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1.JE8FHEEE Scope
SRS, —REREAORERINANRREMER CEASND NTC - XFICDVWTHELE
9, CORRMIMNCZERDZEC(E, BalCHEATEE TS0,
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

- BA#28 Consumer equipment :
S Ean. N\, TOHEEN Asn RUEDIRE (CEEN (CHDD SIS AT 28 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.

- EEEEHER Medical equipment (GHTF Class A and B) :
EPRI%ET S X GHTF T Class A KU Class B TRE SN D EFHER T D2, TOHAEN Adn R UEE
DORE(CEFEN (CHDD SR WL (CERTE 5/ m
Products that can be used for medical equipment regulated.by:€lass A and Class B of the international
classification class GHTF and whose functions do not directly relate to the protection of human life and
property.

BRI EE Unsuitable Application

- B4#28 Consumer equipment :
FREBIHEER - AV BLER - IBISHEER - PC B EHEEs » SHlEs < EAD/RY MR LW\ DTz RERES
Consumer equipment such as Home Appliances, Audio/Visual equipment, Communication equipment,
Electronic Data Processing, Office equipment, and Household Robotics.

- FEEZEMEER Industrial equipment :

- 2ithf§ Base stations

- B —)\— Server, Data processing center

-BEERA S IATAANI TA— 2R Automotive infotainment/comfort equipment

- BEER/ND— N 1> /2—TJ5 > #3% Automotive powertrain/safety equipment

- EEEEHER Medical equipment (GHTF Class C) :
EFEH48I 5 X GHIE Class C DEEHEE T, "D, TOAREEGNARANDYIINLEBNEVNEER S
Natgs(CERA CE SR M
Products,that can,be used for medical equipment of Class C of the international classification class GHTF
and whese malfunction is considered to pose a relatively high risk to the human body.

S E=EER Medical equipment (GHTF Class D) :
EPRD48T S X GHTF Class D DEEHEE T, D, TOAREGHEMDRBEIRICER T D2HTNNH D1
aalCfEA CEdERm
Products that can be used for medical equipment of Class D of the international classification class GHTF
and whose malfunction may directly danger life.

HBRARRED [TERCHIZO>TOFEEE 2. (CEHNMNTULIARE
Applications listed in “For Users 2.” in this product specification.
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2.7E4% Ratings
2.1 D series
(*1) (*2) (*1,"3) (*4) (*5)
EHUE B E#X RAEE | RAEE | BIEUES | ER/MRE | RABIEF
Bt REEHE | BEIST
Resistance B-constant Maximum|Maximum| Thermal Operating/ | Graph of
an e at 25°C operating | voltage | dissipation storage maximum
P/N 25/50°C 25/85°C | current constant | temperature | operating
*6) |(*1)| Rafge voltage
(mW/°C) S
Q) (K) K| ™A M| g approx (°G)
NCP02XH103D05RH | 10k 0.5 % | 3380 +0.5 %| 3434(yp.)| 0.100 5.00 1.0¢typ.)| 1.0 | .-40 to +125 (V)
NCP02WF104D05RH [ 100k +0.5 % | 4250 +0.5 %| 4311(typ.)| 0.031 5.00 1.0¢typ.) | 1:0,| -40 to +125 ®
*1:25°CRRLEZERHICT, NTCH—ZXYEFRZAELET,

NTC thermistor is measured at 25°C in still air, as a single unit without mounting.

*2

Y- XYDIEFURERFIEERITEERTI .

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

*3

NTC Thermistor raises 0.1°C more by maximum operating current.

*4

 RAREMEBRIR(E. NTCH—ZXAEMEN 0.1°C RAAT DEFRUEICTROFT .

NTCH—ZRHICEEZHNMTDENTC H—ZXIMEMUINTC U XYBHRDEEN LR UFT,

NTC H—=XAYBEH®RDRE LRICKDTNTC H—ZXYDREMERREEFH D LR ZBXIQVWEBE THE

A<EE0,

NTC H—ZRHIDBEN LR T D E NTC B — = XA IOEHMEDHL I DIeHRBENKE D, FRABE
UTFTH>TENICH—ZRYEBROREMEBREEEHE R CREEITDBNNBDFT,
When voltage is applied to 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 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:

RABFEET S TJ(E. NTCH - XYBIRICEMNUIZER,. BEREN 0.1°C £LRBEETY. 0.1°C HH

BUF TSRV IZ Sesd (C (FORBE DR REMFEEERT 5 J DRABIFEEU T TTHEALIZE,

In the graphishowing maximum operating voltage, the voltage is measured at which self-heating becomes
0.1°C when voltage is applieddto 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 thexmaximumioperating voltage curve shown in the next page.

