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FYITENTCH—Z XY HnftiRE

NTC Thermistor  Specification

1.JE8FHEEE Scope

SRDARER. —REERAORERMANRPCEEMHER(CERASNS NTCH - RSP ICDVWTHELET.
COREMIMNCTHERADIZEIC(E. BATCHANATEE T,
SmB(E. SEPEMRIC Ag 2R L TEDFRA. BEREARCERIAEBZBEDOERRTY,

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.

This product which does not contain any Ag (Silver material) in external electrode is recommendationiusing for
high reliability applications

A& Specific applications

- BA4#£28 Consumer equipment :
REBHEER - AV BLER - 1B{SHEEs - I5F5E5E - PC BEEILEs - SHEHES - RERL/RY MEEE LW\ D T
RAHER. DD, TOMEEN Ndn RUBRAE DIRE (CEEN (CHHDB /R e (CER TE 28 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 human life and property.

- FEEZEREZS Industrial equipment :
HithfF - U—/(— - BiEHER - THERAO/RY MMESs - DRSS SV D IoEZREEE T, h'D. TOHEEN
AR UBATEE DIRFE (CEHER (SO STRL WS IEEATTE SR
Products that can be used in industrial equipment such as Base station, Server, Data processing
center,Manufacturing equipment, Industrial Robotics equipment, and Measurement equipment, and
whose functions do not directly relate to the protection of human life and property.

- EFEHEER(GHTF Class A, B B KU C DImAEMBET)
EFRI%E0 > X GHTF T Class A X0 Class B/RU ClassC DIMAEEET THRESNDEEEIR T, HD.
T DHEREN N B SRR OATE DIRFE (CEIEMIIC VDS IR U EBR (CEF TE 2R M
Medial equipment (GHTF Class A and B and. ClassC glucose): Products that can be used for medical
equipment regulated by Class A and Class B and ClassC glucose of the international classification class
GHTF and whose functions do.not directly relate to the protection of human life and property.

EFHEE Unsuitable Application

- BEIERAIAT AT AT T4 — MBEER  Automotive infotainment/comfort equipment
- BE}ERND KL tze—J57 1125  Automotive powertrain/safety equipment
- RS (GHTF Class D KU ClassC DImAEfEETASt)

Medical.equipment(GHTF Class D and Other than the ClassC glucose)

- EHEBOERED [TEACHIZO>TOFEEEE 2] ([CEMNTULIAR
Applications listed in “For Users 2.” in this product specification.

K=t & B R F Fr NCU03
MURATA MANUFACTURING CO., LTD.



AEC-Q200
Non Compliance

Document No. JEWB01BR-3901B P2/ 21
2.7E4% Ratings
(*1) (*2) (*1,"3) (*4) (*5)
EHUE B E#X BAEE | RABE | BREUESR | ER/&REF | RAEME
& REEH |BEIST
Resistance B-constant Maxmum |Maximum Thermal Operating/ | Graph of
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) o
Q) (K) (K) (mA) (V) # Approx. (¢C)
NCUO03XH103F60RL 10k +1 % | 3380 +1 % | 3434(typ)| 0.100 5.00 1.5¢typ)| 1.0 |/-55 to+125 @

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

2 - RYDEREFFEER I EHR T,

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

3 RAREBFERE. NTCH—ZXFEAEN 0.1 °C BT SBRIEEIEDET.
NTC Thermistor raises 0.1 °C more by maximum operating current.

*4 NTCH—ZXYICEBEZMIMNTDENTCH—=AINEMU NTCH—=RXYBHROEEN LR UFT.
NTC H—=RYBEHRDEE LR(CEL D> TNTC U—IXYDREMMEREEEHED FIRZEBRIAVEETIE
RA<LIZE,

NTC H—ZRHDREN LR T D ENTC U— = X IDIBHTHEN R I DI2HRBMENKE<RD. FKABE
HUFTHO>TENICH—ZRYBARDORENMEBEESREEREX CRAREIT BN HDFT,

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 overthe 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 RAMMFBET ST (. NTCH - XSYEKCEMINUIZER. BEFREN 0.1 °C LRD3EBETT . 0.1 °C FHE
T TSRV LTSS (FORBEDORREMFEEERD S I DRABIFEEU T TTEAIZE,
In the graph'showing maximum operating voltage, the voltage is measured at which self-heating becomes
0.1 °C when voltage is@applied to an unmounted NTC thermistor.
To use NTC thermistor.in the condition of self-heating within 0.1 °C, please use NTC thermistor in lower
voltage than the:maximum operating voltage curve shown in the next page

*6 :NTCH —IX P77, #HESS RIECEREIER 6.(2)58H,) DA S ATRFZER(T X 12 x 12 X t 1.6 mm)
CFALRMITUTAELET,
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.

