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1 &R
DATA SHEET
T
Marking NTC
2.5D-11
SR EpEEtEiAg
Coating| Phenolic resin
BitEe B2
Coating color|Black
MEY B
Lead style|Straight Lead
@ Comply with RoHS 2.0 3|44 CPAR
@ Halogen-free Lead material| Tin-coated copper-clad steel wire
@ Comply with REACH
EE MRS
PEERARIS 170R511C1HAOD
A
e | 2.5Q/D11/F5.08/ £ J/L22/(2.5D-11)
LIS N
Customer P/N
FIHEEE (R25) o
Zero-Power Resistance (R25) 2.5Q £20%
RAIERESER 5A
Maximum Current at 25°C (Imax)
BIE o
s 2100K =10%
BUEF =& () o
Dissipation Factor (&) = 13mW/'C
EAFEE(T)
Thermal Time Constant ( T) <558
Imax FEERER 0.1260

2B0VACTERASFHERERE

Recommend Capacitance @ 240Vac

680pF

E:
HEEFEMA+T, HRREEERR
BEAWN, IABERAEEEETR

TEREESE o 9 FHENNE BB ANTCRABNEE &
Operating Temperature Range -40°C ~ +170°C g;ﬁ;‘%%%ﬂgagjjo -
IHEREINTCABERNR IHEE T
D 13mm max HFARSIR AR, TR
T 6.5mm max P EAHEEEEFEATE=1/20V2aLAE
H, ERFBEANESEEEEER
R85 F 5.08mm=1.0mm BB L.«
Dimensions L + wnsZ, MANSBEA, iR
22mm +4.0mm NOBABBERBN, K2R
pd 0.55mm=0.1Imm
c 3mm max
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2. 1

Introduction

BB RIS ER R E—EERERERENT SR/ \FIFEEEE. HBENEWATLIRIME
E’Jizai%%%r EaERERFERS MBS . SEEEEEE RS EN TR R HEEES
FERHTERE.

NTC (Negative Temperature Coefficient) thermistors are resistors with large negative temperature coefficient. Change in resistance of
the NTC thermistors can be brought about either externally by a change in ambient temperature or internally by self-heating resulting
from a current flowing through the device. This predictable change in resistance as temperature changes is the basis for all
applications of thermistors.

BREREAMEESBENFEEN—IE, BEIShE. . ], . SFERNBESERNDE
IBIEEETRARRIFARFIR T . BB EF BRI TENERIIAERY, ERFERIBESE
TAURIQFIQ, BEREHE-2%/ CEI-65%/Co

The semiconducting material of NTC thermistors usually consists of a sintered ceramic fabricated in a variety of shapes and sizes
from a mixture of oxides chosen from Mn, Co, Ni, Cu, Fe and etc. ...By varying the composition and the size of the semi-conducting

elements, resistance values between 100 and 10° ohms at room temperature can be achieved with temperature coefficients lying
between -2% to -6.5% per °C.
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3. FEFEERAA

3.1

3.2.

Application Notes

RIEERIDE

Surge Current Suppressing

HEEAEES, SEEE%, Mﬁ‘n’:ia?ﬁmha%ﬂmnﬂaggﬁﬁEEJ?E@E%EP R SNREEEE—ELLERETE
BReHBEREIRESR, FIFNCEEEERTIEER ARG BB ERE SR LA RER

BERAEEA, WEAESHIHIREERFALE, HRAERNEHE, AERRAERETS,
EIREN FREIEAFEINIER, A28 TFERMAERIRIER L.

If circuits consist of capacitor, bulb filament, heater, or inverter for fluorescent lamp, they will produce a surge current (10~100 times greater than
a normal operating current) at the moment of switch’s turn-on. Zero-power resistance of NTC thermistor limits the surge current during initial turn-
on, and then heats up the thermistor following continuous flow of current. The thermistor’s resistance is reduced to a very low level and allows
operating current to flow during normal operation.

RT

SW A AN _
= —J.\\\ 7/_\7_//\_/,-.—

) - .1

Without NTC

With NTC

=N

LEDIBEMRE
Protecting LEDs from Thermal Stress

BT S SELIESDEE. NTCAEEERELIDREET —(EAMERIRRAZR, ERTELD
?%J ll-:tg 1§LEJ lmETBEF'fEEE[EjJ%lﬁ; {% LED;E ,\\E,Eiiﬁo

Thermal control is a very important aspect of high brightness LED control. NTC thermistor, a simple solution of LED temperature
control, is used in LED control circuit to reduce the current as temperature increases. It is possible that current rises following the
increase of temperature to protect LEDs from overheating.

