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FYIENTCH—Z XY HnftikE

NTC Thermistor  Specification

1.JEFHEEE Scope
SERBARER. —REREAORERMNANRPREMERCEASND NTCH—ZXFICDVWTHELE
Y, CORRMIMNCZERDZECE, BaICHEATEE T 0,
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.

BRI Specific applications

- RA#28 Consumer equipment :
FREBIEER - AV BEER - IBISHEER - I5T5E5E - PC BEHER - S5Hkes . KERDRY NMEs S L\ D TERAE
8. DD, COHEEN AR UAEDFRE (CEZEN(CHID SRV (CERTES 8 m
Products that can be used in consumer equipment such as Home Appliances, Audio/Visual equipment,
Communication equipment, Cellular Phone, Electronic Data Processing, Office equipment, and Household
Robotics, and whose functions are not directly related to the protection of.humandife and property.

- FEEZEMEER Industrial equipment :
BUEHESR - TERADO/RY MEESR - FTRIMEER &SV D ICEZEMER T, H'D. TOHBEN AR UIEDREIC
EEN MDD SRR ICERATESRm
Products that can be used in industrial equipment such ‘@s Manufacturing equipment, Industrial Robotics
equipment, and Measurement equipment, and whose:functions do’'not directly relate to the protection of
human life and property.

- EEEEHEER(GHTF Class A. B & KU C miEfEst)
EPRI%E =X GHTF T Class A & U\ ClassiB T'\Class C DIMYEEST TRE SN DEEMSZ T, HD.
TDOHEREN N RO DRFE (CIEIEMICH MO SIRVVEBR (CEF TE 2R M
Medial equipment (GHTF Class A and B .and Class,C glucose): Products that can be used for medical
equipment regulated by Class A and Class,B and Class C glucose of the international classification class
GHTF and whose functions dofnot directly relate to the protection of human life and property.

BRI EE Unsuitable Application

- Ei#thfS Base stations

- B —)\— _ServeryData processing center

-BEERAA S IAT A AT NI TA— 2R Automotive infotainment/comfort equipment
- BEER/ND— N tZ2— T #35  Automotive powertrain/safety equipment

- B %28 (GHTE Class D & U Class C dDIMm#AEfEET LSt
Medical equipment (GHTF Class D and Other than the Class C glucose)

- HRGMIIRED [CHERCHIEO>TOEREIE 2. [CENMNTLDIHRE
Applications'listed in “For Users 2.” in this product specification.

et & B 2 O/F AR NCPO02series
MURATA MANUFACTURING CO., LTD.
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2.7E4% Ratings
2.1 D series
(*1) (*2) (*1,"3) (*4) (*5)
HHE B E#X BRABE | RAEE | BNEER | R/ R7F | RABIE
Bl RESE | EEISD
Resistance B-constant Maximum|Maximum| Thermal Operating/ | Graph of
s at 25°C operating | voltage | dissipation storage maximum
PIN 25/50°C 25/85°C | current constant | temperature { operating
(*6) | (*1) Range Voltage
(MW/°C) )
Q) (K) K| ™A M| g approx (°C)
NCP02XH103D05RH | 10k 0.5 % | 3380 +0.5 %| 3434(typ)| 0.100 | 5.00 | 1.0 | 1.0 {,-40to +125 @
NCP02WF104D05RH [ 100k £0.5 % | 4250 +0.5 %| 4311(typ.)| 0.031 5.00 1.0 1.0 | -40to,+125 ©)
*1:25°CFRIEZEP(CT, NTCH—= R YEAKRZRAELFRT.
NTC thermistor is measured at 25°C in still air, as a single unit without mounting.
2 - XYDBFUREFFEERITEERTY .
B-constant is a constant representing the resistance temperature characteristic of NTC thermistor.
3 RAEBMFERE. NTCH—ZXYEAEN 0.1°C HATDIEREICIRDET .
NTC Thermistor raises 0.1°C more by maximum operating current.

*4 NTCH—Z XY (CEBEZEMNT D ENTC H—ZRIPFRE O NICH - RYBHRDREN ERUFET.
NTC H—ZRYBHDERE LR(CLDTNTIC - SRYDRENMERSREESERO FIREBIRVEETIE
A<rEEW,

NTC H—ZRHIDREN LR T D E NTC H=S XA IDEHUMENHA T DIeHRBENKERD. FRABE
UFTH>TENICH—ZRYEBRORENMERE SR ZEBX CREET DBNNBDFT,

When voltage is applied to NTC thermistor, NTC thermistor generates heat so that temperature of NTC
thermistor will rise. Please control voltage notito 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 ofAINTCdhermistor be increased.

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

5 RABMFEET S J(d, NTCH— SR SEKICEINNUEZER, BORE 0.1°C L/RZB/ETT, 0.1°C FFh
UTFTTERWZELSTEODIC (FOREDORAMFEERERT S I DRABIFEEUT CTEA<IZE,

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

To use NTC thermistorin.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 next page.

*6

NTCH—ZR5%. RS> RTEACEEEIA 6.Q)EH)DH S AT RFIERHB1X:12 X 12 x t 1.6 mm)

(CFATATTCTRELET,
NTC Thermistor shall be soldered on the glass epoxy PCB (size: 12 x 12 x t 1.6 mm) with “Recommendable
Land Size”(See Notice 6. (2)) and be measured.

LEEERER D155 (F. BHFTTHR T,

Please consult with us on off-specification usage.