*6

[CIFATZFUTRAELUET,
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.

LERARZHEX DS (. HHEFERTITHEHX T,
Please consult with us on off-specification usage.

Kzt & B R
MURATA MANUFACTURING CO., LTD.

F PR

NTC ==X 57 #ES5> RTECEFESEIE6.Q2):£&H)DH S ATRFZEMR(P X 12 X 12 X t 1.6 mm)
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2.2 F series
(*1) (*2) (*1,"3) (*4) (*5)
BB B TE£X A | RAEE | BUWEUER | ER/&RE | &XBE
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 | operating
(*6) | (*1) Range voltage
(mW/°C) S
(@) (K) MA M| g Approx (°C)
NCP02XH103FO5RH 10k £1 % | 3380 +1 % | 3434(typ.)| 0.100 5.00 1.0¢typ.)| 1.0 | -40 to +125 @
NCP0O2WF683F05RH 68k +1 % | 4250 +1 % | 4311@yp.)| 0.038 5.00 1.0@typ) | 1.0,| -40to +125 @
NCP0O2WF104FB5RH 100k +1 % | 4250 £0.5 %| 4311(typ.)[ 0.031 5.00 [1.0¢yp.)| 1.0 | -40 to +125 ©)
NCP0O2WF104F05RH 100k +1 % | 4250 £+1 % | 4311(typ)| 0.031 5.00 |[4.0¢yp.)| 1.0 | -40 to +125 ©)
NCP0O2WF474F05RH 470k +1 % | 4250 +1 % | 4332typ)| 0.014 5.00 1.0(typ:y| 1.0" -40 to +125 @
*~*6  ([CDWTIE 24 ZBBRIZE,
See 2.1 for *1 to *6.
FERMAKREER DIHEE. HHEFTITHEH T,
Please consult with us on off-specification usage.
=t A B ® OE PR NCPO02series
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BRAEBIFEEERIFET ST
Graph of Maximum Operating Voltage Reduction Characteristics
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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.

, LTD.
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5. M= Climatic performance

HRIDIREFMTZTRICRULET,

MHERIEDIARII T ELDEMROME. 5> RPE. BFARES. IEES(CTERULHEMRIEOTRER
NET, BRES, BARDE FATCEREHETT,

HRENSIMNDIBER. FvTENEORESHELE T SEEMEN DD . THEACKRL TR BRICE
ESNRETR I THE LU CRIEN RN EZHR 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,infollowing
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.
158 Item EEE %4 Conditions

TV NECARARIREEIR (05 X MEMIRF )

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

b a b c

5> Rtk Mt S

Land dimensions 'y J70 (g/\’tﬁw 0.20 0.18 0.23
I:I‘i. ¢ Reflow Soldering

A

(Unit: mm)

(FATCEE(L. BE(TBSIBVWKDHEEC(FAIZZMESE TS,
Please attach solder securely net'to exceed solder heaping amount.

FATCE=
Solder h i t eleat;trode
older heaping amoun i ‘ BESTSE
in i
HEE =
Thickness of copper foil 35 um
BERE=
Thickness of substrate b &
B~
Substrate dimensions jo mm x 44 mm
(FATCIER
Soldering material Sn-3Ag-0.5Cu
KAt A B ® OFE PR NCPO02series

MURATA MANUFACTURING CO., LTD.
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No. I8H Item #R4% Criteria sLERZ&A4 Test Condition
5.1 | Mz 125 +3 °C MZESHA(C 1000 +48/-0 h
Dry Heat EHRNET D,
125 13 °C in air, for 1000 +48/-0 h
without loading.
52 | M=% -40 £3 °C MZEXH(C 1000 +48/-0 h
Cold HHRRET Do
-40 £3 °C in air, for 1000 +48/-Q'h
without loading.
53 | M@ IRFUBZMEIE (R25)  +3%UAY ['60 +2 °C, 90-95%RH DZEa I
Damp Heat B EZREALIR (B25/50) +1%EAA | 1000 +48/-0 h :EEKE T B,
SHBRICELWERRDRBNCE. | 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 1#1INEL. EHEHINTOS.
Change of «B-constant(B25/50) change 5 cycles of following sequence without loading.
Temperature shall be less than 1% ESP BE B
*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 = m/room temp. 10-15
55 | mmafE 85 +2°C DZEXH T, RAFERZEEL.
High Temperature 1000 +48/-0 h EFFE T D,
Load 85 +2 °C.in air, with Maximum operating current
for 1000 +48/-0 h.

