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1.JEFHEEE Scope
SEGARER. —HRERERORERMARGCEEMER(CERASND NTCH - XY CDVWTHELE
9. CORRDIMCCERDIZS(C(E. BRICHINATEZ T 0,
HSmB SEPERIC Ag 2R L TEDFRA. SEREARCERIAEIBEDERRTY,
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

-BEERA S IATAA NI TA— SR Automotive infotainment/comfort equipment :
H—FE - H—A—F 1 ALV TEFICAGBICEBEN (CMMD SRV BEIEREEEC. HD. TOEE -
KB - MRENLZEEEE LU FRIBRE LOKMBEEZHIZ T L DFICER EERSN TUVRU VRS (CE
FATE23&m
Products that can be used for automotive equipment such as car navigation systems and car audio
systems that do not directly relate to human life and whose structure, equipment, and performance are not
specifically required by law to meet technical standards for safetysassurance or environmental protection.

- BEER/ND— LA /tz—TJ5 s #2358  Automotivespowertrain/safety equipment :
ED - D - IEFDEVSEMEPREREZF CHINDDEEERE. FTE. TOWE - £E - e
NEZEEFRE LU [FRIBEEE FORMBEZRIE T KDER LERSN TV DHERICERATE /M
Products that can be used for automotive equipment related to running, turning, stopping, safety devices,
etc., or equipment whose structure, equipment;and performance are legally required to meet technical
standards for safety assurance or environmental protection.

- EHEHEER(GHTF Class A. B & LUNCImEfEst) :
EPRI$8 =X GHTF T Clags A &0 Class B &\ Class C MIMYEEFT TIRE SN DEEHZZ T, H'D.
T OMBEN A R UBAE DFREE (CEEMIIC IO SR R (CERTE 2 /M
Medial equipment (GHTE 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 functionsido not directly relate to the protection of human life and property.

B EE Unsuitable Application

- EENEER (GHTF Class. DU Class C dDIMmAEfEET L)
Medical equipment (GHTF Class D and Other than the Class C glucose)

- HEGBOARED [SHERCHIEO>TOEREIE 2] [CENMNTLDARE
Applications listed in “For Users 2.” in this product specification.

K=t & B R F PRI NCUO03_S
MURATA MANUFACTURING CO., LTD.
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2.7E4% Ratings
(*1) (*2) (*1,73) | (*4) 1) (*5)
EHUE B £ BAEE | RABE | BREUESR | ER/RE | RAEME
& REEHE | BEIST
Resistance B-constant Maximum|Maximum Thermal Operating/ | Graph of
BE at 25°C operating| voltage dissipation storage maximum
o 25/85°C -
P/N 25/50°C current constant temperature | operating
(typ.) Range voltage
(6) | ¢1)
(mW/°C) S
Q) (K) (K (mA) M AT (°C)
NCUO03XH103F6SRL 10k £1 % | 3380 +1 % | 3434 0.100 5.00 [1.5¢typ)| 1.0 Jp:55to +125 ()
NCUO3WF104F6SRL 100k £1 % | 4250 +1 % | 4311 0.031 5.00 [16yp.)| 1.0 | -5510,+125 @

*1

2

*3:

*4 -

*5

*64

(25 CRALLZERHICT, NTCH—=ZRYEKZAELFT .
NTC thermistor is measured at 25°C in still air, as a single unit without mounting:

Y- XYDEFURERFIEERIEER T .

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

BRAREBFER(E. NTC H—ZXSHEMAN 0.1 CHRAIIBRMEIC/RDET .
NTC Thermistor raises 0.1°C more by maximum operating current.

NTC B —ZRH(CEEZEMITDENTC H=SXINEHML. NTCH-ZXSBHDEENLEFLUFET,
NTC H—=XRYBEHDEE LR (CKDTNIC == A9DRENMEFPREEBE D LRZEBX/AVWEBETITE
A<LIZE0,

NTC H—ZRHIDBEN LR T D ENTC O S X YDBHENHD T DIeHRBENKERD. FAEBE
UTFTH>TENTC - RYEARDREMERRESEE B CARET IENNHDFET.

