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FYITENTCH—Z XY HnftiRE

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.

BRI Specific applications

- BA4#£28 Consumer equipment :
BHEEE. DD, TOEEN Ndn RUBAE DIRE (CEHER (CHHD S7RWWES (R TE 2R m
Products that can be used in consumer equipment such as Cellular Phone and whose functions are not
directly related to the protection of human life and property.

- EEEHEZS Medical equipment (GHTF Class A and B) :
EFR3%E0 S5 X GHTF T Class A KU Class B TRE SN D EFEHIR C H\ D TOHEEN Adn R UEAE
OIRE(CEZN (CTHHID SRV R ICERATE R m
Products that can be used for medical equipment regulated by Class A and Class B of the international

classification class GHTF and whose functions do not diréctly relate to the protection of human life and
property.

EFYHEE Unsuitable Application

- R4#£28 Consumer equipment :
REBILES - AV HEES - BIEHEER - PC BiEMkEs - SSE51EER - RERO/RY MESRE L\ D TR SR
Consumer equipment such as Home Appliances, Audio/Visual equipment, Communication
equipment,Electronic Data Processing, Office equipment, and Household Robotics.

- FEEZEREZS Industrial equipment

- Hitbf5 Base stations

- H—)\— Server, Dataprocessing center

- BEIERAAIATAIAS NI T4 — bBEER  Automotive infotainment/comfort equipment

- BEBER/N\DARUAa2 /=T 1425 Automotive powertrain/safety equipment

- EEErEER Medical'equipment (GHTF Class C) :
EPRD#P S A GHIEF Class C DEEHEE T, MDD, ZOAREEGHARANDY I IHLEBNEWNEEZ S
N3tk (CERAT=DIRMm
Products, that'.can be used for medical equipment of Class C of the international classification class GHTF
and whoseymalfunction is considered to pose a relatively high risk to the human body.

- EEFREZS Medical equipment (GHTF Class D) :
EBR9%E S X GHTF Class D DEFEHEEE T, MDD, TOAREENEMDBEIRICER I DB TNHD D1
gE(CERATE M
Products that can be used for medical equipment of Class D of the international classification class GHTF
and whose malfunction may directly danger life.
- HERARRED [TERCHIE> TOEREIE 2] [CEMMTUVDIAR
Applications listed in “For Users 2.” in this product specification.

et & B O ® O/F A NCPO2series
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2.7E4% Ratings
(*1) (*2) (*1,"3) (*4) (*5)
EHUE B E#X RAEE | RAEE | BIEUES | ER/MRE | RABIEF
Bl RESE | EEISD
Resistance B-constant Maxmum |Maximum| Thermal Operating/ | Graph of
an e 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) )
@ (K) K| ™A M| g approx (°C)
NCP02XH103D05RH | 10k 0.5 % | 3380 +0.5 %| 3434(yp.)| 0.100 5.00 1.0¢typ.)| 1.0 | -40to +125 @
NCP02XH103F05RH 10k +1 % | 3380 +1 % | 3434(typ.)| 0.100 5.00 1.0¢typ:pin1.0 [-40.to +125 @
NCP0O2WF683F05RH 68k +1 % | 4250 1 % | 4311¢yp.)| 0.038 5.00 1.0(typ.)| 1.0¢f =40 to #1425 @
NCPO2WF104FB5RH 100k +1 % | 4250 £0.5 %| 4311(typ.)[ 0.031 5.00 1.0(typ.)| 1.0 [/-40 to +125 ®
NCPO2WF104F05RH 100k +1 % | 4250 £+1 % | 4311(typ)| 0.031 5.00 1.0(typ:)« 10 | -40 to +125 ©
NCP0O2WF474F05RH 470k +1 % | 4250 +1 % | 4332typ)| 0.014 5.00 1.0(typ.)| 1.0 | -40 to +125 @

*1:25°C FRIEZERP(CT, NTCH—= R YEAKRZRAELFRT.
NTC thermistor is measured at 25°C in still air, as a singleyunit without mounting.

Y- XY DIETREFEZRITELTI .
B-constant is a constant representing the resistance temperature characteristic of NTC thermistor.

RABEER(E. NTCH—ZXYHEAEN 04°CHE I DBRIEICIRDET.
NTC Thermistor raises 0.1°C more by maximum operating current.

