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FyINTCHO—Z RS HEAESE
NTC Thermistor  Specification

1.JE8FHEEE Scope
SRDARER. —REERAORERMANRPCEEMHER(CERASNS NTCH - RSP ICDVWTHELET.
COREMIMNCTHEADIZEIC (. BATCHANATEE T,
This product specification is applied to NTC Thermistor used for temperature sensor and temperature
compensation. Please contact us when using this product for any other applications than described in the above.

2.7E4%& Ratings

2.1 D series
*1) (*2) (*1,%3) (*4) *1) EEARE | ()RR
RS KB BE# |RAEFER| ABE | BABMETESL Pl i1 1¢1 2 EBEJSD
P/N Resistance | B-constant [ Maximum [ Maximum Thermal Operating/ Graph of
at 25°C 25/50°C operating voltage Disgipation Storage maximum
current Constant Temperature operating
Range voltage
Q) (K) (mA) V) (MW/SC) (C)
NCP18XH103D03RB | 10k 0.5 % | 3380 £0.7 % 0.100 5.00 %9 Approx.1.0| -40 to +125 3-@
NCP18WB473D03RB | 47k 0.5 % | 4030 £0.5 % 0.046 500 #J Approx.1.0| -40to +125 2-@
NCP18WF104D03RB | 100k 0.5 % | 4200 +0.5 % 0.031 5.00 #9 Approx.1.0| -40to +125 4-@

*1:25 °CFAEZERPICT. NTCH—ZRYBERZRAELF T,
NTC thermistor is measured at 25 °C in still air, as a single unit without mounting.

2 - RYDEREFEERIEHR T,

B-constant is a constant representing thesresistance temperature characteristic of NTC thermistor.

*3: RABMEBR(E. NTC H— X YEMAKN 0.1 °C HET SBRMEIC/RADET .
NTC Thermistor raises 0.1 °C more by maximum operating current.

*4 NTCH—ZXFICEBEZHIMNT DENTC H— = XAINEHML. NTCH—ZRXRYBARDEENERALUFET,
NTC H—=RXRSYBEHDEE ER(CRD TNIC U—=XYDRENERREEHHED FIRZEBRIAVEETTE
RA<IZE,

NTC H—ZRHDREN LFAFD E NTC - X IDBHUEN R T DIeHRBMENKERD. FKAEBE
T TH>TENICH=EXRIBHORENMERREEEZEBX CRABET DENNBDET.

When voltage is applieddo NTC thermistor, NTC thermistor generates heat so that temperature of NTC
thermistor will rise. ' Please control voltage not to be over the operating temperature while temperature of NTC
thermistor isrising. When temperature of NTC thermistor rise, the resistance of NTC thermistor itself will
decrease and make heat generation of NTC thermistor be increased.

In thistcase; NTC thermistor might have thermal runaway over its operating temperature, even under its
maximum operating voltage.

SBERAIFEEIS T(E. NTC H— I X YBEKICEIINUZER. BEFEMN 0.1 °C £L/22BETY. 0.1 °C FE
BUF CTEEABOVTZIE<TzH(C(F. 2.5 RABMFEEERT S I DRREBFEEUT CTHEALZE,
In the graph showing maximum operating voltage, the voltage is measured at which self-heating becomes
0-1°Cwhen voltage is applied to an unmounted NTC thermistor.
To use NTC thermistor in the condition of self-heating within 0.1 °C, please use NTC thermistor in lower
voltage than the maximum operating voltage curve shown in the section 2.5.
LRARZEEZ DHAE. SBHFTITHEX T,

Please consult with us on off-specification usage.
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2.2 F series

(*1) (*2) (*1,%3) (*4) (*1) ER/RF | ("5)&AEE
RES B BEH |ERABFER| RAEBE | BURETEL R &G BEIST
P/N Resistance | B-constant [ Maximum [ Maximum Thermal Operating/ Graph of
at 25°C 25/50°C operating voltage Dissipation Storage maximum
current Constant Temperature operating
Range voltage
Q) (K) (mA) V) (mW/F°C) (¢C)
NCP18XH103FO3RB 10k £1 % | 3380 +1 % 0.100 5.00 #9 Approx.1.0| -40to +125 3-@
NCP18WB473F10RB 47k £1 % [ 4050 £1.5 %) 0.046 5.00 #9 Approx.1.0| -40to +125 2-@
NCP18WF104F12RB 100k £1 % | 4200 £1 % 0.031 5.00 #9 Approx.1.0 | -40 to #125 4-@
NCP18WB474F03RB | 470k £1 % | 4086 +1 % 0.014 5.00 #J Approx.1.0 [ -40'to +125 4-®

*1:25 °CERLEZERH(CT. NTCH—Z RSB KZRELF T,
NTC thermistor is measured at 25 °C in still air, as a single unit without mounting.

2 - RYDBHUREFHEERITEHNCTI .
B-constant is a constant representing the resistance temperature characteristic of NTC thermistor.

*3 mRABIFERIE. NTC H—=XAYEAKN 0.1 °C AT IERMBIRIEADFT .
NTC Thermistor raises 0.1 °C more by maximum operating current.

*4 :NTCH—Z RS (CEBEZIMITDENTC H—ZAINERLAINTC U—=XSYEHRDOEREN LR UET,
NTC U—=RXRYBHRDEE LR (CKD TNTC U —ZRADRELMERIREEFE D LIRZEBIIAVEE TIE
ALIZE0,

NTC O—ZRYDREN LF T D E NTC B — X YOEHFUER KA I DHREMENKE D, KRAEE
T THDTENTC H—ZRYBERDRENMERREEFZEB X CREEIT D2BNNHDFET.

When voltage is applied to NTC thermistor; NTCthermistor generates heat so that temperature of NTC
thermistor will rise. Please control voltage not to be over the operating temperature while temperature of NTC
thermistor is rising. When temperature of NTC thermistor rise, the resistance of NTC thermistor itself will
decrease and make heat generation'of NTC thermistor be increased.

In this case, NTC thermistor might have thermal runaway over its operating temperature, even under its
maximum operating voltage.

*5 R ARBIWEBET S J(E NTC U —=RGERCEMMNUIZER. B2FEEN 0.1 °C E/RBEETI . 0.1 °C EHH
T TTERAWVWEZELIZHICI, 2.5 RABMFEEERD S IDRREBFEEUT TTEA S,

In the graph showing maximum operating voltage, the voltage is measured at which self-heating becomes
0.1 °C when'voltage is applied to an unmounted NTC thermistor.

