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Chip PTC Thermistor (POSISTOR) H "

1. Features of temperature detection by PRF series

Resistance - Temperature Char.

Chip PTC thermistor (POSISTOR) PRF series has a characteristic that the resistance

value rises rapidly from a certain temperature due to an increase in ambient 100000
temperature. Typical characteristics are shown in the right graph. In PRF series, the ’,.‘ ‘:' I
point at_10 times of thg resistance value at _normal temperature (25°C) and the point —  ___PRF18BA471°B5RB ___/_/_I_
at 100 times of the resistance value are defined as the detection temperature. —
___ ——PRF18BB471"B5RB [ 1]
. . . . Vcc —— PRF18BCA71"B5RB
& — R
m Simple detection circuit PR BBDA7 1 BERE
The detection circuit can be detected by setting 10000 ——
the reference voltage to the output voltage of the = —
detection temperature without a microcomputer = I
o ) ; @ ] [
as the example circuit on the right figure. e 1771
[}
» f
m Easy to change detection temperature « / /
1000 _\ - 4
For changing the detection temperature, the circuit design can be used without N 17
change by only replacing the PRF type. Because PRF series has characteristics of E—
the same resistance value at normal temperature with the different detection
temperatures.
®m Monitor multiple locations at once 100
. . . o . . . o . -50 0 50 100 150
By using this detection circuit and connecting multiple PRF in series, it is possible .
Temperature [°C]

to monitor temperature at multiple locations. See page 5 for details.

POSISTOR, PRF series Site link1x
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Chip PTC Thermistor (POSISTOR)

»
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2. Temperature detection circuit and output by PRF series
m Constant Voltage circuit m Constant Current circuit
Vcc=3V Constant Voltage Circuit Output Constant Current Circuit Qutput
3.0 I I no [ |
— PRF18BA471"B5RB ——PRF18BA471°B5RB
R=22kQ — PRF18BBA71"BSRE i =10uUA — PRF18BBA4T1BSRB
23 — ——PRF18BCAT1"BSRB 0s _ ——PRF18BC471"BERB '
Vout PRF18BDA471B5RB PRF18BD471B5RB
PRF I Vout
2.0 Sensing =
= 2.04V Temp.2 /// o 06
® (100times) g
- S 1o ,(>j 0.47v Sensing } }
Z = Temp.2 1]
g 3 o (100times)
© 1.0
0-53V SenSing /// 0.2

0.0 —
-50 0 50 100 150

0.5 Temp.1 —— Sensing
(10times) / 0.047V Tgmp.l
10ti
IJ (1oimes) 77
50 10

Temperature [°C] Temperature [°C]

The same output can be obtained with a constant voltage circuit or a constant current circuit.
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Chip PTC Thermistor (POSISTOR)

»
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2. Temperature detection circuit and output by PRF series
m Constant Voltage circuit (10 connections) m Constant Current circuit (10 connections)
Constant Voltage Circuit Output Constant Current Circuit Output
Vce=3V 3.0 T T 1.0 I I
——BB 10 connections ——BB 10 connections
——BB single connection i =10UA — BB single connection
R=22kQ e Sensing 0.8
Temp.2
Vout 2.10v (100times)17 Vout
2.0 >
= : oo Sensing
PRF18BB Y ° PRF18BB Y g 0.51V (100tmas)
471QB5RB | |x10 § 15 471QB5RB | (%10 2
3
1.0

////
— : /

-50 0 50 100 150

0.0

-50 0 50 100 150
Temperature [°C] Temperature [°C]

When the detection temperature is reached at any one of 10 connected PTCs, the output will change significantly.
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Chip PTC Thermistor (POSISTOR) H "

2. Temperature detection circuit and output by PRF series

m How to use PRF temperature detection in multiple places

Vee=3v As shown on the left figure, place the PRF
near the heat generating part on the board and
R=22kQ

Regulator connect them in series. A single detection circuit
can monitor the temperature at multiple points.

Vout Even if the detection temperature is different
at each point, (For example, 100°C detection,
90°C detection, 120°C detection, etc.) PRF can
also be used.

After patterned the circuit design, the
detection temperature can be changed simply
by selecting PRF type. In addition, even if a
short circuit resistor is replaced in a place where
temperature detection is no longer necessary,

the circuit output at the detection temperature
will hardly change, so it can be used without
changing the circuit of the board.

Copyright © Murata Manufacturing Co., Ltd. All rights reserved. 21 March 2024 6



Chip PTC Thermistor (POSISTOR) "
2. Temperature detection circuit and output by PRF series ""‘R“t“

m Example of detection circuit

Composi Discrete Configrationl

Discrete Configration2
tion Individual IC base

Toshiba Thermoflagger™
Transistor base

Monolithic IC base

Circuit
example

, PRF PRF
PRF |
% PRF ]

When designing an overheat detection circuit in the PRF series, it is necessary to set the threshold of
the comparator circuit.

