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MEERFAEGERERYAYERER

THICK FILM CHIP NTC THERMISTOR DEVICES

#E FEATURES

* HFUN, BEE

* EEERERLIEE

« BUAEE, THNS, EAERE

*ORBLAAR, FERABRMRELA
HSEE S

HEROHSIESEK

WIS, R RE AT
BRERRER, BRENET

EE S L

Miniature and light weight.
Suit for reflow and wave flow solder.

The stability of electrical performance, high
reliability and a long period of use

Low assembly cost, suit for automatic SMT equipment.
Superior mechanical

RoHS compliant
Glass packaging, good Acid resistance and alkali resistance

Fastresponse time,Since the restoration of good.

o MAWER TYPE DESIGNATION

5] Example
FHN 03 1 0 3 J 3 9 0 H T
T T T T T T
@ @ ® @ ® ® @
OEMRRIR @ BISERER ERERR @ BREREBERR
Product Code Type Code Resistance Value Code Resistance
Tolerance Code
EEARERE R | B =t ( E-24%31) : - N
AEAETMER Code | Type BT RTEREH A% RERE
i i i F, FoMURTFEH Code Tolerance
Thick Film Chip HEET
02 | 0402 FRENER
NTC Three digits (E-24 F +1%
thermistor 03 0603 series): The first two 5 oo
; digit ignificant +2%
devices o= e ligits are significan
figures and the third H + 3%
06 1206 one denotes number —
of zeros. J +5%
FHlINExample:
103=10KQ (E-24) a = Ov
®B & © BEREHERR @ BEAXKE
B Value B Value Tolerance Packing Style Code
Code
AETRA= .o S0 s (% BEHE
ugFE, BELAEG KRR RETEE Code | Packing Style
FEEMAEHFONlY Code | Tolerance
the top three PeIo e
figures show the F +1% T | Tape & Reel
e o | oo
fourth-digit H + 3% c &*éz‘&%ﬁt%é
151 3n: - ase
390=3900K J +5%
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o HERMERTCONSTRUCTION AND DIMENSION

5. P E J. MM Face Electrode

Protective Coating

__ 6.3xH4iE Inner Termination

y / — T-PA e EHiddle Termination

J,‘{. — | _ 8. HEFHEE Outer Termination
f _
I - 2. 5B Reverse Electrode
; Jl : 4_HMHAH#E Rezistive Element
l.MERK

Ceramic Substrate

. L
4
W
1
t
A
b
B {ffunit:mm
AeE TYPE L W t a b
0402 1.00+£0.10 0.50£0.10 0.30£0.10 0.20+£0.10 0.25+£0.10
0603 1.60+0.15 0.80+£0.15 0.40+£0.10 0.30+£0.20 0.30+£0.20
0805 2.00+£0.20 1.25+0.15 0.50+£0.10 0.30+0.20 0.40+£0.20
1206 3.20+0.20 1.60+0.15 0.55+£0.10 0.50+£0.20 0.50+0.20
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RSN APPEARANCE

* BERRAREEEETHFERUNE RETLE,
The surface of resistor is covered with Protective Coating which hard to fade, and the surface of coating
should avoid unevenness.

* BRI HREBEEYS, HEREHGE, BTEE, B3R, $til. 26,
The terminal part is covered equable | the plating is hard to fade, and should avoid unevenness,flaw,

pinhole and discoloration.
* BEROHERR.
The resistor body is crack-free.

® ROHS
* ERAEHROHSHEILMAEME ( BFH. /. R. AEHK. PBB. PBDE)

Products do not contain the six RoHS banned substances (including lead,
cadmium, mercury, hexavalent chromium, PBB, PBDE)

o £¥jE £ REFERENCE STANDARD
GB/T 57229-2003
GB/T 9546-1995
$5-00259 the 4™ edition

o ZEEIE RATINGS

IEH ltem #EE{E Rating Value
FR{ERE 100Q ~470KQ(25+0.1C)
Resistance Range
Resiitﬂgﬁg’;%ﬁfanoe F: 1% H; +3% J:+5% K:+10%
EHEH(O d) 0402, 0603; d >1.0mW/C
Dissipation Coefficient HERE: 5 >1.5mwW/C
BEFEEH( 1) <2s
Thermal Time Constant
1 A iR FE o [ -40C ~ +125C
Operating Temperature Range
BlE# = 2700K ~ 4100K
B Value Range
BlE3R 2 \ 3y

B Value Tolerance
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o MM EEMACHINE SPECIALITY