FRfARTER DI5E(E. HHEFTITHEH T,
Please consult with us on off-specification usage.

K=t & B R F Fr
MURATA MANUFACTURING CO., LTD.
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BRAEFEEERIFEDI S D
Graph of Maximum Operating Voltage Reduction Characteristics
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3. IAKKUT3E Dimensions

; L W T e

0.6 +0.03 | 0.3+0.03 | 0.3+0.03 | 0.15+0.05

w / (Unit:mm)
v T

— —

e e

4. 7R~ Marking

FREEUFEEA,
No Marking

\
%,
2
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5. M= Climatic performance

HRIDIRERMTZTERICRULET,
MHERMEDIAEE T ECDEMRDME. 5> RPE. FARLES. IEES(CTREUVCHEMRIIDORE
RDFT, BRES, BARCHE. QATCIEEGHETT,
HRNSHNDIHBER. FvITENEOREENFELET DRJEEEN D DD, ZEARICEHRL T,
HRCERESNTRE TR I 1B L CTREN VWS EZBER 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.

I5H Item E&ZA4 Conditions
o U > NECHRRFRERSRIEEIR (7S Xt TR+ AE)
Copper-clad laminates for printed wired board(Glass fabric board epoxy)

Material of substrate

b a b c
5> Rtk Mt ———
Land dimensions 7 J70 (af/uTJjU' 0.30.30 0.3 0.30.30
I:I‘i. ¢ Reflow Soldering
(Unit : mm)

(FATZRERER. BZ(ARSTIRVRDEE(C(FATLEMESETTFE.
Please attach solder/securely not to exceed solder heaping amount.

E| iﬁ I:[\
(FATERE e

Solder h i t electrode
older heaping amoun it 1BE<T<E
. i
HBEE
Thickness of copper foil Sy
BEREE
Thickness of substrate & MM
BT
Substrate dimensions 30 mm x 44 mm
(FATZHERE
Soldering material Sn-3Ag-0.5Cu
kA=t A B O® O PR NCU03
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No. I8H Item #54% Criteria sBRZEAF Test Condition
5.1 | MizVE EIBEZ(EER(R25) +2%UA 125 +3 °C MZESH(C 1000 +48/-0 h
Dry Heat B EHZEE(B25/50) +1%UA | EHFRMET D,
MMRICEUWVWEEDIRNC &, 125 +3 °C in air, for 1000 +48/-0 h
without loading.
*Resistance(R25) change
shall be less than +2%
*B-constant(B25/50) change
shall be less than +1%
*No visible damage.
52 | M=% KFUBEZMCEE(R25) +2% L -55 +3 °C MZESH(C 1000 +48/-0 h
Cold B EHZ(LE(B25/50) +1% U | EHMET D.
NRICEUWEEBDRWT &, -55 +3 °C in air, for 1000 +48/-0 h
without loading.
53 | MmE R o laan aran +2% | 6022 °C, 086%RH (DR& RIE 1000 +48/-0 h
Damp Heat *B-constant(B25/50) change @"“Eﬁ?ﬁ@%" o
shall be less than +1% | 602 °C, 90=95%RH in airjfor 1000 +48/-0 h
«No visible damage. without loading,
5.4 [ EEHIN EHUEZE(EER25) +2%URN TERZ 1M E Gt 5 1T D,
Change of B E#Z{L3E(B25/50) +1%AA | 5 cycles of following sequence without loading.
Temperature NRICEUWEEDRWT &, ER BE (i)
Step Temp.(°C) Time (min)
*Resistance(R25) change 1 -55 +0/-3 30
shall be less than 2% 2 = m/room temp. 10-15
*B-constant(B25/50) change 3 +125 +3/-0 30
shall be less than +1% 4 H>m@/room temp. 10-15
*No visible damage.
55 | mmafE IRFUEZ(EE(R25) #2%LUA 85 +2 °C MZEXHT. ImAEFER (0.100 mA)
High Temperature | B E23Z{t3(B25/50) 1%L | Z@E L. 1000 +48/-0 h FEHHE T D,
Load WMRICEUVWEBDIRNC &, 85 #2 °C in air, with Maximum operating current
(0.100 mA) for 1000 +48/-0 h
*Resistance(R25) change
shalldbe lessthan +2%
*B-constant(B25/50) change
shall be/less than £+1%
*No visible damage.
- FEEsER(E. R EERS S RIECTFREE 6.(2)588)DH SR IMFZEMRICF AT UTITVET,