Combined with the over temperature detection IC "Thermoflagger™," it is easy to design a detection
circuit for multiple connections of PRF (POSISTOR).

Copyright © Murata Manufacturing Co., Ltd. All rights reserved. 21 March 2024 7



Chip PTC Thermistor (POSISTOR)
3. PRF Series Overview

»
Jn.uRata'

INNOVATOR IN ELECTRONICS

For Consumer

- General type

+ Full Lineup

- Narrow tolerance

(£3°%C)
L g

- General type

- 0402 size

v
- High resistance
- 0402 size

«%
- 0201 size

ee®

Sensing Temp. Sensing Temp. Max. Voltage Resistance
PR (at 4.7kQ) [C] (at 47kQ) [TC] vl (25C) [Q]
PRF18AS471QB5RB 145£5C —
PRF18AR471QB5RB 135£5C 150£7C
PRF18BA471QB5RB 125£5C 140£7°C
1608 PRF18BB471QB5RB 115£5C 130£7°C
(0603;:1’3’1) PRF18BC471QB5RB 10525C 120£7C 32 470+50%
PRF18BD471QB5RB 95£5C 110£7C
PRF18BE471QB5RB 8515C 100£7C
PRF18BF471QB5RB 75£5C 90£7C
PRF18BGA471QB5RB 65£5C 80£7C
Sensing Temp. Sensing Temp. Max. Voltage Resistance
Part Number (at 4.7kQ) [C] (at 47kQ) [°C] [vil (25C) [Q]
PRF18BB471RB5RB 130£7°C
PRF18BC471RB5RB 105£3°C 120£7°C
1608mm PRF18BD471RB5RB 95£3C 110£7C .
(0603inch) PRF18BE471RB5RB 85£3C 100£7°C 32 470+£50%
PRF18BF471RB5RB 75£3°C 90£7C
PRF18BG471RB5RB 65£3°C 80£7C
Sensing Temp. Sensing Temp. Max. Voltage Resistance
PELELI R (at 10kQ) [TC] (at 100kQ) [C] vl (25C) [Q]
PRF15BA102RB6RC 125£5C 140£3°C
1005mm PRF15BB102RB6RC 115£5C 130£3C 32 K509
(0402inch) PRF15BC102RB6RC 105£5C 120£3C °
PRF15BD102RB6RC 9515C 110£3C
Sensing Temp. Max. Voltage Resistance
PELEL (at 4.7MQ) [TC] vl (25C) [Q]
(3283{:“2:‘) PRF15BB103RB6RC - 130£3°C 32 10K+50%
Sensing Temp. Sensing Temp. Max. Voltage Resistance
Part Number (at 4.7kQ) [C] (at 47kQ) [T] vl (25°C) [Q]
(gggfmé‘ﬂ) PRFO3BB541NB7RL 115£5C 135£7°C 32 540+30%
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4. Toshiba Thermoflagger™ Overview

A CMOS process IC that detects changes in the resistance value of an external PTC thermistor and outputs
an abnormal signal to the outside.

m Pin Assignment(Top View) m Block diagram
Thermoflagger™

PTCO PTCGOOD PTCO PTCGOOD
5 4 5 4

| | | |
1.6 x 1.6 x 0.55 mm
v — Cpnstant current sourcé oo ot
bD Reference Voltgg —
> Push-pull output
N ® it f
0.5V
= L = - 1 —— ] PTCGOOD
L —
TCTHOX1xE TCTHOX2XE PTCO X ,'f}
Without FLAG signal With FLAG signal PRF
latch function latch function ! [|] GND
PIN Pin Description
VDD Power supply If the voltage at the PTCO terminal exceeds the reference
GND Ground voltage (0.5 V in this case), an overheat condition will be
RESET Reset for FLAG signal detected and the output of PTCGOOD will be "LOW."
PTCO Constant current out
PTCGOOD FLAG signal output For more information on Thermoflagger™, please refer to

Toshiba Electronic Devices & Storage's product page. Site linkl=

* Thermoflagger™ is a trademark of Toshiba Electronic Devices & Storage Corporation.
Copyright © Murata Manufacturing Co., Ltd. All rights reserved. 21 March 2024 9
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Chip PTC Thermistor (POSISTOR) »
5. Detection temperature error by PRF series and ThermoflaggerTM""‘R“t" '

INNOVATOR IN ELECTRONICS

The following points are the causes of temperature errors in temperature detection circuits using PRF series
and Thermoflagger™,

33v. Thermoflagger™

Over VDD

heating a .;}

=

n ( ) Ref.
PIC | | PTC | | PIC m —{ ] PTCGOOD

Thermistor Thermistor| Thermistor| PTCOLJ ',Z}

o % .

