considerations on trip current

An essential parameter for the function and selection of a PTC thermistor fuse is the trip current.
This is the current at which the applied electrical power heats up the PTC thermistor to such an

30
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extent that the supply of current is limited and the protective function is triggered. The trip current is
mainly a function of

— PTC dimensions,
PTC temperature,
— PTC resistance,
heat dissipation.

To be able to heat a PTC thermistor above its reference temperature, a minimum power (trip power)
is necessary for given dimensions. A certain trip current is then established at a specified PTC re-
sistance. The user has to take into account the tolerance of the trip current: lower limit = rated cur-
rent, upper limit = minimum switching current.

Very often high trip currents are required. Higher trip currents with unchanged resistance are obtai-
ned through larger thermistor dimensions (see figure 12) or by raising the reference temperature.
Favorable conditions for high trip currents can be achieved by making the best possible use of the
cooling effect of the environment. The manufacturer contributes to good heat dissipation by produ-
cing the thermistors with large surfaces and making them as thin as possible. The user can enhance
the heat dissipation effect by further measures (e.g. cooling fins) so that protective ratings of more
than 200 W per component can be achieved.

Another mechanism for controlling the trip current is the PTC resistance itself. To keep the spread
of the trip current as small as possible, PTC thermistor fuses are only produced in harrow resistance
ranges. In practice this leads to PTC types with tolerances of 25 % and tighter so that the protective
function is also possible in applications with only slight differences in current between rated opera-
tion and overload.

Another quantity affecting the trip current is the ambient temperature at which the PTC thermistor
is operated. Figure 13 illustrates this relationship. An increase in ambient temperature means that

TPT0326-P
Figure 12
>V,
Influence of the PTC volume V on the
I trip current at given resistance Rptc
T (Vg applied voltage)
,\k/
)
Perc 7
\ /
\ /
\ /
Iypr————
Igf———
Vi
2]
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TPT0429~K Figure 13

2,0
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Standardized trip current /i versus
1.6 ambient temperature T, (measured

in still air)
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the PTC thermistor reaches the temperature causing it to trip with much less power consumption.
A cooler environment has the opposite effect, i.e. power consumption and trip current rise.

6.1.3  Switching time versus switching current

The dynamic heating behavior of the PTC thermistor is determined by the specific heat capacity of
the titanate material, which is approx. 3 Ws/cmS. At short switching times — being less than 5 se-
conds with commonly used overcurrent protection devices — heat dissipation through the surface
and lead wires is virtually negligible: almost the entire electrical dissipation is consumed to heat up
the ceramic material, to increase the temperature above the reference temperature and thus to pro-
duce a stable operating point on the R/T characteristic. When dissipation increases with rising dif-
ference between device temperature and ambient, only a small amount of excess energy remains
for heating the component and the result are the switching time curves as a function of switching
current shown in figure 14.

S + M Components offers a wide selection of PTC thermistors for overload protection from small
voltages of 20 V and rated currents of 2,9 A through line voltage to high voltages of 1000 V and
8 mA rated current. Many years of volume production and positive experience gained with the long-
term features of overload protection components in practice have verified the particularly high
safety and reliability of these ceramic PTC thermistors.
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103 — _ TPT0430-N Figure 14
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6.1.4  Selection criteria

In designing a circuit, the following considerations should be borne in mind when selecting a PTC
thermistor.

Maximum voltage

During normal operation only a small part of the overall voltage is applied to an overload protection
PTC thermistor in series with a load. When it responds, i.e. when it goes high-resistance, it has to
handle virtually the entire supply voltage. For this reason the thermistor’'s maximum operating volta-
ge Vihax should be chosen sufficiently high. Possible supply voltage fluctuations should also be al-
lowed for.

Rated current and switching current

The next thing is to find a PTC thermistor with sufficiently high rated current (that current at which
the thermistor will under no circumstances turn off) within the suitable voltage class. To ensure re-
liable switch-off (= short switching times) the switching current should exceed twice the rated cur-
rent. So you should consider whether the overall layout of the circuit can handle the increased
power for the short time until the PTC thermistor reduces it. Here a worst-case estimate is neces-
sary. Rated and switching currents depend on the ambient temperature. So, as the worst case for
the rated current the maximum permissible ambient temperature for the application should be
taken, and for the switching current the lowest possible ambient temperature.
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Maximum permissible switching current at Vi ax

When considering possible situations in which the PTC thermistor is to give protection, it is neces-
sary to examine whether there will be conditions in which the maximum permissible switching cur-
rent will be exceeded. This will generally be the case when it is possible for the load to be short-
circuited. In the data sheets a maximum permissible switching current /s,y is stated for the maxi-
mum operating voltage Vi,,x. Overloading the PTC thermistor by too high a switching current must
be avoided. If there is indeed such a risk, e.g. through frequent shorting, it can be countered by con-
necting a resistor in series with the PTC thermistor.

Selection of reference temperature

S + M Components offers PTC thermistors for overload protection with reference temperatures of
80, 120, 135 und 160 °C. The rated current depends in turn on this reference temperature and the
disk diameter of the thermistor. In trying to find an attractively costed solution, one could decide on
a component with high reference temperature and a small disk diameter. In this case it is necessary
to check whether the high surface temperature of the thermistor in the circuit could lead to undesired
side-effects. The circuit board material, the configuration of the surrounding components and the
spacing from any enclosure as well as any sealing compounds must all receive due attention.

Environmental effects

If any washing solutions other than those suggested in this data book are used (e.g. isopropyl alco-
hol), if there is any contact with chemicals or use of potting or sealing compounds, all due care
should be taken. The reduction of the titanate ceramic that can be caused by chemical effects on
the surface of the thermistor and the resulting formation of low-resistance conducting paths or the
altered thermal relations in the sealant can lead to local overheating of the PTC thermistor and thus
to failures.

6.1.5  Circuit configuration

PTC thermistors can be used for versatile protection applications. The circuit diagram below
(figure 15) shows the most simple circuit configuration for protecting a transformer. The type series
C18*1 is particularly suitable for this purpose. For telephone line card protection we recommend the
types S102*.

Ry Figure 15

o 7 .

Most simple circuit for
protecting a transformer
12 v 220 V (primary side)

TPT0434-L
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PTC thermistors are also employed for input protection of measuring instrumentation up to 1000 V,
for household applicances (in particular small equipment), for vehicle motor and air fan protection
and for cathode preheating in energy-saving lamps.

6.2 PTC thermistors for time delay

These PTC thermistors are used when a load in series with the thermistor has to be switched off
after a time delay and when switching occurs frequently. Examples of time delay applications are
control of the auxiliary starting phase in ac motors and relay delays.

Figures 16a/b show a typical configuration of a PTC thermistor in series with a load and the delayed
drop of the load current. The switching function of the PTC thermistor consists in limiting the current
flowing through the load at high operating voltages after the thermistor has heated up. Differences
in current of a factor of 1000 are the rule here. The switching time f5 can be approximated as
follows:

— kDVE(TRef_TA)
ts = - E—

TRef Reference temperature of PTC thermistor

Ta Ambient temperature

k Material-specific constant

4 PTC thermistor volume

P Switch-on power of PTC thermistor

This shows that the switching time can be influenced by the size of the PTC thermistor, its reference
temperature and the power supplied. Manufacturing techniques allow a variation of the switching
time in a wide range. Switching times are lengthened by increasing the volume or the reference tem-
perature; high power consumption by the PTC thermistor, on the other hand, results in short swit-
ching times. The graph in figure 16c shows the switch-off behavior for different levels of current con-
sumption.
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Figure 16

Typical configuration of a PTC thermistor for time delay (a)
Typical delay of the load current A, (b)
Typical switch-off behavior of a PTC thermistor (c)

With the type series C1118/C1119 S + M Components offers a special thermistor version for
energy-saving lamps. Due to a soldering technique especially employed for this version, these ther-
mistors are able to handle a very large number of switching cycles (> 10 000).

The encased J29 model is particularly suitable for use in switch-mode power supplies.
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6.3 PTC thermistors for motor starting

Figure 17

Simple starter circuit for single-phase ac motors

The PTC thermistor is used for delaying

the switch-off of the starter auxiliary winding
(after the motor has accelerated) to protect the
winding from damage

TPT0432-5

A wide range of types including some encased models is available for motor start applications. Our
motor start thermistors have been designed for a large number of switching cycles (> 100 000) at
high starting powers.

6.4 PTC thermistors for picture tube degaussing

PTC thermistors degauss the shadow mask of color picture tubes by reducing the alternating cur-
rent flowing through the degaussing coil within a short period of time. A large difference between
inrush current and residual current is crucial for good degaussing. S+M Components provides sin-
gle and double PTCs for degaussing purposes. In a double PTC, a PTC connected to the power
supply supports heating of another PTC that is connected to the coil. As compared to a single PTC,
this configuration permits the residual current to be further reduced.

Coil PTC Figure 18

.

Degaussing with a single PTC

Degaussing
220V~ coil A PTC thermistor connected in series with
L the coil degausses the shadow mask of a
picture tube. The high inrush current is re-
TPT0548-X duced to a low residual value.
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| Coll PTC |
= C

Degaussing
coil

TPT0549-6

6.5 PTC thermistors as level sensors

Figure 19

Degaussing with two thermally coupled
PTC thermistors

Degaussing with a double PTC permits a
further reduction of the residual current.
This is achieved by additionally heating the
coil PTC by means of a second PTC.

A thermistor heated with a low voltage of approx. 12 V responds to a change in external cooling
conditions by changing its power consumption. At constant voltage the power consumption is hence
a measure for the dissipation conditions. With increasing dissipation the thermistor cools down and
the PTC current rises due to the positive temperature coefficient. A marked increase in current oc-
curs when a PTC thermistor heated in air is immersed into a liquid, where a larger amount of heat
is dissipated than in air. This feature makes the PTC thermistor an ideal candidate for overflow con-
trol in tanks for liquids. The S + M product line includes a humber of types especially matched to

this kind of application (see page 144 ff).

—_————

TNT0206-X
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Figure 20

Circuit configuration for liquid level control
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TPT0431-W Figure 21

Current versus voltage in different media

6Medium > 6Air

Medium

Air

Further applications are

Overflow protection for oil tanks (prescribed by the German Technical Inspectorate TUV)
Liquid level measurement

Limit indication (e.g. indicator for too low a water level in the reservoir for the windshield wipers)
Leakage sensing

6.6 PTC thermistors for measurement and control, temperature sensors

With PTC thermistors as temperature sensors only the steep region of the R/T characteristic is
used. The resistance of the PTC is to be regarded as a function of the ambient temperature
[Rerc = f(TA)]-

The precondition for this relationship between resistance and ambient temperature is that self-hea-
ting and/or the varistor effect are excluded. This means that these PTC thermistors must be opera-
ted in the lowest possible field strengths. To enable a fast response, thermistor sensors have espe-
cially small dimensions. High control accuracy is achieved by using materials with an extra steep
resistance/temperature characteristic.

Today it is possible to produce devices with temperature coefficients in an operating range of more
than 30 %/K!

PTC thermistors are widely employed as temperature sensors in electrical machines to monitor win-
ding temperature. A wide variety of sensors with trip temperatures between —30 and +180 °C is
available for different temperature ranges.
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6.7 PTC thermistors as heating elements

The use of PTC thermistors is not confined to switching and current sensing applications, but they
are also ideal as heating elements because of their specific R/T characteristic. Due to the positive
curve of the temperature coefficient, it is possible to dispense with the additional control and over-
temperature protection devices required for conventional heating systems.

In this application, the PTC thermistors are operated directly at the available voltage without a
series resistance, preferably in the low-resistance section of the R/T characteristic (see figure 2)
since particularly high heating power is achieved in this section of the curve. In order to make use
of this advantage, it is important to create conditions which will not cause the PTC thermistor to raise
its resistance. This is ensured with extremely thin PTC thermistors by increased heat transmission
from the surface. To this end, the PTC thermistor is placed between heat-emitting solid bodies so
as to optimize heat flow from the thermistor to its environment to be heated. Here, symmetrical ther-
mal decoupling is of great advantage.

Special care has to be taken when PTC thermistors are used in potted circuits. The high thermal
resistance of potting materials can very much impair heat transmission so that the PTC thermistors
could heat up to a critical temperature level. The PTC thermistor as a heating element is described
in detail in the Siemens Components reprint “The PTC Thermistor as Heating Element”, ordering
no. B4-B2491-X-X-7600.

In PTC thermistors operated at line voltage steep temperature gradients and sometimes high ope-
rating temperatures are generated in the heating-up phase. In these cases soldering should be avo-
ided since the solder joints may fatigue. The devices are offered by the manufacturer with metalli-
zed surfaces for clamp contacting, which guarantees favorable thermal decoupling.

PTC thermistors for heating applications can be manufactured for a broad temperature span (up to
340 °C) in a wide variety of dimensions, so that the suitable type for a particular application can be
easily found.

Application examples for heating thermistors:

e Rib heaters: fan heaters up to 2 kW, hair-driers, tumble-driers

e Heating plates, mosquito repellent devices, egg-cookers, switchgear cabinet heating, scent
evaporators etc.

e Cartidge heaters for hair curlers, facial treatment devices, travel press irons, adhesive pistols,
baby food warmers

e Bimetal heaters for door latches of washing machines, overtemperature fuses

e Heating of liquids such as oil preheating in oil burners or for dilative elements

e Heating systems in automobiles: suction pipe preheating for injection motors, mirror heating,
washing nozzle heating, defrosters

40 Siemens Matsushita Components



Overload Protection
Disks

B59165
C 1165

20V, 150 °C

Applications

e Overcurrent and short-circuit protection

Features
e Coated thermistor disk

e Manufacturer’s logo and type designation

stamped on in yellow

e High thermal stability

e Flame-redardant coating material
(UL 94 V-0 approved)

e UL approval (E69802)

e VDE approval

Options

e Leadless disks and leaded disks without

coating available upon request

e Thermistors with diameter b < 11,0 mm

are also available on tape

Dimensions (mm)

4,9 111aA.

—_

35 min.

ad

TPT0572-5

Type

bmax

Od

hmax

C 1165

9,0

0,6

12,5

Max. operating voltage (Tp = 60 °C)

Rated voltage

Switching cycles (typ.)

Switching time at Vinax, Ismax

Reference temperature (typ.)

Resistance tolerance

Operating temperature range (V = 0)
(V= Vinax)

Vm ax
W

Is
TRef
ARy
op
op

20
12
100
<3
150

—40/+
— 40/+

+20%

125
85

-~

Type

N

mA

Is

mA

I Smax
(V=Vinax)
A

Iy (typ.)
(V=W)
mA

I (typ.)
(V=Vinax)
mA

RN

Rmin

Q

Ordering code

C 1165

800

1300

50

200

150

0,7

B59165-C1150-A70
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B59165
C 1165

Characteristics (typical)

PTC resistance Rpc versus PTC current lpt¢ versus PTC voltage Vprc
PTC temperature Tprc (measured at 25 °C in still air)
(measured at low signal voltage)
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Switching time tg versus switching current /g Rated current /y versus ambient temperature Ty
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Overload Protection B599*5
Disks C915...C 995
20V, 160 °C 3,5 max.
Applications s
e Overcurrent and short-circuit protection <= ‘
Features } 3
e Coated thermistor disk I
e Manufacturer’s logo and type designation £
stamped on in yellow 3 ‘
e Low resistance |
e For rated currents of up to 2,9 A | od
e High thermal stability
TPT0647-V
e UL approval (E69802)
e VDE approval (exception: C915) Dimensions (mm)
Options Type bimax Od Pmax
o Leadless disks and leaded disks without €915 26,0 0,8 29,5
coating available upon request C 935 22,0 0,6 255
e Thermistors with diameter b < 11,0 mm C 945 17,5 0.6 21,0
are also available on tape C 955 13,5 0,6 17,0
C 965 11,0 0,6 14,5
C975 9,0 0,6 12,5
C 985 6,5 0,6 10,0
C 995 4,0 0,5 7,5
Max. operating voltage (Tp = 60 °C) Vimax 20 Y,
Rated voltage 7N 12 \Y
Switching cycles (typ.) N 100
Switching time at Vinax 'smax ts <10 s
Reference temperature (typ.) TRef 160 °C
Resistance tolerance ARy +25%
Operating temperature range (V = 0) Top —40/+ 125 °C
(V= Vimay) Top 0/60 °C
Type |y Is Ismax Iy (typ.) Iy (typ.) Ry | Rmin | Ordering code
(V=Vinad | (V=Viay) | (V=)
mA mA A mA mA Q Q
C915 | 2900 |5700 |15,0 350 550 02 |01 B59915-C160-A70
C935 | 2100 |4150 |10,0 240 380 03 |02 B59935-C160-A70
C945 | 1500 |3050 | 8,0 170 270 0,45 (0,3 B59945-C160-A70
C955 | 950 |1900 | 5,5 120 190 08 |05 B59955-C160-A70
C965 | 700 |1450 | 4,3 105 165 1,2 (07 B59965-C160-A70
C975 | 550 |1100 | 3,0 85 135 1,8 |11 B59975-C160-A70
C985 | 300 | 600 | 1,0 65 100 46 |27 B59985-C160-A70
C995 | 150 | 300 | 0,7 40 65 13 7,8 B59995-C160-A70
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B599*5
C915...C995

Characteristics (typical)

PTC resistance Rptc versus
PTC temperature Tprc
(measured at low signal voltage)
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B599*5

C915...C 995
Characteristics (typical)
PTC resistance Rptc versus PTC current Iptc versus PTC voltage Vprc
PTC temperature Tprc (measured at 25 °C in still air)
(measured at low signal voltage)
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Overload Protection B599*5

Disks C915...C 995
30V, 120 °C 3,5 max.
Applications ] T
e Overcurrent and short-circuit protection <=
Features } \
e Coated thermistor disk - |
e Manufacturer’s logo and type designation €
stamped on in white B
e Low resistance |
e Forrated currents ofupto 2,5A | ad
e UL approval (E69802)
: TPT0647-V
e VDE approval (exception: C915)
Dimensions (mm)
Options
« Leadless disks and leaded disks without Type bmax | 0d Nimax
coating available upon request C 915 26,0 0,8 29,5
e Thermistors with diameter b < 11,0 mm €935 22,0 0,6 255
are also available on tape C 945 17,5 0,6 21,0
C 955 13,5 0,6 17,0
C 965 11,0 0,6 14,5
C975 9,0 0,6 12,5
C 985 6,5 0,6 10,0
C 995 4,0 0,5 7,5
Max. operating voltage (Tp = 60 °C) Vimax 30 Y,
Rated voltage 7N 12,24 \Y
Switching cycles (typ.) N 100
Switching time at Vinax 'smax ts <10
Reference temperature (typ.) TRef 120 °C
Resistance tolerance ARy +25%
Operating temperature range (V = 0) Top —40/+ 125 °C
(V= Vimay) Top 0/60 °C
Type | Iy Is Ismax I (typ.) |h(typ) |Rn Rmin | Ordering code
(V=Vinax) | (V=Vinay) | (V=12V)
mA mA A mA mA Q Q
C915 |2500 |5000 |15,0 220 490 0,2 |01 |[B59915-C120-A70
C935 |1800 |3600 |10,0 170 380 0,3 |02 |B59935-C120-A70
C945 |1300 |2600 8,0 115 250 0,45 |0,3 |B59945-C120-A70
C 955 850 |1700 55 80 175 0,8 |05 |B59955-C120-A70
C 965 600 | 1200 4,3 70 150 1,2 |0,7 |B59965-C120-A70
C 975 450 900 3,0 60 130 1,8 (1,1 |B59975-C120-A70
C 985 250 500 1,0 45 100 4,6 |27 |B59985-C120-A70
C 995 120 240 0,7 25 54 13 7,8 | B59995-C120-A70
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B599*5

C915...C995

Characteristics (typical)

PTC resistance Rptc versus
PTC temperature Tprc
(measured at low signal voltage)
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PTC current Iptc versus PTC voltage Vprc
(measured at 25 °C in still air)
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B599*5
C915...C995

Characteristics (typical)

PTC resistance Rptc versus PTC current Iptc versus PTC voltage Vprc
PTC temperature Tprc (measured at 25 °C in still air)
(measured at low signal voltage)
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Overload Protection