To use NTC thermistor in the condition of self-heating within 0.1°C, please use NTC thermistor in lower
voltage than.the maximum operating voltage curve shown in the section 2.5.

LRAFRZEIDHEEF. SHFTITHEX TS0,
Please consult with us onjoff-specification usage.
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2.3 E series
(*1) (*2) (*1,%3) (*4) (*1) ER/RF | ("5)&AEE
RES B BEH |ERABFER| RAEBE | BURETEL R &G BEIST

P/N Resistance | B-constant [ Maximum [ Maximum Thermal Operating/ Graph of

at 25°C 25/50°C operating voltage Dissipation Storage maximum

current Constant Temperature operating

Range voltage
Q) (K) (mA) V) (mW/F°C) €C)

NCP18XM221E03RB 220 +3 % | 3500 £3 % 0.674 5.00 #9 Approx.1.0| -40to +125 1-®
NCP18XM331E03RB 330 £3 % | 3500 +3 % 0.550 5.00 #9 Approx.1.0| -40to +125 1-@
NCP18XQ471E03RB 470 £3 % | 3650 £2 % 0.609 5.00 #9 Approx.1.0 | -40.to +125 1-®
NCP18XQ681E03RB 680 +3 % | 3650 £3 % 0.383 5.00 #9 Approx.4:0y},.-40 to +125 1-®
NCP18XQ102E03RB 1.0k £3 % | 3650 +2 % 0.316 5.00 #9 Approx.1.0 | -40to +125 1-®
NCP18XW152E03RB 1.5k £3 % | 3950 +3 % 0.258 5.00 #9 Approx.1.0 | -40to +125 1-®
NCP18XW222E03RB 2.2k £3 % | 3950 £3 % 0.213 5.00 #9 Approx.1.0 | -40to +125 1-@
NCP18XW332E03RB 3.3k +3 % | 3950 £3 % 0.174 5.00 #9 Approx.1.0°|" -40 to +125 2-©
NCP18XM472E03RB 4.7k £3 % | 3500 2 % 0.145 500 | % Approx.1.0 | -40to +125 3-®
NCP18XW472E03RB 4.7k £3 % | 3950 £3 % 0.146 5.00 #9 Approx.1.0 | -40to +125 4-®
NCP18XW682E03RB 6.8k +3 % | 3950 £3 % 0.121 5.000,. | 9 Approx.1.0 | -40 to +125 2-@
NCP18XH103E03RB 10k £3 % | 3380 +1 % 0.100 5400 #9 Approx.1.0| -40to +125 3-@
NCP18XV103E03RB 10k £3 % | 3900 £3 % 0:100 5.00 #9 Approx.1.0 | -40to +125 4-Q@
NCP18XW153E03RB 15k £3 % | 3950 +3 % 0.082 5.00 #9 Approx.1.0| -40to +125 2-®
NCP18XW223E03RB 22k £3 % | 395043.% 0.067 5.00 #9 Approx.1.0 | -40to +125 3-®
NCP18WB333E03RB 33k +3 % | 4050 +3% 0.055 5.00 #9 Approx.1.0| -40to +125 4-3®
NCP18WB473E03RB 47k £3 % | 4050 +2 % 0.046 5.00 #9 Approx.1.0| -40to +125 2-@
NCP18WD683E03RB 68k £3 %) 4150 £3 % 0.038 5.00 #9 Approx.1.0| -40to +125 3-®
NCP18WF104E03RB | 4100k £3,% |“4250 +2 % 0.031 5.00 #9 Approx.1.0| -40to +125 4-@
NCP18WM154E03RB | 150k 3 % | 4500 +3 % 0.026 5.00 #9 Approx.1.0 | -40to +125 2-®
NCP18WM224EO03RB | 220k £3'% | 4500 +3 % 0.021 5.00 #9 Approx.1.0| -40to +125 3-G
NCP18WM474EQ3RB | », 470k +3 % | 4500 +3 % 0.015 5.00 #9 Approx.1.0| -40to +125 4-®

*1 N*5

See 2.1'or 22 for *1 to *5.

[CDWICIE, 21 FElE 22 ZSBIEE0N,

TR ZER DA HHEFTITHERTS,

Please;consult with us on off-specification usage.

Kzt & B R
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2.4 Jseries
(*1) (*2) (*1,%3) (*4) (*1) ER/RF | ("5)&AEE
RES B BEH |ERABFER| RAEBE | BURETEL R &G BEIST

P/N Resistance | B-constant [ Maximum [ Maximum Thermal Operating/ Graph of

at 25°C 25/50°C operating voltage Dissipation Storage maximum

current Constant Temperature operating

Range voltage
Q) (K) (mA) V) (mW/F°C) €C)