- FEEaBR(E, ERIZERS S RPECEEEIE6.(2)8E ) DI SR TRFZEMRIC(FARHFT U TITVET,
NTC Thermistor shall be soldered on the glass epoxy PCB with “Recommendable Land Size” (See Notice 6. (2))
and be tested.

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

- B25/50 (& 25-50 °C DO &FEHETMER D EHUMETT.
B25/50 is calculated by the zero-power resistances of NTC Thermistor at 25 °C and at 50 °C.
- BRI EIREIET(25 °C)le h MBRAIELET.
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.

et & B 2 OF A NCPO2series
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6. A TERE Mechanical performance

No. I8H Item #54% Criteria ;BT 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 immersed completely under
the solder meniscus.
6.2 | (FAETEWE | IEFEZEEER25) 3%BA | (FATEE : 260 5 °C
Soldering B E#Z{LF(B25/50) +1%UA | Soldering Temp.
Heat I FEBDMRICEUWVNERED | (AR » Sn-3.0Ag-0.5Cu
Resistant BN & Solder
*Resistance(R25) change ﬁﬁiﬁin Time + 10055
shall be less than +3% RN SR S5 TS
*B-constant(B25/50) change g Faf/) e e
shall be less than 1% NTC Thermistor shall be immersed completely under
«No visible damage. the solder.meniscus.
FEEF Preheating condition:
=ER1(ZA50 5 °C T 3 min T2,
Tempy 150 £5 °C, Time : 3 min.
63 | MRIE RAMEZICR(R25)  +3%LU9) | stk - EOmBREIR I (372101 3 B
Vibration B EZE{LE(B25/50) +1%LAA | Solder NTC Thermistor on the Glass Epoxy PCB as
Resistant AERICELUVEBDRNCE, shown below.
Resistance(R25) change i=Eh : 10 Hz-55 Hz-10 Hz (1 min)
shall be lessthan +3% I;rgg;%amr;cy 15
B & : 1.5 mm
*B-constant(B25/50),change Max. Amplitude
shall be less than'1% il N - o= ==
+No visible damage: EL\(LEEE 3 ﬁrﬁ”g 2h ?D(E'I' 6 h)1j.-jo.
Vibrated for a period of 2 h in three (3) directions
perpendicularly intersecting each other
(for total of 6 h).
NTCﬁ
HSATRFZER E
Glass Epoxy PCB — =

KAzt & B R

F P

NCPO02series
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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 1100 mm x 40 mm Xit 0.8 mm
Board Dimension
Bt a : 17 IAT $584R/Glass Epoxy
Board Material
50
20
hOE
l Force
R230 —
A e g 3 ¥ P
Bending Strength
4542 4542
| / =
NTC Unit : mm

*6.3,6.4 IHICDWTIZ, A ZEHRES > RIECERSEIR 6.2 EH)DH S A TRFZER(CIFAZAT T L TITL
FI., T FAZEMEHL 50 umTITVE 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(F 25 °C O &EETUE T I,
R25 means the zero-power resistance at 25 °Cl

- B25/50 (& 25-50 °C DT O&EHETEL D EL UIETT.
B25/50 is calculated byithe'zero-power resistances of NTC Thermistor at 25 °C and at 50 °C.

- EBRREREERR5 C)lc 1 h MBERAELET.,
After each test, NTC Thermistor should be kept for 1 h at room temperature
(normal humidity‘and normalatmospheric pressure).
Then the resistances (R25 and R50) shall be measured and the appearance shall be visually examined.

et & B B2 OF AR NCPO02series
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7. =—E > ZJ{t#k Taping Specification
7.1 #%>— Z~13%K Dimensions of paper tape
E
20£00% 40404 |, 154010 2] o5 Kiox.
/ { s gy
" "( 2 A
i . % =
- i 0 ha
Rl S I R 1 L L & i
|| =023  #EReference B
AT
- - (mm)
Direction of feed
LA

(N BRER—RFT—TDFvEFT 1 OR(CUML. =5Chwd/T—T 2T UTHALET,
NTC Thermistors shall be packaged in each cavity of base tape’and sealed by top tape.

