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FYIENTCH—Z XY HnftikE

NTC Thermistor  Specification

1.JEFHEEE Scope
SEGARER. —HREERORERIMARGCEEMER(CERASND NTCH - XY CDVWTHELE
9. CORRMDIMCCERDZS(C(E. BRICHINATEE TS0,
SHmB SEPEERIC Ag 2R L TEDFRA. SERERARCERIEIBEDERRTY,
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 recommendation using for
high reliability applications.

BRI Specific applications

- BA#28 Consumer equipment :
FREBIEER - AV BLER - IBISHEER - I5TE5E - PC BAEER - BI5HEER « RERDO/RY MEssE W\ TERAE
2. DD, TOMEEN AR U BAE DIRFE (CEEN(ICHHID SRV VERR (CERTE DR 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.

- FEEZEMEER Industrial equipment :
HithfF - B —/(— - BIEHEER - THERAOVRY MMESS - SHRIBEER C O\ ILEZREEE T, h'D. TOHEEENA
RO ATE DRFE (CEZEN (S SR RS (CEE CED M
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.

- EEHEZR(GHTF Class A. B B KU C DIIFEIET )
EPRI$E > X GHTF T Class A T Class B RO\ Class C MIMYEEFT TIARE SN DEEMZZ T, H'D.
T DHEREN Nan RO DRFE (CIEIEMISH D SR VB (CER TE &= M
Medial equipment (GHTF Class A and\B and'Class C glucose): Products that can be used for medical
equipment regulated by Class A and Class B'and Class C glucose of the international classification class
GHTF and whose functions do not directly relate to the protection of human life and property.

BRI EE Unsuitable Application

-BEERAS IAT A A MNA T A — 2R Automotive infotainment/comfort equipment
- BEERIND~ LA~ /12— T #2388 Automotive powertrain/safety equipment

- EEHEZR (GHTF Class D 2 U Class C dImAEBEET LAY
Medicalrequipment (GHTF Class D and Other than the Class C glucose)

- BEGHFED [CHERCHIEO>TOEREIE 2] [CENMNTLDIHRE
Applications listed in “For Users 2.” in this product specification.
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2.7E4% Ratings
*1) (*2) (*1,73) (*4) (*3)
KHUE B EX RABE | RAEBE | BBECER | FAR/ART | =KEIE
B BEEHHE |EEISD
Resistance B-constant Maximum|Maximum Thermal Operating/ | Graph of
oo 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. CC€)
NCU03XH103F60RL 10k +1 % | 3380 +1 % | 3434(typ)| 0.100 5.00 1.5(typ.)| 1.0 [/-55 to+125 )
NCUO3WF104F60RL 100k +1 % | 4250 +1 % | 4311yp.)| 0.031 5.00 1.5(typ.)| 1.0 | -55to +125 @

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

2 Y- RYDIEFURERFEERITEHTY

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

3 RAEMMESER(E. NTC O— X SEEHAN 0.1 °C REAITDEMMB(C /2D FE T,
NTC Thermistor raises 0.1 °C more by maximum operating current.

*4 NTCH—Z XS (CEBEZHINTDENTC == XAIBFEAL. NTCH—ZXYBHRODRENLEFUET,
NTC H—=XYBEHDEE LR(CKDTNIC == XD RENMEAREEBE D LRZBXIAVEBETIE
BA<IZE0,

NTC H—=XRSHDREN LF T D E NTC B = X YDIBTUEN B T DI2HRMENAKETRAD, RAEE
BIFTH> TENTC H—ZXRYERDREMEFRREEHZBX CREEIT DBNNHDFET,
When voltage is applied to NTC thermistor,INTC 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: RAEMEFEEI S IIE. NTCH—ZXFBURICEIMNUIZER. BSREN 0.1 °C LRDEETY . 0.1 °C FHH
UTFTTHEARWZIEKEDIC(E. REDORREMFEERBI S I ORRMEFEEUT CTEALIZEL,
In the graph showing maximum operating voltage, the voltage is measured at which self-heating becomes
0.1 ?2C when voltageis 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

*64NIC H—= 5%, #RES> RTACEREIE6.2)8&H)DH S ATRFIEMR(B1X:12 X 12 x t 1.6 mm)
(CRARTUTRAELEY,

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.

