THERMAL SENSORS
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Thick Film Linear Positive Temperature Coefficient Flat Chip Resistors

BB &R Construction
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1 82 !uz NIRRT Protective coating  [@] = 4 JL& - % [ Niplating
)| #EHERE | Resistive film ®| BALEDHE Solder plating

AEBEH | Inner electrode ® t53v7 Ceramic substrate

N

P
=

Bt o F LYY Coati lor . O 5 i i
s oating color : Orange W4i#s~H% Dimensions

B4R Features . ﬁii-_ Tyéoz — x #% Dimensions (mmci — /\:Voec;?)ht |
Y ” oy N - nch oize Coae. c +0. g pcs
N=} S r s

: gg{;g v “{:ﬁﬂ%hﬁb\ﬁﬁml_ ZfELET 1E(0402) | 1.0401 | 05*0.1 | 02%0.1 | 025+0.1 | 035 0.6

e A

o RUBTAL A, _ 1J(0603) | 16202 | 0.8%0.1 | 03201 | 03%01| 045 22

ey 7u—, Tu—RBALMNFIEHIGL XY, 2A(0805) | 2.0%02 | 1.25%0.1 | 04%02 | 0332 05 51

o147 ) — &I, ROUSHIGA TS . MMk, K4, 2B(1206) | 32702 | 16%02 | 05703 | 04732 06 95

772G EN B A 7 A ZRoHSO BRI T 5. )
® Resistance value changes in linearly positive way to W% Type Designation

temperature. 5]  Example
® Quick response to the change of temperature. OdTye [ LA73 ][ 0600 ][ 1E | [T [ 12ka ][ J |
® Suitable for reflow and flow solderings. [ [ [
. . . New T
® Products with lead free termination meet RoHS e e ]I T | Tr | 1‘22 | ‘f | OGPO |
requirements. RoHS regulation is not intended for Pnﬁ': dEt ﬁﬁ%ﬁfﬁ /"ipﬁﬁjj i_rﬁ?iﬁijﬁ ;rij’unI 'A'\Tfr\?ﬁﬁflé fgﬁf@tﬁgﬁ ﬁﬁ%ﬁgﬁ
. . . roauc .G, h. ower ermination aping omina esistance .C.R.
Pb-glass contained in electrode, resistor element and Code ||(X10°%K)|| Rating | [Surace Mateia Resistance)| | Tolerance | | (X10°/K)
glass. 1E:0.016W| [ T:Sn TP : 2mm pich| | 3dligits J:+5% || 4 digits
wi : o.osew L:Sn/Pb 0 paper . (+23°C/d )
2A:0.1 — [TD* 4mm pitch| |standard temp.
BZE#M Reference Standards 28 0.125W] pper || (at +25C)
IEC 60115-8 LI
& i JAY — ~ W A S FEE R
JIS C 5201-8 Vi CRIMEIIE 7 ) — 8 > T RAERE L 2 0 9,

T — ¥V ORI DO TUIERKDOAPPENDIX CESHEL T F &y,
The terminal surface material lead free is standard.
For further information on taping, please refer to APPENDIX C on the back pages.

EE# Ratings

% % HREE R EafEAEE A B BERE 5 R R F—ErJEaRB/I -
,T Thermal Dissipation Max. Working Rated Operating Taping & Q'ty/Reel (pcs)
ype Constant (mW/C) Voltage (V) Ambient Temp. Temp. Range TP TD
1E 6.8 10 10,000 —
1J 7.6 25 o 5 . — 5,000
2A 82 50 +70C 55C~—+125C — 5.000
2B 9 50 — 5,000
WiEUEEFH R CESESE T.C.R. and Resistance Range
BERAEFRYE |  BEREEGRBEEE B i fE & EHEFEE
T.C.R. T.C.R. Resistance Range (Q) E12 Resistance
(X107%/K) Tolerance 1E 1J 2A °B Tolerance
600 . 1.2k~2.2k — - —
800 £150X107/K 1.2k~2.2k — — —
1000 — 1k~10k 1k~10k 1k~10k
1200 — 680~6.8k 680~6.8k 680~6.8k
1400 +200X1079/K — 470~4.7k 470~4.7k 470~4.7k
1600 — 470~3.9k 470~3.9k 470~3.9k
1800 — 330~2.7k 330~2.7k 330~2.7k
2000 — 330~2.7k 330~2.7k 330~2.7k J:£5%
2200 — 220~1.8k 220~1.8k 220~1.8k
2400 — 220~1.2k 220~1.2k 220~1.2k
2600 +10% — 100~1.2k 100~1.2k 100~1.2k
2800 - — 100~390 100~390 100~390
3000 — 68~220 68~220 68~220
3300 — 33~120 33~120 33~120
3600 — 22~82 22~82 22~82

T.C.RHIEHESE +25°C/+75°C T.C.R. Measuring Temperature 4-25°C/=475°C

AASZOTIIBHOEHEFELERTIHEN S ¥, WEXROEMERRIC, MALEEL & TRBEHEREB TSV, .
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. www.koanet.co.jp
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BEfTEREER Derating Curve WEE4514% Example of Temperature Characteristics
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JAPIREETOCLL LT & M 2 84103, EXIERERIR I - < E
BN ERIRL CTHH T X0,

For resistors operated at an ambient temperature of 70°C or above, a power
rating shall be derated in accordance with the above derating curve.

WEFEESMERIEX  Approximate Expression for Resistance-Temperature Characteristics
(REMWTH DIREEETIEH D £ A, Values are not guaranteed but typical.)
Rr=Re5 (Co+CiT+C2T2) Rr: T'CTOIKIfE  Rr: Resistance value at T°C

Ros : 25°CTOHPUE  Ros : Resistance value at 25°C

T : FEBIRE (°C) T : Ambient temperature (°C)

Co, C1, C2 : B Co, C1, Cz2 : Constants
T.C.R.

(X10-%/K) Co C1 C2
3000 0.926 0.00294 1.1 X107
3300 0.918 0.00325 4.1X1077
3600 0.910 0.00359 1.7X1077

Mi4EE Performance

. #1&fE Performance Requirements . .
BRIRH AR (%-+0.10) ) e
Test ltems — - - Test Methods

{RELE Limit XFKME Typical
B HMEDHEEA _ 05°C
Resistance Within specified tolerance
EIBERE REERN o . .
TCR. Within specified T.C.R. +25C/+75¢C
WBETF (R 1:1J,2A, 2B 0.5:1J,2A, 2B EREEX25EN R RSHEAEEX2ME (E5 5 MEVF) £575E1H
Overload (Short time) 3:1E 0.5:1E Rated voltage X 2.5 or max. working vol. X2 for 5s, whichever is lower.
I3 A 72 THERE 1:1J,2A, 2B 05:1J,2A,2B o o

) 3 ) ) + +

Resistance to soldering heat | 3 : 1E 0.5:1E 260C£5C, 10sE1s
BREST 1:1J,2A, 2B 0.5:1J,2A, 2B . . . .
Rapid changs ofifempsrature | 3 : 1E 05:1E 55°C (30min.)/+125C (30min.) 100 cycles
it iR & T 3:1J, 2A, 2B 1.5:1J, 2A, 2B 40C+27C, 90%~95%RH, 1000h EIREE &R Rated voltage load
Moisture resistance 5:1E 2:1E 1.58%M ON/0.58%f# OFFDEER 1.5h ON/0.5h OFF cycle
70°C T A% 3:1J,2A, 2B 1.5:1J,2A, 2B 70C£2C, 1000h FEIREEETR Rated voltage load
Endurance at 70°C 5:1E 2:1E 1.58% R ON/0.585f8 OFFDEHA 1.5h ON/0.5h OFF cycle

B{EA_LEDFE  Precautions for Use

o ZOWHHEIFEIMIC L2 ACHKEIC LD, WHMEAZLL 9., 20%. ACHEEZE L CTHEEHT v,

o FEAHHN TREIZ I 1 BHFEXDFAE. HINC X DN EE T 2HABH D ETOTHERE F S0,

® The resistance value of this resistor changes by its self-heating by power applied. Therefore, it is recommended to use it by taking its self
heat-generation into consideration.

® Care must be taken that the resistors may be damaged by occurrence or application of the static electricity in equipment assembling processes.

