SPECIAL REPORT

Power Supply Parts

Murata’s Posistor Addresses
Overheating in Various FETSs

The company promotes Posistor to become a standard protection circuit, which is
able to rapidly increase its resistance value to 1,000 times at specific temperature.

he electronic circuits of the lat-
est notebook persona computers

Table 1: Specifications of a Posistor PTC thermistors

. Resistance Sensing Sensing Maximum Operating

a_s W_e” as other equi pm_ent use Part No. value temperature (1)  temperature (2) operating  temperature

distributed power supplies that (at +25°C) at 4.7k ohms at 47k ohms voltage range
require power supply circuits to be im- PRF18AS471QB5RB 145 + 5°C - -20 - +160°C
mediately installed closeto every circuit. PRF18AR471QB5RB 135 + 5°C 150 + 7°C -20 - +160°C
Theswitching field effect transistor (FET) PRF18BA471QB5RB 125+ 5°C 140 + 7°C -20 - +150°C
operating in each of these power circuit PRF18BB471QB5RB 115+ 5°C 130+ 7°C -20 - +140°C
blocks often generates heat. Therefore, it PRF18BC471QB5RB  470Q + 50% 105 + 5°C 120 £ 7°C 32Vdc  -20 - +130°C
IS neﬁ?y ;(t) pr(i\tl'l dle ?met.hOd to detect PRF18BD471QB5RB 95+ 5°C 110 +7°C -20 - +120°C
g}leelrargel B?' ntglz:i :(F:)u(iat Obocatar'gr(];g%?s n- PRF18BE471QB5RB 85+5°C 100 = 7°C -20 - +110°C
; . - PRF18BF471QB5RB 75+5°C 90 £7°C -20 - +100°C

Themethod of using the Posistor, achip - - -

PRF18BG471QB5RB 65 = 5°C 80+ 7°C -20 - +90°C

positive temperature coefficient (PTC)
thermistor manufactured by MurataMan-
ufacturing Co., Ltd., for sensing abnor-
mal heat in partsisbeing described in this
article. The Posistor product guarantees
temperature sensing at two points. The
application of the above method to easily
sense abnormal heat at multiplelocations

Senses Overheating at Multiple
Locations

Murata's Posistor, a ceramic thermis-
tor with a positive temperature coefficient,
is able to rapidly increase its resistance
value more than 1,000 times at a specific

in addition to conventional sensing points
at which the resistance value of the PTC
thermistor becomes 10 times higher than
theresistance values at room temperature.

Figure 1 shows the resistance temper-
ature characteristics of the Posistor PTC

is also presented. temperature. thermistor while Table 1 indicates the Po-
A conventional PTC  sistors specifications.
1,000,000 ; ; thermistor  guarantees In Fig. 2, an overheat sensing circuit
*B S sensing pointsat thetem-  using the Posistor PTC thermistor and its
BC perature where theresiss  output voltage (Vo) isshown. The over-
iy tance value becomes 10  heat sensing circuit is an example where
BA times higher than there-  a10kQ fixed resistor isconnected as par-
100,000 4 e e sistance value at room tial pressure resistance and a rated volt-
47,000 fo temperature. age of 3.3V isapplied.
E AS The Posistor PTC ther- The output voltage that is about 0.15V
< mistor multiple seriescir-  remains almost constant from the room
€ 10,000 cuitisbeingintroducedas  temperature to the setting temperature.
ko JSE ET S Evits BVEs BE a method to sense over-  Thevoltage, however, suddenly increases
4,700 heating in multiple FETS  near the setting temperature and becomes
/ installedinequipmentus-  1.06V near sensing temperature. Thisis
ing asimple circuit. This  thelevel of temperature at which the re-
1,000 process could prevent the  sistance value becomes 4.7kQ, which is
70 _ equipment from catching 10 times higher than the resistance value
== ==t fire or causing accidents. at room temperature.
In the introduction of Next, the output voltage becomes 2.72V
themultipleseriescircuit,  near sensing temperature. Thisisthelevel
100 0 200 40 80 80 160 150 140 160  MurataManufacturingset  of temperature at which the resistance
25 65 85 105 125 145 theresistancevalueof the  value becomes47kQ, whichis100times