B599*0

Disks C 910 ... C990
54V, 160 °C 3,5 max.
Applications ] T
e Overcurrent and short-circuit protection <= !
Features } \
e Coated thermistor disk o
e Manufacturer’s logo and type designation €
stamped on in yellow B
e UL approval (E69802) |
e VDE approval (exception: C910) | od
Options TPT0647-V
o Leadless disks and leaded disks without Dimensions (mm)
coating available upon request
e Thermistors with diameter b < 11,0 mm Type brmax Od Pimax
are also available on tape €910 26,0 0,8 29,5
C 930 22,0 0,6 25,5
C 940 17,5 0,6 21,0
C 950 13,5 0,6 17,0
C 960 11,0 0,6 14,5
C 970 9,0 0,6 12,5
C 980 6,5 0,6 10,0
C 990 4,0 0,5 7,5
Max. operating voltage (Tp = 60 °C) Vimax 54 Y,
Rated voltage 7N 42 \Y
Switching cycles (typ.) N 100
Switching time at Vinax 'smax ts <6 s
Reference temperature (typ.) TRef 160 °C
Resistance tolerance ARy +25%
Operating temperature range (V = 0) Top —40/+ 125 °C
(V= Vimay) Top 0/60 °C
Type IN Is Ismax I (typ.) RN Rin Ordering code
(V=Vinax) | (V=Vinax)
mA mA A mA Q Q
c 910 1150 2370 15,0 110 0,9 0,6 B59910-C160-A70
C 930 770 1570 10,0 70 1,65 1,1 B59930-C160-A70
C 940 550 1140 8,0 50 2,3 15 B59940-C160-A70
C 950 360 730 55 35 3,7 24 B59950-C160-A70
C 960 280 560 4,3 30 5,6 3,7 B59960-C160-A70
C 970 170 355 3,0 25 9,4 6,2 B59970-C160-A70
C 980 95 200 1,0 20 25 16,5 B59980-C160-A70
C 990 55 120 0,7 15 55 36,3 B59990-C160-A70
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B599*0
C910...C990

Characteristics (typical)

PTC resistance Rptc versus
PTC temperature Tprc
(measured at low signal voltage)

PTC current Iptc versus PTC voltage Vprc
(measured at 25 °C in still air)
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B599*0
C910...C990

Characteristics (typical)

PTC resistance Rptc versus
PTC temperature Tprc
(measured at low signal voltage)

TPT0150-J
10¢ =
7/ d—
Re1c
10° B59960-C160-
B59970-C160- i
B59980-C160- 4
0t B59990-C160-
103=
102 —_— —
/i
10" —
10°
-50 0 50 100 150 200 250 300°C

= Tprc

Switching time tg versus switching current /g
(measured at 25 °C in still air)

PTC current Iptc versus PTC voltage Vprc
(measured at 25 °C in still air)

, TPT0151-S
10 i ——mi
Lom A=-H B59960-C160- |
PIC B59970-C160-|]
= B59980-C160-H
/] A B59990-C160- |
N
AN
/ / \\ \:\
102 SN
7 A\Y
7 A\Y
7 N\
5 / N
ANAY
A\
/ A\
N
10°
5
0.1 1 10 100V

— Verc

Rated current /y versus ambient temperature Ty
(measured in still air)

10° TPTO0152-1 20 TPT0140-C
Ing,
,S s IN,25°C 1.8
1
) B59960-C 160- 1.6
10 B59970-C160-=
B59980-C160-1— 14
LAY B59990-C 160-
12
10" B 10 SN
BN N
1 AN 08 N
| AN N
10° \\ L o€ N
. N — 0,4 N
0.2
10! 0
1 2 3 4 5A -20 0 20 40 60 80 100 120  °C160

Siemens Matsushita Components

—_— T

A

51



Overload Protection

B599*0

Disks C 910 ... C990
80V, 80 °C 3,5 max.
Applications ] T
e Overcurrent and short-circuit protection <=
Features } \
e Coated thermistor disk o
e Manufacturer’s logo and type designation €
stamped on in black or red B
e Short response times |
e Reduced device temperature at Vinax | od
e VDE approval (exception: C910) N
Options Dimensions (mm)
e Leadless disks and leaded disks without b d h
coating available upon request Type max = max
e Thermistors with diameter b < 11,0 mm €910 26,0 0,8 29,5
are also available on tape C 930 22,0 0,6 255
C 940 17,5 0,6 21,0
C 950 13,5 0,6 17,0
C 960 11,0 0,6 14,5
C 970 9,0 0,6 12,5
C 980 6,5 0,6 10,0
C 990 4,0 0,5 7,5
Max. operating voltage (Tp = 60 °C) Vimax 80 Y,
Rated voltage 7N 63 \
Switching cycles (typ.) N 100
Switching time at Vinax 'smax ts <2 s
Reference temperature (typ.) TRef 80 °C
Resistance tolerance ARy +25%
Operating temperature range (V = 0) Top —40/+ 125 °C
(V= Vimay) Top 0/60 °C
Type IN Is Ismax I (typ.) RN Rin Ordering code
(V=Vinax) | (V=Vinax)
mA mA A mA Q Q
C 910 530 1100 15,0 50 0,9 0,6 B59910-C80-A70
C 930 340 700 10,0 35 1,65 1,1 B59930-C80-A70
C 940 245 500 8,0 25 2,3 15 B59940-C80-A70
C 950 170 350 55 20 37 24 B59950-C80-A70
C 960 130 265 4,3 15 5,6 3,7 B59960-C80-A70
C 970 90 190 3,0 11 9,4 6,2 B59970-C80-A70
C 980 50 110 1,0 8 25 16,5 B59980-C80-A70
C 990 30 60 0,7 5 55 36,3 B59990-C80-A70
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B599*0

C 910 ... C990
Characteristics (typical)
PTC resistance Rptc versus PTC current Iptc versus PTC voltage Vprc
PTC temperature Tprc (measured at 25 °C in still air)
(measured at low signal voltage)
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B599*0
C910...C990

Characteristics (typical)

PTC resistance Rptc versus PTC current Iptc versus PTC voltage Vprc
PTC temperature Tprc (measured at 25 °C in still air)
(measured at low signal voltage)
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Overload Protection

B599*0

Disks C 910 ... C990
80V, 120 °C 3,5 max.
Applications ] T
e Overcurrent and short-circuit protection <= !
Features } \
e Coated thermistor disk o
e Manufacturer’s logo and type designation €
stamped on in white B
e UL approval (E69802) |
e VDE approval (exception: C910) | od
Options TPT0647-V
o Leadless disks and leaded disks without Dimensions (mm)
coating available upon request
e Thermistors with diameter b < 11,0 mm Type brmax Od Pimax
are also available on tape €910 26,0 0,8 29,5
C 930 22,0 0,6 25,5
C 940 17,5 0,6 21,0
C 950 13,5 0,6 17,0
C 960 11,0 0,6 14,5
C 970 9,0 0,6 12,5
C 980 6,5 0,6 10,0
C 990 4,0 0,5 7,5
Max. operating voltage (Tp = 60 °C) Vimax 80 Y,
Rated voltage 7N 63 \
Switching cycles (typ.) N 100
Switching time at Vinax 'smax ts <4 s
Reference temperature (typ.) TRef 120 °C
Resistance tolerance ARy +25%
Operating temperature range (V = 0) Top —40/+ 125 °C
(V= Vimay) Top 0/60 °C
Type IN Is Ismax I (typ.) RN Rin Ordering code
(V=Vinax) | (V=Vinax)
mA mA A mA Q Q
c 910 1000 2000 15,0 65 0,9 0,6 B59910-C120-A70
C 930 700 1400 10,0 50 1,65 1,1 B59930-C120-A70
C 940 450 900 8,0 40 2,3 15 B59940-C120-A70
C 950 320 640 55 30 3,7 24 B59950-C120-A70
C 960 250 500 4,3 25 5,6 3,7 B59960-C120-A70
C 970 150 300 3,0 20 9,4 6,2 B59970-C120-A70
C 980 85 170 1,0 16 25 16,5 B59980-C120-A70
C 990 50 100 0,7 12 55 36,3 B59990-C120-A70
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B599*0
C910...C990

Characteristics (typical)

PTC resistance Rptc versus

PTC temperature Tprc
(measured at low signal voltage)
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B599*0

C 910 ... C990
Characteristics (typical)
PTC resistance Rptc versus PTC current Iptc versus PTC voltage Vprc
PTC temperature Tprc (measured at 25 °C in still air)
(measured at low signal voltage)
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Overload Protection B599*0

Disks C910...C 980
80V, 130 °C 3,5 max.
Applications ——
e Overcurrent and short-circuit protection = ‘
e Transformer protection
e Automotive electronics
Features § l
e Coated thermistor disk ™ ‘
e Manufacturer’s logo and type designation |
stamped on in white | od
e UL approval (E69802) POy
e Ratio switching current — rated current Is/ly = 1,5
e Leads of pure copper wire Dimensions (mm)
Options Type bimax Od Pmax
o Leadless disks and leaded disks without C 910 22,0 08 25,5
coating available upon request C 930 17,5 0.8 21,0
e Thermistors with diameter b < 11,0 mm C 940 135 0.6 17,0
are also available on tape C 950 11,0 0,6 14,5
C 960 9,0 0,6 12,5
C 970 6,5 0,6 10,0
C 980 4,0 0,6 7,5
Max. operating voltage (Tp = 60 °C) Vimax 80 Y,
Rated voltage 7N 63 \
Switching cycles (typ.) N 100
Switching time at Vinax 'smax ts <8
Reference temperature (typ.) TRef 130 °C
Resistance tolerance ARy +20%
Operating temperature range (V = 0) Top —40/+ 125 °C
(V= Vimay) Top 0/60 °C
Type IN Is ISmax I (typ.) |Rn Rmin Ordering code
(V=Vimax) | (V=Vinax)
mA mA A mA Q Q
C 910 1000 1500 10,0 60 1.2 0,8 B59910-C130-A70
C 930 700 1100 8,0 50 2,2 15 B59930-C130-A70
C 940 450 690 55 30 33 2,2 B59940-C130-A70
C 950 320 500 4,3 25 4,9 3.2 B59950-C130-A70
C 960 250 380 3,0 20 8,0 52 B59960-C130-A70
C 970 150 240 1,0 18 20 13,2 B59970-C130-A70
C 980 85 130 0,7 15 62 40,9 B59980-C130-A70
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B599*0
C910...C 980

Characteristics (typical)

PTC resistance Rptc versus
PTC temperature Tprc
(measured at low signal voltage)
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PTC current lpt¢ versus PTC voltage Vprc
(measured at 25 °C in still air)
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B599*0
C910...C 980

Characteristics (typical)

PTC resistance Rpc versus PTC current lpt¢ versus PTC voltage Vprc
PTC temperature Tprc (measured at 25 °C in still air)
(measured at low signal voltage)
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Overload Protection B598*0

Disks C 810 ... C 890
160V, 160 °C 5 max.
Applications —t
e Overcurrent and short-circuit protection = }
Features
e Coated thermistor disk . ‘
e Manufacturer’s logo and type designation £ :
stamped on in yellow & i
e UL approval (E69802) :
e VDE approval (exception: C810) ad
Options TPT0648-4
o Leadless disks and leaded disks without Dimensions (mm)
coating available upon request
e Thermistors with diameter b < 11,0 mm Type brax  |0d Pimax
are also available on tape €810 26,0 0,8 29,5
C 830 22,0 0,6 25,5
C 840 17,5 0,6 21,0
C 850 13,5 0,6 17,0
C 860 11,0 0,6 14,5
C 870 9,0 0,6 12,5
C 880 6,5 0,6 10,0
C 890 4,0 0,5 7,5
Max. operating voltage (Tp = 60 °C) Vimax 160 Y,
Rated voltage W 110 \
Switching cycles (typ.) N 100
Switching time at Vinax 'smax ts <10
Reference temperature (typ.) TRef 160 °C
Resistance tolerance ARy +25%
Operating temperature range (V = 0) Top —40/+ 125 °C
(V= Vimay) Top 0/60 °C
Type IN Is Ismax I (typ.) RN Rin Ordering code
(V=Vimax) | (V=Viax)
mA mA A mA Q Q
C 810 800 1600 10,0 30 2,6 1,6 B59810-C160-A70
C 830 525 1050 7,0 24 3,7 2,2 B59830-C160-A70
C 840 400 800 4,1 18 6 3,6 B59840-C160-A70
C 850 250 500 2,2 16 10 6,0 B59850-C160-A70
C 860 180 360 15 13 15 7.8 B59860-C160-A70
C 870 125 250 1,0 11 25 13,1 B59870-C160-A70
C 880 70 140 0,4 8 70 36,7 B59880-C160-A70
C 890 35 70 0,2 6 150 78,7 B59890-C160-A70
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B598*0
C810...C 890

Characteristics (typical)

PTC resistance Rptc versus
PTC temperature Tprc
(measured at low signal voltage)

PTC current Iptc versus PTC voltage Vprc
(measured at 25 °C in still air)
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B598*0

C 810 ... C 890
Characteristics (typical)
PTC resistance Rptc versus PTC current Iptc versus PTC voltage Vprc
PTC temperature Tprc (measured at 25 °C in still air)
(measured at low signal voltage)
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Overload Protection

B598*0

Disks C 810 ... C 890
265V, 80 °C 5 max.
Applications —
e Overcurrent and short-circuit protection = }
Features
e Coated thermistor disk . ‘
e Manufacturer’s logo and type designation £ ‘
stamped on in black or red 8 i
e Short response times ‘
e Reduced device temperature at Vinax gd
e VDE approval (exception: C810) H——
Options Dimensions (mm)
o Leadless disks and leaded disks without b d h
coating available upon request Type max = max
e Thermistors with diameter b < 11,0 mm C 810 26,0 0,8 29,5
are also available on tape € 830 22,0 0,6 255
C 840 17,5 0,6 21,0
C 850 13,5 0,6 17,0
C 860 11,0 0,6 14,5
C 870 9,0 0,6 12,5
C 880 6,5 0,6 10,0
C 890 4,0 0,5 7,5
Max. operating voltage (Tp = 60 °C) Vimax 265 Y,
Rated voltage 7N 230 \
Switching cycles (typ.) N 100
Switching time at Vinax 'smax ts <6 s
Reference temperature (typ.) TRef 80 °C
Resistance tolerance ARy +25%
Operating temperature range (V = 0) Top —40/+ 125 °C
(V= Vimay) Top 0/60 °C
Type IN Is Ismax I (typ.) RN Rin Ordering code
(V=Vinax) | (V=Vinax)
mA mA A mA Q Q
C 810 350 710 10,0 20 2,6 1,6 B59810-C80-A70
C 830 250 510 7,0 15 3,7 2,2 B59830-C80-A70
C 840 170 350 4,1 10 6 3,6 B59840-C80-A70
C 850 110 230 2,2 8 10 6,0 B59850-C80-A70
C 860 90 180 15 6 15 7,8 B59860-C80-A70
C 870 60 130 1,0 5 25 13,1 B59870-C80-A70
C 880 30 70 0,4 4 70 36,7 B59880-C80-A70
C 890 15 40 0,2 3 150 78,7 B59890-C80-A70
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B598*0
C810...C 890

Characteristics (typical)

PTC resistance Rptc versus
PTC temperature Tprc
(measured at low signal voltage)
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PTC current Iptc versus PTC voltage Vprc
(measured at 25 °C in still air)
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B598*0
C810...C 890

Characteristics (typical)

PTC resistance Rptc versus PTC current Iptc versus PTC voltage Vprc
PTC temperature Tprc (measured at 25 °C in still air)
(measured at low signal voltage)
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Overload Protection

B598**

Disks C 810 ... C 880
265V, 130 °C 5 max.
Applications —
e Overcurrent and short-circuit protection = !
e Transformer protection !
e Automotive electronics
Features g |
e Coated thermistor disk 8 i
e Manufacturer’s logo and type designation ‘
stamped on in white ad
e UL approval (E69802) H——
e Ratio switching current — rated current Is/ly = 1,5
e Leads of pure copper wire Dimensions (mm)
Options Type bimax Od Pmax
o Leadless disks and leaded disks without C 810 22,0 08 25,5
coating available upon request C 830 17,5 0.8 21,0
e Thermistors with diameter b < 11,0 mm C 840 135 0.6 17,0
are also available on tape C 850 11,0 0,6 14,5
C 860 9,0 0,6 12,5
C 870 6,5 0,6 10,0
C 880 4,0 0,6 7,5
Max. operating voltage (T, = 60 °C) Vimax 265 vV
Rated voltage WN 230, 120 \Y
Switching cycles (typ.) N 100
Switching time at Vinax, Ismax ts <8 s
Reference temperature (typ.) TRef 130 °C
Resistance tolerance ARy +20%
Operating temperature range (V = 0) Top —25/+ 125 °C
(V= Vimax Top 0/60 °C
Type |In |ls  |Ismax I (typ.) I (typ.) Rn Rmin | Ordering code
(V=Vinax) | (V=Viad | (V=120V)
mA |mA |A mA mA Q Q
C810 |650 |980 (7,0 20 40 35 2,3 | B59810-C130-A70
C830 |450 |680 (4,1 15 30 5 3,3 | B59830-C130-A70
C840 |330 |500 (2,2 13 25 9 5,9 | B59840-C130-A70
C850 [200 |320 (1,5 10 20 13 8,6 | B59850-C130-A70
C860 |140 |230 (1,0 9 18 25 16,5 | B59860-C130-A70
C870 |100 |150 [0,4 6 15 50 33 B59870-C130-A70
C880 | 55 | 90 (0,2 5 12 160 106 B59880-C130-A70
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B598**
C 810 ... C 880

Characteristics (typical)

PTC resistance Rptc versus
PTC temperature Tprc
(measured at low signal voltage)
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B598**
C 810 ...C 880

Characteristics (typical)

PTC resistance Rptc versus
PTC temperature Tprc
(measured at low signal voltage)
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Overload Protection B598*1

Disks C811...C891
265V, 135 °C 5 max.
Applications —
e Overcurrent and short-circuit protection = !
e For enhanced rated current requirements !
Features |
e Coated thermistor disk g |
e Surge-proof 3 i
e Manufacturer’s logo and type designation ‘
stamped on in white ad
e VDE approval (exception: C811) H——
Options Dimensions (mm)
e Leadless disks and leaded disks without b d h
coating available upon request Type max = max
e Thermistors with diameter b < 11,0 mm csil 26,0 08 29,5
are also available on tape c8sl 22,0 0,6 25,5
C 841 17,5 0,6 21,0
C 851 13,5 0,6 17,0
C 861 11,0 0,6 14,5
c871 9,0 0,6 12,5
c 881 6,5 0,6 10,0
C 891 4,0 0,5 7,5
Max. operating voltage (Tp = 60 °C) Vimax 265 Y,
Rated voltage 7N 230 \
Switching cycles (typ.) N 100
Reference temperature (typ.) TRef 135 °C
Resistance tolerance ARy +25%
Operating temperature range (V = 0) Top —40/+ 125 °C
(V= Vna Top 0/60 °C
Type | Iy Is Ismax ts Iy (typ.) RN Rmin | Ordering code
(V=Vinax) | Vimax Ismax) | (V=Vinax)
mA |mA |A S mA Q Q
C 811 | 730 |1450 |10,0 <10 25 2,6 1,8 | B59811-C135-A70
C831 [470 | 970 | 7,0 < 8 20 3,7 2,6 | B59831-C135-A70
C841 [350 | 700 | 4,1 < 8 15 6 4,3 | B59841-C135-A70
C851 [215 | 445 | 2,2 < 8 13 10 7,1 | B59851-C135-A70
C861 150 | 320 | 1,5 < 8 10 15 10,6 | B59861-C135-A70
Cc871 |108 | 225 | 1,0 < 8 9 25 17,8 | B59871-C135-A70
Cc881 | 60 | 120 | 0,4 < 8 6 70 49,8 | B59881-C135-A70
Cc891 | 30 65| 0,2 < 8 5 150 107 B59891-C135-A70
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B598*1

c8l1...C891

Characteristics (typical)

PTC resistance Rptc versus
PTC temperature Tprc
(measured at low signal voltage)
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B598*1
c811...C891

Characteristics (typical)