AH2OATICHRBOAREFELKERTI3HENHY T, MEXRUEMERRNIC, MALKEL E TR EMBEBT IV, .
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. www.koanet.co.lp



THERMAL SENSORS

LP73 (LP310) | &@msy imnas ey

Thin Film Resistance Thermal Chip Sensors

BE&ERX Construction
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- - D] REE Protective coating |@| = 4 JLs% - % | Niplating
@| BuBkE Thermal film ®| BAED o= Solder plating
OIN kX Inner electrode ®l £53v7 Ceramic substrate

B H i lor : Black s
bas ) Coating colo ac W57 Dimensions
WK  Features , _ _
® 9 MR & Y e, 24 Type sk % Dimensions (mm) Weight (g)
o SEHUIFAEE 1% e TS L 29, T.CRAGM AL finch S Godel]  L£0.2 | W0.2 c d t (1000pcs)

Vo, 4-3000X10¢/K~+5000X10-%/KIZ/HiE L % 4 (0(1533) 16 08 03+02 | 03202 | 05%0.1 1.91
© X FipE A AR OWE HIMIZ T L £ 9,
e Tu—. Tu—FALAMNFICHIEL ¥, (03'85) 2.0 1.25 04202 | 047402 4.09
® Ui -8t 7 U —id. RoHSH LM T, = 0.5%0.15
® 1P73s are thin-film thermal sensors of SMD type. (1206) 3.2 1.6 05+0.3 | 05%0.3 7.61
® .P73s accomodate resistance tolerance 1%, a wide

range of TCRs +3000X10-¢/K~+5000X10-¢/K

with the standard products. BA&EK  Type Designation
° 'Sultab!e for Fontrol of temperatures in various 1 Example

industrial equipment.
® Suitable for both flow and reflow soldering. Sn/PbType [LP310] [0 ] [103. | [ J ][ 362 ]
® Products with lead free termination meet RoHS | |

iy LeatFe Tvve s
.mﬁ App”cations wm OB Y1z YA X || FFREME || ZRINT | AFERE| | BRETSE| | BREERE

e S N=] atee = Product Size Size Termination || Taping Nominal || Resistance || T.C.R.

® F;é%?l?}'ﬁ IT‘J A7 NPT — 2 OB S 7213 Code Surface Material Resistance|| Tolerance ||(X10-9/K)
© Xfditr o - BXE) 0] 1& 0D I i 10:16X08mm ||2F:16X08mn || T:Sn || TE4mmopitch|| 3digits || F:*1%
o TEHETE . EHHIEEL O R 24:20%1.28mn || 1F:20X1.25mm plastic Git2%
e/ 4 7Y v FICOEFEE R 2B:32X1.6mm || 1J:32X1.6mm embossed J:+£5%
® Temperature compensation on overheat prevention BKBulk

for FDDs, Cameras and Small DC Motors.

® Temperature compensation for various kinds of
Sensor Drive Circuits.

® Temperature compensation for Telecommunication
and Measuring Devices.

® Temperature compensation for Hybrid ICs.

T RAMBEIZH T ) — > EMPEHEL D F 5,
T —E VIO DV TIZEARDAPPENDIX CA# 2HEL TTF &1y,
For further information on taping, please refer to APPENDIX C on the back pages.

BEEH Ratings

% % ERED BEFEH BRI E R EAREERE {55 O S i T—ECTEBERHKE
/T e Power Thermal Time Thermal Dissipation | Rated Ambient |Operating Temperature| Taping & Q'ty/Reel (pcs)
yp Rating Constant Constant Temperature Range TE
LP731J 0.016W 2s 1.2mW/C
LP73 2A 0.031W 4s 1.8mW/C +70C —55C~=+125C 5,000
LP73 2B 0.063W 6.5s 2.4mW/C
MEUMFERL - BURECEBNIERIEESOP CHIE LB T, 25l 50 3, X, FTHEKROMETH D #Eh A ERPEEFETEDD 7,
Thermal time constant and dissipation constant are reference values, which are values of elements and vary with connecting or fixing methods.
BEREREFHRVCESESZBE T.C.R. and Resistance Range
ERRERS | ERRERREEE i . D i
= Resistance Range (E24 & 5.0X10") Resistance
T.C.R. (X10-¢K) T.C.R. Tolerance
1J 2A 2B Tolerance
3000
2222 F:x1%
4000 +5% 100~1k 100~2k 100~10k G:*+2%
450,
4500 J:*T5%
5000

T.C.RMIEHE+25°C/+65°C T.C.R. Mesuring Temperature : +25°C/465°C

AAZOTIIBHOEHREFELERTIHEN S £ ¥, WETROEMERRIC,

MALHEL E TRREMEBT SV,

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

www.koanet.co.jp
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BEERRHEE Derating Curve WIEHUE EY5 A

Example of Temperature Characteristics

10073 N T.CR.
g H X1076/K
?,GBJ 80 [ o 60 (500% /K)
X3 \ 2 50 4599
2T 60 S o 40 3600
RE A RE 5 358
B = 40 : \ ®s 20
£8 ; \ 2o 10
{HE 20 B8 o
: : \ 2§10
0% ®.2—20
—60 —40 —20 0 20 40 60 : 80 100 120 140 g_ao
—55 70 125 T _10
EEEE (C) —75 —50 —25 0 25 50 75 100 125
Ambient temperature EEERE ('C) Ambient temperature
JAFRMRETOCLL LT & h 2 413, AR - <. &
T AR, L C IR X,
For sensors operated at an ambient temperature of 70°C or above, a power
rating shall be derated in accordance with the above derating curve.
WEHUR BRI
Approximate Expression for Resistance-Temperature Characteristics T.C.R.
(X10-K) Co C1 Cz
(REMTHDIRHETIZH D £/ A, Values are not guaranteed but typical.) 3000 0.930587 0.00265022 | 3.89831X10°
Rr=Res (Co+C1T+C2T2) Rr: TCTOHOIKYifE  Rr: Resistance value at T°C 3300 0.924633 0.00292657 | 4.00637X10-°
. o ’@@?R*LfE . . 1 o 3600 0.915818 0.00323524 4.34173X10°°
Ros - 25CTOHEDUE  Res - Resistance value at 25°C 4000 0.907050 | 0.00361010 | 4.33462X10~°
T : JEPHIREE (°C) T : Ambient temperature (°C) 4500 0.897412 0.00395222 | 6.05201X10°
Co, C1, Cz & 2%k Co, C1, Cz : Constants 5000 0.885114 0.00436780 | 7.48048X10-*
Wi4EE Performance
o E Perfi Requi .~ .
SERER if#lﬂ_l_(% jocgéng?ce equirements e
Test ltems — Test Methods
{RELME Limit
EHE HEDFEEN 05°C
Resistance Within specified tolerance
EHLRERE HEEAN . .
TCR. Within specified T.C.R. +25C/+65T
WA (FRRERE) 05 TEASEED2.5% % 57 REFIHN
Overload ’ Rated voltage X2.5 for 5s.
& A ZEMRIE . 05 260C+5C. 10st1s
Resistance to soldering heat
BESE 05 —55C (30min.)/+25C (2~3min.)/4125C (30min.)/+25°C (2~3min.)
Rapid change of temperature ’ 5 cycles
it E & T > 40C+2C. 90%~95%RH. 1000h
Moisture resistance 1.585E ON/0.585E OFFDEER 1.5h ON/0.5h OFF cycle
70°C T AN 5 70°C+2C. 1000h
Endurance at 70C 1.58%M ON/0.58%fE OFFDEIHA 1.5h ON/0.5h OFF cycle

B{EHRLOEE  Precautions for Use

o FICRAZ L D IRMUEAZB L 30T, HORBMEZEL CTHAL Z &0, EREHTHALETL10CL LOWRERELT EI LE T,

OLP73Y ) — X3, RIRARKHLIE FIV T D X4 OC, MRRGRIL T THAH B A, e HE P&,

O BT — ¥ Y S MRHEIE SR AT R AN L =W A B LTl ) 328, IR U OGRE LR T zb AR, Ty a0 TED#F'TW?JJ%)JDZ eI by T — TSR
t‘..g:u}hﬁ U, BIARAR LD 52 150pFIC TE00VELLIZATY) THOE & AURPUEZAL A 2 5 fakiaid D 9O TIWRT S0, FRIERIRHC I & F LT, WBRISEEE 4 i 2
ENFLEALS T F&u,

o RS RUFEREL 72T ) v I‘%Hil: 779 0 AT DA A VAR A LT & N - B EEEORSASIFE LS bV A, T Ty s AL, WK - BEOAL X MM E
NTOIEHADRHD ET, ThoDA & VUMHERET 220123 FET > T &0, FHIM T ) —BAZZAERORE, Bhlkm Lok, 4+ Y 1EmEEs% < GHLTOIEARHD T,
RMARD A LT Ty 2 2% THRIC A S 2, FAAEEHET>TFE 0, &7, RFREIRPFERM - BEFICL 5T W, \HOA 4 Y MEWR A M S 28488 . BT - IS arESomn
oML S XA, TOHERIHIFLELTEINLDA A+ V’&Wﬁ’&ﬁfﬁf@‘éf:&) a5 TR0,

