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NTC Thermistors

General Characteristics

1 - INTRODUCTION

NTC thermistors are thermally sensitive resistors made from
a mixture of Mn, Ni, Co, Cu, Fe oxides. Sintered ceramic
bodies of various sizes can be obtained. Strict conditions
of mixing, pressing, sintering and metallization ensure an
excellent batch-to-batch product characteristics.

This semi-conducting material reacts as an NTC resistor,
whose resistance decreases with increasing temperature.
This Negative Temperature Coefficient effect can result from
an external change of the ambient temperature or an inter-
nal heating due to the Joule effect of a current flowing
through the thermistor.

By varying the composition and the size of the thermistors,
a wide range of resistance values (0.1Q to 1MQ) and tem-
perature coefficients (-2 to -6% per °C) can be achieved.

2 — MAIN CHARACTERISTICS

2.1 CHARACTERISTICS WITH NO DISSIPATION

2.1.1. Nominal Resistance (Rn)

The nominal resistance of an NTC thermistor is generally
given at 25°C. It has to be measured at near zero power
so that the resultant heating only produces a negligible
measurement error.

The following table gives the maximum advised measure-
ment voltage as a function of resistance values and thermal
dissipation factors.

This voltage is such that the heating effect generated by the

measurement current only causes a resistance change of
1% ARN/Rn.

Maximum measuring voltage

Ranges of
values V)
(Q) &=2mW/°C| §=5mW/°C| &= 10 mW/°C| & = 20 mW/°C
R 10 0.10
10 <R 100 0.13 0.18 0.24
100 <R 1,000 0.25 0.38 0.53 0.24
1,000 < R 10,000 0.73 11 15 2.0
10,000 < R 100,000 2.1 3.2 4.6
R < 100,000 6.4 9.7 14.5

v
A
TAV/A
2.1.2. Temperature -

Resistance characteristics R (T)
This is the relation between the zero power resistance and
the temperature. It can be determined by experimental mea-
surements and may be described by the ratios R (T) /R
(25°C) where:

R (T) is the resistance at any temperature T
R (25°C) is the resistance at 25°C.

These ratios are displayed on pages 32 to 35.

2.1.3. Temperature coefficient (a)
The temperature coefficient (a) which is the slope of the
curve at a given point is defined by:

o= 100 , g—$ and expressed in % per °C.

R

2.1.4. Sensitivity index (B)
The equation R = A exp (B/T) may be used as a rough
approximation of the characteristic R (T).

B is called the sensitivity index or constant of the material
used.

To calculate the B value, it is necessary to know the resis-
tances R; and R, of the thermistor at the temperatures
T, and T,. 1.1

The equation: R, =R, exp B ('I'1 T2)

1 Ry

B (K) = m °€n(R2)
L P

Conventionally, B will be most often calculated for tempe-

ratures T, = 25°C and T, = 85°C (298.16 K and 358.16 K).

In fact, as the equation R = A exp (B/T) is an approximation,
the value of B depends on the temperatures T, and T, by
which it is calculated.

For example, from the R (T) characteristic of material M
(values given on page 33), it can be calculated:

B (25 -85) = 3950

B(0-60) =3901

B (50 — 110) = 3983
When using the equation R = A exp (B/T) for this material,
the error can vary by as much as 9% at 25°C, 0.6% at 55°C
and 1.6% at 125°C.

Using the same equation, it is possible to relate the values of
the index B and the coefficient a:

leads to:

o= 1 _dR _ 1
A exp (B/T)

e Aexp (B/T) = B

R dt =~ T2

thus o = - % expressed in %/°C
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General Characteristics
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2.1.5. Further approximation of R (T) curve

The description of the characteristic R (T) can be improved
by using a greater number of experimental points, and by
using the equation:

2 =A+B R +ChRy

The parameters A, B and C are determined by solving the
set of equations obtained by using the measured resis-
tances at three temperatures.

The solution of the above equation gives the resistance at
any temperature:

G x100] 12y 2EA0). 2327 (E20) + o(8)')

G e )

The precision of this description is typically 0.2°C for the
range -50 to +150°C (A, B, C being determined with exper-
imental values at —20, +50 and 120°C) or even better if this
temperature range is reduced. The ratios R(T)/R(25°C) for
each of the different materials shown on pages 32 to 35
have been calculated using the above method.

2.1.6. Resistance tolerance and temperature
precision

An important characteristic of a thermistor is the tolerance

on the resistance value at a given temperature.

This uncertainty on the resistance (DR/R) may be related to
the corresponding uncertainty on the temperature (DT),
using the relationship:

— AR 1
AT=100"R *
Example: consider the thermistor NDO6M00152J —
e R (25°C) = 1500 ohms
* Made from M material
< R (T) characteristic shown on page 19 gives:
a = - 4.4%/°C at 25°C
 Tolerance AR/R = *5% is equivalent to:
AT = 5%/4.4%/°C = £1.14°C

2.1.7. Resistance tolerance at any temperature
Any material used for NTC manufacturing always displays a
dispersion for the R (T) characteristic.

This dispersion depends on the type of material used
and has been especially reduced for our accuracy series
thermistors.

Thus, the tolerance on the resistance (AR,/R,) at a temper-
ature T, is the sum of two contributions as illustrated on
Figure 1:

— the tolerance AR,/R; at a temperature T, used as a
reference.

— an additional contribution due to the dispersion on
the characteristic R (T) which may be called
“Manufacturing tolerance” (Tf).

Ros4

1
T
25°C T Temperature (°C)

Figure 1

Differentiating the equation R = A exp (B/T), the two contri-
butions on the tolerance at T can also be written:

ARz _ ARy 4 [1_1[-AB

R, R1 T

The T(f) values given with the resistance — temperature
characteristics on pages 32 to 35 are based on a computer
simulation using this equation and experimental values.

2.1.8. Designing the resistance tolerances

Using the fact that the coefficient « decreases with temper-
ature (a = —-B/T?), it is generally useful to define the closest
tolerance of the thermistor at the maximum value of the
temperature range where an accuracy in °C is required.

For example, let us compare the two designs 1 and 2
hereafter:

T R a Design 1 Design 2
(°C) (Q) |[(%/°C)| AR/R(%) AT(°C) | AR/R(%) AT(°C)
0 |3275 | 5.2 35 0.7 5.0 1.0
25 | 1000 | -4.4 3.0 0.7 45 11
55 | 300 | -3.7 35 1.0 4.0 11
85 109 | -3.1 4.1 13 3.4 11

100 69.4| -2.9 4.5 1.6 3.0 1.0

Only the Design 2 is able to meet the requirement AT = 1°C
from 25°C to 100°C.

TPC :
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2.1.9. Shaping of the R (T) characteristic

By the use of a resistor network, it is possible to modify the
R (T) characteristic of a thermistor so that it matches the
required form, for example a linear response over a restrict-
ed temperature range.

A single fixed resistor Rp placed in parallel with a thermistor
gives a S-shape resistance—-temperature curve (see Figure 2)
which is substantially more linear at the temperature range
around the inflexion point (Ro, To).

RA
(kQ) ==
Rrgf---------
Rp
A~
Rp

To T(°C)
Figure 2 — Linearization of a thermistor

It can be calculated that better linearization is obtained when
the fixed resistor value and the mid-range temperature are
related by the formula:

_ B - To
RP=R1 X B+ 270

For example, with a thermistor NDO3N00103J —
R,5.c = 10kQ, B = 4080 K

good linearization is obtained with a resistor in parallel where
the value is:

Rp = 10,000 Q x

4080 - 298 _ gngg 0
4080 + (2 x 298)
2.1.10. Demonstration of the R (T) parameters
calculation

To help our customers when designing thermistors for
temperature measurement or temperature compensation,
software developed by our engineering department is avail-
able upon request.

2.2 CHARACTERISTICS WITH ENERGY
DISSIPATION

When a current is flowing through an NTC thermistor, the
power due to the Joule effect raises the temperature of the
NTC above ambient.

The thermistor reaches a state of equilibrium when the
power supplied becomes equal to the power dissipated in
the environment.

The thermal behavior of the thermistor is mainly dependent
on the size, shape and mounting conditions.

Several parameters have been defined to characterize these
properties:

2.2.1. Heat capacity (H)

The heat capacity is the amount of heat required to change
the temperature of the thermistor by 1°C and is expressed in
J/°C.

2.2.2. Dissipation factor (3)

This is the ratio between the variation in dissipated power
and the variation of temperature of the NTC. It is expressed
in mW/°C and may be measured as:

5= _ Ul
85 - 25

where U.l is the power necessary to raise to 85°C the tem-
perature of a thermistor maintained in still air at 25°C.

2.2.3. Maximum permissible temperature (T max)
This is the maximum ambient temperature at which the ther-
mistor may be operated with zero dissipation. Above this
temperature, the stability of the resistance and the leads
attachment can no longer be guaranteed.

2.2.4. Maximum permissible power at 25°C (Pmax)
This is the power required by a thermistor maintained in still
air at 25°C to reach the maximum temperature for which it is
specified.

For higher ambient temperatures, the maximum permissible
power is generally derated according to the Figure 3 here-
after and TL = Tmax — 10°C.

A
P

max

»
>

250 '|:|_ Trmax T°C

Figure 3 — Derating of maximum power
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NTC Thermistors

General Characteristics

2.2.5. Voltage — Current curves V (I)

These curves describe the behavior of the voltage drop V
measured across the NTC as the current | through the NTC
is increased.

They describe the state of equilibrium between power
resulting from Joule effect and dissipated power in the
surroundings. (Figure 4)

v Aﬂ

Vmax

lo |
Figure 4 — Voltage — current curve V (I

Several zones can be identified:

— low current zone
dissipated energy only produces negligible heating and
the curve V (l) is almost linear.

— non-linear zone
the curve V (I) displays a maximum voltage Vmax for a
current lo.This maximum voltage Vmax and the temper-
ature Tmax reached by the NTC under these conditions
can be determined by using the equations:

P=VYR=3(T-Tamb) and
R = Ramb « exp B (1/T - 1/Tamb)
therefore:
1+T
Tmax = B/2 - \/B2/4 - BTamp = Tamb (%mb)

1 -1
Vmax = \/8 (Tmax ~ Tamb ) * Ramb €xp [B(Tmax Tamb)]

where 3 is the dissipation factor and Tamp is the ambi-
ent temperature.

— high current zone
for higher currents, an increase in temperature of the
NTC decreases the resistance and the voltage more
rapidly than the increase of the current. Above a certain
dissipated power, the temperature of the NTC exceeds
the permissible value.

2.2.6. Current — Time curves I(t)

When voltage is applied to a thermistor, a certain amount of
time is necessary to reach the state of equilibrium described
by the V() curves.

This is the heating up time of the thermistor which depends
on the voltage and the resistance on one side and the heat
capacity and dissipation on the other.

The curves (t) are of particular interest in timing applications.

When a thermistor is self-heated to a temperature T above
ambient temperature Tamb, and allowed to cool under zero
power resistance, this will show a transient situation.

At any time interval dt, dissipation of the thermistor
(T — Tamb)dt) generates a temperature decrease —HdT,
resulting in the equation:

1

(T - Tamb)
The solution to this equation for any value of t, measured
fromt =0, is:

€n (T'Tgmb) = - E t

(To - Tamb) H
We can define a thermal time constant 7 as:

T=H/3 expressed in seconds.

Where the time t =1 :

(T - Tamb) / (TO - Tamb) =exp - 1=0.368
expressing that for t = 1, the thermistor cools to 63.2% of the
temperature difference between the initial To and Tamb (see
Figure 5).

According to I[EC 539 our technical data indicates T mea-

sured with To = 85°C, Tgqmp = 25°C and consequently
T =47.1°C.

-. 3
dT=- = dt

T(C)4

851

47.14------- -

25

t t(s)

Figure 5 — Temperature — time curve T(t)

2.2.8. Response time

More generally, it is possible to define a response time as the
time the thermistor needs to reach 63.2% of the total
temperature difference when submitted to a change in the
thermal equilibrium (for example from 60°C to 25°C in
silicone oil 47V20 Rhodorsil).

TPC 5
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Application Notes
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TEMPERATURE MEASUREMENT

High sensitivity and low cost make NTC thermistors the most
common device used for temperature measurement.

Non-linearity of the R -T curve generally leads to the use of
a resistor network to linearize the signal. An example is
given in Figure 6.

More precise measurements and temperature display can
also be achieved with simple electronic equipment as
shown in Figure 7.

The choice of the model will particularly take into account
the small size (better response time) and the resistance
tolerance. Mounting conditions (dissipation), and input volt-
age (self-heating) will also be carefully defined to avoid serious
errors in temperature measurement.

TEMPERATURE CONTROL
AND ALARM

NTC thermistors can be used as a simple on-off control tem-
perature system or temperature alarm system. Figure 8 gives
an example of such a circuit.

When the temperature increases to a defined value, the
resistance of the thermistor decreases and the current
becomes sufficiently high to energize the relay and provide
temperature alarm or heating system turn-off.

The high sensitivity of thermistors (about 4% resistance
change for 1°C) allows the temperature to be controlled very
precisely.

TEMPERATURE COMPENSATION

As many electronic components (integrated circuits, ampli-
fiers,...) have a positive temperature coefficient of resistance,
NTC thermistors represent a cheap and interesting solution
to compensate for this effect and provide an improved
temperature stability for electronic equipment.

It is necessary to include the thermistor in a resistor network
(Figure 10) calculated in such a manner that the network
coefficient compensates exactly for the positive temperature
coefficient of the other component (Figure 9).

Common leaded discs or chip thermistors are well suited for
this application.

R2 R3

Thermistor
circuit

A/D
converter

W processor

with R/T
§Rl L\l RNTC algorithm
[
Display T°C
Figure 6 Figure 7
% R1 R3
T )
§ R2 'Hl RNTC
Figure 8
A Resistance
Rc
RTotal
Rc
; i
R RNTC
RNTC
> |
Temperature
Figure 9 Figure 10
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NTC Thermistors

Application Notes

TAV/AS

LIQUID LEVEL OR FLOW DETECTION

The dissipation of a thermistor is significantly different in a
liquid or in a gas, in a static fluid or in a stirred one. A liquid
level detector or a gas—-flow measurement can be designed
using this property.

In Figure 11, the output voltage measured on the thermistor
depends upon the dissipation factor of its environment, and
can be illustrated by V-l curves (Figure 12).

This voltage can be used to detect the presence (V,) or
absence (V,) of liquid around the thermistor or measure the
flow speed.

A good design should define a precise operating temperature
range, where dissipation in the high dissipating medium at
highest ambient temperature remains higher than the dissipa-
tion in low dissipating medium at lowest ambient temperature.

SURGE PROTECTION

A soft start of sensitive apparatus can be achieved by using
NTC thermistors as described in Figures 13 and 14.

At turn-on, the NTC absorbs the surge current, limits the
current across the equipment and protects it. Then, the
thermistor heats, its resistance decreases and most of the
power becomes applied to the apparatus.

In its design, the thermistor will be selected with a thermal
capacity higher than the surge energy to absorb.

This property is useful when using NTC thermistor as inrush
current limiter for switching power supplies (see on page 26).

TIME DELAY

The current-time characteristic of a thermistor is used in time
delay applications such as delaying energization of a relay
after application of power to an electrical circuit.

The time delay, time necessary for the thermistor to heat up
to the temperature where its resistance allows the current to
reach the switching value of the relay, is mainly defined with
the nominal resistance of the thermistor.

The time delay is also strongly dependent upon the ambient
temperature, as shown in Figure 15.

Rs
Vin RNTC
®
Figure 11
Voltage

Vin/Rs  Current

Figure 12

_=Rntc

-

. (UL

Equipment

— o o

Figure 13

Power A

Unprotected equipment

Protected equipment

NTC absorbed power

Figure 14

A Current

Time

Figure 15
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Selection Guide
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Types Range of Values Main Applications | Page
R at 25°C
SMD Q 100 LMQ | Hybrid circuit
NC12/20 W I i - Temperature 10
NB12/20/21 Compensation 12
Accuracy Series
NJ28 2kQ 100 kQ
- Temperature
NI 28 measurement 14
2kQ 100 kQ
NK20 7,
Leaded Discs 47IQ 1 |\I/|Q - Temperature 16
N.03 I 1 measurement
100 330 kQ and regulation 18
N.06 I 1 - Level detection
390 150 kQ - Compensation
N.09 : : 20
Leadless Discs
. - Automotive
Custom designed products and industrial
NR generally defined at two temperatures thermal control 22
Insulated Case - Temperature
100 330k measurement
NMO06 ﬁ ; 1 and regulation 24
- Compensation
Inrush Current
Limiters
NE 08 — 5Q to 33 kQ
NF 10 | R S P
NF 13 |_| 25Q1t060Q
NF 15 — 13Q1t0470Q
NF 20 |—| 1Qt033Q

TPC




NTC Thermistors

Ordering Code

TAV/AS

HOW TO ORDER

NC20

=

Type
NC 12
NC 20

NB 12
NB 20
NB 21

NJ 28
NI 28
NK 20
ND 03
ND 06
ND 09
NR ..

NM 06

K

%

Material
Code

CHODVOTVZZIrXae—IOT

(See tables pages 32 to 35)

0 0103

s

NJ, NK Types: A
NB, NC Types: (EIA Code)
CorOor5
Other Types: 0

Resistance at 25°C

M -

Tolerance Suffix
on Resistance
at 25°C

F:+x1%
1+ 2%
1+ 3%
1+ 5%
1+ 10%
1+ 15%
1+ 20%
1+ 25%

xE-ACI®

1. Resistance expressed by two
significant figures

1st digit: O (zero)
2nd and 3rd digits: the first two
significant figures of the resistance
value at 25°C.
4th digit:
— for values = 10 Q:
the number of ZEROS to be
added to the resistance value

—forvalues =1 Q and 9.9 Q:
the numerical 9 signifying that the
resistance value is to be multiplied
by 0.1
— for values < 1 Q: the numerical 8
signifying that the resistance
value is to be multiplied by 0.01
Examples: 1000 Q: 0102
8.2 Q: 0829
0.47 Q: 0478

. Resistance expressed by three

significant figures

1st, 2nd and 3rd digits: the first three
significant figures of the resistance
value at 25°C.
4th digit:
— for values > 100 Q:
the number of ZEROS to be
added to the resistance value

— for values > 10 Q and < 100 Q:
the numerical 9 signifying that the
resistance value is to be multiplied
by 0.01

—for values > 1 Q and < 10 Q:
the numerical 8 signifying that the
capacitance value is to be multiplied
by 0.01
Examples : 196 Q: 1960
47.2 Q: 4729

For leadless discs (types NR) see specification and ordering code on pages 22 and 23.