[IJ GND

n PRF series variation a PTCO output current n Detection voltage n Environmental temperature
variation variation of the undetected PTC
ex) ex) ex) ex)
PRF18BC471QB5RB TCTHO021AE TCTHO021AE Environmental temperature to which
Sensing Temp.(@47kQR):120°C PTCO Output current:10uA Reference Voltage: 0.5V a PTC other than a PTC that is
+ 7°C 25°C  :9.2~10.8uA 25°C  :0.42~0.58V temperature-sensing at 120°C is
60/85°C : 7.6~12.7uA 60/85°C : 0.36~0.64V St (ML ConEEes)

Using theses conditions, the following pages show examples of simulations using PTC thermistor(POSISTOR)
by single connection and multiple connections.

Copyright © Murata Manufacturing Co., Ltd. All rights reserved. 21 March 2024 10



Chip PTC Thermistor (POSISTOR)

»
5-1. Detection temperature error by single PRF connection muRata
(one location)

m PRF series Single Connection @ Simulation results

33V Thermoflagger™ PTCO Voltage
0.8 |
VDD Variation graph of Vpreo due to
N variation in PTC characteristics
Ref. 0.7 + constant current sourcea
B Preeoop In combination,
T X e ok PRF18BC471QB5RB and
GND - H-RH T--’-- ----------- ] TCTHO21AE
0.5 120°C+10°C/-8°C
@ Simulation condition = \l/
B o 34 Overheat temperature
PRF18BC471QBSRB 8 0.42V detection is possible.
Sensing Temp.(@47 kQ):120°C + 7°C £ B
0.3 Ref. Voltage
TCTH021AE variation
PTCO Output current:10uA (9.2~10.8uA @25°C) 0
TCTHO021AE
Reference Voltage: 0.5V (0.42 ~ 0.58V @25°C) 0.1
0 = "—:—:2
0 50

Temperature [C]
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Chip PTC Thermistor (POSISTOR)

»
5-1. Detection temperature error by single PRF connection muRata

(one Iocation) INNOVATOR IN ELECTRONICS
33V Thermoflagger™ POSISTOR P/N Ther;"jfrl‘;lgzerm Detection temp.& Error
L1VbD PRF18AR471QB5RB 150 +10/-8 degC
PRF18BA471QB5RB 140 +10/-8 degC
Lo PTCGOOD PRF18BB471Q(R)B5RB 130 +10/-8 degC
PRF18BC471Q(R)B5RB 120 +10/-8 degC
TCTHO2xxE
oND PRF18BD471Q(R)B5RB 110 +10/-8 degC
PRF18BE471Q(R)B5RB 100 +10/-8 degC
PRF18BF471Q(R)B5RB 90 +10/-8 degC
PRF18BG471Q(R)B5RB 80 +10/-8 degC
The detection temperature and PRF15BA102RB6RC 136 +4/-4 degC
error by combination of PRF series PRF15BB102RB6RC 126 +4/-4 degC
and Thermoflagger™ are shown in PRF15BC102RB6RC TCTHOZE 116 +4/-4 degC
the right table. PRF15BD102RB6RC 106 +4/-4 degC
PRFO3BB541NB7RL TCTHO2xXE 135 +10/-8 degC

Toshiba

POSISTOR P/N Detection temp.& Error

Thermoflagger™

PRF15BB103RB6RC TCTHO1xxE 122 +5/-5 degC

Copyright © Murata Manufacturing Co., Ltd. All rights reserved. 21 March 2024 12



Chip PTC Thermistor (POSISTOR)
5-2. Detection temperature error by multiple PRF connections

(multiple locations)

@ Simulation results

»
muRa_ta'

INNOVATOR IN ELECTRONICS

B PRF series Multi. Connections(5pcs)

Thermoflagger™

33V
ZN é}
Ref.
PTC PTCGOOD
"""""" thermistor .
) ~ 5}
Y GND
PRF 5pcs
@ Simulation condition
PRF18BC471QB5RB

Sensing Temp.(@47 kQ):120°C + 7°C

TCTHO021AE
PTCO Output current:10uA (7.6~12.7uA @60°C)

TCTHO021AE
Reference Voltage: 0.5V (0.36~0.64V @60°C)

Temperature of undetected PRF(4pcs)

@60°C

PTCO Voltage

0.8

0.7

0.6

0.5

I
Variation graph of V¢ due to
variation in PTC characteristics

+ constant current sou rcea

0.64V

TN

3 Ref. Voltage
variation
1
Environment Temp.

0.2
of undetected PTC

0.1

.....