© BUGH 23 NOD IR 75 & liﬁi n5F LU YA (Nat), i (Cl) %04 F Y ORISR Eh S & @ﬁﬂl%urﬂﬁ SHZHNER SN TED TTOT, RE - BREE 23, THHKHIERON
IR BBGBL F5, M, R EE S :hf B MRS IS CHRiEE L, A o B S ’&b AORIZZRE T &0,

® T T A IIERG I étb&l\;‘ =3 AL 2 Z S fafRitres 0 4, 7, ;Tﬂ:?)‘ﬁ%ﬁﬁ:’* ISR 3 =N ﬂﬁiﬂ*l“lﬁftﬂ‘%fafﬂﬂ-ﬁ*f)h TS B B O PRGE
I — L OMEEFE KT L DT ,E‘Féon é 512, ZCRIREAIER IS EIROBA S AR IRE T — L ORHEZ S EFTOTIEEL 2 &

o ZOBORAFIZBIL & LT, i EOL - @il TFa v, HMHERE, 7YV 7ORH & UiEL ¥ — ) » 2 OHMER AR k& 7;: U FTOTITHE TS, 5~35C,/35~75%RH
O, WARI2y ARIE, BAZMIEOIKTEH 0 AR, K% - AEH 2 @bk, Wi s 2, HKES) 1220 FCX0EAZTI MK TR 3O TRFISIEH3 ZHE T &0,
® The resistance varies by its self heat-generation. Reasonable care must be exercised in using it by taking its self-heating into consideration. Sensors operated at rated power will cause temperature errors in

excess of 10°C.

® P73 series uses a special temperature sensing film (patented). Contact us if sensors are always operated in a high temperature region.

® The properly and electrostatically measured taping materials are used for the components, but attention should be paid to the fact that there is some danger the parts absorb on the top tapes to cause a failure in
the mounting and the parts are destructed by static electricity (equivalent to 500V or over at 150pF) to change the resistance in the conditions of an excessive dryness or after the parts are given vibration for a
long time as they are packaged on the tapes. Similarly, care should be given not to apply the excessive static electricity when mounting on the boards.

@ Jonic impurities such as flux etc. that are attached to these products or those mounted onto a PCB, negatively affect their moisture resistance, corrosion resistance, etc. The flux may contain ionic substances
like chlorine, acid, etc. Please wash them to get rid of these ionic substances especially when using lead-free solder that may contain much of the said substances for improving a wetting characteristic. Using
RMA solder or RMA flux, or well-washing is needed. Also, attaching ionic substances such as perspiration, salt etc. by storage environments or mounting conditions/environments negatively affects their
moisture resistance, corrosion resistance etc. Please wash them to remove the ionic substances when they are polluted.

©® When the components are polluted by ionic impurities like sodium(Na*), chlorine(Cl-) etc. included in perspiration and saliva, it leads to electric erosion. Avoid the pollution when storage, mounting and using.
Consider not to remain ionic substances on the components. Wash by pure water etc. and dry them when you find pollution.

® Please pay attention that the top of an iron does not direct touch to the components. There is a risk that may cause a change in resistance. Take care that another risk may happen that the protecting coat is
carbonized in an instant when touched directly by the top of the iron, also climatic-proof for electric corrosion or insulation of protecting coat may be dropped down. Be sure not to give high temperature on the
top of the iron as it will degrade the protecting coat.

® Avoid storing components under direct sun rays, high temperature/humidity. Direct sun rays will cause quality change of taping and difficulty of keeping appropriate peeling strength. 5~35°C/35~75%RH,
there is no deterioration of solderability for 12 months, but take special care for storing, because condensation, dust, and toxic gas like hydrogen sulfide, sulfurous acid gas, hydrogen chloride, etc. may drop
solderability.

AH2OATICHRBOAREFELKERTI3HENHY T, MEXRUEMERRNIC, MALKEL E TR EMBEBT IV, .
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. WWW. koanet.co.| P
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THERMAL SENSORS

LT 73 | 577y 7U =7 EREfumiis

Linear Positive Temp. Coefficient Flat Chip Resistors

W#EERX  Construction
" . . - L
i | w2 ; WA
o L3 w ®
®
| \ ¢
1 | | t
- —
f . k § D] R Protective coating |@| = 4 )L - % | Niplating
=-'- i E‘-'\‘ Q| EREE Resistive film ®| BAEDSZ Solder plating
®| ABER Inner electrode ® £33v7 Ceramic substrate
NEEE D F LY Coating color : Orange s . .
& . W4 #~FE  Dimensions
.ﬁﬁ Features % Type st % Dimensions (mm) Weight (g)
o D RSB R IER I #: T, (Inch Size Code) L+0.2 w=0.2 c clE t*0.1 (1000pcs)
o T.CR DA 4150~ 44500 X10-¢/K & 5 T7, (ogﬁs) 2.0 1.25 0.4£0.2 0.3 05 4.54
o K HTE SR T O HE RGN0 L % 5, =
- — - e (1206) 3.2 1.6 0.5+0.3 0.4 0.6 9.14
e 7u—, Ju—RGAAMTISHIEL T,
o ki T-8t 7 1) — ik, RoHSX LM T, .
® SMD thin film resistors with thermo-perceptivity. B&&EK  Type Designation
® Various TCRs +150~+4500X10-/K are available. 5] Examples
® Suitable for temperature control in various industrial g4 Type (773 | [ 0150 | [ 28 ] T | [2a ] [ J ]
equipment. [ [ [ [
. . New Type [ LT73 2B T TD 202 J 0150
® Suitable for both flow and reflow soldering. P | I || I | | I | | I | | I | | I |
® Products with lead free termination meet RoHS B | |[ERRERR| | BREH | |RTREME || SRINT | |ATHERE| | EREFSE | | ERRERY
requirements Product|| T.C.R. Power Termination Taping Nominal Resistance T.C.R.
: Code |[(X107¢/K)|| Rating | |Surface Material Resistance| | Tolerance ||(X10-%/K)
BZ%5 Reference Standards o e
IEC 60115-8 TE:4mm pitch
JIS C 5201-8 plastic
embossed
BK:Bulk

Ui PRI T ) — D> T L 2D F9,

T — ¥V DRI DO TIEARKDAPPENDIX CE S LT F Xy,

The terminal surface material lead free is standard.

For further information on taping, please refer to APPENDIX C on the back pages.

BWE# Ratings

% % ERED ReEREE Re@afTEE ERREAERE FREE#E |FT-E>J&a&MI—I

’T e Power Max. Working Max. Overload Rated Ambient |Operating Temperature| Taping & Q'ty/Reel (pcs)

yp Rating Voltage Voltage Temperature Range TD TE

2A 0.1W 50V 100V 5 5 . 5,000 4,000

70C —40C~+125C
2B 0.125W 75V 150V +70 0 125 5,000 4,000
WEUBE R R CESESE T.C.R. and Resistance Range
8 . - £ EFD
R R R b ) Anfak ez
T.C.R. (X10-9/K) T.C.R. Tolerance esistance Range (E24) esistance
2A 2B Tolerance

150-250-350+450+500 +100X10-9K 2k~24k 2k~51k G:+2%
600-700-800-900 +150X10-9/K 1k~20k 1k~43k

1000-1200-1400 +15% 1k~13k 1k~27k

1600-1800 510~4.7k 1k~10k

2000-2200+2400 510~4.7k 510~9.1k

2600-2800 510~3k 510~6.2k J: 5%
3000-3300-3600 +10% 510~3k 510~6.2k

3900 510~3k 510~6.2k

4200 100~1k 100~2k

4500 51~510 51~510

T.C.RMERSE +25°C~+75°C  T.C.R. Measuring Temperature: +25°C ~ +75°C

et CHERES

Rated voltage=/ Power Rating X Resistance value or Max. working voltage, whichever is lower.