PTC resistance Rptc versus PTC current Ipt¢c versus PTC voltage Vprc
PTC temperature Tprc (measured at 25 °C in still air)
(measured at low signal voltage)
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Overload Protection B598**
Disks C 810 ... C 890
265V to 550 V, 120 °C 5 max.
Applications —
e Overcurrent and short-circuit protection = }
Features
e Coated thermistor disk . i
e Manufacturer’s logo and type designation £ |
stamped on in white 8 i
e UL approval (E69802) up to 265 V ‘
for all types ad
e VDE approval S
(exception: C810, C884, C885, C886)
Dimensions (mm)
Options
« Leadless disks and leaded disks without Type bmax  |0d | Mmax
coating available upon request €810 26,0 0,8 29,5
e Thermistors with diameter b < 11,0 mm C 830 22,0 0,6 25,5
are also available on tape C 840 17,5 0,6 21,0
e VDE / CECC approval for various C 850 13,5 0,6 17,0
265-V types upon request C 860 11,0 0,6 14,5
C 870 9,0 0,6 12,5
c 872 9,0 0,6 12,5
C 873 9,0 0,6 12,5
C 874 9,0 0,6 12,5
C 875 9,0 0,6 12,5
C 880 6,5 0,6 10,0
C 883 6,5 0,6 10,0
C 884 6,5 0,6 10,0
C 885 6,5 0,6 10,0
C 886 6,5 0,6 10,0
C 890 4,0 0,5 7,5
Switching cycles (typ.) N 100
Switching time at Vinax, smax ts <8 s
Resistance tolerance ARy +25%
Operating temperature range (V = 0) Top —40/+ 125 °C
(V= Vima Top 0/60 °C
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B598**

C810...C890
Type | I\ Is Ismax I (typ.) |/ (typ.) RN Rmin | Ordering code
(V=Vinax) | (V=Via | (V=120 V)

mA  |mA |A mA mA Q Q
Vinax = 265 V, Viy = 120V, 230 V, Tges = 120 °C (typ.)
C810 [650 [1300 [10,0 25 50 26 | 16 |B59810-C120-A70
C830 [460 | 920 | 7,0 20 40 37 | 24 |B59830-C120-A70
C840 330 | 660 | 41 15 30 6 3.8 |B59840-C120-A70
C850 [200 | 400 | 2.2 13 20 10 6.4 |B59850-C120-A70
C860 [140 | 280 | 15 10 18 15 9.0 |B59860-C120-A70
C870 [100 | 200 | 1,0 9 15 25 | 15 |B59870-C120-A70
C872 | 80 | 160 | 1,0 9 15 35 | 21 |B59872-C120-A70
C873 | 70 | 140 | 1,0 9 15 45 | 27  |B59873-C120-A70
C874 | 60 | 125 | 1,0 9 15 55 | 31 |B59874-C120-A70
C875 | 55 | 110 | 1,0 9 15 65 | 36 |B59875-C120-A70
C880 | 55 | 110 | 04 6 12 70 | 39 |B59880-C120-A70
c883 | 35 70 | 04 5 12 120 | 67 |B59883-C120-A70
C890 | 30 60 | 02 5 10 150 | 84 | B59890-C120-A70
Vinax = 420 V, Vyy = 380 V, Ties = 120 °C (typ.)
cesa [ 21 [ 3902 |3 - | 600 [340 [B59884-C120-A70
Vinax = 550 V, Viy = 500 V, Ties = 115 °C (iyp.)
csss | 15 3 [ 01 3 - 1200 |675 |B59885-C120-A70
C886 | 12 24 | 01 2 - 1500 |840 | B59886-C120-A70
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B598**
C810...C 890

Characteristics (typical)

PTC resistance Rptc versus

PTC temperature Tprc

(measured at low signal voltage)
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PTC current Iptc versus PTC voltage Vprc
(measured at 25 °C in still air)
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B598**
C810...C 890

Characteristics (typical)

PTC resistance Rptc versus
PTC temperature Tprc
(measured at low signal voltage)

PTC current Iptc versus PTC voltage Vprc
(measured at 25 °C in still air)
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B598**
C810...C 890

Characteristics (typical)

PTC resistance Rptc versus
PTC temperature Tprc
(measured at low signal voltage)
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250°C

PTC current Iptc versus PTC voltage Vprc
(measured at 25 °C in still air)
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B598**

C810...C 890

Characteristics (typical)

PTC resistance Rptc versus
PTC temperature Tprc
(measured at low signal voltage)
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PTC current Iptc versus PTC voltage Vprc
(measured at 25 °C in still air)
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Overload Protection
Disks

B597**
B750...B774

420V to 1000 V

Applications
e Overcurrent and short-circuit protection 4
Features H
e Uncoated thermistor disk ? —lEE
e Marking stamped on in black IR
e UL appoval (E69802) E 0,6
(exception: B 758) ';‘ '”'
TPT0006-R

Dimensions (mm)

Type bmax Nmax Smax

B 75* 12,5 16,5 7,0

B 77* 8,5 12,1 7,0
Switching cycles (typ.) N 100
Operating temperature range (V = 0) Top —40/+ 125 °C

(V=Vinad  Top 0/60 °C
Type | Iy Is Ismax ts I (typ.) RN Rmin | Ordering code
(V=Vinax) | (Vmaxs Ismax) | (V=Vimax)
mA |mA |A s mA Q Q

Vinax = 420 V, Viy = 380 V, Tret = 120 °C (typ.), ARy = % 25 %
B 750 |123 |245 |2,0 <6 4,0 25 13 | B59750-B120-A70
B 751 87 |173 |2,0 <4 3,5 50 26 |B59751-B120-A70
B752 | 69 |137 |2,0 <4 35 80 42 | B59752-B120-A70
B 770 64 |127 |14 <4 3,5 70 45 | B59770-B120-A70
B753 | 56 |112 |2,0 <3 3,0 120 63 |B59753-B120-A70
B 754 50 |100 |2,0 <3 3,0 150 68 | B59754-B120-A70
B771 | 49 97 |14 <3 2,5 120 76 |B59771-B120-A70
B 772 | 43 86 |14 <3 2,5 150 96 |B59772-B120-A70
Vinax = 550 V, Vi =500 V, Tres = 115 °C (typ.), ARy = + 25 %
B755 | 28 | 55 [14 [<3 (2,0 | 500 | 230 |B59755-B115-A70
Vinax = 550 V, Vi =500V, Tret = 120 °C (typ.), ARy = + 25 %
B773 [ 24 | 48 [10 [<3 (2,0 | 500 | 320 |B59773-B120-A70
Vinax = 550 V, Vi =500 V, Tres = 115 °C (typ.), ARy = + 25 %
B774 [ 16 | 32 [10 [<2 (15 [1100 | 700 |B59774-B115-A70
Vinax = 1000 V, V= 1000 V, Tret = 110 °C (typ.), ARy = * 33 %
B758 | 8 [ 17 [05 [<3 (30 [7500 [3380 |B59758-B110-A70
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B597**
B750...B774

Characteristics (typical)

PTC resistance Rptc versus
PTC temperature Tprc
(measured at low signal voltage)
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B597**
B750...B774

Characteristics (typical)

PTC resistance Rptc versus
PTC temperature Tprc
(measured at low signal voltage)
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PTC current Iptc versus PTC voltage Vprc
(measured at 25 °C in still air)
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B597**
B750...B774

Characteristics (typical)

PTC resistance Rptc versus
PTC temperature Tprc
(measured at low signal voltage)
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PTC current Iptc versus PTC voltage Vprc
(measured at 25 °C in still air)
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B597**

B750...B774

Characteristics (typical)

PTC resistance Rptc versus
PTC temperature Tprc
(measured at low signal voltage)
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PTC current Iptc versus PTC voltage Vprc
(measured at 25 °C in still air)
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Overload Protection B5940*

Rods B 404 ... B 406
420 V1o 550V, 60 °C | 5,5 max.
Applications

e Overcurrent and short-circuit protection J% -

e For high operating voltages

Features £
e Leaded rod-type thermistor N
e Low mounting height H » Le] AN
20,5
- TPT0005-1
Dimensions (mm)
Type Cel Imax
B 404, B 406 125+1 17
Switching cycles (typ.) N 100
Switching time at Vinax smax ts <1 s
Reference temperature (typ.) TRef 60 °C
Operating temperature range (V = 0) Top —40/+ 125 °C
(V= Vinay) Top 0/40 °C
Type IN Is Ismax I (typ.) |RN ARy | Rmin | Ordering code
(V=Vimax | (V=Vna)
mA mA A mA Q % Q
Vimax = 550 V, V{y = 500 V
B404 |4 9 (04 (10 (3500 [+16 [2880 |B59404-B60-A40
Vimax = 560 V, Vjy = 500 V
B406 |25 [65 [03 (10 (5500 [+28 [3800 |B59406-B60-A40
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B5940*
B 404 ... B 406

PTC current lpt¢ versus PTC voltage Vprc

Characteristics (typical)
(measured at 25 °C in still air)
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PTC temperature Tprc
(measured at low signal voltage)
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Overload Protection B590**
Telecom Disks S 102*, B 1084

245V, 120 °C

Applications

e Overload protection in telecom

equipment (switching systems n
and customer premises equipment) \;
Features t H
c
e Uncoated thermistor disk for mounting E 0,6
onto PCB or in UDF module T
e Marked with manufacturer’s logo and
. . TPT0006-R
type designation
e Narrow tolerance on resistance
e Available as matched pairs; Dimensions (mm)
resistance on each reel matched to + 0,5 Q
o Tested to ITU-T Rec. K21 Type brmax | Mmax | S
B 1084 6,6 9,5 4,0
Options S 1022 10,2 14,1 4,0
e Alternative tolerances and resistances S 1023 8,2 121 4,0
upon request S 1024 8,2 12,1 4,0
S 1025 6,6 10,5 4,0
Max. operating voltage (Tp = 60 °C) Vimax 245 Vv
Rated voltage WN 220 \
Reference temperature TRef 120 °C
Resistance tolerance ARy +15 %D
Operating temperature range (V = 0) Top —25/+ 125 °C
(V= Vimay) Top 0/60 °C
Type IN Is Ismax RN Ordering code
(V=Viax)
mA mA A Q
B 10842 145 250 3,0 20 B59084-B1120-A151
S 1022 200 400 2,5 10 B59022-S1120-A70
S 1023 100 200 2,8 25 B59023-S1120-A70
S 1024 80 160 1,0 35 B59024-S1120-A70
S 1025 55 110 0,4 70 B59025-S1120-A70

1) For B 1084 =+ 20 %.
2) For B 1084 resistance and switching characteristics available on request.
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B590**
S 102*, B 1084

Characteristics (typical)

PTC resistance Rptc versus
PTC temperature Tptc
(measured at low signal voltage)
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PTC current Ipt¢ versus PTC voltage Vprc
(measured at 25 °C in still air)
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Overload Protection SN B5903*

Telecom SMDs G 103*
Not for new design ¥ d
245V, 120 °C -

i \ i
Applications | \ =

|

|

|

e Overload protection in telecom
equipment (switching systems
and customer premises equipment)

Features <=

e For surface mounting onto PCB
e Marked with manufacturer’'s logo and
type designation
¢ Narrow tolerance on resistance TPT0591-8
e Available as matched pairs;
resistance on each reel matched to + 0,5 Q

Dimensions (mm)

e Tested to ITU-T Rec. K20 Omax Pmax Winax hmax | b max

. 8,2 4,5 4,7 9,3 11,0
Options
e Alternative tolerances and resistances

upon request
Max. operating voltage (Tp = 60 °C) Vimax 245 \%
Rated voltage WN 130 \Y
Reference temperature TRef 120 °C
Resistance tolerance ARy +20 %
Operating temperature range (V = 0) Top —25/+ 125 °C

(V= Vna Top 0/60 °C
Type IN Is Ismax RN Ordering code
(V=W)
mA mA A Q

G 1031 180 360 1,0 9 B59031-G1120-A161
G 1033 150 300 15 16 B59033-G1120-A161
G 1030 120 260 2,8 25 B59030-G1120-A161
G 1034 90 200 2,8 50 B59034-G1120-A161

1) For new design we recommend G108* (page 90).
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=M B5903*
G 103*

Characteristics (typical)

PTC resistance Rptc versus

PTC temperature Tptc
(measured at low signal voltage)

Switching time tg versus switching current /g
(measured at 25 °C in still air)
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Overload Protection SN
Telecom SMDs

B5908*
G 108*

245V, 120 °C

Applications

e Overload protection in telecom
equipment (switching systems
and customer premises equipment)

Features

e For surface mounting onto PCB
e Marked with manufacturer’'s logo and
type designation
e Narrow tolerance on resistance
e Available as matched pairs;
resistance on each reel matched to + 0,5 Q

TPT0592-J

o Tested to ITU-T Rec. K20 Dimensions (mm)
Options Imax hmax Wmax Imax

. . 8,2 3,3 4,7 10,1
¢ Alternative tolerances and resistances

upon request
Max. operating voltage (Tp = 60 °C) Vimax 245 \%
Rated voltage WN 130 \Y
Reference temperature TRef 120 °C
Resistance tolerance ARy +20%
Operating temperature range (V = 0) Top —25/+ 125 °C
(V= Vna Top 0/60 °C
Type IN Is Ismax RN Ordering code
(V=Wn)
mA mA A Q

G 1081 180 360 1,0 9 B59081-G1120-A161
G 1083 150 300 15 16 B59083-G1120-A161
G 1082 130 260 2,8 25 B59082-G1120-A161
G 1084 90 200 2,8 50 B59084-G1120-A161
90 Siemens Matsushita Components



=M B5908*
G 108*

Characteristics (typical)
Switching time tg versus switching current /g

PTC resistance Rptc versus
PTC temperature Tptc (measured at 25 °C in still air)
(measured at low signal voltage)
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Overload Protection

SMDs

=D

B59*07
A *07

80V, 120 °C

Applications

e Overcurrent protection

e Time delay

e Current stabilization

Features

Small size

Short response times

Suitable for reflow soldering only
Suitable for automatic placement
Available on tape

(standard delivery mode)

Thermistor chip with tinned terminations

0
-0,6

75"

Dimensions (mm)

0,

TPT0593-S

[ Termination

Tolerances (/, b, h) + 0,2 mm

Type

/ b

h

Size

A 607
A 707

3,2 2,5
3,2 2,5

1,7
1,7

1210
1210

Switching cycles (typ.)

Reference temperature

PTC temperature
Resistance tolerance
Operating temperature range (V = 0) Top

TRef

(V= Vinax) Tp1c

(V= Vinax)

ARy

—~

op

100

120

190
+25%
—40/+ 125
0/60

°C
°C

°C

Type

INE

mA

sV

mA

’Smax RN
(V=Vinax)
A Q

Rmin Is

Q S

Ordering code

Vinax =80 V, Vy = 63V

A 707

|45

[ 90

[03 [125

(75 [<25 |B59707-A120-A62

Vinax =30 V, Vy = 24V

A 607

65

130

(04 | 55

30 [<50 |B59607-A120-A62

1) Measured peak-to-peak
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=M B59*07
A *07

Characteristics (typical)

PTC resistance Rptc versus
PTC temperature Tptc
(measured at low signal voltage)

Rated current Iy versus ambient temperature Ty
(measured in still air)

107 TPT0468-6 20 TPT0339-L
Q Inr,
Rere ; - Iy gsec 18
10
16
//
105 / 14
; & 1,2
4 N,
10 7 10 \\\
' i
/ 08 N
103 \\
0.6 N
/
—{B59707-A120
102 — 0.4 \\\
— N
—{B59607-A120 0.2
10! p 0
0 5 100 150 200 250 °C 300 -20 0 20 40 60 80 100 120  °C160
— =T
A

—Tprc
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Overload Protection SN B59*01
SMDs P 1*01

30V

Applications

e Overcurrent protection
e Short-circuit protection

Features TPT0528-1

¢ Molded epoxy encapsuation,
tinned solder terminals
e Suitable for wave and reflow soldering Dimensions (mm)
e Suitable for automatic placement Tolerances + 0,5 mm

e Available on tape :
(standard delivery mode) Type h b ! X Size
P 1101 |3,2 |63 | 80 |1,7 |3225

P 1201 |3,2 |63 | 80 |1,7 |3225
P 1301 |3,2 |8,0 |10,0 |2,3 | 4032

Max. operating voltage (Tp = 60 °C) Vimax 30 vV
Rated voltage WN 24 \Y
Switching cycles (typ.) N 100
Resistance tolerance ARy £25%
Operating temperature range (V = 0) Top —40/+ 125 °C
(V= Vimax Top 0/60 °C
Type IN Is Ismax I RN Rmin | fs Ordering code
(V=Vimax) | (V=Viax) (lsmax)

mA mA A mA Q Q S
Reference temperature Tres = 80 °C
P 1101 90 185 0,7 25 13 7,80 |< 2,0 |B59101-P1080-A62
P 1201 |165 340 1,0 34 46 |2,70 |< 6,0 |B59201-P1080-A62
P 1301 | 205 420 1.6 38 31 |185 |[< 6,0 | B59301-P1080-A62
Reference temperature Tres = 120 °C
P 1101 |170 355 0,7 35 13 7,80 |< 4,5 |B59101-P1120-A62
P 1201 |265 545 1,0 45 46 |2,70 |<12,0 |B59201-P1120-A62
P 1301 |310 640 1.6 53 31 [185 ([<12,0 |B59301-P1120-A62
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=M B59*01

P 1*01
Characteristics (typical)
PTC resistance Rptc versus PTC current Ipt¢ versus PTC voltage Vprc
PTC temperature Tptc (measured at 25 °C in still air)
(measured at low signal voltage)
TPT0365-A TPT0371-J
108 103
Rete 0 Tore
105 ~ /,
l”l’/ mA
/1 \
10* ) 7
1 o
/';1’( / \ \
1) N \
10° 3# 102 , ,/
fef \
AW
! \
102 B59101-P1080 L_|
HE B59201-P1080 =— \U
Zff =1 859301-P1080 —| N
s 859301-P1080| Y|
10 == 859201-P1080| -]
= ~ B59101-P1080 \ g
100 0! i
0 50 100 150 200 °C 300 107" 10° 10 102V 103

— Tp1c — Vprc

Switching time tg versus switching current /g Rated current /y versus ambient temperature Tp

(measured at 25 °C in still air) (measured in still air)
10° TPT0594-1 2,0 TPT0340-P
IN,TA
S
ts i|\ Inzsec 18
2
T 10 .‘|"'. 1,6
jm
A -
101 KRN 14
e B59301-P1080 = 12 | .
N\ B59201-P1080 —| ' N |
10° b B59101-P1080 10 — N t {
| \
0,8
107" o TN
, \
e 04 N
0,2
107 0
0 1.0 20 30 A 40 -20 0 20 40 60 80 100 120 °C160
— g —_— TA
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B59*01 =M
P 1*01

Characteristics (typical)

PTC resistance Rptc versus PTC current Ipt¢ versus PTC voltage Vprc
PTC temperature Tptc (measured at 25 °C in still air)
(measured at low signal voltage)
TPT0366-1 TPT0372-S
108 102
Rpre Q po Tore
10° = /
— A /
17 m ,A f\
104 83 pd f -
/ N\
i/ / N
3 imnr/ 2 / \
10 = 10 A .
7 AN\
'1/ 4 \\\
2 \
10 = B59301-P1120 ‘\Q\
JYf 8591011120 | — B59201-P1120 LN
01 | L. _/ B 559201—”1207 859101-P1120 NN
0 = = B59301-P1120 =
L
10° 10'
0 50 100 150 200 ~°C 300 107" 100 10! v 102
— Tprc — Vprc

Switching time tg versus switching current /g Rated current /y versus ambient temperature Tp

(measured at 25 °C in still air) (measured in still air)
et TPT0595-0 20 TRrIS3s-L
A
ts s : Iy g50c 18
w02 L 16
“‘\ ‘\\‘\ 14
. \ ‘\\ B59301-P1120 '
10 B59201-P1120 —| 1,2 N
> B59101-P1120 ——]
\\ . \
\</\\ 1,0 \\
0
10
0,8 \\
0.6 N
-1
10 0,4 ™
f \\
N
0,2
107 0
0 10 20 30 A 40 =20 0 20 40 60 80 100 120 °C160
4>/S —_— TA
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Overload Protection
SMDs

B59*15
P 1*15

80V

Applications

e Overcurrent protection
e Short-circuit protection

Features

¢ Molded epoxy encapsuation,

tinned solder terminals

e Suitable for wave and reflow soldering
e Suitable for automatic placement

e Available on tape

Dimensions (mm)

Tolerances + 0,5 mm

TPT0528-1

(standard delivery mode) Type h b ! X Size

P 1115 |3,2 |63 | 8,0 |1,7 |3225

P 1215 |3,2 |63 | 80 |1,7 |3225

P 1315 |3,2 |8,0 |10,0 |2,3 | 4032
Max. operating voltage (Tp = 60 °C) Vimax 80 vV
Rated voltage WN 63 \Y
Switching cycles (typ.) N 100
Resistance tolerance ARy £25%
Operating temperature range (V = 0) Top —40/+ 125 °C