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:

 RABWFBESS JIE. NTCH— =X IBURICEIINUZER. BEHEN 0.1 CERDIEETI . 0.1°CHEUN
TTTERVELETZEDIIER. XREORABMFEXERT S I DORREEFEEUT CTEAZE,
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 thérmistor 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

NIC O—=R5%, #RS> RIECEREIE 6.(2) ) DH ST ATIRFZER(D X 12 X 12 x t 1.6 mm)
CREAEMTUTAELET,

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.

FERAKRZEHI DIGE(E. BHFETITHEHR T,
Please consult with us on off-specification usage.

K=t & B R F PRI
MURATA MANUFACTURING CO., LTD.
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RABWEFEERRIFIEI 5D
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3. B4R KU1 Dimensions
L W T e
- 0.6 £0.03 | 0.3+0.03 | 0.3+0.03 | 0.15+0.05
(Unit: mm)
T
4. 7R~ Marking
FRIFBUEE A
No Marking
st A B O® O PR NCU03_S

MURATA MANUFACTURING CO., LTD.
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HRIDIRERMTZ TERICRULET,

MHEREDIAEI T ECDEMMDOME. 5> RPE. FARES. IEES(CTREUCHEMRIEDOMRER
DEI, BMRES. BIRCHE. FATCIEEHETT,

HRNSHNDIBER. FvITENEOREENFELET DHREENDDced. ZEAICKHRL T,
KSNDRE TR I 5HMll U CRIEN RN EZ R LT EEU.

HHmICE

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 arein\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 L4 Conditions

IEC 61249-2-7:2002

HEIRME
Material of substrate

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

b a b c
S> Rtk Mt e
Land dimensions 'y 470 (af/utﬁﬁ 0.30 0.30 0.30
D‘E. c Reflow Soldering
(Unit: mm)

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

LA IR

MURATA MANUFACTURING CO., LTD.

(FATEEE
; electrode
Solder heaping amount Adel 1BESTSE
solder solder
iy 4 AL
BEE
Thickness of copper foil 35 pm
BEREE
Thickness©f substrate tQm
BT
Substrate dimensions 30 mm x 44 mm
(FATCIESE
Soldering material Sn-3Ag-0.5Cu
k=t A B R O PR NCUO03_S
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No. IEH Item #54% Criteria sLERZA4 Test Condition
5.1 | MEvE (*8) 125 +3 °C DZEXH(C 1000 +48/-0 h

Dry Heat EIUBZ(EER (R25)  #2%UA | ERKET D,
B EHZ{LER (B25/50) +1%LUA 125 £3 °C in air, for 1000 +48/-0 h
NERICELUWEBDIRWNT &, 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=% EHBZ(EE (R25)  +1%AA | -55 £3 °C MZESAH(C 1000 +48/-0 h
Cold B EEZALEK (B25/50) +1%UAA | EFEME T Do
NERICEUWVWEBDIRNC &, -55 £3 °C in air, for 1000 +48/0:h
*Resistance(R25) change without loading.
shall be less than £1%
*B-constant(B25/50) change
shall be less than £1%
*No visible damage.
5.3 | MhEHE IEPTUBZIEE (R25) 1%L 60 +2 °C, 90-95 %RH MDZE&H(C 1000 +48/-0 h
Damp Heat B EEZALEK (B25/50) +1%AA | EFEINE T De

HERICEUVWEBDRNT &,
*Resistance(R25) change
shall be less than £1%
*B-constant(B25/50) change
shall be less than +1%
*No visible damage.

60 +2 °C, 90-95%RH in air, for 1000 +48/-0 h
without loading.

54 | =RE&THE

(*8)

125 +3 COZEXH CRASFERZBEL.

High IEHTEZEER (R25)  +2%LAA 1000'#48/-0 h EHIE T D,
Temperature B EEZE{LER (B25/50) +1% LA 125 +3°C in air, with Maximum operating current
Load NRICEUWEBDIRNC &, 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.
56 | B@EE (*8) TERZ 1HMINE L. &t 1000 HITD.
Thermal Shock | #HUEZEER(R25) | +2%UA 1000 cycles of following sequence without
B EEZ {63 (B25/50) +1%LAA loading.
SMERICE LWVWEBDIRNT &, 2505 R S
*Resistance(R25) change Step Temp.(°C) Time (min.)
shall be less than +2% 1 -55 +0/-3 30
*B-constant(B25/50) change 2 +125 +3/-0 30
shall be less than +1%
*Novisible damage.
57 | SEEmEE FINIEZEZE (R25) 2% (*7)
High B EZZLER (B25/50) +1%LUA 85 +2 °C. 85%RH DZEXKH T,
Temperature NERICEUWVWEBEDIRNC &, RABMEERZIEE L.
Humidity load [ *Resistance(R25) change 1000 +48/-0 h EHIE T D,