K=t & B R F PRI
MURATA MANUFACTURING CO., LTD.

NCPO02series




AEC-Q200

Non Compliance

Document No. JEWB01BR-3700K P3/ 22
2.2 F series
(*1) (*2) (*1,73) (*4) (*5)
BB B TE£X BRI | RAEE | BUWEUER | R/&RE | &EX8E
Bt REEHE | BEIST
Resistance B-constant Maximum|Maximum| Thermal Operating/ | Graph of
s at 25°C operating| voltage | dissipation storage maximum
P/N 25/50°C 25/85°C | current constant | temperature 4. operating
(*6) | (*1) Range voltage
(mW/°C) )
(@) (K) K| ™A M| g approx (°C)
NCP02XH103FO5RH 10k £1 % | 3380 +1 % | 3434(typ)| 0.100 5.00 1.0 | 1.0 4 -40to +125 )
NCP0O2WF683F05RH 68k +1 % | 4250 +1 % | 4311@typ.)| 0.038 5.00 1.0 | 1.0 | -40t0+125 @
NCPO2WF104FB5RH 100k +1 % | 4250 £0.5 %| 4311(typ.)| 0.031 5.00 1.0 | 1.0 [|-40to +125 ®
NCP0O2WF104F05RH 100k +1 % | 4250 +1 % | 4311(typ.)| 0.031 5.00 2.0 | 1.0 4 -40to +125 ®
NCP02WF474F05RH 470k +1 % | 4250 £+1 % | 4332typ)| 0.014 5.00 1.0 | 1.0 | -40to +125 @
*~*6 ([CDWTIE 24 ZBBRIZE,
See 2.1 for *1 to *6.
FERAREER DHE(F. HHFTTHERT .
Please consult with us on off-specification usage.
=t A B ®B OE PR NCPO02series

MURATA MANUFACTURING CO., LTD.
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EABFEEERFITI ST

Graph of Maximum Operating Voltage Reduction Characteristics

Maximum operating voltage (V)
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Ambient temperature(°C)

et A BH O O PR NCPO02series
MURATA MANUFACTURING CO., LTD.
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3. IR UT3E Dimensions

—

4. 7R~ Marking
RREHUFEEA.
No Marking

\
<&
2

MURATA MANUFACTURING CO., LTD.

P5/ 22
L W T e
0.4 £0.02 0.2 £0.02 0.2 £0.02 | 0.105 +0.035
(Unit: mm)
T
N
HRASHE & BH ® OF PR NCPO02series
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5. &4 Climatic performance

HRIDIREFRMTZ TRICRULET,

MHEEDIARII T ELDEMROME. 5> RTE. FARES. IEES(CTERRUCHEMRIEOTRER
NET, BRES, BARHE FATCIEREHETT,

HRNSIMNDIBER. FYvITENEORESHNELE T DEEMENS D, THEACKRL TR BARICE
ESNRETR I THE LU CREN VWS EZBR LT IES0N,

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 chiprpart:
So, in the case of usage, please evaluate with your mounting conditions and make sure if there:'would be no

failures.
I5H Item EEEL4F Conditions
EARAtE IEC 61249-2-7:2002

Material of substrate

7V > NECHRRFRERSRIEEIR (7S X BRI /R 48iAE)
Copper-clad laminates for printed wired board (Glass fabric board epoxy)

S RTE

Land dimensions

b a b c
M UI0-FATERILT,
D‘E, 1 c Reflow Soldering 0.20 0.18 023
(Unit: mm)

(FATZEREF. BZ(CRSRWKDIEEICIFATLZMESETTE0,
Please attach solder securely not to exceed solder heaping amount.

LA IR

(FATEEE
; electrode
Solder heaping amount s 1BE<T<E
solder solder
iy 4 AL
EES
Thickness of copper foil 35 pm
BRE=
Thickness©f substrate tQm
BEIRTE
Substrate dimensions 30 mm x 44 mm
(FATZHERR
Soldering material Sn-3Ag-0.5Cu
et & B 2 O/F AR NCPO02series