NCP18XM221J03RB 220 5 % | 3500 £3 % 0.674 5.00 #9 Approx.1.0| -40to +125 1-®
NCP18XM331J03RB 330 £5 % | 3500 +3 % 0.550 5.00 #9 Approx.1.0 | -40to +125 1-@®
NCP18XQ471J03RB 470 5 % | 3650 £2 % 0.609 5.00 #9 Approx.1.0 | -40.to +125 1-®
NCP18XQ681J03RB 680 +5 % | 3650 £3 % 0.383 5.00 #9 Approx.4:0y},.-40 to +125 1-®
NCP18XQ102J03RB 1.0k £5 % | 3650 +2 % 0.316 5.00 #9 Approx.1.0 | -40to +125 1-®
NCP18XW152J03RB 1.5k £5 % | 3950 +3 % 0.258 5.00 #9 Approx.1.0 | -40to +125 1-®
NCP18XW222J03RB 2.2k £5 % | 3950 £3 % 0.213 5.00 #9 Approx.1.0 | -40to +125 1-®@
NCP18XW332J03RB 3.3k +5 % | 3950 £3 % 0.174 5.00 #9 Approx.1.0°|"-40 to +125 2-©
NCP18XM472J03RB 4.7k £5 % | 3500 2 % 0.145 500 | #J Approx.1.0 | -40to +125 3-®
NCP18XW472J03RB 4.7k 5% | 3950 £3 % 0.146 5.00 #9 Approx.1.0| -40to +125 4-®
NCP18XW682J03RB 6.8k £5 % | 3950 £3 % 0.121 5.00n,. | 4 Approx.1.0 | -40 to +125 2-@
NCP18XH103J03RB 10k £5 % | 3380 +1 % 0.100 5400 #9 Approx.1.0| -40to +125 3-@
NCP18XV103J03RB 10k 5 % | 3900 £3 % 0:100 5.00 #9 Approx.1.0 | -40to +125 4-Q@
NCP18XW153J03RB 15k 5 % | 3950 3 % 0.082 5.00 #9 Approx.1.0| -40to +125 2-®
NCP18XW223J03RB 22k £5 % | 395043.% 0.067 5.00 #9 Approx.1.0| -40to +125 3-®
NCP18WB333J03RB 33k +5 % | 4050 +3% 0.055 5.00 #9 Approx.1.0| -40to +125 4-3®
NCP18WB473J03RB 47k £5 %| 4050 +2 % 0.046 5.00 #9 Approx.1.0| -40to +125 2-@
NCP18WD683J03RB 68k £5%)| 4150 £3 % 0.038 5.00 #9 Approx.1.0| -40to +125 3-®
NCP18WF104J03RB 100k £5,% [ 4250 +2 % 0.031 5.00 #9 Approx.1.0| -40to +125 4-@
NCP18WM154J03RB [ 150k 5 % | 4500 £3 % 0.026 5.00 #9 Approx.1.0 | -40to +125 2-®
NCP18WM224J03RB | 220k 5% | 4500 £3 % 0.021 5.00 #9 Approx.1.0| -40to +125 3-G
NCP18WM474Jd03RB| », 470k 5 % | 4500 £3 % 0.015 5.00 #9 Approx.1.0| -40to +125 4-®

*1 N*5

See 2.1'or 22 for *1 to *5.

[CDWICIE, 21 FElE 22 ZSBIEE0N,

TR ZER DA HHEFTITHERTS,

Please;consult with us on off-specification usage.

Kzt & B R
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Graph of Maximum Operating Voltage Reduction Characteristics

P5/ 22

Maximum operating voltage (V)

oo

10

I I

—@DxM221
—@xaq47
—@®xQ102

—@xw222

—@XM331
—@XxQ681

—@®xwW152

o1

V1 /8

V /4
/8

\
\

7/
i

Vi/a
W/

o

=50

[
ry
o

0 25 50 75 o\ 100
Ambient temperature (°C)

Maximum operating voltage (V)

10

AN

\.

=
N\

0 25 50 7
Ambient temperature E"CJ

perating voltage (V)

o

—@WwD683

—BEWM224

N

i

=50

=25

0

25

50 75

Ambient temperature (°C)

100 125

150

Maximum operating voltage (V)

A\

—@DxXwa72
—@xv103

o1

N\
N\
N\
N\

o Iay 4

N
AN
P
AN

=50

=25

0 25 50 7 100
Ambient temperature (Q’C}

125 150

MURATA MANUFACTURING CO., LTD.

KAt 4 BH =

(G

NCP1

8series-2111




AEC-Q200

Non Compliance
Document No. JEWB01BR-2600C P6/ 22

3. IR UT3E Dimensions

I 16+0.15 | 0.840.15 | 0.8+0.15 | 02-06

W (Unit:mm)
v T

4. 7R Marking
FREFUFEA,
No Marking

\
S
2
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5. M=% Climatic performance

HRIDIRERMTZ TERICORULET,
MHEMEDIAB I T ELDOEMROME. 5> RPE. FARES. IEES(CTEREUCHEMRIIONRE
RDFRT, BRES, BARCHE. QATCIEEGHETT,
HRNSHNDIHBER. FvITENEOREENFELET DRJEEEN D DD, ZEARICERL T,
HECEESNIRE TR I THE LU CTREN VWS 2R LT IES 0N,

The following is the soldering conditions which Murata guarantees.

For the standard of climatic resistance, it will be covered under warrantee, when mounting conditions, of substrate
material, land dimensions, solder heaping amount and thickness of copper foils are in following.conditions. For
thickness of substrate, substrate dimensions and soldering material, those are what Murata recommends.

If you use parts beyond below recommended soldering conditions, there might be crack failure of chip part. So in
the case of usage, please evaluate with your mounting conditions and make sure if-there would be no failures.

I5H Item

EEZF Conditions

B E

Material of substrate

IEC 61249-2-7:2002
TV > MECAARARIRIRIEER ()5 A8 TRFAhE)

Copper-clad laminates for printed wired board(Glass fabric board epoxy)

b 3 b c
> _ Sy
S RTE s G 0.6-1.0 0.8-0.9 0.6-0.8
Land dimensions a . Flow Soldering
YI0=(FATTAT
Reflow Soldering 0.6-1.0 0.6-0.7 0.6-0.8

(mm)
(FATCEREL, B (TRSTIRNL DEE(CFATZMESE TS,
Please attach solder,securely not to exceed solder heaping amount.

Ell;ﬁf_ /%\II

electrode ‘

(FATTRE=
Solder heaping amount

1MMBE=T=E

EE

solder T
(FALE QAL

HEES

Thickness of copper foil
BRE=

Thickness of substrate
BiR~TE

Substrate dimensions
(FAIEIERR
Soldering/material

35 um

1.6 mm

30 mm x 44 mm

Sn-3Ag-0.5Cu

K=t & B R F Fr
MURATA MANUFACTURING CO., LTD.
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No. I6H Item #R4& Criteria sBRZ:{4 Test Condition
51 [EETES 125 +3 °C MZELH(C 1000 +48/-0 h
Dry Heat HEHRNEYT D,

125 +3 °C in air, for 1000 +48/-0 h
without loading.

5.2 | M=% -40 +3 °C MZEZKH(C 1000 +48/-0 h
Cold EHRNEY D.

-40 £3 °C in air, for 1000 +48/-0,h
without loading.

5.3 | MHEM ("6) 60 +2 °C, 90-95 %RH MZESH(C 1000 +48/-0'h
Damp Heat EIEZ(EER (R25)  +5%LIAN | s@EssimEd 3,

B EHZEA{L3E (B25/50) +2%LUM | 60 +2 °C, 90-95 %RH in airfor 1000 +48/:0 h
NRICELWVWEEDRNC &, without loading.

