nofi—FY9=—=A82)U=—X ON BOARD THERMISTOR SERIES

[(EHEE)—F217] [High precision leaded type]

SREY—XE. BWEETOERROBEMESDSVILBERE, BER The high precision has very tight resistance and B value tolerances to allow
EETREE T55. BNERUBERDHREEWHTNEL LEMATY. very accurate temperature control or compensation.
SR
.H/'l* Type <I# Dimensions (mm)
2 1)—R% F2AR
Series Construction

30+3
Q

CH259U—X
CH25 Series ‘-

5
e 3
%

(2.5)

] 1

resam” 17 N\ mov—wana—rmesigos

Epoxy resin Ph-free Soldered Cu-Ni wire 0.3

KUY L pEES 0016
Polyurethane coversd wire

Pb7 Y —lkATEBIF
Po-fres Soldered

RH16)—X
RH16 Series

1.8max

2~5

- . FUYLE EESRe0.2
PHO8/—X R g Covered e 7.2
. = TR N——PbT U—RATEHIF
PHO08 Series - RUTATNTL Po-iree Soldsied
971 L
[
)—F L=25mm PHOB-t s ke e - 25
217 L=50mm PHOB-t ks e s - 50
Radi L=75mm PHO-t s ke e 75
adial L=100mm PHOB- #: e e - 100
Leaded
S - C=— L HEER
Type o EESUEE RO Tl FVG covarsdwis
o {
el
12
L
|
BN35U—R | . o T —
) ~25mm - .
BN35 Series
L=50mm BIN3G -k e s e 2k 8- 50
L=75mm BN35- thsfe st e ol sk- 75 -
|=100mm BING5- t ot 8- 100
L=125mm BN35-dh skt e e fe - 125 !]l_ .
|=150mm BIN5- kot ok s~ 150 g_ b
x
AR 13
3 L G y— s = E
GR15:/U_Z\\ g Lead wire é ‘-_’.’
5
. - o
GR15 Series -
- =
Z5HY—F  HSAE 23
% Nihox  Sligleadwire  Glass tube s s
- S0 e Ni-barrisr &
7E )b | GH13ZY —R ihrmoE [ I ]
J—FR GH13 Series Soldr plated | —F |
9’(7 f 20 s 30 1
; Z5HU—k  HIXE i
Axial % NishoE Slxz;leadwwre iacg ube S |8
Leaded ~ = Ni-barrier
T GH20/)J—X A1 E { I ]
ype GH20 Series Soldr pled | I |
f 30 a0 T 30

U= FRICIE, Sn>E (Pb7 U )ARETTNET, SHEIEHEVEDLETEL,  *Regarding lead wire, we can supply tin plating {pb-free).Please consult us the detail.
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noh—FY9=—=A82)U=—X ON BOARD THERMISTOR SERIES

CH25, RH16, PHOS8, BN351)—X

Q@ EBEUESL - - CH25:6=0.7mW/"CRH16:5=0.6mW/C,PH08:5=0.8mW/C,BN35:0=2.4mW/C
@TREN CH25:P=59.5mW,RH16:P=51mW,PH10:P=48m BN35:P=132mW

CH25, RH16, PHO8, BN35 Series

@Hzat dissipation constant. . . GH25 : 8=0,7mWFC,RH16 : 3=0.6mW/ C,PHO8 : 3=0.8mMW/ C,BN35 : §=2.4mWI'C
@Power ratinge e+ eeveneens CH25 ; P=59.5mW,RH16 : P=51mW,PH10 ; P=48mW,BN35 ; P=132mW