MURATA MANUFACTURING CO., LTD.
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No. I5H Item #54% Criteria sLERZA4 Test Condition
5.1 | MEvE EIEZ{EER (R25)  +3%LIA | 125 +3 °C DZESH(C 1000 +48/-0 h
Dry Heat B EFZ(LER (B25/50) +1%LUA | EFEET Do
NRICELUWEEDRRLC &, 125 £3 °C in air, for 1000 +48/-0 h
without loading.
*Resistance(R25) change
shall be less than +3%
*B-constant(B25/50) change
shall be less than +1%
*No visible damage.
52 | M=% EHEZ(EER (R25)  +3%LIA | -40 £3 °C DZEXH(C 1000 +48/-0 h
Cold B EEZALER (B25/50) +1%LAA | EHILE T D,
NMRICEUVWEBDIRNZ &, -40 £3 °C in air, for 1000 +48/0:h
without loading.
*Resistance(R25) change
shall be less than +3%
*B-constant(B25/50) change
shall be less than +1%
*No visible damage.
5.3 | MhEHE EHUEZ{EE (R25) +3%LAA | 60 2 °C, 90-95%RH DZERH (C
Damp Heat B EZZ{LER (B25/50) +1%LLA | 1000 +48/-0 h EHTHE 37D .
HBRCELUVWEBDRN &, 60 +2 °C, 90-95%RHuin air,
for 1000 +48/-0 h without loading.
*Resistance(R25) change
shall be less than +3%
*B-constant(B25/50) change
shall be less than +1%
*No visible damage.
54 [ @EHIN BB LR (R25)  +3%BIAN | R&RZ 1HMIEU. & 5 1175,
Change of B E#Z{LER (B25/50) +1%LAA | 5 eycles of following sequence without loading.
Temperature NMRICELWVEEDRWC &, ESBE BE 355
Step Temp.(°C) Time (min.)
*Resistance(R25) change 1 -40 +0/-3 30
shall be'less than +3% 2 o m/room temp. 10-15
*B-constant(B25/50) change 3 +125 +3/-0 30
shallbe less than £1% 4 & &/room temp. 10-15
*No visible damage.
5.5 | EmEfE EIMEZMEER (R25) +3%LUA | 8512 °C DESH T, ABFERZEEL.
High Temperature | BIEZIZ(EZR(B25/50) +1%LLA | 1000 +48/-0 h EHRE T D,
Load SMRICE UWEBEDIRNT &, 85 +2 °C in air, with Maximum operating current
for 1000 +48/-0 h.
sResistance(R25) change
shall be less than +3%
*B-constant(B25/50) change
shall be less than +1%
*No visible damage.
- FEERBR(I SRR S > RTACEREE 6.(2)5888)DH S ATRF S ERC(FARMT U TITWVET,

NTC Thermistor/shall be soldered on the glass epoxy PCB with “Recommendable Land Size” (See Notice 6. (2))
and be tested:

“R25(325°C POAEHRTMETT,
R25 means the zero-power resistance at 25 °C.

#B25/50 (& 25-50 °C O O&HEHEFEL DEH UTZETY.
B25/50 is calculated by the zero-power resistances of NTC Thermistor at 25 °C and at 50 °C.

- R EIREE

(25°C)[C 1 hMEBEAELET .

After each test, NTC Thermistor should be kept for 1 h at room temperature (normal humidity and normal
atmospheric pressure).

KAzt A B R

F P

NCPO02series

MURATA MANUFACTURING CO., LTD.
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6. HARAY4EBE Mechanical performance

No. I5H Item #54% Criteria sLER AT Test Condition
6.1 | (FARMTMHE | IHFEBD 95% U L (CUNBR | FATEE 1 245 5 °C
Solderability | <IFATTHMIBELTLND &, Soldering Temp.
(FATZ : Sn-3.0Ag-0.5Cu
Minimum 95% of the whole Solder
electrode surface shall be pd=1i=di :3+05s
covered with solder. Immersion Time
M FEANRENDIRETRET D
NTC Thermistor shall be immersed completely under
the solder meniscus.
6.2 | (FATHEWE | EHEZEEERR25) +3%BA | (FATEEE 1 260 15 °C
Soldering B EHZ(LE(B25/50) +1%LLA | Soldering Temp.
Heat I FEMONRICEUVEED | (ZAR :'Sn-3.0Ag-0.5Cu
Resistant W &, Solder
*Resistance(R25) change ﬁﬁifin Time . 10£0.5¢
shall be less than +3% 7 EEHEN ZFETI2EE S
*B-constant(B25/50) change )T =y
shall be less than +1% NTC Thermlsto_r shall'be immersed completely under
*No visible damage. the solder meniscus.
FE(F Preheating condition:
7=iEA1 (215045 °C T 3 min T2,
Temp& 150 £5 °C, Time : 3 min.
6.3 | MM EHFUBZ(ER(R25)  +3%LUAA | il & FREEEREAR C (AT T B,
Vibration B EEEZEH(B25/50) +1%LAA | Soldef NTC Thermistor on the Glass Epoxy PCB as
Resistant HERICELUWVEBDRNC &, shown below.
Resistance(R25) chande i) : 10 Hz-55 Hz-10 Hz (1 min)
*Resi
shall be less than +3% Z‘;g;gmgcy 15
*B-constant(B25/50) change = = » 1o mm
shaliibe less than1% | Max. Amplitude S
*No visible ddmage BUWICEER3AMBIC2h I DEN6 )T,
Vibrated for a period of 2 h in three (3) directions
perpendicularly intersecting each other
(for total of 6 h).
By i
HSRIRFER
Glass Epoxy PCB — =

KAzt A B R

F P

NCPO02series

MURATA MANUFACTURING CO., LTD.
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No. I8H ltem #H4% Criteria sERSE1F Test Condition

6.4 | MEMRMRSE [EEZEER25) +3%UA | itz TRABRERICIAEMTL. BIRENST

Resistance | BEBE(LI(B25/50) +1%2AN | 2D HEMZ B.

to Bending of | I FEADHEICELWEED | solder NTC Thermistor on Test Board, and apply
Substance BNZ & force on back side of Test Board as shown below:

MERE—R : 1.0 mm/s

*Resistance(R25) change Bending Speed

shall be less than +3%

*B-constant(B25/50) change =8 1.0 mm
shall be less than +1% | Bending Strength
*No visible damage. RIS ] :5+1s
Hold Time
BiRTE : 100 mm x 40.mm X $0.8 mm
Board Dimension
BEirtAE 7 IALR#9EAR/ Glass Epoxy
Board Material
50
20
hOE
l Force
R230—
Hoo— I~ D R
Bending Strength
45+2 452
f / |
NTC Unit : mm

- 6.3,6.4 IHICDWNTIF, A ZHRES > RIAEGERSBIA 6.8 ) DN S ATRFZER(CIFAZAT T L TITL
FI, T FATZEMEHL 50 umTITLNE T
NTC Thermistor shall be soldered on the glass'epoxy PCB with “Recommendable Land Size” (See Notice 6. (2))
and be tested. (No. 6.3,6.4) Thickness'of'solder paste printing shall be 50 pm.