TR EER DIHE(E. HHFTITHERT L,
Please consult with us on off-specification usage.

et & B 2 O/F AR NCUO3series
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BRI FEEERIFEI S D
Graph of Maximum Operating Voltage Reduction Characteristics
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5. &4 Climatic performance

R DIEEFMFZ TRICRULET,

MHRIEDIAS (LT SCDERDISE.

DET, BRES, BARHE. FATCIEREHETT,

P5/ 22

SORTEA. FAZRERS. IEESICTREUVTBEMREIOMRERR

HRNSHINDIBER. FYVITENEORESNELET DEEMENDDced. THEACKLTIE BEmCE
RSN T I Ml U CRIENN RN EZ R LTS EEU),.

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, thos€'are whatiMurata

recommends.

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

failures.
1688 Item EEEE4F Conditions

Material of substrate

U > NECHRRFRERSRIEEIR (7 5 X MEAMTIRESAIAE)
Copper-clad laminates for printed wired board (Glass fabric board epoxy)

S RTE
Land dimensions

b = . y
M )I0-F AT
|:|<3' 1c [ ReflowSeldering 0.30 0.30 0.30
(Unit: mm)

(FATEEREF. BZ(CIRSRVKDIEEICIFATLZMESETTE0.
Please attachsSolder securelynot to exceed solder heaping amount.

LA S

MURATA MANUFACTURING CO., LTD.

(FATEEE
; electrode
Solder heaping amount s 1BE<T<E
solder solder
e AL
BEE
Thickness of copperfoil R
BRE=
Thickness of substrate 0.8 mm
BEIRTE
Substrate dimensions 30 mm x 44 mm
(A THES
Soldering material Sn-3Ag-0.5Cu
et & B 2 O/F AR NCUO3series
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No. I5H Item #54% Criteria sHBRZEAF Test Condition
5.1 | MHEME (*7) 125 +3 °C MZESHA(C 1000 +48/-0 h
Dry Heat EHUEZ(EER(R25) +2%LUA BHRRET D
B EHZ{E3R(B25/50) £1%AA | 125 £3 °C in air, for 1000 +48/-0 h
WMRICEUVVWEBDIRNZ &, 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=% EIBEZ{EZR(R25) +2%UAA -55 +3 °C MDZESH(C 1000 +48/-0'h
Cold B EHZ{EER(B25/50) +1%UA | EHIRET D,
NRICELWEEDRRLC &, -55 +3 °C in air, for 1000 +48/-0 h
without loadingt
*Resistance(R25) change
shall be less than +2%
*B-constant(B25/50) change
shall be less than £1%
*No visible damage.
5.3 | Mmhm EIBEZ{EZ(R25) +2%UAA 60+2 °C, 90-95%RH MDZEXH (C 1000 +48/-0 h
Damp Heat B EEZ(LER(B25/50) +1%LA | EHHRET B,
HERICEUWEEDIRNT &, 60+2 °C,90-95%RH 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.
5.4 [ REMIN *7) FTRZ IMINE L. & 57D,
Change of EIEZEER(R25) +2%A 5 cycles of following sequence without loading.
Temperature B EEEZ (L3R (B25/50) +1% AP BRI BE B RS
WMRICE LWEEDRC &, Step Temp.(°C) Time (min)
1 -55 +0/-3 30
*Resistance(R25) change 2 Hoa/room temp. 10-15
shall be less than +2% 3 +125 +3/-0 30
*B-constant(B25/50) change 4 E&/room temp. 10-15
shall'be less than £1%
*No visible damage.
5.5 | EmEda EIEZRIEE(R25) +2%UA 8512 °C DZEXH T, mAEEEA ( MA)ZIE
High Temperature { B E&Z{t3(B25/50) +1%A | L. 1000 +48/-0 h EFEET D,
Load MERICE UWEEDRWT &, 85 +2 °C in air, with Maximum operating current
( mA) for 1000 +48/-0 h
*Resistance(R25) change
shall be less than £2%
*B-constant(B25/50) change
shall be less than +1%
*No visible damage.