HOLSINHIHL OIN
WNI—EN-2z

. N . EFUiE Resistance HBE
*/S'Je:eég. ﬁl?ypf' R25 EHIEEF A2 Resistance tolerance BEBﬁVa‘IBUZeSI 50 Biéﬁva?UZESIBS Thif:"n;‘;ahlt_ 1(?!5”6 N
i1% iz% i3% constant t {sec.
3G501 % * 50000 O O ©) 3,450K+1% 3,488K 14
3G102% * 1KO O O ®) 3,450K+1% 3,488K 12
6D102% * O O O 3,930K+1% 3,841K 14
3G202% * KO O O ®) 3,450K+1% 3,488K 14
6D202 % * O O ©) 3,930K+1% 3,941K 12
3G302% * 3K0) O O ®) 3,450K+1% 3,488K 12
6D302 %k % O O O 3,930K+1% 3,841K 14
3H502% % 5KO O O ®) 3,450K+1% 3,486K 14
CH25 6E502 % — O o 3,950K+1% 4,001K 12
3H103% % 10KQ O @) O 3,450K+1% 3,486K 12
6B103 % % O ©) ©) 3,950K*+1% 3,889K 14
6B203 %k * 20kQ) O [©) ©) 3,950K+1% 3,989K 12
3U303 % * 30kQ O O ©) 3,950K+1% 4,025K 14
3UB03 % %k 50kQ O O ©) 3,950K+1% 4,025K 14
3U104 % * 100kQ) O O O 3,950K+1% 4,025K 12
4L204 * * 200kQ — O O 4,550K+1% 4,629K 14
41304 * * 300kQ — O O 4,550KE1% 4,629K 14
41504 > 500k — O O 4,550K+=1% 4,629K 12
3G202% * 2kQ O O ©) 3,450K+1% 3,488K 6
6D502% % 5kQ O O ©) 3,930K+1% 3,941K 6
3H103 % % 10KO O O ©) 3,450K+1% 3,486K 6
RH16 6E103% * . O O 3,950K+1% 4,001K 6
3U503 % * 50kQ O O ®) 3,950K+1% 4,025K 6
3UB03 % 3k 80kQ) O O ®) 3,950K+1% 4,025K 6
4A104 % 3k 100kQ — O o 4,020K+1% 4,099K 6
41304 % * 300k — O O 4,550K+1% 4,629K 6
PHOS 3H103% * 10kQ) O O ©) 3,450K+1% 3,486K 6
3U104 % %k 100kQ) O O ©) 3,950K+1% 4,024K 6
3H1033% * 10kQ O O O 3,450K+1% 3,486K 40
BN35 3U104 % * 100k O O O 3,950K+1% 4,024K 40
5B225% * | 2.2MQ — — O 5,200K+ 3% 5,290K 40
MRTTF—RICEALTIE, BHAR—LR—ICEBBLTHEYETOTTBBENET., *¢Regarding R-T data, please refer to our Home Page.
GR15V1)—X GR15 Series
Q@EEUESR -+ 6 =0.7mW,°C @Heat dissipation constant-««--+ 8=0.7mW/°C
[ F=liE oot T =6sec. @®Thermal time constant.«.-.-... t=6sec.
OERES vvnnee P=87TmW (150°ClifZkdn OPOWEr rating «--eeeeeeereneeennnne P=87mW{(max temp.150°C)

P=192mW (300°Ciif ) P=192mW(max temp.300°C)