TSR I X AFREHUEIC & 2 5 lfE, @R POREHMBLEOWFhrh SOESEREEL 20 £7,

AAZOTIIBHOEHREFELERTIHEN S £ ¥, WETROEMERRIC,

AR

EEETAREERERBT SV,

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.
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BEfTEREER Derating Curve WEFUREYEB]  Examples of Temperature Characteristics of Resistance
100 TCR.
2\ 60 (X107K)
1 i)
g% i € 50 4500
X S 40
Se HEAY 5 30 3300
RE A\ BE 2400
b \ KCE=
gl ' S5 1600
bt g 0 \ B @ 10
3 i \ 22 0
&2 ' HF 10
\ \ 2
1 \ o -20
0 . \ o
40 20 0 20 40 60, 80 100120, 140 -30

70 125 50 25 :(E)] 25 50 75 100 125
FEEREE  Ambient temperature (C) FEIERE  Ambient temperature (C)

R 70 CLL LT S h a5 e, EIXEmERim i< 6¢ - <,
EREE N AR L CTHA T X0,

For resistors operated at an ambient temperature of 70°C or above, a
power rating shall be derated in accordance with the above derating curve.

WEHUR BRI

Approximate Expression for Resistance-Temperature Characteristics T.C.R. c c c
S - , (X10-%/K) 0 1 2
(RFEMTH IR TIEH D £H A, Values are not guaranteed but typical.) 3000 0.934 0.00258 577X10=
Rr=Res (Co+CiT+C2T2) Rr: T CTOHHE  Rr: Resistance value at T°C 3300 0.927 0.00282 3.17X10~°
Res : 25°C TOHEHIME  Res : Resistance value at 25°C gggg 83:13; 8'88322 223;18:2
T: %(JJE]'IE (OC) T . Ambient temperature (OC) 4200 0:909 0:00353 4:44X1O’5
Co, C1, C2 : T Co, C1, Cz2 . Constants 4500 0.903 0.00377 4.89X10°°
Wi4EE Performance
SERIER iﬁ’l‘ﬁlﬁ \ Performance Requirements ——
Test ltems AIFEE (G005 Test Methods
{REHE  Limit fixKfE Typical
BiE HREDFEEN . 05°C
Resistance Within specified tolerance
EHRERE HEEAN . . o
TCR. Within specified T.C.R. +25¢C/+75C
BERT (B 1 023 EREEX25EX IFZEAETEEDE /5 258N
Overload (Short time) : Rated voltage X2.5 or Max. overload vol. for 5s, whichever is lower.
3 A TR _ 1 0.10 260C*57C, 10st1s
Re5|stance to soldering heat
/ml XIp\ — o, . o, .
e change T 1 0.10 40°C (30min.)/~4-125C (30min.) 5 cycles
it/ R & T 3 0.54 40C£2C, 90%~95%RH, 1000h
Moisture resistance ’ 1.585E ON/0.58%fE OFFMEHE 1.5h ON/0.5h OFF cycle
70C TOMmM A 3 0.62 70C+2C, 1000h
Endurance at 70°C ) 1.585@ ON/0.585E OFFDEER 1.5h ON/0.5h OFF cycle
(B — 0.05 —40°C, 45min.
Low temperature exposure
=RME _ .
High temperature exposure 0.21 125, 100n

BM{ERA_LDFE  Precautions for Use

o DT — ¥V MRHGEIE A FELSR AT L 2W AL T 320, FRICER L CRELEZRRITS 2HAX. 7 -V 70 % £ TRIFMIRE 2 M A 251213 b v 77 — 7 IS8 A5
WA U, BIRARR AR L7220 | B 23X (150pFIS TE00VELLIZAT ) THIE & RURPUEZAL At 2 fabfaid 0 9O TR T S0, FRIERIFHC I & F LT 8, WIS 4 i 2 Fn
ENFHALS THE T,

O KB ORIEL 227 ) ¥ MBS T T v 7 ZFIZX B A A VEARMIBE M LT B & N - IS RMEOR» S FE LS B EtA, 7Ty y AN, HiR - BREOA X VIEMESE
NTOIHANHD ET., ThoDA & Y UMHERET 27201230 ET > TF &0, FHIM T ) —BAZZAMEROEE. Whlkm Lo%s, A A Y EIEE L EALTWEEARHD T,
RMARD AT Ty o 2% THHIZA S0, FAGHGHET > TFE W0, 72, RFRERPFERM - BEFICL 5T T, \HOA 4 VMR A M S8 25488 iR - g0 R
POIFE LS B EXA, ZOHFIFIHLELTEINSDA & Y MWREIRET 2 72012 & T > T RS0,

© BUS S NDIFRE 4 E12EEh 5T b Y w4 (Nat), i (C1) F0 4 4 Y EOAMW B TREh B & %ﬁﬁk’&nh% SEZENMERSNTHD ETOT, R - i E - RG5O
b BREOEL EF, FHIPRET — MM ARG SR04, WS EPIET — IS RS E AR L 3L WICHMEER TS 2 LRI s ”) i@‘, Wi VHREASER & 7 A SRR

ZCURHHEIE L. A & PR S 20 OBRIC ZROETT S0,

o i — U LI KAHA I D L LTT3D GIREIEA IR E N D R b D FTOTIEREF S0,

o T TREMEHEBMMII Y5 A0k S TR T I, EIEE AR SEMEr 0 £3, /2, T TOESEER#EI- MY T e H’ﬁll#l BALT B faktisid b . BAZ S B WL & O R
I— POMIRMESICT L ETOTITEE T 0, 5610, T CRBENIERISEROEA SR ICRET — L OBL1E L bhiﬁ‘ﬂ)’( WL R EN,

ZORFBORIIZBL & LTid, ma ik - .%m.l%m’&sﬁh"cT v, EHILE, Ty SOERERUEIES Y — ) v REOHMER S RIEL 20 3O TITHET &, 5~35C,/35~75%RH
ﬁ)i»%’u\ WIAR12 7y AL, FAZMNIMOK TFIZD D AN, K58 - FlEH 2 GifbR3E, Hbiley 2, HKES) - ZZ0FCXDBAEMFIERMETFRL FTOTREICIE Hr ZHE T a0,
® The properly and electrostatically measured taping materials are used for the components, but attention should be paid to the fact that there is some danger the parts absorb on the top tapes to cause a failure in
the mounting and the parts are destructed by static electricity (equivalent to 500V or over at 150pF) to change the resistance in the conditions of an excessive dryness or after the parts are given vibration for a

long time as they are packaged on the tapes. Similarly, care should be given not to apply the excessive static electricity when mounting on the boards.

@ [onic impurities such as flux etc. that are attached to these products or those mounted onto a PCB, negatively affect their moisture resistance, corrosion resistance, etc. The flux may contain ionic substances
like chlorine, acid, etc. Please wash them to get rid of these ionic substances especially when using lead-free solder that may contain much of the said substances for improving a wetting characteristic. Using
RMA solder or RMA flux, or well-washing is needed. Also, attaching ionic substances such as perspiration, salt etc. by storage environments or mounting conditions/environments negatively affects their
moisture resistance, corrosion resistance etc. Please wash them to remove the ionic substances when they are polluted.

©® When the components are polluted by ionic impurities like sodium(Na*), chlorine(Cl") etc. included in perspiration and saliva, it leads to electric erosion. Avoid the pollution when storage, mounting and using.
In particular, if desiccants are applied and the above impurities remain between the product and the coating, further leading to electric erosion is confirmed. Consider not to remain ionic substances on the
components. Wash by pure water etc. and dry them when you find pollution.

® An overcurrent such as surge, etc.may break the metal film of LT73.

® Please pay attention that the top of an iron does not direct touch to the components. There is a risk that may cause a change in resistance. Take care that another risk may happen that the protecting coat is
carbonized in an instant when touched directly by the top of the iron, also climatic-proof for electric corrosion or insulation of protecting coat may be dropped down. Be sure not to give high temperature on the
top of the iron as it will degrade the protecting coat.

® Avoid storing components under direct sun rays, high temperature/humidity. Direct sun rays will cause quality change of taping and difficulty of keeping appropriate peeling strength. 5~35°C/35~75%RH,
there is no deterioration of solderability for 12 months, but take special care for storing, because condensation, dust, and toxic gas like hydrogen sulfide, sulfurous acid gas, hydrogen chloride, etc. may drop
solderability.