- _EFCBR(3N

AR ZHER S S RECEESEIA 6.2)588) DA S A IIRFEEMIC(FARMIT U TITVWE Y,

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

»R25 (£ 25 °C TOAEHEIETY,
R25 means the zero-power resistance at 25 °C.

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

- R R EIREITE

(25 °C)[C 1 hMERRAIELE T,

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.

KAzt A B R

F P
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() AT OREBE. RISTRIBIELET,
Following products have individual criteria.
P/N : NCUO3WF104F60RL
EHUEZ(EZE +3%LIA / Resistance(R25)  change shall be less than +3%
BEXZLZE +1%LUIA / B-constant(B25/50) change shall be less than 1%

o

et A BH O O PR NCUO3series
MURATA MANUFACTURING CO., LTD.



Document No. JEWB01BR-3900C

AEC-Q200
Non Compliance

P8/ 22

6. A MEBE Mechanical performance

No. I8H Item #5148 Criteria siBRZAF Test Condition
6.1 | (FAZITMHE | ImFEMED 95% UL ICUNBR | FATTEE 1245 15 °C
Solderability | <(FAFIMTELTWLNDZ &, Soldering Temp.
(FATE : Sn-3.0Ag-0.5Cu
Minimum 95% of the whole Solder
electrode surface shall be pai= =] :3+05s
covered with solder. Immersion Time
I FEMNENDMETRET D
NTC Thermistor shall be immersed completely under
the solder meniscus.
6.2 | [FAZTEVE [IERIEBEZIEERR25) £2%A | (FATSEE : 260 5 °C
Soldering B EHZ{LZK(B25/50) +1%AA | Soldering Temp.
Heat I FEMDNBRICEUVEED | (AR : Sn-3.0Ag~0.5Cu
Resistant BN & Solder
Resistance(R25) change 'EEH%F@ , : 102059
shall be less than 2% I;ng??n\gme 5 Sy
*B-constant(B25/50) change i T BN BN SPTRTIRIRY 3.
shall be less than +1% NTC Thermistor shall be immersed completely under
*No visible damage. the soldermeniscus.
FEZF Preheating condition:
2iEpIlC 150 £5 °C T 3min @175,
Temp.; 15045 °C, Time: 3min
6.3 | MR (*8) AR ET REKEBRERICIFATZHITT D,
Vibration EIUEZ(EER(R25)  £2%LIA) | Solder NTC Thermistor on the Glass Epoxy PCB as
Resistant B EZZ(EK(B25/50) +t1%LA | showhn below.

NERICELUWVWEBEDRVC &,

*Resistance(R25) change
shalllbeless thani+2%
*B-constant(B25/50) change
shall be less than +1%
*No visible damage.

Eh : 10 Hz-55 Hz—10 Hz(1 min)
Frequency
RAIRIE :1.5mm

Max. Amplitude

BWCEBRIAMIC2h I DEN6 h)ITD.
Vibrated for a period of 2 h. in three (3) directions
perpendicularly intersecting each other

(for total of 6 h).

NTC

\E
HSXAIRFEIR

Glass Epoxy PCB — |

KAzt A B R

F P

NCUO3series
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No. 158 ltem #A% Criteria sRBRSE(FE Test Condition

6.4 | MEMRETHE |IENBEEER2S) #2%A | Hdpz TRERBRERCFALMITL. BIREHNST

Resistance | BEHEALIK(B25/50) +1%UN | ZLHEDHENMZ B,

to Bending of ”ﬁuﬁ?%@@%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

Bending Speed

*Resistance(R25) change
shall be less than +2%

«B-constant(B25/50) change 7—:*3‘7_7% 1.0 mm
shall be less than +1% | Bending Strength
+No visible damage. (SE1STE :5%1s
Hold Time
BT : 100 mmx40.mmXxt0.8 mm
Board Dimension
EiRtAE : 17 3L $524R/Glass Epoxy
Board Material
50
20
hoE
l Force
R230—
oo I~ D e
Bending Strength
452 452
f |
/ Unit : mm
NTC

- 6.3,6.4 IHICDWTIF, MAZEHRES > RTAEGERSIA 6.8 ) DN S ATRFER(CIFAZAT T L TITL
FI, Fe. FARLEMEHFE 100 umTHEUVE 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) Thickness'of'solder paste printing shall be 100 um.