*Resistance(R25) change

54 [ BEMIN shall be less than +5% TFRZ 1M Elos BB 5 MTD.
Change of -B-constant(B25/50) change 5 cycles of following sequence without loading.
Temperature shall be less than +2% Bibs R b5
+No visible damage. Step Temp.(°C) Time (min)
1 -40 +0/-3 30
2 Hm/room temp. 10-15
3 +125+3/-0 30
4 Bm/room temp. 10-15
5.5 | EmEf 85 +2°C DZEXH T, mAFFERZ@EL.
High Temperature 1000 +48/50 h BN E T D,
Load 85 £2 °C.in air, with Maximum operating current

for 1000°+48/-0 h

- R25 (% 25 °C TOAEEIETY,
R25 means the zero-power resistance at 25 °C.

- B25/50 (& 25-50 °C O O&FEHEFEL DER UITEC Y.
B25/50 is calculated by the zero-power resistances of NTC Thermistor at 25 °C and at 50 °C.

- ABRREREIEP(25 °C)[C 1 h MEBAEL FJ.
After each test, NTC Thermistor should be kept for. 1 h at room temperature (normal humidity and normal

atmospheric pressure).
Then the resistances (R25 and R50) shall beimeasured and the appearance shall be visually examined.

(*6) U T D@mEFE. RISTRIFMEEULFET,
Following products haverindividual criteria.

NCP18XH103***R*
EIAEZ{EE +19%LIA / Resistance(R25) change shall be less than +1%
B B £1% LM IB-constant(B25/50) change shall be less than +1%

et & B 2 OF AR NCP18series-2111
MURATA MANUFACTURING CO., LTD.
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6. A TERE Mechanical performance

No. I8H Item #4% Criteria sLBRZEAF Test Condition
6.1 | (FATZRHTH | I FEMRD 95%U L (CHINBR | (FATTERE : 245 +5°C
Solderability | <(FAFIMIBELTVNDZ &, Soldering Temp.
[FATZ : Sn-3.0Ag-0.5Cu
Minimum 95% of the whole Solder
electrode surface shall be JSERFE :3+05s
covered with solder. Immersion Time
I FEBHIENDPIETRET D,
NTC Thermistor shall be immersedeompletely under
the solder meniscus.
6.2 | (FATZMHEVE | (*6) FATTEE : 260 +5 °C
Soldering BHUER(EIR(R25)  +5%LLA | Soldering Temp.
Heat BESE(LR(B25/50) +2% A | (FA 72 : Sn-3.0Ag-0.5Cu
Resistant Ui ¥ EAADSMERICE LWVRED | solder
RN &, 2aRFE :1020.5s
. Immersion Time
Resistance(Res) change oo, | T BEAEN SHETRET 3.
«B-constant(B25/50) change_ NTC Thermistor shall be immersed completely under
shall be less than +2% | the soldermeniscus.
«No visible damage. FEGEF Preheating condition:
=i|aIlC 15045 °C T 3 min T2,
Temp.;, 15045 °C, Time : 3 min
6.3 | i FEAEE | in T BMORIBEEETTETDIKR | | a2 REEBRER(C(FA T ULREIDAE(C
Robustness | MEES/RNT &, 5N DRHZNMZD.
of Electrode | ®No peeling of the electrodes: Soldéer NTC Thermistor on the Glass Epoxy PCB, and
apply 5 N of force as shown below :
L/ NTC
B Do
™~ pszrresmn
Glass Epoxy PCB
6.4 | MR ("6) stk e TR ERIC (AT T B,
Vibration IEPUBZEIR(R25)  +5%LAA | Solder NTC Thermistor on the Glass Epoxy PCB as
Resistant B EHEAL(B25/50) +2% LA | shown below.
SHBRICELLWREDORNC L. | iR : 10Hz-55Hz—10Hz (1 min)
F
*Resistance(R25) change %(;g;gm%cy - 1.5 mm
shall be less than +5% I\/Tax Amplitude n
*B- tant(B25/50) ch : = ==
constant(BZ5/50) chande v | EIVNCERB/R 3 5/ 2 h 3 D(E 6 hiTS.
«No visible damage. Vibrated for a period of 2 h in three (3) directions
perpendicularly intersecting each other
(for total of 6 h).
By i
HSRAIRFZEIR
Glass Epoxy PCB — &=
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No. 168 Item #4% Criteria sRERSE(E Test Condition
6.5 | MERHTH | ("6) ARz TRERBRER(C(IATMTIT L. BIRENST
Resistance | EHUEZEILE(R25)  +5%LUA | 240 H%EMZ B,
to Bending of EE@(’E%%(BZ_&S@O) i2%i:)(|ﬂ Solder NTC Thermistor on Test Board, and apply
Substance Ui F BARDIMR(CE LN\ RED force on back side of Test Board as shown below:

2\ Pt
*Resistance(R25) change
*B-constant(B25/50) change

*No visible damage.

shall be less than +5%

shall be less than +2%

MEXE—R : 1.0 mm/s
Bending Speed
chHE : 1.0 mm
Bending Strength
{RIF0ERE :5+1s
Hold Time
BT : 100 mm X 40.mm %Xt:1.6 mm
Board Dimension
Bt a : 7 IR 924/ Glass Epoxy
Board Material
50
20
hE
l Force
R230 —
:.- P _r Z 1 fEhMHe
#Bending Strength
452 R 45+2
I [
[ Unit : mm
NTC

- 6.3, 6.4, 6.5IEICDL\TIZ.
Flz. (FAREMEHE 150 umTITULET,

il E 5 MHREECHDRZSRIF T, (FATEMTUTITVET.

For the test 6.3, 6.4, and 6.5, a sample will be mountedand soldered under conditions shown in 5. Climatic
Performance. Thickness of solder paste printing shall be 150 um.

+ R25 (% 25 °C DT O&EETUECT T,
R25 means the zero-power resistance at 25 °C.

- B25/50 (& 25-50 °C DEHAFHEHEL DEL UIETT.
B25/50 is calculateddy the zero-power resistances of NTC Thermistor at 25 °C and at 50 °C.

- BREEIREER (25 °C)[C 1 hBERAELET.