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

85 +2 °C, 85%RH in air, with Maximum
operating current (mA) for 1000 +48/-0 h

- _EFECAER (S,

SRl EHER S S RPECEREIR 6.(2)58 ) DA SRAIRFZEMRICIEIATZAMF L TITWVET .

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&EHEFUE T I,
R25 means the zero-power resistance at 25°C.

- B25/50 (& 25-50° COTPOBEHRMEL DEH UIZETT,
B25/50 is calculated by the zero-power resistances of NTC Thermistor at 25°C and at 50°C.

KAzt A B R

fE PR NCUO03_S

MURATA MANUFACTURING CO., LTD.
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BREEREEPR(25C)C1h MERAELET.
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.
- 5.6 DRVEZEDIRFZ(LE(R25) & BEHZILE(B25/50)(&. (FALATTEPSILIC K DEHEAEGNRE TH D5
BHMREBIRIELF T,
We are not to guarantee the Resistance(R25) change and B-constant(B25/50) change in Thermal Shock (No.
5.6) in case of defect of part for mounting.
- (*7) SN EPEAERE T DREENRE UIRVVRRE THER L E T,
The testing will be done without any condensation which covers between each outer electrode:
- (*8) U T OmBEE, RISTRIFEELFET,
Following products have individual criteria.
P/N : NCUO3WF104F6SRL
EKTUBEZ{EER +3%LIA / Resistance(R25)  change shall be less than #3%
BEXZILE +1%LUA / B-constant(B25/50) change shall be lessithan 1%

et & B 2 O/F AR NCUO03_S
MURATA MANUFACTURING CO., LTD.
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6. HARAY4EBE Mechanical performance

No. 188 Item #4% Criteria sRERSE(E Test Condition
6.1 | (FATZRHTHE | InFEMD 95%U L (ICUINBRL | FATTEE : 245 £5 °C
Solderability | (FATZAMIELTLDZ &, Soldering Temp.
(FATZ : Sn-3.0Ag-0.5Cu
Minimum 95% of the whole Solder
electrode surface shall be =ERFfE :3105s
covered with solder. Immersion Time
I FEBNRENDFAETRET Do
NTC Thermistor shall be immersed.completely
under the solder meniscus.
6.2 | (FATZMEME |EIEZ(EERR2E) 2%BUR | FAESEE : 260 +5 °C
Soldering B L3 (B25/50) 1% Soldering Temp.
Heat I FEMONMRICE UVWEEDR | (ZAR : Sn-3.0Ag-0.5Cu
Resistant Wnwaé&, Solder
*Resistance(R25) change 'Elﬁﬂ%&ﬁ . + 10 £0.58
shall be less than 2% lei’,;S'j‘-’”\\Tgme 5 camE
+B-constant(B25/50) change b 3 B/ B_,.-.\TIZ)F n FTEHT S
shall be less than +1% NTC Thermistor shalllbe immersed completely
«No visible damage. under the solder meniscus.
FEE A+ Preheating condition:
y=i=al(C 150 +5 °C T 3 min173,
Temp.: 150 5 °C, Time: 3 min.
6.3 | MR EMEZELER25)  +1%A | B8 TRERBRERICGALHITI 3.
Vibration B EZZ{LZ(B25/50) 1% Solder NTC Thermistor on the Glass Epoxy PCB as
Resistant NERICELUVWEEDRVLT & shown below.

*Resistance(R25) change

shall be less than +1%
*B-constant(B25/50) change

shall beflessithan +1%
*No visible damage.

=Eh : 10 Hz—2000 Hz—10 Hz (20 min)
Frequency
ERAIRIE :3.0mm

Max. Amplitude

HUWIEEBER 3 AMEIC4h I DET 120175,
Vibrated for a period of 4 h in three (3) directions
perpendicularly intersecting each other

(for total of 12 h).