TPC



NTC SMD Thermistors

NC 12 - NC 20

TAV/AS

Chip thermistors are a high quality and low cost device espe-
cially developed for surface mounting applications. They are
widely used for temperature compensation but can also

achieve temperature control of printed circuits. Its silver -

palladium - platinum metallization provides a high degree of
resistance to dewetting of the terminations during soldering
(typically 260°C / 30 s).

Types

NC 12
IEC SIZE : 08-05

NC 20

IEC SIZE : 12-06

DIMENSIONS: millimeters (inches)

2(.079) £ 0.3 (.012)
- 1.6 (.063)
+0.25 (.010)

0.5 (.020)
... 1.5 (.059)

0.2 (.008) min

1.25 (.049)
+0.2 (.008)

0.5 (.020)
... 1.3(.051)

0.2 (.008) min

0.2 (.008) min

3.2 (.126) + 0.4 (.016)
-

0.2 (.008) min

Terminations

Silver — palladium — platinum metallization

Marking

On packaging only

Climatic category

40/125/56

Operating temperature

-55°C to +150°C

Tolerance on Rn (25°C)

+5%, +10%, +20%

Maximum dissipation at 25°C

0.12W

0.24 W

Thermal dissipation factor

2 mw/°C

4 mw/°C

Thermal time constant

5s

7s

Resistance - Temperature characteristics: pages 32 to 35.

APPLICATIONS

e LCD compensation

« Battery packs

< Mobile phones

e CD players

* Heating systems
 Air-conditioning systems

» Temperature control of Switch Mode Power Supplies

= Compensation of pressure sensors

< Protection of power transistors in various electronic circuits

HOW TO ORDER

NC 20 KO

1 1

Type Material Code

(See tables pages 11, 32-35)

10

0103

e

Resistance
10,000 Q

TPC

M

¥

Tolerance
M (£20%)

BA

=

Suffix: Packaging
— - Bulk
BA: Super 8 plastic
tape
BE: Super 8 plastic
tape (1/2 reel)




NTC SMD Thermistors

TAV/AS

NC 12 - NC 20
TABLE OF VALUES
NC 12 NC 20
IEC SIZE : 08-05 IEC SIZE : 12-06
S Rnat25°C | Material B (K) a at 25°C TyDes Rn at 25°C | Material B (K) a at 25°C
P 0 Code (AB/B B gog) (9%/°C) yP 0 Code (AB/B B gg) (9%/°C)
NC 12 KC 0 180 18 NC 20 KC 0 100 10
NC 12 KC 0 220 22 NC 20 KC 0 120 12
NC 12 KC 0270 27 NC 20 KC 0 150 15
NC 12 KC 0 330 33 NC 20 KC 0 180 18
NC 12 KC 0390 39 KC 3470 (1) -39 NC 20 KC 0 220 22
NC 12 KC 0 470 47 NC 20 KC 0 270 27 KC 3470 (1) -39
NC 12 KC 0 560 56 NC 20 KC 0330 33
NC 12 KC 0 680 68 NC 20 KC 0 390 39
NC 12 KC 0 820 82 NC 20 KC 0 470 47
NC 12 KC 0 101 100 NC 20 KC 0 560 56
NC 12 MC 0 121 120 NC 20 KC 0680 68
NC 12 MC 0 151 150 NC 20 KC 0820 82
NG 12 MG 0 181 180 NC 20 KC 0 101 100
NC 12 MC 0 221 220 NC 20 MC 0 121 120
NC 12 MC 0 271 270 NC 20 MC 0 151 150
NC 12 MC 0 331 330 NC 20 MC 0 181 180
NC 12 MC 0 391 390 NC 20 MC 0 221 220
NC 12 MC 0 471 470 NC 20 MC 0 271 270
NC 12 MC 0 561 560 MmC 3910 (1) -4.4 NC 20 MC 0 331 330
NC 12 MC 0 681 680 NC 20 MC 0 391 390 MC 3910 (1) -44
NC 12 MC 0 821 820 NC 20 MC 0 471 470
NC 12 MC 0 102 1,000 NC 20 MC 0 561 560
NC 12 MC 0 122 1,200 NC 20 MC 0 681 680
NC 12 MC 0 152 1,500 NC 20 MC 0 821 820
NC 12 MC 0 182 1,800 NC 20 MC 0 102 1,000
NC 12 MC 0 222 2,200 NC 20 MC 0 122 1,200
NC 12 MC 0 272 2,700 NC 20 MC 0 152 1,500
NC 12 MC 0 332 3,300 NC 20100 182 1,800
NC 12 J 5 0 392 3,900 NC 20100222 2,200
NC 12 J 50 472 4,700 J5 3480 (1) -39 NC 20100 272 2,700 3250 (1) -37
NC 12 J 5 0 562 5,600 NC 2010 0332 3,300
NC 12 K 0 0682 6,800 NC 20700392 3,900
NC 12 K 0 0822 8,200 K 3630 (1) -40 NC20J00472 4,700 J 3480 (1) -39
NC 12 K 0 0103 10,000 NC 20 J 0 0 562 5,600
NC 12 K 0 0123 12,000 NC 20 J 0 0 682 6,800
NC 12 L 0 0153 15,000 L 3790 (2) -4.2 NC 20 K 00 822 8,200
NC 12 L 0 0183 18,000 NC20K 00103 | 10,000 K 3630 (1) -4.0
NC 12 M 0 0223 22.000 NC20K00123 | 12,000
NC12M00273 | 27,000 M 3950 (2) _44 NC20K00153 | 15000
NC 12 M 0 0333 33,000 NC20L00183 | 18,000 L 3790 (2) -4.2
NC 12 M 0 0393 39,000 NC20L00223 | 22,000
NC 12 N 0 0473 47,000 NC20M 00273 | 27,000
NC 12 N 0 0563 56,000 N 4080 (2) -46 NC20M00333 | 33,000 M 3950 (2) -44
NC 12 N 0 0683 68,000 NC20M 00393 | 39,000
NC 12 N 0 0823 82,000 NC20M 00473 | 47,000
NC12P 00104 | 100,000 NC20N 00563 | 56,000
NC12P 00124 | 120,000 P 4220 (2) -4.7 NC20N 00683 | 68,000 N 4080 (2) -4.6
NC12P 00154 | 150,000 NC20N 00823 | 82,000
NC 12 P 00184 | 180,000 NC 20N 00104 | 100,000
NC 12 Q00224 | 220,000 Q 4300 (2) -4.7 NC20P 00124 | 120,000
NC20P 00154 | 150,000 P 4220 (2) -4.7
NC20P 00184 | 180,000
NC 20 P 00224 | 220,000
NC20Q 00274 | 270,000
NC20Q 00334 | 330,000 Q 4300 (2) -4.7
NC20Q 00394 | 390,000
NC20Q 00474 | 470,000
NC20R 00564 | 560,000
NC20R 00684 | 680,000 R 4400 (2) -4.8
NC20R 00824 | 820,000
NC 20 R 00 105 |1,000,000
TPC 11



NTC SMD Thermistors
With Nickel Barrier Termination NB 12 - NB 20 - NB 21

TAV/AS

Chip thermistors are high quality and low cost devices
especially developed for surface mounting applications. They
are widely used for temperature compensation but can also
achieve temperature control of printed circulits.

A nickel barrier metallization provides outstanding qualities of
solderability and enables this chip to meet the requirements
of the most severe soldering processes.

Types NB 21 NB 12 NB 20
IEC SIZE : 06-03 IEC SIZE : 08-05 IEC SIZE : 12-06
1.6 (063) £ 0.2 (.008) 2(079) £ 0.3(012) 3.2(126) + 0.4 (.016)
DIMENSIONS: o8 (o3 I +02 (008 Lo
millimeters (inches) 0.5 (.020) 0.5 (.020)
... 1.3(.051) ... 1.5 (.059)
0.2 (.008) min 0.2 (.008) min | 02 (-008) min 02(.008) min | ¢ 5 (008) min 0.2 (.008) min
Terminations Nickel Barrier
Marking On packaging only
Climatic category 40/125/56
Operating temperature -55°C to +150°C
Tolerance on Rn (25°C) +5%, +10%, +20%
Maximum dissipation at 25°C 0.7W 0.12 W 0.24 W
Thermal dissipation factor 1 mw/°C 2 mw/°C 4 mw/°C
Thermal time constant 4s 5s 7s
Resistance - Temperature characteristics: pages 32 to 35.
APPLICATIONS
* LCD compensation
» Battery packs
« Mobile phones
* CD players
* Heating systems
= Air-conditioning systems
* Temperature control of Switch Mode Power Supplies
* Compensation of pressure sensors
« Protection of power transistors in various electronic circuits
HOW TO ORDER
NB 20 KO 0103 M BA
Type Mate;a|1l—Code Re;ta|—nce Tolt];]ce Suffix: ;c|—kaging
K 10,000 Q M (+20%) — - Bulk
(See tables page 13) BA: Super 8 plastic
tape

12
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NTC SMD Thermistors
With Nickel Barrier Termination NB 12 — NB 20 - NB 21

TAV/AS

TABLE OF VALUES

NB 12

NB 20
Rnat25°C | Material B (K) a at 25°C . - .
Types 506 - T Rn at 25°C Material B K)+ 0y | @t 25°C

0 Code (AB/B b: gofo) (%/°C) ypes 0 Code AB/B §%§ B gofo) (%/°C)
mg ig ﬁg 8 ;gg %g NB 20 J 0 0472 4,700 J 3480 (1) -39
B 15 KG 0 50 - NB 20 J 0 0562 5,600
NB 12 KC 0 330 33 NB 20 J 5 0682 6,800 J5 3480 (2) -3.9
NB 12 KC 0 390 39 KC 3470 (1) -39 NB 20 J 5 0822 8,200
NB 12 KC 0 470 47 NB 20 K 0 0103 10,000 K 3630 (1) -40
NB 12 KC 0 560 56 NB 20 K 0 0123 12,000
NB 12 KC 0 680 68
NB 12 KG 0 820 82 NB 20 L 0 0153 15,000
NB 12 KG 0 101 100 NB 20 L 0 0183 18,000 L 3790 (2) -42
NB 12 MC 0 121 120 NB 20 M 0 0223 22,000
NB 12 MG 0 181 180 NB 20 M 0 0333 33,000 M 3950 (2) -4.4
NB 12 MC 0 271 270 NB 20 N 0 0473 47,000
NB 12 MC 0 331 330 NB 20 N 0 0563 56,000
NB 12 MC 0 391 390 NB 20 N 0 0683 68,000 N 4080 (2) -46
NB 12 MC 0 471 470 NB 20 N 0 0823 82,000
NB 12 MC 0 561 560 MC 3910 (1) -4.4
NB 12 MG 0 681 080 NB 20 N50104 | 100,000 N5 4160 (2) 47
NB 12 MC 0 821 820 NB20P 00124 | 120,000
NB 12 MC 0 102 1,000 NB20P 00154 | 150,000 P 4220 (2) -47
NB 12 MC 0 122 1,200 NB20P 00184 | 180,000
NB 12 MC 0 152 1,500 NB20 Q00224 | 220,000
NB12MCO0182 | 1,800 NB20Q00274 | 270000
NB 12 MC 0 222 2,200 Q :

' NB20Q 00334 | 330,000 Q 4300 (2) -47
NB12MC0272 | 2,700 NB20Q00394 | 390000
NB 12 MC 0 332 3,300 Q :

' NB20Q 00474 | 470,000
NB 12 J 50 392 3,900 NB20Q 00564 | 560,000
NB 12 J 50 472 4,700 J5 3480 (1) -39 NB 20 R 00684 | 680000
NB 12 K 0 0562 5,600 NB20R 00824 | 820,000 R 4400 (2) -438
NB 12 K 0 0682 6,800 NB 20 R 00105 | 1,000,000
NB 12 K 0 0822 8,200 K 3630 (1) -4.0
NB 12 K 0 0103 10,000

NB 21
NB 12 L 0 0123 12,000 :
NB12L 00153 | 15,000 L 3790 (2) ~42 IEC SIZE : 06-03
NB 12 M 0 0183 18,000 Types Rn at 25°C | Material B ((1r)()¢54) « at 205 C
NB12M00223 | 22,000 0 Code AB/B (2>¢3%) (%/°C)
NB lg M 8 8%;3 g;,ggg M 3950 (2) -44 NB 21 PC 0472 4,700 PC 4200 (1) -47
NB 12 M ,
5 12 N 0 0303 000 NB 21 J 5 0103 10,000 J5 3480 (1) -39
NB12N 00473 | 47,000 N 4080 (2) —46 NB 21 K 00153 15,000 K 3630 (2) —4.0
NB 12 N 0 0563 56,000 NB 21 L 0 0223 22,000 L 3790 (2) -42
NB 12 N 5 0683 68,000 NB 21 M 0 0473 47,000 M 3950 (2) -44
NB12N50823 | 82000 NS 4160 ) 47 NB21N50104 | 100,000 N5 4160 (2) —47
NB 12 P 00104 | 100,000
NB12P 00124 | 120000 b 4220 2 47 NB 21 P 0 0154 150,000 P 4220 (2) -47
NB 12 P 00154 | 150,000
NB 12 P 00184 | 180,000
- | P ( : 13




NTC Accurate Thermistors
NJ 28 — NI 28 — NK 20

TAV/AS

High precision resistance and an outstanding ability to
reproduce the sensibility index B, make these ranges of
products the types of thermistors ideal for temperature

measurement applications.

Leaded or unleaded, these small size and rapid response
time thermistors are able to meet the most accurate

requirements.

millimeters (inches)

—LF 0.4 (.016) "0 %

Types NJ 28 NI 28 NK 20
Finish Coated chip with phenolic Coated chip with epoxy Chip
resin + varnish insulated leads
2.8(.110) max 2.8 (.110) max 2.8(.110)max 2.8 (.110) max
DIMENSIONS:

3 (.1Emm

..... 0 25 (.010)min

g U —U 0.4(.016)*10%

35 (1.38) min

1.75 (.069) + 0.25 (0.10)

%

Marking

On packaging only

Operating temperature

-55°C to +150°C

Tolerance on Rn (25°C)

+1%, +2%, +3%

Maximum dissipation at 25°C 0.16 W
Thermal dissipation factor* 3 mw/°C 3 mw/°C 2 mW/°C
Thermal time constant 8s 8s 6s
Response time <2s
TABLE OF VALUES
Types Rn at 25°C (Q) Material Code B (K) a at 25°C (%/°C)
Nm 28 KA 0202 2,000 KA 3625 + 1% -4.1
Nm 28 MA 0302 3,000 MA 3960 + 0.5% -45
Nm 28 MA 0502 5,000 MA 3960 = 0.5% -45
Nm 28 NA 0103 10,000 NA 4100 £ 1% -4.6
Nm 28 PA 0203 20,000 PA 4235+ 1% -4.8
Nm 28 QA 0503 50,000 QA 4250 = 1% -4.8
Nm 28 RA 0104 100,000 RA 4380 £ 1% -4.9
m = J for non-insulated leads
m = | for insulated leads
m = K for marked chip
Resistance - Temperature characteristics: pages 32 to 35.
HOW TO ORDER
NJ28 MA 0502 F--
Type Material Code Resistance Tolerance
MA 5kQ F (£1%)

14

(See table above)
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Process

ing
NI 28 — NK 20

NTC Thermistors
Manufactur

NJ 28
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NTC Disc Thermistors
General Purpose: ND 03

Professional: NV 03

TAV/AS

High quality and low cost allow these products to cover a
large range of control, alarm and temperature measurement

applications.

We are ready to satisfy your needs with standard or
custom designed product configurations, i.e. : specific lead
materials, diameters or packaging requirements.