300°CTHEAS, 300°C Heat resistance

e —Z% fiz & iﬁi}gﬁtF';;St;r;i?stance tolerance BREE B25/50 BEE B25/85
Series Type R25 i_’l % 2% 3% B Value B Value
7A103% * 10kQ O O O 4,397K+=1% 4,369K
6P493 % % 49.12kQ O ©) O 3,948K+1% 3,984K
7C993% % 98.63kQ O ©) O 4,036K+=1% 4,074K
7B104 % * 100KkQ O O O 4,828K+1% 4,843K
GR15 7D234 % * 231.4kQ O O O 4,207K+1% 4,254K
5D105% % 1MQ O O O 5,121K+=1% 5,184K
7E145°% % 1.388MQ O O O 4,460K+1% 4,537K
5E106 % % 10MQ O O O 5,393K+1% 5,486K
MRTTF—RICEALTIE, BHAR—LR—ICEBHBLTHEY ETOTTBBENET, *¢Regarding R-T data, please refer to our Home Page.
150°CT#AS,  150°C Heat resistance
2 y—X4% A & Eﬁﬁ% FieSiStanC? BEH B25/50 BXEE B25/85
Seriae 'I/'ype R25 IBPUESF A ZE Resistance tolerance B Valie 5 Valte
+1% +2% +3%
65222 % * 2.186kQ - O O 3,386K+1% 3,419K
3G302% %k 3k — O O 3,490K+1% 3,527K
6Q542 % * 5.369kQ) - ©) O 3,423K+=1% 3,468K
6Q852 % * 8.471kQ - O O 3,423K+=1% 3,468K
GR15 3HBE2* * 8.563KQ O O O 3,477K+1% 3,519K
6Q113 % * 10.74kQ - O O 3,423K+1% 3,468K
6M373 % % 36.74kQ O O O 3,985K+1% 4,099K
6N493 %k % 48.70kQ O O O 3,935K+1% 4,030K

MRTTF—ZICEAL T, BHA—LR—JICRBBLTHYETOTTBRERAVET.
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THERMISTOR

NTCH— I R ZDEXEFHE

HP—Z 2%, BOREFRBEEONTCH—IX2TT, H—TaMEDR
HNEERLT, ERHBEIGAVMEEES >Rt t> IV I X TT,
ZOfs, MNHETED L EBIC, EhfE - BEFEDIESDELIEEIT
T B5PHREZRILDBTRPISE LT, BRETSHBEOKHIA
BTY. MV - SEAEO - —XICHE T 2 ZEOMK « FiEDELOHH Y,
BROTCELRILBISALET.

WiE—RERT

H— 2 X2 DG —REREISALMICTRENET.

NTC Thermistor basic properties

Negative temperature coeffcient{NTC)thermistors are manufactured from high
purity and uniform materials to achieve a construction of near-perfect theoreti-
cal density. This ensures small size, tight resistance and B-value tolerances,
and fast response to temperature variations, making a highly sensitive and
precision component. Thermistor is available in a wide range of types to meet
your demands for small size and high reliability.

HResistance - temperature characteristic

The resistance and temperature characteristics of a thermistor can be ap-
proximated by equation 1.

1 (eq1) R=Roexp {B(/T—1/To)}

R BET (K IckH BiEHE

Ro :RETo(K) lcd51F B iEhE

B :BEH

T (K)=t(C) +273.15

BLEEOY— I X2 ORFHEIEBERS—ETIEE L. TOEbIZtRIERK

ILE>TREVETHRAKICRREILERBEIHIVET.
HOTHEWEEERIC 1 ZERAY 5L, RAELENELCET.

T TRIHDOBEHER 2T T LS ICREOREKETHT Lick>T. &
AMEEDEZESYNEGAEBT BT EHTEEXT.

R :resistance at absolute temperature T(K)
Ro :resistance at absolute temperature To(K)
B :Bvalue

¥T(K)=t('C)+273.15

The B value for the thermistor characteristics is not fixed, but can vary by as
much as 5K/°C according to the material composition. Therefore equation 1
may yield different results from actual values if applied over a wide tempera-
ture range.

By taking the B value in equation 1 as a function of temperature, as shown in
equation 2, the difference with the actual value can be minimized.

32 (eq2) BT=CT?+DT+E

C, D, ElZEH

FrERAEIC K ZBERDIES DERFEREDTILE B Y C, DICELIZE
VEHh, TOTERBEBDIESDOEDHEAT BIBEIE,. EREICMAN
BRWEIKBEYET,

@THC, DENEH
EHC, DEIZ480 CRE. #EHE) 7—4 (To, Ro) (T1,R1) (T2 R2) (T3, Rs)
IS TFRI~6ICE>TROSNET.
To& T, T2, TsDEHEH ST31C TB1, B2, BsZ RS, LITORITHAA

C, D, and E are constants.