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

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

- REERSEP(25°C)C1hEBAELERT.
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.
- (*8) AT @& (R RICRIFMEELET,
Following products have individual criteria.
P/N»: NEUO3WF104F60RL
EHUEZEZE +1%LIA / Resistance(R25) change shall be less than +1%
BEXZILE +1%LUA / B-constant(B25/50) change shall be less than 1%

et & B 2 O/F AR NCUO3series
MURATA MANUFACTURING CO., LTD.
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7. =—E > ZJ{t#k Taping Specification

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

=
H
2.0£0.05 4.0:0.1  @15+0.1/-0 0| AT
" . )
| f( [ ]
__ "( ) L
4 i1 = " ‘
: : A %
3 RO | R, Xul E I:I
#0.38 #Reference
e
Direction of feed { mm }
BlE LA

(1) BRENR—RXT—TDF v EST« DRICIHNL. E5CH/ =TT 2T UTHALEFT.
Products shall be packaged in the cavity of the base tape.and sealed by cover tape.

(2) W\=F—=TC(FpETENRL FvEFTr [E(F&EH LCRENUINR T A SN TLET,
Cover tape have no joints and products shall be packaged and sealed in the cavity of the base tape,
continuously.

7.2 7—E>J{I%EM Tape strength
(1) AN\=F=T KRR AT =T DE|o RDEE (FRDED T,

Pull strength of cover tape'and boéttom tape shall be specified as follows:

7\ —7 Toptape N—X5— Bottom tape

10.N Bl Bxminimum 10 N BA_E minimum

(2) - T DFIBEEE Peeling force of top tape
1 Iﬁ;&ﬁﬂ =

“1 RIB#AE | Peelingangle  : 165-180° —FiE&MEICT LT
Against the fixed surface of tape.
*2 FBEHEE / Peeling speed  : 300mm/min

*3 RIB#RE / Peeling force  : 0.1(x)-0.6 N ((x)Z%1E Reference)

et & B 2 O/F AR NCUO3series
MURATA MANUFACTURING CO., LTD.
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7.3 7—E>J 84 E Reeling
(1) @Iz E (FREEEE)Quantity(Standard Quantity)
1 U —)LODYNiNER= Products quantity in a reel
15,000 @& pcs. /1 J—)L reel

(2 7—E>Jtaed (U—~F—8B) &#&h0D (hL—5—8) (CEFRIEBZIHLRVERZEIT. E5I(C,
U—A =B (EHN—F =T RITDOEDZHRITET .. (TRSE)
A tape in a reel contains Leader unit and Trailer unit where products are not packed.
(See the following figure.)

Leader unit

A0 fin. 0 —5 88
Trailer unit |_190~250  210~250 |
F=7-8 | Chip-mounting ::-:(::ti?gﬁ Cove r;il:]i
unit .
SRR (=ZER) hh—3—7

::::#>

Direction of feed

1L L ARE

(rmm)
BU. 15,000 EFRBEDZECH L TE, T—ETBROFEETETHEEA.
The reeling specification above shall not be applied for the order less than 15,000 pcs.

() U—4—8B (Z&B) DI&iHD 5 EvFUULEF N\ —F—T ER—-XF—TOREDHF(FATVEE A
The cover tape and base tape are not attached at the end of the tape (Vacant section) for a minimum of
5 pitches.

4) U—)LDERE(C(E. BEBEZFLAUERINIVEGTITET . (HtRE. RIIES. 8E)
A label shall be attached on the reel.
(MURATA’s part number, inspection number and quantity shall be marked on the label.