(V= Vna Top 0/60 °C
Type IN Is Ismax I RN Rmin | fs Ordering code
(V=Vimax) | (V=Viax) (lsmax)
mA mA A mA Q Q S

Reference temperature Tres = 80 °C
P 1115 40 85 0,7 9,0 55 32,2 ,5 | B59115-P1080-A62
P 1215 65 135 1,0 11,5 25 15,0 ,5 | B59215-P1080-A62
P 1315 80 165 1,6 15,0 16 96 |<15 |B59315-P1080-A62
Reference temperature Tres = 120 °C
P 1115 70 145 0,7 13,0 55 32,2 |<25 |B59115-P1120-A62
P 1215 |100 210 1,0 14,0 25 150 [<3,0 |[B59215-P1120-A62
P 1315 |150 310 1,6 20,0 16 9,6 |<3,0 |B59315-P1120-A62
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B59*15 =M
P 1*15

Characteristics (typical)

PTC resistance Rptc versus PTC current Ipt¢c versus PTC voltage Vprc
PTC temperature Tprc (measured at 25 °C in still air)
(measured at low signal voltage)
108 TPT0367-R 103 TPT0373-I
0
Rere = i Torc
1 10 = mA
==
ri AL~
10° - n
S 102 /
i/" B59115-P1080 NN
105 : B59215-P1080 AN
HF-—""B59315-P1080 = ; §~
N A R A A N
104 —— ; / NN
, — K ( \:\\
I 101 L1100 N \\
103 7 B59315-P1080 [N
= B859215-P1080 S
e = B59115-P1080
102 4 I
=/ = ]
=
10 ! 3 10 Q
0 50 100 150 200 °C 300 0" 10° 10' 10V 10°}
— Trrc — Verc

Switching time tg versus switching current /g Rated current /y versus ambient temperature Ty

(measured at 25 °C in still air) (measured in still air)
103 TPT0597-Q 2,0 TPT0340-P
s IN,TA
t
S 1 Iygsec 18
10
? 16
I\
10! s\ 1
RS B59315-P1080 12 i
s B59215-P1080 ' N T
g \ x|
10° AN B59115-P1080 10 [ \ [ ,
“ \\\‘\\ T
. NS 0.8
10 > 3
N—— ' \‘ 1
EN
1072 0,4 B Y
T A I
0,2
107 0
0 10 20 30 A 40 -20 0 20 40 60 80 100 120 °C160
— /S —_— T

A
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=D B59*15

P 1*15
Characteristics (typical)
PTC resistance Rptc versus PTC current Ipt¢c versus PTC voltage Vprc
PTC temperature Tprc (measured at 25 °C in still air)
(measured at low signal voltage)
TPT0368-2 TPT0374-9
10 8 —— 103
Q
Rere Tore
107 = == = mA
7/ ™
b N
108 = — ) ﬁ:\
e 10 > =
w’, ‘ yamy
10° e — S
i = VAT
104 ! A
/ |
10" / B59315-P1120 R
103 A ] X0 B59215-P1120 =S
t i B59115-P1120
It i ]
102 | 2 |1 B59115-P1120]__|
= 7 B59215-P1120=]
L B59315-P1120F—]
10! i S ! 100
0 50 100 150 200 °C 300 107" 10° 10! 102v 10°
— Trrc — Verc

Switching time tg versus switching current /g Rated current /y versus ambient temperature Ty

measured a in still air measured in still air
d at 25 °C in still d in still
& TPTOS96-H 20 TRT0338-L
I,
ts S H I 250c 18
2
T 107 bt 4
1A
1,4
101 \‘\
\ = B59315-P1120 12
v B59215-P1120
—
10° \@fv/ssgns-mm 10 \\
X N
AN < 0,8 N
107 > ™
0,6
0,4 ™
-2 E N
10 \\
0,2
107 0
0 1.0 2.0 30 A 40 20 0 20 40 60 80 100 120 °C160
—=s A
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Degaussing C 150 253‘:1

140V / 265V

Applications

e Degaussing of picture tubes

Features

e Coated thermistor disk

e Marked with manufacturer’s logo and
type designation

e Low residual current

e Stable performance throughout a
large number of switching cycles

Options TPT0520-R TPT0603-4
e Also available on tape
. . RN
Dimensions (mm)
Type bmax | Smax | Bd himax Vi Rei
C 1250 13,5 50 |06 17,0
C 1450 15,0 50 |06 19,0 ——
C 1650 17,5 5,0 0,6 21,0 ’
S 1451 150 |10,0 |0,6 22,0
S 1461 15,0 |10,0 |0,6 22,0
S 1481 15,0 10,0 0,6 22,0
Operating temperature range (V = 0) Top -25/+125 °C
(V=W) Top 0/60 °C
Type intcoil (0'S) Itrcoil (180 S) RN | Reoil | Ordering code
(V=V\,25°C< TOp <60°C) | Q Q
App MApp
Vinax = 140 Vims: Vy = 120 Vg
C 1650 224 <40 5 85 B59650-C1050-B70
S 1481 =25 <40 8 |35 B59481-S1050-B10
Vimax = 265 Vims: Viy = 230 Vi
C 1450 =20 <25 18 |12 B59450-C1080-B70
S 1451 >18 <25 18 |12 B59451-S1080-B10
S 1461 =16 <25 20 |15 B59461-S1080-B10
C 1250 211 <20 25 |25 B59250-C1080-B70
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Degaussing B 59%**
J *k%k
265V 17 max. 14 max.
Applications i
e Degaussing of picture tubes g
£
Features <
e PTC element in a plastic case (2-pin) Y
e Marked with manufacurer’s logo, type o~
designation and date code Q[
e Flame-retardant case material (UL 94 V-0) ] —
e Solderability to IEC 68-2-20 (test ta, methode 1) Top view 1 mm pin width
e Stable performance throughout a large number TPT0605-K
of switching cycles owing to clamp contacting
o EN 144003 compliance Ry
e CECC 44003-001
VN coil
TPT0604-C
Max. operating voltage Vimax 265 Vims
Rated voltage 7N 230 Vims
Operating temperature range (V = 0) Top -25/+125 °C
Type lincoil (0'S) hricoil RN | Reoil | Ordering code
(V=W\, 25°C<Typ<60°C) |Q | Q
App MApp
J 209 >18 <20 9 (20 B59209-J80-A10
J 120 >22 <20 12 |10 B59120-J80-A10
J 104 >25 <20 14 |10 B59104-J80-A10
J 108 =220 <20 18 |10 B59108-J80-A10
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Degaussing

B 59***
T *k%

265V

Applications
e Degaussing of picture tubes

Features

e Two PTC elements in a plastic case (3-pin)

e Low residual current due to
double PTC configuration

e Marked with manufacurer’s logo, type

designation and date code

e Flame-retardant case material (UL 94 V-0)
e Solderability to IEC 68-2-20 (test ta, methode 1)

e Stable performance throughout a large number
of switching cycles owing to clamp contacting

e EN 144003 compliance
e VDE approval
e CECC 44003-001

Connection

e Connection to power supply: AB
e Connection to coil: CA

17 max. _l4max.

19 max.

C [B |A
RM RM | RM

42

Top view 1 mm pin width

TPT0606-T

Hole arrangement

A

25

B

9
B w|= BmE
}

TPT0607-2 TPT0608-A

TPT0609-J

Max. operating voltage Vimax 265 Vims
Rated voltage WN 230 Vims
Operating temperature range (V = 0) Top -25/+125 °C

102
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B 59***
T *k%

Type hinveoit ©°) | hycoil R Reoil | Ordering code
(V=Vj, 25°C < Top <60°C) [Q Q
App MApp

T 209 >18 <7 9 20 B59209-T80-+10
T 120 >20 <5 12 15,5 B59120-T80-+10
T 104 >25 <5 14 10 B59104-T80-+10
T 108 >20 <3 18 10 B59108-T80-+10
T 170 >16 <3 18 17 B59170-T80-+10
T 100 >20 <3 22,5 10 B59100-T80-+10
T 250 >10 <3 28 25 B59250-T80-+10
T 251 >10 <3 30 25 B59251-T80-+10

+: A for hole arrangement A
B for hole arrangement B
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Degaussing B 59***
T *k%k
265V 16 max. 14 max.
Applications
e Degaussing of picture tubes .
k]
Features gga.
e Two PTC elements in a plastic case (3-pin)
e Switching elements in parallel ~ c I 1Ia
e Marked with manufacurer’s logo, type ~
designation and date code ‘RM |RM R_M ‘
e Flame-retardant case material (UL 94 V-0) Top view 1 mm pin width

e Solderability to IEC 68-2-20 (test ta, methode 1)
e Stable performance throughout a large number
of switching cycles owing to clamp contacting

e EN 144003 compliance / CECC 44003-001

Connection

e Connection to coil 1: C
e Connection to coil 2: A

Hole arrangement

TPT0608-A

TPT0610-L

Max. operating voltage Vimax 265 Vims
Rated voltage W 230 Vims
Operating temperature range (V = 0) Top -25/+125 °C
Type | finjcoil (0°S) | hycoil R Reoil Ordering code
(V=V\,25°C< TOp <60°C) | Q Q
App MApp
T205 [=20 <10 45((2x9) |2x20 B59205-T80-B10
T109 [=30 <25 9(2x18) |10 (2 x20) | B59109-T80-B110
T126 |=32 <25 6 (2x12) |12 (2 x 24) | B59126-T80-B110

Types T 109 and T 126:

104

A single coil may be used instead of the two coils (C1 + C2).

The PTCs are then externally (AC) connected in parallel.
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859***
C 1*50, S 14*1

Characteristics

Typical curve of demagnetization current ficoil

Coil resistance:3,5 Q (S 1481), 25 Q (C 1250), 8,5 Q (C 1650),
20 Q (C 1450, S 1451, S 1461)

Ambient temperature 25 °C

S 1481 C 1250
20 TPT0621-2 20 TPT0622-A
/ A / A
N g5 T

10 ” T 10

. o

-10 -10
-15 -15
-20 -20

0 20 40 60 80 100 120 140 ms 180 0 20 40 60 80 100 120 140 ms 180

— —

C 1450, S 1451, S 1461 C 1650

20 TPT0623-J 20 TPT0624-R
A A
I 15 I 15

Wiﬂ Tf

|
0 VAYA & 0 \ v
Y ; !
-10 -10 U
-15 -15
%0 20 40 60 80 100 120 140 ms 180 00 20 40 60 80 100 120 190 ms 180

— = —
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B 59***
T *k%

Characteristics

Typical curve of demagnetization current ficoil

Coil resistance: 20 Q
Ambient temperature 25 °C

T 209 T 104
16 TPT0625-Z 16 TPT0628-P
/ A / A
IN 12 IN 12
T 8 W 8
4 Iﬂ I [\ ) In
0 , I I \/[\\J 0 I / M
-4 l -4 )
-8 -8
-12 *U—“ -12
-16 -16
0 20 40 60 80 100 120 140 ms 180 0 20 40 60 80 100 120 140 ms 180
et —»
T 120 T 108
16 TPT0626-8 16 TPT0629-X
/ A / A
IN 12 IN 12

_12 -12

-16 -16
0 20 40 60 80 100 120 140 ms 180

—

0 20 40 60 80 100 120 140 ms 180

—
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B 59***

T *k%k

Characteristics
Typical curve of demagnetization current ficoil
Coil resistance: 20 Q (T 100, T 170), 25 Q (T 250, T 251)
Ambient temperature 25 °C
T 100 T 250

16 TPT0631-9 88 TPT0632-H

A A

In 12 I 6,6

K P

4

-4
_8 -4.4
_12 -6,6
_16 -8,8
0 20 40 60 80 100 120 140 ms 180 0 20 40 60 80 100 120 140 ms 180
—- | — [
T170 T 251
12 TPT0630-1 88 TPT0633-
A
/
N g ’_‘ I 6.6 H
T 6 T 44

-3

v

-6 44 J

9 -6,6

-12 -
0 20 40 60 80 100 120 140 ms 180 8’80 20 40 60 80 100 120 140 ms 180

— =t —
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B 59***
T *k%

Characteristics

Typical curve of demagnetization current ficoil
Coil resistance: 20 Q
Ambient temperature 25 °C

T 109 T 205
20 TPT0635-7 20 TPT0636-F
A A
/
Iy 15 ﬂ N 15

-10 U

-15 -15

-20

-20
0 20 40 60 80 100 120 140 ms 180 0 50 100 150 200 250 300 350 400 ms 500

— = ! —

T 126
TPTO0634-Y

16
A
/|N 12

el

8 H

-12

-16
0 50 100 150 200 250 300 350 400 ms 500

—
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Switching B5911*
C 111+
265V 5 max.
Applications —
e Switching thermistor for lighting applications = !
(e. g. in electronic ballasts for lamps etc.) !
e For frequent switching
Features £ |
e Coated thermistor disk, 83 i
kinked leads ‘
e Marked with manufacturer’s logo and ad
type designation ]
e Stable performance throughout it
10 000 switching cycles Dimensions (mm)
Options Type brmax HAmax Od
e Also available on tape C 1118 6,5 10,0 0,6
C 1119 4,0 7,5 0,5
Max. operating voltage (Tp = 60 °C) Vimax 265 \%
Rated voltage WN 220 \Y
Switching cycles (typ.) N 10000
Resistance tolerance ARy +25%
Operating temperature range (V = 0) Top —25/+ 125 °C
(V= Vna Top 0/60 °C
Type In Is Ismax I RN Rmin | s Ordering code
(V=Vhax) | (V=Vinax)
mA mA mA mA Q Q S
Reference temperature Tres = 80 °C
C 1118 |30 70 400 4 70 39 <6,0 |B59118-C1080-A70
C 1119 |15 40 200 3 150 84 <6,0 |B59119-C1080-A70
Reference temperature Tres = 120 °C
C 1118 |55 110 400 6 70 39 <8,0 |B59118-C1120-A70
C 1119 (30 60 200 5 150 84 <8,0 |B59119-C1120-A70
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B5911*
C 111*

Characteristics (typical)

PTC resistance Rptc versus
PTC temperature Tprc

PTC current lpt¢ versus PTC voltage Vprc
(measured at 25 °C in still air)

(measured at low signal voltage)
108 TPT0598-Y 10° TPT0439~S
Q
Rerc e Tp1c mA
107 g *ka
7—4
6 / B59118-C1120~
10 ) B59118-C1080~
F—f 10° —i—rr P 74B859119-C1120—
; 1 TN/4B59119-C1080
10 | o abv.
[ ] \
104 _ BBOIIE-CI080-_| | SN
= B59119-C1080- ——F—] AN \\
— B59118-C1120- S H—F 10! (f / NN
B59119-C1120- N\ ¥ -
108 .g .ﬁ Y
= /’/") \/"l s
102 I - L4 T \‘\::
10! 100 L L
-50 0 50 100 150 °C 250 10" 100 10! 102 v 10°

—= Tprc — Vpr¢

Switching time tg versus switching current /g Rated current /y versus ambient temperature Ty

(measured at 25 °C in still air) (measured in still air)
TPT0440~V TPT0459-7
10° , Ly 20
fs s In5°c 1,8
T It 1,6
10% =
i 1,4
H N
[ N
s\ 1,2 Ny
A\
10" BN ] 10 N
s B59119-C1080- , X Toot
VO B59119-C1120-] 80°C
MIAED ¢ B59118-C1080- ] 0,8 % A
AN <l -B59118-C1120~ | N 20°C
XX T 0,6 X
10— < S— N\
N “‘\ ~— o~ 0.4 \\
— ’ N \\\
0,2
10-1 0
0 0,2 0,4 0,6 A 08 -20 0 20 40 60 80 100120 °C 160
——»15 —— TA
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Switching B59**0
J **0
265V 6,3 max. 6,3 max
Applications i 1 i
o Delayed switching of loads | % ‘
(e. g. in electronic ballasts for lamps) ‘ g |
e For frequent switching : I < | } |
‘ - - —
Features 1 ‘
e Encased thermistor disk with v‘ w
clamp contacts i 1
Flame-retardant plastic case 25 TPT0649-C

Case material UL-listed
Silver-plated solder pins

stamped on in white

e Stable performance throughout

100 000 switching cycles

Manufacturer's logo and type designation

Dimensions (mm)

Switching cycles (typ.) N 100000
Switching time ts <5 s
Resistance tolerance ARy £25%
Operating temperature range (V = 0) Top — 25/+ 125 °C
(V= Vna Top 0/60 °C
Type TRef IN Is Ismax I RN Rmin | Ordering code
(V=Vmax) | (V=Vinax)

°C mA mA A mA Q Q
Vimax =265V, V=220V
J 150 120 35 70 0,45 4 150 84 B59150-J120-A20
J 200 120 30 60 0,42 4 200 110 B59200-J120-A20
J 320 120 24 50 0,33 4 320 200 B59320-J120-A20
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Switching B59339

e Encased thermistor disk with
clamp contacts
Flame-retardant plastic case
Case material UL-listed 25
Silver-plated solder pins
Manufacturer’s logo and type designation
stamped on in white
e Stable performance throughout
50 000 switching cycles

J 280 ...J 290
80 V to 265V 6,3 max. 6,3 max.

Applications i A i
e Delayed switching of loads | 53 ‘
e For frequent switching ‘ g |
| S |

Features ] Y _! ‘ !_
b
i

TPT0649-C

Dimensions (mm)

Switching cycles (typ.) N 50000
Switching time ts <05 s
Resistance tolerance ARy +25%
Operating temperature range (V = 0) Top —25/+ 125 °C
(V= Vimax Top 0/60 °C
Type TRef IN Is ISmax I RN Rmin | Ordering code
(V=Vimax) | (V=Viax)
°C mA mA A mA Q Q
Vimax =80V, Vy =63V
J 280 120 77 150 1,10 14 32 20 | B59339-A1320-P20
J 281 120 60 120 0,90 10 50 31 | B59339-A1500-P20
Vinax = 160V, Vy =110V
J 282 120 48 100 0,70 6,0 80 50 | B59339-A1800-P20
J 283 120 39 80 0,58 5,0 120 75 | B59339-A1121-P20
Vinax = 265V, Vy =220V
J 284 120 30 60 0,42 4,0 200 110 |B59339-A1201-P20
J 285 120 24 50 0,33 4,0 320 200 |B59339-A1321-P20
J 286 120 20 40 0,27 3,5 500 260 |B59339-A1501-P20
J 287 120 15 30 0,22 3,0 800 480 |B59339-A1801-P20
J 288 120 13 26 0,18 2,5 1200 630 |B59339-A1122-P20
J 289 120 10 20 0,15 2,0 2000 900 | B59339-A1202-P20
J 290 115 8 16 0,12 15 3200 |1500 |B59339-A1322-P20
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B59339

J 280 ...J 290
Characteristics (typical)
PTC resistance Rptc versus PTC current Iptc versus PTC voltage Vprc
PTC temperature Tprc (measured at 25 °C in still air)
(measured at low signal voltage)
10‘ TPTO0211-5 2 TPT0212-D
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Switching time tg versus switching current /g
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B59339
J280...J290

Characteristics (typical)

PTC resistance Rptc versus PTC current Iptc versus PTC voltage Vprc
PTC temperature Tprc (measured at 25 °C in still air)
(measured at low signal voltage)
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(measured at 25 °C in still air)
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B59339

J 280 ...J 290
Characteristics (typical)
PTC resistance Rptc versus PTC current Iptc versus PTC voltage Vprc
PTC temperature Tprc (measured at 25 °C in still air)
(measured at low signal voltage)
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Switching time tg versus switching current /g
(measured at 25 °C in still air)
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Switching B593**

J 29
265V 6,3 max. 6,3 max.
Applications i A i
e Starting resistance in switch-mode | . ‘

power supplies ‘ £ |
| S |
Features ] Y _! ‘ !_
e Encased thermistor disk with v‘ ‘
clamp contacts ) ‘
e Flame-retardant plastic case i 1
. C_ase material UL-Ilstgd 25 TPTOBAOC
e Silver-plated solder pins
. Manufacturer’s Iogo and type designation Dimensions (mm)
stamped on in white
e Stable performance throughout
50 000 switching cycles
Max. operating voltage (Tp = 60 °C) Vimax 265 vV
Rated voltage WN 220 \Y
Switching cycles (typ.) N 50000
Rated resistance RN 5000 Q
Resistance tolerance ARy +25%
Operating temperature range (V = 0) Top —25/+ 125 °C
(V= Vima Top 0/60 °C
Type TRef IN Is ISmax tg Iy Rmin | Ordering code
(V=Vinax) (V=Vinax)
°C mA mA A S mA Q
J29 115 7 15 0,1 <05 |15 1500 |B59339-A1502-P20
J29 150 10 20 0,1 <10 |18 2200 |B59342-A1502-P20
J29 190 14 30 0,1 <20 |20 2200 |B59346-A1502-P20
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B593**
J29