After each test, NTC Thermistor should be kept for 1 h at room temperature
(normal humidity and normal atmospheric pressure). Then the resistances (R25 and R50)
shall be measured and,the appearance shall be visually examined.

(*6) A FDames (. IRICTRIFMEEULFET,
Following,products have individual criteria.

NCP18XH103***R* :

EHEZAEZR +1%LUA / Resistance(R25) change shall be less than 1%
B EEZ(LZE £+1%LUA / B-constant(B25/50) change shall be less than 1%

Kzt & B R
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> — E > ZJ {4k Taping Specification

7.1 #&> — 7~13%K Dimensions of paper tape

o
¢19m/ﬂ +l
2.0+005 :
4.0+01 4.0+01 R 11 {{;f
' (.
M@;@;Q d\g
o ' l o g
" j P H
((__ _________ _________ Fi— B o S
'.' =] ’___

*1.05 ¥ Reference
EEM

{ mm)

Direction of feed

E1EAWA D!

(N BRZENR—RTF—TDF v EF ORI, by TF—FERMNAT—TER-XF—T(CAATLT
Ijl L/ia_o
Products shall be packaged in the cavity of the base tape and sealed by top tape and bottom tape.

(2) by TF—TRUNR—=RXF—=T[C([FMETENR < F EF + (SEEH U TREAIIIRUEAZNTL
F9,
Top tape and bottom tape have no joints @nd products shall be packaged and sealedin the cavity of the base
tape, continuously.

7.2 T—E> %A Tape strength
(1) by TIF—=TRUOR LT —IDE|25RDEEIFRDED T,
Pull strength of top tapesand bottom,tape shall be specified as follows:

&_STop tape 7R s /s5-— Bottom tape

10N AL minimum 5N BL_E minimum

(2) by TF—TJDR|EERE Peeling force of top tape
1 ‘ﬁ;ﬂ\.ﬂﬂ =

FIB#ARE Peeling angle : 165°-180° F—_fiEE@EICT LT
Against the fixed surface of tape

FIB#HRE Peeling speed : 300 mm/min

FIBH#EE Peeling force  : 0.1 N(x)— 0.6 N ((x) : SE1E reference)
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7.3 7—E >8R HE Reeling
(1) BERURINELE (R #EEIE )Quantity(Standard Quantity)
1 U —)LODYNiNER= Products quantity in a reel
4,000 1@ pcs./1YJ—)L reel

(2) T—E>Jthed (U—F—8B) &0 (hL—3—8) (CEREZIHLRVERZEIT. T5(,
U—S—EBIC(E by TF—TRITDOEBDZHRITES . (TRSER)
A tape in a reel contains Leader unit and Trailer unit where products are not packed.
(See the following figure.)

Leader unit

40 min. 0% 28
Trailer unit | _190~250 , 210~250 |
bv—7-3 Chip—mounting :;;:te;gﬁ Top taaﬁsne
unit
RRIRREE ) S

E::::i>

Direction of feed

SlEEL AR

(mm)
BU. 4,000 EREBDOZFECHUTE. T—EJBRDRILEFTEFE A
The reeling specification above shall not be applied for the orderiless than 4,000pcs.

() U=~ —88 (Z=BP) DEHD 5 EvFULEE. By TF=T ER-XF—T DD FF (FTVEE A
The top tape and base tape are not attached at the endrofthe tape (Vacant section)
for a minimum of 5 pitches.

(4) Y—ILDORAE(C(F. BESIEZRALCINLZGMITET., (SitaE. RINES. HE)
A label shall be attached on the reel.
(MURATA'’s part number, inspection'number and quantity shall be marked on the label.

(5) 7—E > RY—)L~1% Dimensionsiof reel

|

1

1 1

1
®60+1/-0

s 8.4+1.5
®18010/-1.5 —FF:‘LIM::.
[ | {(mm)
8. {1 757% Packaging

SANEFACEEDINA LE T .

Fe. NERACIENESIEZSLEALULINILZHITET .

(fIAFLR, TENES. MARE. SRS, MARE)

The reeling shall be packed in a package.The label shall be attached on the package.

(Customer's name, order number, customer's part number, MURATA's part number and quantity shall be
marked on a label.)
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A\ 15305 =EIE The Specific Precautions

UTFCRIRETOHETERALULEA. PIICRIFEEGNRET ENNHDET.
CNSDOREENEETD L. ﬁlib\”‘ﬂ:b SRmERD 2. EH. 5.MHEME. 6 HMEIIEREZ iEE
LRV REMEN S D FE T

Fle. REDGA. BE (X(F. FESHN) OREERDZH. UTORETPRETEIERCE
SN T R,

ER=NEE. FRICEITIERZIEE—IanEEA.

While using below following environments or usage of conditions, there might be caused'some failures.
Once those failures would be caused, characteristics of product would deteriorated@and would not satisfy
their specifications especially 2. Ratings, 5. Climatic Performance and 6. Mechanical Performance.

Additionally in the worst case, there would be some failures or burning-out.

Please do not use NTC thermistors under following environments and conditions.

Murata will not assume any of our responsibility in the case of using below environments.

(1) KN BN DI ZIRDIZH ([CHEE T DENDH DR
15 (CHEPEME = B DTN RE T DENDH DA

High humidity environment, or in close proximity4o splashing water.
A water droplet between the outer electrodes needs 1o be @avoided completely.

(2) BEM. ExESHR (CI2,H2S,NH3,SOX,NOX &) (&5 2N BENDH D
Corrosive or deoxidizing gas (CI2, H2S, NH3, SOX, NOX, etc.)

() BRI T DI SV IRXTIRATMFBUILRIC O S Y ORZRFT DMEARE
Flux cleaning process after soldering process with non-cleaning flux

(4) EFRME. 5INMDHDHARTFES
Volatile or flammable gas

(5) EBIRDZ L \FR
Dusty environment

(6) IRESIT (FHUE =AcZES
Under vacuumyireducing pressure or high-pressure

(7) 187K, THAE RE, BHAHICET5EINBENDH D
Place with salt water, oils, chemical liquids or organic solvents

(8) IXENDIE L L \FR

High vibration environment

(9) TDMO~®ICHET BFh

Other place, that is similar to the above-mentioned environments

BS54 BIERR. BE BN A-—T>FR. 23— bRER(Sn/AgY1JL—>3>280)
(Ex. Resistance abnormality, Short (includes Sn/Ag ion migration), Resistance abnormality, Emit
smoke, Ignition, Short, Open)
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}Eﬁﬁl,ﬂ\“iEﬂﬁa)lI $IE The Precautions for resistance measurement

SEMmE, SBRERECIEU THERENKRE<KELLET. (TRSR) o T HEHERIER (C (3
TRIBREDZEEZ/NESKTIIENEETY, AERBREOZHZ/NE<TINRA> MMITRDE
HHTY,

Outside temperature influences the resistance value of this product, therefore is impoftant téxcontrol
the fluctuation of the environment temperature when measuring the resistance value of this product.