NTCH—ZRFICEBEZNT DENIC == XINFEML. NTCH—ZXSEBHROEBENLERUFT.
NTC H—=RXRYBHRDEE LR ICED TNIC B XY DRENMEREESEED FIRZBX/IAVEBETIE
FA<IZEV,

NTC B —= RS DREN LR FDSENTC == X YDIBFHEN D T DI2HFEBMENAEIRD, FAEBE
T TH>TENTC - IR YERDBENMERREERZEBR CRFEEIT DBINNHDET.

When voltage is applied to NTC thermistor, NTC thermistor generates heat so that temperature of NTC
thermistor will rise. Please'controlvoltage not to be over the operating temperature while temperature of NTC
thermistor is'rising. Whendtemperature 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.

RAEWFEREYD S IlE. NTC O—= X FER(ICEIINUIZER. B2REN 0.1°C EIRBBETYI . 0.1°C HH
R CERWZIZ<eHIC(E. REORREFEEERI S I DRABMIFEEU T CTEALIZE,
In the.graph showing maximum operating voltage, the voltage is measured at which self-heating becomes
0.1°C whenyvoltage 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 next page

6 :NTCH—Z 5%, HES> RTECERSEIE 6. H)DHSAITRFIEMB X 12 x 12 X t 1.6 mm)
[CIFAMITUTAELET,
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.

FEARZER DIHZEF. HHEITITHEKT =,

Please consult with us on off-specification usage.

*2

*3:

*4

*5:

K=t & B R F Fr
MURATA MANUFACTURING CO., LTD.
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BRAEBIFEEERIFET ST
Graph of Maximum Operating Voltage Reduction Characteristics

—@®XH103
— (QWF683

WO

Maximum operating voltage (V)
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@
o] 25 50 75 100 125 150
Ambient temperature(°C)
=t & B ® F PR NCPO02series
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3. B4R KU1 Dimensions
L
,: L W T e
0.4 +0.02 0.2 +0.02 0.2 +0.02 | 0.105 +0.035
W (Unit:mm)
N T
—_—
| e
4. 7R~ Marking
FRIFBUEE A
No Marking
A=t A B O® PR NCPO2series

MURATA MANUFACTURING CO.
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5. M= Climatic performance

HRIDIRERMTZTERICRULET,
MHERMEDIAEE T ECDEMRDME. 5> RPE. FARLES. IEES(CTREUVCHEMRIIDORE
RDFT, BRES, BARCHE. QATCIEEGHETT,
HRHNSHNDIBER. FvITENEOREENFELET RN D DD, ZEARICEHRL T,
HRCERESNTRE TR I 1B L CTREN WS E 2R LT ES 0,

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.

P5/ 21

I5H Item

L Conditions

HEIRME
Material of substrate

IEC 61249-2-7:2002

U > NECHRRFRERSRIEEIR (735 X B TR+ A0E)
Copper-clad laminates for printed wired board(Glass fabric board epoxy)

S RTE

Land dimensions

b a b c
T VI0-(FAEF
I:I‘i, 1 c Reflow Soldering 0.20 018 0.23
S (Unit : mm)

(FATEEREF. BZ(CRSIRVWESHEEICIFATLZMESETTE0,
Please attach solder sécurely not to,exceed solder heaping amount.

LN =

MURATA MANUFACTURING CO., LTD.

(FATEEE
Solder h i t ele;trode
older heaping amoun Ei 1BE<T<E
e BEE
TEEIER
Thickness of copper foil SN
BEREE
Thickness of substrate 0.8 mm
BT
Substrate dimensions SRgpm * 44 mm
(FATCTER
Soldering material Sn-3Ag-0.5Cu
Kttt & BH O® O PR NCPO02series
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No. I8H Item #R4% Criteria sLERZ&A4 Test Condition
5.1 | Mz 125 +3 °C DZESH(C 1000 +48/-0 h
Dry Heat HEHRNEY D,
125 £3 °C in air, for 1000 +48/-0 h
without loading.
52 | M=% -40 £3 °C DZESKH(C 1000 +48/-0 h
Cold BHRRET Do
-40 £3 °C in air, for 1000 +48/-0 h
without loading.
53 | ok IEUBZAEER (R25)  £3%LUM 60 +2 °C, 90-95%RH D& H(c
Damp Heat B EZREALI (B25/50) +1%EAA | 1000 +48/-0 h :EEKE T B,
SHBRICELWVWEREDRNCE. | 60 +2 °C, 90-95%RH in air,
) for 1000 +48/-0 h without loading.
*Resistance(R25) change _
54 [BEHMIN shall be less than +3% | F&RZ 11 & L 385 5941175,
Change of *B-constant(B25/50) change 5 cycles of following sequence without loading.
Temperature shall be less than +1% ESPE BE B
*No visible damage. Step Temp.(°C) Time (min.)
1 -40 +0/-3 30
2 HRum/room temp. 10-15
3 +125 +3/-0 30
4 = m/room temp. 10-15
55 | =EREfRE 85 +2°CDZERHT. mAFFERZEEL.
High Temperature 1000 #48/-0 h EHTIE T Do
Load 85 £2 °C in air, with Maximum operating current
for 1000.+48/-0 h.