Characteristics (typical)

PTC resistance Rptc versus
PTC temperature Tprc

(measured at low signal voltage)
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Switching time tg versus switching current /g

(measured at 25 °C in still air)
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PTC current Iptc versus PTC voltage Vprc
(measured at 25 °C in still air)
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Motor Starting B5919*, B595**
A 1**1 A 5**, J 5**

175V to 400 V

Applications

e Time delay
e Motor starting
e Time delay in turning off the auxiliary winding of single-phase ac motors

Features

e Two versions available
e Version A:
Uncoated, metallized disk for clamp-contacting
UL approval for all types with the exception of A 196, A 502
e Version J:
Thermistor disk encapsulated in heat-resistant, flame-retardant plastic case
with connections for compressor power supplies and tab connectors;
other cases and other terminal options upon request
UL approval for all types with the exception of J 502
e VDE approval for A 192, A 501, J 501 and J 502

Switching cycles N > 100000
Operating temperature range (V = 0) Top 5/80 °C

(V= Vnay Top 5/80 °C
Type Vimax Imax TRet b Ry £AR Iy

(Vprc=2,5V)
\ A °C \Y Q mA

A 192 325 8 120 > 650 25+ 15/- 20 % 10
A 196 350 8 120 > 700 15 +/- 30 % 10
A 501 355 6 135 700 33+20% 9
A 502 400 4 120 750 47 +30 % 9
A 508 180 10 135 360 47+20 % 25
A 544 320 8 120 650 20 + 20/- 30 % 15
J 501 355 6 135 700 33+20% 9
J 502 400 4 120 750 47 +30 % 9
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B5919*, B595**
A 1** A Brx ] Gk

Version A Version J

26
19,5

28
e
\
|
|

b s e )
& < {}
. . 1) .
ermination TPTode9-2 \

15 11,6 £0,1

[ce]
>

TPT0519-J

£
Dimensions (mm)
Type b s
A 192 20,5+0,5/-1,0 [2,5+0,2
A 196 20,5+0,5/-1,0 {3,2+0,2
A 501 19,5+0,5 25+0,2
A 502 19,5+ 0,5 25+0,2
A 508 18,0+1,0 25+0,2
A 544 17,5+0,5 25+0,2
Type Tsurf ts Metallization Ordering code

°C s

A 192 180 0,7 Ag B59192-A120-A10
A 196 180 1,2 Ag B59196-A120-A10
A 501 180 0,8 Ag B59501-A135-A10
A 502 170 0,7 Ag B59502-A120-A10
A 508 185 1,3 Ag B59508-A135-A10
A 544 180 0,5 CrNi+ Ag B59544-A120-A20
J 501 - 0,8 Ag B59501-J135-A110
J 502 - 0,7 Ag B59502-J120-A110

1) A 544 with boarder (1 mm typ.)
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Motor and Machine Protection

B59100
M 1100

Applications

e Thermal protection of winding in electric motors
e Limit temperature monitoring

Features

Low-resistance type

Thermistor pellet with insulating encapsulation

Silver-plated and Teflon(PTFE)-insulated AWG 26 litz wires
Trip temperature coded in litz wire color
Extremely fast response due to small dimensions
Characteristics for nominal threshold temperatures of 90 bis 160 °C conform with DIN 44 081
Can be used in conjunction with Siemens tripping units

Max. operating voltage (TA=0...40°C) Vinax 30 \Y
Max. measuring voltage (TA—25K ... Tyat *+ 15 K) Vives max | 7+5 \Y
Rated resistance (Vptc=25V) RN <100 Q
Insulation test voltage Vis 2,5 kV ac
Response time ta <3 S
Operating temperature range (V = 0) Top — 25/+ 180 °C
(V= Vinay) Top 0/40 °C
Type TnaT £AT | R(Tnatr—AT) | R(TnaT +AT) | R(TnaT +15K) | R (TnaT + 23 K)
(Verc=25V) | (Vprc=25V) [(Vprecs75V) | (Vprcs2,5V)
°C Q Q Q Q
M 1100 60+5 <570 > 570 —= =210k
M 1100 705 <570 > 570 = =210k
M 1100 80+5 <570 > 570 — —
M 1100 90+5 <550 = 1330 24Kk —
M 1100 1005 <550 > 1330 24Kk —
M 1100 1105 <550 = 1330 24Kk —
M 1100 1205 <550 = 1330 24Kk —
M 1100 1305 <550 > 1330 24Kk —
M 1100 1405 <550 > 1330 24Kk —
M 1100 145+5 <550 > 1330 24Kk —
M 1100 150+ 5 <550 > 1330 24Kk —
M 1100 155+5 <550 > 1330 24Kk —=
M 1100 1605 <550 > 1330 24Kk —
M 1100 170+ 7 <570 > 570 — 210k
M 1100 1807 <570 > 570 — 210k
M 1100 190+ 7 <570 > 570 — 210k
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B59100
M 1100

——

0,62 ;

7
re———— 520max ———— ™
TPT0018-F

m“.l'l.*

Dimensions in mm

Type Color coding Ordering code
of litz wires

M 1100 white/grey B59100-M1060-A70
M 1100 white/brown B59100-M1070-A70
M 1100 white/white B59100-M1080-A70
M 1100 green/green B59100-M1090-A70
M 1100 red/red B59100-M1100-A70
M 1100 brown/brown B59100-M1110-A70
M 1100 grey/grey B59100-M1120-A70
M 1100 blue/blue B59100-M1130-A70
M 1100 white/blue B59100-M1140-A70
M 1100 white/black B59100-M1145-A70
M 1100 black/black B59100-M1150-A70
M 1100 blue/black B59100-M1155-A70
M 1100 blue/red B59100-M1160-A70
M 1100 white/green B59100-M1170-A70
M 1100 white/red B59100-M1180-A70
M 1100 black/grey B59100-M1190-A70
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B59100
M 1100

Characteristics (typical)

PTC resistance Rptc versus PTC temperature Tprc
(measured at low signal voltage)
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B59100

M 1100
Characteristics (typical)
PTC resistance Rptc versus PTC temperature Tprc
(measured at low signal voltage)
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Motor and Machine Protection

B59300
M 1300

Applications

e Thermal protection of winding in electric motors
e Limit temperature monitoring

Features

Low-resistance type

connecting wires all yellow

e Can be used in conjunction with Siemens tripping units

Silver-plated and Teflon(PTFE)-insulated AWG 26 litz wires
Trip temperature coded in litz wire color,

Thermistor pellets with insulating encapsulation in series connection (triple sensor)

Characteristics for nominal threshold temperatures of 90 bis 160 °C conform with DIN 44 082

Max. operating voltage (TA=0...40°C) Vinax 30 \Y
Max. measuring voltage (TA—25K ... Tyat *+ 15 K) Vives max | 7+5 \Y
Rated resistance (Vptc=25V) RN <300 Q
Insulation test voltage Vis 2,5 kV ac
Response time ta <3 S
Operating temperature range (V = 0) Top — 25/+ 180 °C
(V= Vinay) Top 0/40 °C
Type TnaT £AT | R(Tnatr—AT) | R(TnaT +AT) | R(TnaT +15K) | R (TnaT + 23 K)
(Verc=25V) | (Vprc=25V) [(Vprecs75V) | (Vprcs2,5V)
°C Q Q Q Q
M 1300 605 <1710 >1710 — 230k
M 1300 705 <1710 21710 = 230k
M 1300 805 <1710 >1710 — 230k
M 1300 90+5 < 1650 = 3990 212k —
M 1300 100+5 <1650 = 3990 212k —
M 1300 1105 <1650 = 3990 212k —
M 1300 1205 <1650 = 3990 212k —
M 1300 1305 <1650 = 3990 212k —
M 1300 1405 <1650 = 3990 212k —
M 1300 145+5 <1650 = 3990 212k —
M 1300 150+5 < 1650 = 3990 212k —
M 1300 155+5 <1650 = 3990 212k —
M 1300 160+5 <1650 = 3990 212k —
M 1300 170+ 7 <1710 21710 — 230k
M 1300 180+ 7 <1710 21710 — 230k
M 1300 190+ 7 <1710 21710 — 230k
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B59300
M 1300

-7 E ~105——=]

520max

TPT0020-R

Dimensions in mm

Type Color coding Ordering code
of litz wires

M 1300 white/grey B59300-M1060-A70
M 1300 white/brown B59300-M1070-A70
M 1300 white/white B59300-M1080-A70
M 1300 green/green B59300-M1090-A70
M 1300 red/red B59300-M1100-A70
M 1300 brown/brown B59300-M1110-A70
M 1300 grey/grey B59300-M1120-A70
M 1300 blue/blue B59300-M1130-A70
M 1300 white/blue B59300-M1140-A70
M 1300 white/black B59300-M1145-A70
M 1300 black/black B59300-M1150-A70
M 1300 blue/black B59300-M1155-A70
M 1300 blue/red B59300-M1160-A70
M 1300 white/green B59300-M1170-A70
M 1300 white/red B59300-M1180-A70
M 1300 black/grey B59300-M1190-A70
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B59300
M 1300

Characteristics (typical)

PTC resistance Rptc versus PTC temperature Tprc
(measured at low signal voltage)
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B59300

M 1300
Characteristics (typical)
PTC resistance Rptc versus PTC temperature Tprc
(measured at low signal voltage)
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Motor and Machine Protection

B59135
M 135

Applications

e Thermal protection of winding in electric motors
e Limit temperature monitoring

Features

Thermistor pellet with insulating encapsulation
Silver-plated and Teflon(PTFE)-insulated AWG 26 litz wires
Trip temperature coded in litz wire color
Extremely fast response due to small dimensions
Characteristics for nominal threshold temperatures of 90 bis 160 °C conform with DIN 44 081
Can be used in conjunction with Siemens tripping units

Max. operating voltage (TA=0...40°C) Vimax 30 \%
Max. measuring voltage (TA—25K ... Tyat *+ 15 K) Vives max | 7:5 \Y
Rated resistance (Vptc£25V) RN <250 Q
Insulation test voltage Vis 2,5 kV ac
Response time ta <3 s
Operating temperature range (V = 0) Top — 25/+ 180 °G
(V= Vinax) Top 0/40 °C
Type Tnat £AT | R(Tnat—AT) | R(TnaT +AT) | R(TnaT +15K) | R (TnaT + 23 K)
(Verc=25V) | (Vprc=25V) [(Vprecs75V) | (Vprcs25V)
°C Q Q Q Q
M 135 605 <570 2 570 — 24k
M 135 705 <570 2 570 — 24k
M 135 805 <570 2 570 — 24k
M 135 905 <550 21330 24k —
M 135 100+5 <550 21330 24k —
M 135 1105 <550 21330 24k —
M 135 120+5 <550 21330 24k —
M 135 130+5 <550 21330 24k —
M 135 1405 <550 21330 24k —
M 135 145+5 <550 21330 24k —
M 135 150+5 <550 21330 24k —
M 135 155+5 <550 21330 24k —
M 135 160+5 <550 21330 24k
M 135 170+ 7 <570 2 570 — 24k
M 135 180+ 7 <570 2 570 — 24k
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B59
M

135
135

0,62

AR

-’7

Dimensions in mm

Fe————— 520max ———— ™

%@

m“.l'l.*

TPT0018-F

Type Color coding Ordering code
of litz wires

M 135 white/grey B59135-M60-A70
M 135 white/brown B59135-M70-A70
M 135 white/white B59135-M80-A70
M 135 green/green B59135-M90-A70
M 135 red/red B59135-M100-A70
M 135 brown/brown B59135-M110-A70
M 135 grey/grey B59135-M120-A70
M 135 blue/blue B59135-M130-A70
M 135 white/blue B59135-M140-A70
M 135 white/black B59135-M145-A70
M 135 black/black B59135-M150-A70
M 135 blue/black B59135-M155-A70
M 135 blue/red B59135-M160-A70
M 135 white/green B59135-M170-A70
M 135 white/red B59135-M180-A70
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B59135
M 135

Characteristics (typical)

PTC resistance Rptc versus PTC temperature Tprc
(measured at low signal voltage)
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B59135

M 135
Characteristics (typical)
PTC resistance Rptc versus PTC temperature Tprc
(measured at low signal voltage)
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Motor and Machine Protection

B59335
M 335

Applications

e Thermal protection of winding in electric motors

Features

Low-resistance type

Silver-plated and Teflon(PTFE)-insulated AWG 26 litz wires

Trip temperature coded in litz wire color, connecting wires all yellow
Extremely fast response due to small dimensions
Characteristics for nominal threshold temperatures of 90 bis 160 °C conform with DIN 44 082
Can be used in conjunction with Siemens tripping units

Thermistor pellets with insulating encapsulation in series connection (triple sensor)

Max. operating voltage (TA=0...40°C) Vimax 30 \%
Max. measuring voltage (TA—25K ... Tyat *+ 15 K) Vives max | 7:5 \Y
Rated resistance (Vptc£25V) RN <750 Q
Insulation test voltage Vis 2,5 kV ac
Response time ta <3 s
Operating temperature range (V = 0) Top — 25/+ 180 °G
(V= Vinax) Top 0/40 °C
Type Tnat £AT | R(Tnat—AT) | R(TnaT +AT) | R(TnaT +15K) | R (TnaT + 23 K)
(Verc=25V) | (Vprc=25V) [(Vprecs75V) | (Vprcs25V)
°C Q Q Q Q
M 335 605 <1710 21710 — 212k
M 335 705 <1710 21710 — 212k
M 335 805 <1710 21710 — 212k
M 335 905 <1650 23990 212k —
M 335 100+5 <1650 23990 212k —
M 335 1105 <1650 23990 212k —
M 335 120+5 <1650 23990 212k —
M 335 130+5 <1650 23990 212k —
M 335 140+5 <1650 23990 212k —
M 335 145+5 <1650 23990 212k —
M 335 150+5 <1650 23990 212k —
M 335 155+5 <1650 23990 212k —
M 335 160+5 <1650 23990 212k —
M 335 170+ 7 <1710 21710 — 212k
M 335 180+ 7 <1710 21710 — 212k
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B59335

M 335
:¢o,z.z -0 j
=
A3
-7 E ~105——=
520max
TPT0020-R
Dimensions in mm
Type Color coding Ordering code
of litz wires
M 335 white/grey B59335-M60-A70
M 335 white/brown B59335-M70-A70
M 335 white/white B59335-M80-A70
M 335 green/green B59335-M90-A70
M 335 red/red B59335-M100-A70
M 335 brown/brown B59335-M110-A70
M 335 grey/grey B59335-M120-A70
M 335 blue/blue B59335-M130-A70
M 335 white/blue B59335-M140-A70
M 335 white/black B59335-M145-A70
M 335 black/black B59335-M150-A70
M 335 blue/black B59335-M155-A70
M 335 blue/red B59335-M160-A70
M 335 white/green B59335-M170-A70
M 335 white/red B59335-M180-A70
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B59335
M 335

Characteristics (typical)

PTC resistance Rptc versus PTC temperature Tprc
(measured at low signal voltage)

108 TPT0411-H 109 PT0412-Q
STt —— £
559335 = S 859535 =S
Q T T T | M — Q T
Rpre N 1 » Rere I
10’ ON==ve 108 L
60 °C =4 = T
70 °C =154~ y
10 =
/7 80 °C &
A 90 °C =1/
10° == 106@“ ==
: /
4 5
10 ?' 10 7
Ui i '
IV A /
0Ll Le 104@%
10? S=—==1 10° ,éé ==
10" - 102 5
10 30 50 70 90 110 130 °C 160 10 3¢ 50 70 90 110 130 °C 160
— Tprc —Tprc
PTC resistance Rptc versus PTC temperature Tprc
(measured at low signal voltage)
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— 108 °Cr=—] 120 O
7 110 °Cr— ! 130 °C
R==== > 107 ey ‘%
I 1 =
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6 || 6 | _|
10 _%] = e 10 s
| =3 ] - f 4
Jif 7
T
‘Oséé%% =E 10° =
= : i
I 1 [ J
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10° 0 T O T I, == 103 ‘#
| S=== == 7
102 B 102 ‘ !
10 30 50 70 90 110 130 150 °C 180 10 50 100 150 200 °C 250
— Tprc — Tp1c
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B59335

M 335
Characteristics (typical)
PTC resistance Rptc versus PTC temperature Tprc
(measured at low signal voltage)
108  TPTO41S-F 108 TPTO416=N
o E839335 ENERERERE S IS EMGE====c=c ====
Rpre T i AT Rere A 'fN'AT‘ pa==
7 7
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3 —H 140 o AL EEa L
106 145 °C 106
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10° 10°
SE=as y
104 J 104 S=5%
/ ;i
108 10°
P & =
107 e = = 10% =
10! L 10’ L L
10 50 100 150 200 °C 250 10 50 100 150 200 °C 250

— Tprc

PTC resistance Rptc versus PTC temperature Tprc
(measured at low signal voltage)
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Motor and Machine Protection

B59155
M 155

Applications

e Thermal protection of winding in electric motors

Features

Thermistor pellet with insulating encapsulation
Silver-plated and Teflon(PTFE)-insulated AWG 26 litz wires
Trip temperature coded in litz wire color
Characteristics for nominal threshold temperatures of 90 bis 160 °C conform with DIN 44 081
Can be used in conjunction with Siemens tripping units

Max. operating voltage (TA=0...40°C) Vinax 30 \
Max. measuring voltage (TA—25K ... Tyat *+ 15 K) Vives max | 7+5 \
Rated resistance (Vptc=25V) RN <100 Q
Insulation test voltage Vis 2,5 kV ac
Response time ty <5 s
Operating temperature range (V = 0) Top — 25/+ 180 °C
(V= Vinay) Top 0/40 °C
Type TnaT £AT | R(Tyat—AT) | R(TnaT +AT) | R(TnaT +15K) | R (TnaT + 23 K)
(Verc=25V) | (Vprc=25V) [(Vprecs75V) | (Vprcs2,5V)
°C Q Q Q Q
M 155 60+5 <570 > 570 — =210k
M 155 705 <570 > 570 — =210k
M 155 80+5 <570 > 570 — =210k
M 155 90+5 <550 > 1330 24Kk —
M 155 1005 <550 > 1330 24Kk —
M 155 1105 <550 > 1330 24Kk —
M 155 1205 <550 > 1330 24Kk —
M 155 1305 <550 > 1330 24Kk —
M 155 1405 <550 > 1330 24Kk —
M 155 145+5 <550 > 1330 24Kk —
M 155 1505 <550 > 1330 24k —
M 155 155+5 <550 > 1330 24Kk —
M 155 160 +5 <550 > 1330 24Kk —
M 155 170+ 6 <550 > 1330 24Kk —
M 155 180+ 6 <550 > 1330 24Kk =
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B59155
M 155

0,42

1]

’7’34—

Dimensions in mm

re——————520max——=

1

TPT0019-N

Type Color coding Ordering code
of litz wires

M 155 white/grey B59155-M60-A70
M 155 white/brown B59155-M70-A70
M 155 white/white B59155-M80-A70
M 155 green/green B59155-M90-A70
M 155 red/red B59155-M100-A70
M 155 brown/brown B59155-M110-A70
M 155 grey/grey B59155-M120-A70
M 155 blue/blue B59155-M130-A70
M 155 white/blue B59155-M140-A70
M 155 white/black B59155-M145-A70
M 155 black/black B59155-M150-A70
M 155 blue/black B59155-M155-A70
M 155 blue/red B59155-M160-A70
M 155 white/green B59155-M170-A70
M 155 white/red B59155-M180-A70
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B59155
M 155

Characteristics (typical)

PTC resistance Rptc versus PTC temperature Tprc
(measured at low signal voltage)

TPT0390-Q TPT0391-Y
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PTC resistance Rptc versus PTC temperature Tprc
(measured at low signal voltage)
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B59155
M 155

Characteristics (typical)

PTC resistance Rptc versus PTC temperature Tprc
(measured at low signal voltage)
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Rprc ,
10 e SS======c—
Trat
160 °Cy T
108 170 *clL | | /A
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T y
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Motor and Machine Protection