Thermal control circuit We m/ m/

Vin V sense

LED driver m

GND

Thermally Connected
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4 g
Terms and definitions

ﬂ’éﬁl{ EiERE—EERENEEBREHENFERTY, EEESHEERESEERERNEW
{0

A thermistor is a thermally sensitive semiconductor resistor, and its resistance changes following the change of temperature.

RERENTC)MEIEE R R — 2 BB ERE REAIT SR \HIFE ERR=S.

Negatwe temperature coefficient (NTC) thermistor is a resistor whose resistance decreases following the increase of
temperature.

3) FINREBEEE—ERERGT, SIEESERERFEENMEFFSEHRESERENEC/IVR
0.1% B, Ly BB R (BB R IR EE.

The zero-power resistance is the resistance value measured under specified temperature conditions, and the self-heating
during measurement can be negligible or the change of resistance caused by self-heating during measurement is less than

1) R REEEINFEEEAEEEES CRIRE R E MRIEEAEIRISRATIER

The maximum rated power dissipation is the maximum power rating applied to the thermistor contlnuously at25°C.
TEFMERIERERIB25 Ca{RAR0 CRFHMIREE, FAREILAITUAS AR REEEI0% .

Please refer to derating curve below when the ambient temperature is over 25°C or below 0°C. The curve is derated linearly to
0% at TL and TU.

1 U: TIEREER(C)
(. Maximum operating temperature (°C)
100 L TYRERETR(C)
o Minimum operating temperature ("C)
fign:
For example:
IRIBIRE (Ta) = 60C
Ambient temperature(Ta) = 60°C
TYERE EFRU) = 2001C
Maximum operatingtemperature (Tu) = 200°C

-2
|'|'a_1 TU stlmax 80/)|max

0

T, 0 25 T,
Temperature (°C)

mEFIE R A E RS IIREREAREE CEIER.
R T charactenstlc is the relationship between zero-power resistance and body temperature of a thermistor.
HIBESTBEAANT:
The resistance law follows approximately the formula below:
1_1

RleeB(T Tl)
HEE, RFRIDBISREREREFINANXF MRASNZINRERE, HPREREHA
FE (Kelvin), BIEEEABUBHEE.

R and R1 are the values of a thermistor’s zero-power resistance measured at temperature T and T1 respectively. The
temperatures are expressed in absolute temperature (in Kelvins), and B is the thermal sensitivity index.

6 ER-BERFHRIEEDL CELTRP, BiBHERSMinIIEREEREEENERE
mbj?,ﬁéuu, Z[ERIEEIR.

V-I characteristic is the relationship between dc or ac voltages across the thermistor and the applied steady-state
current under 25°C still air.
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5. BUSEER B AT
How to order
MZ 2R5 11 C 1 H AQ0
® @ ©) @ ® ® @
F B2 FENE
NO. FEATURE CODE EXPRESSION
FREERl
©) PROng(; TYPE MZ: THERBEUNTCEAESEERE (POWER NTC THERMISTORS)
FINZERENR
2 ZERO POWER RESISTANCE 2R5: 250
T #A=VEY
® NOMINAL DIAMETER 11 Lmm
@ FAIEE(LEAD SPACING) C: 5.08mm
® FADEY(LEAD STYLE) 1. B (Straight Lead)
® Bl (LEAD LENGTH) H: 22mm
@ &S A0O: =447 75 (Non-trademark mark), LA WL %32 %% (See Data
Marking Sheet)
6. 452
Features

B /NEEFE. ATHR, MIFIRESBMEEIE
Small size, large power and strong capability of surge current suppression

B REEER

Fast response to surge current

W HEE (BE ) X, BREREN

Large material constant (B value), small residual resistance
B &SR, T84S

Longevity of service, high reliability
B %52, ERSEE

Integral series, wide range of applications

1. [EFAEEE

Scope of applications

W BRER, FER, Ehtds, UPSE

Conversion power supply, switch power, Adapter, UPS power

EFHIREIE, LED BRENERS, HEm=mNSIEIIMES

Electronic energy saving lamps, LED driver circuit, electronic ballast and all kinds of electric heater

W ETEE, SES
Electric motor, transformer

W SEHRGRE. BEres
All kinks of CRT displayer

B HEENECRPER

Halogen lamp and other lighting lamps
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6. I B ES