Temperature (°C)

Fig. 1: Resistance temperature characteristic of Posistor

PTC thermistor

Posistor to become 100
times higher as a guaran-
teevalue a sensing points

higher than the resistance value at room
temperature. This voltage difference can
be used to control transistors and FETS.
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Fig. 2: Overheat sensing circuit using Posistor PTC thermistor and its output voltage

(Vout)

Easy circuit construction

One of the features of the sensing
method is that it enables the easy con-
struction of acircuit. The big gain allows
transistors and FETs to be turned On/Off
directly without using acomparator. This
method does not require ahardware, like
an analog-to-digital (A/D) converter and

ROM, and a control software.

Easy setting of optimal
temperature

AsshowninFig. 2, thetrigger voltage
will become constant. In the above ex-
ample, itisat 1.06V. Therefore, thereisa
high possibility that a problem can be cor-
rected by changing the characteristics of
the Posistor PTC thermistor but without
changing the constant circuit.
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Fig. 3: Overheat sensing circuit for multiple locations using the Posistor PTC thermistor

and its output voltage (Vour)
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Figure 3 shows an overheat sensing cir-
cuit for multiplelocations, specifically at
four locations, using the Posistor PTC
Thermistor and its output voltage.

The sensing temperatures at location
one of the PTC thermistor,
PRF18BCA471#B5RB, is 105°C, and
120°C at the second location with are-
sistance value of 4.7kQ. When any one
of thefour Posistors reachesthefirst sens-
ing temperature, the normal output volt-
age of 0.52V doublesto 1.25V. When any
one of the four Posistors reaches the sec-
ond sensing temperature, the normal out-
put voltage of 0.52V becomes 2.72V,
which is higher by more than five times.

Therefore, if engineers set the voltage
threshold value of a circuit that receives
the output voltage (Vo) to avalue close
to second sensing temperature, at which
the resistance value becomes 100 times
higher than the resistance value of room
temperature or 2.72V, engineers can de-
sign an overhesat sensing circuit that is not
affected even if the number of Posistor
PTC thermistor to be placed in the series
isincreased or decreased, for example,
about one to 10 thermistors.

Figure 4 showsthe conceptual diagram
of an overheat sensing circuit for multi-
ple locations using the Posistor, which is
applied to anotebook personal computer.
This multiple series sensing circuit has
the following advantages:

More sensing points, more cost
effective

When devices other than the Posistor
PTC thermistor are used for sensing tem-
perature, acontrol circuit such asacom-
parator is required for each sensing lo-
cation. When the Posistor PTC thermis-
tor is used, only a single control circuit
and multiple PTC thermistors are re-
quired.

Posistor of different sensing
temperatures can be selected freely

Because the output of the Posistor PTC
thermistor isthe same at any temperature,
asisthe casewhen abasic circuit isused,
engineers can freely set different sensing
temperaturesfor each of the Posistor PTC
thermistor to be installed.

Not required Posistor can be short
circuited

When it wasfound out that a suspected
heat generating location during the ini-
tial product design phase has no heat prob-
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Fig. 4: Conceptual diagram of an overheat sensing circuit for multiple locations using the
Posistor PTC thermistor, which is applied in a notebook personal computer

lem or when the actually generated heat  the track record in the market. If engi-
islessthan the presumed level, thesens-  neersarefaced with such asituation, they
ing locations must bereviewed basedon ~ can simply short circuit the relevant lo-

cations. This aspect will allow them to
significantly reduce there-designing and
board modification time as well as man-
power.

Posistor as Standard Protection
Circuit

Murataintends to propose methods on
how to use aswell as examples of circuit
so that overheat sensing using the Posis-
tor PTC thermistor will become a stan-
dard protection circuit. Murata will con-
tinue the development and improvement
of its products through close and careful
consultation with its customers so that its
products can be used easily and freely.
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