- R25 (% 25 °C PO &EETEC T,
R25 means the zero-power resistance at 25°C.

- B25/50 (& 25-50 °C D O&FEHEHEXL DEH UZETT .
B25/50 is calculated by the zero-power resistances of NTC Thermistor at 25 °C and at 50 °C.

- REERSEP25°C)C1hEBAELERT.
After each test, NI C Thermistor should be kept for 1 h at room temperature
(normal humidity and normal atmospheric pressure).

et & B 2 O/F AR NCPO02series
MURATA MANUFACTURING CO., LTD.
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. T—E > J{14R Taping Specification
7.1 #%>— Z~13%K Dimensions of paper tape
-
20£005 40404 | 9154010 2| 5 Max.
/ { r gy
" "( 0 I
L
—- g - L L] = i
||, #0.23 =Reference B
EFiH
- - {mm}
Direction of feed
BlLAmE

() HRER—RFT—TOF v EF 4 DRICYRL. =5ERYTIF—T 7ML THALET,
NTC Thermistors shall be packaged in each cavity of base tape and sealed by top tape.

(2) by ITF—TCE@EENRL. Fv EFr ([CIF&EH: UCREDPIINR VT A SN TLET,
Top tape has no joints. And products shall be packagediand sealed in the cavity of paper tape,
continuously.

7.2 7—E>J{I%EM Tape strength

(N R=RF—=TRUO MY ITFT—=T D5 35RDEEFRDED T,

Pull strength of base tape andtop tape shall be specified as follows:
N— 25 = Base tape ~w 75— Top tape
10N BAE minimum 10N A _E minimum

(2) by —TDRIgsRE Peeling force of top tape

RIBHARE Peeling angle : 165°-180° F— &ML T
Against the fixed surface of tape
FIBHRE Peeling speed : 300 mm/min
RBHEE Peeling force @ 0.1N(x)- 0.6 N  ((): SZ{E reference)
k=t A B R O PR NCPO02series

MURATA MANUFACTURING CO., LTD.
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7.3 7—E>J 84 E Reeling
(1) @Iz E (FREEEE)Quantity(Standard Quantity)
1 U —)LODYNiNER= Products quantity in a reel
20,000 1@ pcs./ 1 YJ—)L reel

(2 7—E>Jtaed (U—~F—8B) &#&h0D (hL—35—8) (CEFRIEBZIHLRVWERZEIT. E5(C,
U—SF =8Bl (E by TF—TRITDOEDZRITES . (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. D5 38
Trailer unit | 180~~250 . 210~250 |
b2 [ Ghip-mounting ::gti?gﬁ Top taaF:Sne
unit
Sl EE (228F) byFF—F

:::::i}

Direction of feed

SlZ:EL HE

(mm)

BL. 20,000 BRBDZECHT UTIF T—EZJBROFRI(FTCEFzE Ao
The reeling specification above shall not be applied for the ordér less than 20,000 pcs.

(B) U=~ =8B (Z2=8B) Dikimd 5 EvFULIFS b TF—T ER-IF—=T DR DFF(FTVEE A,
The top tape and base tape are not attached at'the;end of the tape (Vacant section) for a minimum of 5
pitches.

(4) U—)LDFREICIF. BEFIEZELAURTNILVZBMITET, (SttRdE. RINES. 8E8)
A label shall be attached on the reel:
(MURATA’s part number, inspection humber and quantity shall be marked on the label.

(5) =—E>ZJHY —)Ls}iE Dimensions of reel

|

1

1 1

1
®60+1/-0

, 8.4+1.5
P©1804+0/-1.5 _|:|‘:'||| 14.4 max.
| | (mm)

8. {®e2755% Packaging

A RABICEEOMALE T

FT. SEAEICEESIREZERAULINILVZBHTET,

(AL, TEINES, MARE. SHaE. NARE)

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.)

et & B 2 O/F AR NCPO02series
MURATA MANUFACTURING CO., LTD.
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) 45R;EEEIA The Specific Precautions

UTFICRIRIRTOETHERAULEE. fIICRITBENMRET IENNSHDET.
CNSOAREENRET DL, FHENSIEL. SRMIERD 2.E1. 5.MHERMAE. 6 MY EREZHE U
IRVEIREMEN S D E T

Flz. REROBA. E (X(E. FHESH) DRALRDITH. UTORETPAETEHTERCRS
RWNTTFE0N

ERENZES. FRICAIIEFZIRE—UIEaVEIEA.

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 deteriorate.and wouldnot 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) IKNNEIEN D BFICZ LD IZ 8 (CHEFE I DBNDHDFR
(SN EARE Z B DREENFRE I DEBNDH DA
High humidity environment, or in close proximity 10 splashing water.
A water droplet between the outer electrodes needs 10 befavoided completely.

(2) BEM. ExMHHR (CI2,H2S,NH3,SOX;NOX &) (@& 5 NI ENDH DI
Corrosive or deoxidizing gas (Cl2, H2S, NH3, SOX, NOX, etc.)