MEASUREMENT AND TEST
o = i e
' [tem Specifications Testing Method
TERESE RN ERSs e RIFE T EESIRIRISRESE. TF
TERESE BESEEREAENRIMEENMESRIIFIERF.
1 Operating temperature -40°C ~ +170°C The operating temperature range is ambient temperature range for thermistor’s continuous
range operation at zero-power. Limits of the upper and lower operating temperatures are specified in
each series.
FINERER SRS CIREREPATAMSAIERECRIE BB 5Vdc),
FBINZEREH The zero-power resistance is the nominal value at standard temperature of 25°C (Testing voltage:
2 Zero-power resistance 2.5Q +20% 1.5Vdc).
(R25) R EEEREET, MEL-2NE.
Note: after placing for 1~2 hours under ambient temperature
RAIEREER  |EOREEG o
3 | Maximum current at 25°C |No visible mechanical damage. 1;22550(?’;]“}#-': ﬁfﬁﬂdﬂﬁgﬁ' EE"{'“Lﬁ’l;IJf"It" i
(Imax) ARISR2S <20% , the maximum steady state current was used for testing.
EFIRBERT, HERAERE g 1
NEMUETIESRERGEREE o7
963 2% B FT FR OB RS, s | b
The thermal time constant is a 63.2% change of  * ’
thermistor's body temperature from its initial
temperature (T0) to specific temperature (T1) e
Hgﬁ%ﬂ nndnar 7arn nawinr nanditinne
4 Thermal time constant | <<55s SOl BB R MY R SRR R T
(1) Thermal time constant and temperature change ratio time
FReSHE
Temperature rise time T 2T 3T AT 5T 6T 7T
T0-THEREEMEER (%)
Rate of change (%) for T0-T1 63.2| 86.5) 95 98.2| 99.4| 99.8| 99.9
% PR 25 R AR 7 L 2% A, AV FhL B 88 ¥ 6 ) 30 BT Jl Iy AR A
IR ALK EL B . Dissipation factor is ration of thermistor's temperature change caused by
its dissipation power under specific ambient temperature.
PR R % AT R AR AL R
5 Dissipation factor >13mW/C It can be expressed by the formula below,
(o)
© 6—V><I;(T2 —T1)
BERILAMW/ CIRRR, AFREMENEIRIEMN] CArRERIThE
It is expressed in mW/°C which stands for dissipation power for thermistor's increase of 1°C.
BERIEERERREESWRIEEUREE (((REEERESHRNR
£), 9 TMTENLAKF~
The B-value is an index of thermal sensitivity and represents slope of R/T curves. It can be
showed by the formula below,
T XT R
6 B 2700K 10% B= 1" 2 x|pge-L
B-value To—Tq Ry
RIR2: RETYT2RSAIEEE, BEREQ
Resistance in ohms ( Q) at temperature T1/T2
T1=298.15K (+25°C)
T2=358.15K (+85°C) for B25/85
BEEo L5199, LIBEE 1§65 | HimGENEEIE, BARIRER25+5C. RERISmmAEEPEE
7 Solderability =95% BENTCABE R umbmmBR, 54E2-3%0. ( 2 RIEC 60068-2-20 /GB2423.285H B Ta )
AN The terminals shall be uniformly tinned, | Dipping the NTC terminals to a depth of 15mm in a soldering bath of 235+5°C and to the place
and its area=95% of 6mm far from NTC body for2-3s (See IEC 60068-2-20 /GB2423.28 Ta )
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N BE i HErk
’ [tem Specifications Testing Method

HRIBIEC 60068-2-20 ( GB2423.28 ) EHERTHIE(TELER.

REBIZEZ, B5|HimhENRENE, BAZRER260=5C. FRERL5mm
[ t= RUSHIET, SHMEEENTCABE Numemm iR, #EEFI0=17, E25+2°CIRMETIR
8 | Resistance to soldering 1B54—5nig, 1ERIETHERERR.

heat Dipping the NTC terminals to a depth of 15mm in a soldering bath of 260+5°C and to the place

EORIBE

No visible mechanical damage.

AR25/R25 <20% . .
for 6mm below from NTC body for 10+ 1s.After recovering 4-5h under 25+2°C. The zero power
resistance value R25 shall be measured. (See IEC 60068-2-20 /GB2423.28 Th)
FRIBIEC68-2-21 ( GB2423.29 ) :RERUETTRER.
FhERUa: HIAI10N, RHELOS;
FAERUD: EEERO0°, HIJISN, FHELOS;

o] RIES THES180°, $IJI5N, FFEEL0S.