SRS (L [MIL-STD-202 Method 204 Test
Condition D] (CEEHLLZFE T,

This test condition is according to “MIL-STD-202
Method 204 Test Condition D. ”

NTC

\ E
HSZATRFZER

Glass Epoxy PCB — |

KAzt A B R

fE PR NCUO03_S

MURATA MANUFACTURING CO., LTD.
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No. I5H Item #54% Criteria sLER A Test Condition

6.4 | MEARERFYE [ EFUERMERR25) £1%LA | iz FTREBRERCEALMITL. BRENST
Resistance | BTEHEMEIE(B25/50) +1%LUN | D HEMZ B,

to Bending of iy ¥ BABRDIMERCE L WV\EFEDIE | Solder NTC Thermistor on Test Board, and apply

Substance | ‘< Eo force on back side of Test Board as shown below:
*Resistance(R25) change gl]}:;tj;ts— I d + 1.0 mm/s
shall be less than £+1% 7'—61’) 9 opee o
«B-constant(B25/50) change chDIrE 2.0 mm
shall be less than +1% | Bending Strength

*No visible damage. AR5 B 160 £1s

Hold Time

B~ : 100 mm x 40.mm %X't.0.8 mm

Board Dimension

BEiE : FR4 4R / FR4 PCB Board

Board Material

50
20
=
l Force
R340
L Ay~ P g VNSRS
Bending Strength
45+2 45+2
[ [
/ Unit : mm
NTC
b
a b c
0.30 0.30 0.30 a 4 R
(Unit: mm)

- 6.3,6.4HICDWT(E, SN ZHRT S STECEREIE 6.(2)508)DH S AT/IRFZEIRICIFATZATT L TITL
FI, T, (FARREMEHE100uymTITLE 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 100 ym.

- R25 (F 25°COCOEEEIIET 9.
R25 means the zero-power resistance at 25°C.

- B25/50 (& 25-50°C QP OGEHRIEL DEHUETT.
B25/50qis calculated by the zero-power resistances of NTC Thermistor at 25°C and at 50°C.

SERREEIREITH(25°C)[C 1 h MEBERAELET,
After eachitesty/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 O/F AR NCUO03_S
MURATA MANUFACTURING CO., LTD.
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7. =—E > ZJ{t#k Taping Specification

7.1 #£5—~13% X Dimensions of paper tape -
=]
H
2.0£0.05 4.0£0.1 K ©1.5+0.1/-0 0
. ) i
\ . | . (( |
o 0@ Pl
] T 8 S
(=] i ] 1 H
5;‘51 [ ] ] I.ﬁh
| R R R A |
ii !

#0.38 # Reference

e
Direction of feed { mm )
Bld LA
M HRER-ZAST—TDF v ESFaDRICUIML. by TF—TERMAT—TEZR-XFT—TF (AT U
THAUEY,

Products shall be packaged in the cavity of the base tape and sealed by top tape and bottom tape.

(2) by TIF—=TROIR AT =T (CIFHEEIN AL Fr EFT (@3 U TREMRUEHASNT

WEd,
Top tape and bottom 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) by TIF—=TRUR SAT—F D52 RDEE (FXDED T,
Pull strength of top tape and bottom tape shall be specified as follows:
b J5—7 Toptape R ka5 — Bottom tape

10.N Bl Bxminimum 5 N BL_E minimum

(2) by I =T DFsEE Peeling force of top tape
1 Iﬁ;&ﬁﬂ o

RIBHARE Peeling angle : 165°-180° S —fE&@EICTLT
Against the fixed surface of tape

RIB#HRE Peeling speed : 300 mm/min

FIBH#EE Peeling force @ 0.1N(x)- 0.6 N  ((): SZ1E reference)

“Batt A B ® OFE PR NCUO03_S
MURATA MANUFACTURING CO., LTD.
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7.3 7—E>J 84 E Reeling
(1) B RUINEE (FXE 2= )Quantity(Standard Quantity)
1 U —)LDYNiNEI= Products quantity in a reel
15,000 @& pcs. /1 J—)L reel