(3) MERSIAT DI SV ORTIRATANILUITRICT Sy OREFAR T DTERAE
Flux cleaning process after soldering process with non-cleaning flux

4) R, 5INMDHDIHIAFTES
Volatile or flammable,gas

(5) EBIRDZ U \PR
Dusty environment

(6) RS (FHAE =ALcZESF
Under vacuumyreducing pressure or high-pressure

(7) 17K, HAE O, BHATICE 5 ENBBNDH D
Place with salt water, oils, chemical liquids or organic solvents

(8) IRFNDIEL L L \FR
High vibration environment

(9) TDAtE (1)~ (8)ICHET BFR

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

AEEH  BREAR. BE BN A-T>AR. 23— MEESNVAQY1IL—23>ED)
(Ex. Resistance abnormality, Short (includes Sn/Ag ion migration), Resistance abnormality, Emit
smoke, Ignition, Short, Open)

et & B 2 O/F AR NCPO02series
MURATA MANUFACTURING CO., LTD.
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;Eﬁﬁﬁhﬂ\“iEH§a)lI $IE The Precautions for resistance measurement

SRmE BRERECICUTHERENRE<KELLEFET. (TRSR)

> T ENMBAER C(PAERBEEOEHZ/NSKTDITENEETT,

AERBREDOZE Z/NETIRA > MEITFERDOESDTY,

Outside temperature influences the resistance value of this product, therefore is important to€ontrol
the fluctuation of the environment temperature when measuring the resistance value of this product.

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

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

TEC URL (CCahEZRAVEHABEBL TR DEIDTZE R,
Murata’s website explains it by using video in following URL:
https://www.murata.com/en-us/products/thermistor/library/demo

(H1) EFBEZELE

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

25°C fHETI(E 1°C DREZEL TRITEL ¥ 4% Z (L LET .
Resistance value change approx.4%per 1°C difference around 25°C

KQ . mE HHE 25°C EAEZEER
& __—-l___";: _—I—_ Temp. Resist. Changes
&8 7 (°C) (kQ) %

20 12.081 20.8%
21 11.628 16.3%
22 11.195 12.0%

é 23 10.780 7.8%

% 24 10.382 3.8%

K 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%
20 21 22 23 24 25 x» = 28 29 30
Temperature ©

=t A B ®B OE PR NCPO02series

MURATA MANUFACTURING CO., LTD.
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C{ERICHI=D TDFEEEIA For users

I JE= CAUTION

1. HIEDHFE DB EDBNNH D FI DT, RABEUT TTHEAT L,
Applying of a voltage exceeding the specified ‘Maximum voltage’ may causes deterioration.
Please use below the maximum voltage of characteristics of this product.

2. FRDPRE Limitation of Applications
HRDARS(CEHORMG. SHRBIEAREARN TERI (CEEEHDOBAARM S (CHET - RESNZEBDTH
D, BERMLHEE - tEEE - @E - B - REUNERSNDIUTO(1)NS5(11)ETORENDES M - 1HEE
HiE - MBEEFERIEIDEDOTEHDFRADT, SHERAKRELHOEARRCIED CTHEAKEE
(A
The products listed in the product specification (hereinafter the product(s) is called as the “Product(s)”) are
designed and manufactured for applications specified in the product specification. (hereinafter called as the
“Specific Application”).
We shall not warrant anything in connection with the Products including fitness, performance,
adequateness, safety, or quality, in the case of applications listed in from (1) to (11) written at below, which
may generally require high performance, function, quality, management of production or safety. Therefore,
the Product shall be applied in compliance with the specific application.

=, SREARELHOERARAEUNORAETITEEINZSES. XEUTO)MNS(11)F
TORZE TTHEATNIEHAGIESRRIREANICREECH N DD ED(EFR<*) (T, SttE=
ZERIC K> TE U RNADEHRTDMDIEER(CE I B —VDEEZEVNRFEITDTIEEL
JZE0N,

WE DISCLAIM ANY LOSS AND DAMAGES ARISING FROM OR IN CONNECTION WITH THE
PRODUCTS INCLUDING BUT NOT LIMITED TO THE CASE SUCH LOSS AND DAMAGES
CAUSED BY THE UNEXPECTED ACCIDENT, IN EVENT THAT (i) THE PRODUCT IS APPLIED
FOR THE PURPOSE WHICH ISINOT SPECIFIED AS THE SPECIFIC APPLICATION FOR THE
PRODUCT, AND/OR (ii) THE PRODUCT IS APPLIED FOR ANY FOLLOWING APPLICATION
PURPOSES FROM (1) TO (11)(EXCEPT THAT SUCH APPLICATION PURPOSE IS
UNAMBIGUOUSLY-SPECIFIED AS SPECIFIC APPLICATION FOR THE PRODUCT IN OUR
CATALOG SPECIEICATION FORMS, DATASHEETS, OR OTHER DOCUMENTS OFFICIALLY
ISSUED BY. US").

(1) MZEskss AAircraft equipment

(2) S EE1EEs / Aerospace equipment

(3) | BEHEES  Undersea equipment

(4) FEPAHIEIEEES /Power plant control equipment

(5) EFEHEES/Medical equipment

(6) EnXktEEs (HEDEE. B, finfASE) Transportation equipment (automobiles, trains, ships, etc.)