(2) by TF—TCEMETENRL, Fv EFT  (CIEEH UTERNIIAROBHAEINTVET,
Top tape has no joints. And products shall be packaged and'sealed in the cavity of paper tape,
continuously.

7.2 7—E>J{I%EM Tape strength

(N R=RF—=TRUO MY ITF—TD5[25EDEERIDED T,

Pull strength of base tape anddtopitape shall be specified as follows:
N—25—_ Basedape ~w 75— Top tape
10N £4.E minimum 10N 4 _E minimum

(2) b J—TJORIHRE Peeling force of top tape

FIBEFAE Peeling angle : 165°-180° F—_fiEE@E(CHT LT
Against the fixed surface of tape
FIBHRE Peeling speed : 300 mm/min
RBHAEE Peeling force @ 0.1N(x)- 0.6 N  ((): SZ{E reference)
=t A B R OFE PR NCPO02series

MURATA MANUFACTURING CO., LTD.
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7.3 7—E>J 84 E Reeling
(1) B RUNINELE (IFXE 2= )Quantity(Standard Quantity)
1 U —)LODYNiNER= Products quantity in a reel
20,000 1@ pcs./1YJ—)L reel

(2 7—E>Jtaed (U—~F—8B) &0 (hL—5—8) (CIEFREZIHLRVERZEIT. E5IC,
U—SF =8Bl by TF—TRITOEBDZHRITETS .. (TRSER)
A tape in a reel contains Leader unit and Trailer unit where products are not packed.

(See the following figure.) Leader unit

0 o 05— 2
Trailer unit |_180~250 210~250 |
b2 Chip—mounting ::c(::tai'cr:ﬁ Top taalc:gne
unit
RISIRHEE (Z=38) bw =3

:::::i}

Direction of feed

SIZ L AR

(mm)

BU. 20,000 BFREDZECH L TIEF. T—ETBROFEFTETEE A
The reeling specification above shall not be appliedfor the order less than 20,000 pcs.

() U—4F—8B (ZTEP) DFkimdD 5 EvFULEF. by TFET ER-IF—TDIDAF(FITVEE 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—)LDERMAEIC(F. BEFEZLEAURSNLVZBMITET . (SR REES. 828)
A label shall be attached on the reel:
(MURATA’s part number, inspection numberand quantity shall be marked on the label.

(5) 7—E > RY—)L 5k Dimensions of reel

1
|
1
|
1
|
1
|
1
|
1
|
1
]
®60+1/-0

, 8.4+1.5 -
®180+0/-1.5 —FF:‘LIM)(.
| (mm)
8. {#e2 /554 Packaging

A RABICEEOMALE T,

FT. SEAEICEESIEZERAULINILVZBHTET,

(fmAftE, TENES, 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 B2 OF AR NCPO02series
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A 4530521 The Specific Precautions

UTFICRIRIRTOIETHERAULEE. fIICRITBENMRET IENNSHDET.
CNSOAREENRET DL, FHENSIEL. SRMIIERD 2.E18. 5.MHEMAE. 6 MY IEREZiHE U
IRVEIREMEN D D E T

Flz. REROEBE. BHE (X(F. FHESH) DRALRDITH. UTORETAETEHTERSRS
RWNTTFE0N

ER=NZES. FRICAITIEFZIRE—UEaVEIEA.

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 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) IKDNEIENDBFICZ LD IZ 8 (CHEFE T DBNDHDDFR
15 (CHNEPEARME Z B DIEB N FRE T DENDH D
High humidity environment, or in close proximity tossplashing water.
A water droplet between the outer electrodes needs to be avoided completely.

(2) BEM. ExMHHR (CI2,H2S,NH3,SOXNOX4EE) [c = 5N dENDH D
Corrosive or deoxidizing gas (CI2, H2S, NH3, SOX, NOX; etc.)

(3) MERSIATDISYIRTIRARNIB UREICT Sy OREFRAR T DERAE
Flux cleaning process after soldering process with non-cleaning flux

(4) R, 5INMDH D ASFES
Volatile or flammable gas

(5) EBYRDZ U \PR
Dusty environment

(6) IREEZ(FMESNZZESF
Under vacuum, reducing pressure or high-pressure

(7) AR, AR R, BHATEICET5ENBDBNDH D
Place with salt water, oils, chemical liquids or organic solvents

(8) HRBIADBI L L\PIT
High vibration environment

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

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

AEEH  BREAR. BE BN A-T>FAR. 23— MEESNVAGY1IL—23>ED)
(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, AERBREDZHZ/NETINRA> MITERDE
HHTY,

Outside temperature influences the resistance value of this product, therefore is important to_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 a substrate by hand or
finger directly.