(5) =—E>ZJHY —)L 31k Dimensions of reel

|

1

1 1

1
®60+1/-0

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

8. {27554 Packaging

HMRABICEEOMALE T

FT. SEAEICERESIREZERAULINILVZBHGITET,

(AR, TEXES. MARSE., SttadE. 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 2 O/F AR NCUO3series
MURATA MANUFACTURING CO., LTD.
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) 45R;EEEIA The Specific Precautions

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

Flz. REROBA, E (X(E. FHESH) DRALRDTH. UTORETPAETEHTERCRS
RWNTTFE0N

ERENZES. FRICAIIEFZIRE—UIEaVEIEA.

While using below following environments or usage of conditions, there might be caused some failures.
Once those failures would be caused, characteristics of product would deteriorate.and wouldnot satisfy
their specifications especially 2. Ratings, 5. Climatic Performance and 6. .Mechanical Performance.
Additionally in the worst case, there would be some failures or burning“out.

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

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

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

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

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

4) R, 5INMDHDIHIAFTES
Volatile or flammable,gas

(5) EBIRDZ U \PR
Dusty environment

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

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

(8) IRFNDIEL L L \FR
High vibration environment

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

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

AEEH  BHREAR. BE BN A-T>AR. 23— bMRESn/CuNA1IL—23>ED)
(Ex. Resistance abnormality, Short (includes Sn/Cu ion migration), Resistance abnormality, Emit
smoke, Ignition, Short, Open)

et & B 2 O/F AR NCUO3series
MURATA MANUFACTURING CO., LTD.
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;Eﬁ{l_ﬁi,ﬂ“irEH%a)iI%%IE The Precautions for resistance measurement

SRMmE SBERECISCTHERENKRE<KELLET. (TRSR) o T, ERERER(C(PRE
RIBREDOZEHZ/NS<ITDZENEETY, ATRBBREDZEH Z/NS<TINRA> MITEEBDED
nTY,

Outside temperature influences the resistance value of this product, therefore is important to€ontrol

the fluctuation of the environment temperature when measuring the resistance value of this product.

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

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

TEC URL (CCahEZRAVEHABEBL TR DEIDTZE R,
Murata’s website explains it by using video in following URL:
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 DREZEL CHEIUBN #14% 2L LET,
Resistance value change approx.4%per 1°C difference around 25°C

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

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

é 23 10.780 7.8%

% 24 10.382 3.8%

K 25 10.000 0.0%

26 9.634 -3.7%

27 9.284 -7.2%

28 8.947 -10.5%

29 8.624 -13.8%

— | 30 8.315 -16.9%
20 21 22 23 24 25 x» = 28 29 30
Temperature ©

=t A B ®B OE PR NCUO3series

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

I JE= CAUTION

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

2. FRDPRTE Limitation of Applications
HRBIRB(CEHORMG. SHRBEEREAN TER (CEEEHDBAAREM S (CHET - RESNZEBDTH
D, BENMEEE - t4EE - mE - B - EMNERSNDIUTOQ)NS(11)ETORBRADES T - 1H6E
FiE - BEEFZFRIIIDEDTEHDFEADT., BHERBMARELHOBERRARCTED ‘C:“@Eﬁ <&
LYo
The products listed in the product specification (hereinafter the product(s) is called as the “Product(s)”) are
designed and manufactured for applications specified in the product specification. (hereinafter called as the
“Specific Application”).
We shall not warrant anything in connection with the Products including fitness, performance,
adequateness, safety, or quality, in the case of applications listed in from (1) to (11) written at below, which
may generally require high performance, function, quality, management of production or safety. Therefore,
the Product shall be applied in compliance with the specific application.

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

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

(1) MZEskss AAircraft equipment

(2) S EE1EEs / Aerospace equipment

(3) | BEHEES  Undersea equipment

(4) FEPAHIEIEEES /Power plant control equipment

(5) EFEHEES/Medical equipment

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

(7) 3E{ESSHEs / Traffic signal equipment

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

(9) EERIBHRUNIEHSS /Industrial data-processing equipment

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

(11) T DAt _EECHkEs S AEDHEER ./
Equipment with complexity and/or required reliability equivalent to the applications listed in the
above.
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LR MRS (CEEHOBEARARMUADOAERICHIGUERRICEDVT(E. BSBRESEBIDHDEHEZERO -
RIBE - Bt F£ZEBBUOEDE I A —A (hitps://www.murata.com/contactform ) ETHBULEHDEE
=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