- FEEaBR(E, ERZERS S RPECEREIE 6.(2)588) D S ATMRFZEMRIC(F AT U TITVET,
NTC Thermistor shall be soldered on the glass€poxy PCB,with “Recommendable Land Size”’(See Notice 6. (2))
and be tested.

- R25 (% 25 °C PO&GEHEHMETT .
R25 means the zero-power resistancerat 25 °C.

- B25/50 (& 25-50 °C O O&FEHEIMELOER UIZETT .
B25/50 is calculated by the zero=power resistances of NTC Thermistor at 25 °C and at 50 °C.
- SEREEIREIETR(25 °C)ICTh MEBERAELE T .
After each test, NTC Thermistor should be kept for 1 h at room temperature
(normal humidity and‘normahatmaospheric pressure).
Then the resistances (R25‘andR50) shall be measured and the appearance shall be visually examined.

et & B O ® O/F A NCPO2series
MURATA MANUFACTURING CO., LTD.
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6. A TERE Mechanical performance

No. 168 Item #A% Criteria sHERSE1E Test Condition
6.1 | (FATEITMHE | IFEMED 95% U E(CUINBR | FATSEE : 245 +5 °C
Solderability | <(FAFIMIBELTVNDZ &, Soldering Temp.
[FATZ : Sn-3.0Ag-0.5Cu
Minimum 95% of the whole Solder
electrode surface shall be =ERFE :3+05s

covered with solder.

Immersion Time

I FEBENIENDMETRET D.

NTC Thermistor shall be immersedcompletely under
the solder meniscus.

6.2 | (FATHEME [ BHUBEZE(LER25) +3%UA | (FATERE : 260 5 °C
Soldering B E#Z{LF(B25/50) +1%UA | Soldering Temp.
Heat I FEMONRCEUVWERED | (FAL : Sn-3.0Ag0.5Cu
Resistant BN & Solder
*Resistance(R25) change 'Elﬁﬂ%r‘?ﬂ : : 10£0.5 5
shall be less than +3% I*Tm(;;';sggn‘\gme = s
*B-constant(B25/50) change i ¥ AN TSN SPARTIRITY 2.
shall be less than 1% NTC Thermlsto_r shall be immersed completely under
«No visible damage. the soldermeniscus.
FEVG/F Preheating condition:
=IBAIlC 15045 °C T 3 min T2,
Temp.; 15045 °C, Time : 3 min.
6.3 | MM EHIUBZ(ER(R25) +3%LAA | SRR REREREARIC (XA T B,
Vibration B E#ZE{LE(B25/50) +1%LAAT | Solder NTC Thermistor on the Glass Epoxy PCB as
Resistant HERICELUVWEREDRVLT & showh below.

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

*No visible damage.

shall be less than +3%

shall be less than +1%

RED : 10 Hz-55 Hz-10 Hz (1 min)
Frequency
BRARIE :1.5mm

Max. Amplitude

BWICEBERIAMIC2h I DEN6 h)ITD.
Vibrated for a period of 2 h in three (3) directions
perpendicularly intersecting each other

(for total of 6 h).

HSRITRFER
Glass Epoxy PCB — |

NTC

KAzt & B R

F P

NCPO02series

MURATA MANUFACTURING CO., LTD.
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No. I8H Item #H4% Criteria sERZE1+ Test Condition

6.4 | MEMRERSE [EEZEER25) +3%2UA | itz TREABRERICIAEMATL. BRENST

Resistance | BEEZALIK(B25/50) +1%UMN | ZRMDHEMZ B,

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

MEXE—R : 1.0 mm/s

*Resistance(R25) change Bending Speed

shall be less than +3%

*B-constant(B25/50) change 1210775 1.0 mm
shall be less than +1% | Bending Strength
*No visible damage. RIS fE] :5+1s
Hold Time
BT : 100 mm x 40.mm X $0.8 mm
Board Dimension
Bt a 17 IR #9EAR/Glass Epoxy
Board Material
50
20
hOE
l Force
R230 —
A g B ¥ P
Bending Strength
45+2 452
| [ |
NTC Unit : mm

*6.3,6.4 IHICDWTIF, A ZEHRES > RTAEGERSBIA 6.(28 ) DN S ATRFZER(CIFAZAT T L TITL
FI., T FATZEMEHL 50 umTITNE 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 ofisolder paste printing shall be 50 um.