AH2OATICHRBOAREFELKERTI3HENHY T, MEXRUEMERRNIC, MALKEL E TR EMBEBT IV, .
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THERMAL SENSOR

n ' — ﬁ = ke ] O
2 M I T MELFRZ U — 7 IE;RE R UK 2R
3 a MELF Type Linear Positive Temp.Coefficient Resistor
[}
!
wn . )
fﬁ T W#E&R  Construction
me £
-2 ® i 2® @
l_
- = 3 =
—ea— — ] \
Gie G Ol Skl A =
L D2
[OREEEET Insulation_coating @ | ElEx vy T Electrode cap
@] kY3254 | Trimming line ® | EREE Resistive film
5’*%@ V= Coating color : Gray ®| 73397 Ceramic core ® | ®1 Marking
# K 13tiF Color code : 3-color bands
9421 Dimensions
Wi5R Features WA
o MDD GBI Y = 7EHi T4, & Type st % Dimensions (mm) Weight (g)
o MiEi D CIEED HaErnd D A . (Inch Size Code) L*0.2 C min. D1+0.1 D2 max. D3 max. (1000pcs)
.mE’AL\T.C.R.l:*ﬂ‘};‘l‘:\Li—g—O 2B 35 05 1 45 1 55 01 24
® TR EE 23515 T, (1406)
® RIS IR AR ISR TV T, (2909) 59 05 2.2 2.4 0.15 72
eYyu—, Ju—, ZTERAFMFITHIELET,
® i 78 7 U — ik, RoHSKIBM T, = N . .
® SMD style linear positive temp. metal film resistors. L LRt 0 Type Designation
® Free direction for mounting due to cylindrical 5 Example
design.
® The electrode strength is firm. OldType [ MLT | [ 0600 | [ 2B | \ '|" | | 1k‘Q | | ,‘j \
® Wide TCRs are available. New T
ype| MLT 2B T TE 102 J 0600
® Superior in the linearity of resistance change to [MLT ] | \ | \ | | \ | I | | \ | | I |
temperature. @ B | |EREERY | EREN | RTRENE| | ZRINT | | AFHERE EREREE| | ERRERN
® Suitable for reflow, flow and iron solderings. Product|| T.C.R. Power || Terminal || Taping || Nominal || Resistance || T.C.R.
® Products with lead free termination meet RoHS Code ||(X10-¢/K)|| Rating | |Surface Material Resistance| | Tolerance ||(X10~¢/K)
requirements. 2B:0.125W| | T:Sn TEF-t>4|| 3digits || G:i+2% || 4 digits
. . 2E:0.25W || L:Sn/Pb | | TE:Taping J:£5%
BAR%E Applications BK/CL7
® & — & OHIFHIEIEE DR Al E BK:Buk

® Thermal compensation for motor control circuits

T REMEZI 7 ) —H o EMAEHEL LD £,

B3 24# Reference Standards T —E VORI DV TUZEARDAPPENDIX CA# BB L TF X1y,
IEC 60115-1 For further information on taping, please refer to APPENDIX C on the back pages.
JIS C 5201-8

W Ratings

= = : 5 —R 4&
. ERED BEUASE | BSAANEE | CREESE 5 P R A =R EBRM
7 Power Max. Working Max. Overload | Rated Ambient Operating Packaging & Q'ty
Type Rating Voltage Voltage Temperature Temp. Range % Box (pes) =)0 Reel
2B 0.125W 150V 300V +70C —40°C~+125C 40,000 3,000
2E 0.25W 250V 500V 10,000 1,500
BEREEFHRVCESESZBE T.C.R. and Resistance Range
ERREFEY | BRBEFNEEE B e AR
TCR. TCR. Rasistance Range (Q) Rasistance
(X10-9K) Tolerance E24 Tolerance
2B 2E
150+ 250 - 350
450500 +100X10-9K 510~51k 1k~100k G:*x2%
600+700 +150X10-9/K 1k~43k 2k~82k
800+900 - 2k~43k 3.9k~82k
1000+1200 1400 +15% 3k~27k 6.2k~51k
16001800 - 0 1k~10k 3k~27k
2000 - 2200 * 2400 820~9.1k 1k~22k
26002800 820~6.2k 1k~18k J:+5%
3000 - 3300 10~5.1k 10~7.5k
3600 +10% 10~5.1k 10~7.5k
3900 10~3.3k 10~6.2k
4200 10~680 10~1.3k
4500 10~330 10~680

TERFFEIE Gy A TR ) X A PREHUINIC X 2 5L, 3R OmEHEHEEO W/ NSV EEREE L A0 £7,

Rated voltage=+/ Power Rating X Resistance value or Max. working voltage, whichever is lower.
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WA Derating Curve WEHUE BB CSD-'
Example of Temperature Characteristics of Resistance Ej:L
100 N TCR D )Fd_rﬁ
i 60 (X107K) N
5 80 ! 2 5
S 2 : &5 4500 %
X8 AN $2 40 S
S5 60 . SE 3300 d
23 HE AN @ 2 30
R & i ®s % 2400
R . 2e 1600
@ g ! \ o 10
= oo 1 1 T 1 1 1
& 20 ' \ = = 0
: \ K210
0 | 8 -20
40 20 0 20 40 604 80 100 120 140 -30
70 125 -50 -25 0 25 50 75 100 125
EEBE Ambient temperature ('C) EIFERE Ambient temperature (C)
FAHERETOCLL LT 2 h 25413, EXBEAERIHRIZHE > T, & MORGENRE HPHIZ . SWR/50C up T,
Ko EE T & BRI L TR T S0, % Guaranteed temperature range : Room temperature+50°C.

For resistors operated at an ambient temperature of 70°C or above, a power
rating shall be derated in accordance with the above derating curve.

EEHEESFMERIZN Approximate Expression for Resistance-Temperature Characteristics

(REMWTH D IREEETIZH D ¥ A, Values are not guaranteed but typical.) TCR. c c c
Rr=Res (Co+C1T+C2T2) Rr: T'CTOHEHE  Rr: Resistance value at T'C (X10-9/K) 0 ! 2
- . . o, - . . —6
Ros : 25°CTOHEPUE  Ros © Resistance value at 25°C gggg 8 gg;‘ 8 88;22 g Z;é}g,e
T : JEBWRE (°C) T : Ambient temperature (‘C) 3600 0.921 0.00306 3.58X10~°
Co, C1, C2 . EH Co, C1, C2 : Constants 3900 0.915 0.00330 4.00X10°°
4200 0.909 0.00353 4.44X10°°
4500 0.903 0.00377 4.89X10°°
Wi4EE Performance
o E Perf Requi e .
SEEE %L%J_L(%focg;ng?ce equirements e
Test ltems — - - Test Methods
{REHE Limit XRIE Typical
EhE HEDHBTEA o 05°C
Resistance Within specified tolerance
EIBERE HEEN _ =i8/50C up
T.C.R. Within specified T.C.R. Room temperature+50C
BET (FERER) 1 0.75 TEIREE X 2.5 &% 5 FENIH
Overload (Short time) : Rated voltage X 2.5 for 5s
& A ZEMIRIE . 1 0.75 260°C+5C, 10s+1s
Resistance to soldering heat
BESE e . . .
Rapid change of temperature 1 0.75 55°C (30min.)/+125°C (30min.) 5 cycles
(=N 3 5 40C*2C, 90%~95%RH, 1000h
Moisture resistance 1.585E ON/0.585E OFFDEER 1.5h ON/0.5h OFF cycle
70C TOMmM A 3 2 70Cx2C, 1000h
Endurance at 70°C 1.58%M ON/0.58%f# OFFDEHA 1.5h ON/0.5h OFF cycle

BfEA_LDFE  Precautions for Use

O KBURMBRUFER LT ) v MHMRIZT 7 9 7 ZFIZK 54 & Y URMIELA S LT3 & etk - iWEEMSFOR»5irE L <
HNELA, 77927 AMTE, R - BEOA T VEMENEEINTOIGABHDET, ThoDA+ VEWBEABRET 5720
ICREFETH>TIE W, FHIHE 7Y —FAZEHEHOBE. WA oK, A A U HHEEZSEA LTI BARH D X T,
RMARDIZAZXIET 7 v o X% THHICA 22, FAAEEEIT->TIE W, £, IREBRIERLFREMN - BEFITL ST, T,
BEOA L VB ENE X LBAS . e - WEAMZEORP O LS DD A, ZOHERKIZHLEILTEINRLDA
*UMWE ERET B0 E T TR &N,

® Jonic impurities such as flux etc. that are attached to these products or those mounted onto a PCB, negatively affect their moisture
resistance, corrosion resistance, etc. The flux may contain ionic substances like chlorine, acid, etc. Please wash them to get rid of these
ionic substances especially when using lead-free solder that may contain much of the said substances for improving a wetting
characteristic. Using RMA solder or RMA flux, or well-washing is needed. Also, attaching ionic substances such as perspiration, salt etc.
by storage environments or mounting conditions/environments negatively affects their moisture resistance, corrosion resistance etc.
Please wash them to remove the ionic substances when they are polluted.