*BIRICKDTE. (DB FETOREMIT(CHET - WESNB3HENDD. TNSEEHEAZOT ik
g 75> — hECERITERRARZR&R L TEDET,

*We may design and manufacture particular Products for applications listed in (1) to (11)4Provided that, in such
case we shall unambiguously specify such Specific Application in the product specification withoutiany
exception. Therefore, any other documents and/or performances, whether existornon-exist, shall not be
deemed as the evidence to imply that we accept the applications listed in(1) to (11).

3. Jx—)Ltz—TJtkaefdnn
SRRDBICAHAN—EEDPAREENECHETE. TREEHIEOTZHICSERK R (CER D T —I)LZ— THkEe
ZHITHIILTTFE0,
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
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 EITDOTRE(CDVWTUTOEIAICTEFRE T,
(MREBEE : RBEBEEE :-10°C~40°C
FEFRNEE : 75 %RH T (J2lZ2UFSE LRV &)
(MR EHAR : FANEHEUEITO T, AL 6 » BURICCERT =L,
BB, 6 rAERBZIGEIE. (FALSITEZHEROLE. CERATF0

(BVREGFR : B BNANBIZOTZDRAAR (IREWIERSE) MRV ETSICREUTTE.

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

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

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

3. HRIFALEXIU TS WU X Solder and Flux
(1) (FATZ I Solder Paste
DU2J0O—(FAIZMT  FHERE LT, T —ARAIZZFERLULTVET,
- M705-GRN360-K2-V (Sn:Ag:Cu=96.5Wt%:3.0wt%:0.5wWt%) (F{EEREIT%E)
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 SenjusMetals Industry Co., Ltd.)
(2)7 5w X | Flux
FARLTSYOREOZFRETHERT L.
DUTFDISv ORI BREESEOENN G DFEIDOT, ERICRSBRNTLIZE,
- BB OmRWNED
)\OT > 2E 0.1 W% Z X DED
KBEDITSYVOR KBEEDI SV ORER ORI SV IRZIBL. KBTI, IEE
YA TOBRBEEHES . )

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.
« Strong acidic flux
* Flux containing exceeding 0.1 wt% halogen and halogenated substances
« Water-soluble flux (*Water-soluble flux can be defined as non rosin type flux including wash-type flux
and non-wash-type flux.

4. BFAMITERDIS Y ORFECDVNTIE. RFOFESIEPBREBEDENNSHDEIDT, ROFIAIC
ERUTERSL,
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)553%2&4F / Cleaning Conditions

PER / Solvent /=ia7ti# / Dipping Cleaning BE 5t Ultrasonic Cleaning
201 ¢ — )L & room temp. : 5min LA max. ¥ Time : 5 min A max.
>-oropanol FlzlEor H 77 Out put : 20 W/L BUF max.
prop 40 °C LT max. : 2 min L{PI max. JERES Frequency : 2840 kHz

iE/&/ﬁE/%_C(g 9% iﬁ[}nn&z}ﬁﬁi(g ?&IE%D\%E L/TcLL\CtD (C b_C—FéL\
Please keep mounted parts and a substrate from an occurrence of resonance in ultrasonic cleaning.

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

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

5. 88REATSZIVIRTIDT. BTRELCKIDBEDHE, BECKIDREFMNEMNLD., RIFIZOLET
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. RTFIRDIFESLDENN G D, Fo. ERAEDREREBRDEFIDT. ERADEUTIFICERU TR
@%IE(L_/EE,ﬁ\L/_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) EEZ / Mounting conditions
OARHEREE. BFALMITICTESENSCEZRBRUCGHETLTHEDFIDT, BEHESHI TOES
% DS EZERSNDIAEFEF [CHE(CTHEHT S0,
Please mount this product by seldering. When mounted by other methods, such as conductive
adhesives, please contact us in advance.