B59355
M 355

Applications

e Thermal protection of winding in electric motors

Features

e Thermistor pellets with insulating encapsulation in series connection (triple sensor)

e Silver-plated and Teflon(PTFE)-insulated AWG 26 litz wires

e Trip temperature coded in litz wire color,
connecting wires all in black

e Characteristics for nominal threshold temperatures of 90 bis 160 °C conform with DIN 44 082

e Can be used in conjunction with Siemens tripping units 3UN6 to 3UN9

Max. operating voltage (TA=0...40°C) Vinax 30 \%
Max. measuring voltage (TA—25K ... Tyat * 15 K) Vives,max | 7+5 \%
Rated resistance (Vptc£25V) RN <300 Q
Insulation test voltage % 2,5 kV ac
Response time ta <5 s
Operating temperature range (V = 0) Top —25/+ 180 °C
(V= Vimay Top 0/40 °C
Type TnaT 2 AT | R(TnaT —AT) | R (Tnat +AT) | R(TnaT +15K) | R(TnaT +23K)
(Verc£25V) | (Vprcs25V) |(Vprecs7.5V) | (Vprcs25V)
°C Q Q Q Q
M 355 605 <1710 21710 — 230k
M 355 705 <1710 21710 — 230k
M 355 805 <1710 21710 ] 230k
M 355 90+5 <1650 = 3990 212k —
M 355 100+5 <1650 = 3990 212k —
M 355 110+5 <1650 = 3990 212k —
M 355 120+5 <1650 = 3990 212k —
M 355 130+5 <1650 = 3990 212k —
M 355 140+5 <1650 = 3990 212k —
M 355 145+5 <1650 = 3990 212k —
M 355 150+5 <1650 = 3990 212k —
M 355 155+5 <1650 = 3990 212k —
M 355 160+5 <1650 = 3990 212k —
M 355 170+ 6 <1650 = 3990 212k —
M 355 180+ 6 <1650 = 3990 212k —
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B59355

M 355
~14
:¢QA2
x
===
<
-7 l: ~105
e 520max ———
TPT0351-5
Dimensions in mm
Type Color coding Ordering code
of litz wires
M 355 white/grey B59355-M60-A70
M 355 white/brown B59355-M70-A70
M 355 white/white B59355-M80-A70
M 355 green/green B59355-M90-A70
M 355 red/red B59355-M100-A70
M 355 brown/brown B59355-M110-A70
M 355 grey/grey B59355-M120-A70
M 355 blue/blue B59355-M130-A70
M 355 white/blue B59355-M140-A70
M 355 white/black B59355-M145-A70
M 355 black/black B59355-M150-A70
M 355 blue/black B59355-M155-A70
M 355 blue/red B59355-M160-A70
M 355 white/green B59355-M170-A70
M 355 white/red B59355-M180-A70
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B59355
M 355

Characteristics (typical)

PTC resistance Rptc versus PTC temperature Tprc
(measured at low signal voltage)
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PTC resistance Rptc versus PTC temperature Tprc
(measured at low signal voltage)
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B59355

M 355
Characteristics (typical)
PTC resistance Rptc versus PTC temperature Tprc
(measured at low signal voltage)
108 TPT0422-X 108 TPT0423-6
) SEa=s 0
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PTC resistance Rptc versus PTC temperature Tprc
(measured at low signal voltage)

3 TPT0424-E
10 S====oc|
Rp1c 07 ]
10 EENNEEESIN
That Z===
160 °C Q
106 170 °CLI°N
%1@0 ‘:C === =
1 Vi 4
10° ==
SHF
104y S==
HH
I
103 '
—— - J; ’i z I 4
102 === e ==
10 ‘

10 50 100 150 200 °C 250
_— TPTC

Siemens Matsushita Components 143



Level Sensors

Q63100-P430

Applications

e Liquid level detection, e. g. for overflow
protection in oil tanks

Features

e Hermetically sealed glass case
e Marked with date of manufacture
Example: 11B3
G = 1996
3 =March
e Solderability complies with IEC 68-2-20
e TOV approval

ﬁr’ ﬂ'l
2,5max [IEN
'_\

j7max|i
64215

0,5

TPT0017-7

Dimensions (mm)

Type
E 11

Ordering code
Q63100-P430-E11

Max. operating voltage
Rated resistance
Pressure test
Operating temperature range (V=0 V)
(V=24V)
Number of cycles (Ry =100 Q)
Residual current in oil

Residual current in air

Minimum resistance (Vv=24V)
Switching time

Settling time

Surface temperature (Vv=24V)

(V=12V, T, =50 °C)
(V=14V, T =—-25°C)

24
140 + 60
4

— 55/+ 100
— 25/+ 50
= 5000
245
<335

70

2

40

<200
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Q63100-P430
E 11

Test set-up

H Clamp .
o L]
Q .
Contact spring .
Thermistor pellet .

é

Clamp
TPT0024-P

Limits of operating range

Unclipped leads, held at the ends
by clamps

Sensor in vertical position
Distance of clamping point to
body: min. 22 mm

Pellet points downwards

Settling time after application of
voltage: min. 40 s

33 TPT0362-K
| | [ T T T 171
b Operating range in oil
Lere 50
\
N
’ o P |
5 Signal range
\\
40 N7
| /
3 ! é .
I
30 < Z T
i 1, _é\
1 1
| ! L
5 i Operating range inair |
1O I I I O
10 12 1k 16 18 V20
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B59020
E 1020

Level Sensors

Applications
e Liquid level detection

2,5max

Features

e Hermetically sealed glass case

e Marked with type designation and
manufacturer’s logo

e Solderability complies with IEC 68-2-20

e ESD packing

j7max|i
64215

0,5

TPT0017-7
Dimensions (mm)

Type Ordering code
E 1020 B59020-E1160-A41
Max. operating voltage Vimax 24 \Y
Rated resistance Ry+*AR [135%35 Q
Operating temperature range (V=0 V) Top — 55/+ 100 °C

(V=24V) Top —25/+ 60 °C
Number of cycles (Ry=1100Q) N > 5000
Residual current in oil (Ry=110Q, v=18V,

TA =50 OC) lr,oil >41,7 mA
Residual current in air (Ry=110Q, V=18V,

TpA=—-25°C) I air <26,7 mA
Minimum resistance (V=24V) Rnmin 70 Q
Switching time ts 2 s
Settling time e 40 s
Surface temperature (V=24V) Tsurf <200 °C
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B59020
E 1020

Test set-up
H Clamp .
4 °

Q °
Contact spring .
Thermistor pellet .

é

Clamp

TPT0024-P

Unclipped leads, held at the ends
by clamps

Sensor in vertical position
Distance of clamping point to
body: min. 22 mm

Pellet points downwards

Settling time after application of
voltage: min. 40 s
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Level Sensors B59010
D 1010

Applications

e Liquid level detection in tanks (oil, gas, etc.)
and household appliances

Features

e Hermetically sealed stainless steel case
(withstands liquid pressure of up to 10 bar)

e Solderability complies with IEC 68-2-20

e Rust- and acid-resistant in accordance
with DIN 17440

ﬁs

E,ZS

TPT0514-D

Dimensions (mm)

Type Ordering code
D 1010 B59010-D1135-B40
Max. operating voltage Vimax 24 \%
Rated resistance Rys 100 — 200 Q
Pressure test p 25 bar
Operating temperature range (V=0 V) Top —55/+ 100 °C
(V=24V) Top —25/+ 50 °C
Number of cycles (Ry=100Q, V=V N 5000
Residual current in oil (V=12V, Tp=50°C) I gj 245 mA
Residual current in air (V=14V, Tp=-25°C) |4 <335 mA
Minimum resistance (V=24YV) Rnmin 70 Q
Switching time ts 2 s
Settling time e 40 s
Surface temperature (V=24V) Tsurf <200 °C
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B59010
D 1010

Test set-up

e Unclipped leads, held at the ends
by clamps
e Sensor in vertical position
o) e Distance of clamping point to
B body: min. 15 mm
e Pellet points downwards
e Settling time after application of
voltage: min. 40 s

Clamp

U TPTOS15-L

Limits of operating range

33 TPT0362-K
| | [ T T T 171
b Operating range in oil
/ PTC 50
\
EN
’ 45 \ N,
‘\\ Signal range
\
40 N7
X
35 1 <
&
30 ; % Z T
| / é\
1 1 i
5 iOperating range in air: S
1O I I I O

10 12 14 16 18 VvV 20
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Measurement and Control B59008
Disks (OF3]
30V _—3 max __3 max_
Applications e _(_b_

e Sensor for small measuring points
e Limit temperature monitoring

Features

e Coated thermistor disk

Tinned leads

Marked with coded nominal

threshold temperature

Characteristics for nominal threshold temperatures
of 90 to 160 °C conform with DIN 44 081

Extremely fast response due to small dimensions

0,4

LZS min —s=1

TPT0013-9

Dimensions (mm)

Max. operating voltage (TA=0...40°C) Vimax 30 Y,
Max. measuring voltage (TA—25K ... Tyat + 15K) Vieasmax | 7+ \
Rated resistance (Vptc=25V) RN <250 Q
Response time ta <3 s
Operating temperature range (V = 0) Top —25/+ 125 °C

(V= Vinaw) Top 0/40 °C
Typel | Tnap +AT|RY RY R? RY Ordering code
Stamp (TNaT =BT | (TnaT + AT) | (TnaT + 15 K) | (TyaT +23K)
code °C Q Q Q Q
c8 |f 605 <570 2 570 — 24k B59008-C60-A40
C8 |g 705 <570 2 570 — 24k B59008-C70-A40
C8 |h 805 <570 2 570 — 24k B59008-C80-A40
C8 |i 905 < 550 21330 24k — B59008-C90-A40
C8 |j 100+5 < 550 21330 24k — B59008-C100-A40
C8 |k |1105 <550 21330 24k — B59008-C110-A40
c8 |l 120+5 <550 21330 24k — B59008-C120-A40
C8 |m 1305 <550 21330 24k — B59008-C130-A40
C8 |n |140%5 < 550 21330 24k — B59008-C140-A40
C8 |o |145%5 < 550 21330 24k — B59008-C145-A40
C8 |p |150%5 < 550 21330 24k — B59008-C150-A40
C8 |r |155%5 <550 21330 24k — B59008-C155-A40
C8 |s |160x5 < 550 21330 24k B59008-C160-A40
c8 |t |170x7 <570 2 570 — 24k B59008-C170-A40
C8 |u |180x7 <570 2 570 — 24k B59008-C180-A40

1) Vpre<25V
2) Vpres<75V
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B59008

(O]
Characteristics (typical)
PTC resistance Rptc versus PTC temperature Tprc
(measured at low signal voltage)
108 TPT0494-U 108 TPT0495-3
o EB29008 = q EB59008 i
R B T J
PTC 1 L Rprc 7 -
107 107 T
+ = A
105 v 106 [
] {l I" ] 'l i ]
105 /; 105
— nat / A -
4 °, H »
104 60°C 104 L]
= 70°C s i S=== fi
] 80 :C :’ I' ! T J 'l i i
103 90 °C 103 g
I 'l' v 4 l.l = Fi
3 L*
102 . e = 102 245 S======
-+ EEBaE
10! . 10!
10 30 50 70 90 110 130 °C 160 10 50 100 150 200 °C 250
—Tprc — Terc
PTC resistance Rptc versus PTC temperature Tprc
(measured at low signal voltage)
108 TPT0496-B 108 TPT0497-J
q EB59008 = q EB59008
Rprc - - Rpte 1T
107 107
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6 L] 6 ° N
10 e Ri====c 180 *CRE T
7 | [ i S /
10% =2 = === == 10° E== =|
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104 i1 45 *Clabod (REINENEEENEEE !
= 150 °C =t= o= e = ff
155 °CI{ T Al
10° e 10° e ; =
I 7]
107 S == PE===2= E-—<0V4
|
10° L ! 10’ L
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Measurement and Control B59100

Disks C 100
30V 35 maﬁ
Applications % -
e Sensor for small measuring points E ﬂ 8 %
e Limit temperature monitoring "}* ‘
Features é i
e Coated thermistor disk |
e Tinned leads ‘ 90,5
e Manufacturer’s logo and type designation stamped on in white TPTO646:M
e Characteristics for nominal threshold temperatures
of 90 to 160 °C conform with DIN 44 081 Dimensions (mm)
e Also available on tape
Max. operating voltage (TA=0...40°C) Vimax 30 \%
Max. measuring voltage (TA—25K ... Tyat + 15K) Vieasmax | 7+5 \Y
Rated resistance (Vprc<25V) Ry <1009 Q
Response time ta <5 s
Operating temperature range (V = 0) Top —25/+ 125 °C
(V= Vinax) Top 0/40 °C
Type | Tyap+AT|RY RY R? RYD Ordering code
(TnaT —AT) | (TnaT + AT) | (TnaT + 15 K) | (TnaT + 23 K)
°C Q Q Q Q
C100 |[-20+5 |<2300 = 2300 — 210k B59100-C920-A70
C 100 105 |<2300 = 2300 — 210k B59100-C10-A70
C 100 50+5 |[< 400 = 400 — > 4k B59100-C50-A70
C 100 60+5 |[< 570 > 570 — 210k B59100-C60-A70
C 100 70+x5 |< 570 > 570 — 210k B59100-C70-A70
C 100 805 |[< 570 > 570 — 210k B59100-C80-A70
C 100 90+5 |[< 550 >1330 24Kk — B59100-C90-A70

1) Vprc<25V

2) Vprcs7,5V

3) Exception: B59100-C920-A70: Ry > 100 kQ
B59100-C10-A70: Ry> 5kQ
B59100-C50-A70: Ry <150 Q

152 Siemens Matsushita Components



B59100

C 100
Type | Tnar2AT|RY RY R? RY Ordering code
(TnaT —AT) | (TnaT + AT) | (TnaT + 15 K) | (TnaT + 23 K)
°C Q Q Q Q

C100 (1005 < 550 > 1330 24k — B59100-C100-A70
C100 (1105 < 550 > 1330 24k — B59100-C110-A70
C100 (1205 < 550 > 1330 24k — B59100-C120-A70
C100 (1305 < 550 > 1330 24k — B59100-C130-A70
C100 (1405 < 550 > 1330 24k — B59100-C140-A70
C100 (145%5 < 550 > 1330 24k — B59100-C145-A70
C100 (1505 < 550 > 1330 24k — B59100-C150-A70
C100 (1555 < 550 > 1330 24k — B59100-C155-A70
C100 (1605 < 550 > 1330 24k — B59100-C160-A70
C100 (1706 < 550 > 1330 24k — B59100-C170-A70
C100 (1806 < 550 > 1330 24k — B59100-C180-A70

1) Vpre<25V
2) Vpres<75V
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B59100
C 100

Characteristics (typical)

PTC resistance Rptc versus PTC temperature Tprc
(measured at low signal voltage)

108 TPT0600-E 108 TPT0491-5
0 Q — 7
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2 |~ P 2 » L] L |
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10t 5 10! s
-50 0 50 100 °C 150 10 30 50 70 90 110 130 °C 160
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PTC resistance Rptc versus PTC temperature Tprc
(measured at low signal voltage)
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10 S===== - : =
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Characteristics (typical)

PTC resistance Rptc versus PTC temperature Tprc
(measured at low signal voltage)
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Measurement and Control B59401

Probe Assemblies D 401
Not for new design 504
— -] ——*
20V T\ S
NS &
Applications ML
e Limit temperature sensor in screw-type case
Features -
e Insulated screw-type metal case, L
thread M4 05 E
e Tinned leads aﬂ- <
e Color-coded sealing with black dot ‘i

o Case permits good thermal coupling TPTO012-1

Dimensions (mm)

Max. operating voltage Vimax 20 Vv
Tolerance of rated resistance ARy +50/- 25 %
Insulation test voltage Vis 3 kV ac
Response time ty <50 s
Operating temperature range (V = 0) Top —25/+ 125 °C
(V= Vimay Top 0/60 °C
Type Tret £ AT RN RRef R (Tret—AT) | R(Tret+AT) | Rmin
°C Q Q Q Q Q
D 401 405 130 230 <350 2170 115
D 401 60+5 80 160 <240 =120 80
D 401 805 80 152 <230 =110 76
D 401 905 80 152 <230 =110 76
D 401 1205 80 148 <225 =105 74

156 Siemens Matsushita Components



B59401

D 401
Characteristics (typical)
PTC resistance Rptc versus PTC temperature Tprc
(measured at low signal voltage)
7 TPT0162-8 7 TPT0163-G
" EBsouon} : = 10" EBsou01 : —
| 1 1 I
Retc = Tret 400 ‘ - Re1c ) Tret 90°C —
e 60°C == = 120°C ===
— BOOC. a I' \II’ £
10° =g e 10° : —
= ar —1
/' 11 | Il
10* : '/ : 10% ,I :
1 =
1 H
(g ===s=== : 10? }
T —F
7 - YA |
102 =— 102 L
10! 10!
-50 0 50 100 150 200°C -50 0 50 100 150 200°C
— Tp1C — Tp1C
Type Imax TRmin Tetc R (Tprc) |Color Ordering code
of sealing
mA °C °C Q
D 401 175 -10 95 =100 k blue B59401-D40-A40
D 401 270 20 110 =100 k violet B59401-D60-A40
D 401 270 40 125 >100 k orange B59401-D80-A40
D 401 270 50 130 =100 k clear B59401-D90-A40
D 401 270 80 155 =100 k green B59401-D120-A40
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Measurement and Control B59801
Probe Assemblies D 801

30V

Applications
e Limit temperature sensor

Features

Insulated screw-type metal case

Thread M3

Tinned leads

Marked with nominal threshold temperature

and type designation

e Characteristics for nominal threshold temperatures
of 90 to 160 °C conform with DIN 44 081

e Fast response due to small dimensions

TPT0015-Q

Dimensions (mm)

Max. operating voltage (TA=0...40°C) Vimax 30 \
Max. measuring voltage (TA—25K ... Tyat + 15K) Vieasmax | 7+5 Y
Rated resistance (Mptc£2,5V) RN <100 Q
Insulation test voltage Vis 15 kV ac
Response time (TnaT— 20K ... TyaT + 15 K)E, <20 s
Operating temperature range (V = 0) Top —25/+ 125 °C
(V= Vimay Top 0/40 °C
Type | Tyap+AT|RY RY R? RD Ordering code
(TNaT=AT) [ (TnaT + AT) [ (ThaT + 15 K) | (ThaT + 23 K)
°C Q Q Q Q
D 801 60+5 |<570 > 570 — 210k B59801-D60-A70
D 801 705 <570 > 570 — =210 k B59801-D70-A70
D 801 80+5 |<570 > 570 — 210k B59801-D80-A70
D 801 90+5 |<550 >1330 24k — B59801-D90-A70
D801 |100+5 |<550 >1330 24k — B59801-D100-A70
D801 |110%5 < 550 > 1330 24k — B59801-D110-A70
D801 |120%5 < 550 > 1330 24k — B59801-D120-A70
D801 |130+5 |<550 >1330 24k — B59801-D130-A70
D801 |140%5 < 550 > 1330 24k — B59801-D140-A70
D801 |145%5 < 550 > 1330 24k — B59801-D145-A70
D801 |150+5 |<550 >1330 24k — B59801-D150-A70
D801 |155+5 |<550 >1330 24k — B59801-D155-A70
D801 |160+5 |<550 >1330 24k — B59801-D160-A70

1) Vpre<25V
2) Vpres<75V
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B59801

D 801
Characteristics (typical)
PTC resistance Rptc versus PTC temperature Tprc
(measured at low signal voltage)
TPT0390-Q TPT0391-Y
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PTC resistance Rptc versus PTC temperature Tprc
(measured at low signal voltage)
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Measurement and Control B59901

Probe Assemblies D 901
30V M
£0,5 je—
Applications &2 4,1/ !
e Limit temperature sensor _.-[ 1 ) =
[=}
Features —i 5‘
e Sensor with epoxy resin coating “
e Tinned leads } ‘
e Metal tag for_ easy moupting € 05
e Characteristics for nominal threshold temperatures = —ff——
of 90 to 160 °C conform with DIN 44 081 H _{
e Metal tag permits good thermal coupling and TPT0016-Y
thus short response times Dimensions (mm)
Max. operating voltage (TA=0...40°C) Vimax 30 Y,
Max. measuring voltage (TA—25K ... Tyat + 15K) Vieasmax | 7+ Vv
Rated resistance (Vptc=25V) RN <100 Q
Response time ty <20 s
Operating temperature range (V = 0) Top —25/+ 125 °C
(V= Vinay Top 0/40 °C
Type/ Taar | RY RY R? RY Ordering code
Stamp AT | (TnaT —AT) | (TnaT + AT) | (TnaT + 15 K) | (ThaT + 23 K)
code
°C Q Q Q Q
D901|331] 60+5 |<570 > 570 — >10k B59901-D60-A40
D901|341) 70+5 |<570 > 570 — >10k B59901-D70-A40
D901|351) 80+5 |<570 > 570 — >10k B59901-D80-A40
D901|361] 90+5 | <550 > 1330 >4k — B59901-D90-A40
D 901|371/ 100+ 5 | <550 > 1330 >4k — B59901-D100-A40
D 901|381/ 110+ 5 | <550 > 1330 >4k — B59901-D110-A40
D 901|391/ 120+ 5 | <550 > 1330 >4k — B59901-D120-A40
D 901|401/ 130+ 5 | <550 > 1330 >4k — B59901-D130-A40
D 901|411/ 140+ 5 | <550 > 1330 >4k — B59901-D140-A40

1) Vpre<25V
2) Vpres<75V
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B59901

D 901
Characteristics (typical)
PTC resistance Rptc versus PTC temperature Tprc
(measured at low signal voltage)
TPT0390-Q TPT0391-Y
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PTC resistance Rptc versus PTC temperature Tprc
(measured at low signal voltage)
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Measurement and Control SN B59701
SMDs A 701
25V 1,2540.2 0,840,2
Applications

e Limit temperature sensor

Features

Thermistor chip with tinned terminations
Very small size

Fast and reliable response

Suitable for reflow soldering

Suitable for automatic placement
Available on 8-mm blister tape
(standard delivery mode)

0,5 min.