)= L= AR FE( JIS C 52021%%)
ltem Specifications Test Methods (JIS C 5202)
MBI HERERZITRIER T,
BN, R MR ER -
i, RTI
The terminal electrode shall 1 ’
U EEE not be broken off nor the chip |

Terminal Strenrth

element,
0402 0603 0805 1206
5N 8N 10N 15N

HEREE

Flexture strength

ERE T ERRZPCBIRSMmME i &,
BEEgE, SMAERMIEE; R2SEES
LB +3%UA

Pree the PCB board at a rate of about
3mm until the deflection becomes
1mm and then the pressure shall be
maintained for 5 sec,

No Mechanical damage;
Zero-power resistance at 25 deg(C)
Change within +3%

IR
R25PE{E & kR 7E + 34LL A5
BfE( B25/50) Z{LAHBIE + 2%,

$AZE: 10-55-10Hz;
wRIE: 1.52mm;
XYIZH BRI R : 8§75 E2/NE,

RE No Mechanical damage; Frequency: 10-55-10Hz;
Vibration R25 Change within +2%; Amplitude: 1.52mm;
B-CONSTANT(B25/50) Direction and time: X,Y and
change within +2%, Z directions
For 2 hours,
ROSE {118 1, % 4 + 1%BL 7Y N
B BfE ( B25/50) #{LABiA + 2%, TR RAKREH IR 2% OR,
DrcﬁJ R25 Change within +1%; Dropped 10 times on concrete

B-CONSTANT(B25/50)
change within +2%,

floor from a height of 1m.
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o I £ MRELIABILITY DATA

HH B AT iE
ltem Specifications Test Methods
JAsh: 1488, JBE: 100-1507C,
fif /& & ER BB JBIZRE: 270+5CRNEH: 10+1F),

Resistance to
solder heat

No mechanical damage
AR25< + 3%

Preheattime : 1 minute.

Preheat Temperature:100-150C.
Solder Temperature: 270+5C.
Dipping Time:10x1s

A FOS%H BEMER
g 95% Cover Min 240C +5C 2+0.5F(GB 2423.28-82)
Solderability EAREE 240C +5C 2s+0.5s
No mechanical damage
N 1o {Ki8-40+3C, 30min;25C,2~3 min;
HEHWIEE; RPBAESWL £3% Z38125+3C, 30min,
a7 A; BE( Bype) EHARIEIB £2%. AR ERGB 2423.22-87)

Thermal Shock

No mechanical damage; R..change

within +3%; B-CONSTANT(B,q:s)
change within +2%,

-40C +3C ( 30min) ~normal
temperature( 2~3min)
~125C £3C ( 30min) b5cycles

RABMIRE; R.PEEZK £3%UA;

B 40+£2C; BE: Q0-Ob%IHEIRE;

it i £ 767 A & BIE( Bacps) BULTEBIB £2%, Bf: 500h; MEMER: TEER.
Humidity loading No mechanical damage; Temperature; 40+2¢C,
test R.schange within + 3%; Humidity: 90-95%RH, Time: 500h,
B-CONSTANT(B..s:s) change Applied current; working current,
within +2%,
BREWWBE; R EEZL «3%UAN; . )
= 33 3 B1E( B25/55) %ﬂﬁz{ﬂi@tZ%a ;D?IE: 125+37C, H%Fﬁﬁ! 1000h,
it = A Temperature; 125+3C

High- Thermal test

No mechanical damage;
R.. change within +3%;
B-CONSTANT(B..s) change
within +2%.

Time: 1000h,

& i & 7R B
Heat resistance
(High- Temperature

WABMIRE; R FEESWE 5% MN;
BlE ( Beops) EUALEBIB = 2%,

No mechanical damage;

BE: 125+37C; . 1000h;
MMER: TEER.
Temperature; 125+3C,

Time: 500h,

load) R,. change within £5%; f :
B-CONSTANT(B,.,..) change Applied current; working current,
within £2%.
Tt EAREE R AEZL - 1%UR; BASEZE 10h=1h
N 4 ) [o) -
Ress'sﬁ”aote to EE ﬁnziﬁgn%zjﬁﬁm‘i;s % Dip in chiroethylene for 10h + 1h hours.
olven

AR, < £1%; AB< 2%,

o g PACKAGING
* fREMEE Tape andreel
KB R #E Paper taping

0402

L[ 1 '\_,K
==

1T 1 T
| I I

11 T
]
L[ 1

11 Ty
| I N

I

i T
J/ E : [ — T._
AR
O |
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0603, 0805, 1206