Types

GENERAL PURPOSE

PROFESSIONAL

ND 03

NV 03

Finish

Coated disc with phenolic resin

Varnished disc

Standards

In accordance with
NFC 93271
Type: TN117
List: GAM-T1

DIMENSIONS: millimeters (inches)

3.5 (.138) max 3 (.118) max

+10%
0.5 (.020)5

35 (1.38) min

2.54 (0.1)

3(.118) max

35 (1.38) min |

|a 0.3 (012 2

»—L 2.54 (0.1)

Marking

On package only

Climatic category

25/125/56 (635)

Operating temperature

-55°C to +150°C

-55°C to +150°C

Tolerance on Rn (25°C)

47Q to 1IMQ: £5%, +10%, +20%
1500Q to 150 kQ: +3%

47Q to IMQ: +5%, +10%
1500Q to 150 kQ: £3%

Maximum dissipation at 25°C 0.25 W 0.18 W
Thermal dissipation factor 5 mw/°C 3 mw/°C
Thermal time constant 10s 8s
Response Time <3s <3s
HOW TO ORDER
NDO3 NO 0103 K--
Type Material Code Resistance Tolerance
N 10kQ K (£10%)

16

(See table page 17)
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Table of Values YA/ XS

General Purpose: ND 03
Professional: NV 03

. B (K)
° +5% ) 0/ /°
Types Rn at 25°C () Material Code (AB/B 8;202) a at 25°C (%/°C)

Nm 03 F 0 0470 47

Nm 03 F 0 0680 68 F 2800 (1) -32
Nm 03 G 0 0101 100

Nm 03 G 00151 150 G 3030 (1) _34
Nm 03 H 00221 220 H 3160 (1) -35
Nm 03100331 330

Nm 0310 0471 470 ' 3250 (1) -37
Nm 03 J 0 0681 680

Nm 03 J 0 0102 1,000 J 3480 (1) -39
Nm 03 K 0 0152 1,500 _

Nm 03 K 0 0222 2,200 K 3630 (1) 40
Nm 03 L 0 0332 3,300 L 3790 (2) -42
Nm 03 M 0 0472 4,700 _

Nm 03 M 0 0682 6,800 M 3950 (2) 4.4
Nm 03 N 00103 10,000 _

Nm 03 N 0 0153 15,000 N 4080 (2) 46
Nm 03 P 0 0223 22,000 _

Nm 03 P 0 0333 33,000 P 4220 (2) 47
Nm 03 Q 0 0473 47,000 _

Nm 03 Q 0 0683 68,000 Q 4300 (2) 47
Nm 03 R 00104 100,000 _

Nm 03 R 0 0154 150,000 R 4400 (2) 4.8
Nm 03 S 00224 220,000 S 4520 (2) -5.0
Nm 03 T 0 0334 330,000

Nm 03 T 0 0474 470,000 T 4630 (2) -51
Nm 03 U 0 0105 1,000,000 u 4840 (2) -53

m = D for general purpose
m =V for professional

Resistance - Temperature characteristics: pages 32 to 35.
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NTC Disc Thermistors YA\//X{

General Purpose: ND 06
Professional: NV 06

These multi-purpose thermistors can be used for tempera- This standard product is available in large quantities and with
ture control, compensation or measurement. a short delivery time.
GENERAL PURPOSE PROFESSIONAL
Types
ND 06 NV 06
Finish Coated disc with phenoalic resin Varnished disc

Approved by NFC 93 271
Type: TN 115 A
List: GAM-T1
List: LNZ
4 (.157) max 6‘(.236) max 3.5 (.138) max

Standards

3 A 3 I
£ £
DIMENSIONS: millimeters (inches) £ 2 | £ g
] | 206 (.024" g%"é Ik 2 |z 0.6 (.024)%%‘? [
»—L 5.08 (0.2) A *—L— 5.08 (0.2) A
Marking Nominal resistance Nominal resistance
Tolerance for +5%, +10% Tolerance
Climatic category - 55/125/56 - 434
Operating temperature -55°C to +150°C -55°C to +150°C
Tolerance on Rn (25°C) +5%, +10%, +20% +2%, +5%, +10%
Maximum dissipation at 25°C 0.71 W 0.69 W
Thermal dissipation factor 7.1 mw/°C 6.9 mw/°C
Thermal time constant 22's 18 s
A On request = 2.54
HOW TO ORDER
NDO6 PO 0103 K--
Type Material Code Resistance Tolerance
p 10 kQ K (+10%0)

(See table page 19)
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Table of Values YA/ XS

. B (K
Types Rn at 25°C () Material Code ((1)1)5% a at 25°C (%/°C)
(AB/ B2 3%)

Nm 06 F 0 0100 10

Nm 06 F 0 0150 15 F 2800 (1) -32
Nm 06 G 0 0220 22

Nm 06 G 0 0330 33 G 3030 (1) -34
Nm 06 H 0 0470 47

Nm 06 H 0 0680 68 H 3160 (1) =35
Nm 0610 0101 100 | 3250 (1) _37
Nm 06 J 0 0151 150

Nm 06 J 0 0221 220 J 3480 (1) -39
Nm 06 K 0 0331 330

Nm 06 K 0 0471 470 K 3630 (1) -40
Nm 06 L 0 0681 680

Nm 06 L 0 0102 1,000 L 3790(2) -4.2
Nm 06 M 0 0152 1,500 M 3950 (2) —44
Nm 06 N 0 0222 2,200 B

Nm 06 N 0 0332 3,300 N 4080(2) 4.6
Nm 06 P 0 0472 4,700

Nm 06 P 0 0682 6,800 p 4220 (2) —47
Nm 06 P 0 0103 10,000

Nm 06 Q 0 0153 15,000

Nm 06 Q 0 0223 22,000 4300 (2) -4.7
Nm 06 R 0 0333 33,000 R 4400 (2) _48
Nm 06 S 0 0473 47,000

Nm 06 S 0 0683 68,000 S 4520 (2) -5.0
Nm 06 T 0 0104 100,000 T 4630 (2) _51
Nm 06 U 0 0154 150,000

Nm 06 U 0 0224 220,000 u 4840 (2) -53
Nm 06 U 0 0334 330,000

m = D for general purpose
m =V for professional

Resistance - Temperature characteristics: pages 32 to 35.
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NTC Disc Thermistors

General Purpose: ND 09

Professional: NV 09

TAV/AS

Temperature compensation, temperature measurement,
liquid level detection; these thermistors can be applied to

most applications.

Types

GENERAL PURPOSE

PROFESSIONAL

ND 09

NV 09

Finish

Coated disc with phenoalic resin

Varnished disc

Standards

Approved by NFC 93 271
Type: TN 116
List: GAM-T1
List: LNZ

5 (.197) max

9.5 (.374) max

3.5 (.138) max

DIMENSIONS: millimeters (inches) £ i _é i
2 s 06 (02472 | &l 506 (020729 |
5.08 (.02) - 5.08 (.02)
Marking Nominal resistance Nominal resistance
Tolerance for +5%, +10% Tolerance
Climatic category - 55/125/56 - 434
Operating temperature -55°C to +150°C -55°C to +150°C
Tolerance on Rn (25°C) +5%, +10%, +20% +2%, +5%, +10%
Maximum dissipation at 25°C 0.9W 0.85W
Thermal dissipation factor 9 mw/°C 8.5 mWw/°C
Thermal time constant 30s 30s
HOW TO ORDER
NDO9 RO 0103 K--
Type Material Code Resistance Tolerance
R 10 kQ K (210%)

20

(See table page 21)
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Table of Values YA/ XS

. B (K
Types Rn at 25°C () Material Code (AB/B ((1)25%) a at 25°C (%/°C)
(2) 3%

Nm 09 J 0 0680 68

Nm 09 J 0 0101 100 J 3480 (1) _39
Nm 09 K 0 0151 150

Nm 09 K 0 0221 220 K 3630 (1) —40
Nm 09 L 0 0331 330 L 3790 (2) -42
Nm 09 M 0 0471 470

Nm 09 M 0 0681 680 M 3950 (2) 4.4
Nm 09 N 0 0102 1,000

Nm 09 N 0 0152 1,500 N 4080 (2) 46
Nm 09 P 0 0222 2,200 ]

Nm 09 P 0 0332 3,300 P 4220 (2) 4.7
Nm 09 Q 0 0472 4,700

Nm 09 Q 0 0682 6,300 Q 4300 (2) —47
Nm 09 R 0 0103 10,000

Nm 09 R 0 0153 15,000 R 4400 (2) —48
Nm 09 S 00223 22,000 S 4520 (2) -5.0
Nm 09 T 0 0333 33,000

Nm 09 T 0 0473 47,000 T 4630 (2) _51
Nm 09 U 0 0683 68,000

Nm 09 U 0 0104 100,000 u 4840 (2) -53
Nm 09 U 0 0154 150,000

m = D for general purpose
m =V for professional

Resistance - Temperature characteristics: pages 32 to 35.
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NTC Leadless Disc Thermistors

TAV/AS

This type of product is widely used in automotive and
consumer applications.

They are assembled in custom-probes for sensing the
temperature of liquids (water, oil, ...), gases or surface of any
other component.

The metallization covers completely the surfaces of the
thermistor.

The particularly flat and smooth surfaces ensure an excellent
electrical and thermal contact under pressure.

Types

NR

Physical data (dim. in mm)

Metallization

Marking

On package only / On parts upon request

Operating temperature

-40°C to +200°C

Values and tolerances

Custom - designed products defined with:

D+AD R, + AR,/R; at T,
E+AE R, = AR,/R,atT,, ...

DESIGN OF THE THERMISTOR

Choice of the resistances

If the application is to measure the temperature around a
defined point, a unique nominal resistance can be chosen
(for example, among standard values of the ND range prod-
ucts presented on pages 16 to 21).

When it is required to measure the temperature over selected
ranges T, -T, , T, -T5 , ..., the corresponding resistance
R, , R, , Ry, ..., must be such that they can be located
on the R (T) characteristic of an existing NTC material
(for example among standard materials whose R (T) are
displayed on pages 32 to 35).

The resistances must also be compatible with the resistivity
of the material and the dimensions of the thermistor.

HOW TO ORDER

NR55 - -3002 - 99

Type P/N Code

Choice of the tolerances
The precision of the temperature measurement determines
the calculation of the tolerance on the resistance:

AR/R = a (%/°C). AT (°C)

For example, the NTC NR55--3049-99, using “N5” material
(R (T) characteristic displayed on page 34), requires a preci-
sion of 1°C over the temperature range 110°C - 120°C.

The tolerances can be calculated:

AR110°c /R110°c = 1°C* 2.91%/°C = 2.91%

AR 500c R120°c = 1°C* 2.76%/°C = 2.76%

*For your specific requirements, please consult us.

22 TPC



NTC Leadless Disc Thermistors

TAV/AS

We present below some examples of our custom - designed
products as an illustration of the different ways to define
products.

DIMENSIONS: millimeters (inches)

Types D E Mgterial B Ri + AR; ;I'l R, + AR, ;I'z Rz + AR3 ;I'S
ode (K) at Ty (°C) at Ty (°C) at Ty (°C)
NR 55 -- 3002 - 99 5(.217) £ 0.5 (.020) .1(.043) £ 0.4 (.016) N5 4160 (1230 Q +7.5%| 40 160 Q + 5% 96.5 = =
NR 67 -- 3068 - 99 7 (.264) £ 0.5 (.020) .7(.067) £ 0.3 (.012) N 4080 | 150 Q +3.3% | 100 51Q+53% | 140 - -
NR 55 -- 3049 - 99 5(.217) £ 0.5 (.020) .0 (.040) £ 0.2 (.008) N5 4160 | 107 Q £2.9% | 110 80.6 Q +2.8% | 120 - -
NR 55 -- 3046 - 99 5(.217) £ 0.5 (.020) .3(.051) + 0.4 (.016) S 4520 (48600 Q+ 7.5%| 25 3210Q+£5% | 90 - -
NR 49 -- 3119 - 99 9(.193) £ 0.3(.012) .5(.060) + 0.4 (.016) M 3950 | 840Q +10% | 37.8 84Q0+5% | 1044 - -
NR 55 -- 3114 - 99 5(.217)+ 0.4 (.016) .0 (.040) + 0.2 (.008) P 4220 (5000 Q +10% | 25 - - - -
NR 70 -- 3121 - 99 0(.275) £ 0.3 (.012) .2 (.047) £ 0.2 (.008) L 3790 | 210Q £10% | 40 40 Q +7.5% 90 (30Q+6.7%| 100
NR 29 -- 3107 - 99 9(.014) £ 0.3 (.012) .5(.060) + 0.3 (.012) K 3630 | 2050 Q £6% | 25 193Q+54% | 965 - -
NR 55 -- 3122 - 99 5(.217) £ 0.5 (.020) .5 (.060) + 0.4 (.016) J 3480 | 210 Q +5% 25 - - - -
NR 55 -- 3126 - 99 5.5(.217) £ 0.5 (.020) .0 (.040) + 0.2 (.008) P 4220 [3340Q£10% | 25 264 Q = 7% 90 107Q+7% | 120
NR 47 -- 3116 - 99 7(.185) + 0.4 (.016) .2 (.047) £ 0.2 (.008) R 4400 [33000Q+2% | 25 - - - -
NR 49 -- 3113 - 99 9(.193)+0.3(.012) .2 (.047) £ 0.2 (.008) N 4080 1680 Q +10% | 40 382Q+6.7% | 80 176 Q +5% | 105
NR 47 -- 3101 - 99 6(.181) £ 0.3 (.012) 4 (.055) £ 0.3 (.012) J 3480 | 146 Q £13% | 40 22Q+£10% | 100 = =
NR 55 -- 3071 - 99 8(.228) £ 0.3 (.012) .0 (.040) £ 0.2 (.008) L 3790 |262Q+8.7% | 40 120Q+10% | 60 [B55Q=+7.8% 100
NR 61 -- 3063 - 99 1(.240) £ 0.3 (.012) .5 (.060) + 0.3 (.012) N 4080 | 760 Q £9.2% | 50 130 Q+85% | 100 6.6 Q+8.5% 130
NR 67 -- 3053 - 99 7(.264) £ 0.4 (.016) .7(.067) £ 0.3(.012) N 4080 | 540 Q +11% | 60 144 Q +7% | 100 - -
NR 50 -- 3048 - 99 0(.197) £ 0.5 (.020) .5 (.060) + 0.5 (.020) J 3480 | 233Q+10% | 25 133Q+7% | 121 - -
NR 60 -- 3021 - 99 0(.236) £ 0.5 (.020) .2(.125)+ 0.3 (.012) P 4220 | 3640Q+3% | 40 457 Q £ 3% 96.5 - -
NR 55 -- 3016 - 99 5(.217) £ 0.5 (.020) .1(.043) £ 0.4 (.016) Q 4300 | 5500 Q £9% | 40 650Q£7.7% | 96.5 = =
Resistance - Temperature characteristics: pages 32 to 35.
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NTC Thermistors

Insulated Metal Case
NM 06

TAV/AS

Especially designed for mounting on a chassis or screwing
on a plate, these thermistors provide an excellent thermal

contact and ensure a good accuracy of measurement and
alarm control for different types of equipment.

Type NM 06
- Disc thermistor, insulated metal
Finish . )
case for chassis mounting
5.5 (.216)""" 10 (.394)***
DIMENSIONS: millimeters (inches) ;6 This type can be delivered with fixing
3 iy nut, add suffix WC to the reference.
0 ==
[N (@)
2
35(.138) 12.6 (.496‘
min max
Marking Nominal resistance
Tolerance for £10%
Operating temperature -55°C to +150°C
Table of values See table on page 25
Tolerance on Rn (25°C) +10% +20%
0.8 W - without heat sink
Maximum dissipation at 25°C 2 W - with heat sink
Part mounted in the center of a brass plate
(dim.: 100 x 100 x 1 mm)
Thermal dissipation factor* 8 mwW/*C: W'th_OUt heat §|nk
20 mWY/°C: with heat sink
Thermal time constant Depending on cooling system
Test voltage to earth 380 Vrms (50 Hz)
*Typical value
HOW TO ORDER
NMOG6 PO 0103 M --
Type Material Code Resistance Tolerance
P 10 kQ M (+20%)

(See table page 25)
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Table of Values YA/ XS

B (K
Types Rn at 25°C Material Code ((1))+5% a at 25°C (%/°C)
nB/B (325

NM 06 F 0 0100 10

NM 06 F 0 0150 15 F 2800 (1) -32
NM 06 G 0 0220 22

NM 06 G 0 0330 33 G 3030 (1) -84
NM 06 H 0 0470 a7

NM 06 H 0 0680 68 H 3160 (1) -85
NM 06 1 0 0101 100 I 3250 (1) 37
NM 06 J 0 0151 150

NM 06 J 0 0221 220 J 3480 (1) -39
NM 06 K 0 0331 330

NM 06 K 0 0471 470 K 3630 (1) -40
NM 06 L 0 0681 680

NM 06 L 0 0102 1,000 L 3790 (2) —42
NM 06 M 0 0152 1,500 M 3950 (2) “a4
NM 06 N 0 0222 2.200 B
NM 06 N 0 0332 3300 N 4080 (2) 46
NM 06 P 0 0472 4,700

NM 06 P 0 0682 6.800 p 4220 (2) —a7
NM 06 P 0 0103 10,000

NM 06 Q 0 0153 15,000 -
NM 06 O 0 0223 22,000 Q 4300 (2) a4t
NM 06 R 0 0333 33,000 R 4400 2) “a8
NM 06 S 0 0473 47,000 B
NM 06 S 0 0683 68.000 S 4520 (2) 50
NM 06 T 0 0104 100,000 T 4630 (2) 51
NM 06 U 0 0154 150,000

NM 06 U 0 0224 220,000 U 4840 (2) -53
NM 06 U 0 0334 330,000

Resistance - Temperature characteristics: pages 32 to 35.
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NTC Inrush Current Limiters YA\//X{

Thermistors
NFO08-10-13-15-20

(For more details see also the catalog dedicated to this range)

OUTLINE DRAWINGS millimeters (inches)
A‘ " e
3mm max. B ¥ Notes H1
H H1 / }
p ¢
f f
I
LS l
—>ll«—d
Straight leads Internal kink Y kink
(Suffix - - or HB) (Suffix HL or 1N) (Suffix HY or 2B)

Notes: In case of adding strength to the lead wire from the side, it may occur crack and fragment at a part of pant leg.
* 0.6 mm copper wire and 5.08 mm leads spacing for those two types.