9 5| HimiaE . No visible mechanical damage. 125+ 2°CI&ETIRIEA~5 hig, 1S HIZIN=REHR25
Strength of lead terminal Fasten the body and apply a force gradually to each lead until 10N and then keep for 10sec, Hold

AR25/R25 <20% body and apply a force to each lead until 90° slowly at 5N in the direction of lead axis and then
keep for 10sec, and do this in the opposite direction repeat for other terminal.
After recovering 4~5h under 25+2°C, the zero power resistance value shall be measured. (See
IEC 60068-2-21/GB2423.29 Ua / Ub)
FE-40+5°CHIL50£5 CRERE RS FHB05E, BIRIR. BXSRRERED
BES+2 CHRIBEHIBIE DI,

A EiEE The ambient temperature of -40+5°C and 150==5°C is stored for 30 minutes and circulated 5

R EIRER

10 Temperature cycling

times. Each high and low temperature cycle has a 5 minute transition in the 25+2°C

No visible mechanical damage. .
environment.

testing R T— BRETREEERE, RHNEEE (2520 ) I~5\FENREY
ZREEHR25.
After recovering 4~5 h under 25+2°C, the rated zero power resistance value R25 shall be
measured.
RE BEERRE /R BIEER
o] BigE Temperature Cycles On / Off Test Current
| t?éﬂlﬁf%‘zﬂuiﬁ i No visible mechanical damage. 25+9°C 1000 Lmin / 5min Imax
ectrical cycling testin
yene ¢ AR25/R25 <20% RRERER (25+2°C ) 4~\iFE BIEEZIHEREER2
After recovering 4~5h under 25+2°C, the rated zero power resistance value R25 shall be
measured.

ERESCL2CT, HRmBERARREER, 1000+24/\R4E, BHER

Re] SRR 38 ( 25+2°C ) 4~ 5/NESE RTINS ERS.

A MERIEL No visible mechanical damage.

12 Load lfe testing Under the ambient temperature 25°C +=2°C, the sample passes the maximum steady state

AR25/R25 <20% current, 1,000 = 24 hours later, takes out at room temperature (25+2°C) 4-5 hours, measures
its zero power resistance value R25.
W SIEE TEREN+2C, 1BERER+3%HIRERFIE 000240/ 5E, BVHER
7y 2z =N ° 1=/ [ EHTTHhZR==
NN, e . =R (25+2°C ) 4~-5/\B5E, BIEEZFIHERERHR2S.
22 MHEEE No visible mechanical damage.
13 Rl ¢ In the temperature 40+2°C, relative humidity 93+3% environment placed 1,000 =+ 24 hours

Humidity Testing . ;
AR?5/R25 <20% after the removal at room temperature (25=2°C) 4-5 hours after the measurement of its zero

power resistance value R25.
TR BEAEE MWRG T ERA T, BESTEENER =R ERER, EE51EMCK:
Notice: Do not apply the components under the following conditions, otherwise, it may result in deterioration of characteristics, destruction
of components or in the worst case, to catching fire.
B BESATIFEER
Exceeding Imax.
B BB TEREEE
Exceeding rated temperature range.
B AR ( HEEARR, AT rlsEEERo BEmEEERE )
Inferior thermal dissipation (Due to badly inferior thermal dissipation, some part of the components body will become overheated and
then be damaged.)
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1. BrTRIEtt
STORAGE ENVIRONMENT
NTCHSIEIRES O MBI, Fit, B2NCANERERIEERERET, THEFESR
. . BR. . ESISAT, EREDH.

The insulating coating of NTC thermistors does not form a perfect seal; therefore, do not use or store NTC thermistors in a corrosive atmosphere,
especially where chloride gas, sulfide gas, acid, alkali, salt or the like are present. And avoid exposure to moisture.
NTCEABI BB R FEF I B IR ABET R R 5 BB H40°C R 15~ 70% B HILEFT -
Store the NTC thermistors where the temperature and relative humidity do not exceed 40 degrees centigrade and 15 to 70%.
SE1E6(E B AERANTCEAEIERR. EiBEA, EFARIMERE RN

Use NTC thermistors within 6 months after delivered. for more than 6 months, confirm the solderability before use.