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

- R25 (% 25 "CEO&RHETIECY .
R25 means the zero-powerresistance at 25 °C.

- B25/50 [8125:50 °C A O&EHEFEL DEH UIZETT.
B25/50 is calculated by the zero-power resistances of NTC Thermistor at 25 °C and at 50 °C.
- FREREEIREIER(25 °C)IC 1 h MBRAIELZET.
After eachitest; 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.

Kzt & B R

fE PR NCUO03
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6. A TERE Mechanical performance

No. 168 Item #A% Criteria sRBRSE(FE Test Condition
6.1 | (FAESTMHE | IHFEMED 95% LU E(CUNBR | FATTEE : 245 +5 °C
Solderability | <(FATIMTELTVNDZ &, Soldering Temp.
FATE : Sn-3.0Ag-0.5Cu
Minimum 95% of the whole Solder
electrode surface shall be P i1 :3+05s

covered with solder.

Immersion Time

I FEMNIENDPRETIRET D.

NTC Thermistor shall be immersedcompletely under
the solder meniscus.

6.2 | (FACTEE | BHUBZE(LERR25) £2%UA | (FATTEE : 260 15 °C
Soldering B EEZ{LZ(B25/50) +1%UA | Soldering Temp.
Heat I FEBMONRCEUVERED | (FAR : Sn-3.0Ag:0.5Cu
Resistant BN & Solder
*Resistance(R25) change 'Elﬁﬂ%%ﬁ , : 102055
shall be less than +2% I*Tm(z;smn\\gme 5 SRR
*B-constant(B25/50) change i ¥ AN TSN SPIRTIRITT 2.
shall be less than +1% NTC Therm|sto_r shall be immersed completely under
«No visible damage. the soldermeniscus.
FEVZEMF Preheating condition:
=iERIlC 150 5 °C T 3min 175,
Temp.; 15045 °C, Time : 3min
6.3 | MiRIE IRFMBZIEER(R25)  #2%LA | M aTREHBERICEARZMITTS.
Vibration B EEZE{LZ(B25/50) +1%LAA | Solder NTC Thermistor on the Glass Epoxy PCB as
Resistant HERICELUVEBDRVNT &, showh below.

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

*No visible damage.

shall be lessthan +2%

shall be less than 1%

h : 10 Hz-55 Hz—10 Hz(1 min)
Frequency
ARG :1.5mm

Max. Amplitude

BWICEBERIAMBIC2h I DET6hITD,
Vibrated for a period of 2 h. in three (3) directions
perpendicularly intersecting each other

(for total of 6 h).

NTC

\E
HSRAIRFZEIR

Glass Epoxy PCB — |

KAzt & B R

fE PR NCUO03
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No. I6H ltem #34% Criteria sERZE1F Test Condition

6.4 | MEMMTE [ EAEZLEER25) 2%NUA | @ TRERBRERICIIARMITL. BERENST

Resistance | BEHZEALIK(B25/50) +1% UM | ZLMEDHENMZ B,

to Bending of ”ﬁu"i?@'é@@%ﬁ(:% LWEHD | Solder NTC Thermistor on Test Board, and apply
Substance BRNZ & 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 +2%