DIMENSIONS millimeters (inches)

T D max e max H max H1 max I min d LS
ype mm mm mm mm mm +0.02 mm | 0.8 mm
NFO8* 5 (.374) 0 (.197) 13.0 (.512) 16.0 (.630) | 30 (1.181) 0.6 (.024) 5.08 (.20)
NFO8 5 (.374) 0 (.197) 13.0 (.512) 16.0 (.630) 0 (1.181) 0.8 (.031) 7.62 (.03)
NF10* 11 5 (.453) 0 (.197) 15.0 (.591) 18.0 (.709) 0(1.181) 0.6 (.024) 5.08 (.20)
NF10 11.5 (.453) 0 (.197) 15.0 (.591) 18.0 (.709) 0 (1.181) 0.8 (.031) 7.62 (.30)
NF13 15.0 (.591) 0 (.236) 18.0 (.709) 22.0 (.866) 0(1.181) 0.8 (.031) 7.62 (.30)
NF15 17.0 (.669) 0 (.236) 20.0 (.787) 24.0 (.945) 0 (1.181) 1.0 (.039) 7.62 (.30)
NF20 22.0 (.866) 6 (.236) 25.0 (.984) 29.0 (1.142) 0 (1.181) 1.0 (.039) 7.62 (.30)
GENERAL CHARACTERISTICS
Standard Maximum Max power Thermal Thermal time Heat Packing
Type tolerance** | operating 25°C dissipation constant capacity | bulk,tape
% T°C Watts Oth (MW/K) . (s) H (mJ/K) v v
NFO8* 20 -40 / +200 1.6 8 60 480 v v
NFO8 20 -40 / +200 2.2 11 60 660 v v
NF10* 20 -40 / +200 2.0 10 75 750 v -
NF10 20 -40 / +200 2.6 13 75 975 v v
NF13 20 -40 / +200 3.2 16 100 1600 v v
NF15 20 -40 / +200 4.1 20 115 2300 v =
NF20 20 -40 / +200 5.0 25 160 4000 v -
* 0.6 mm copper wire and 5.08 mm leads spacing for those two types.
** Other tolerances available: L: £15, X: +25%
SUFFIXES FOR BULK PACKING (Suffixes for taping: see page 54-55)
- - straight leads 0.8 or 1 mm wire diameter and 7.62 lead spacing IN internal kink 0.6 mm wire diameter and 5.08 lead spacing
HB straight leads 0.6 mm wire diameter and 5.08 lead spacing HY Y kink 0.8 or 1 mm wire diameter and 7.62 lead spacing
HL internal kink 0.8 mm or 1 mm wire diameter and 7.62 lead spacing 2B Y kink 0.6 mm wire diameter and 5.08 lead spacing
HOW TO ORDER
NF13 A_|£\ 0509 £|/I_ ;|—_
Type Inrush Resistance Tolerance Suffix
Current 5kQ M (£20%) Bulk, Straight Leads
Limiters (See illustration above)
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Table of Values
NFO08-10-13-15-20

TAV/AS

Ceramic Part number Zero power Max steady Resistance
cUL Disc reference resistance stade current at max current
@ (mm) Type Rosec (Q) lss max 25°C (A) Riss max (Q)

* 08 NFO8AA0509MHB 5.0 2.9 0.20
* NFO8AA0809MHB 8.0 2.3 0.30
* NFO8AA0100MHB 10.0 2.1 0.37
* NFO8AA0150MHB 15.0 1.8 0.50
* NFO8AA0330MHB 33.0 1.3 0.97
* 08 NFO8AAQ509M - - 5.0 3.4 0.20
* NFO8AAQ809M - - 8.0 2.7 0.30
* NFO8SAAQ100M - - 10.0 25 0.37
* NFO8AAQ150M - - 15.0 2.1 0.50
* NFO8SAAQ330M - - 33.0 15 0.97
* 10 NF10AA0259MHB 25 45 0.10
* NF10AA0409MHB 4.0 3.6 0.16
* NF10AA0509MHB 5.0 3.3 0.19
* NF10AA0809MHB 8.0 2.6 0.30
* NF10AA0100MHB 10.0 25 0.34
* NF10AA0160MHB 16.0 2.0 0.50
* NF10AA0200MHB 20.0 1.9 0.59
* NF10AA0250MHB 25.0 1.7 0.69
* NF10AA0500MHB 50.0 1.4 1.07
* NF10AA0800MHB 80.0 1.1 1.60
* NF10AA0121MHB 120.0 1.0 1.90
* 10 NF10AA0259M - - 25 5.2 0.10
* NF10AA0409M - - 4.0 4.1 0.16
* NF10AAQ0509M - - 5.0 3.8 0.19
* NF10AA0809M - - 8.0 3.0 0.30
* NF10AA0100M - - 10.0 2.8 0.34
* NF10AA0160M - - 16.0 2.3 0.50
* NF10AA0200M - - 20.0 2.1 0.59
* NF10AA0250M - - 25.0 2.0 0.69
* NF10AA0500M - - 50.0 1.6 1.07
* NF10AAQ800M - - 80.0 1.3 1.60
* NF10AA0121M - - 120.0 1.2 1.90
* 13 NF13AA0259M - - 25 5.7 0.10
* NF13AA0509M - - 5.0 4.2 0.19
* NF13AAQ0709M - - 7.0 3.7 0.24
* NF13AA0809M - - 8.0 3.6 0.25
* NF13AA0100M - - 10.0 3.3 0.30
* NF13AA0150M - - 15.0 2.8 0.41
* NF13AA0220M - - 22.0 2.3 0.61
* NF13AA0330M - - 33.0 2.2 0.70
* NF13AA0400M - - 40.0 2.0 0.80
* NF13AA0600M - - 60.0 1.9 0.95
* 15 NF15AA0139M - - 1.3 8.9 0.05
* NF15AA0159M- - 15 8.3 0.06
* NF15AA0259M - - 25 6.6 0.09
* NF15AA0309M - - 3.0 6.1 0.11
* NF15AA0409M - - 4.0 55 0.13
* NF15AA0509M - - 5.0 4.9 0.17
* NF15AA0609M - - 6.0 4.7 0.19
* NF15AA0709M - - 7.0 4.3 0.22
* NF15AA0809M - - 8.0 4.2 0.24
* NF15AA0100M - - 10.0 3.7 0.30
* NF15AA0120M - - 12.0 35 0.33
* NF15AA0160M - - 16.0 3.0 0.44
* NF15AA0200M - - 20.0 3.1 0.43
* NF15AA0250M - - 25.0 2.8 0.53
* NF15AA0330M - - 33.0 25 0.66
* NF15AA0400M - - 40.0 2.3 0.80
* NF15AA0470M - - 47.0 2.3 0.74
* 20 NF20AAQ0109M - - 1.0 114 0.04
* NF20AA0259M - - 25 7.8 0.08
* NF20AA0409M - - 4.0 6.4 0.13
* NF20AA0509M - - 5.0 5.9 0.15
* NF20AA0100M - - 10.0 4.3 0.28
* NF20AA0150M - - 15.0 4.0 0.32
* NF20AA0330M - - 33.0 3.1 0.52

* cL/L approval (File E167822)

. Electrical performances for suffixes HL and HY are identical to the suffix - -.

« Electrical performances for suffixes 1N and 2B are identical to the suffix HB
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NTC Inrush Current Limiters

Thermistors
Application Guide

TAV/AS

1 - HOW TO DETERMINE THE
MAXIMUM STEADY STATE
CURRENT OF NF THERMISTORS?

 |If the ambient temperature is 25°C:

the current is given in table page 27.

e If the ambient temperature is different from 25°C:
the current at 25°C must be derated as specified in the
graph below.

Example: maximum steady state current of
NF13AA0100M at 60°C ambient:

ISSmax2s X 0.9 = 3.0 A.

Derating of maximum steady state current with
ambient temperature

1.00

~

0.80
/ \Not recommended for permanent use

0.60 \}\
N

j y

0.20

0.00 \

-40 -20 0 20 40 60 80 100 120 140 160 180 200 220

Iss max (T) /Iss max (25°C) RATIO

AMBIENT TEMPERATURE (°C)

2 - HOW TO CALCULATE THE
WORKING TEMPERATURE OF
NF THERMISTOR?
Example: NFOS8AAQ330M
Iss=0.2A,  Tambient = 25°C
* From the graph V () page 29, we find Vgg = 2.2 V there-
fore, Rgg =11 Q
* From the graph R(T), page 29, at R = 11 Q, we find
T+ 65°C

3 -HOW TO CALCULATE THE
WORKING POINT OF NF
THERMISTOR AT A DIFFERENT
AMBIENT TEMPERATURE THAN
25°C?

Example: NF13AA0100M

Iss =3 A, Tambient = Ta = 60°C
Rt Isg?2 =8 (T-Ta) and thus

Rt Iss?
T= _"Tlss

+T
5 A

e As Rt depends on T, this equation is quite complex to be
solved by an algebraic way. The quickest manner to solve
it is to operate by iterations:

for NF13, 8 = 16 mWI/K (see page 26)
therefore, the equation becomes:
T =562.5 Rt + 60
from the Ry curve page 30 we find Rt starting from T:

T (°C) RT (Q) O 562.5 R7 + 60 (°C)
185 0.28 217
190 0.26 206
195 0.24 195
200 0.22 184

The working temperature of this NF thermistor is about
195°C when operating under Isg = 3 A and Tp = 60°C (this
temperature is the one for which we have T = 562.5 Rt +
60).

Important: A discrepancy may exist between practice and
theory due to the tolerance of the thermistor
(£20% usually).
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NTC Inrush Current Limiters

Thermistors

TAV/AS

Voltage-Current and Resistance-Temperature Characteristics

TYPICAL VOLTAGE/CURRENT
CHARACTERISTICS FOR TYPE NFO08
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NTC Inrush Current Limiters \VA'
Thermistors /n\ /)A(

Voltage-Current and Resistance-Temperature Characteristics

TYPICAL VOLTAGE/CURRENT TYPICAL VOLTAGE/CURRENT
CHARACTERISTICS FOR TYPE NF10 CHARACTERISTICS FOR TYPE NF13
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NTC Inrush Current Limiters

Thermistors

Voltage-Current and Resistance-Temperature Characteristics

TAV/AS

TYPICAL VOLTAGE/CURRENT

CHARACTERISTICS FOR TYPE NF15
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Resistance /,\\V/X(

Temperature Characteristics

Material code B (K)

T F 2800 G 3030 H 3160 T
(°C) R (T) / R25 TF (%) o (%/°C) R (T) / R25 TF (%) a (%/°C) R (T) / R25 TF (%) o (%/°C) (°C)
- 55 29.51 27.5 5.81 33.43 29.7 5.81 38.50 31.0 6.03 - 55
- 50 22.33 23.7 5.56 25.27 25.7 5.59 28.80 26.8 5.81 - 50
- 45 17.09 20.4 5.33 19.29 22.1 5.39 21.76 23.0 5.60 - 45
- 40 13.12 17.4 5.11 14.87 18.9 5.20 16.60 19.7 5.41 - 40
-35 10.45 14.8 4.90 11.56 16.0 5.02 12.78 16.7 5.22 -35
- 30 8.160 12.5 471 9.069 135 4.84 9.930 14.1 5.04 -30
-25 6.499 10.4 4.52 7.171 11.3 4.68 7.779 11.8 4.87 - 25
- 20 5.221 8.6 4.35 5.715 9.3 4.52 6.143 9.7 4.70 - 20
-15 4.228 7.0 4.19 4.589 7.6 4.37 4.889 7.9 4.55 -15
-10 3.450 5.6 4.03 3.711 6.1 4.22 3.919 6.3 4.40 -10

-5 2.836 4.4 3.89 3.021 4.7 4.09 3.164 4.9 4.26 -5

0 2.348 3.3 3.75 2.476 3.6 3.96 2.572 3.7 4.12 0
5) 1.956 2.4 3.62 2.042 2.6 3.83 2.104 2.7 3.99 5

10 1.640 1.6 3.49 1.694 1.8 3.71 1.732 1.8 3.87 10

15 1.383 1.0 3.38 1.413 1.1 3.60 1.434 1.1 3.75 15

20 1.173 4 3.26 1.186 .5 3.49 1.194 5] 3.63 20

25 1.0000 0.0 3.16 1.0000 0.0 3.38 1.0000 0.0 3.53 25

30 .8570 4 3.06 .8476 5 3.28 .8417 5 3.42 30

35 .7381 .9 2.96 7220 1.0 3.18 7121 1.0 3.32 35

40 .6386 1.4 2.87 .6178 1.6 3.09 .6053 1.6 3.22 40

45 .5550 2.0 2.78 .5310 2.2 3.00 .5169 2.3 3.13 45

50 4844 2.7 2.69 .4584 2.9 2.92 4434 3.0 3.04 50

55 4245 8.3 2.61 .3973 3.6 2.83 .3820 3.7 2.96 55

60 .3734 4.0 2.54 .3458 4.3 2.76 .3305 4.5 2.87 60

65 .3297 4.7 2.46 .3021 5.1 2.68 .2870 5.3 2.80 65

70 .2922 55 2.39 .2648 5.9 2.61 .2502 6.2 2.72 70

75 .2598 6.3 2.33 .2330 6.8 2.54 .2189 7.1 2.65 75

80 .2318 7.1 2.26 .2057 7.6 2.47 .1923 8.0 2.58 80

85 .2074 7.9 2.20 .1822 815 2.40 .1694 8.9 2.51 85

90 .1861 8.7 2.14 .1619 9.4 2.34 .1498 9.8 2.44 90

95 .1676 9.5 2.08 .1443 10.3 2.38 .1328 10.8 2.38 95
100 .1513 10.4 2.03 .1290 11.2 2.22 .1181 11.7 2.32 100
105 .1369 11.2 1.97 1156 12.2 2.17 .1054 12.7 2.26 105
110 1242 12.1 1.92 1039 13.1 2.11 .09430 13.7 2.21 110
115 .1130 13.0 1.87 .09365 14.0 2.06 .08460 14.6 2.15 115
120 .1030 13.9 1.83 .08461 15.0 2.01 .07610 15.6 2.10 120
125 09417 14.7 1.78 07663 15.9 1.96 06863 16.6 2.05 125
130 08625 15.6 1.74 06957 16.9 1.92 06204 17.6 2.00 130
135 07917 16.5 1.70 06330 17.9 1.87 05623 18.6 1.95 135
140 07282 17.4 1.66 05772 18.8 1.83 05107 19.6 1.91 140
145 06711 18.3 1.62 05275 19.8 1.78 04649 20.6 1.86 145
150 06197 19.2 1.58 04831 20.7 1.74 04242 21.6 1.82 150

Material code B (K)

T 1 3250 J-J5 3480 K 3630 T
(°C) R (T) / R25 TF (%) o (%/°C) R (T) / R25 TF (%) a (%/°C) R (T) / R25 TF (%) o (%/°C) (°C)
-55 42.35 21.9 5.98 51.74 34.1 6.43 56.26 35.6 6.46 - 55
- 50 31.48 20.0 5.78 37.97 29.5 6.21 41.21 30.8 6.26 - 50
- 45 23.63 18.1 5.59 28.15 25.3 6.01 30.47 26.4 6.06 - 45
- 40 17.91 16.3 5.41 21.07 21.7 5.81 22.73 22.6 5.88 - 40
-35 13.70 14.6 5.23 15.91 18.4 5.62 17.11 19.2 5.70 -35
- 30 10.58 13.1 5.06 12.13 15 5.44 12.98 16.2 5.53 -30
-25 8.232 11.6 4.90 9.320 12.9 5.26 9.930 135 5.36 -25
- 20 6.460 10.1 4.74 7.221 10.7 5.10 7.654 11.2 5.21 - 20
-15 5.110 8.8 4.59 5.640 8.7 4.94 5.945 9.1 5.05 -15
-10 4.072 7.5 4.45 4.438 7.0 4.78 4.650 7.3 4.91 -10

-5 3.268 6.3 4.31 3.517 5.4 4.64 3.663 5.7 4.76 -5

0 2.641 5.1 4.18 2.807 4.1 4.50 2.905 4.3 4.63 0
5) 2.148 4.0 4.05 2.255 3.0 4.36 2.319 3.1 4.50 5

10 1.759 2.9 3.92 1.824 2.0 4.23 1.862 2.1 4.37 10

15 1.449 1.9 3.81 1.484 1.2 4.10 1.505 1.3 4.25 15

20 1.200 0.9 3.69 1.215 5 3.98 1.223 .6 4.13 20

25 1.000 0.0 3.58 1.0000 0.0 3.87 1.0000 0.0 4.01 25

30 0.8377 0.9 3.48 .8278 5 3.76 .8219 .6 3.90 30

35 0.7054 1.8 3.38 .6889 11 3.65 .6792 1.2 3.80 35

40 0.5969 2.6 3.28 .5763 1.8 3.55 .5641 1.9 3.69 40

45 0.5076 85 3.19 .4845 2.5 3.45 4708 2.6 3.59 45

50 0.4336 4.3 3.10 4092 383 8185 .3949 34 3.50 50

55 0.3720 5.1 3.01 .3473 4.1 3.26 .3327 4.3 341 55

60 0.3206 5.9 2.93 .2960 5.0 3.17 .2816 5.2 3.32 60

65 0.2774 6.6 2.85 .2534 5.9 3.09 .2393 6.1 3.23 65

70 0.2410 7.4 2.77 .2178 6.8 3.01 .2043 7.1 3.14 70

75 0.2102 8.1 2.70 .1879 7.8 2.93 1751 8.1 3.06 75

80 0.1839 8.8 2.63 .1628 8.8 2.85 .1507 9.1 2.99 80

85 0.1616 9.5 2.56 .1415 9.8 2.78 1301 10.2 2.91 85

90 0.1424 10.2 2.49 1235 10.8 2.70 1128 11.3 2.84 90

95 0.1259 10.9 243 .1081 11.8 2.64 .09812 124 2.77 95
100 0.1117 11.5 2.36 09500 12.9 2.57 08565 13.5 2.70 100
105 0.09938 12.2 2.30 .08373 14.0 2.50 .07502 14.6 2.63 105
110 0.08869 12.8 2.25 .07403 15.0 2.44 .06592 15.7 2.57 110
115 0.07938 13.4 2.19 .06565 16.1 2.38 .05810 16.8 2.50 115
120 0.07124 14.0 2.14 .05838 17.2 2.33 .05137 18.0 2.44 120
125 0.06410 14.6 2.08 .05207 18.3 2.27 .04555 19.1 2.39 125
130 0.05783 15.2 2.03 .04567 19.4 2.22 .04050 20.3 2.33 130
135 0.05230 15.7 1.98 .04175 20.5 2.16 .03611 214 2.27 135
140 0.04741 16.3 1.94 .03753 21.6 2.11 .03229 22.5 2.22 140
145 0.04308 16.8 1.89 .03382 22.7 2.06 .02894 23.7 2.17 145
150 0.03924 17.4 1.85 .03055 23.8 2.02 .02600 24.9 2.12 150




Resistance /,\\V/X(

Temperature Characteristics

Material code B (K)