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

- B25/50 (& 25-50 °C DEO&FHEHEL DEL UIETT.
B25/50 is calculated by the zero-power resistances of NTC Thermistor at 25 °C and at 50 °C.

- REERSEP25C)C1hEBAELERT.
After each test, NI C Thermistor should be kept for 1 h at room temperature
(normal humidity and normal atmospheric pressure).
Then thée resistances (R25 and R50) shall be measured and the appearance shall be visually examined.

et & B B2 OF AR NCPO02series
MURATA MANUFACTURING CO., LTD.
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7. =—E > ZJ{t#k Taping Specification
7.1 #&> — 7 ~13£K Dimensions of paper tabe
E
203005 40404 | 0154010 2| g5 piok
/ / < Sy
\@- O- | & ( - _
E 1 7 = "
i I 1 =
) Lo | b #
B | 2 R s o A | e = I
], #0.23  #Reference B
#EiE
- - fmm)
Direction of feed
LA
(1) BRER—XFT—TDF v EST 4 DRICINL. E5CHN—FTZ2lTLTHALFET.
NTC Thermistors shall be packaged in the each cavity of basetapeand sealed by cover tape
(2) WI\=F=T(C(FETENRL. FrET 1 ([C(FEHRL CREBSIUINR VA TN TLET,
Cover tape have no joints. And products shall be packaged.and sealed in the cavity of plastic tape,
continuously.
7.2 T—E> D% Tape strength
(N R=RF—=TRUH/IN\=F—=TD5| > ROEE (FTRDED T,
Pull strength of base tape and covertape shall be specified as follows:
N—X 5= Base tape 73)\—>—7 Cover tape
10N BAE minimum 10N A _E minimum
(2) B/\—=F— T DRIERE Peeling force of cover tape
- * F
ey =
RIBHARE Peeling angle  : 165°-180° F— &ML T
Against the fixed surface of tape
FIBHRE Peeling speed : 300 mm/min
RS Peeling force @ 0.1N(x)- 0.6 N  ((): SZE{E reference)
=t A B R OFE PR NCPO02series

MURATA MANUFACTURING CO., LTD.
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7.3 7—E>JB&HE Reeling
(1) BRI ELE (IFXEERE )Quantity(Standard Quantity)
1 U —)LODYNiNEI= Products quantity in a reel
20,000 1@ pcs./1YJ—)L reel

(2 7—E>Jtaed (U—~F—8B) &#&hD (hL—5—8) (CEFREZIHLRVERMZEIT. T5(,
=S =Bl (FHN—F—TRITDEDZRITET . (TRSER)
A tape in a reel contains Leader unit and Trailer unit where products are not packed.
(See the following figure.)

Leader unit

30 )5 38
Trailer unit | _190~250  210~250 |
N | Ohimmounting || JCS30T | 20 e

g _
SRR = (b7

. . !

I:>

Direction of feed

SIZHBLAE

(mm)

BU. 20,000 EFREDZECH U TEF. T—EJAROFESTETEE A
The reeling specification above shall not be appliéd for the orderless than 20,000 pcs.

(3) U—4 —8B (ZEB) DFiHdD 5 EvFULE. HN—F T ER-IXF =T DR DFF (FTVEE A
The cover tape and base tape are not attached at the end©f the tape (Vacant section)
for a minimum of 5 pitches.

(4) U—)LDERE(C(E. BEBEZEALICIVILZETITET. (HtRE. BRHES. HE)
A label shall be attached on thefreel.
(MURATA'’s part number, inspection‘number and quantity shall be marked on the label.