«B-constant(B25/50) change 12DdrE 1.0 mm
shall be less than +1% | Bending Strength
*No visible damage. SE1STE :5%1s
Hold Time
EtR~1E 1 100 mmx40.mmXt0.8 mm
Board Dimension
BEiiAs : 7 IALIR #524% /Glass Epoxy
Board Material
50
20
hoE
l Force
R230 —
A g B ¥ B
Bending Strength
452 4542
| |
/ Unit : mm
NTC

- 6.3,6.4 IHICDWTIF, HAZEHRES > RTAGERSEIA 6.8 %) DN S ATRFER(CIFAZAT T L TITL
FI., Fe. FAZEMEHFE 100 umTHEULE T,
NTC Thermistor shall be soldered on the glassiepoxy PCB with “Recommendable Land Size”(See Notice 6. (2))
and be tested. (No. 6.3,6.4 ) Thicknessiofisolderpaste printing shall be 100 um.

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

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

- REERSEP(25°C)C 1 hEBAELET.
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.

K=t & B R F Fr NCU03
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7. =—E > ZJ{t#k Taping Specification

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

o
H
2.0£0.05 40501  ®15+0.1/-0 2| AT
N . )
f ( [ ]
@ -h |
: 7 3 _
- - A 9
o o -
S S R O | e
#0.38 # Reference
2R
Direction of feed { mm }
B4 LA

(1) BRENR—RT—TDF v EST« DRICIHNL. E5CHNF T ZlTUTHALET.
Products shall be packaged in the cavity of the base tape and'sealed by cover tape.

(2) HI\=F—=TF[CFMETENRL. Fv EFT« (C(&&EHE L CRBDUIENRUOHA SN TOET,
Cover tape have no joints and products shall be packaged and sealedin the cavity of the base tape,
continuously.

7.2 T—E> %A Tape strength
(1) AIN=F =T RN S AT—FD5I55R DERE (IRDBED T,
Pull strength of cover tape and/bottom tape shall be specified as follows:
7/\—F—7 Toptape N—X 5 —J Bottom tape

10.N Bl Bxminimum 10 N BA_E minimum

(2) b I5—T DRIEHSEE Peeling force of top tape
1 Iﬁ;&ﬂﬂ =

“1 RIB#AE | Peeling angle  : 165-180° S —fiE&MmEICT LT
Against the fixed surface of tape.
*2 FBHEE / Peeling speed  : 300mm/min

*3 RIBHRE / Peeling force  : 0.1(x)-0.6 N ((x)Z%E1E Reference)

et & B 2 OF A NCUO03
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
15,000 @& pcs. /1 J—JL 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

40 min. )45 —38
Trailer unit | _190~250 210~250 |
b= | Chip-mounting ;’:gtaigﬁ Cove ratlf)‘r:ee]
T )
waRas | @B | iS5

X T

O
::::#>

Direction of feed

SIELELHE

(mm)
BU. 15,000 EFRBEDZECH U TIE. T—ETBROHFEFTETEE A
The reeling specification above shall not be appliedforthe order less than 15,000 pcs.

(3) U—4 —8B (ZEB) DIk 5 EvFULE, BN—F =T ER-XF—TDREDFF (FTVEEA.
The cover tape and base tape are not attached, at the.end of the tape (Vacant section)
for a minimum of 5 pitches.

@) U—)LDERAEIC(F. BEFEZLEAULEINLVZWEMITET . (SR REES. 82)
A label shall be attached on the reel.
(MURATA’s part number, inspection number and quantity shall be marked on the label.

(5) =—E > FBY —)L~1& Dimensions of reel

1
|
1
|
]
|
1
|
1
|
1
|
1
1
®60+1/-0

] 8.4+1.5 -
®180+0/-1.5 —FF:’LIMx.
| (mm)
8. {27554 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.)