T L 3790 M 3950 N 4080 T
(°C) R (T) / R25 TF (%) o (%/°C) R (T) / R25 TF (%) a (%/°C) R (T) / R25 TF (%) o (%/°C) (°C)
- 55 82.52 22.3 7.38 99.56 23.2 7.71 110.1 24.0 7.81 - 55
- 50 58.01 19.3 7.11 68.95 20.1 7.42 75.90 20.7 7.53 - 50
- 45 41.30 16.6 6.84 48.38 17.3 7.15 52.98 17.8 7.26 -45
- 40 29.75 14.2 6.60 34.37 14.8 6.89 37.43 15.2 7.01 - 40
-35 21.67 12.0 6.36 24.71 12.5 6.64 26.75 12.9 6.77 -35
- 30 15.96 10.1 6.13 17.96 10.6 6.41 19.33 10.9 6.54 -30
-25 11.88 5 5.92 13.20 8.8 6.18 14.12 1 6.32 -25
- 20 8.930 7.0 5.72 9.803 7.3 5.97 10.41 7.5 6.10 - 20
-15 6.776 5.7 5.32 7.351 5.9 5.77 7.758 6.1 5.90 -15
-10 5.188 4.5 5.34 5.585 4.7 5.57 5.834 4.9 5.71 - 10

-5 4.007 3.6 5.16 4.251 3.7 5.39 4.426 3.8 5.53 -5

0 3.120 2.7 4.99 3.275 2.8 5.21 3.387 2.9 5.35 0
5) 2.449 2.0 4.83 2.544 2.0 5.04 2.614 2.1 5.18 5

10 1.937 1.3 4.68 1.992 1.4 4.88 2.033 1.4 5.02 10

15 1.543 .8 4.53 1.572 .8 4.73 1.593 .9 4.87 15

20 1.238 4 4.39 1.249 4 4.58 1.258 4 4.72 20

25 1.0000 0.0 4.25 1.0000 0.0 4.44 1.0000 0.0 4.57 25

30 .8129 3 4.12 .8057 4 4.30 .8004 4 4.44 30

35 .6648 7 4.00 .6534 .8 4.17 .6448 .8 4.31 35

40 .5409 1.2 3.88 .5331 1.2 4.05 .5228 1.3 4.18 40

45 4525 1.6 3.77 4376 1.7 3.93 4264 1.8 4.06 45

50 .3765 2.2 3.66 .3612 2.2 3.81 .3497 2.3 3.94 50

55 .3148 2.7 3.55 .2998 2.8 3.71 .2885 2.9 3.83 55

60 .2646 3.3 3.45 .2501 3.4 3.60 .2392 815 3.72 60

65 .2235 3.8 3.36 .2097 4.0 3.50 .1994 4.1 3.62 65

70 .1896 4.5 3.26 1767 4.6 3.40 1671 4.8 3.52 70

75 .1616 5.1 3.17 .1496 5.3 3.31 .1406 55 3.42 75

80 .1383 5.7 3.09 1272 6.0 3.22 .1189 6.2 3.33 80

85 .1189 6.4 3.00 .1087 6.7 N8 .1010 6.9 3.24 85

90 .1026 7.1 2.92 .09321 7.4 3.05 .08617 7.6 3.16 90

95 .08889 7.7 2.85 .08027 8.1 2.97 .07381 8.3 3.07 95
100 .07729 8.4 2.77 .06939 8.8 2.89 .06347 9.1 2.99 100
105 .06745 9.1 2.70 .06020 9.5 2.82 .05480 9.8 2.92 105
110 .05906 9.8 2.63 .05243 10.2 2.75 .04148 10.6 2.84 110
115 .05189 10.5 2.57 .04581 11.0 2.68 .04129 11.3 2.77 115
120 04573 11.3 2.50 04017 11.7 2.61 03603 12.1 2.70 120
125 04043 12.0 2.44 03533 12,5 2.55 03155 12.9 2.64 125
130 03585 12.7 2.38 03117 13.2 2.48 02771 13.7 2.57 130
135 03188 134 2.33 02759 14.0 2.42 02442 144 251 135
140 02843 14.1 2.27 02449 14.7 2.37 02158 15.2 2.45 140
145 02543 14.8 2.22 02180 15.5 2.31 01913 16.0 2.39 145
150 02279 15.6 2.17 01945 16.2 2.26 01700 16.8 2.34 150

Material code B (K)

T P 4220 Q 4300 R 4400 T
(°C) R (T) / R25 TF (%) o (%/°C) R (T) / R25 TF (%) a (%/°C) R (T) / R25 TF (%) o (%/°C) (°C)
-55 121.3 24.8 7.88 98.02 255 7.14 113.9 25.9 7.42 -55
- 50 83.32 21.4 7.61 69.51 22.0 6.95 79.69 224 7.22 - 50
- 45 57.91 18.4 7.36 49.72 18.9 6.77 56.29 19.2 7.03 - 45
- 40 40.71 15.8 7.11 35.86 16.2 6.59 40.12 16.4 6.84 - 40
-35 28.95 134 6.88 26.08 13.7 6.42 28.85 14.0 6.66 -35
- 30 20.80 113 6.66 19.12 11.6 6.26 20.92 11.8 6.48 -30
-25 15.10 9.4 6.44 14.12 9.7 6.10 15.29 9.8 6.31 -25
- 20 11.07 7.8 6.24 10.51 8.0 5.94 11.27 8.1 6.14 - 20
-15 8.196 6.3 6.04 7.876 6.5 5.79 8.367 6.6 5.98 -15
-10 6.123 5.1 5.85 5.946 5.2 5.64 6.260 5.3 5.83 -10

-5 4.615 4.0 5.67 4.520 4.1 5.50 4.719 4.1 5.67 -5

0 3.507 3.0 5.49 3.460 3.1 5.36 3.583 3.1 5.53 0
5) 2.688 2.2 5.33 2.666 2.2 5.23 2.739 2.3 5.38 5

10 2.078 15 5.16 2.067 15 5.09 2.108 15 5.24 10

15 1.616 9 5.01 1.613 9 4.96 1.634 .9 5.11 15

20 1.267 4 4.86 1.266 4 4.84 1.274 4 4.97 20

25 1.0000 0.0 4.72 1.0000 0.0 4.72 1.0000 0.0 4.84 25

30 .7949 4 4.58 7944 4 4.60 .7897 4 4.72 30

35 .6360 .8 4.45 .6347 .8 4.48 .6273 .9 4.60 35

40 .5120 1.3 4.32 .5099 1.3 4.37 .5012 1.4 4.48 40

45 4148 1.8 4.20 4119 1.9 4.26 4026 1.9 4.36 45

50 .3380 2.4 4.06 .3345 2.5 4.15 .3255 2.5 4.25 50

55 .2769 3.0 3.96 .2730 3.1 4.05 .2644 3.1 4.14 55

60 .2282 3.6 3.86 .2239 3.7 3.95 .2159 3.8 4.04 60

65 .1890 4.3 3.75 .1846 4.4 3.85 1772 4.5 3.03 65

70 1573 5.0 3.65 .1529 5.1 3.75 .1462 5.2 3.83 70

75 .1316 5.7 3.55 1272 5.8 3.66 1212 5.9 3.74 75

80 .1106 6.4 3.45 .1063 6.5 3.57 .1009 6.7 3.64 80

85 .09338 7.1 3.36 .08928 7.3 3.48 .08441 7.4 3.55 85

90 .07919 7.9 3.28 .07527 8.1 3.39 .07093 8.2 3.46 90

95 .06744 8.6 3.19 .06373 8.8 3.31 .05985 9.0 3.38 95
100 .05767 9.4 3.11 .05417 9.6 3.23 .05072 9.8 3.29 100
105 .04951 10.2 3.03 .04623 10.4 3.15 .04315 10.6 3.21 105
110 .04267 10.9 2.95 .03961 11.2 3.07 .03686 11.4 3.13 110
115 .03691 11.7 2.88 .03405 12.0 3.00 .03160 12.2 3.06 115
120 .03204 12.5 2.81 .02939 12.9 2.93 .02720 13.1 2.98 120
125 02791 13.3 2.74 02545 13.7 2.86 02349 13.9 291 125
130 02440 14.1 2.67 02211 14.5 2.79 02036 14.7 2.84 130
135 02139 14.9 2.61 01928 15.3 2.72 01771 15.6 2.77 135
140 01882 15.7 2.55 01686 16.1 2.66 01545 16.4 2.71 140
145 01660 16.5 2.49 01479 17.0 2.60 01353 17.2 2.64 145
150 01469 17.3 2.43 01302 17.8 2.54 01188 18.1 2.58 150
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Resistance /,\\V/X(

Temperature Characteristics

Material code B (K)

T S 4520 U 4840 T
(°C) R (T) / R25 TF (%) o (%/°C) R (T) / R25 TF (%) o (%/°C) R (T) / R25 TF (%) o (%/°C) (°C)
-55 126.1 26.6 7.55 137.0 27.2 7.64 173.7 28.5 8.04 -55
- 50 87.73 23.0 7.35 94.92 235 7.45 118.2 24.6 7.83 -50
- 45 61.59 19.8 7.16 66.34 20.2 7.26 81.16 21.2 7.63 - 45
- 40 43.62 16.9 6.97 46.77 17.3 7.09 56.25 18.1 7.44 - 40
-35 31.17 14.3 6.79 33.25 147 6.90 39.33 154 7.25 -35
-30 22.45 12.1 6.62 23.83 124 6.72 27.74 129 7.07 -30
-25 16.31 10.1 6.45 17.22 10.3 6.56 19.73 10.8 6.89 -25
- 20 11.94 8.3 6.28 12.54 8.5 6.39 14.15 8.9 6.71 - 20
-15 8.808 6.8 6.12 9.205 6.9 6.23 10.23 7.3 6.54 -15
-10 6.548 5.4 5.96 6.806 5.6 6.08 7.456 5.8 6.38 -10

-5 4.904 4.2 5.81 5.069 4.3 5.92 5.475 4.5 6.22 -5

0 3.699 3.2 5.66 3.803 3.3 5.78 4.051 3.4 6.06 0
5 2.810 2.3 5.52 2.873 2.4 5.63 3.019 25 5.91 5

10 2.149 1.6 5.38 2.185 1.6 5.49 2.267 17 5.76 10

15 1.654 1.0 5.24 1.673 1.0 5.35 1.714 1.0 5.61 15

20 1.282 4 5.10 1.289 4 5.22 1.305 5 5.47 20

25 1.0000 0.0 4.97 1.0000 0.0 5.09 1.0000 0.0 5.33 25

30 .7848 4 4.85 .7805 4 4.96 7715 4 5.20 30

35 .6196 9 4.72 .6129 .9 4.83 .5991 9 5.06 35

40 4922 1.4 4.60 .4842 1.4 4.71 4681 1.5 4.94 40

45 .3932 2.0 4.48 .3847 2.0 4.59 .3681 2.1 4.81 45

50 .3158 2.6 4.37 .3074 2.6 4.48 2911 2.8 4.69 50

55 .2551 3.2 4.26 .2470 3.3 4.37 .2316 3.4 4.57 58]

60 .2072 3.9 4.15 .1996 4.0 4.26 .1853 4.2 4.45 60

65 .1691 4.6 4.05 1621 4.7 4.15 .1491 4.9 4.34 65

70 .1387 5.3 3.94 1323 5.4 4.04 .1207 5.7 4.23 70

75 1144 6.1 3.84 .1086 6.2 3.94 .09813 6.5 4.12 75

80 .09477 6.8 3.75 .08953 7.0 3.84 .08023 7.3 4.02 80

85 .07888 7.6 3.65 .07417 7.8 3.75 .06592 8.2 3.91 85

90 .06595 8.4 3.56 .06173 8.6 3.65 .05443 9.0 3.82 90

95 .05539 9.2 3.47 .05161 9.5 3.56 .04515 9.9 3.72 95
100 .04671 10.1 3.39 .04334 10.3 3.47 .03763 10.8 3.63 100
105 .03956 10.9 3.30 .03655 11.2 3.39 .03151 11.7 3.54 105
110 .03364 11.7 3.22 .03095 12.0 3.31 .02650 12.6 3.45 110
115 .02872 12.6 3.14 .02632 12.9 3.22 .02237 135 3.38 115
120 .02461 13.4 3.07 .02247 13.7 3.15 .01897 14.4 3.28 120
125 02117 14.3 2.99 01925 14.6 3.07 01615 15.3 3.20 125
130 01828 15.1 2.92 01656 155 2.99 01381 16.2 3.12 130
135 01584 16.0 2.85 01429 16.4 2.92 01185 17.1 3.04 135
140 01376 16.8 2.78 01238 17.3 2.85 01020 18.0 2.97 140
145 01201 17.7 2.72 01076 18.1 2.78 00882 19.0 2.90 145
150 01050 18.6 2.65 00938 19.0 2.72 00765 19.9 2.83 150

Material code B (K)

T KC 3470 MC 3910 N5 T
(°C) R (T) / R25 TF (%) o (%/°C) R (T) / R25 TF (%) o (%/°C) R (T) / R25 TF (%) o (%/°C) (°C)

-55 60.08 34.0 7.00 100.6 38.3 7.88 115.8 16.3 7.83 -55

-50 43.19 29.4 6.71 69.29 33.1 7.55 79.70 14.1 7.56 -50

-45 31.42 25.3 6.44 48.41 28.5 7.24 55.53 12.1 7.30 -45

-40 23.13 21.6 6.18 34.27 24.3 6.96 39.14 10.4 7.06 -40

-35 17.22 18.4 5.94 24.57 20.7 6.68 27.90 8.8 6.82 -35

-30 12.95 155 5.71 17.83 17.4 6.42 20.11 7.4 6.60 -30

-25 9.842 12.9 5.49 13.09 145 6.18 14.64 6.2 6.38 -25

-20 7.550 10.7 5.29 9.714 12.0 5.95 10.77 5.1 6.17 -20

-15 5.845 8.7 5.10 7.283 9.8 5.73 7.995 4.2 5.97 -15

-10 4.564 6.9 4.91 5.515 7.8 5.53 5.991 3.3 5.78 -10

-5 3.594 5.4 4.74 4.215 6.1 5.33 4.529 2.6 5.60 -5
0 2.853 4.1 4.58 3.251 4.6 5.15 3.453 2.0 5.43 0
5 2.281 3.0 4.42 2.528 3.4 4.97 2.655 14 5.26 5

10 1.838 2.0 4.27 1.983 2.3 4.80 2.057 1.0 5.10 10

15 1.491 1.2 4.13 1.567 1.4 4.65 1.606 .6 4.95 15

20 1.217 0.5 4.00 1.247 0.6 4.49 1.263 .3 4.80 20

25 1.0000 0.0 3.90 1.0000 0.0 4.40 1.0000 0.0 4.65 25

30 0.8267 0.5 3.74 0.8072 0.6 4.21 7973 3 4.52 30

35 0.6873 11 3.63 0.6558 1.3 4.08 .6398 5 4.39 35

40 0.5747 1.8 3.52 0.5361 2.0 3.96 5167 9 4.26 40

45 0.4830 25 3.41 0.4409 2.8 3.84 .4198 1.2 4.14 45

50 0.4081 3.3 3.31 0.3647 3.7 3.72 .3430 1.6 4.02 50

55 0.3465 4.1 321 0.3033 4.6 3.61 .2819 2.0 3.91 55

60 0.2955 5.0 3.12 0.2535 5.6 3.51 .2329 2.4 3.80 60

65 0.2532 5.9 3.03 0.2130 6.6 3.41 1934 2.8 3.69 65

70 0.2179 6.8 2.94 0.1798 7.7 3.31 1615 3.3 3.59 70

75 0.1883 7.8 2.86 0.1525 8.7 3.22 1354 3.7 3.50 75

80 0.1634 8.7 2.78 0.1299 9.9 3.13 1141 4.2 3.40 80

85 0.1423 9.7 2.71 0.1112 11.0 3.05 .09660 4.7 3.31 85

90 0.12441 10.8 2.63 0.09551 12.1 2.97 .08212 5.2 3.23 90

95 0.10915 11.8 2.56 0.08238 13.3 2.89 .07011 5.7 3.14 95
100 0.09608 12.9 2.50 0.07132 14.5 2.81 .06010 6.2 3.06 100
105 0.08486 13.9 243 0.06198 15.7 2.74 .05172 6.7 2.98 105
110 0.07519 15.0 2.37 0.05405 16.9 2.67 .04467 7.2 291 110
115 0.06683 16.1 2.31 0.04730 18.1 2.60 .03873 7.7 2.83 115
120 0.05957 17.2 2.25 0.04153 19.3 2.54 .03370 8.2 2.76 120
125 0.05325 18.3 2.20 0.03657 20.6 2.48 .02942 8.8 2.70 125
130 0.04774 19.4 2.14 0.03231 21.8 2.42 .02576 9.3 2.63 130
135 0.04290 20.5 2.09 0.02863 23.0 2.36 .02264 9.8 2.57 135
140 0.03866 21.6 2.04 0.02544 24.3 2.30 .01995 10.3 2.51 140
145 0.03492 22.7 1.99 0.02267 255 2.25 .01764 10.9 2.45 145
150 0.03162 23.8 1.95 0.02025 26.8 2.20 .01564 11.4 2.39 150
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Resistance /,\\V/X(

Temperature Characteristics

Material code B (K)

T KA 3625 MA 3960 NA 4100 T
(°C) R (T) / R25 TF (%) o (%/°C) R (T) / R25 TF (%) a (%/°C) R (T) / R25 TF (%) o (%/°C) (°C)
- 55 61.21 7.1 6.77 104.2 3.9 7.89 109.5 8.0 7.83 - 55
- 50 44.24 6.1 6.53 71.63 3.4 7.57 75.42 6.9 7.54 - 50
- 45 32.33 5.3 6.30 49.94 2.9 7.28 52.63 6.0 7.27 - 45
- 40 23.88 4.5 6.08 35.28 2.5 7.00 37.18 5.1 7.01 - 40
-35 17.81 3.8 5.88 25.25 2.1 6.73 26.58 4.3 6.76 -35
- 30 13.41 3.2 5.68 18.28 1.8 6.48 19.22 3.7 6.52 -30
-25 10.19 2.7 5.49 13.39 15 6.25 14.04 3.1 6.30 -25
- 20 7.814 2.2 5.31 9.917 1.2 6.02 10.37 2.5 6.09 - 20
-15 6.040 1.8 5.14 7.419 1.0 5.81 7.730 2.1 5.89 -15
-10 4.707 15 4.98 5.605 .8 5.61 5.817 1.6 5.70 -10