(5) =—E >R —)L<13& Dimensionsof reel

1
|
1
|
1
|
1
|
1
|
1
|
1
]
®60+1/-0

, 8.4+1.5 -
®180+0/-1.5 —FF:’LIML
| (mm)
8. {®e2 7554 Packaging

SANRFA(CEEDINA LE T

FrT. SEBEICERESIEZERAULINILVZBHGITET,

(fIAHtE, TENES. MARS. StmE. WARE)

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 B2 OF AR NCPO02series
MURATA MANUFACTURING CO., LTD.
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A 4530521 The Specific Precautions

UTFICRIRIRTOINECTHEAUBEE,. AIICRIARBENRET DENLHDET,
CNSDARBEENRET DL FHENSIEL. SRMIEIERD 2.E. 5.MHEME. 6. M IEREZ e

LW\ BIEEEN' S D E T,
Fle. REBOFE, R (X(E. FRIESEHN) OREERDEH. UTORRETFRETITERIER
S512NWT T,

ERENZEE. FRICHAIIERZIHE—TEVEIEA.

While using below following environments or usage of conditions, there might be catsedisome failures.
Once those failures would be caused, characteristics of product would deteriorateand 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) KNEFENNDICZIRDTZH (CHETE T DENDH SR
¥3 (CHMEPBHIE 28 SEENRLE T ENDH D

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,SOXNOX &) (@& 5 NI ENDH DI
Corrosive or deoxidizing gas (Cl2, H2S, NH3, SOX, NOX, etc.)

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

(4) EFRME. 5INMDHDIHIAFTES
Volatile or flammable.gas

(5) EBYRDZ U \PR
Dusty environment

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

(7) iEZK\ /EHE\ /ﬁi\ E%I ﬁU(Lébénélu\nODEéFﬁ
Place with salt water, oils, chemical liquids or organic solvents

(8) H=ENODBL L L \PR

High vibration environment

(9) DAt (1)~ (8)I[CHET BFR

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

AEEH  BREAR. BE BN A-T>FAR. 23— MEEGNVAGY1IL—>3>80)
(Ex. Resistance abnormality, Short (includes Sn/Ag ion migration), Resistance abnormality, Emit
smoke, Ignition, Short, Open)

et & B 2 OF A NCPO2series
MURATA MANUFACTURING CO., LTD.
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;Eﬁ{l-ﬁiﬂ\“irgﬂﬁa)iif%:{;lﬁ The Precautions for resistance measurement

SEMmE, SBERECISU THEIENKE<SEILLET ., (TRBR) > T, EHUERIER(C (38
TRIBREDZEEZ/NESKTDIIENEETY, AERBEREDZHZ/NETINRA > MMITRDE
HHTY,

Outside temperature influences the resistance value of this product, therefore is important ta'control
the fluctuation of the environment temperature when measuring the resistance value of this product.

*POINT1: IR FPOEMRZ F CTHNIEVWK D (C. IEFUBAIEZITO> TS,
Please measure the resistance value without touching a device and a8ubstrate by.hand or
finger directly.

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

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

(f1) EHUEZE LE
(For Example) Resistance value changes

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

25°C ATl 1°C DREZE(L TIERTUBL FI 4% ZEIL LE T,
Resistance value change approx.4%per 1°C difference around 25°C

KQ mE HHUE 25°C BEEZLR
Temp. Resist. Changes
(°0) (kQ) %
20 12.081 20.8%
21 11.628 16.3%
22 11.195 12.0%
g 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%
2 21 2 283 24 %5 2 2 28 29 N
Temperature T
kA=t A B O® O PR NCPO02series

MURATA MANUFACTURING CO., LTD.
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C{ERICEHI=D TDFEEEIH 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. FRDPRE Limitation of Applications

HRBPARE(CEHORMG. SHRBERERN TERI (CEEEHDBAARM S (CFHET L RESNIEEDTH
D, BEIXERE - #EE - mE - BIE - KEUNERSNDIUTOL)NS(11)ECORABRNDESE - MHEE
1B - MBEEFZRILTDEDTREHDFRADT., SHEBARELHOERARCHR D TSTHEALLZS0,
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.

Ant—, SREAKRECHBOBEAARUNNOBRTIEASNESES. XEUATDO(1)N5(11)FT
DARTTHERASNZHZERIEARBIRERNICHECHED D D ED (IR <*)(CIE, S (FHE
RICL > TEUERRDOERZDMDIBE(CAY 52— IDEEZEVWVNIREITDOTITERLLS
o

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 IS NOT 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 SPECIFICATION FORMS, DATASHEETS, OR OTHER DOCUMENTS OFFICIALLY
ISSUED BY US?).

(1) fnz=tkas,/ Aircraft equipment

(2) FHEHzEs /Aerospace equipment

(3) BIEtE2S Undersea equipment

(4) | FEBPTHIEILES/ Power plant control equipment

(5) [EEtER Medical equipment

(6). IiXtkss (BENEE. FIEE. fOAASE) Transportation equipment (automobiles, trains, ships, etc.)