QUEMHERDERFMEERDIFZM TITHEADZEE. EEH(FAITEN. FATZIRDN., 1BEEE.
WEIT N, FARBEEREDAREENRE T D ENRRIEINE IO TERICEMICTERMEDHERZ
ULTEEU,

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.

QE&GH. HHMIIFEHSILOBNNASEDEITOT, HRBADEREI—FT 1 > JEHEZ < IEE0N,
O—F+ 2O REISE. BN URRBOIFECEEN W &R (ICTHHMEiE Uic LT3R
ey AW
Resin coating to this product is not acceptable. In case you need to use a coating material, please
evaluate on actual circuit board and select the suitable one which does not affect both electrical and
mechanical characteristics.
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(2) #82 S>> R~7E& / Recommended Land Pattern

S RTEZMBBU E(CKRELTDE, FALENELRDBEZ T, Y—LRX—2REDERERR
DERERDTZD. X, EROBIFIREDFEICLD. FyITNENS<RDFET,
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
N 5 . "
I0-(FATEAT T
a
) ¢ Reflow Soldering 0.30 0480 0.30
(Unit:"'mm)

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

DRIATZEME(SEE) : UYU—LARAZEFH 100 pm
Recommendable thickness of solder paste printing shall be 100 um.

QRIATZEREE. BZ(CRSRBRVKDIEECIFALZMNESTETEEL,
TEICRITaLy bEcZRRELVLTHEILTEDET,
After soldering, the solder fillet shall be a height from 1/3E to the thickness of this product.
(See the figures below.)

-,

E ] El
I T
L1 ’@ % [ 1 Tl ]
electrode
=
solder 1BE=T=E
solder @A

ORALZEENZ VR, Fv ITHENZTDHMIVRARL X (FRE D, (FARERENERIRIZE. U
SV IR ARRDRERR LR F I,
Too much solder will put too much‘'mechanical stress on this product, such stress may cause cracking
or mechanical damage. Alsogit,can deteriorate the electrical performance of this product.

(4) (FATTRE S5/ / Allowable Soldering Temperature and Time

ORATAATORE LBF(E TFEEORRIBAT D12 T v Ly bESZEERERDERICTITOTFSE,
Solder within the temperature and time combinations, indicated by the diagonal lines in the following
graphs.

QT CDRHRIBIN TDIFATESF T . BB DL RNFATTENRAREORERR ERDET,
Excessive solderingiconditions may cause dissolution of metallization or deterioration of solder-wetting
on the outer electrode.

OFATZAIFN 2 BIEL HIRDIRENDIHE (F RIEREIN T SRR Z B8R IRVRICERTE LU TR0,

In‘case of repeated soldering, the total accumulated soldering time should be within the range

shown below figure. (For example, Reflow peak temperature : 260 °C, twice — The total accumulated
soldering time at 260 °C is within 30 s)

(lFA T4 I HEFSIRE S B/ / Allowable Reflow Soldering Temp. and Time)

280
_ 270>
£ 260Gl
E LA
2 250 I e Tl
c wuEr | S T
E Pq“,ﬁ'! ’,-'J“/'; r.-’f,.-f" f:h.
H 230 Wl s s Pl Wl _,r‘%

220

0 10 20 30 40 50 &0 70 80 %0
Timelsec )
k=t A B R O PR NCUO3series
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(5) U JO—ARTOHR(IATZTITEAS | Recommended Temperature Profile for Soldering
OFRNARTDTIT & 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 100 °C max.

QIFATAFTBENTTATI & TFADIATTENATENRE T DIHENHDET.
> T. E—REI(E. 240 °C~260 °C DEHERN(CIRD K DITo 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.
BRALAITE., BEIREADZEICLDEUIRNT TS,
Rapid cooling by dipping in solvent or by other means is not recommended.
LEROHERGATZMIFAUNTTERANDHEEF. BERREBTOMEZLT 1T CF=0
If you cannot use the above-mentioned conditions, please evaluate if this produet is correctly mounted under
your mounting and soldering conditions.