(7) 3E{ESSHEs / Traffic signal equipment

(8) BAK - BHIEHERER Disaster prevention / Crime prevention equipment

(9) EERIBHRNIEHSS /Industrial data-processing equipment

(10) BRBE/RFEHIEHES ~ Combustion/explosion control equipment

(11) T DAt _EECHkEs S AEDHEER ./
Equipment with complexity and/or required reliability equivalent to the applications listed in the
above.

et & B 2 O/F AR NCPO02series
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HRMARS (CEEHOBEARARMUADOHERICHIGUERBICEDVT(E. BSBRESEBIDHDEHEZERO -
RIBNE - BFtt. FEEBBOEDE T A —LA (https://www.murata.com/contactform ) ETHEILEDEZ
=0\,

For exploring information of the Products which will be compatible with the particular purpose other than those
specified in the product specification, please contact our sales offices, distribution agents, or trading companies
with which you make a deal, or via our web contact form.

Contact form: https://www.murata.com/contactform

*BIRICK DT, (DB FETOREMIT(CHET - WESNB3HENDD. TNSEEHEAZOT ik
g 75> —hECERITERARZR&R L TEDET,

*We may design and manufacture particular Products for applications listed in (1) to (11).4Provided that;,in such
case we shall unambiguously specify such Specific Application in the product specification without,any
exception. Therefore, any other documents and/or performances, whether existor,non-exist, shall'not be
deemed as the evidence to imply that we accept the applications listed inf(1) to (11).

3. HBMDIHTEMIIBESA TS, SR F CEREEIDIAETIEIEBOA A XTI —23a>I(CLD
>3 — MEEHIRETDIENNHDET,
BE#F, -/ ESETFTTERBEI DAHRCIHEALRVNTLSZSU%
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, Short circuit) due to Silver electrochemical migration.

4. J 1 —)Ltz— TJHEEEDAINN Addition of a Fail-safe funetion
SRRBICAHAN—EBEDPAREENEUHETE. ZREEHIEDIESD ([C5ERka (CEYR D T —ILZ— ThkbEe
S IILTTF S,

Be sure to add an appropriate fail-safe function to yourfinished product to prevent a secondary damage in the
unlikely event of an abnormality function or malfunetion‘inieur product.

et & B 2 O/F AR NCPO02series
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fEA L= NOTICE
1. MESEDRESEOENNASHDFIOT, RERESEE T THEATO.

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

2. (FATZARTEDSIEDENIA G D EITDTRE(CDVWTUTOEIAICTIEFRE TN,
(1RESREE :  FEFEBEE : -10°C ~ 40°C
FEFRNEE : 75 %RH T (J2lZ2UFSE LRV &)
(MR EHAR : FANEHEUEITO T, AL 6 » BURICCERT =L,
RP. 6 ¥ARBZIGEIE. FARMSTEZSHERDO L. CERATSEL.

(BVREGFR : B BNANBIZOTZDRAAR IREWIERSE) MFELRVEESICHREL TR,

Following conditions should be kept in order to avoid deterioration of solderability 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. HRIFALEXIU TS WU X Solder and Flux
(1) (FATZ I Solder Paste
UZJO—-(FAIMET  FHERE LT, T2 —ARARERERALTLET,
+ TLF-204G-HFW(Sn:Ag:Cu=96.5Wt%:3.0wt%:0.5wt%) (FAATE/ERREY)
Reflow Soldering: For your reference, we are,using the solder paste below for any internal tests of
this product.
* TLF-204G-HFW(Sn:Ag:Cu=96.5wt%:3.0wt%:0.5wt%)
(Manufactured by TAMURA CORPORATION)
(2)7 5w X | Flux
BFARTSYOR IO SFREFERATE,
UTFDITZv ORI EEESIEOENNSGDFEITOT, ZHERCRSRNTLIZE0,
- BB DORWNED
)\OF > FE 0.1 wt%eE#lX 260D
KBEDITSYVOIR OKBEDISYORER EOS RISV IRZIBL. HRT1T.
IEFRBIA T O A EEHET . )

Use rosin typefflux in soldering process.
Problems with product characteristics or reliability may occur if the below flux is used.
Please donot use below flux.
« Strong acidic flux
»(Fluxscontaining 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.

4. BFATZRITEDI S Y ORFECDVNTIE. RFOFESIEPBREBEDENNSHDFIDT, ROFIAIC
ERUTRSL,
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.

et & B 2 O/F AR NCPO02series
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(1)553%2&4F / Cleaning Conditions

PER / Solvent /=a7tid | Dipping Cleaning BE RSt/ Ultrasonic Cleaning
2. 70 —IL =@ room temp. : 5 min DA max. KFfE Time : 5min LA max.
>-oropanol FizlEor 77 Output : 20W/L BLF max.
prop 40 °C LUF max. : 2 min A max. JEliR#% Frequency : 28-40 kHz

 BERTFE TR, BERBERUERICHIFRIRRAREE UIRWVKRDICUTTFE0,
Please keep mounted parts and a substrate from an occurrence of resonance in ultrasehic cleaning.

cHEHR TSy ORETERDBRICE. HFEITHORNKDICLTTFEL,
Please do not clean the products if using a non-washed type of flux.

(2)§z¥% / Drying
FTRETDTATV. TSV IRARBTERIRDDIESIENELDICET =0,
TR, BE(CHREREHERCIZIESETT L,
Please fully perform cleaning and fully remove flux and cleaning solvents from product.
After cleaning, promptly dry this product.