7) XB{ESHESs Traffic signal equipment

8) BAE - BHICH#EZS / Disaster prevention / Crime prevention equipment

9) FEEERIBIRAIEHEZR Industrial data-processing equipment

10) PRIGE/MRFEH1EIEES ~ Combustion/explosion control equipment

11) DAt EECHkEs S EEDHEER ./
Equipment with complexity and/or required reliability equivalent to the applications listed in the
above.

~ o~ o~ o~ o~
~
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HRMARB (CEEHOBEARARMUADOHERICHIGUZRRICEDVT(E. BSBRESEEIDHDEHEZERO -
RIBNE - BFtt. FEEBBOEDE T A —/A (https://www.murata.com/contactform ) ETHELEDEZ
=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

*ﬁiuﬂl:l(LcJ:D_C(Et\ (M5 (11)F TOREMBIT(CHET - RiESNDIBENSDD. ENSEHLSO0,
g 75> —hECERITERRARZR&RL THEDET,

*We may design and manufacture particular Products for applications listed in (1) to (11). Provided 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 exist or nonsexist, shall'not be
deemed as the evidence to imply that we accept the applications listed in (1)o7 (14).

3. HHRDIHFEMFRESATNDSH. BEF CEBET DRAECFRDAARATIL—>32(CKD
>3 — MEEHIRETDIENNHDET,
BE#F, -/ ESET TERBEI DARCIHEALRVTLSZEL,
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—TJHEEDfINN Addition of a Fail-safe function
SERMICAN—BEVOARESHEUHEETE. ZIREENIEDZHICTMAR (CEYR D T —)L1z— Ttk
IIIL TR E0,

Be sure to add an appropriate fail-safe function to your finished product to prevent a secondary damage in the
unlikely event of an abnormality function or malfunctioniin our product.
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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. (FATZARTEDSIEDENI G D EITDTRE(CDVWTUTOEIAICTEFRE TN,
(1RESREE :  BEFEBEE : -10°C ~ 40°C
MEFINEE : 75 %RH LT (J2lZ2USE LRV &)
(MR EHAR : FEANEHEUEITO T, AL 6 » BURICTERT =L,
RP. 6 ¥AEBZIGEIE. FARMTEZSHERDO L. CFERATSL.

(SYREHFR : BESTEXNHIZOEDEFIRNR (FREWIERSE) NMEFELRVNLES(CTHRELTT S,

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. BRIFALE XU TS W UX Solder and Flux
(1) (FATZ I Solder Paste
U2JO—(FARZMT  FMERE LT, FieoUARALZERL TLET,
* TLF-204G-HFW(Sn:Ag:Cu=96.5Wt%:3.0wt%:0.5wt%) (FHFTE/EFRER)
Reflow Soldering: For your reference, we are using the solder paste below for any internal tests
of this product.
* TLF-204G-HEW(Sn:Ag:Cu=96.5wt%:3.0wt%:0.5wt%)
(Manufactured by, TAMURA CORPORATION)
(27 Zw DX | Flux
FARRT SO (FO>Z>RE CFERT S0\
TFDITSv ORIk, ERESEDENNSGDFEITDOT, ZFERCRSRNTLIZE,
- BEMEDRBULED
)\OT > 2ME 0.1 Wi% Z X DED
7J</A'|‘$@77‘J0X OKBaMHD ISV O & FEOS R TSV IR =B L. i i BN
EHREIA TOBRREERET . )

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

4 NFARFTRDO I S v O RFFRICDONWTIE. RFORMESIEOCEMEZEDTNNGDEFIDT., ROFBIA(C
/EE$ L/_C—F_C'_rb\
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.
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(1)55i%2&4F / Cleaning Conditions

PER / Solvent /=E7ti4 | Dipping Cleaning BER5t#/ Ultrasonic Cleaning
2T —)L 3@ room temp. : 5 min 2 max. ¥ Time : 5min BAA max.
>-bropanol FlzlLor H 77 Output : 20W/L BLF max.
prop 40 °C LUF max. : 2 min A max. [EIZ %8 Frequency : 28-40 kHz

iE/&/ﬁE/%_C(g 9% iﬁ[}nn&z}ﬁ*}i(g ?&IE%D\%E L/Td\L\J:D(L b_C—FéL\
Please keep mounted parts and a substrate from an occurrence of resonance in ultrasenic cleaning.

cHER TSy ORETERDBRICIE. HFEITHOIRNKDICLTTFEL,
Please do not clean the products if using a non-washed type flux.