8. Z ity HLI%

TAPING SPECIFICATIONS
Fzi— . FLEB(PO)ERTTiAfEIAERE(P)IFE12. Tmm
Method 1 57, FLEE(PO)EEoidEEEE (P) 1915, Omm

12.7mm by feed hole pitch (P0) and components pitch (P)
or, 15.0mm by feed hole pitch (P0) and components pitch (P)

=i AEE SNEHD
Straight lead Inside kink lead Outside kink lead M

[ g

|- o} Wy oJ} 1S
/

R
[ Fold-dom tape

A FLEE(PO)F312. 7mm, JTA4EIRERE (P) 24, 4mm
Method 2 Feed hole pitch (P0) with 12.7mm
and components pitch (P) with 25.4mm

p PO SNEFRD
AS e Inside kink lead Outside kink lead M
i B8 p
c Straight lead
{ Li K
H1 gy f
\ 8
\ [ WO [we HO HO
¥ | m— T | HO
w1 i Do r i
F 1D OO HO AN O O
¥ iR
B Grrier tape
[ | [ | i 0 20 e
e o 2
F P1 PO Il
el T
T #RHE (mm)
Dimensions (mm)
.
R LT
= =i
= |z sgE
g 5 |2 bt =
8t B s -1 & o
K s g - z 5 g
a% — S = E = - - = 11@ o
g g |En|Ex & E = g g, [EE EN
g b s | BE| T Els |2nld |2 |E-|5E s |5 |g |58 =,
=H ER: SH |z |SHl|gE| BT [EB|2 = ST|ER BRI, |EW|Z%| £
g sH|(gk| Sk FRI(ZH|ZE|gE|2RB|:8(20 (28|28 |28 |28 |25 |;2 (=8 |28 |s&|=
Bl B3 5% S0 |F|Ew|Ey|ce|sE|cm|cE|Sw|Ew |t | S| dn |38 |cH|E|3R
Ein | P | e SIS e | as | an | w [wo | w [w | ow [ w | w0 |u e | ]|«
gth g
= 50 | 127 | 127 | 385 | 635 g .
gg E1 055" 13 | 20 | 180 | 70 | 90 | 30 | 180 | 160 400 | a0 | o9 || 10 |30 | s0
== 75 [ 150 | 150 | 375 | 75 0.75 L7
Ty | 75 | ma | 127 | 8% | — =0 o o 20
EE" S [ +01 | max max min | % max 8 +05 | max | =03 | max max max | max | max
S2 00| a2 | 17 | — S 05 05 0
= « HEEE, RREE.
S 08 10 03 07 13 Lead diameter, see "DATA SHEET
§§ o EUREREO, S5mmES1, SmmfR A, Eﬁﬁ&%o 75mmERFL. 7TmmiRAe
1.5mm maximum when the lead diameter is 0.55mm; 1.7mm maximum when the lead diameter is 0.75mm.
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https://www.xonelec.com/mpn/tdk/b57621c5472k062
https://www.xonelec.com/mpn/honeywell/135105qafj02
https://www.xonelec.com/mpn/tdk/b57230v2103h260
https://www.xonelec.com/mpn/honeywell/118802eajp01
https://www.xonelec.com/mpn/honeywell/121103facq02
https://www.xonelec.com/mpn/honeywell/52153aw02104
https://www.xonelec.com/mpn/ametherm/cl109r4120
https://www.xonelec.com/mpn/teconnectivity/ga100k6d234
https://www.xonelec.com/mpn/murata/nxft15xv103feab030
https://www.xonelec.com/mpn/littelfuse/usur1000502g06
https://www.xonelec.com/mpn/teconnectivity/ga10k3mr1i
https://www.xonelec.com/mpn/teconnectivity/ga1k7cg3
https://www.xonelec.com/mpn/murata/nxft15wb473feab030
https://www.xonelec.com/mpn/teconnectivity/ga10k3a542i
https://www.xonelec.com/mpn/vishay/ntcle213e3103jht1
https://www.xonelec.com/mpn/ametherm/panr103338490
https://www.xonelec.com/mpn/prosperity/jsna104f425fabxg
https://www.xonelec.com/mpn/prosperity/jsna103f345fabxg
https://www.xonelec.com/mpn/prosperity/jsna473f405fabxg
https://www.xonelec.com/mpn/prosperity/jsna103j395habxg
https://www.xonelec.com/mpn/prosperity/jsna103f344fbbxg
https://www.xonelec.com/mpn/prosperity/jsna103f338fabxg
https://www.xonelec.com/mpn/prosperity/jsna103f395fabxg
https://www.xonelec.com/mpn/sunlord/sdnt1005x103f4050ftf
https://www.xonelec.com/mpn/sunlord/sdnt1005x104f3950ftf
https://www.xonelec.com/mpn/sunlord/sdnt1005x473j4050htf
https://www.xonelec.com/mpn/tdk/ntcf044ef474ftbx