K=t & B R F Fr NCU03
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  BHEAR. BE BN A-T>AR. 23— bMRESn/CuN1IL—23>8D)
(Ex. Resistance abnormality, Short (includes Sn/Cu ion migration), Resistance abnormality, Emit
smoke, Ignition, Short, Open)

et & B 2 OF A NCU03
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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: HFUBATEANR—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:
http://www.murata.com/en-us/support/fags/products/thermistor/ntc/pct/0001

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

Murata P/N : NCU15XH103F60RC (Resistance. @25°C :10kQ+/-1%, B-constant : 3380K+/-1%)

25 °C fHATI(F 1 °C DREZEAL CHIUBN #14%ZELLET,
Resistance value change approx.4%per 1°C difference around 25°C

KQ R EHUE 25°C BHAEZ(LR
Temp. Resist. Changes
(°C) (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 23 24 25 % 20 28 29 30
Temperature T
st A B ® OF PR NCU03
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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 - KEUNERSNDIUTOA)NS(11)ECORBRNDESE - MHEE
12 - MBEEFZRIITDEDTREHDFRADT., HHEBARELHOERARCHRE 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

M KO TE (MMSUNEFTORRET(CHET - RIESNDHENH D, NS L5040,
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)to7(11).

3. Jx—)Ltz—TJtkaeftnn
HEMCAN—BEVARESENEUIBETE. JIRKEERBIEDTZHICTERMKGR (CELRD T —)L1z— JtEE
IRIIL TR E0,
Be sure to provide an appropriate fail-safe function on your product to preventa, second damage that may be
caused by the abnormal function or the failure of our product.

~
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fEA L= NOTICE

. MBEHBERFESIEOBNNG DFEIOT, REBEESHE CHI THEAT .
Use this product within the specified temperature range. Higher temperature may cause deterioration of the
characteristics or the material quality of this product.

. FATEARTEDSBIEDENNA S D EITDOTRE (CDVWTUTOEIAICTEFREF U,
(MREBEE : RBEBEEE :-10°C~40°C

MFIEE : 75 %RH T (JzlZ2USELRVLC &)
(2/REHAR : FEANEHEUEITO T, AL 6 » BURICTERT =L,

RP. 6 rAERBZIHEIE. FARSITHEZSHERO L. CERTF0

(3VREHFR : BESTEXNHIZOEDEFIANR (FREYIERSE) NMEFRELBVETSCTREUTTSL.

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 corrogive gas (SOX, Cl, etc.), nor in direct sunlight.

. MERFATZE KLUV TS w2 X Solder and Flux
(1) (FATZ I Solder Paste
U2JO—FARMT  FMERE LT, FieodU—ARARZERLTVWEY,
- M705-GRN360-K2-V (Sn:Ag:Cu=96.5Wt%:3.0wt%:0.5wt%) (FEEREITEEH)
Reflow Soldering: For your reference, we are using the'solder paste below for any internal tests
of this product.
* M705-GRN360-K2-V (Sn:Ag:Cu=96.5wt%:3.0wt%:0.5wt%)
(Manufactured by Senju Metals Industry Co., Ltd.)
(27 >w DR | Flux
FARTSYORFOD R EATE,
TFDITZvOR(MHRE ERESLDENNSGDFEITDOT,. ZERCRSRNTLIZE,
- BEMEDRBULED
-)\OF > FE 0.1 wih& iz 2ED
 BED T SO IRNKBID TS Y IR E(F. FOSSRISYIREEL. FKEI(T.
EHFIA T OB ZEFHET . )

Use rosin type fluxin.soldering process.
Problems with,product characteristics or reliability may occur if the below flux is used.
Please do,not'use below flux.
* Strong acidic flux
» Elux 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.

. FARFRD I SV ORFEERICDVT(E. RTFORESIECEMEBEDENNHDFI DT, ROFIE(C
ERUTFSL,

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

PEER / Solvent )=ia7ti# | Dipping Cleaning BE 5t # Ultrasonic Cleaning
001 ¢ — )L I8 room temp. : 5min XA max. ¥ Time : 5 min 2 max.
>-oropanol F/lzlEor H 77 Out put : 20 W/L BLUF max.
prop 40 °C LUF max. : 2 min L{PI max. JERES Frequency : 2840 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.

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

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

5. HHRBEFTSIVIHTIDT, BIFRECKIDBEDHE, BECKIDREFMENLZD. RIFFEDULET

DTEDHRWNCTEFRT 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. REABRDRE EEBRDEETI DT, BMADEUT T ICERLU 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 thissproduct may also be affected by the mounting
conditions, shown the points below.

(1) EEZ4F / Mounting conditions
OFRHERE. FALMFICUEESINDICEZERUTHIILTHEDFEFIOT, BEHESHI TOEEE
DT EZER SN DIZBEEER (CHHL(CTHHT S0\,
Please mount this product by seldering. When mounted by other methods, such as conductive
adhesives, please contact us in‘advance.