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

TEC URL (CCahBEZRAVWEHABEBL TR DEIDTTE F=0)\,
Murata’s website explains it by using video in following URL:
https://www.murata.com/en-us/products/thérmistor/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 fHETI(E 1°C DREZL THEHMEN FI 4% ZELFET .
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%
?E’ 23 10.780 7.8%
E 24 10.382 3.8%
b 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
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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. SHRBEAREARN TERI (CEEEHOBAARM S (CFHET - BiESNZEDTCH
D, BEIXERE - #EE - mE - B - KEUNERSNDIUTOA)NS(11)FTORBNDESHE - MEE
1B - MBEEFZRIITDEDTREHDFRADT., HHEBARELHOEBRBRSHK > CSTEA TSV,
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—. SREARECSHOBERARUSOARTITRASNBEE. XEUATOA)NS(11)FT
DABRTTHERASNZHZE (RIS A RBIREN (CAERECEHN DD ED(IR<*)(CIE, HiL(FHE
RICEL > TEUERRDOERZDMDIBE (CRAT 5 —tIOEFEZEVVNIREITDTITERLLS
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, INEVENT THAT (i) THE PRODUCT IS APPLIED
FOR THE PURPOSE WHICH ISINOT,SPECIFIED AS THE SPECIFIC APPLICATION FOR THE
PRODUCT, AND/OR (ii) THE RRODUCT 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) MRZEREEs / Aircraft equipment

(2) FEt¥zs/Aerospace equipment

(3) BIEHEES Undersea equipment

(4) | FRETEIHEES/ Power plant control equipment

(6) BEEHES/ Medical equipment

(6) #nXtEEs (EHEHEE. 5B, AnRASE) Transportation equipment (automobiles, trains, ships, etc.)

(7) " BRIBSSHEES / Traffic signal equipment

(8) PBAH - BHIEHERER ./ Disaster prevention / Crime prevention equipment

(9) EEERIBEHRUIBHEST Industrial data-processing equipment

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

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

et & B 2 OF A NCPO2series
MURATA MANUFACTURING CO., LTD.



AEC-Q200

Non Compliance
Document No. JEWB01BR-3700H P15/ 22

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

**”uu(LJZD‘C(?.h (M5 (11)F TOREMBIT(CHET - RiESNDIBENSDD. ENSEHGEHSYOT.
g 75> — hECERITERARZR&R L TEDET,

*We may design and manufacture particular Products for applications listed in (1) to (11). Providedithat, in"such
case we shall unambiguously specify such Specific Application in the product specificationswithout'any
exception. Therefore, any other documents and/or performances, whether exist or non-exist, shall not'be
deemed as the evidence to imply that we accept the applications listed in (1) to (11).

3. BRBOIHFEMMIRZEEZATUVDIZH, =R F CEFBET AR TFROA AR IU—23 (LD
>3 — MEEHIRETDIENNHDET,
BE#MF, Y-/ ESETFTCTERBEIT DAHRCIHEALRVTLSZZL,
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—TJHEEDfIHN Addition of a Fail-safe function
SRMCAN—EEOLARESNEURIHZEETE. ZRKEREDICH(CmmICBYR T T —) Lz — JtEE
ZIHIMLTTF S0,
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 malfunction in 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. BAMTEDOSIEOBNNS D FITDOTRECDVWTUTORIAICTERE T,
(MREREE : RBEFEEE : -10°C ~ 40°C
HEIPRE @ 75 %RH LT (EEUBELIRWT L)
(2yREHAR : FANFHUZITO T, #IAR 6 4 AUAICTERAT L.
R, 6 yAZBRDGEEE. FALMTEZZHROL, ZHEATEL.
(BYRESHFR : B BB EDRHRAR (FREIERE) MFELRVWEIB(ITRELTREL,
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
UZJO—(FARMET  FHERE LT, TR =AJAlRZEBLTVET,
« TLF-204G-HFW(Sn:Ag:Cu=96.5Wt%:3.0Wt%:0.5wt%) (AT E/EFRRY)
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)
(27 Zw DX | Flux
FARZTSYOR IO R SERTE.
UTFDISv ORI, ERESEOENNSGDFEIDOT, ERICRSRNTLIZE,
- BV ED
-)\O5 > 2ME 0.1 wi% @z DED
KBEDTSYVIR OKEEDISY O &G ORI SV IRZEIBL. HFFT1T.
RSB IATORBEEHET . )