(2)§2¥% / Drying
FTRETDTATV. TSV IRARBTERIRDDESIENELDICLIT TS0,
TORE,. BE(CHRRZERCIEZBESETTEL,
Please fully perform cleaning and fully remove flux and cleaning solvents from product.
After cleaning, promptly dry this product.

5. HHRBEFTSIVIHRTIDT, BIFRECKIDBEDHE, BECKIDEREFMENLZD. RIFEDULET

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 ceramic product.

6. FFIRIBLHFIESLDEND DD, Ffo, REABDRRE EERODSEI DT, BEMADEUT T ICERU 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 qualityrof thisiproduct may also be affected by the mounting
conditions, shown the points below.

(1) EEZ4F / Mounting conditions
OFRHERE., BFALMFICUEESNDICEZERUTHIILTHEDFIOT, BEHESH TOEEE
DT EZER SN DIZBEEER (CHFL(CTHHT 0N,
Please mount this product by seldering. When mounted by other methods, such as conductive
adhesives, please contact us in advance.

QEHERDEEZMFLRIDEXMTITHEADHZEE. EEMU(FATEN. FATZIRDN., ESHEE.
@I N, FAREEREDTEENRELET DT ENEISNET T DO TERICERECTREMDHERZ

ULTEE0N
If you'useour 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) mayyoccur.
Thus, please check the mountability on the actual device in advance.

QBRI HRAVIFESEDOENNHDEFITOT, HEBADEIED -5« 2T FHERIZS0N,
=5+ 2ONRERSS. BIENESREORFECHENRNC L2 RE(C Tz Uiz ET2ERL

g0,
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) ¥ S>> R~7E& / Recommended Land Pattern

SORTEEMBEBYU EICKELCTDE. FALLRENSGKRDBET, V—LAM—REDERFRED
FRERDIED. X, BROBIFREDFE(CKID., FYITHENFIRDET,

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

M 7y U7D‘(I/u7iﬁ'ﬁ'
%, c Reflow Soldering 0.20 0.18 023

(Unit : mm)
(3) 7Y — AFATZENRI / Printing Conditions of Solder Paste
ORFAREMEESEE): JY—ARALEH 50 pm
Recommendable thickness of solder paste printing shall be 50 ym.

QIFAEEZE, BEZ(CRSRVWKDERICFALZMNBESETHEL,
TEICRITaqLy bEcZRRELTHILTEDEY,
After soldering, the solder fillet shall be a height from 1/3E to the thickness of this product.
(See the figures below.)

E;ZQ“\ AN TIr
L ~ 1 | |

ele(‘;t,rode
b
us
solder MBEZT=ZE
7y (FAFE

BIRFARRERENZ VR, FvISENZITIMIBIX KL R (FARE<RD., (FATZERENMBRIRIZE.
IS5y IFEARBRDRAERDET .
Too much solder will put too much meehanical 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

ORFARMITORE LEFHE(E REEDRHRIBR T2 T ¢ Ly MESZEREEDERICTITO TR,
Solder within the temperature and time combinations, indicated by the diagonal lines in the following
graphs.

QT BOFKRFIN CD (AT E. BB DL RMFIATTENAEEDOREFER ERDET,
Excessive soldering conditions may cause dissolution of metallization or deterioration of solder-wetting
on the outer electrode.

OlA TR 2 EU LR DIRENDIHE(F RIEREN T EEZB /R RICGGREL TFEULY,
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)

(FATEFTEFEEE &85/ / Allowable Reflow Soldering Temp. and Time)
280
270
260
250
240
230

220
0 10 20 30 40 50 60 70 80 90

Time(sec )

LS
Z] /V///

Temperature(C)

NN N

\\\\\:\\

AN NN
N\
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(5) U JO—AK TOHELE(IATZATFTEM | Recommended Temperature Profile for Soldering
OQFRNATDTI & FBFICTSTYVINADGENBDFET,
RB. FHRE(E. (FATTEEE 100 °C BIAIICIRD L DT> TFEL.
Insufficient preheating may cause a crack on ceramic body. The difference between preheating
temperature and soldering temperature shall be Max. 100°C.

QRFATAHTBENFRTNDTI & BZFADRBAITENAEBNRET DIHENHDFET,
> T. E—RE(E. 240°C~260°C DEFEHR(CIRD KL DITDTLEE0N,
Insufficient soldering temperature may cause deterioration of solder-wetting on the outer electrode.
The soldering temperature of reflow soldering shall be from 240 °C to 260 °C.