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

Preheating (in air) Soldering |Gradual cooling o )
S 300 TS ) (A 24313 |(in air) FE : 160 £10 °C, 1-2 min
s ERH @) Preheating
o) [vassmmn, S
2 N E—4 : 240-260 °C. 20
c 200 ~ : . s
5 I8 N Soldering
o S
E 100 /
/
0L—5%

| _1=2min | #.20s, |

X(FAATFEZAD 2 B E(CRDIBEE. REEFHEN (4) AR IRREZBRIRVMRICERELTTF S0,
In case of repeated soldering, the total'accumulated soldering time should be within the range shown above
figure (4).

(6) ER(CHITFTDHERMIC Lo TCUH FAICERVWERRIRENRE T 2BNNHDFET,
SHHETREFRHTEEL CGGHlIL CTHEDNFET . TRLUMOERERMHTITHERACRDIGE(F. FallCRHE
PN 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 ERZMF / Conditions
IEC 61249-2-7:2002
EiRtE TU > NECHRAR AR RAE SR
Material of substrate Copper-clad laminates for printed wired board.
(H S ZAInEM TRFA8AE Glass fabric board epoxy)
IR 6.2ERS> RIiE SR
Land dimensions Refer to the 6. (2) Recommended Land Pattern
FATEE=E 6.(3)7 U —AFATZEIR @&
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 '
(FATCRERE
Solder Paste Sn-3Ag-0.5Cu
BTk
Substrate dimensions 30 mm x 44 mm
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(7) (FATEZ TIEIESAF | Reworking Conditions with Soldering Iron
FATECTZFERUTFYVIZEIET D EaPOEEFITINDHEF. MTORISFELTTS
LYo
The following conditions must be strictly followed using a soldering iron.

I8H / 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.

(FAZZTDOITTHERAR .

Diameter of Iron-tip ® 3 mm BT max,

(FATEAT T ISR .

Soldering Time 10 s LA max.

EEEIR TSIV OIS, BEECTENMIRN &,

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

(8) EAR{L#Kk / Printed Circuit Board ( PC Board ) and Thickness
EIROITIREDFEIC KD F v ITHEINS <IRDDTC S A TRF S EAR(FR-4)HEH t 0.8mm LU
ToERZEZERLIZE0N,
Since a crack may be caused by mechanical stressilikebending, please use a glass epoxy board (FR-
4) or equivalent type and a thickness of 0.8 mm or below.

(9) EIR(CBHF DFR / Notes about solder mounting
NCUO03 51 (£ 0.6 mm x 0.3 mm (X EIEE (/NBIDRF T Y, BEMAIDOEINIZ A ML X ZEZ (T
PILRDTVNET, (FATTFICIFALLERDENES > IEHS(E. IR, BN X %=
FLLFIFPOITLENDRER ERDET . ERERETIFIC(E. (FARLBRDEBZ(CRSRVNKD/INFT—->
FAR - STEICDWTERB URET LT IEE0N,
BARDOME., BiEICK D> TFYITADBAEERDFET, U IO—KEFRETHEREICHVIER
EFV T EDRESRFREDASKERIBE. BYEER - IRICKDFvVvIENDRRERDET, 5
SRITVRER, HEOAHIAINFIERCEH NI HES. EFEAIBRCKDFvVvIENDER
SRt AT e 7a) s A i I8
CIERICHIED TREZFFEDRERMG TEENREURNWC EETHERSIEEU,

NCUO03 type is a.very 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 is apossibility of chip cracking caused by PCB bending and expansion/contraction with heat
suchras reflow soldering, because stress on a chip change depending on PCB material and structure.
Whenghe 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.
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7. BARDED - I2DOH T UTHRARX L ZAMIIND SRV K D/REBRECE (C LT ZELY,
Location on Printed Circuit Board (PC Board)

<#B&a75m / Component Direction>

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

(Worse) (Better)
BT =S cRESEH
(fierm ) (tEmE)

<BWRT L+ OEBTDHF v THBLE / 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>DDIRTA ML RZRITY KIEDFTT .
Worst < "A”-“C*-“B"™-“D" — Better

Perforation Holes

=>>H
Slit / D
Separation Line
TIRERR
“Batt A B ® OFE PR NCUO3series
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A BEEL Note

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

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

o
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