(2) 7—E>Jtaed (U—~F—8B) &#&h0D (hL—35—8) (CER\EBZIMLRVZERZRIT. =5E U
—S =Bl E dY TF—TRITOEDZHRITES . (TRSER)
A tape in a reel contains Leader unit and Trailer unit where products are not packed.
(See the following figure.)
Leader unit

10 nE ) —4% —88
Trailer unit | 180~~250 ., 210~250 J
=72 | Chip-mounting :r:gggﬁ Top taaFlf-ne
unit
RRIRSE (Z=5F) | G e

E::::i>

Direction of feed

SIZHLL AR

BU. 15,000 ERBOZECH LU TIE. T—ESTBROFEFCEEEA.
The reeling specification above shall not be appliedifor the orderdess than 15,000pcs.

(mm)

() U—4—8B (&) D&ixD 5 EvFULE. by TF=T ER-XF—TDREDFF(FATVOEE 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—I)LDXREIC(F. BEBEFEZIEALURSNILZMHITERT . (StnsE. RIES. HE)
A label shall be attached on the'reel:
(MURATA’s part number, inspection numberand quantity shall be marked on the label.

(5) m—E>2J R —)L~1ik Dimensions of reel

|

1

L

1
PE0+1/-0

, 8.4+1.5
®180+0/-1.5 _|:|‘:'||| 14.4 max.
| | l:mm)

8. {2 /554 Packaging

HNEAE(CEEDIMALFE T,

Fre. NEAECEMESIEZSLEALULINILZEFITET.

(A, TEXES. MARS., 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 NCUO03_S
MURATA MANUFACTURING CO., LTD.
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) 45R;EEEIA The Specific Precautions

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

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

ERENZES. FRICAIIEFZIRE—UIEaVEIEA.

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

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

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

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

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

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

4) R, 5INMDHDIHIAFTES
Volatile or flammable,gas

(5) EBIRDZ U \PR
Dusty environment

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

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

(8) IRFNDIEL L L \FR
High vibration environment

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

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

AEEH  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 NCUO03_S
MURATA MANUFACTURING CO., LTD.
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;Eﬁﬁﬁhﬂ\“iEH§a)lI $IE The Precautions for resistance measurement

SRm(d, SBEZRECIH U TGEIUENKE S ELLLET,

(F&RS]R) o T, EHFUEAER (C(ZRIE

RIFREOZEH /NS ITDITENEETT . AERBEEDZEEZ/NS<FTDIRA MMITFRDES

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:

RTPERZFTHNIVWKLD(C, EREEZITO TIESU,
Please measure the resistance value without touching a device and aSubstrate by,hand or

finger directly.

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

F& URL

temperature.

(CTHEZAVZHRBERRL THEDEFIDTIERSL .

Murata’s website explains it by using video in following URL:

https://www.murata.com/en-us/products/thermistor/library/demo

(H1) EFBEZELE

(For Example) Resistance value changes

Murata P/N : NCU15XH103F60RC <(Resistance,@25°C :10kQ+/-1%,

25°C fHAT(E 1 °C DiREZL CHEIUEN' 14 %LU FET .
Resistance value change approx.4%per 1°C difference around 25°C

KQ
125

Resistance

B-constant : 3380K+/-1%)

. mE EHUE 25°C BEZLR
2 __—-l___";: _—I—_ Temp. Resist. Changes
&8 (°C) (kQ) %
20 12.081 20.8%
21 11.628 16.3%
22 11.195 12.0%
23 10.780 7.8%
24 10.382 3.8%
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 26 a7 28 20 30
Temperature ©
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C{ERICHI=D TDFEEEIA For users

I, JF= CAUTION

1.

(7)
8)
)

AR AFEDBILDBNNH D EFIT 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.

. FBiRDBRTE Limitation of Applications

HRBPIRE(CEHORMG. SHRBIEAREARN TERI (CEEEHDBAARM S (CFHET L, RESNIZEDTH
D, BEIXEHEE - #EE - mE - B - REUNERSNDIUTOL)NS(11)ECORBRNDESE - MHEE
1B - MBEEFZRIITDIEDTREHDFERADT., 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.