PO T
] ™ il Y Pl L1 {
N [~ L O L7 A
M F mlmlm SN v
P
B ffunit:mm

R TYPE B W F E

0402 0.70+0.1 .04+0.20 3.5+0.05 1.75+0.1

0603 1.1040.1 .0+0.20 3.5+0.05 1.75+0.1

0805 1.65+0.1 .0+0.20 3.5+0.05 1.75+0.1

1206 1.9040.2 .04+0.20 3.5+0.05 1.75+0.1
RlgE TYPE PO P1 ®DO T

0402 4.0+0.1 .0+0.05 1.5+0.1 0.42+0.05

0603 4.0+0.1 .04+0.05 1.54+0.1 0.60+0.1

0805 4.0+0.1 .0+0.05 1.54+0.1 0.75+0.1

1206 4.0+0.1 .0+0.05 1.54+0.1 0.75+0.1

%82 Reel
N
=

R TYPE T A D

0402 12.5 2.0 13.0 58.0

0603

0805 +1.5 +0.5 +0.5 +2.0

1206
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o GHEEH E PACKAGING QUANTITY

BEFZE e RS
Packaging style Tape and reel Bulk
. 0603 0603
1] g,
B 0402 0805 0402 0805
Type 1206 1206
B&(POS) 10000 5000 <50000 <10000
Quantity

e Hif APPLY

feaniB S PR MR PO G ER TCHOS IR EE. BERANIE.LCD miE.

CIACUIT EXANFLES

1. CELLULAFE FHOKE ":5::.-;:.'5.... (] '-'_.:4-'- III-E‘I.r:?. ATERIE e T ”
T mhess I e
Iﬂ—‘ I) s “HL %" -
I i = Nl it
i I_% 7 | L > : =
— == :.'}E"':':lt}' il i 1
® EmE T BREFMEEE
® O[FEEEE R e AER R E R
& '.l\__llll\.!ul il b e chasge batiary
il F
‘\\-n_‘__ﬁ':_‘_‘ : $ |
o FEH R EREEEED.
® [C FESFSEETIIERR.
® FTEDSLB b,
® IERTHIKEDER.
e THEBEEEETE (B8 248
® DC/aC $EHREETN HIC MR
o EEEIMEREMERE.
Jr g '. -
S
SESS=EE oSSt




meREsw

e H;:£DIRECTION
AR REE TR R SRR S R ST B, B MASEar R EEa s

WT a-d B

w (s).

0

(e} (@

Thermistor connection examples
. (a) E#FFIFRPEEERE AP BRI,
o [E(b)RAFFEEME M AE RS L ERIPA R R .
o E(o)(HREREFRH TR, BUERRNEETENRSEENME-RERE.

e FHNO3473J370HT RTH & BFHNO3473J370HT RT GRAPH

NTC03-47K {8 5 55 B {8 f 3 %

50 | 60 | 70 | 75 | 80 | 85 | 90 | 95
8.94

—— R4 —_— K512 EYIE

60 70 75 8 8 90 95 100 105 110 115 120 125
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NTCHEIz1# NTC KNOWLEDGE
E #

REBIECS39FICECCAB0OK MR AR ER, NTC( BREERY) AFEE[R—EXAFHUHF SREME R,
HEREHBEEENASTM IR, SRIBERHE 2%/K 6%/ KEERN, AEREBEHREERHMN O,

NTCRAHEEAFEEEMNEXTUHRIIPREBENELSE, CTURFERRR, BSERMEN.
EMZEREHNEETEE K.

NTCAHEERBRAENUYMNSRBERN. EEMHNEERERAEERN. LERRXRAHEEE,
HebhgEERPSFoE2ME. 16@3ERT, SHAENERE. 16@/\EHREHE, EXARBFELARH
BEFERMNEFRETA, MERPXUSEANEREREFREERE.

NTC# & EE &7 K A LBF OHEMABOEME( MERO9.9%) KREE. HEMHEZSEAEANE

BEWKY, MAKSELRENE LY, UEEESEMY, REEEI[FENREN
¥.

i
E RGN

REAXAYEEMNERTELEBHRE, BHEERAINSTEEERE. BRUEEELEEATEREE
AEER(EE, EAMEEEFTEER). ARV EHEEETNAHSERAEETHNASEMESMSEMN
MES. EETAFEEANEEEREEBE “SUEREHE” .
BEESN
EBEEESET UMM A TR R T:

RT=RN EXP[B (1/T-1/TN)] (1)

XAp: RTRSFERTSNTCHEBETKMEECHEEBEIN (K THWERE, BMQ

T, TN Big &, BMK( TN(k)=273.15+TN(C))

B, #B1EBE, NTCRH EME 4 E WM B E E(Beta),

HTFBEREKEMEEME LAY, RUNTCRAHEEEMNERN, SaEra0gHt A8 R kiFid
MEEAE RN —ENEERNAEE EESR EHEAEMEINERVER.