Use rosin type flux'in seldering process.
Problems with product,characteristics or reliability may occur if the below flux is used.
Please doynot use below flux.
s Strong acidic flux
* Flux containing exceeding 0.1 wt% halogen and halogenated substances
sWater-soluble flux (*Water-soluble flux can be defined as non rosin type flux including wash-type
flux and non-wash-type flux.

4. NBATZRTRD I SW O ZFFRCDONTIE. RFORFESIEOCEMEEDENNH DEFIDT, ROEIA(C
/jf,ﬁ\ LJ_C—F_C“,\
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) 5% / 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 ultrasonic cleaning.

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

(2)§2¥% / Drying
FTRETDTATV. TSV IRARBFTERIRDIESENLDICL @RS
R, BE(CHERZEHERCIZIESETTSL,
Please fully perform cleaning and fully remove flux and cleaning solvents from product.
After cleaning, promptly dry this product.

5. HHRBEFTSIVIRTIDT, BFRECKIDBEDOHE, BECKIDREFAEMUCD. RIFEDULET

DTEDHRWNCTEFRT U,
Do not give this product a strong press-force nor a mechanicalsshock.
Such mechanical forces may cause cracking or chipping of this ceramic product.

6. FFRIBHFIESLDEND DD, Ffo. REAROREECERDERI DT, BEMADEUT T ICERU TR

@%IE(L_/EE,ﬁ\L/_C—Féb\
In your mounting process, observe the following points in orderto 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) &4 / Mounting conditions
OFRHEmE, FARMFICUHEESSNDICEEZERUTHIILTEDFIOT, BEHESHI CTOES
E S EZEER SNBSS FFRIc S CTHEH TS0\,
Please mount this product by soldering. When mounted by other methods, such as conductive
adhesives, please‘ontact us in advance.

QEHERDREFM L RRDIFXMH TTHEADBEE. ERU(FATEN. FATRIRDN., ESHEE.
@I N, (BATZEE)REOTREENRLET DT ENRISNET I DO THRICEHE(CTREM DR

U R0,
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.

S HEAREV RIS EDBN A S D E T DT, HERADEREI—5« > FHEX <1ZE0),
:I T+ 2O BRIGE. BIENSREOREICHEN VWS EaRE(ICTEHMEZ Uz LTI ER

<fZ&ELN,
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

S RTEZBEBU E(CKRELTDE. BALENELRDBE T, YV—LRXM=2REDERERED
FERERDIED. X BAROHIFREDHFE(CKID. FYTHEINBIRDFET,

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 0.23

(Unit : mm)
(3) ZJ—IFAIZEDRI / Printing Conditions of Solder Paste
ORAREMEESEE): JY—LARARLEH 50 pm
Recommendable thickness of solder paste printing shall be 50 um.

QIFALEEL. BEZ(CRSIBRVWLDEECFALZMESTETT .
TRICRITIa Ly bETZRmELTHIILTEDFT,
After soldering, the solder fillet shall be a height from 1/3E to the thickness of this product.
(See the figures below.)

Ez:\ A~ Tir
L ~ 1 | |

ele(‘;t,rode
b
us
solder WREEZT=E
7y (FAFE

ORALZEENZ VR, Fv ITHENZITDHMEIR LR (FRERD, (FAREENERIIZE.
D5y IFFEARBRDRA L /2D FET
Too much solder will put too much“mechanical stress on this product, such stress may cause cracking
or mechanical damage. Alsogitscan deteriorate the electrical performance of this product.

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

ORAMTORE LEE (F. FEEOFHRBIANTHDRT ¢ Ly bESZBERERDIR(ICITOTFE0,
Solder within the temperature and’time combinations, indicated by the diagonal lines in the following
graphs.

QT ECORKRIEI T DA AT (E. BB DL RMIATTENAEEOREFRR E/RDET,

Excessive soldefing conditions may cause dissolution of metallization or deterioration of solder-wetting
on the outerelectrode.