QEHERDREZMLRIPDIEXMTTHEADBZEE. EEU(FATEN. FATZIRDN., ESHEE.
@I N, FAREEREDTEENRELET DT ENEISNET I DO TERICERECTREMDHERZ

UL TEREE0
If you'use,our products under condition different from our recommended condition, we have concerns

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

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

QBRI HIRIIFESIEDBNNHDFEIT DT, HHBADEIIEI—F+ 2T EHEZ TS0,
=5« OB EIRMSE. BIENSREORFIEICEENRN EZRE(CTEHMEE LIz LT
CHERLCTIZE0,

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.

K=t & B R F Fr NCU03
MURATA MANUFACTURING CO., LTD.




AEC-Q200

Non Compliance
Document No. JEWB01BR-3901B P17/ 21

(2) ¥ S > R~7E / Recommended Land Pattern
S RTEZMBBYULCKELTDE, BARENELIREDBET, Y—ARXBM—REDEERRDR
RERo7zD, X, EROBIFIREDFEICELD. FvITHENS<BADFET,
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 (o}
) I0-(FATEAT T
a
R ¢ Reflow Soldering 0.30 0.30 0.30
(Unit 'mm)

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

ORAREME(SEME): JY—AIFAZEF 100 pm
Recommendable thickness of solder paste printing shall be 100 um.
QRIATZEREE. BZ(CRSRBRVKDIEERCFALZMESETTEL,
FTEICRITaqLy bEacZRRELTHLTEDEY,
After soldering, the solder fillet shall be a height from 1/3E to the thickness of this product.
(See the figures below.)

E " El
T
[ |4 \\ ;&k \I ] T | ]

electrode
=
so[der 1)’3E é T é E
solder (FALE

QIFAREENZ VR, FvITERNZ T DI R ML REKRERAD, FATLERENBRIMGS.
IS5y IFEARBRDRAERDF T,
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 / AllowableSoldering Temperature and Time

ORFAMTORE EEHEFE FERORBRBATHDIR T« Ly bESEHBEREEDRICITO TR,
Solder within the temperature and Zime combinations, indicated by the diagonal lines in the following
graphs.

QT R DRFRBINCD(FA A TT (. BRI DL RMNFIATTEN A BEORERR EIRDFET,
Excessive soldering conditions may cause dissolution of metallization or deterioration of solder-wetting
onithe outer electrode.

BFAMIR TN 2ELUFIRDIRENDIFE (F. RERREN T RRZ B RAVRICEELTT S0,

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)

(FATEAS T EFERRE &85/ / Allowable Reflow Soldering Temp. and Time)
280

270
.. 210>
£ 26064545
R W Vi
¢ WAV AV AV
§ 2SI

220

0 10 20 30 40 50 60 70 80 90
Tinelsec )
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(5) U JO—AKTOHELE(IATZATFTEM | Recommended Temperature Profile for Soldering
OQFRNARTDTI & RBFICTSTYVINADGZENBDFET,
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 100 °C max..

QRFATANTBENRTNDTIT & BZFADRBAITENABNRET DIHENHDFET,
HE>T. E—REI(E. 240 °C~260 °C DEHERN(CIRD K DITD T EE0N,
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., BRIREADRECKIDBBUIRNWT TS0,
Rapid cooling by dipping in solvent or by other means is not recommended.
LEROERGATZMIFAUNTTERANDHEF. BERREBTOHEZZHLI4TD TFE0.
If you cannot use the above-mentioned conditions, please evaluate if this produet is correctly mounted under
your mounting and soldering conditions.

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

Preheating(in air) Soldering |Gradual cooling o )

S 300 FH(ZESRT) (AT |(in air) FE 1 160 £10 °C, 1-2 min
. m(ERT) Preheating
] 777777
= 1 ‘\\ 2 o
© 200 BEN E—2 : 240-260 °C. 20s
5 I8 N Soldering
Q- ‘Q
E 100 /

oL—s%

| 1-2min | #20s, |

XFAATFEEAD 2 B E(CRDIBEE. REEFHEN (4) AR IRRZBRIRVRICERELTTF S,
In case of repeated soldering, the totallaccumulated soldering time should be within the range shown above
figure (4).