A=, SREARELHOERARUSOARTITRASNESGE. XEUATOA)NS(11)FT
DABRTTHERASNZHE RIS ARBIRERICHAECHTD D D EDIR<*)(CIE, S (EHAE
RICEL > TEUERRDOERZDMDIBE(CAY 52— IDEEZEVWVHNREITDOTITERLLS
LYo

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 PROQDUCT 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*).

finZeskss /Aircraft equipment

FHEHEER Aerospace equipment

yBIEMZS /Undersea equipment

FEBFAHIEIEES / Power plant control equipment

B BkERMedical equipment

EpXtkss (BEhEE, 5B, MpfA%SE) . Transportation equipment (automobiles, trains, ships, etc.)
RIBESHEES / Traffic signal equipment

B¢ - BHIEHERR / Disaster prevention / Crime prevention equipment

FEEZFIBIRAULIEHERR  Industrial data-processing equipment

(9
(10) BRBEIRFEHI1EHEES ~ Combustion/explosion control equipment
(

11) €At L Ectkes ERIF DR/

Equipment with complexity and/or required reliability equivalent to the applications listed in the
above.

et & B 2 O/F AR NCUO03_S
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LR MRS (CEEHOBEARRMUADOARICHIGUZRRICEDVT(E. BSBRESEBIDHDEHEZERO -
RIBE - Bt F£ZEBHUOEDE T A —A (hitps://www.murata.com/contactform ) ETHBULEHNEE
=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

Hmlc - RIBESNBHENHD. TNSEFELY04., 1k
g 75> — hECERITERRARZR&R L TEDET,

*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)d40(14).

*HMmICK DT (NS (N)EFTORREMFICERE

3. Jx—)Ltz— JHEEDAIIN
SRMCAN—BEOCARESNEULHZETE. ZRKEBILEDSHICTRGEICEYRD T —)Lz— JtEE

IFHIIL TR E0,
Be sure to provide an appropriate fail-safe function on your product to prevent a'second damage that may be

caused by the abnormal function or the failure of our product.

et & B 2 O/F AR NCUO03_S
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fEA _EDiE= NOTICE

1. MBEHBERFESEOBNN G DFEIDT. REBELHE THI ZERATL,
Use this product within the specified temperature range. Higher temperature may cause deterioration of the
characteristics or the material quality of this product.

2. FATZ 1‘JLT’|$0)”\4I:0)U1’173‘35 D i@'@‘d% E(CDVWTTOERIAICTFRE TS0,
HWEE:B%RHMT(EEb%Ebmm:t)
(2yREHAR : FANFHUZITO T, #IARR 6 4 BUAICTERATEUL,
BB, 6 yAZBRDGBEE. FALLHITHZHZREO L. ZFERATFE0N
RYREG : BESBRANSHIZOEDRFHRAR (FREDIERE) MR RV ETDSICREUTT L.
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. FRIARSRIUV TS WX Solder and Flux
(1) (FATZ I Solder Paste
UZJ0O—-(FAIMET  FHERE LT, TR ) —ARARZZFERALUTVET,
- M705-GRN360-K2-V (Sn:Ag:Cu=96.5Wit%:3.0wt%:0.5wt%) (FEFEEITHEE)
Reflow Soldering: For your reference, weiare 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 SenjurMetals Industry Co., Ltd.)
(2)7 5w X | Flux
FARTSYORFOSPHREFRT U,
UTFDITSv O (ERE. BREEDSIENEZSNFEITDT, BT TFETDILDOBFEOHLET,
- BB DL ED
)\OF > 3B 01 wt%Zitx 26D
IKBEDITSYO X GKBMED ISV O &G ORI SV IRZIBL. HRTA1T. IEE
BIANTDRH BEHET . )

Usegosin type flux.in 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
* 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. BALMITEROISYIRXFRCDOVNTIE. RFOFESIECEBREEOENNSDFTI DT, ROFIHE(C
ERUTFRSL,
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.

K=t & B R F PRI NCUO03_S
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(1) HFEMF / Cleaning Conditions
PER / Solvent /=a7tid | Dipping Cleaning BE RSt/ Ultrasonic Cleaning
2. 70 —IL @ room temp. : 5 min A max. ¥R Time : 5min LAA max.
>-bropanol F/zlEor 77 Output : 20W/L BLF max.
prop 40°C BAF max. : 2 min LI max. JEliK#% Frequency : 28-40 kHz

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

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

(2) B2k / Drying
FRETDTATV. TSV IRARGFTERIRDNDIESIENELSICOT F=li,
TR, BS(CHEMEERER(CEBESE TR,
Please fully perform cleaning and fully remove flux and cleaning solvents from product.
After cleaning, promptly dry this product.