The B value distribution caused by manufacturing conditions will change the
constant E, but will have no effect on constants C or D. This means, when
taking into account the distribution of B value, it is enough to do it with the
constant E only.

N

@®Calculation for constants C, D and E E

Using equations 3~6, constants C, D and E can be determined through four *Ij'

temperature and resistance value data points (To, Ro). (T1, R1). (T2, R2) and =

(T3,Ra). é
With equation 3, B1, B2 and Bz, can be determined from the resistance val-

ues for To and T1, T2, T3 and then substituted into the equations below.

3 (eqd) B":M

o To

_ (B1—B2) (T2—T3) — (B2—Bs) (T1—T2)
4 (eq4) Cc= (T1—T2) (T2—T3) (T1—T3)
{5 (eq5) p= BB C(M+T2) (1—T2)
(T—T2)
56 (eq6) E=B1—DT1—CT1+ T1
OEHEOHE TS ®Example

ER—RERERS 525 COIRHIE : 5 (kQ)BESRE : 50(K) TH3Y
— 2 24 M10°C~30°CRIDIEHE%E RS B.

OFE
OER—RERERD S, FHC, D, EERD S,

Using a resistance-temperature characteristic chart, the resistance value
over the range of 10°C~30°C is sought for a thermistor with a resistance of
5kQ and a B value deflection of 50K at 25°C.

@®Process
(DDetermine the constants C, D and E from the resistance-temperature chart.

To=25+273.15 T1=10+273.15 T2=20+273.15 T3=30+273.15

@BT=CT?+DT+E+50icfRALBTERDH B,

®R=5exp {BT(l/T—1,298.15) Hc&igE R ALRERD S,
T 1 104273.15~30+273.15

(@Bt= CT2+TD+E+50 ; substitute the value into equation and solve for BT

®@R= 5exp {BT (I/T-1/298.15)} ; substitute the values into equation and solve
forR
T :104273.15~30+273.15
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O —REREZRTRT 5 ERNOBY EBYET,

@®Results of plotting the resistance-temperature characteristics are shown fig-
ure 1
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(@) EVWWET,
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HOLSINHIHL OIN
WNI—EN-2z

LT TalcADFSH 2 DIE, €OREHERBEELNRE LRI LT
PIBTEERLET.

WEREBEL (JIS—C2570)

BURECER (O) IRBATHRETY — I X4KXTFOREE, BEMBACL>T,
1CLIF21BILBELBNERTERTY.

ATHRETOY— IR 2EET. AREETSHERNP L ORICROER
DRIILET.

S
T1i—T2
¥ (P=P+R=I+V)

AZOJiEREE. TRRllERtc L 2RERETT.

@®25°CEpEZER A
QT F¥vIVU— R, SITIVU— FEA FiddHERRIC TUE.

BERESH (JIS—C2570)
EREEEBET, &L TARTEZBHORAME.

AEOJREHES. ERERREE25CEL. ARELVEHLIETT.
GO EMEH=FREEHX (RS EREE—25)
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HResistance temperature coefficient

The resistance-temperature coefficient (a) is defined as the rate of change of
the zero-power resistance associated with a temperature variation of 1°C at
any given temperature.

The relationship between the resistance-temperature coefficient (o)) and the B
value can be obtained by differentiating equation 1 above.

—%xwo (%,7°C) « «+ » « (2.1)

A negative value signifies that the rated zero-power resistance decreases

HHeat dissipation constant (JIS-C2570)

The dissipation constant (8) indicates the power necessary for increasing the
temperature of the thermistor element by 1°C through self-heating in a heat
equilibrium.