*POINT1: IR FPOEMZ F CTHNIEVWK D (C. IEFUBAIEZIT > TIESL,
Please measure the resistance value without touching a device and a‘substrate by,hand or
finger directly.

*POINT2: HFUBATERAR—ADEBRENNDND LD (C. BEFTZREL TIES0.
Please install a thermometer at your measuring area in order to recognize the environmental
temperature.

TEC URL (CCaNEZRAVWEHABEERBL TR DEIDTZERL),
Murata’s website explains it by using video in following URL.:
http://www.murata.com/en-us/support/fags/products/thermistor/ntc/pct/0001

(H1) EFBEZELE

(For Example) Resistance value changes
Murata P/N : NCP15XH103F03RC <{(Resistance,@25°C :10kQ+/-1%, B-constant : 3380K+/-1%)

25 °C fHATI(F 1 °C DREZE(L CHETUBN #14% 2L LET,
Resistance value change approx.4%er 1°C difference around 25°C

R HHUE 25°C BEZLH
Temp. Resist. Changes
(°C) (kQ) %
20 12.081 20.8%
21 11.628 16.3%
22 11.195 12.0%
23 10.780 7.8%
24 10.382 3.8%
25 10.000 0.0%
26 9.634 -3.7%
27 9.284 -7.2%
28 8.947 -10.5%
29 8.624 -13.8%
30 8.315 -16.9%
st A B ® OF PR NCP18series-2111
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CIERICSHI=D TD;FEEEIH For users

/\ 3EE CAUTION

1. HIEDHFED B EDBNNH D F I DT, RABEUT TTHEATEL,
Applying of a voltage exceeding the specified ‘Maximum voltage’ may causes deterioration.
Please use below the maximum voltage of characteristics of this product.

2. BER(CDNT, ZOHEREEN A ETFMECAEEZRFIENNH DR EDIRBIE K Do SEEE
NERENDUTORETEHERALUBRWT TS,
Please do not use in the following applications.
Especially high reliability, in order to prevent defects which might directly cause damage toiother party’s life,
body or property. (Listed below.)

1) MZEHEEs / Aircraft equipment
2
3

~

(
(2) FEat2sAerospace equipment

(3) BIEHEES Undersea equipment

(4) FEPTHIfEEZSPower plant control equipment

(5) EEH4ES,Medical equipment

(6) EnXtkas (BEHER. HUEE. ARAASE) Transportation equipment (automobiles, trains, ships, etc.)
(7

(8

(

(

~

) EESHERR / Traffic signal equipment

~

B - BHIBAERS / Disaster prevention /£.Crime prevention equipment
9) RIRULIBHEER ~Data-processing equipment

10) DAl _LECtkas CFAEF DS/
Applications of similar complexity or with reliability requirements comparable to the applications
listed in the above

3. HHRDIHTEB(IBESATLDS., BRT CEFEEIIAETHBOAATATIL—>3>2CLD
> 33— MMIEAFREET SBNNHOFET,
HithF, H—/\-RESRE T CEMBEI SRHRECHERLRNTLSZE,
Do not use chip’NTC\Thermistor for the application that require continuous operation under high temperature
condition such as base station or data processing center because it may cause deterioration (Ex. resistance
abnormality, Shorticircuit) due to Silver electrochemical migration.

4. J n—)LZ— JHEEDNN
HEREAN TEEVOCAREENEUCIHEETE. ZIREERSIEDTZDICTERG (CEN)/R T T —)L1z— TtEe
Il GF =0,
Be sure to provide an appropriate fail-safe function on your product to prevent a second damage that may be
causediby the abnormal function or the failure of our product.
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fEA _EiE= NOTICE
1. MESERESEOENASDF IO T, RERESEE T THEAT O,

Use this product within the specified temperature range. Higher temperature may cause deterioration of the
characteristics or the material quality of this product.

2. (FATHEOSBIEDENAS D EITDTREICDVWTUTORIA(CTEFEF 0,
(MREBEE : RBEBEEE :-10°C~40°C
MEFILEE : 75 %RH LT (JZlZUSELRWVLC &)
(MR EHAR : FEANEHEUEITO T, AL 6 » BURICTERT =L,
RP. 6 rAERBZIHEIL. (FARSTEZSHERO L. CERTF 0

(VREHFR : BESTEXNHIZOEDIFIRNR (FREWIERSE) NMEFELRVETSCTREUTTS0.

Following conditions should be kept in order to avoid deterioration of soldérability of outer electrodes and the
characteristics of this products.
(1) Storage Condition:  Temperature: -10 °C to +40 °C
Humidity: 75 %RH max., without dewing.

(2) Storage Term: Use this product within 6 months after delivery.
If 6 months or more elapsed, please check the solderability before use.

(3) Storage Place: Do not store this product in corrosive gas (SOX, Cl, etc.), nor in direct sunlight.

3. FREAIZELUV TS wI X Solder and Flux
(1) (FATZ I Solder Paste
Q70O (FATZHITF
FHMBAE LT, FRElFARZERL TWE T,
+ Sn:Pb=63wt%:37wt%
+ Sn:Ag:Cu=96.5wt%:3.0wt%:0.5wt%
Flow Soldering : We are using the following solder paste for any internal tests of this product.
* Sn:Pb=63wit%:37wt%
* Sn:Ag:Cu=96.5wt%:3.0wt%:0.5wt%

QU JO— (AT T
MBI E LT, Faed U —AATZZERLTVWEY,
+ M705-GRN360-K2-V (Sn:Ag:Cu=96.5wWt%:3.0wt%:0.5wt%) (FEEBIER)
Reflow Soldering: »For your reference, we are using the solder paste below for any internal tests
of this product.
* M705-GRN360-K2-V (Sn:Ag:Cu=96.5wt%:3.0wt%:0.5wt%)
(Manufactured by Senju Metals Industry Co., Ltd.)
(2)7 2w O X Flux
FATEIToVIXR (IO R EERAT L,
PITFDRI v OX(F14eE. EREESALDENNSHDEIDT. ZFERICRSRNTLSIZE0,
- BREDsELNED
BT 2 ME 0.1 wi%Zi#X DED
KBEDITSYOR OKBMEDI SO & IFFOSCRISYIRZEIBL. HKiFTI1T.
EFHIA TORAZEHET . )

Use rosin type flux in soldering process.
Problems with product characteristics or reliability may occur if the below flux is used.