-5 3.696 1.1 4.83 4.275 .6 5.42 4.416 1.3 5.51 -5

0 2.923 9 4.68 3.289 5 5.24 3.382 1.0 5.34 0
5) 2.329 6 4.53 2.552 53] 5.06 2.611 7 5.17 5

10 1.867 4 4.40 1.997 2 4.90 2.032 5 5.01 10

15 1.507 3 4.27 1.574 1 4.74 1.593 3 4.86 15

20 1.224 1 4.14 1.250 1 4.59 1.258 1 4.71 20

25 1.0000 0.0 4.02 1.0000 0.0 4.45 1.0000 0.0 4.57 25

30 .8217 1 391 .8053 1 4.31 .8004 1 4.44 30

35 .6788 2 3.80 .6527 1 4.18 .6446 3 4.31 35

40 .5638 4 3.69 .5323 .2 4.06 5224 4 4.19 40

45 4707 & 3.59 4367 .3 3.94 4258 6 4.07 45

50 .3948 7 3.49 .3604 4 3.82 .3491 .8 3.96 50

55 .3328 9 3.40 .2990 5 3.71 .2877 1.0 3.85 55

60 .2818 1.0 3.31 .2493 .6 3.61 .2383 1.2 3.74 60

65 .2396 1.2 3.22 .2090 7 3.51 .1984 1.4 3.64 65

70 .2046 1.4 3.14 .1760 .8 3.41 .1660 1.6 3.55 70

75 1754 1.6 3.06 .1489 .9 3.32 .1396 1.8 3.45 75

80 .1510 1.8 2.98 .1266 1.0 3.23 .1178 2.1 3.36 80

85 .1305 2.0 2.90 .1081 11 3.14 .09991 2.3 3.28 85

90 1131 2.3 2.83 .09262 1.2 3.06 .08507 2.5 3.20 90

95 .09846 2.5 2.76 .07970 13 2.98 .07273 2.8 3.12 95
100 .08597 2.7 2.69 .06885 15 2.91 .06241 3.0 3.04 100
105 .07531 2.9 2.63 .05969 1.6 2.83 .05376 3.3 2.96 105
110 .06618 3.1 2.56 .05194 1.7 2.76 .04648 3.5 2.89 110
115 .05834 3.4 2.50 .04535 1.8 2.69 .04032 3.8 2.82 115
120 .05158 3.6 2.44 .03973 2.0 2.63 .03510 4.1 2.76 120
125 .04573 3.8 2.39 .03491 2.1 2.56 .03065 4.3 2.69 125
130 .04066 4.0 2.33 .03077 2.2 2.50 .02685 4.6 2.63 130
135 .03625 4.3 2.28 .02721 2.3 2.44 .02359 4.8 2.57 135
140 .03240 4.5 2.23 .02412 25 2.39 .02079 5.1 2.51 140
145 .02903 4.7 2.18 .02145 2.6 2.33 .01838 5.4 2.45 145
150 .02608 5.0 2.13 .01912 2.7 2.28 .01629 5.6 2.40 150

Material code B (K)

T PA 4235 QA 4250 RA 4380 T
(°C) R (T) / R25 TF (%) o (%/°C) R (T) / R25 TF (%) a (%/°C) R (T) / R25 TF (%) o (%/°C) (°C)
- 55 123.3 8.3 8.00 101.8 8.3 7.36 110.7 8.6 7.53 - 55
- 50 84.31 7.2 7.71 71.33 7.2 7.13 77.22 7.4 7.29 - 50
- 45 58.37 6.2 7.43 50.51 6.2 6.91 54.43 6.4 7.07 - 45
- 40 40.92 5.3 7.17 36.14 5.3 6.70 38.76 5.5 6.85 - 40
-35 29.03 45 6.92 26.11 45 6.50 27.86 4.6 6.65 - 35
- 30 20.83 3.8 6.69 19.05 3.8 6.31 20.22 3.9 6.46 -30
-25 15.10 3.2 6.46 14.02 3.2 6.12 14.81 3.3 6.27 -25
- 20 11.07 2.6 6.25 10.41 2.6 5.85 10.94 2.7 6.09 - 20
-15 8.189 2.1 6.05 7.791 2.1 5.78 8.143 2.2 5.92 -15
-10 6.117 1.7 5.85 5.879 1.7 5.62 6.112 1.8 5.76 -10

-5 4.610 13 5.67 4.470 13 5.46 4.622 1.4 5.60 -5

0 3.504 1.0 5.49 3.424 1.0 5.31 3.522 1.0 5.45 0
5) 2.686 7 5.32 2.642 7 5.17 2.702 8 5.31 5

10 2.075 5) 5.16 2.052 5 5.03 2.087 5) 5.17 10

15 1.615 3 5.01 1.605 83} 4.90 1.623 3] 5.03 15

20 1.266 1 4.86 1.263 1 4.77 1.270 1 4.91 20

25 1.0000 0.0 4.72 1.0000 0.0 4.65 1.0000 0.0 4.78 25

30 7949 1 4.58 7965 1 4.53 7920 1 4.66 30

35 .6359 3 4.45 .6380 .3 4.42 .6308 3 4.55 35

40 5119 4 4.32 .5139 A4 4.31 .5052 5 4.43 40

45 4145 6 4.20 4162 .6 4.20 .4068 6 4.33 45

50 .3376 .8 4.09 .3388 .8 4.10 .3292 .8 4.22 50

55 .2765 1.0 3.98 2771 1.0 4.00 .2678 1.0 4.12 55

60 .2276 1.2 3.87 .2278 1.2 3.90 .2189 1.3 4.02 60

65 .1883 1.4 3.77 .1881 1.4 3.81 1797 15 3.93 65

70 .1566 1.7 3.67 .1560 1.7 3.72 .1483 17 3.84 70

75 .1308 1.9 3.58 .1300 1.9 3.63 .1228 2.0 3.75 75

80 .1098 2.1 3.48 .1088 2.1 3.55 .1022 2.2 3.67 80

85 .09258 24 3.40 .0914 24 3.47 .08537 25 3.58 85

90 .07838 2.6 3.31 .07708 2.6 3.39 .07160 2.7 3.50 90

95 .06662 2.9 3.23 .06527 2.9 3.31 .06029 3.0 3.42 95
100 .05686 3.1 3.15 .05547 3.2 3.24 .05095 3.2 B85 100
105 .04871 3.4 3.07 .04731 3.4 3.17 .04322 3.5 3.28 105
110 .04189 3.7 3.00 .04049 3.7 3.10 .03679 3.8 3.21 110
115 .03614 3.9 2.93 .03478 3.9 3.03 .03143 4.1 3.14 115
120 .03130 4.2 2.86 .02996 4.2 2.96 .02693 4.3 3.07 120
125 .02719 45 2.79 .02590 4.5 2.90 .02316 4.6 3.01 125
130 .02370 4.7 2.73 .02246 4.7 2.84 .01997 4.9 2.94 130
135 .02072 5.0 2.67 .01953 5.0 2.78 .01728 5.2 2.88 135
140 .01817 5.3 2.61 .01704 53 2.72 .01499 5.4 2.82 140
145 .01598 5.5 2.55 .01490 55 2.67 .01305 5.7 2.77 145
150 .01410 5.8 2.49 .01307 5.8 2.61 .01138 6.0 271 150

]
U

C 35



PTC Thermistors

General Characteristics

TAV/AS

1 - RESISTANCE - TEMPERATURE
CHARACTERISTIC (LOG R+-T)

A positive Temperature Coefficient (PTC) thermistor is a resistor,
mainly composed of solid solutions of baryum and strontium
titanates. The addition of dopants makes the component
semiconductive and gives it the typical resistance-temperature
characteristic shown in Figure 1.

The PTC exhibits a slight negative temperature-coefficient
over the normal temperature range, a sharp rise in resistance
around the Curie point and, at higher temperature, the
coefficient becomes negative again.

RESISTANCE (Q)

,,
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0 50 100 150 200

TEMPERATURE (°C)

Figure 1 — Resistance - Temperature
characteristic of PTC thermistors

Zero power resistance at 25°C (Rygec)

The zero power resistance (R,s-c) is the resistance value
measured at 25°C in such conditions that the change in
resistance due to the internal generation of heat is negligible
with respect to the total error of measurement.

Minimum resistance (R

Rumin is the minimum zero power resistance of the resistance-
temperature characteristic. It is measured at the temperature
T where the temperature coefficient becomes positive.

Switching temperature (T,)
The switching temperature is defined as the temperature at
which the resistance R is twice the minimum resistance

Rb =2 Rmin

This temperature corresponds to the beginning of the
switching of the thermistor and is physically related to the
transition temperature or Curie point.

Temperature coefficient of resistance («)

The temperature coefficient of resistance « is the value of the
slope of the resistance-temperature curve between the
switching temperature T, and any other temperature T,
greater than T, and located in the increasing resistance
range. Thus, the coefficient, expressed in %/°C, is:

100

0= —
Tp - To

In (Ry/Ry)

2 - CURRENT - VOLTAGE
CHARACTERISTIC

The static current-voltage curve defines the relationship
between the applied voltage and the obtained current when
the thermistor is in a thermal equilibrium state (the Joule -
effect heating is balanced by external heat dissipation).

The curve exhibits two zones, as shown in Figures 2 and 3.

« As the voltage increases from zero, the current and the
temperature rise until the thermistor reaches the switch
point. The I-V curve is approximately a straight line, the
resistance is almost constant.

= A further increase of voltage leads to a lower current,
resulting in a constant-power dissipation area.

A | (MA)
100

50 1

>

10 20 30 40 50
V (volts)

Figure 2 — Current-voltage characteristic of
PTC thermistors (linear scale)

I (mA)
100 ;
: -
N
NN
. .l 7/\’ i
|
W= T/ /A ey
T, 7/ =
TS / .
T1>T2>T3
1 LL L
1 10 100 1000
V (volts)

Figure 3 — Current-voltage curves at different
ambient temperatures (Log-Log scale)
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PTC Thermistors

General / Electrical Characteristics

TAV/AS

The current-voltage characteristics are described by the
following terms:

Maximum voltage (V)
Viax IS the maximum voltage that can be applied continu-
ously to the thermistor to guarantee the long-term stability.

Operating temperature range
This is the range of ambient temperature at which the ther-
mistor can operate continuously at the maximum voltage.

Residual current (l,s)
With an operating temperature of 25°C, | is the residual
current when the maximum rated voltage is applied.

Maximum overload current (o)
This is the maximum in-rush current that can be accepted by
the thermistor.

It may be necessary to limit the current through the thermistor
by the use of a series resistor Rq.

Tripping current (1)

It is the minimum current value required by the thermistor to
trip from its conductive state at ambient temperature (25°C)
to its protective high resistance state.

Non-tripping current (1)
This is the maximum current value for which the thermistor is
guaranteed to stay indefinitely in its conductive state.

3 - CURRENT - TIME
CHARACTERISTIC

When the applied voltage to a PTC thermistor exceeds the
value that corresponds to the top of the |-V curve, the ther-
mistor switches and its dynamic behavior can be described
by the current-time characteristic shown in Figures 4 and 5.

Initially, a constant current flows, depending on the nominal
resistance of the PTC (I=V/R), then the current decreases

Aw
120V
)

S

Figure 4 — Current-time characteristic of
PTC thermistors - Voltage dependence

strongly as the thermistor changes to its non-conductive
state. Finally, a low current balances external dissipation and
assumes thermal equilibrium.

The current-time curves depend strongly on the external
conditions such as the applied voltage (Figure 4) or the ambi-
ent temperature (Figure 5).

The I-t curves also depend strongly on the thermal proper-
ties of the thermistors (volume, dissipation properties, ...) and
can be clarified by the parameters hereafter:

Heat capacity (H)

H is the amount of heat required to increase the temperature
of the thermistor by 1°C. The value of H is typically about
3 mJ/cm3/°C.

Thermal time constant (1)

This is the time required for the temperature of a PTC to
change 63.2% of the difference between its initial and final
value when the conditions of the thermal equilibrium are
changed. It is equivalent to the ratio H/d.

Dissipation factor (d)

This is the ratio of the power dissipated in the environment
and the temperature difference between the thermistor and
the ambient.

o is expressed in mW/°C as: 6 = P

T-Tamb

where:

P = V.l : power applied to the PTC

Tamb : ambient temperature

T : temperature of a thermistor submitted to the

power P

These thermal characteristics can be used to describe
approximately the dynamic behavior of a PTC thermistor
through the following heat balance equation:

P dt = H dt + (T - Tamb) & dt

A
>

t(s)

Figure 5 — Current-time characteristic of
PTC Ambient temperature dependence
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PTC Thermistors

Application Notes

TAV/AS

MAIN PTC APPLICATIONS

Characteristic Application

Examples of use

Temperature sensing, temperature control

R(T) Over temperature protection, temperature compensation

Temperature monitoring for heat sinks for power semi-conductors
Household appliances, thermal machine protection

ICs, semiconductors, audio-video equipment

Current overload protection, current control
V() Self-regulating heating element, liquid level sensing
Fluid flow sensing, constant current

Telecommunication equipment, small transformers, motor circuit protection
Dryers, heaters, carburetor preheating, external mirror heating
Automobiles, air blowers (failure detection), battery chargers

1 (0) Time delay, motor starting
Degaussing, arc suppression

Timers, delayed switching of relays, electric fans,
Color TV set, contact protection, switches

CURRENT OVERLOAD PROTECTION

A PTC thermistor connected in series with an equipment can
protect it when the current (or voltage or ambient tempera-
ture) exceeds a critical value (I, at T, or |, at T,) (Figure 6).
Under normal operating conditions, the current remains too
low to heat the PTC above its switching temperature.

If the current exceeds the critical value, the power dissipation
results in heating the PTC to its switching temperature and
reducing the current.

When the fault conditions are removed, the PTC cools down
and the current flows again.

The PTC can be considered as a resettable fuse.

O

O—— Equipment

Figure 6

SELF-REGULATING HEATER

The functions of heater and thermostat can be cumulated
when using a PTC thermistor (Figure 7).

Assuming a sufficient size for the PTC and appropriate dissi-
pation and thermal bonding with the equipment, the Joule
effect provides heating and the thermostat function is mainly
related to the switching temperature of the thermistor.

Furthermore, voltage or ambient temperature fluctuations are
compensated for by an internal change of current and do not
lead to a significantly different heating temperature.

(o,

-~

Rptc

~—
-—
-—
-—

(o,

Figure 7
CONSTANT CURRENT

By connecting a PTC in parallel with a resistor Rp, it is pos-
sible to obtain a nearly constant current Ig through Rg over a
broad voltage range.

When the voltage Vo is increased, a very small increase of
the PTC temperature results in a reduction in current through
Rptc, compensating the increase of current through Rp
(Figure 8).

o
Vo Rptc J r Rp
Rs
O———WWWW,
D —
Is, Vs
s = YO-Vs |5 (TPTC - Tamb)
Rp Vo -Vs
Figure 8
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PTC Thermistors

Application Notes

TAV/AS

MOTOR STARTING

PTC thermistors can be used to protect auxiliary starter wind-
ing of induction motors or single-phase motors (Figure 9).

At switch-on, most of the line voltage can be applied to the
starter winding as the resistance of the PTC is low.

After motor starting, the current heats up the PTC to its
switching temperature. The resistance of the PTC rises
drastically and the current falls.

O /-
Rptc
Auxiliary
starter
(o,
| A
t
Figure 9

ARC SUPPRESSION

The circuit displayed on Figure 10 enables arc suppression.

At switching-off, the current flows through the PTC. The PTC

heats up and its resistance rises.

The voltage drop is progressively transferred from the induc-

tive load to PTC, providing effective arc suppression.

O—— Rptc

s

oS ———
R.L
V A
> t
Figure 10

TIME DELAY

The time necessary for the PTC to change from a conductive
and low temperature state to a self-heated and high resistive
state may be used to provide a time delay in an electronic
circuit (Figure 11).

When a PTC is connected in series with a relay, the relay is
immediately energized at switch-on and remains energized
until the PTC heats up and reaches its switching temperature
and high resistance state.

If the PTC is connected in parallel, the relay is energized only
after a time delay due to the time necessary for heating the
thermistor.

Rptc | A
Relay
O
Relay/PTC
t
| A
O
Rpthéﬁ Relay Relay
o |
PTC
t
Figure 11
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PTC Thermistors

Selection Guide

TAV/AS

Types Maximum| Switching Range of Values Main Applications | Page
Voltage | Temperature
Standard Series
1.1 13
PE 30V 130°C —
coated 18 100 - Current overload 42-43
disc 130V 110°C |. | protection
3.7 150
PG 265V 80°C I |
leadless 37 220 - Over temperature | 44-45
disc 265V 120°C | | protection
Telecommunication
Series
PE - PS 130V Custom 10 70
leaded 245V design | | - Line and handset 46
disc protection
Automotive and
Industrial Series
PE - Overload protection
PS Custom Custom - Delayed switching 47
leaded design design 3 600 - Heating elements
disc f | - Thermostats
- Temperature
PG Example Example measurement and 47
leadless 12 Vto 80°C to control
disc 80V 140°C
40 TPC



PTC Thermistors
Ordering Code

TAV/AS

HOW TO ORDER

PE 06 N N
Type Size Material Voltage
PE 04 code code
PG 06 J: 80°C B:30V
PS 08 M: 110°C G: 130V
PV 10 N: 120°C N: 265 V
12 P: 130°C
16
20

X

%

Tolerance
on resistance
at 25°C
X+ 25%

T

Suffix

0101

Resistance at 25°C (EIA code)

Resistance expressed by two
significant figures

1st digit: O (zero)

2nd and 3rd digits: the two significant
figures of the resistance value at 25°C.
4th digit:

for values = 10 Q:
the number of ZEROS to be added to
the resistance values
forvalues=>1 Qand <9.9 Q:
the numerical 9 signifying that the
resistance value is to be multiplied
by 0.1
for values < 1 Q: the numerical 8
signifying that the resistance values
is to be multiplied by 0.01.
Examples: 1000 Q: 0102
8.2 Q: 0829
0.47 Q: 0478

Resistance expressed by three
significant figures

1st, 2nd and 3rd digits: the three
significant figures of the resistance
value at 25°C.