OFATZMIGN 2 BN HEDIRENDIHE(F RIEREN T B ZB /R RICGGREL TR,
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)

(ALERT HEFEEE S 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 )

/
Z
VAV

Va4 v

o
7 //V///

TR
NN NN NN

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

QRALMTRENMNTDTIT & TFA\DFATTENAENREET DIEZENHDET,
> T. E—RE(E. 240°C~260°C DEHEHMN(CIRAD K DITDTLEE0,
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.

ORFATLMFFE., BEIREADREICIDEBURNT TSN,
Rapid cooling by dipping in solvent or by other means is not recommended.

LEROHERGATZMIFRAUNTTERAINDHEE. BERREBTOFEZSLIITOTEEL,
If you cannot use the above-mentioned conditions, please evaluate if this productiis correctly mounted under
your mounting and soldering conditions.

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

Preheating (in air) Soldering [Gradual cooling
S 300 FE(ZERT) (FA T4 |(in air)m _
5 ) F# : 160 £10 °C, 1-2 min
Sm SN Preheating
. 200 <
g ¥ E—47 : 240-260 °C, 20 s
E 100 / Soldering
/
of—ss

|l 1-2min |J#20s |

X(FATAFEIZAD 2 BN (DD HEF RGN (4)E(CRI KB ZB R IRVERICEEE L TTF S0,
In case of repeated soldering, the total accumulated soldering time should be within the range shown above
figure (4).
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(6) REICHITDHERM(CEIDTIE. FRHTEROWERRREIRETDENNSHODFT,

HHETREFATREVCCGHEL THEDFT . FRMIIORERMHTITHERAICRDHE(E. SBrlCHEN
RN EZFER L TS 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 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.QERS> 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 SoldernPaste
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) (FATE ZTIEIEZAY | Reworking Conditions with/Soldering Iron

FARCTZBERAUTFYIREIET D EEZNOEFT SNDHEEE. UTDRISERLVUTTFE,
The following conditions must be strictlyfollowed using a'soldering iron.

Temperature of lron-tip

IRH / Item %1% / Conditions
TER - _
Preheating 150 °C, 1-2 min
(FATCCTOZTERRE

280 °C AF max.

FATEZTDD WY 281
Soldering Iron Wattage

20 W LF max.

(FATEC TRETHERAR .
Diafeter of Iron-tip ® 3 mm BT max.

(FATZ AP TG .

Soldering Time 10 s BAPY max.

TESER TSIV ORMIC, BECTENNMUBNT &,

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

(8)EMR{IAR D KNEFH Printed Circuit Board (PC Board) and Thickness
BEIROMT IR EDFE(ICKDF vV INENG <IRDDT. HSATRFZER(FR-4)HEH 0.8 mm AT

DERE ZERIZE0N,

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)3=5 (B9 D7EE Notes about solder mounting
NCP02 54 (& 0.4 mm x 0.2 mm B« X EIEFE (T NEDRRTY ., HMHIDORNRA N A ZZ (T
<IBDTWVWEY, (FALRMITRICEARZERDEMNBSZ EROEIBEE. #IH., BRI R Z2XI<F
(TR IT<KENDREERDFEFT, BEMGEETIFCIE. (FAEEDE BZ(CRSRVKD/INI— MK - ~F
BICDWTERE USRSt LTS IEE0,
BARDME., BEICK D TFYVIANDGAEERDET., U IO-REFRETHEREICAVWIERE
Fv T EDORBEARGENAEZT K BIRDBE. BiSE - IWRICKDFVvIEND BERERDET, HS5XR
JvRER, HEBEOHSAIRFIERCEH INDIHEE. IFEREBACLDFvVIENDERERE L
DA S DET,
CERICHED TIIRBBHRORERZG TEENREULLRNWCT EECHERLSESUN,

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/centraction 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 - I2HOH T U THBH A ML AN SV K IEREEE (C LT ZE0,
Location on Printed Circuit Board(PC Board)

<BZBF75ME / Component Direction>

ARLRADIEARTZHMEICH U TaEE(CEREitE UC TS0,
Locate this product horizontal to the direction in whichsStress acts.

(Worse) (Better)
BEFTZUNEHI NEFH
(Htm &) (HEm=)

<BEMRT LA+ OimBCDF v JELE / 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>LC>B>D DIETA ML RAZZIFPFTLRADKT,
Worst " A’- “C”- “B”- “D” — Better

Perforation Holes

=3,

==>H
@
Slit@ / 10]])
~ Ak T

Separation Line —_—
TIBHRR
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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.
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