Please do not use below flux.
* Strong acidic flux
* Flux containing exceeding 0.1 wt% halogen and halogenated substances
» Water-soluble flux (*Water-soluble flux can be defined as non rosin type flux including
wash-type flux and non-wash-type flux.
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4.

FATZRTERDIT S Y I RFEICDNWTIE, RFOFESIEPBREEDENNSHDEFITDT, ROFIRIC

EREUTRSL,
For removing the flux after soldering, observe the following points in order to avoid deterioration of the
characteristics or any change of the outer electrodes quality.

(1) 5%+ / Cleaning Conditions

PER / Solvent /=a7tid | Dipping Cleaning BE RS/ Ultrasonic Cleaning
2. 70 —IL &m room temp. : 5 min 2R max. KR Time : 1dmin LA max.
> -oropanol FfzlFor =77 Output : 20 WL BUF max.
prop 40 °C LF max. : 2 min A max. JElK#% Frequency : 10-100'kHz

c BEREFTE. BREPRMUOBRICHIRIRFEMREUIZNELDS(CLTTFSO
Please keep mounted parts and a substrate from an occurrence of resonance.in ultrasonic cleaning.

HRRT S W O RXZTERADERIC(E. TR ZEITNDIRNKDICLTHEEL,
Please do not clean the products if using a non-washed type flux.

(2) 8218 / Drying
PRI DTATV. TSV IRRFRIRD RS RVLS(CLTTFEL.
R, BS(CHRBZEEERCEBESE TS0,
Please fully perform cleaning and fully remove flux and cleaning solvents from product.
After cleaning, promptly dry this product.

HHERETSIVIRTIDT, BFRECKIBIBEDHE, BECIDRFMNENLD, RIFEODULET

DTEDRNCTFE T =0\,
Do not give this product a strong press-foree ner a mechanical shock.
Such mechanical forces may cause cracking or.chipping of this ceramic product.

FRTFRIEDRESEOBNN DD, Tl ERABDRR EERDFFRIDT, ERANDEUTIF(SEELU TR
DEESEFELTTFEL,

In your mounting process, observe the following points in order to avoid deterioration of the characteristics or
destruction of this productaThe mounting quality of this product may also be affected by the mounting
conditions, shown the paints below:

(1) EEZAMF / Mountingiconditions
OAXRERF, BATMIFETEEINDICLEZERUTHITUTEDFIOT, EEHESEI TOERSSE
MDFEEZERE N DHEE (BRI CHHE(CTHERT =0,
Please mount this,product by soldering. When mounted by other methods, such as conductive
adhesives, please contact us in advance.

QEMERDERRM ERDIFM TTHEADZES(F. ERE(FIAITEN. FALLRDN. EE58E.
BB I FATCEREREDAREENRE T DI ENBRIINF I DO TERICEKICTERMEDOHERZ
UCEaly,

If you use our products under condition different from our recommended condition, we have concerns
of mountability (such as solderbility, solder erosion, solder joint strength, misalignment and solder
explosion) may occur.

Thus, please check the mountability on the actual device in advance.

BRI, HIRRFESEOBNNG D FEITOT. BREADEREI—F« > JEFHEZ <TZE0),
=T+ 2O ERIGE. BIENSRRORFECRENRNC &2 BHICTIHEZE Uiz ET3ERAL<
ZE0,

Resin coating to this product is not acceptable. In case you need to use a coating material,
please evaluate on actual circuit board and select the suitable one which does not affect both electrical
and mechanical characteristics.
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(2) #82 S>> R~FiE / Recommended Land Pattern
S RTEZMBBU E(CKRELTDE, FALLENEIRDBE T, YV—LARXM=2REDERERRDIR
RERo7ZD, X, EROBIFIREDHEICLD. FyITHENS<BADET,
Too large of a land pattern will allow too much solder paste at the mounting points.
This may cause destruction of this product Due to mechanical stress, especially in the case of board

bending.
b a b c
R J0-(XATZASF / Flow Soldering 0.6-1.0 0.8-0.9 0.6-0.8
a Te 70-(FATZ431TF / Reflow Soldering 0.6-1.0 0.6-0.7 0:6-0.8
(Unit : mm)

(3) U — LlFATZENRI / Printing Conditions of Solder Paste

ORFAREME(SEE): JY—ARAZEF 150 pm
Recommendable thickness of solder paste printing shall be 150 ym.

QIFAEER, BEZ(CRSRVWKDERICIFALZMNESETRHEL,
TEECRITaqLy bEcZRRELVLTHILTEDEY,
After soldering, the solder fillet shall be a height from 1/3E to the thickness of this product.
(See the figures below.)

EA e TIEN
i N 1 ]

electrode
i

sdlder 1BE=T=E

solder (1A

QRATZEENSE, Fv TEmAR I MR A B R EKRE IR0, FARERENBRIIMEZE.
D5y ORERRDRR EIED R,

Too much solder will put too.mueh mechanical stress on this product, such stress may cause cracking
or mechanical damage. Also, it can deteriorate the electrical performance of this product.

(4) BB 21 - 181t / Adhesive Application and Curing
OIEEFDOZRMEHFNA R U DuIREFIBE EARARDRE. JO—(FASIFEECTF v TBEEDERRE

EIRDFET,
If insufficient@@adhesive is applied, or if the adhesive is not sufficiently hardened, this product may have a

loose’ contact with'the land; during flow soldering.

QEERIMERNEDZE. FvIRERDODMEITNORERRERDET.

Too low.viscosity of adhesive causes this product to slip on broad, after mounting.