EBREAERERAY, EXEUREENR-THE. EIZEALLREREN A Z @I Athe steinhart-Hart
FiE), ERRBNEXKATERMEERRZ. EMAEEAREENERREEN.

E2HY
Bi&

ITEBE&RE, BECEBEEEMEN, ALK EMEBERENENMERESER, E—HREE, &
AAFMBHHEE SR, BEHBWEIBEE25C(T1)F50C (T2)H5HBHE, Uf—’fﬁ’éB25/50iT

HT—EMRYEMRR, HBEREKBEN, MEES5CHERE(RMOOCKNERE(R2), FHKAA
TENAERX:

po DTy (R
Tz _Tl Rz
HFLBEBMUNTCH R, HBEZHE2000-5000K,
BE
%Bﬂﬁzt’éflﬁ)?%ﬁ::ﬁ’\]%ﬁ EEREENEEEEETRET( BE25C+0.01C) , EYXEHE( B4.3) MEBH
1 B 0 5k
nE
HEERERNIBEEHELAEZ, ALEEES TR TEETEETNE, REAEZHERZTER, BE
MAEBESHEMENSEMEMK.
— MR, EEMNAZEAATEMBRNKREKE
dR dR
ng, <[PBDupz +[BD| 4 p5
R, ds a7
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M EES

ZR=ZWEHE) GELL) AR, ¢ FUERSBAER25:1%) 5| HRAE
AR,
R

(2) %-&B : BYESBENE(R25+1%) 5| RN Z
R

(3) %-M’ : BERSENE(R25+1%) 3 RARAZE

ELEAFHOL(0) EREETUAKNSE, BAEESTRTHL
ARy _|aR, +|MB|

Re | Ry | | Rr |

EEEART, RBEEMTFBEMABMUELNEEAE

REEAEATUEY, EX-—ERETHEELE, ZTIMEZENTE: & BEREMNHELE, B
ERERE# U FRAMR

(4)

BEZEHa
BEREERH., THEEEMRMENBYEENL, YT EEELALE
1 &R
= —*— (5
R dT
TR\ E

TYHXEEREARERETT, UEBIHWEDXRAGHERE, “BE®/)” RENRE-—SENIE
&R, IGHERERARBENEL. BUEEXKX, BEARYNE( B32) HEFENEARTER
( distorted) . EHE@MAEMNTCAFEMER, KAFRKAISEENERE.
MEEBEFHNTORE EME

ERERABRYEESR, URAASAOMEEHBEFEERS.
THMN—RAXEHATEXRENTCAHERBRKBR,

P=VI=dH/dt=06( T-TA ) + CthdT/dt ( 7)

Ke: P FAIMAMENRW O: NTCREBHEMBRAH/C)

V: NTCEEEBRBRREN) T: NTCREER[NBRFEE (O

I MENTCERMBREA) TA: RFREE (C)

dH/dt: FRfE7FRYBABERERSRIRYZ L Cth: NTCRABIEMHMBEE (W/C)

dT/dt: iR B Bl e R O 2 4L
EE/EREY

EX—EEENEDEMAAGEE[ LN, HEE—MAKPABRLA, EEEEUBEREZES®RE. L8

—ERBUEMER —ELERKE, ERMNIIEURSMHRNAT N LE.
FBARHO
REFAYEERYRMNELETHTEANRELUMELNAHEHBEENEUNELE. EAXRTRE

mMw/K, EREBEBRGTESEEEERE KAENENER, BEHAZHEEX, AFEEENFAEHLANRE
Hg: o=dp/dT (11)E THIES, EM4A
BYEEFNL—EAENE, EFMNILEV/IEET2=85CHEHT
HENEREER, T2:
0=VI/ (T2-T1) =P/ (T2-T1) (12)

&h i S & #(Thermal time constant) tC

HRE R AREESENRS — A TINEATHNARERE HEEE N EXERBENTEYEERARIBRE
ZERI63.2%F F R BFRE .

~CdT=H(T-Td: (@ FHTy ~T) =0, ff%z (o)

10