AH2OATICHRBOAREFELKERTI3HEN HY T, MEXRUEMERRNIC, MALKEL E TR EMBEBT IV, .
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NTC THERMISTORS

NT730EEZ: 7027

Wi &ERX  Construction
» » :

i
A
N
]

/m

Thermal Sensors

102 102

102 102

OIEET Protective coating |@| = v 47 JL% > % | Ni plating
@| %—3 X &2 FfE | Thermistor film B FAED - Solder plating
®| AREE Inner electrode  [®)| €53 v 7 Ceramic substrate

S 0 €Y 2 Coating color : Pink

W4i#5~F%  Dimensions
Wi¥E Features !

® [[iF3e 5 { TOWBENTCT » 74— I 22 TT. (ﬁf Size o) [£02 w_j- 2 Dlminswns (mm)d t ‘("1'3'5’5’;‘53))
° E%i;oﬂs;ﬁ)};ﬁ iﬂ; ;6;8 "2012% 4 2°C0.5mm. 3216 (0603) 16 08401 | 03%01 | 03%01 | 05%+0.1 254
© MG A3k < FEEMITER TV T, (0805) 20 125401 | 04402 | 03%92 05702 487
® TR HAITAZD - F CHEMITENR TV E T, 2B
0 Tt Tu— it AR IS 2. i 32 16402 | 05403 | 04%2 | 06401 10.12
® Ui T8 7 ) — i3, ROHSHIE T4, &k, #8Hl. # 7 21 .
AGENBH T A IZROHSOERIRI T, BA&EK  Type Designation
® SMD type thick film NTC chip thermistors. 5l Examples
® Thinner (0.5mm in 1608, 2012 sizes, 0.6mm in 3216 size) than
the multilayer type. Old Type [ TP | | 10“(9 | | I‘( |
® Excellent mountability due to its higher mechanical strength. NewType [NT73 | [ 2A | [ T | [ TD | [108 | [ K | [3800 |[ J |
° Exc.ellent mountability due to its solder plating a.t the terminal section. ﬁ‘ﬁ W‘W R &‘MI ’Mﬁ?k = E‘?-FE . ’Aﬁr\l‘ﬁﬁ SERFEE
@ Suitable for both flow and reflow solderings. Power || Termination || Taping || Nominal || Resistance || Nominal | | B Constant
® Products with lead free termination meet RoHS requirements. Rating | |Surface Material Resistance| | Tolerance | |B Constant| | Tolerance
. . . . . . . " : qi F59 ¥30
RoHS regula.tlon is not intended for Pb-glass contained in ;X;g:gmw I:-gr’:/Pb TD-;L"nThpgg';er 3digits ‘Ij(:-ltfo/g/o S‘Egé:
electrode, resistor element and glass. 2B'5.0mW BK:Bulk L+15% K+10%
Vi 37 ) — S HVELUE & o
W3 EH  Reference Standards L DRI <13 5 £ PAPPENDIX C2 BHL <5 o,
IEC 60115-1 JIS C5201-8 JIS C 2570 For further information on taping, please refer to APPENDIX C on the back pages.

Mg —BE4SM Resistance—Temperature Characteristic (eEhs Ty
@ Typical)

10,000,000 iRinfE (at 25°C) 1kQ 5kQ 10kQ 100kQ 10kQ
Risyslancae _
BEM (25C775C) 3200K 3500K 3700K 3800K 4100K
B Constant
1,000,000 QE Temp. ()~ Q kQ kQ kQ kQ
1 OOkQ 7 Unit
-55 38770 273.24 638.23 7692.5 1203.1
-50 28840 197.67 465.81 5414.6 820.76
100,000 -45 21706 144.85 343.25 3864.5 568.09
a3 -40 16517 107.43 255.22 2794.3 398.57
- 10kQ -35 12698 80.577 191.37 2045.2 283.20
] -30 9857.0 61.077 144.64 1514.1 203.64
& 10,000 -25 7721.2 46.759 110.13 1133.0 148.07
2 -20 6100.5 36.137 83.710 856.49 108.37
e 1kQ 3800K -15 4858.7 28.173 64.190 653.63 80.182
-10 3899.0 22147 49.640 503.31 59.943
@ 1,000 -5 3151.3 17.546 38.680 390.86 45.252
2 0 2564.2 14.004 30.370 305.97 34.478
W 3800K 5 2099.9 11.256 23.970 241.34 26.473
10 1730.0 9.1063 19.070 191.73 20.506
100 15 1433.5 7.4135 15.270 153.36 16.016
3200K 20 1194.2 6.0712 12.320 123.46 12.608
25 1000.0 5.0000 10.000 100.00 10.000
30 841.48 4.1398 8.1700 81.470 7.9880
10 35 711.39 3.4451 6.7100 66.739 6.4242
50 25 0 25 50 75 100 125 40 604.07 2.8809 5.5500 54.959 5.1999
BE  Temperature (C) 45 515.10 2.4202 4.6100 45.484 4.2349
ik P 50 441.00 2.0421 3.8500 37.823 3.4692
55 379.00 1.7302 3.2300 31.594 2.8585
¥ — I 22 OIEPI—IEER RPN cR1I TR IR E T, 60 326.90 1.4718 2.7200 26.506 2.3682
65 282.95 1.2568 2.3100 22.330 1.9721
R=Ro exp {B (1/T—1/To)} (&1 70 245.72 1.0771 1.9700 18.886 1.6504
REIET ()10 SR Ro  SIET) (K1 2013 5 U641 7 21408 | aseesr [ temo [ 16035 | 1367
B : BE# (K) ¥T(K)=t(C)+273.15 85 163.96 0.69199 1.2500 11.682 0.99491
90 144.11 0.60087 1.0800 10.022 0.84926
The resistance - temperature characteristics of a thermistor can be 95 127.00 0.52329 0.94000 8.6257 0.72802
. . 100 112.21 0.45701 0.82000 7.4466 0.62662
approximated by equation 1. 105 99.377 0.40016 0.72000 6.4466 0.54156
R=Rs exp {B(1/T—1/To)} (eql) 110 88.224 0.35129 0.63000 5.5968 0.46982
L 115 78.501 0.30915 0.56000 4.8721 0.40906
R ! resistance at absolute temperature T (K) 120 70.004 0.27272 0.49000 4.2523 0.35741
Ro | resistance at absolute temperature To (K) 125 62.558 0.24114 0.44000 3.7207 0.31332
B : B constant (K) KAWL 30 1 BB DA & 3R 7= fifi T,
¥T (K)=t (‘C)+273.15 % The resistances at each temperature are found by an approximate expression.
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HEE# Ratings

e K
Style

EhiiE
Resistance
(Q)at25C

EIETEE
Resistance
Tolerance

BEH
B Constant (K)
at 25C/75C

B EMRFAE
B Constant
Tolerance

EREA
Power Rating
(mw)

S5 R i
Operating
Temp.Range

TF—E T LB -V
Taping & Q'ty/Reel (pcs)

TD

T/

61.21: 3500 K.i+10/o
15k 3800 JiE5%
10k 3700 H:*3%
20k
22k J:*+5%
30k K:£10%
33k 3800
47k
68k
100k
47k 4100
1K 3200
2k K:+10%
2.2k L:+15%

NaWea %]

=
= p
(0]
Q
3
o
w
(0]
=}
72}
o
=)
w

1J 5 —55C~—+125TC 5,000

J:5%

H:%3%

K:+10%

J 5% 3500

K:£10%
L:£15%

6.8k K:£10%.L:£15%

J:+5%

K:£10%

30k 3800 Ji5%

2A 5 —55C~—+125C

5,000

J 5%
50k K:£10%
10k L:£15%

3950

[, S +39%
30k 4100 H:E£3%

1k 3200

K:+10%
L:£15%

3500 K:£10%

2B 10k 5
J:+5%

K:£10%
L:+15%

—55C~+125C 5,000

3800 Jit5%

68k
100k

BURECER — KXt — (2%{l)  Thermal Dissipation Constant —In the atmosphere— (Reference)
1J:2.0mW/°C, 2A:2.8mW/°C., 2B:3.0mW/C

£
BMi4EE  Performance
. & Perf R i a N
SRESTEE *E#%il_ , Performance equirement -
Test ltems ARSE b ) Test Methods
1REEME  Limit XR1E Typical
RHLE HMEDHFBEN _ o5°C
Resistance Within specified tolerance
BE HEDFREAN _ B B
B Constant Within specified tolerance +25C/+75C
3 A 72 THERTE 1 05 e -
Resistance to soldering heat | 2 : 1kQ 1.0 : 1kQ 260°C£5C, 10st1s
REBZ - : ; :
Rapid change of temperature | ° 1.3 55°C (30min.)/+125°C (30min.) 50 cycles
TR Em “C4+2°C. 90%~959
Ty . 3 1.1 40°C£2°C, 90%~95%RH, 1000h
EAR & . .
Load life 3 25 80°C+=3°C, DC5mW, 1000h
SEE B
High temperature exposure | 3 1.6 80°C, 1000h

BM{EALDEE  Precautions for Use
o EMBHL LOAMZENINT % & FMEABIENRMTE AL ED ETDT, EHRBHNTIHAT XU,

® Use it within the rated power as it is not able to detect exact temperature, when load over the rated power is applied.