(5) (FATTRE EBFR / Allowable Soldering Temperature and Time

QRALMTORE EREE. TERORERIBAT DT« Ly bESZHERERDERICTITO TR,
Solder within the temperature and time combinations, indicated by the diagonal lines in the following

graphs.

QT ERDRHRBHN TDIIATZFT(E. BRI DT REIATTBNABREORERR E/RDFET,
Excessive soldering conditions may cause dissolution of metallization or deterioration of solder-wetting

on the outer electrode.

OFAZMFN 2 BN LR DIRESNDIHE (G RIERFRIN T EREZBR/AVRICHEL TS0,
In case of repeated soldering, the total accumulated soldering time should be within the range
shown below figure. (For example, Reflow peak temperature : 260 °C, twice — The total accumulated

soldering time at 260 °C is within 30s)
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(TJO—-RFAMITHERE S RFHE)
{Allowable Flow Soldering Temp. and Time))

JBE / Temperature(°C)

280
270
260 7
(0]
5 250 K4 //
o /
Q 240 7,
EJ 230
w220 4
18 /|A
21
%9 10 20 30

BEME / Time (s

)

(VU oO—-QALMTHEERE SRR
{Allowable Reflow Soldering Temp. and Time)

280
270 77
260
250 //
240 B4 ?—‘

V.,

A7/
230 A/
210

0 10 20 30 40.450,.60 70, 80 90100 110

BERS / Time (s)

(6) HELR (I ATEAHTZAF | Recommended Temperature Profile for Soldering
OFRANATDTI & BFICTSYVINADGZENBDET.
RB. FEVREL. (FATTEEE 100 °C UIACIRD L D17 TF 0%
Insufficient preheating may cause a crack on ceramic body. The difference between preheating
temperature and soldering temperature shall be 100 °Csmax:.

QRFALITE., BRIIREADZREICLDIHEULRNT S,
Rapid cooling by dipping in solvent or by other.means'is not reeommended.
(ZO—(FATEAFF24F | Flow Soldering Céondition)

300

200

Temperature(°C)
mE

100

Preheating(in air) Soldering JGradual cooling
FEY(ZEH) (FA RS |(inair
TRO(EH)
77777778
‘t\
N
N\
(s
: |

L 1=2 min

I# 10s

(O FO—=(FA 213 1F54% | Reflow Soldering Condition))

300

200

Tempgrature(°C)
m =

100

0

Preheating(i
FEY(ZERH

n air)
)

Soldering
FATZEG

Gradual cooling
(in air)

(vamsmma S

EREH )

MRS

P

N\
\\“

S

7

-

I‘_

1-2 min

|#203

F# : 160 £10 °C, 1-2min
Preheating

E—77: 230-260°C, 10's
Soldering

F# . 160 £10 °C, 1-2 min
Preheating

E—% : 230-260 °C, 20 s
Soldering

XFAATFEZAD 2 BN E(CRDIHEE. REEHEN(5)E(CTRIRRZBRIRVMRICERELTTF S,
In case of repeated soldering, the total accumulated soldering time should be within the range shown above

figure (5).
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(7) EBR(ICBIFTDHEFRMHFICK D> TIE. FRTEROERIKENIRETDIENNHDET,
HHFTFRFHFTRECCGHALTHEDFT . FRMIMDEERMTITHERICRDHE(E. FrlCRE
PN EZER LTS ZEN,
Depending on various conditions for mounting, there might be unpredictable mounting conditions.

Murata evaluates mounted parts in following conditions. If you use parts above below mounting

P20/ 22

conditions, please evaluate with your mounting conditions and make sure if there would be no failures.

I8H / ltem 4% / Conditions
IEC 61249-2-7:2002
BEimea U > SRR AR ERsRIEER
Material of substrate Copper-clad laminates for printed wired board
(B S AMEM TR 8RS Glass fabric board epoxy)
5> RTE 6.QHERS> RHE BR
Land dimensions Refer to the 6. (2) Recommended Land Pattern
(FATEEE 6.(3)7 U —AFATZEIR @Z8
Solder heaping amount Refer to the 6.(3) @Printing Conditions of Solder Paste
EE =
Thickness of copper foil 35 um
BERE= 1.6 mm
Thickness of substrate '
(FATCIESE
Solder Paste Sn-3Ag-0.5Cu
BTk
Substrate dimensions 30 mm x 44 mm

(8) (FATEC TIEBIESAH | Reworking Conditions with Soldering Iron
FALCT2ERUTFYIZEET 2RO EEFT NDHEEF. UTORISFELTTFEUL,
The following conditions must be strictly followed using a soldering iron.

Temperature of Iron-tip

I5H /Item Z1% | Conditions
%?a o .
Preheating 150 °C, 1-2 min
FARC O ChmE

280 °C A'F max.

FATZZTDTY MR
Soldering Iron'Wattage

30 W LF max.

(FATZC TDHTHRAR \
Diameter oflrén-tip ® 3 mm BT max.

(FATEAT |7 BRE ] .

Soldering,Time 10 s LI max.

TR STy oRMIC, BECTENIMRBNT &,

Caution Do not allow the iron-tip to directly touch the ceramic body.
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7. BARDED - IZOHTH U TN R L ZADINDS/RWK S/REBRECE (C LT IZELY,
Location on Printed Circuit Board(PC Board)

<#B&a75m / Component Direction>

AL ADIERT D AMICH U CERE (CEfamZiEL TR0,
Locate this product horizontal to the direction in which stress acts.

(Worse) (Better)
BEFTZ0\BA NEEH
(figrmz) (tEmE)

<BiRT L+ iR TOF v TEE / Mounting Close to Board Separation Life >

Put this product on the PC Board near the Slit, not near the Perforation Holes.
Keep this product on the PC Board away from the Separation Line.

A>C>B>DDIRTA ML RZRITY KIAD T
Worst «— "A*-“C"-“B”-“D” — Better

Perforation Holes

=>>H
Slit / D
Separation Line
TIERR
=t A B ®B OE PR NCP18series-2111
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/\ B Note

1.CERCERULELTR. HAICERSNTRETRITHHILTFEU),
Please make sure that your product has been evaluated in view of your specifications with our
product being mounted to your product.

2 R MZ HRRAREOLHNETZ @M U TERULRWT TS,
You are requested not to use our product deviating from this product specification.

3
S
2
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