Applying a voltage to a thermistor will cause an electric current to flow, lead-
ing to a temperature rise in the thermistor. This " intrinsic heating " process is
subject to the following relationship among the thermistor temperature T1,
ambient temperature T2, and consumed power P.

(2.2)

Measuring conditions for all parts in this catalog are as follows:

(MRoom temp is 25°C
@Axial and radial leaded parts were measured in their shipping condition.

HPower rating (JIS-C2570)

The power rating is the maximum power for a continuous load at the rated
temperature.

For parts in this catalog, the value is calculated from the following formula us-
ing 25°C as the ambient temperature.

(formula) Rated power=heat dissipation constant X (maximum operating
temperature-25°C)
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Y—I 2 EREL Y EIGREMERE LTHAT 255, Az
LBRELANTATNBMEELDBN. UISTEERINTBY £8A. )
SFARELRZCCE LIRS, RABMEEARRASVEHTEET.
RREER =t <X BUEIER - (3.3)

BEAEBEEEZT(bIC L ZHEEE (JIS—C2570)

CYOBRORET, —IX20REEBEE#2ZEIE8E, Y —ZXA4%F
DBREHRVIDBESL., REIERELDBEEDNG3.2%ELTHDICET
ZERERT ER.

Y—IREOBEREZTHSTACER e
BT, IKIEROBROSEILET .

e BBREEY—IX2DR

EMaximum operating power

Definition : The power to reach the maximum operating temperature through
self heating when using a thermistor for temperature compensation or as a
temperature sensor. (No JIS definition exists.) The maximum operating pow-
er, when t C is the permissible temperature rise, can be calculated using the
following formula.

Maximum operating power= t X heat dissipation constant:-- (3.3)

HEThermal time constant for changes in
surrounding temperature (JIS-C2570)

A constant expressed as the time for the temperature at the electrodes of a
thermistor, with no load applied, to change to 63.2% of the difference be-
tween their initial and final temperatures, during a sudden change in the sur-
rounding temperature.

When the surrounding temperature of the thermistor changes from T1 to Tz,
the relation between the elapsed time t and the thermistors temperature T
can then be expressed by the following equation.

T=(T1—T2) exp (—t/T) +T2e+++(3.1)
=(T2—T1) {1—exp(—t/T) } +T1+++++ (3.2)

TOEHT ZBEEHREVVLET.
TTTt=1,d3BE: (T—T1) (To—T1) =0632&BVET,

SWBZZELRERDESY, Y— I R2OBEHSVELEEED63.2%E
t¥ 2 £ TORMOMREREBY ET.

RS Y — 2 A2 BEEOELRIIRI1DBEY TY.

{ T—T1
T2—T1

T 63.2%
2T 86.5%
3T 95.0%
4T 98.2%
5T 99.4%

&K—1BBEEH Table-1 Thermal Time Constant

A0 RHES TiRAERtc L ZRRETT.

ORBBESCHS25°COFEERPICEELIE., Y—ZX2DBEH
34.2°Clc %2 TORHA.

@QF X% IV—F, SYTIVI— FaA FidHaERRICTRIE.

ia, BARREUESR. PARREEIL. RIBRMA. RERMHICL>TEELETOT,

TEETEW,
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The constant t is called the heat dissipation constant.
If t= 1, the equation becomes : (T-T1) / (T2-T1) = 0.632

In other words, the above definition states that the thermal time constant is
the time it takes for the temperature of the thermistor to change by 63.2% of
its initial temperatrue difference.

The rate of change of the thermistor temperature versus time is shown in ta-
ble 1.

Temp. (T)
BET

63.2%

T1 - e,
Time (t)

Measuring conditions for parts in this catalog are as follows:

(DPart is moved from a 50°C envirconment to a still air 25°C environment until
the temperature of the thermistor reaches 34.2°C.
(@Axial and radial leaded parts are measured in their shipping form.

Please note, the thermal dissipation constant and thermal time constant will
vary acccrding to environment and mounting conditions
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