AHZOTICHBBOGHEFELKERT2HEIH Y ET, WEXROEMERFIC. MALHEL E TRAREMERT SV,
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PTC THERMISTORS

PT721

PTC Chip Thermistors

BfFv IJPTCY—=X%

WiEER  Construction

REE Protective coating [@ [ = v T % [ Ni plating |
@ | AEBEE Inner electrode ® [ ERE | Resistor |
Q| ALEDE Solder plating
S L ERERESET S0, . . .
Coating color : Please refer to the rating table below. W5i#5~HE  Dimensions
& Type st % Dimentions (mm) Weight (g)
B4R Features (Inch Size Code) | L=+0.2 [ w+0.2 | t +0.2 c (1000pcs)
® [ FEDPTCH — I X4 TF, 2A .
o /IVH - R CISRIRIAVN & < D E T (0805) 20 | T& | 10 Joex02 145
o 3D 7= R E M RIFTF, 2B
- AtA e R 3.2 16 10 | 05+03 205
® 3 o ) —JREIZ70°C, 80°C., 100°CAEIRTE 7, (1206)
o) 7u—FALMIFIZHIBL £7,
Ui 8T ) —fhid, RoHSHIBM TY, BSE&#EE  Type Designation
® Surface mount PTC thermistors. 5l Example
® Small type and light weight to reduce mounting
space. OdType [PT72 | [ 2A ] [8C | [ TE | [470Q]
[ I [ [ [
® Excellent thermal response because of surface NewType [PT72] [ 2A ] [ T ] [®8c ] [T ] [4rn]
mount type. ‘ ‘ ‘ ‘
. . e . .

Curie temperatures : 70°C, 80°C, 100°C are B @ ¥ % w72EHE| [%av—mg| | —mT | [omEnE
selectable. Product Style Terminal Curie Taping Nominal
® Suitable for reflow soldering. Code Surface Material Temp. Resistance
® Products with lead free termination meet RoHS 2A2.0X1.25mm| | T:Sn 70C:70C TE:4mmpitch| | 3 digits

requirements. 2B:3.2X1.6mm L:Sn/Pb 80C:80C plastic
100C:100C embossed
BK:Bulk

BA%E Applications

 PAVES N ¥ MIAVES (00)) -/

o iy 7 T4 bDA voN— sl

erL 7Y

e —F—FT 44

® Overheat protection for power transistors and
power-ICs.

® Inverter circuits for LCD back lights.

® Air conditioners.

® Car audios.

WEH Ratings

WP RMMEIII T ) — > EWMAEREE 5D 4,
T =YV ZOFMII DN TIEEARDAPPENDIX CESH LT F &\,
For further information on taping, please refer to APPENDIX C on the back pages.

% % Xa1U—RE | Ske AREHRE | BREFEE ROSD7HE DB ReFAERE | FHEEHRE FT-ECJ7LaRBI-I
7 . . . . =] sz . . . 1
Type Curie Coating Nomlnal Resistance Temp. at R25X7 Max. Working | Operating Temp. | Taping & Q'ty/Reel (pcs)
Temp. Color |Resistance (Q)| Tolerance Voltage Range TE
70C 2 Black 85C+10C
2A 80C Z Brown 470 95C+10C
100C # Blue 115C£10C . .
70C 2 Black 120,470,1k +50% 85Cx10C 16V 85T~ +125¢C 8,000
2B 80C % Brown 50,470,1k 95C=+10C
100C & Blue 470,1k 115C+10C

AAZOTIIBHOEHREFELERTIHEN S £ ¥, WETROEMERRIC,
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.
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MEHUEEYSE  Temperature Characteristic of Resistance HMEEEA Circuit Example csb-'
ot o1 o bS5 Y 2 S EBREREE S b
1000 70°C_80C 100C Over-current protection for transistor circuits % oy
= — o\
I R
[1] 1] ® a
100 :/ i—
J ]
/. ]
] II II PT72 R2
~ @
s [ 1]
@y 10 >
=3 H—
® o 7 f
17
/1 ]
1 )/ VA
7 7 R1
%Zi
0.1 ®
20 0 20 40 60 80 100 120 140 160
BE  Temperature (C)
W48t Performance
o E Perf Requi e .
SEER *Aﬁ’fll_% erformance Requirements e
Test ltems — - - Test Methods
{REEME Limit X=fE Typical
RAZHME 20 4 260C+5C, 10s%1s
Resistance to soldering heat
BESE e . . .
T 20 4 55°C (30min.)/4-125C (30min.) 5 cycles
?Rﬁﬁ:ﬁé 50 35 25T
esistance
ffﬁ‘j‘/nu'!ﬁ_ . 20 4 40C£27C, 90%~95%RH, 1000h
Humidity resistance
EARET 5 4 25C+2C, 1000h
Load life EMREE Rated voltage

B{ERA_EDFE  Precautions for Use

O FFER A BREE T GRITH 2. IR H AFFHAE) TIIMREI BT BN D 5 DAL ANTT X0,

O RO D IZBBITH L TEHEA bL AL D ET, KD, AN LTTF X0,

o A HFIZ) Tu—DADORIBE D £9,

o BT AIKICEHEZ TENSNDE ERITI BB DD T,

® Utilizations under the unusual environment (deoxidization-gas and corrosion-gas and others) are strictly prohibited because of a possible
deterioration of the performance.

® Warp of a board may cause direct damage to the components. The warp and twist are required to be minimized as much as possible.

® Reflow soldering is only applicable.

® Be sure not to touch the components (PT72) body by a soldering iron to avoid chipping.

AH2OATICHRBOAREFELKERTI3HEN HY T, MEXRUEMERRNIC, MALKEL E TR EMBEBT IV, .
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use WWW. koanet.co.| P
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THERMAL SENSORS

SDT73 | 8¥7y7asemaEtyy

Platinum Thin Film Thermal Chip Sensors

B#E&R  Construction
- -
t
LLJ o © ®

D] ReEE Protective coating |@| = 4 JL& - % [ Niplating

BIEES 11 Platinum thinfilm | ®)| ldAESH > Z Solder plating

Q] REEE Inner electrode ® 5397 Ceramic substrate

W5 #5~F% Dimensions
Wi5K Features
o D (e RS v v T, : i % Type ) <% Dimensions (mm) \:Veight (g;
o JEHUIIE R (T.CR) ATIS - DINBUASIZHEfL L T | InCh Sgg oo w c d L 1000pcs
o] i'é‘o (1206) 3.2+0.2 1.6+0.2 0.5%+0.3 0.5+0.3 | 0.5+0.15 9.0
® KAHPE AT OISR E L 9,
)7 Ei‘_‘ L 7a—=R@AENTIEHEL T, .Eﬁ%*%[& Type Designation
ORoHSxﬂL‘hn:ﬁ':’C“j‘o ,ﬁu Example
 SMD platinum thin film thermal sensors. P
® T.C.R. is in accordance with JIS - DIN standards. \ SD"T73 | | ZF | T | \ TF | \ 1?0 | ": | 38‘50 |
° Sult?ble for temperature control in various industrial 5 @ v1x | [Br=mnE —RINT ATERE | | EREEE | | ERRERR
equipment. Product Size Terminal Taping Nominal Resistance T.C.R.
® Suitable for both flow and reflow solderings. Code Surface Material Resistance| | Tolerance | | (X10-%/K)
® Products meet RoHS requirements. 2B:3.2X1.6mm T:Sn TEK: 4mm pitch 100:100Q | | C:+0.2%
plastic embossed| | 500 : 500 Q F:®x1%

MAE Applications i
® Kb o o B [al g oD R AR Fastcanbosed
o il {5 . AR O I AL BRI
o4 71) v FICOIGFEHHfE . BK: Bulk

® Temperature compensation for various kinds of
sensor drive circuits.