0
75706

(=}

TPT0650-F

B Termination

Dimensions (mm)

Max. operating voltage (TA=0...40°C) Vimax 25 Vv
Max. measuring voltage (TA—40K ... TyaT + 15K) Viyeasmax |7/ \Y
Rated resistance (Vptc£25V) RN <1 kQ
Operating temperature range (V = Vyieas max) Top —-25/TyaTr +15 |°C
Type TaaT AT | RY RY R? Ordering code
(TnaT = AT) | (TnaT + AT) | (TnaT +15K)

°C kQ kQ kQ
A 701 70+5 <57 257 > 40%) B59701-A70-A62
A 701 90+5 <55 2133 =240 B59701-A90-A62
A 701 1005 <55 2133 240 B59701-A100-A62
A 701 1105 <55 2133 240 B59701-A110-A62
A 701 1205 <55 2133 240 B59701-A120-A62
A 701 1305 <55 2133 240 B59701-A130-A62

1) Vprc<25V
2) Vprc<7.5V
3) Tuar+ 25K
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=M B59701

A 701
Characteristics (typical)
PTC resistance Rptc versus PTC temperature Tprc
(measured at low signal voltage)
TPT0403-R
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10° LLLL 10° = ===
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2 2
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Heating Elements and Thermostats B59060
A 60

12v

Applications

e Heating element for small heating systems,
e. g. in automobiles

Features
140,2

e Thermistor disk with silver metallization
on front surfaces

e Suitable for clamp-contacting and Termination TPI0457-
glue-bonding

e Curvature < 0,2 mm Dimensions (mm)

Options

Other dimensions and electrical parameters
available upon request

Max. operating voltage Vinax 30 Vv
Rated voltage W 12 \
Breakdown voltage Vb > 36 \
Operating temperature range (V = 0) Top —40/+ 200 °C

vV=wW) Top —25/+ 60 °C
Resistance tolerance AR +30 %%
Type Tref Rumin Tourtd Ry Ordering code

(V=W) (V=W) (VMeas < 1.5 V)
°C Q °C Q

A 60 0 202 40 2320 B59060-A-A10
A 60 40 42 70 9 B59060-A40-A10
A 60 60 5 80 9 B59060-A60-A10
A 60 80 4 95 9 B59060-A80-A10
A 60 120 4 130 9 B59060-A120-A10
A 60 160 3 165 9 B59060-A160-A10
A 60 180 3 185 9 B59060-A180-A10
A 604 220 2 210 9 B59060-A220-A10
A 60 280 3 265 18 B59060-A280-A10

1) Tolerance not valid for B59060-A-A10
2) Valid for T <25 °C

3) Measured peak-to-peak

4) UL approval
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B59060

A 60
Characteristics (typical)
PTC resistance Rptc versus PTC temperature Tprc
(measured at low signal voltage)
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Heating Elements and Thermostats

B59042

R 42
12V
Applications &
e General-purpose heating element, ©
e. g. for automotive applications 1 440,06

Features

Thermistor rectangle with aluminum metallization
No migration effects

For clamp-contacting

Max. curvature 0,05 mm

Options

Other dimensions and electrical parameters
available upon request

TPT0240-1

Dimensions (mm)

Max. operating voltage Vimax 20 Y,
Rated voltage 7N 12 \Y
Breakdown voltage Vb > 40 \Y
Operating temperature range (V = 0) Top — 40/+ 200 °C

V=wW) Top —25/+ 60 °C
Resistance tolerance AR +50 %
Type Tref Rumin Tourt® Ry Ordering code

(V=W) (V=W) (VMeas = 1.5 V)
°C Q °C Q

R 42-A40 40 1,001) 75 3,2 B59042-R40-A10
R 42-A60 60 1,25 90 3,2 B59042-R60-A10
R 42-A80 80 1,00 110 3,2 B59042-R80-A10
R 42-A120 120 1,00 145 3,2 B59042-R120-A10
R 42-A160 160 0,75 180 3,2 B59042-R160-A10
R 42-A180 180 0,75 200 3,2 B59042-R180-A10
R 42-A220 220 1,00 230 6,4 B59042-R220-A10
R 42-A280 280 1,00 280 12,8 B59042-R280-A10

1) Valid for Tp <25 °C
2) Measured peak-to-peak
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B59042

R 42
Characteristics (typical)
PTC resistance Rptc versus PTC temperature Tprc
(measured at low signal voltage)
107 TPT0388-E 108 TPT0389-M
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Heating Elements and Thermostats B59053

A 53
230V
Applications
e Self-regulating heating element
Features
3+0,2
e Thermistor disk with silver metallization ‘
on front surfaces 1PT0309-2
e High electric strength Termination
e Suitable for clamp-contacting and
glue-bonding Dimensions (mm)
e Curvature < 0,2 mm
Options
Other dimensions and electrical parameters
available upon request
Max. operating voltage Vimax 265 Y,
Rated voltage W 230 \Y
Breakdown voltage (TA=25°C) Vp 500 Vv
Operating temperature range (V = 0) Top — 40/+ 200 °C
V=wW) Top 0/60 °C
Resistance tolerance AR +35%
Type Tref Rumin Tourt® Ry Ordering code
(V=w) (V=W) (VMeas =1.5V)
°C Q °C Q
A 53 50 17509 90 4200 B59053-A50-A10
A 53 70 1400 105 4200 B59053-A70-A10
A 53 90 1200 120 4200 B59053-A90-A10
A 53 110 960 135 4200 B59053-A110-A10
A 53 130 840 155 4200 B59053-A130-A10
A 53 150 700 170 4200 B59053-A150-A10
A 53 180 530 200 4200 B59053-A180-A10
A 53 220 640 235 6000 B59053-A220-A10
A 53 270 530 275 6000 B59053-A270-A10

1) Valid for Tp <25 °C
2) Measured peak-to-peak
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B59053

A 53
Characteristics (typical)
PTC resistance Rptc versus PTC temperature Tprc
(measured at low signal voltage)
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Heating Elements and Thermostats B59066

A 66
230V _
Applications
e Self-regulating heating element +-1
Features
e Thermistor disk with aluminum metallization —

on front surfaces 2+0,2

e No migration effects
e Suitable for clamp-contacting Termination TPT0458-Y
e Curvature < 0,2 mm
Options Dimensions (mm)
Other dimensions and electrical parameters
available upon request
Max. operating voltage Vimax 265 Vv
Rated voltage WN 230 Y,
Operating temperature range (V = 0) Top — 40/+ 200 °C

V=W Top 0/60 °C
Resistance tolerance AR +35%
Type Vb Tret | Remin Teurt® N Ordering code

(V=W) (V=W) (ViMeas < 1,5 V)

\ °C Q °C Q

A 66 400 50 5000 100 1200 B59066-A50-A10
A 66 400 70 400 110 1200 B59066-A70-A10
A 669 400 90 345 125 1200 B59066-A90-A10
A 669 400 110 275 140 1200 B59066-A110-A10
A 66 400 130 240 160 1200 B59066-A130-A10
A 66 400 150 200 180 1200 B59066-A150-A10
A 66 400 180 150 200 1200 B59066-A180-A10
A 66 400 220 180 235 1700 B59066-A220-A10
A 66 340 270 150 280 1700 B59066-A270-A10

1) Valid for Ty <25°C
2) Measured peak-to-peak
3) UL approval
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B59066

A 66
Characteristics (typical)
PTC resistance Rptc versus PTC temperature Tprc
(measured at low signal voltage)
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Heating Elements and Thermostats B59102

R 102

230V
Applications &
e Self-regulating heating element 35 +1 “
Features 2£0.08

— L TPT0363-T
e Thermistor rectangle with aluminum metallization 4 Termination

on frqnt st_Jrfaces Dimensions (mm)
e No migration effects
e Suitable for clamp-contacting
e Curvature < 0,05 mm
Options
Other dimensions and electrical parameters
available upon request
Max. operating voltage Vimax 265 Vv
Rated voltage WN 230 \
Operating temperature range (V = 0) Top —40/+ 200 °C
V=W Top 0/60 °C
Resistance tolerance AR +50 %
Type Vb Tret | Remin Teurt® N Ordering code
(V=W) (V=W) (ViMeas < 1,5 V)
\ °C Q °C Q

R 102 400 50 2251 100 700 B59102-R50-A10
R 102 400 70 180 115 700 B59102-R70-A10
R 102 400 90 155 130 700 B59102-R90-A10
R 102 400 110 125 145 700 B59102-R110-A10
R 102 400 130 105 160 700 B59102-R130-A10
R 102 400 150 90 180 700 B59102-R150-A10
R 102%) 400 180 66 205 700 B59102-R180-A10
R 102 400 220 80 240 1000 B59102-R220-A10
R 102 400 240 75 255 1000 B59102-R240-A10
R 102 340 270 85 280 1300 B59102-R270-A10
R 102 320 290 78 295 1300 B59102-R290-A10

1) Valid for Ty <25°C
2) Measured peak-to-peak
3) UL approval
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B59102

R 102
Characteristics (typical)
PTC resistance Rptc versus PTC temperature Tprc
(measured at low signal voltage)
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PTC resistance Rptc versus PTC temperature Tprc
(measured at low signal voltage)
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Mounting Instructions

1 Soldering

11 Leaded PTC thermistors
Leaded PTC thermistors comply with the solderability requirements specified by CECC.

When soldering, care must be taken that the thermistors are not damaged by excessive heat. The
following maximum temperatures, maximum time spans and minimum distances have to be
observed:

Dip soldering Iron soldering
Bath temperature max. 260 °C max. 360 °C
Soldering time max. 4 s max.2s
Distance from thermistor min. 6 mm min. 6 mm

Under more severe soldering conditions the resistance may change.

1.2 Leadless PTC disk thermistors

In case of PTC thermistors without leads, soldering is restricted to devices which are provided with
a solderable metallization. The temperature shock caused by the application of hot solder may pro-
duce fine cracks in the ceramic, resulting in changes in resistance.

To prevent leaching of the metallization, solder with silver additives or with a low tin content should
be used. In addition, soldering methods should be employed which permit short soldering times.

1.3 SMD PTC thermistors
The notes on soldering leadless thermistors also apply to the SMD versions (see IEC 60068-2-58).

1.3.1 Chrome/nickel/tin terminations
(Sizes 0805, 1210)

Tin
Nickel
Chrome

TPT0602-V

As shown in the diagram above, the terminations consists of three metallic layers. A primary chrome
layer provides for good electrical contact. “Leaching” is prevented by a nickel barrier layer. The
outer tin coating prevents corrosion of the nickel and ensures good component solderability.
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Mounting Instructions

1.3.2 Geometry of solder pads

B

Recommended maximum dimensions (mm)

KKE0092-X

Size A B C
inch/mm

0805/2012 |1,3 1,2 3,4
1210/3225 | 2,8 1,2 45
176
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Mounting Instructions

1.3.3  Wave soldering (only for Pxxx types)

a) Soldering temperature profile
Temperature characteristic at component terminal with dual wave soldering

Temperature
T 3001 10s
o
c Normal curve
250 235°C ... 260°C ond wave ——— Limit cUMVES
200 1stwave — | 5K/s
2K/s
approx. 200 K/s/ \N—"
150 4 \
\
100°C ... 130°C /// Forced N
100 < cooling
”~
-~ /
-~ 72K
50 /
————//
0 T T T T 1
0 50 100 150 200 s 250
KKEO144-) Time——

b) Solder joint profiles for chrome/nickel/tin terminations

KKEQ288-H

KKE0287-9
Good solder joint Too much solder
Pad geometry too large, not
soldered in preferred direction
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Mounting Instructions

1.3.4 Infrared-reflow soldering

a) Soldering temperature profile
Temperature characterictic at component terminal with infrared soldering

Temperature
T3OO A 10s
\
s 260°C /\,
250 approx. 245°C VAN
S TN
215°C / Q} N
<~
approx
200 ~ 180°C 1‘;/ ’{fo o \\ \\~
) \\\
150 130°C J// \\
—~—
100
Normal curve
— | iMit CUrveSs
50
0 T T T T 1
0 50 100 150 200 S 250
KKE0142-3 Time——»

b) Solder joint profiles for chrome/nickel/tin terminations

Good solder joint KKE0070-2 Too much solder KKE0071-A

Pad geometry too large

Poor wetting KKE0072-|
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1.3.5 Wettability test in accordance with IEC 60068-2-58

Preconditioning: immersion in F-SW 32 flux.
Evaluation criterion: wetting of pads = 95 %.

Terminals

Solder

Bath temperature ("C)

Immersion time (s)

CrNiSn

SnPb 60/40

215+3

3+0,3

1.3.6  Leaching resistance

in accordance with IEC 60068-2-58

Preconditioning: immersion in F-SW 32 flux.
Evaluation criterion: no leaching of contacts.

Terminals

Solder

Bath temperature ("C)

Immersion time (s)

CrNiSn

SnPb 60/40

2605

30+1
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1.3.7 Placement and orientation of SMD on PCB

a) Incorrect ] It is recommended that the PC board

Nozzle for

chip mounting should be held by means of some ade-
quate supporting pins such as shownin
fig. b to prevent the SMDs from being
damaged or cracked.

Board guide PC board

Nozzle for
b) Correct chip mounting

— [T —
HVU
Supporting pins KKED267-0
c) Cracks B
SMDs located near an SMD breakage probability
easily warped area due to stress at a breakaway
X 0O

When placing a component near an
area which is apt to bend or a grid
groove on the PC board, it is advisable
to have both electrodes subjected to
uniform stress, or to position the com-
ponent’s electrodes at right angles to
the grid groove or bending line (fig. c).

1 []

>0

oooO0C—D o000 ——

KKE0268-3

d) Component orientation Locate chip horizontal to the
direction in which stress acts

Choose a mounting position that mini-
mizes the stress imposed on the chip
during flexing or bending of the board.

KKE0269-B

Incorrect orientation Correct orientation
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1.3.8 Storage of SMD PTC thermistors

Solderability is guaranteed for one year from date of delivery provided that the components are
stored in the original packages.

Storage temperature: — 25 ... + 45 °C
Relative humidity:< 75 % annual average, < 95 % on 30 days in a year

The solderability of the external electrodes may be deteriorated if SMDs are stored where they are
exposed to high humidity, dust or harmful gas (hydrogen chloride, sulfurous acid gas or hydrogen
sulfide).

Do not store SMDs where they are exposed to heat or direct sunlight. Otherwise, the packing
material may be deformed or SMDs may stick together, causing problems during mounting.

After opening the factory seals, such as polyvinyl-sealed packages, it is recommended to use the
SMDs as soon as possible.

2 Conductive adhesion

An alternative to soldering is the gluing of thermistors with conductive adhesives. The benfit of this
method is that it involves no thermal stress. The adhesives used must be chemically inert.

3 Clamp contacting

Pressure contacting by means of clamps is particularly suitable for applications involving frequent
switching and high turn-on powers. PTC thermistors for heating and motor starting have metallized
surfaces for clamp contacting.

4 Robustness of terminations

The leads meet the requirements of IEC 60068-2-21. They may not be bent closer than 4 mm from
the solder joint on the thermistor body or from the point at which they leave the feed-throughs.
During bending, any mechanical stress at the outlet of the leads must be removed. The bending
radius should be at least 0,75 mm.

Tensile strength:  Test Ual:
Leads O0<05mm= 5N
O0>05mm=10N

Bending strength: Test Ub:
Two 90°-bends in opposite directions at a weight of 0,25 kg.

Torsional strength: Test Uc: severity 2
The lead is bent by 90° at a distance of 6 to 6,5 mm from the thermistor body.
The bending radius of the leads should be approx. 0,75 mm. Two torsions of
180° each (severity 2).

When subjecting leads to mechanical stress, the following should be observed:

Tensile stress on leads
During mounting and operation tensile forces on the leads are to be avoided.
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Bending of leads
Bending of the leads directly on the thermistor body is not permissible.

A lead may be bent at a minimum distance of twice the wire’'s diameter + 2 mm from the solder joint
on the thermistor body. During bending the wire must be mechanically relieved at its outlet. The
bending radius should be at least 0,75 mm.

Twisting of leads

The twisting (torsion) by 180° of a lead bent by 90° is permissible at 6 mm from the bottom of the
thermistor body.

5 Sealing and potting

When thermistors are sealed or potted, there must be no mechanical stress through differing ther-
mal expansion in the curing process and during later operation. In the curing process the upper cat-
egory temperature of the thermistor must not be exceeded. It is also necessary to ensure that the
potting compound is chemically neutral.

Sealing and potting compounds may reduce the titanate ceramic of PTC thermistors and lead to the
formation of low-ohmic conduction bridges. In conjunction with a change in dissipation conditions
due to the potting compound, local overheating may finally damage the thermistor.

6 Cleaning

You may use common cleaners based on organic solvents (eg dowanol or alcohol) to clean ceramic
and solder joints.

Solvents may cause plastic encapsulations to swell or detach. So be sure to check thesuitability of
a solvent before using it.

Caution is required with ultrasonic processes. If the sound power is too high, for example, it can
degrade the adhesive strength of the terminal metallization or couse the encapsulation to detach.
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o 0k, o

Precautions for PTC thermistor use

S + M thermistors are designed for specific applications and should not be used for purposes
not identified in our specifications, application notes and data books unless agreed with S + M
during the design-in-phase.

Ensure suitability of thermistor through reliabililty testing during the design-in-phase. The
thermistors should be evaluated in equipment with worst case conditions.

Electrode must not be scratched before/during/after the mounting process.
PTCs must not be dropped. Chip-offs must not be caused when handling the PTCs.
Components must not be touched with bare hands. Gloves are recommended.

Contacts and housing have to be clean before mounting. Especially grease or oil has to be
removed.

7. Use thermistors only within the specified temperature operating range.

Use thermistors only within the specified voltage and current ranges.

9. Environmental precautions (if not otherwise explicitly stated in application notes):

10.
11.

12.
13.

14.

15.
16.

a) Use thermistors only in normal atmospheric conditions (e. g. avoid use in reducing agents,
aggressive gases, wet or salty conditions).

b) Contact with any liquids and solids should be prevented.
Do not encapsulate thermistor with sealing materials.

When the thermistor is mounted, there must not be any foreign body between the electrode of
the thermistor and the clamping contact.

The minimum force of the clamping contacts pressing against the PTC must be 1 kp.

During operation, the thermistors surface temperature can be very high. Ensure that adjacent
components are placed at a sufficient distance from the thermistor to allow for proper cooling
at the thermistor.

Storage conditions:

a) Store thermistor only in original packaging.

b) Do not open the package before storage.

Avoid contamination of thermistors surface during storage, handling and processing.