4th digit:

for values > 100 Q:

the number of ZEROS to be added to
the resistance value

for values > 10 Q and < 100 Q:

the numerical 9 signifying that the resis-
tance value is to be multiplied by 0.1
for values > 1 Q and < 10 Q:

the numerical 8 signifying that the
capacitance value is to be multiplied

by 0.01.

Examples : 196 Q: 1960
47.2 Q: 4729
0.47 Q: 0478

For specific types (telecommunication, automotive, industrial), see specification on pages 38 and 39.

41
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PTC Disc Thermistors
Overload Protection: PE - PG

TAV/AS

Maximum Voltage: 30V / Switching Temperature: 130°C

Well suited for overload protection and delayed switching,
the PTC thermistors of the 30 V / 130°C series will be of
particular interest in automotive and consumer applications.

Types PE

PG

Finish Coated disc

Leadless disc
for soldering or clamping

7

3 max

T

DIMENSIONS: millimeters (inches)

n

L30m

$isb

nt
— 45 mm+ 1mm
—
—l—
+10 %
d 505

| Metallization

Marking Logo / Rated resistance

On packaging only

PARTICULAR CHARACTERISTICS

Dimensions: millimeters (inches)

RN Int* It* Imo Ires PG
Reference + 25% | at 25°C| at 25°C at 25°C
() (mA) (mA) (A) (mA) Dmax emax d LS Dmax emax
4.2 35 0.5 5 4 1.5
PmO3PBO130X --| 13 100 200 0.7 40 (0.165) | (0.138) | (0.020) | (0.197) | (0.157) | (0.059)
5.3 45 0.6 5 4.8 3
LD PR e - - = s =0 = . (0.209) | (0.177) | (0.024) | (0.197) | (0.189) | (0.118)
7.2 4 0.6 5 6.5 25
Pm06 PBO609X --| 6 220 440 2 50 (©0.165) | (0.157) | (0.024) | (0.197) | (0.256) | (0.098)
9 4 0.6 5 8.2 25
[FEIOBIEEI0S 09GN 300 600 3 60 0.283) | (0.157) | (0.024) | (0.197) | (0.323) | (0.098)
11 4 0.6 5 10.2 25
Pui0OPB0259X --| 25 400 800 4.3 70 0.433) | (0.157) | (0.024) | (0.197) | (0.402) | (0.098)
13 4 0.8 7.6 12 25
FLLZ L ORI ) e Ay | ey e e (0512) | (0.157) | (0.031) | (0.299) | (0.472) | (0.098)
17.5 4 0.8 7.6 16.5 2.5
Pm16 PB 0119 X - - 1.1 800 1600 8 100 0689) | (0.157) | (0.031) (0.299) 0650) | (0.098)
*Int and It values are given for PE series only. For PG series, these values strongly depend on the assembly mode.
m = Use E for leaded disc; use G for leadless disc
Rn = Nominal resistance at 25°C
Int = Maximum non-tripping current
It = Minimum tripping current
Imo = Maximum overload current
Ires = Residual current at V max
(typical value)
HOW TO ORDER
PE 04 P B 0130 X--
Type Size Material Voltage Rn Tolerance
P 30V 13Q X (* 25%)

42

TPC



PTC Disc Thermistors \VYA
Overload Protection: PE - PG /ﬂ\vﬂ A(
Maximum Voltage: 130V / Switching Temperature: 110°C

These PTC thermistors are widely used to protect circuit solution to limit the current when abnormal energy flows
component at the load and power supply sides (110-130 V) through the circuit.
against overcurrent. They provide one of the most efficient

Types RE PG

Finish Coated disc Leadless disc
for soldering or clamping

-T_D_T_ -TiT_ | Metallization
— 45 mm+ 1mm L J
DIMENSIONS: millimeters (inches) ) [ - — —H—
' d*10%

3 max

T

In

- 0.05 ' 4 1
D

l—30m

+is4
Marking Logo / Rated resistance On packaging only
PARTICULAR CHARACTERISTICS Dimensions: millimeters (inches)
Rn Int* It* Imo Ires PE PG
Reference + 25% | at 25°C| at 25°C at 25°C
() (mA) (mA) (A) (mA) Dmax emax d LS Dmax emax
53 5 06 5 48 35
Pu04 MG 0101 X --| 100 45 20 0.35 8 (0.209) | (0.197) | (0.024) | (0.197) | (0.189) | (0.059)
EE 45 06 5 48 3
kR = o] e (0.209) | (0.177) | (0.024) | (0.197) | (0.189) | (0.118)
53 45 06 5 48 3
P04 MG 0550 X --| 55 60 120 0.45 8 0209) | (0.177) | (0.024) | (0.197) | (0.189) | (0.118)
53 45 06 5 4.8 B
RPm04 MG 0350 X'==f = 35 [ 150 0:5 8:5 0.209) | (0.177) | (0.024) | (0.197) | (0.189) | (0.118)
72 45 06 5 6.5 3
PE06 MG 0250 X --| 25 95 190 1 10 ©0.283) | (0.177) | (0.024) | (0.197) | (0.256) | (0.118)
72 45 06 5 65 3
PmO6 MG 0150 X --| 15 125 250 13 105 0283 | 0177 | ©024 | 0197 | ©0256) | 0118
9 45 06 5 8.2 3
PEO08 MG 0100 X --| 10 170 340 2 115 0358 | 0177 | 0024 | ©197 | 0323 | 0118
11 45 06 5 102 3
PmiOMG0709X --| 7 210 420 28 14 0.433) | (0.177) | (0.024) | (0.197) | (0.472) | (0.118)
13 5 08 76 12 3
PE12 MG 0459 X --| 45 | 280 560 45 18 0512 | 0197 | 003y | ©299 | ©a72 | 0118
175 5 08 76 165 B
Rm16/MG 0309 X ==f == 3 400 800 7 25 (0.689) | (0.197) | (0.031) | (0.299) | (0.650) | (0.118)
22 5 08 76 21 3
PE20MG0189X --| 1.8 | 650 1300 |11 30 (0.866) | (0.197) | (0.031) | (0.299) | (0.827) | (0.118)

*Int and It values are given for PE series only. For PG series, these values strongly depend on the assembly mode.
m = Use E for leaded disc; use G for leadless disc

Rn = Nominal resistance at 25°C It = Minimum tripping current Ires = Residual current at V max
Int = Maximum non-tripping current Imo = Maximum overload current (typical value)
HOW TO ORDER
PG 08 M G 0100 X--
Type Size Material Voltage Rn Tolerance
M 130V 10Q X ( 25%)

TPC “



PTC Disc Thermistors ! '
Overload Protection: PE - PG /ﬂ\vﬂ A(
Maximum Voltage: 265V / Switching Temperature: 80°C

Designed for higher operating voltage (265 V), this PTC overcurrent and is able to limit or control the temperature to
series offers a good protection of instrument inputs against around 80°C.

Types RE PG

Finish Coated disc Leadless disc

for soldering or clamping

-T_D_T_ -TiT_ | Metallization
— 45 mm+ 1mm L J
DIMENSIONS: millimeters (inches) ) [ - — —H—
' d*10%

3 max

T

In

- 0.05 ' 4 1
D

l—30m

+is4
Marking Logo / Rated resistance On packaging only
PARTICULAR CHARACTERISTICS Dimensions: millimeters (inches)
Rn Int* It* Imo Ires PE PG
Reference + 25% | at 25°C| at 25°C at 25°C
() (mA) (mA) (A) (mA) Dmax emax d LS Dmax emax
53 5 06 5 48 35
Pm04 JN 0151 X -- | 150 28 56 0.25 5 (0.209) | (0.197) | (0.024) | (0.197) | (0.189) | (0.138)
5E B 06 5 48 B
e = e bz s (0.209) | (0.197) | (0.024) | (0.197) | (0.189) | (0.138)
7.2 5 06 5 65 35
Pm06 JNO700X -- | 70 40 80 | 05 5 0.283) | (0.197) | (0.024) | (0.197) | (0.256) | (0.139)
9 5 06 5 82 35
FRIOSNNIO250FC S| 25 7o 150 | 09 6 (0.354) | (0.197) | (0.024) | (0.197) | (0.027) | (0.138)
11 5 0.6 5 10.2 35
P10 JN 0150 X --| 15 110 220 15 7 (0.433) | (0.197) | (0.024) | (0.197) | (0.402) | (0.138)
13 B 06 5 12 35
Pm12 JN 0100 X HB| 10 135 270 | 22 8 0512 | ©107) | ©024) | 0197 | 0472 | 0138
13 5 0.8 76 2 35
Pu12JN0100X --1 10 150 300 | 22 8 0512) | (0.197) | (0.031) | (0.299) | (0.472) | (0.138)
175 6 08 76 165 Z
Pm16JN0609X --| 6 200 400 | 35 12 (0.689) | (0.236) | (0.031) | (0.299) | (0.650) | (0.157)
22 6 0.8 76 21 4
PE20JNO379X --| 3.7 | 300 600 | 5 16 (0.866) | (0.236) | (0.031) | (0.299) | (0.827) | (0.157)

*Int and It values are given for PE series only. For PG series, these values strongly depend on the assembly mode.
m = Use E for leaded disc; use G for leadless disc

Rn = Nominal resistance at 25°C It = Minimum tripping current Ires = Residual current at V max
Int = Maximum non-tripping current Imo = Maximum overload current (typical value)

HOW TO ORDER

PE 12 J N 0100 X-- HB
Type Size Material Voltage Rn Tolerance Suffix HB
J 265V 10Q X (£ 25%) lead spacing 5 mm

% TPC



PTC Disc Thermistors

Overload Protection: PE - PG

TAV/AS

Maximum Voltage: 265V / Switching Temperature: 120°C

High performances and high quality of these thermistors
enable them to meet the more demanding specifications for

overload protection of 220-265 V supplied equipment:

UL approved.

Types

PE

PG

Finish

Coated disc

Leadless disc

for soldering or clamping

DIMENSIONS: millimeters (inches)

7

l—30 min ! |r

3 max

In
— 45 mm+ 1mm
—_—
——
g+10%
-0.05

Metallization

Marking

Logo / Rated resistance

On packaging only

PARTICULAR CHARACTERISTICS

Dimensions: millimeters (inches)

* *
UL | Reference Rin lg} :EE( mo “:'%S = 2E
2(5())/0 (Zr?]A% (Zrip% Q) (2n51A(§ Dmax emax d LS Dmax emax
* | Pm04 NN 0221 X - - | 220 35 70 025| 5 6(0.220)| 5(0.197)| 0.6 (0.024)| 5 (0.197)| 4.8 (0.189) | 3.5 (0.059)
* | Pm04 NN 0151 X - - | 150 45 90 025| 5 6(0.220)| 5(0.197)| 0.6 (0.024)| 5 (0.197)| 4.8 (0.189) | 3.5 (0.059)
* | Pm06 NN 0121 X -- | 120 52 | 104 05 6 2(0.283)| 5(0.197)| 0.6 (0.024)| 5(0.197)| 6.5 (0.256) | 3.5 (0.059)
* | Pm06 NN 0101 X - - | 100 58 | 116 05 6 2(0.283)| 5(0.197)| 0.6 (0.024)| 5 (0.197)| 6.5 (0.256) | 3.5 (0.059)
* |Pm0O6 NN O700 X -- | 70 65 | 130 05 6 2(0.283)| 5(0.197)| 0.6 (0.024)| 5(0.197)| 6.5 (0.256) | 3.5 (0.059)
* |PmO6 NN 0680 X -- | 68 65 | 130 05 6 2(0.283)| 5(0.197)| 0.6 (0.024)| 5 (0.197)| 6.5 (0.256) | 3.5 (0.059)
* |PmO8NNO550 X -- | 55 80 | 160 0.9 8 0(0.354)| 5(0.197)| 0.6 (0.024)| 5(0.197)| 8.2 (0.323) | 3.5 (0.059)
* |PmO8 NN 0470 X -- | 47 85 | 170 0.9 8 0(0.354)| 5(0.197)| 0.6 (0.024)| 5(0.197)| 8.2 (0.323) | 3.5 (0.059)
* |PmO8NNO450 X -- | 45 85 | 170 0.9 8 0(0.354)| 5(0.197)| 0.6 (0.024)| 5(0.197)| 8.2 (0.323) | 3.5 (0.059)
* |PmO8NNO350X -- | 35 90 | 180 0.9 8 0(0.354)| 5(0.197)| 0.6 (0.024)| 5(0.197)| 8.2 (0.323) | 3.5 (0.059)
* |PmO8NNO0330X -- | 33 90 | 180 0.9 8 0(0.354)| 5(0.197)| 0.6 (0.024)| 5(0.197)| 8.2 (0.323) | 3.5 (0.059)
* |PmO8NNO0250 X -- | 25 100 | 200 0.9 8 0(0.354)| 5(0.197)| 0.6 (0.024)| 5(0.197)| 8.2 (0.323) | 3.5 (0.059)
* |PmO8NN 0220 X -- | 22 105 | 210 0.9 8 0(0.354)| 5(0.197)| 0.6 (0.024)| 5(0.197)| 8.2 (0.323) | 3.5 (0.059)
* | Pm10NN 0150 X -- | 15 135 | 270 15 9 [11.5(0.453)| 5(0.197)| 0.6 (0.024)| 5 (0.197)[10.2 (o 402) | 3.5 (0.059)
* | Pm12 NN 0100 X HB| 10 180 | 360 22 | 10 [13.5(0.209)| 5(0.197)| 0.6 (0.024)| 5(0.197)| 12(0.472)|3.5 (0.059)
* |Pm12 NN 0100 X -- | 10 225 | 450 22 | 12 [135(0.209) 5(0.197)| 0.8 (0.031)|7.6 (0.299) (o 472) [ 3.5 (0.059)
* |Pm16NNO689X -- | 6.8 | 300 | 600 35 | 16 [17.5(0.689)| 6(0.236)| 0.8 (0.031)|7.6 (0.299)(16.5 (0.650) | 4 (0.157)
* |Pm16 NNO609 X -- | 6 310 | 620 35 | 16 |17.5 (o 689)| 6 (0.236)| 0.8 (0.031)|7.6 (0.299)[16.5 (o 650) | 4 (0.157)
* |Pm20NN 0479 X -- | 4.7 | 400 | 800 5 20 2(0.866)| 6(0.236)| 0.8(0.031)|7.6 (0.299)| 21 (0.827)| 4 (0.157)
* |Pm20NNO379X -- | 3.7 | 460 | 920 5 20 (o 866)| 6 (0.236)| 0.8 (0.031)(7.6 (0.299) (o 827)| 4(0.157)

*Int and It values are given for PE series only. For PG series, these values strongly depend on the assembly mode.

m = Use E for leaded disc; use G for leadless disc

Rn = Nominal resistance at 25°C
Int = Maximum non-tripping current

HOW TO ORDER

PE
T

Type

04
T

Size

It

= Minimum tripping current

Imo = Maximum overload current

N
T

Material

N

N
T

Voltage
265V

TPC

Ires = Residual current at V max
(typical value)

0221
T

RN
220Q

X - -

T

Tolerance
X (+ 25%)

45



PTC Disc Thermistors /,\\v/):(

Telecommunications Series: PE - PS

Approved by well-known telephone manufacturers, these High reliability, precisely defined operating parameters make
custom-designed PTC thermistors are widely used to pro- these PTC thermistors high quality components for circuit
tect supplying current circuits and calling detection systems. protection in severe environmental conditions.
| D ., . € 4
r— Packaging: on tape and reel.

Quantity: 1500 parts per reel.

%

YLsY

PARTICULAR CHARACTERISTICS Dimensions: millimeters (inches)
Reference VRTna; Rn To(l)?]raRr;]ce Dmax emax d LS Finish

PS 06 N - 0005 - - - 130 70 +11503//: 6.4 (0.252) 4 (0.157) | 0.6 (0.024) 5(0.197) Uncoated

PS 06 N - 0015 - - - 245 70 T 6.4(0.252) | 4(0.157) | 0.6(0.024)| 5(0.197) | Uncoated

PS 10 - - 0019 - - - 245 16 +25% 11(0.433) | 4.5(0.177) | 0.6(0.024) | 5(0.197) Coated

PS 10 - - 0020 - - - 245 10 +20% 11 (0.433) | 4.5(0.177) | 0.6 (0.024) | 5 (0.197) Coated

PS 08 - - 0021 - - -* 245 25 +15% 8.3(0.327) | 4(0.157) | 0.6(0.024) | 5(0.197) | Uncoated

PS 08 - - 0022 - - - 245 25 +25% 9(0.354) | 5(0.197) | 0.6(0.024)| 5(0.197) Coated

*per reel AR = 1 Q max
Individual data sheet: upon request

HOW TO ORDER

PE10 -- 0020 ---
Type LCC P/N

4 TPC



PTC Disc Thermistors

Industrial and Automotive

TAV/AS

Ceramic PTC thermistors are used today in a wide range of
applications including current overload protection, delayed
switching, temperature measurement and control, heating

elements and thermostats.

Depending on the application, the shape, dimensions and
electrical characteristics may be designed in different ways.
We give below some non-limiting examples of designs apply-

ing to specific applications which illustrate our expertise in
meeting any of your requirements.