5. HERETESZVIRTIDT., BFRECIDBEDHE, BECIDTEFNEINZD., RIFIEODUFE
FOTEDRWCTEFR TS,
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. RTHIEVRUSEOBNNSGD. Fo. ERARDRREERDFFI DT, ERADEUTIFICELT
ROEBIEISGEFEUTTEU,
In your mounting process, observe the following points inforder to avoid deterioration of the characteristics
or destruction of this product. The mounting qualityref.this product may also be affected by the mounting
conditions, shown the points below.

(1) EEZM / Mounting conditions
OFRHEHRmE. FALMFICUEEESNDICEZERUTHIFLTEDFIOT, BEHESH TOEESE
DT EZER SN DIBIBEEER (CHFLCTHHT =0\
Please mount this product by seldering. When mounted by other methods, such as conductive
adhesives, please contact us in advance.

QHEHMERDERFFERPDIFXM TITHEADHZER. EEME(FATTEN. FALLIRDN., EEHEE.
@I FAERE)REDTEEGNRET DI EMEISNET I D THANCEKICTERE ’|$036Em¢&b

TFaw.

If you'useyour 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) mayyoccur.

Thus, please check the mountability on the actual device in advance.

QEBFMI HIHIFFESEDBNNBDEIT DT, BRBADEREI—F 1 I EHEZ <TZE0,
d—F« 2ONMRBERIBE. BIENSEROIFHECHEENRNC EZEMICTIHMbE Uic LT3 ERL
=0,

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 PRI NCUO03_S
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(2) #EES > R~7E& / Recommended Land Pattern
S RTEZMBEBU E(CRELTDE, FALLENEIRDBE T, Y—LARXM=2REDERERRDIR
ERDIED, X, BiROBMITREDFEICKID., FYITHENFIRADET,
Too large of a land pattern will allow too much solder paste at the mounting points.
This may cause destruction of this product Due to mechanical stress, especially in the case of board

bending.
y I0-(FATESLT
2 c Reflow Soldering 0.30 0.30 0430
(Unit: mm)

(3) Z'J—AFATZEDRI / Printing Conditions of Solder Paste

ORAREMEESEE): JY—LARALEH 100 pm
Recommendable thickness of solder paste printing shall be 100 ym.

QFAEEZE. BEZ(CRSRVWKDHERICIFALZMNESE TS0,
TREICRITaqLy bEcZRRELVLTHILTEDEY,
After soldering, the solder fillet shall be a height from 1/3E to the thickness of this product.
(See the figures below.)

E ] E
:g TV
L1 % [ 1 T| ]

electrode
==
solder 1BEEZET=E
solder ($AS

OIFARERENZWE. FvITESRNZUTDIHMINANL R (FAXERD., (FATZERENMBRIRIZES. &
SV IOPFEARRDIRR RN F I,
Too much solder will put too much mechanical stress on this product, such stress may cause cracking or
mechanical damage. Also, it cansdeteriorate the electrical performance of this product.

(4) (FATERE L BE5RE / Allowable SoldéringTemperature and Time

ORFATAT T ORE I FECORFRERN THR/R T« Ly bE S ZERERDERICITTOTF S0,
Solder within the temperature and time combinations, indicated by the diagonal lines in the following
graphs.

QT L PFHFFN TDRATHTE. BB DL KMFATTENAEEDORERER ERDET,
Excessive soldering ¢onditions may cause dissolution of metallization or deterioration of solder-wetting
on the‘outerelectrode.