Storage conditions in original packaging: storage temperature —25°C ... + 45°C, relative
humidity < 75 % annual mean, maximum 95 %, dew precipitation is inadmissible.
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EMI suppression capacitors

Play it safe

Whether video recorder, television,
refrigerator or toaster — our EMI sup-
pression capacitors do a grand job in
every possible kind of entertainment
and consumer electronics appliance.
They’ve also proven their worth in
switch-mode power supplies for PCs.
No wonder, because the advantages
of film technology are there to be
seen: low cost, no risk of failure
through damp, and optimum self-

healing capability. The result — less
destruction of equipment and ensuing
fires. Plus the line is safeguarded
against surges. In this way our ca-
pacitors satisfy the user’s need for
safety, and the new EMC standards
too of course.

SCS - dependable, fast and competent




Quality

1 Manufacturing process and quality assurance

Manufacturing process

Quality assurance

‘ Incoming goods

J:ol Inspection of raw materials and parts

Soldering

: Quality gate #
r Weighing }
|
] Milling l"‘::{ Specific surface, grain size J
|
é ’ Pre-sintering J:{Powder release (vis., mech., el. inspectionn
S = Quali 1t <
é “ Quality gate: f
g I Granulation fc:{ Humidity, grain size distribution J
|
| Pressing J‘-::[ Weight, dimensions l
[
| Sintering }ZDI Sinter release (vis., mech., el. inspectioll
- Quality gate ’;]) —
f Metallization ]C:( Resistance, layer thickness J
z |
% l Grouping by”resistance ]c:—l Resistance, B value J
<

Visual inspection, pull-off strength J

I

Visual inspection, dimensions ]

|

( Coating, assembly, finish
r Final measurement

Resistance J

|

' Conformance test

[]]

Sampling inspection (mech., el. parameterﬂ,

L

S
©
2
2
©
% = Quality gate J =
g I
,g r Packing Jc:::{ Identity J
g |

| Warehouse '

|
r Dispatch 1
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2 Introduction

In order to meet the high technical demands of a free world market, the S + M Ceramic Components
Division has established a sophisticated quality assurance system. This is based on the standards
QS-9000/VDA 6.1, ISO 9001 and CECC as well as on customer requirements. Certification to QS-
9000/VDA 6.1 was obtained in October 1997, certification to ISO 9001 in September 1991.

3 Quality assurance procedure

The PTC thermistors described in this data book were qualified and released for production
according to the following criteria: compliance with type specification and capability of production,
measuring and test equpiment.

The following tests are carried out in order to ensure a consistently high quality:

3.1 Incoming goods inspection

The properties of the parts and materials required for production are defined in close cooperation
with qualified suppliers. Quality is ensured by quality assurance measures at the supplier as well as
by quality assurance agreements (QSV) and defined inspection procedures for incoming goods.

3.2 Process assurance

To achieve the objective of eliminating defects as efficiently as possible and at their very source,
quite different measures are taken. Modern quality tools such as FMEA (Failure Mode and Effect
Analysis) are used already during the starting phase: A risk-priority figure is assigned to potential
defects according to their significance as well as to the probability of occurrence and detection. In
case of high risk-priority figures, remedial measures are taken from the beginning. During produc-
tion all essential processes are subject to statistical process control (SPC).

3.3 Product assurance

Each manufacturing stage is followed by a socalled “quality control gate”, i.e. the product is only
released for the next stage after passing a corresponding test. The test results are constantly mo-
nitored and evaluated and are then used to assess the quality of the manufacturing process itself
(refer to 3.2).

3.4 Final inspection
During final inspection, specification-based parameters are checked in conformance tests.

4 Delivery quality
The term delivery quality designates the conformance with agreed data at the time of delivery.
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5 Classification of defects

A component is considered defective if it does not comply with the specifications stated in the data
sheets or in an agreed delivery specification. Defects which generally exclude the functional use of
the component (inoperatives) are classified separately from less significant defects.

Inoperatives of thermistors are:

Short circuit or open circuit

— Component, case, terminals or encapsulation broken
Incorrect marking

Mixing of different types

Other defects are:

— Electrical defects (maximum ratings are exceeded)
— Mechanical defects, e. g. incorrect dimensions, damaged housings, illegible marking, twisted
leads

6 Incoming goods inspection by the customer

The quality of our products is ensured by the procedures shown at the beginning of this section
(page 185). If the customer wishes to carry out an incoming goods inspection all the same, we rec-
ommend the use of the sampling inspection plan for normal inspection, inspection level Il, in accor-
dance with ISO 2859-1. The inspection methods employed should be agreed upon by the customer
and the supplier. Often stricter inspection criteria are agreed upon, whereby the size of the sample
lot corresponds to the plan, but in which “zero defects” are required. i.e. the lot will only be accepted
if it is entirely free of defects. Independent of such agreements, all random sample inspections
made by S + M Components are subjected to such stricter criteria (zero defects).

The following details are required for judging any possible claims: test circuit, sample size, number
of defectives found, sample defectives, lot number.
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7 Reliability

We conduct a large variety of endurance trials and environmental tests to assure the reliability of
PTC thermistors. These tests derive from the extremes of expected application conditions, with ex-
tra tightening of the conditions so that significant results can be obtained within a reasonable
amount of time.

The reliability testing programs of S + M are based on the test plans of relevant CECC standards
for assessing the quality of electronic components. Environmental tests are conducted according to
IEC 60068-2 (Electrical Engineering, Basic Environmental Testing Procedures).

S + M performs reliability tests both in qualifying new component families as well as for periodic re-
qualification.

8 Identification and traceability

The packing of all delivered PTC thermistors has a barcode label with details of type, ordering code,
guantity, manufacturing date and lot number. This information is required in order to process com-
plaints quickly and efficiently.

Due to our systematic, unambiguous identification system, each component and inspection report

can be allocated to a specific production lot. If we know the lot number, we can retrace the compo-
nent back through the entire production process, right back to purchasing.

Example:

S+ M PTC THERMISTOR 8X2,5
—-— C 870-A120-A70

[1P] PROD ID: B59870-C 120-A 70

[1T] LOT NO: 12345678 [10D] DIC: 99082

[30P] PRODUCT NO: 94645875 [Q1qTY: 0000500

INVAEIETRTITY e

MADE IN AUSTRIA
TPT0651-N

188 Siemens Matsushita Components



Quality

9 Corrective and preventive measures

Quality issues are handled by interdisciplinary Q teams using the 8D (8 disciplines) method. This
method is also applied for handling customer complaints. The focus is on eliminating quality pro-
blems from the very start. If a problem has occurred nevertheless, the target is quick response and
effective elimination.

10 Supplementary information

PTC thermistors may only be used in line with the corresponding specifications, mounting instruc-
tions and state of the art. If there is any issue you are not sure about, do not hesitate to consult our
specialists, who will be pleased to give you support. Non-observance of limit specifications, operat-
ing conditions or processing instructions may lead to circuit malfunction (and further consequences)
or at least to increased failure rates.

The specification of quality data — which always refer to a fairly large number of components — does
not constitute a guarantee of characteristics or properties in the legal sense. However, agreement
on these specifications does not mean that the customer may not claim for replacement of individual
defective thermistors within the terms of delivery. S+M Components cannot, however, assume any
further liability beyond the replacement of defective components. This applies in particular to any
further consequences of component failure.

Furthermore, it must be taken into consideration that failure rate figures refer to the average pro-
duction status and are therefore to be understood as mean values (statistical expectations) for a
large number of delivery lots of identical thermistors. These figures are based on application expe-
rience and on data obtained from preceding tests under normal conditions, or — for purposes of ac-
celerated aging — more severe conditions.
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S + M Siemens Matsushita Components

Siemens filters from stock

Ready,
steady, go

SCS has 100,000 SIFI filters in stock,
ready to go as soon as your order
arrives. We offer a big selection
through all the many variants, ie

building-block system, different
attenuation characteristics and
packages, various kinds of leads and
current ratings from 1 through 20 A.

SCS - dependable, fast and competent




Environmental Protection Measures

Siemens Matsushita Components GmbH & Co. KG (S + M Components for short) is responsible for
protection of the environment in the development, fabrication and use of its products for the inten-
ded purpose. S + M Components is very thorough in fulfilling the resulting obligations. Over and
above the legal prescriptions, our guiding principle here is the corporation’s responsibility towards
man and environment.

Responsibility for safety in working with materials that have a potential environmental impact is in
the hands of the various managers. This involves, in the first place, instructing and informing the
staff concerned. A specially trained environmental protection supervisor watches over adherence
to regulations, reports on the introduction of processes within an environmental context and on de-
cisions relating to investment (e.g. he checks that all environmentally associated requirements like
filters and sumps have been considered). But advising and informing staff take on the highest prio-
rity; this is the only way to ensure that all protective measures are known and observed.

All chemicals employed in development and fabrication are examined for environmental compatibi-
lity or harmful effects before their use on the basis of DIN safety specifications. Alternatives are de-
vised if risks emerge. The result of this procedure is that today all CFCs as well as all highly toxic
materials have been eliminated entirely from the fabrication process.

Dust and vapor generated during fabrication are filtered away for disposal. The emission figures of
the filters are constantly examined; considerable efforts are undertaken to ensure that these figures
are well below the legally prescribed limits. The same applies to the water used in a plant. This
being cleansed in a special waste-water treatment process. Water consumption has been reduced
substantially in recent years through the use of cooling water circuits and water recycling.

Waste produced in the fabrication of components is sorted and collected on the spot and recycled
by state-of-the-art methods.

The packaging material used for our components can be fully recycled.

All thermistors can be disposed of on a dump for industrial waste that is similar to household refuse
without any special precautions.

Of course, we are still by no means satisfied with what we have already achieved, and more steps
are due to follow in the interest of further reducing and ultimately eliminating entirely all environmen-
tal impact created in the development and fabrication of our components.
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Ceramic chip capacitors from stock

Small in
size, big in
performance

Our selection of capacitors ranges
from standard sizes down to a mini-
ature highlight in 0402 style. Mea-
suring only 1 x 0.5 x 0.5 mm, it’s an
ideal solution for applications where
space is tight, like in handies and
cardiac pacemakers. At the same
time all our chips can boast excellent
soldering characteristics, with special
terminal variants for conductive ad-
hesion. And we also thought about
the right packing for automatic place-
ment. You get all sizes down to 1206
in bulk case for example, plus voltage
ratings from 16 to 500 V. By the way,
our leaded models have CECC
approval of course, in fact they
were certified more than ten
years ago.

More in the new short form
catalog!

i D Y
.‘_.“‘L-rv-"-'\-‘

SCS - dependable, fast and competent



Climatic Conditions

1 Reliability data

For most measuring PTCs reliability data are given in the data sheets. These data provide informa-
tion on the deviation of rated resistance under high thermal, electrical or mechanical stress.

2 Operating temperature range

The permissible operating temperature ranges are specified in the data sheets. Here, a difference
is made between the permissible temperature ranges for loaded and for unloaded PTC thermistors.

For unloaded PTC thermistors the operating temperatures indicated are identical with the surface
temperature of the device. The operating temperature ranges for V = 0 correspond to the lower ca-
tegory temperature LCT and the upper category temperature UCT as per CECC 44 000. Under load
the power dissipation of a PTC thermistor depends on the heat removal conditions. To prevent elec-
trical overload the temperature has to be kept within the specified range.
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Disk varistors from stock

The choice
IS yours

In our selection of disk varistors
there’s something for everything.
We offer you application support
and deliver models rated from

11 to 460 V straight from SCS
stock. Our product certification like
UL and CECC makes sure your
product conforms with CE. All
disk varistors are manufactured in
Europe, just like our block, strap
and SMD varistors.

SCS - dependable, fast and competent




Taping and Packing

Many of the components presented in this data book are suitable for processing on automatic
insertion or placement machines. These thermistors can be supplied on tape for easy handling by
automatic systems. The individual modes of taping and packing will be described in the following.

1 Taping of SMD thermistors  (in accordance with IEC 60286-3)
A
R
Section A-A I‘*
—---Ko
%3 72 KKE0053-C
—== Direction of unreeling
Dimen- Size Size Size Tolerance
sion (8-mm tape) (12-mm tape) (16-mm tape)
(mm) 0805 | 1206 | 1210 1812 | 2220 | 3225 | 4032
Ao X By The rated dimensions of the component compartment have been derived from the
Ko relevant component specification and are chosen such that the components cannot
7, change their orientation within the tape.
Dy 1,50 1,50 1,50 +0,10/-0
D, 1,00 1,50 1,50 min.
Py 4,00 4,00 4,00 + 0,101)
Py 2,00 2,00 2,00 +0,05
Py 4,00 8,00 12,00 +0,10
w 8,00 12,00 16,00 + 0,30
E 1,75 1,75 1,75 +0,10
F 3,50 5,50 7,509) + 0,05
G 0,75 0,75 0,75 min.

1) <0,2 mm over 10 sprocket holes
2) Tolerance + 0,1
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Reel packing
-] WZ fee—
Reel
2
2 ®
= a o
a s
o =
< 2| ©
|} sl S
2 &
¢62|:1.5 3 S
I s
—l W b KKE00S8-1 o Tape KKE0057-A
8-mm-tape 12-mm-tape
(for sizes 0805, 1206, 1210) (for sizes 1812, 2220)
Dimension 180-mm reel Dimension | 180-mm-reel
A 180-2/+0 A 180-2/+0
Wy 84+15/-0 Wy 12,4 +2,0/-0
W, 14,4 max. W, 18,4 max.
16-mm-tape

(for sizes 3225, 4032)

Mal 330-mm-reel
A 330-2/+0
Wy 16,4 +2,0/-0
W, 22,4 max.
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2 Taping of radial-lead PTC thermistors

Dimensions and tolerances (taping in accordance with IEC 60286-2 and for LS 7,5 based on IEC
60286-2)

Direction of unreeling
;) — -

TNT0219-U

Dimen-| Lead | Lead |Tolerance of| Lead |Tolerance ofl Remarks
sion |spacing|spacing| LS 2,5/5,0 |spacing LS 7,5
(mm) |2,5mm|5,0 mm 7,5 mm
b see dimensional drawings
s 5,0 6,0 max. 7 max.
d 0,5/0,6 | 0,5/0,6 +0,05 0,8/1,0 +0,05
Po 12,7 | 12,7 +03 12,7 +03 + 1 mm / 20 sprocket holes
Py 51 3,85 +0,7 8,95 +0,8
F 2,5 50 |+06/~01| 75 +0,8
Ah 0 0 +2,0 0 %) measured at top of component body
Ap 0 0 +1,3 0 +2,0
w 18,0 18,0 +0,5 18,0 +05
Wy 55 55 min. 11,0 min. peel-off force =5 N
Wy 9,0 9,0 |+0,75/-05| 9,0 |+0,75~-05
W, 3,0 3,0 max. 3,0 max.
H 18,0 18,0 +2,0/~0 18,0 +2,0~0
Ho 16,0 16,0 +0,5 16,0 +05
Hy 32,2 32,2 max. 45,0 max.
Dy 4,0 4,0 +0,2 4,0 +0,2
0,9 0,9 max. 0,9 max. without wires
L 11,0 11,0 max. 11,0 max.
Ly 4,0 4,0 max. 4,0 max.

*) Depends on s
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Modes of packing

AMMO packing

]
£
o
S
\
~a
52 may TPTO637-N Number of pieces: 1000 ... 2000
Reel packing
- - Rolle
o Reel
£
ol §
cle
==
£l
- — -+ E o
38
S |+<
o=
<*D
1 [l Gurt
Tape VAR0078-8
VAR0304-Q
Number of pieces: 1000 ... 2000
Reel dimension (in mm)
Reel type d f n w
| 360 max. 31+1 approx. 45 54 max.
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Cassette packing

TPT0532-B

Number of pieces: 1000 ... 2000

3 Packing codes
The last two digits of the complete ordering code state the packing mode:
40 Bulk
50 Radial leads, kinked Tape Cassette packing
51 Radial leads, kinked Tape Reel packing
52 Radial leads, straight Tape Cassette packing
53 Radial leads, straight Tape Reel packing
54 Radial leads, kinked Tape AMMO packing
55 Radial leads, straight Tape AMMO packing
62 SMDs Tape Reel packing
70 Radial leads Bulk Cardboard strips
Example: B59890-C120-A70 Untaped

B59890-C120-A51 Taped
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SAW resonators for radio
remote control

Making a lot
of things
a lot easier

The key to convenience and security:
radio remote controls for keyless
entry in automobiles and opening the
garage gate. Or in the household, for
cordless headphones or metering
heating costs for example. Here the
evaporation pipe is replaced by a
sensor that signals consumption by

a transmitter to a receiver outside
the domicile, thus doing away with
readings on all the radiators. Trans-
mitter and receiver are both fitted
with a SAW resonator.

SCS - dependable, fast and competent




Symbols and Terms

A Area

Cin Heat capacity

/ Current

Fnjcoil Inrush current through degaussing coil
In Rated current

Ik Trip current

I Residual currrent

Ims Root-mean-square value of current
I Switching current

N Number (integer)

P Power

P Maximum power at 25 °C

Pe Electrical power

Py Dissipation power

Rmin Minimum resistance

RN Rated resistance

ARy Resistance tolerance

Rp Parallel resistance

Rptc PTC resistance

RRet Reference resistance

Rs Series resistance

Rt Resistance at temperature T (e.g. R,5 = resistance at 25 °C)
Ry Load resistance

T Temperature

t Time

Ta Ambient temperature

ty Thermal threshold time

e Settling time (for level sensors)

TN Rated temperature

TNAT Nominal threshold temperature

Top Operating temperature

Tetc PTC temperature

I Response time

TRef Reference temperature

TRmin Temperature at minimum resistance
ts Switching time

Tsurf Surface temperature

Vor Vg  Voltage (with subscript only for distinction from volume)
14 Volume
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Vims

Vb

Vi

Vimax
VMeas
VMeas,max
N

Vop

Verc

Vo

a
A

Root-mean-square value of voltage
Breakdown voltage

Insulation test voltage

Maximum operating voltage
Measuring voltage

Maximum measuring voltage
Rated voltage

Operating voltage

Voltage drop across a PTC thermistor
Pulse strength

Temperature coefficient

Tolerance, change

Dissipation factor

Thermal time constant

Thermal cooling time constant
Failure rate

Abbreviations / Notes

=MD

+

Surface-mount devices

To be replaced by a number in ordering codes, type designations etc.

To be replaced by a letter

All dimensions are given in mm.

The commas used in numerical values denote decimal points.

202
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Subject Index

A

ambient temperature

B

breakdown voltage Vp

c

ceramic material

clamp contacting

cleaning

conductive adhesion
current/voltage characteristic

D

decay time
defects
degaussing
directly heated

E

energy-saving lamps

=

frequency dependence
fuses

G

grain boundaries

H

heat dissipation
heating elements

identification

impedance

incoming goods inspection
indirectly heated
infrared-reflow soldering
insulation test voltage Vg
1ISO 9001
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28

24

19

40, 181

182
181
23

25
187
37
29

35, 36

27
29

19

28
40

188
27
186
29
178
25
186

L

leaching resistance
leakage sensing
level sensors

limit indication

M

maximum measuring voltage Vieas max
maximum operating voltage Viax

media
minimum resistance Rmin
motor starting

N

nominal threshold temperature Tyat

o

operating point
operating states
overflow control
overload protection

P

peak voltage

placement of SMD on PCB
potting

PTC thermistor

PTC thermistor effect

PTC volume

pulse strength Vp

Q

QS-9000
quality assurance

R

rated current /y

rated resistance Ry

rated voltage Vy

reference resistance Rret
reference temperature Tret
residual current /,
resistance Rp1c

179
39
38
39

24
39
21
37

22

28
30
38
29

25
180
182

19

19

31

25

186
185

24
21
24
21
21
24
22

203



Subject Index

response time tg
rise time
robustness of terminations

S

sealing

self-heating

settling time t

soldering

storage

storage of SMD PTC thermistors
surface temperature Tg
switching current /g

switching time g

T

telephone line card protection
temperature coefficient a
temperature dependence
temperature sensors
temperature Tpyc

thermal cooling time constant T,

204

25
25
181

182
20, 22
26
175
183
181
23

24
24,32

34
22
20
39
22
25

thermal threshold time t,
time delay

traceability

transformer protection
trip current I

trip temperature

\Y,

varistor effect
VDA 6.1
voltage dependence

W

wave soldering
wettability test
Z

zero defects
zero-power characteristics
zero-power resistance Ry

25

35
188
34
23,30
39

26
186
26

177
179

187
20
20
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