Type

PE PS

PG

Finish

Resin-coated disc

Uncoated disc

Leadless disc

Dimensions: millimeters (inches)

1R

I”I— 20.6 (.024) 302 o)
+ |~5.08(02

Dimensions: millimeters (inches)

S D'(?DT- Th(ig)k- Vmax| R25°C |AR25°C| Tb | Int | 1t |Imo | Ires | tb
0, o
max. max. (V) | ©hms) | (%) | (°C) | (MA) | (mA)| (A) | (MA) | ()
PE 06 - - 1020 - - - 6.5 (0.256) 3(0.118) 30 3.0 25 140 | 400 | 600 | 4.5 50 |0.260
PE 04 -- 1019 - - - 5(0.197) 3(0.118) 30 6.0 25 140 | 270 | 400 | 25 45 |0.230
PE 06 - - 1021- - - 8 (0.315) 5 (0.197) 30 8.2 20 115 | 180
PE08--1031 - - - 9 (0.354) 3.5(0.138) 80 9.4 25 110 | 150 | 300 | 1.3 20 | <3
PE 04 - - 1032 - - - 6.5 (0.256) 3.5(0.138) 40 125 25 110 | 40 80 |0.35 8
TIME DELAY FOR LIGHTING Dimensions: millimeters (inches)
o D‘{g;‘- Th(‘g)k- Vmax| R25°C |AR25°C| Tb | Int it [Imo | Ires | tb
0 o
max. max. (V) | ©hms) | (%) | (°C) | (MA) |(mA)| (A) | (MA) | ()
PE 04 JN 0151 X - - 5.3 (0.209) 5 (0.197) 265 150 25 80 | 28 56 | 0.25 5
PE 04 JN 0101 X - - 5.3 (0.209) 5 (0.197) 265 100 25 80 | 35 70 | 0.25 5
PE 04 - - 1041 - - - 6.5 (0.256) 5 (0.197) 420 600 25 120 | 20 40 | 02
HEATING ELEMENTS AND THERMOSTATS -
MEASUREMENT AND CONTROL Dimensions: millimeters (inches)
Type Di(";‘j';"'- Th(iec)k- Vmax| R25°C [AR25°C| T1 | RL | T2| R2 | T3 | R3
0, o o o
D) & () | ©hms)| (@) | (°C) |(©©Ohms)| (°C)| (©hms)| (°C) |(Ohms)
8.0 +0.5 1.0 +0200009 30 8.0 25 | 105 [<2R25°C| 115 | >2R25°C
PG 08 - - 1008 - - - (0.315 + 0.020) (0.04) 0.1(0.004)
8.0+05 10201 R .
PG 08 - - 1017 - - - 0315 +0020) | (0.04 % 0.004) 30 8.0 25 75 |<2R25°C| 85 |>2R25°C
8.0+ 0.5 12*:02 (0:009)
PG 08 - - 1015 - - - 0315 +0020) | (0.047) ™ 12.5 16 90 | <50 | 110 | >1k | 125 | >20k
7 2.5 R R
PS 06 - - 1005 - - - 0.276) (0.098) 30 12.5 20 50 |<2R25°C| 60 |>2R25°C| 100 | >1k
4.7+0.3 1.05 + 0.3 R R
PS 04 - - 1009 - - - 0.1850012) | (004140012 | 8 25.0 25 95 |<2R25°C| 105 | >2R25°C
Individual data sheet, marking, lead configuration, packaging, ... upon request.
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PTC Disc Thermistors

Resistance — Temperature Characteristics

TAV/AS
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PTC Disc Thermistors

Current — Voltage Characteristics

TAV/AS

30 V/ 130°C Range

1,000

1,000

1000
z - PEO4PB0130X--
S N
£ N
£ 100 / N
g N
5 N
(@]
N
10 >
0.1 1 10 100 1000
Voltage (Volts)
10,000
z
£ 1,000
€
o
S 100 === e====sc=
PE20PB0708X--
10 [ L
0.01 0.1 1 10 100
Voltage (Volts)
265 V / 80°C Range
1,000 —m/———rr—————r—————+"
<
E 100 =
§ S ™
8 10 ===z3
PEO8JN0250X--
1 I
0.1 1 10 100
Voltage (Volts)
1,000
— ..
é 100 = #’
€
o
PE16JN0609X--
1 [ LI |
0.1 1 10 100

Voltage (Volts)

1,000

130 V/ 110°C Range

100 T
R
< .4
E v/ N
= 10
o
5
O 3
PE04AMGO0101X--
1 T |
0.1 1 10 100 1000
Voltage (Volts)
1000
< N
£ N
= 100
o
S
© N
PE20MG0189X-- .
10 L |
0.1 1 10 100 1000
Voltage (Volts)
265V / 120°C Range
100
N
e N
% 10 / \'\
g Z N\
5
O
PEO04NN0221X--
1 [ LI ]
0.1 1 10 100 1000
Voltage (Volts)
1000
y 4
/
< / N
E p N
= 100
[
5
O N
PE20NNO0379X--
10 [ LI | S
0.1 1 10 100 1000
Voltage (Volts)
49

TPC



Manufacturing Process for YA\//X{

PTC Thermistors

Incoming goods

Y

Powder preparation

Y

Powder testing

Y

Pressing

Y

Sintering

Y

Electrical test

Y

Metallization

Y

Soldering

Y

Cleaning

Y

Coating

Y

Marking

Y

Polymerization

Y

Lead cutting

Y

Final control

Y

Quality control

Y

Packaging

Y

Quiality acceptance

Y

Shipping consignment

Y

Outgoing shipping - Inspection

50

TPC

Weighing: every batch

Every batch by sampling. Resistance/temperature
characteristic, voltage/current characteristic, physical
characteristics

Weight, thickness, visual inspection: every batch by
sampling

Thermal cycle: every batch

Every batch by sampling. Resistance/temperature
characteristic, voltage/current characteristic, physical
characteristics

Visual inspection: every batch

Visual inspection: every batch

Thermal cycle, visual inspection

Visual inspection: every batch

Thermal cycle: every batch

Electrical: every batch 100%

Every batch by sampling: visual inspection, dimensions,
resistance, voltage withstanding

Bulk - on tape

Every batch: QA report

Every batch, every shipment: packaging, documentation



PTC Thermistors Reliability

TAV/AS

Test

Conditions of Test

Performance Requirements

Robustness of terminations

Tensile strength: 10 N

bending: 5N

No visual damage
AR/R < 5%

Solderability

235°C £5°C2s

> 95% of the surface of the lead
wires covered

Resistance to soldering heat

260°C +£5°C 10 s

No visual damage
AR/R < 5%

AUTOMOTIVE AND TELECOMMUNICATION PROTECTION

Endurance at maximum
operating temperature
at zero-power dissipation

1000 h/155°C

No visual damage
AR/R < 10%

Intermittent load life
at maximum power

150 cycles
1 min “off” 9 min “on”
at Imax and Vmax

No visual damage
AR/R < 10%

Damp heat, steady-state

85°C 85% R.H.
56 days

No visual damage
AR/R < 10%

Salt spray

96 h 35 + 2°C
salt concentration 5%

No visual damage
AR/R < 7%

INDUSTRIAL PROTECTION

Endurance at maximum
operating temperature
at zero-power dissipation

1000 h/155°C

No visual damage
AR/R < 15%

High temperature load life
at maximum voltage

1000 h
maximum rated voltage
55°C

No visual damage
AR/R < 20%

Damp heat, steady-state

95°C 40% R.H.
56 days

No visual damage
AR/R < 10%

TPC
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Packaging

TAV/AS

IDENTIFICATION - TRACEABILITY
On the packaging of all shipped thermistors, you will find a
bar code label.

This label gives systematic information on the type of
product, part number, lot number, manufacturing date and
quantity.

An example is given below:

1pas B [T
A

940407

AR

This information allows complete traceability of the entire
manufacturing process, from raw materials to final
inspection.

This is extremely useful for any information request,
customer complaint or product return.

BULK PACKAGING

Quantity of parts per packaging
Lot number

Manufacturing date
(YYMMDD)

Product and part number reference

Type Qty / Box Type Qty / Box Type Qty / Box
NC 12/20 1000 ND 03 3000 PE 04 1000
NB 12/20/21 1000 PE 06 1000
NJ 28 2000 ND 06 1500 PE 08 1000
NK 20 5000 ND 09 1500 PE 10 800
NM 06 NF 08 450 PE 12 500
NV 21 NF 10 450 PE 16 400
NV 03 NF 13 400 PE 20 250
NV 06 according NF 15 250
NV 09 to NF 20 150
NR P/N
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Packaging for Automatic Insertion

NTC Chip Thermistors / NC Series

TAV/AS

AUTOMATIC INSERTION

+0.2 (.008)

Cover Tape Hole 1 (.039)
Super 8 pla_stic tape.pack_aging o . it ~ I‘Al/_
The mechanical and dimensional reel characteristics are in 4 =7 (W ap= LT
accordance with the IEC publication 286-3. ié’fé’ﬁé&) Il] %@' T E W
T o-o-bib ) |
o/ el
30 + 5p— J'G\. ~lpol—
e N
~— A0
Designation Symbol Value Tolerance
Tape width w 8 +0.2
Tape thickness T 0.4 max.
Pitch of the sprocket holes PO 4 +0.1
Diameter of the sprocket holes DO 15 +0.1
-0
Distance E 1.75 +0.1
Distance (center to center) F 3.5 +0.05
Distance (center to center) P2 2 +0.1
Sizes of the NC 12 (0805) A0 15 +0.1
BO 2.4 +0.1
K 1.4 max. K +0.1
(size is adjustable)
(K=1t1+0.2)
NC 20 (1206) A0 1.95 +0.1
BO 3.55 +0.1
K 1.5 max. K 0.1
(size is adjustable)
(K=1t1+0.2)
180 (7.09) " 2 (079) +0.15 (.006)
*E—_ 12,75 (502)" 5" o Reel
i-é, A4l é T Upper side
B 0 350 sgsc'"ding . a v Bottom side
14.4 [SG7TT #0.15(000 ISO/DIS 3639-2
5205 (087)" 0 (%20
QUANTITY PER REEL
Type Suffix Qty Per Reel
NC - NB 12 BA 4000
NB 21 BE 2000
NC 20 - NB 20 BA 3000
BE 1500

TPC
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Packaging for Automatic Insertion /A\V/X(
NTC/PTC Disc Thermistors

PACKAGING AND KINK SUFFIXES - Straight leads:

H represents the distance between the sprocket holes axis
and the bottom plane of component body (base of resin or
base of stand off).

Tables below indicate the suffixes to specify when ordering to
get the required kink and packaging. For devices on tape, it
is necessary to specify the height (H or Ho) which is the
distance between the tape axis (sprocket holes axis) and

the seating plane on the printed circuit board. The following ~ Kinked leads and flat leads:

types can be ordered on tape either in AMMOPACK Hc_> represents the distance bet_ween the sprocket holes
(fan folder) or on REEL in accordance with IEC 286-2. axis and the base on the knee (kinked leads) or the bottom
of the flat part (flat leads).
millimeters (inches)
NTC Suffix H Leads Packagin
ging
) 16+ 0.5 .
CA (0.630 + 0.020) Straight AMMOPACK
H
16 £ 0.5 )
Type cB (0.630 + 0.020) Straight REEL
ND 03 0o 195+0.5 .
—}ﬁ-ii- L cc 0.763 £ 0.020) Straight AMMOPACK
o — cD (0.17962 s 8:820) Straight REEL
—>| |‘2.54 (0.10)
millimeters (inches)
Suffix H or Ho Leads Packaging
NTC Q O DA o 6%8 * 8'820) Straight AMMOPACK
16 £0.5 )
T — . DB (0.630 £ 0.020) Straight REEL
195+05 :
Types H Ho DC (0.768 + 0.020) Straight AMMOPACK
195+05 .
NS I I DD (0.768 + 0.020) Straight REEL
ND @':':' Z "'::-GD 16 £0.5 }
NV oo no DL (0.630 + 0.020) Kinked AMMOPACK
I — i — 605 )
06/09 DM (0.630 + 0.020) Kinked REEL
—| |+ 5.08(0.20) ot
DN (0.768 + 0.020) Kinked AMMOPACK
195+05 )
DP (0.768 £ 0.020) Kinked REEL
PTC millimeters (inches)
Q Suffix Ho Leads Packaging
16 £ 0.5 inked
Types T P> (0.630 + 0.020) Kinke REEL
PE 04 '10 D6 (017962 N 8'820) Kinked REEL
n n . T U,
PE 06 ‘}::_::' - D7 16£05 Kinked AMMOPACK
PE 08 non (0.630 + 0.020) inke
PE 10 T D8 (0.17962 i 8:820) Kinked AMMOPACK

PACKAGING QUANTITIES

Quantity Per Size
Product Type AMMOPACK REEL
ND 03 3000 3000
NTC ND - NV 06 1500 1500
ND - NV 09 1500 1500
PTC PE 04 - 06 - 08 - 10 1500 1500
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Packaging for Automatic Insertion
NTC Disc Thermistors / NF Series

TAV/AS

PACKAGING AND KINK SUFFIXES

The following types can be ordered on tape either in
AMMOPACK (fan folder) or on REEL in accordance with IEC

286-2.
Types NFO08
Leads Straight Internal Kink “Y” Kink
—‘ D —> e [
3 ‘ — _L
m m¢max H H}]- Notes H1
DIMENSIONS: [— P {
millimeters (inches) ? f — _r
I
LS l — 0.6 (.024)
—»|l<—d —»| |«—5.08(0.20)
Packaging AMMOPACK REEL AMMOPACK REEL AMMOPACK REEL
Ho = 16 DA DB DQ DR D7 D5
Ho =195 DC DD DS DT D8 D6
Types NFO8 /10/ 13
Leads Straight Internal Kink “Y” Kink
“ D " —> e [-—
3mm max. ?_ Notes H1
H
DIMENSIONS: { H1 '
millimeters (inches) —*— _f_ ‘
I
LS
l —{[<{0.8 (0.31)
—ire—d —  |<—7.62(0.30)
Packaging AMMOPACK REEL AMMOPACK REEL AMMOPACK REEL
Ho = 16 EA EN EC EF EQ ER
Ho =195 EB ED
PACKAGING QUANTITIES
Type AMMOPACK REEL
NFO8* (5.08) 1000 1000
NFO8 (7.62) 750 750
NF10* (5.08) - -
NF10 (7.62) 750 750
NF13 (7.62) 750 750
NF15 (7.62) - -
NF20 (7.62) - -

TPC
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Automatic Insertion
NTC/PTC Disc Thermistors

TAV/AS

TAPING CHARACTERISTICS

Missing components

A maximum of 3 consecutive components may be missing
from the bandolier, surrounded by at least 6 filled positions.
The number of missing components may not exceed 0.5%
of the total per packing module.

The beginning and the end of tape exhibit 8 or 9 blank
positions.

DIMENSIONS: millimeters (inches)
AI\/I MOPACK

REEL

Interlayer
Paper

42 (1.66)
>~ o« Inside

/?*\
\ 48(1.99)

@s1122) ‘& Outside

[
290 (11.4)

@360 (14.2

330 (13.0)

AN —»{ - fe-h PELEN Ap< —>Ap
- ‘ Marking on
'|' I this side
«——
Hi le |+
T .
Y2 Vét;r;esive
I2
N
> b .
Do Cross section ‘ ‘ #

=@ 8] oty
T | el
E

Value Tolerance Dimensions Characteristics Value Tolerance Dimensions Characteristics
18 +1/-05 W | Leading tape width 12.7 +0.2 P, | Sprocket holes pitch
6 +0.3 W, | Adhesive tape width 254 +1 - Distance between 21 consecutive holes
— 20 pitches
9 +0.75/-0.5 W, | Sprocket hole position 07 302 n Total thickness of tape
3 max. W, | Distance between the top of the tape and 0.6 )
the adhesive 2.54 | 5.08 01 F Lead spacing
4 +0.2 D, | Diameter of sprocket hole 508 | 3.85 +07 P Distance between the sprocket hole axis
16/19.5 +05 H, | Distance between the tape axis and the i i e * | and the lead axis
seating plane of the component 12.7 $1.0 P | Spacing of components
H, | Distance between the tape axis and the top 05 [ 06 +5% d | Lead diameter
of component body 0 +1.3 3P | Verticality of components
0 +2 3h | Alignment of components
s6 TPC




USA

AVX Myrtle Beach, SC
Corporate Offices

Tel: 843-448-9411
FAX: 843-448-1943

AVX Northwest, WA

Tel: 360-669-8746
FAX: 360-699-8751

AVX North Central, IN

Tel: 317-848-7153
FAX: 317-844-9314

AVX Northeast, MA

Tel: 508-485-8114
FAX: 508-485-8471

AVX Mid-Pacific, CA

Tel: 408-436-5400
FAX: 408-437-1500

AVX Southwest, AZ

Tel: 602-539-1496
FAX: 602-539-1501

AVX South Central, TX

Tel: 972-669-1223
FAX: 972-669-2090

AVX Southeast, NC

Tel: 919-878-6357
FAX: 919-878-6462

AVX Canada

Tel: 905-564-8959
FAX: 905-564-9728

Contact:

EUROPE

AVX Limited, England
European Headquarters

Tel: ++44 (0)1252 770000
FAX: ++44 (0)1252 770001

AVX S.A., France

Tel: ++33 (1) 69.18.46.00
FAX: ++33 (1) 69.28.73.87

AVX GmbH, Germany - AVX

Tel: ++49 (0) 8131 9004-0
FAX: ++49 (0) 8131 9004-44

AVX GmbH, Germany - Elco

Tel: ++49 (0) 2741 2990
FAX: ++49 (0) 2741 299133

AVX srl, Italy

Tel: ++390 (0)2 614571
FAX: ++390 (0)2 614 2576

AVX sro, Czech Republic

Tel: ++420 (0)467 558340
FAX: ++420 (0)467 558345

ASIA-PACIFIC

AVX/Kyocera, Singapore
Asia-Pacific Headquarters

Tel: (65) 258-2833
FAX: (65) 350-4880

AVX/Kyocera, Hong Kong

Tel: (852) 2-363-3303
FAX: (852) 2-765-8185

AVX/Kyocera, Korea

Tel: (82) 2-785-6504
FAX: (82) 2-784-5411

AVX/Kyocera, Taiwan

Tel: (886) 2-2516-7010
FAX: (886) 2-2506-9774

AVX/Kyocera, China

Tel: (86) 21-6249-0314-16
FAX: (86) 21-6249-0313

AVX/Kyocera, Malaysia

Tel: (60) 4-228-1190
FAX: (60) 4-228-1196

Elco, Japan

Tel: 045-943-2906/7
FAX: 045-943-2910

Kyocera, Japan - AVX

Tel: (81) 75-604-3426
FAX: (81) 75-604-3425

Kyocera, Japan - KDP

Tel: (81) 75-604-3424
FAX: (81) 75-604-3425

TAVIAS

A KYOCERA GROUP COMPANY

http://www.avxcorp.com

S-TNTC10M599-R
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