ORAMITE., BRREADRECKIDRBUIRNWT TS0,
Rapid cooling by dipping in solvent or by other means is not recommended.

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

(U ZJ0O—(FA AT+ | Reflow Soldering Condition))

Preheating(in air) Soldering [Gradual cooling
o 300 —ZEE=H) (FAsZfE1 |(in air)m _
T UL F# : 160 £10 °C, 1-2 min
S SN Preheating
© - 200 e
S v E—4 : 240-260°C, 20 s
E 100 / Soldering
/
of—ss

|l 1-2min [#20s |

XSAATFEEN 2 B (L2355 (3 RGN (4)E (SR IR ZB R IRVMRICERE L TR S,
In case of repeated soldering, thé totallaccumulated soldering time should be within the range shown above
figure (4).
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(6) RE(CHBITFTDERMFICELDTIE. FATETRVERRIKENRE T DBNNHDFET,
HHFTFRFHTRECCGHALTHEDFT . FRMIMDERERMHTITHERICRDHE(E. FalCRE
PN EZER LTS ZE,

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 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 IR 8RS Glass fabric board epoxy)
5> RTE 6.QHERS> RHE BR
Land dimensions Refer to the 6. (2) Recommended Land Patterfy
(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= 0.8 mm
Thickness of substrate '
(FATCIESE
Solder Paste Sn-3Ag-0.5Cu
BTk
Substrate dimensions 30 mm x 44 mm

(7) (FATEZ THEIEZ M | Reworking Conditions with Soldering Iron

(FALRCTZERUTFYIZEET D 2RO EFT INDHEF. UTORISFRLTTFEL,
The following conditions must be strictly followed using'a soldering iron.

IRH / Item %1% / Conditions
TER - _
Preheating 150 °C, 1-2 min
FARC COT CRBE

Temperature of Iron-tip 280 °C LUF max.

FARZTDDY K&
Soldering Iron,\Wattage

20 W LF max.

(FAGIE QD Z THRAAR .
Diameter of Iror-tip ® 3 mm BUF max.

(FATERT L FHRs .

Soldering Time 10 s BAPY max.

ERSIR TSIV ORMIC, BECTENMUZNT &,

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

(8)ER{IARD KTNEFH Printed Circuit Board (PC Board) and Thickness

EMRDENT 12 EDFEICKDFVITHNENZ < RDDT, HSAIRFZEMR(FR-4)HH2 1 0.8 mm AT
PRERZEAFERALSTITEN,

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.
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(9)=&(CRF9 D7 Notes about solder mounting

NCP02 5 (3 0.4 mm x 0.2 mm B X EIEE(T/NEDER T, MEIOHIIER L X 2R (T T
<IRDTWVWEY, (FARRMITIFICIEATZEDENES Lo IEIEEE. B, B ML X' L FIFP
I<ENDFERERDFT, BERERETIFICIE. (FATTEDE BZ(CRS5RVEKD/IF—/AK - SHEICD
WTERUaRET LTSS,

BEIROME. #8E(CR > TFYINDIENERRDET, UIO-—EERRETEERICAVWDIEREF
v EDBBEARFEN AR E K ERDHE. BIAR - NRICKDFVIEND RRERDEFT, HSRATwv
FEIR, BEOHSAIRFIERCERINDIGZES. AFRRMERCKIDFvVvIENDER 2D 0EEE
NHDET,

CIERICH Iz TIEBBROERZMG TEENMRE LRV EZ2THR 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 changes 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 mayalso cause cracking of the chip for
the same reason.

Please consider abnormalities in the mounting process in your evaluation.

7. BIRDED - IZHOHIH U THBH A S ADIIN SRV K D7RERECE (C L T2,
Location on Printed Circuit Board(PC Board)

<BZBF7E / Component Direction>

AL ADIERT 2B MICH U CERERSm&EEEL T TF=u\,
Locate this product horizontal to the/directioniin which stress acts.

(Worse) (Better)
BT =S =S
(HiEra=E) (fEmE)

<BEMRI A OmATOF v JEE / Mounting Close to Board Separation Line >

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>D DIETCA ML RAZZIFPFTLRADXT,
Worst «— "A”-“C”-“B™-“D” — Better

Perforation Holes

=<,

= éT/_\

Slit / (oD
Separation Line —_—
TR
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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 MZE HRRAREOELHENETZ @M U TERULRWT TS,
You are requested not to use our product deviating from this product specification.

o
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