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General Rules for Directly Heated Negative C 2570-1989
Temperature Coefficient Thermistors

1. Scope

This Japanese Industrial Standard specifies standards for common
matters and matters to be specified in detail specifications for directly
heated negative temperature coefficient thermistors, hereinafter referred to
as the "thermistors", which are used primarily in electromc equipment as
heat sensing elements or circuit components.

2. Definitions

For the main terms used in this Standard the definitions in JIS C 5602
apply, and the rest of the terms shall be as follows:-

¢)) NTC thermistor A thermistor whose resistance decreases as the
temperature rises,

when measured at a specified temperature under conditions such
that the change in resistance due to the internal generation of
heat is negligible with respect to the total error of measurement.
It is also referred to as the no-load resistance.

C (2) zZero-power resistance The d.c. resistance of a thermistor,

(3) nominal zero-power resistance The zero-power resistance value
that is used as the typical value in the Standard.

(4) resistance/temperature characteristic Relationship between
zero-power resistance and temperature within a certain tempera—
ture range. It is approximated by the followmg formula:

Ri-row {8 (F:-7;) }

where R,: zero-power resistance (Q) at absolute
temperature 7. (K)

R:: zero-power resistance (Q) at absolute
temperature 7; (K)

B : B-value (K)

L

(8) B-value A constant representing the rate of resistance change,
obtained from the temperatures at optional two points on the
resistance/temperature characteristic. It is expressed by the
following formula:

. B = log, Iix“ lloga Ry ) B

T, T,
where : B : B-value

R, : zero-power resistance (Q) at absolute
temperature 7, (K)

R, : zero-power resistance (Q) at absolute
temperature 7, (K)

Applicable" Standard: ‘
JIS C 5602-Glossary of Passive Components for Electronic Equipment )
. Corresponding International Standard: '

ICE 539 Directly heated negative temperature coefficient thermistors
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(6)

(7)

(8

(9)

nominal B-value The B-value that is used as the typical value

in the Standard.

temperature coefficient of zero-power resistance Coefficient

that expresses the rate of change per 1°C {K} of the zero-power
resistance at a given temperature. It is expressed by the
following formula:

-1, 4R _B
¢=5 aT = T2><100

where ¢ : temperature coefficient of zero-power
resistance (%/°C) .

R : zero-power resistance () at absolute
temperature 7 (K)

B : B-value (K)

dissipation factor A constant that represents the power neces-
sary to raise the temperature of a thermistor that is in a state
of thermal equilibrium by 1°C through self-heating. It is ob-
tained by d1v1d1ng‘ the thermistor's power consumptlon by its
temperature rise,

self—heating,thermal time constant A constant that represents
the time required for the temperature of a thermistor to change
by 63,2 % of the difference between the original temperature and
the ambient temperature when the load current of the thermistor
is abruptly changed from non-zero-power state to zero-power

state.

(10)

(11)

(12)

(13)

(14)

(15)

(16)

ambient temperature change thermal time constant A constant
that represents the time required for the temperature of a
thermistor in zero-power state to change by 63.2 % of the dif-
ference between the original temperature and the ultimate tem-
perature when the ambient temperature is drastically change.,

catég‘ory temperature range The temperature range in which a
thermistor can be used continuously.

lower category temperature The minimum temperature at which
a thermistor can be used continuously.

upper category temperature The maximum temperature at whlch
a thermlstor can be used continuously.

storage temperature range The temperature range in which a
thermistor can be continuously stored under no-load condition.

rated ambient temperature The maximum ambient temperature at
which loading of the rated power to a thermistor which primarily
utilizes the resistance change due to self-heating is possible.

rated power The maximum power that can be applied continu-
ously at the rated ambient temperature.
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maximum allowable power The maximum power that can be
applied continuously at a temperature exceeding the rated ambi-
ent temperature,

power derating curve A curve that indicates the relationship
between the ambient temperature and the maximum allowable
power, Generally, this relationship is plotted as a percentage of
the rated power as illustrated in Figure 1.

- Fig. 1. Power Derating Curve
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protector Protective material-that is provided around the
element of a thermistor to enable it to function normally.

disc type thérmistor A thermistor that _ﬁses a disc shaped
element,

washer type thermistor A thermistor that uses 'a_rouﬁd washer
shaped element. ) :

rod type thermistor A thermistor that uses a round rod shaped
element, ‘

bead type thermistor A thermistor that uses a bead shaped
element in which platinum wire electrodes are imbedded.

chip type thermistor A thermistor that uses a chip shaped
element,

thick-film type thermistor A thermistor that uses an element of
approximately 5 um or tﬁcker film printed on a substrate.

thin-film type thermistor A thermistor that uses an element of .
approximately 5 um or thinner film deposited on a substrate by
vapor deposition or sputtering process.

covering Covering of element's surface completely by protector.
imbedding  Imbedding of element into protector.

sealing To fix the element in the space inside the protector
and keep it under a sealed state.
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