OFATZANGR 2 BIEL IR DIRENDIHSE (F. RIEREIN T SR Z B8R IRVVRICEHE L TR0,
In‘case of repeated soldering, the total accumulated soldering time should be within the range

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

(AT T EFERE &85/ / Allowable Reflow Soldering Temp. and Time)
280

_ 210>

AT e

¥ B

% 2500

£ WAL T A

i
0 10 20 30 40 50 60 70 80 90

Tirmelsec. )

et & B 2 O/F AR NCUO03_S
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(5) U JO—AKTOHELE(IATZATFTEM | Recommended Temperature Profile for Soldering
OQFRNARTDTI & FBFICTSTYVINADGENBDFET,
RB. FAREE. (FATTEEE 100 CUAICRDEDITO>TFEL,
Insufficient preheating may cause a crack on ceramic body. The difference between preheating
temperature and soldering temperature shall be 100°C max..

QRFATAHTBENMRTNDTIT & BZFADBAITENABHNRET DIHENHDFET,
o T, E—TRE(. 240 CT~260 COEHERNICIRD K DITDTIZE0,
Insufficient soldering temperature may cause deterioration of solder-wetting on the outer eléctrode.
The soldering temperature of reflow soldering shall be from 240°C to 260°C.

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

LR FATMIIRALN TTERASNDIEA(E. BRAETOFHIZEATITOTESL.

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

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

Preheating (in air) Soldering Gradual cooling FE : 160 £10 °C, 1-2 min
°_ Rml =X
q) o
S SN E—7 : 240-260°C, 20 s
- 200 < Soldering
o "8 \
g‘ “‘~
2 100 /

/
oL—i%

| _1-2min_|#20s |

XFATAFEERA 2 B EICR 355 E  REEFEN (4)RICRIREZBR RV VRICERELU T TS0,

«aX
In case of repeated soldering, thé total accumulated soldering time should be within the range shown above
figure (4).

K=t & B R F PRI NCUO03_S
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(6) ER(CHIFTDHEFRMHICKD>TIE. FRTEROERIKENIRETDIENNHDET,
HHETREFATREVCCGHELTHEDFT . FRMIMDORERMHTITHERICRDHE(E. FBrlCHEN
RN EZFER LTS ZEN,

Depending on various conditions for mounting, there might be unpredictable mounting conditions.
Murata evaluates mounted parts in following conditions. If you use parts above below mounting conditions,
please evaluate with your mounting conditions and make sure if there would be no failures.

I8H / ltem A% / Conditions
IEC 61249-2-7:2002
BEimea U > N ECHFARFRERsRIEER
Material of substrate Copper-clad laminates for printed wired board
(B S AMEM TR 8RS Glass fabric board epoxy)
5> RTE 6.QERS > RHE BR
Land dimensions Refer to the 6. (2) Recommended Land Patterfy
(FATEEEE 6.(3)7 U —AFATZEIR @Z8
Solder heaping amount Refer to the 6.(3) @Printing Conditions of Solder Paste
EE =
Thickness of copper foil 35 um
BERE= 0.8 mm
Thickness of substrate '
(FATIESE
Solder Paste Sn-3Ag-0.5Cu
BTk
Substrate dimensions 30 mm x 44 mm

(7) (FATEC TIEIESAH | Reworking Conditions with Soldering Iron
FALRCT2ERUTFYIZEES DS EZRO G T NDHEF. UTORISFELTTFEL,
The following conditions must be strictly followed using a soldering iron.

I8H / ltem 214 / Conditions
TR 150 °C, 1-2 mi
Preheating ’ min
= — — N= =g
(FATECTOCTHRE 280°C LT max.

Temperature of Iren-tip
[FATZZTDD Y &
Soldering Iron' Wattage

20 W LF max.

(BATZZTOHOZTHAAR R
Diameter of Iroh-tip ® 3 mm BUF max.

(FATEAT (T HRs s .

Soldering,Time 10 s LA max.

ERSR TSIwORMIC, BECTERMBNT E.

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

K=t & B R F PRI NCUO03_S
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7. BARDED - IZOH I U TN R L ZADNINDS/RWK S/REBRECE (C LT IZEY,
Location on Printed Circuit Board (PC Board)

<#B&a75m / Component Direction>

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

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

<BWRT L+ 0EBTDHF v THELE / Mounting Close to Board Separation Line >

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

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

Perforation Holes

—>.~

=>>H

g

£
Slit ©D
e b

Separation Line -

SIEERR

et & B 2 O/F AR NCUO03_S
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A BEEL Note

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

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

o

Bttt & B R F PRI NCUO03_S
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