(6) ER(CHITDHEMcR D U, FHITETRVWERIKENIRETDENNHDFT,
SHE TR TERELU CGHEIL CTENFET. TRLUMOERERMTITHERACRDIHGE(E. ShllCRHE
RN EZER L TIESUN,
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, pleasefevaldate with your mounting conditions and make sure if there would be no failures.

IHH / ltem FERZMF / Conditions
IEC 61249-2-7:2002
=Y Z N =] U > NECHRAR AR AR RAE SR
Material of substrate Copper-clad laminates for printed wired board
(1 S ZAIMEM TRFA8AE Glass fabric board epoxy)
S RTE 6.2ERS> RIiE SR
Land dimensions Refer to the 6. (2) Recommended Land Pattern
FAEER=E 6.(3)7 U —AFATZEIR @Z88
Solder heaping amount Refer to the 6.(3) @Printing Conditions of Solder Paste
fEE S 35 um
Thickness of copper foil
BiRE= 0.8 mm
Thickness of substrate '
(FATCRESE
Solder Paste Sn-3Ag-0.5Cu
BTk
Substrate dimensions 30 mm x 44 mm
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(7) (FATZ C TIEIESAF | Reworking Conditions with Soldering Iron
FALRCTRERUTFYIZEIET D EaVPOEEFETINDHEF. UTORISFRELTTFEL,
The following conditions must be strictly followed using a soldering iron.

I58H / ltem 214 / Conditions
TR 150 °C. 1-2 mi
Preheating v Imemin
[FATECTOCTHRRE

Temperature of Iron-tip 280 °C LUF max.

[FATZCTDDI Y b
Soldering Iron Wattage

20 W BLF max.

(FATZCTOZT TSR .
Diameter of Iron-tip ® 3 mm LUF max.

(FATEAT T ISR .

Soldering Time 10 s A max:

EEEIR TSIy ORMIC, BECTENMURNT &,

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

(8) EAMR{LAR / Printed Circuit Board ( PC Board ) and Thickness
EIROBITIREDFEIC LD FvVvINENG <IRDDT. HSATRFZEMR(FR-4)HEH t 0.8mm BUF
DEMRZEERALSIZE0,
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.

(9) 25 (CEA9 B7EE / Notes about solder mounting

NCUO03 &1 (% 0.6 mm x 0.3 mm B+ X &I (NEORPBTY . HIMAIDEIIRR b X & (T
I<IEDTVET, (FATMITRICIFALEDSNBZ E RO ITIZEE. iR, B MR ZE X<
ZITIT<ENDRRAERDFET . BMGLETR (CETBATRERDEBRZ (CRASRNKD/INF— /K -
TECDWTER Uakst U T IZE,

EIROME. #BEICKD TFYINDIEHEEIRDET, U IO—ERRFRETEERICAVWDIERE
Fv T EDRERGRENIASLSRRDZE, BHER - IMBICKDFvTENORRERDET, HSX
JviRER, BEOHSALIRESEIRCERINDIGES. ERMERCKDFvVvITENDRER R
DEREHN B D FET,

CHEACH D TIIBEHRDEERMA CEENMRE LR EZTHRES,

NCUO3 type is-avery small chip component, Size 0.6 mm x 0.3 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 isia 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
boardyit may also cause cracking of the chip for the same reason.

Please consider abnormalities in the mounting process in your evaluation.
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7. BIRDED - IZDOH T UTHBRA X L ZAMINND SRV K D/RBPRECE (C LT ZELN,
Location on Printed Circuit Board(PC Board)

<EB&a75m / Component Direction>

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

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

<BiRT L+ OiEBTOF v IHEE / Mounting Close to Board Separation Life >

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

A>C>B>DDIRTA ML RZRITY KIEDFTT .
Worst « "A’-“C”-“B"-“D” — Better

Perforation Holes

=>>H
Slit / D
\lj“}l\/_\
Separation Line
TIERR
st A B ® OF PR NCU03
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/\ B Note

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

2 HRMZE HRRAREOLHENETZEM U TERULRWT TS,
You are requested not to use our product deviating from this product specification.

o
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