5. HRHRBEFESIVIRTIDT, BIFRECKIDBEDHE, BECKIDEREFMENLZD. RIFFEDULET

DTEDHRWNCTERT U,
Do not give this product a strong press-force nor a mechanical shock:
Such mechanical forces may cause cracking or chipping of this céramic product.

6. FFRIBEHFIESLDEND DD, Ffe. EEABRDRE EBRDEFI DT, BEMADET T ICERL TR

@%IE(L_/EE,%\LJ_C—Féb\
In your mounting process, observe the following points in order to avoid deterioration of the characteristics or

destruction of this product. The mounting quality:of this\product may also be affected by the mounting
conditions, shown the points below.

(1) EEZ / Mounting conditions
OARHRBE. FAMFICTEEENS CEZBRUTHRITLTENHEIDOT. EBHESRITOES
% DB EEFERA SN DIEATHAIC I (CTHEHRT =0\,

Please mount this product by,soldering. When mounted by other methods, such as conductive
adhesives, please contact us in‘advance.

QR DEEZM L ERDIXM TIHEADBZE(E. EEE(FAITEN. FATRIRDN., ESHEE.
B 9N FAICERE) 2 EDOTREENRLET DT ENRISNET I DO THRICRHE(CTREM DR

U TSN,
If you'use our-products under condition different from our recommended condition, we have concerns

of.mountability (such as solderability, solder erosion, solder joint strength, misalignment and solder

explosion) may occur.
Thus, please check the mountability on the actual device in advance.

QEB&HY. HRHIFESLDOTBNNGDEIDT, HREADEREI—F« 2T FHEZ TS,
=5« 2O RERGE, BIENSRROFECHEN RN 2RI THHEiZE Lic ETTER

Q<IN
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.

et & B 2 O/F AR NCPO02series
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(2) #EES > R~7E& / Recommended Land Pattern
S RTEZMBEBU E(CKRELTDE, FALENELIRDBE T, YV—LRX=2REDERERED
FRERDIED. X BEROBIFREDHFE(CKID. FYTHENBERDET,
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.
y I0-(FATESLT
2 c Reflow Soldering 0.20 0.18 023
(Unit : mm)

(3) ZJ—IFATZEDRI / Printing Conditions of Solder Paste
ORARZEMEESEE): JY—LARALEH 50 pm
Recommendable thickness of solder paste printing shall be 50 um.
QRIATZEREE. BZ(CRSRVKDIEECFALZMNESTETES L.
TRICRTITa Ly bETZRmELTHLTEDFET,
After soldering, the solder fillet shall be a height from 1/3E to the thickness of this product.
(See the figures below.)

E w El
:g T
L1 ;&k 1 Tl ]

electrode
==
solder 1BE=T=E
solder (BAL

BIRFARERENLZ VR FvIERENR TR L A (FAXE<RD., FATZERENBRIRIZS.
DSV IFFEARBRDRA LR DET .
Too much solder will put too much mechanical'stress on this product, such stress may cause cracking
or mechanical damage. Also, it can deteriorate the electrical performance of this product.

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

O AT DORE LK (I S REDORHRER T+ 72T 1 Ly bESZBARERDIR(CITOTTFEL,
Solder within the temperature and time combinations, indicated by the diagonal lines in the following
graphs.

QT EROFKEFIN CDFALATFE. BB DL KMIATTENAEEDRERER ERDET,
Excessive soldering conditions may cause dissolution of metallization or deterioration of solder-wetting
on the outerelectrode.

QUFAIZANTH 2 BIA R DIRESNDIHS (F. RIEREIN T SR Z B8R IRVVR(ICEHE L TR0,

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 30 s)

(FATZFTEFEIRE S B5/) / Allowable Reflow Soldering Temp. and Time)

280

_ 210>

AT 11 s

T L7 A7717

£ 250

£ Vol VA A

20
0 10 20 30 40 50 60 70 80 90

Time(sec )
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(5) U JO—AKTOHELE(IATZATFTEM | Recommended Temperature Profile for Soldering
OFENFTTDTI & RFICUSYVINADIBENHDET,
BRE. FRRE(. (FATTREE 100 °C AICIRDB K SIToTFEL,
Insufficient preheating may cause a crack on ceramic body. The difference between preheating
temperature and soldering temperature shall be Max. 100°C.

QRATATBEMNMTTNTIT & BZFADRBAITENAEBNRET DHENBDFET,
> T. E—TRE(. 240°C~260°C DEEFEIAN(CIRD L DITD TIEEL,
Insufficient soldering temperature may cause deterioration of solder-wetting on the Quter electrode:
The soldering temperature of reflow soldering shall be from 240 °C to 260 °C.

BRATZ T, BRIREANDREICIDRTURLT T,
Rapid cooling by dipping in solvent or by other means is not recommended.

LEROHERGATZMIFAUNTTERANDHEEF. BRRETOHMBZEATITO TR,
If you cannot use the above-mentioned conditions, please evaluate if this productis correctly mounted under
your mounting and soldering conditions.