0 k===
50

Temperature

[c]

In combination,
PRF18BC471Q(Multiple)

and
TCTHO21AE

120°C+13%C/-10C

Overheat temperature
detection is possible.

21 March 2024 13



Chip PTC Thermistor (POSISTOR) H "

5-2. Detection temperature error by multiple PRF connections
(multiple locations)

B PRF series Multi. Connections(15pcs) B I uR e

PTCO Voltage

s33v. Thermoflagger™
08 T T3
Variation graph of V¢ due to i :'
Vi = variation in PTC characteristics ! i
Ref. S 0.7 + constant current sourcea - E '.' i In combination,
............ T 5 Ll LR pRE18BC471Q(Multiple)
Y ) FiN . 0.6 N o.6av .': and
PRF 15pcs GND i TCTHO21AE
]
0.5 :
@ Simulation condition a ! 119°C+14°C/-11C
> 1
PRF18BC471QB5RB _ 04 H Overheat temperature
Sensing Temp.(@47 kQ):120°C + 7°C s |LIL] vgey 4L L)L : detection is possible.
>
TCTHO21AE 0.3 Ref. Voltage
variation
PTCO Output current:10uA (7.6~12.7uA @60°C) !
0.2 nEnvironment Temp.
TCTHO021AE of undetected PTC | |
Reference Voltage: 0.5V (0.36~0.64V @60°C) 01 A‘
4_-/
Temperature of undetected PRF(14pcs) @ |eeemcccmcacaaas -‘ ----------------
0
50 100

@60°C
Temperature [TC]

21 March 2024 14




Chip PTC Thermistor (POSISTOR) H "

5-3. Detection temperature error by multiple PRF connections
(environmental temperature change)

m PRF series Multi. Connections(5pcs) @ Simulation results

Influen f environmental temperatur
uence of e onmental temperature PTCO Voltage

s3v. Thermoflagger™ 0.8 : :
Variation graph of V¢ due to
VDD variation in PTC characteristics PTCO Voltage
i 0.7 + constant current source 7 i +13°C
7~ = B i
............ o] PTCG00D PRI j ?
thermistor] preg) g} 0.6 0.64V 0s { f
) 7~ - { n
Y GND 055 5 if I
PRF 5pcs 0.5 g { (!
:E 0.5 z I
— = § fl
. . i = s i |
@ Simulation condition = i i
a ) R
PRF18BC471QB5RB IS ESIANENENRNRNEEE | i
Sensing Temp.(@47 kQ):120°C + 7°C o ile—jf I
g P(@ ) 0.3 Ref_. V_oltage -10°C ; // },‘ :
TCTHO021AE Va"altlon Cio 110 120 130 140
PTCO Output current:10uA (7.6~12.7uA) o nEnvironment Temp Temperature ['C]
TCTHO021AE of undetected PTC
® Environment temperature 60°C
Reference Voltage: 0.5V (0.36~0.64V) 01 Detection error : 120+13°C/ -10°C
Environment Temp. of the undetected PRF(4pcs) @ = |- oo daooifo-- e
@6000 0 e E e T e T ST SR S T SR SR T
@85°C 0 50 100

Temperature [C]
ed. 21 March 2024 15



Chip PTC Thermistor (POSISTOR)

'
5-4. Detection Temperature error by PRF series and ThermoflaggerT"’".N'w"‘jm 2"1“ '

Toshiba Undetected Detection temp.
POSISTOR P/N
s33v. Thermoflagger™ ! Thermoflagger™ PRF Temp. & Error
' 5 120 +13/-10 C
VDD 4} 10 60°C 120 +13/-11C
= y 15 119 +14/-11 C
— : pTccoop | PRF18BC471Q(R)B5RB TCTHO21AE
............ _|thmmswrr h 5 120 +13/-11 C
pTCO[ | %}
. J T ZS 7 10 85°C 119 +14/-12C
GND
PRF 15 118 +14/-14C
5 116 +6/-9 C
The detection temperature and error by 10 60°C 115 +7/-11 C
combination of PRF series and Thermoflagger™ 15 114 +7/-17 C
' ' table. PRF15BC102RB6RC TCTHO21AE
are shown in the right tab - 116 +6/-10 C
In case of multiple PRF connections, when the 10 85C 114 +8/-21C
environmental temperature of undetected PRF 15 Undetectable

is considered, the detection temperature and
temperature error change. Also, undetectable
combinations occur.

Please contact Murata for further temperature
error simulation. Contact us |0
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