(U J0O—(FAZATF%4F | Reflow Soldering Condition))

Preheating (in air) Soldering |Gradual cooling
o 300 —ZERE=RH) (FAIZfE1F |(in air)m _
T UL F : 160 £10 °C, 1-2 min
S SN Preheating
© - 200 e
S v E—% : 240-260°C, 20's
E 100 / Soldering
/
0L—5%

|l 12min |#20s |

X(FAATFEIEN 2 B (L2355 RGN (4) B (SR I R ZBRIRVMRICERE LU TTF S0,
In case of repeated soldering, thé total accumulated soldering time should be within the range shown above
figure (4).

et & B 2 O/F AR NCPO02series
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(6) EEICHITDHARM(CEIDTIE. FHTESROWERRREBIRETDENNSHOFT,

HHETREFATREVCCGHEL THEDFT . FRMIIORERMTITHERICRDHE(E. SBrlCHEN
RN EZFER 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 conditions,

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

I8H / ltem A% / Conditions
IEC 61249-2-7:2002
BEimea U > N ECHFARFRERsRIEER
Material of substrate Copper-clad laminates for printed wired board
(B S AmEM TR 8RS Glass fabric board epoxy)
5> RTE 6.QERS > RHE BR
Land dimensions Refer to the 6. (2) Recommended Land Patterfy
(FATEEEE 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= 0.8 mm
Thickness of substrate '
(FATIESE
Solder Paste Sn-3Ag-0.5Cu
BTk
Substrate dimensions 30 mm x 44 mm

(7) (FATE ZTIEIEZAY | Reworking Conditions with Soldering Iron

FARCTZBERAUTFYIREIET D EAZROEFT SNDHEEE. UTORISERLVLTTFE0,
The following conditions must be strictly followed using a soldering iron.

Temperature of Iron-tip

I8H / ltem 2&1% / Conditions
FEh . .
Preheating 150 °C, 1-2 min
[FATECTOCTHREE

280 °C LA'F max.

FARZTDDIY K&
Soldering Iron,\Wattage

20 W LF max.

(FAGIE ZTD Z THRAAR .
Diameter of Iroi-tip ® 3 mm BUF max.

(FATERT (T .

Soldering Time 10 s BAPY max.

ERFIH TSIV ORMC, BECTENMBNT &,

Caution Do not allow the iron-tip to directly touch the ceramic body.

(8)EM(L 1B K UEH Printed Circuit Board (PC Board) and Thickness
EIROMIFREDEEICIDFVINENSZG < RBDT. HSATRFZEIRFR-4)HEZ t 0.8 mm AT

DERE ZHER<IEE,

Since a crack may be caused by mechanical stress like bending, please use a glass epoxy board (FR-4)
or equivalent type and a thickness of 0.8 mm or below.

K=t & B R F PRI
MURATA MANUFACTURING CO., LTD.
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(9)3£5= (B9 B7EE Notes about solder mounting
NCP02 51 (3 0.4 mm x 0.2 mm B/ X EFEE(T/NEDERTY . BRI ML X ZZIFPT
<IRDTWVET, (FAMITRIICEHAZEDENESZ RO IEIHEE. iR, BN XZRKFE
[T <EINDER /XD FET, ERFEEHFICE. (FATREDE BZ (CRS5RVEKD/IVF—RAK - <
SECDVWTERUSEET LTS ESN.
BEIROME., #BEICKD> TFYINDIGNEERDET, UIO-ERRRETEERICAVDIERE
Fv T EDRBEARGRENIKRE S BRDIBE. BWER - IMBICKDFvITEND FRERDFET ., HIX
JvRER. BEDHSATRFIERICESH NDIEES. BHFRRAEBRICKDFvVIENDORERER
DOlREMEN B DFE T,
CIERICH Iz TEBRIEDERZMH TEENRE LRV EESHR TS,

NCPO02 type is a very small chip component, Size 0.4 mm x 0.2 mm. It is very sensitive.to mechanical and
thermal stress. Excess solder fillet height can multiply these stresses and cause chip cracking. When
designing substrates, take land patterns and dimensions into consideration to eliminate the possibility of
excess solder fillet height.

There is a possibility of chip cracking caused by PCB bending and expansion/contraction with heat such
as reflow soldering, because stress on a chip change depending on PCB material and structure. When
the thermal expansion coefficient greatly differs between the board used for mounting and the chip, it will
cause cracking of the chip due to the thermal expansion and contraction. When the chip is mounted on a
fluorine resin printed circuit board or on a single-layered glass epoxy board, it may also cause cracking of
the chip for the same reason.

Please consider abnormalities in the mounting process in your evaluation.

7. BIRDED - ITZHOFHIH U TR ML ADNIIN SRV K D7RERECE (C L T2,
Location on Printed Circuit Board (PC Board)

<#B5a75ME / Component Direction>

AL RADVERT DA MICH U CEnERESmEEEL T T =0,
Locate this product horizontal to the/directioniin which stress acts.

(Worse) (Better)
BT =B =S
(fierm ) fEmE)

<EWRI DA OFBTDHTF v THLE / Mounting Close to Board Separation Line >

Put this produet 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>D DIECTRA ML RZRIFPIREDET,
Worst <" A”- “C”- “B”- “D” — Better

Perforation Holes

=<,

=>B
“T/@E\

Slit@ / (oD

A ——
Separation Line —_—
TIBHER
“Batt A B ® OFE PR NCPO02series
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A BEEL Note

1.ZERICERULELTR. HAICERSNTRETHITHHIL TR,
Please make sure that your product has been evaluated in view of your specifications with our
product being mounted to your product.

2 R M7 HERAREOELHNETZ @M U TERULRWLT TS,
You are requested not to use our product deviating from this product specification.

o

Bttt & B R F PRI NCPO2series
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