® Temperature compensation for telecommunication
and measuring equipment.

® Temperature compensation for Hybrid ICs.

F =V T OFMIZ DN TIZERDAPPENDIX CE S L TF &\,
For further information on taping, please refer to APPENDIX C on the back pages.

HM=:E31& Reference Standards
IEC 60751 JISC1604 DIN EN 60751

B+ Ratings

W % EHE  |ERERES| BETH: | BNEEH. | EURERN | EREERNNSE | HARERE | eREhc | TEXTLARNE
.F o Resistance | Resistance |Thermal Time [Thermal Dissipation|  T.C.R. T.C.R. Tolerance | Operating Power Taping & Q'ty/Reel (pcs)
yp at0C Tolerance Constant Constant (X10-%/K) (X10-%/K) |Temperature Range Rating TEK TE
100Q C:*0.2% . 5 .
=+ —. ~
SDT73 2B 500Q F:tio 6.5s 2.4mwW/C 3850 *50 55C~+155C 0.063W 1,000 5,000

%1 JISO 7 5 ABMMBLIZ DX & LTk, L ZEun,
%2 FFER - BURECERIIERE RSP THIE L BT, 25l E A0 3, X, RTFHEAEADETH D IEHAEREEAFETEDD T,
FIMFER L RETIE, BUEGERIIIAmMW/ CL 5 b £9,
3 R THEMIEACRIIC & > QRE EAZEH T B35S L3, @, WEERE. 100Q TiE, 1mA, 500Q Tid, 0.1mAZHEREN2-L 9,
%1 Please consult with us about the products equivalent to class B of JIS.
%2 Thermal time constant and thermal dissipation constant are reference values, which are values of elements and vary with connecting or fixing methods.
Thermal dissipation constant is approx. 4mW/°C under the surface mounting condition.
%3 Specified current is a current value that is used at reliability test under the condition of self heat-generation that can be disregarded.
Oridinarily recommended measuring currents are 1mA for 100 Q and 0.1mA for 500Q.

B{EALEDEE  Precautions for Use

O EE A, HEDEE (100Q © 1mA,500Q : 0.1mA) %A 2HAE. AR X 2% EAEFR L T, SEMEAL TR E v,

ORI ORI L 22 ) Y MERIZT Ty ZAFIT L B A A VHEARMIE M E LTS L Y - TS EMEOE,SIFE LS b A, 7T vy ANICIE, K - B
DAF VHEWENREEINTCOBIEARDDET., ThoDAF UV HEWEEABRETE20ICBFET > T I IV, BRI 7 U —RAZ 2HEHOEA. Ehtkfm Lok, 44
MWEE 2L GALTOAEABH D 3., RMARDIIALZIET 7 v o7 25 THMHIZK 30, +05kidEiT>TFaW, F72, RERIECIREEMN - RS Ik > T T,
WEHOA &V UWE &S 24 e - IWEAMSEOMN»OIE LS b A, TOHERFIHLELTEZhEDA F VY HEWEABRET 2 -0IC0%F 42T >TT
N,

OB AADTRMER A EIZEHEENE T Y Y ANaY), HWERCHEDA & Y HEORMIEISHR S h b L, BMAFRE L2 HPMERSNTED TTOT, R - il E 72,
ZHEFAREISEG O I & BHIOB L £ 3. M. ERHER S N A MRS TR L. A A VRS OIS ZRIE T &0,

O Z CRMIERMIZY 2580k d THRE TSV, AR SfaMMtrd 0 4, /2, TTRPEERGET — McU D 3&, BRI T 2 fakiEsrisd v, Eilu
K BMHEE R ORGE T — P OMEERMER KT L ETOTIER T E W, 512, T TRRENIERICEBOSA L RMKICRET — FOHUAEFEL5METOTIEELS L0,

AHEOTICHBBOMHEFECKERT2HEN/ H Y E T, WEXROEMERTIC. MALHEEL E TRREMERT SV,
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o ZDBIMOMEIZB L £ LTIX, EHHN - SEZEAET T TSV, HEHXZ, 7-EV/OEEEZ L LEIESAY —) V7V REOMHIEAREEL 2D FFTOTITHEFRE T S,
5~35°C/35~75%RHO & WIAKI2y AL, FALMIHEOIKTIZS D A, % - Al 2 Gt KK, Wik r 2, HEOKES) 122 0FICL0IAZ T EK
THLETOTRBEIITH A ZTER T S0,

©® When measuring current higher than rated current (100Q : 1mA, 500Q : 0.1mA) is used, calculate a rise in temperature by self-heating and confirm the error range.

® [onic impurities such as flux etc. that are attached to these products or those mounted onto a PCB, negatively affect their moisture resistance, corrosion resistance, etc. The flux may
contain ionic substances like chlorine, acid, etc. Please wash them to get rid of these ionic substances especially when using lead-free solder that may contain much of the said
substances for improving a wetting characteristic. Using RMA solder or RMA flux, or well-washing is needed. Also, attaching ionic substances such as perspiration, salt etc. by storage
environments or mounting conditions/environments negatively affects their moisture resistance, corrosion resistance etc. Please wash them to remove the ionic substances when they
are polluted.

® When the components are polluted by ionic impurities like sodium(Na*), chlorine(Cl™) etc. included in perspiration and saliva, it leads to electric erosion. Avoid the pollution when
storage, mounting and using. Consider not to remain ionic substances on the components. Wash by pure water etc. and dry them when you find pollution.

® Please pay attention that the top of an iron does not direct touch to the components. There is a risk that may cause a change in resistance. Take care that another risk may happen that
the protecting coat is carbonized in an instant when touched directly by the top of the iron, also climatic-proof for electric corrosion or insulation of protecting coat may be dropped down.
Be sure not to give high temperature on the top of the iron as it will degrade the protecting coat.

® Avoid storing components under direct sun rays, high temperature/humidity. Direct sun rays will cause quality change of taping and difficulty of keeping appropriate peeling strength.
5~35°C/35~75%RH, there is no deterioration of solderability for 12 months, but take special care for storing, because condensation, dust, and toxic gas like hydrogen sulfide, sulfurous
acid gas, hydrogen chloride, etc. may drop solderability.

BMi4EE  Performance
HERIEHE #1&1E Performance Requirements RERAE
Test ltems ARZ (%+0.05%) Test Methods
A1l HEDFEEN oc
Resistance Within specified tolerance
BHBERE REEA . .
TCR. Within specified T.C.R. 0'C/4100C
HERR I 100MQ LI E
Insulation resistance 100MQ or more d.c.100V
THBIE
Dielectric withstanding voltage 0.5 a.c100V 60s~70s
13 A 72T ERE 5
Resistance to soldering heat 0.5 260C, 10s
BESE 0.5 —55T (30min) /4-25°C (2~3min) /4-155°C (30min) /4257 (2~3min) 10 cycles
Rapid change of temperature )
[pR=o] 05 40°C, 90%~95%RH, 1000h, TmA
Moisture resistance ’ 1.58FEON/0.58FEOFF D EHE  1.5h ON/0.5h OFF cycle
HRaH 05 20°C =107, 1000h
Normal temperature load life ) 1mAEHREEE  1mA Continuous turning on electricity
=RER 05 155C,1000h
High temperature load life ) 1mAEREEE 1mA Continuous turning on electricity
=RME .
High temperature exposure 0.5 +155%C, 1000h
N=]
i 0.5 —55°C, 1000h
Low temperature exposure

W HUm E e

Temperature Characteristics

WEH-EERM (JIS C 16047°) $hfk
Pt100 Resistance-Temperature Characteristic (JIS C 1604'%")

100Qat0C
N=| N
Té“r‘feﬁgjre 0 =1l —2 —3 —4 —5 —6 =7 —8 —9
—50 80.31 | 79.91| 79.51| 79.11| 78.72| 78.32| — — — — o 201
—40 84.27 | 83.87| 83.48| 83.08| 82.69| 82.29| 81.89| 81.50| 81.10| 80.70 ?;1_8,
—30 88.22 | 87.83| 87.43| 87.04| 86.64| 86.25| 85.85| 85.46| 85.06| 84.67 ;ﬁ 16l
—20 92.16 | 91.77 | 91.37| 90.98 | 9059 | 90.19| 89.80 | 89.40 | 89.01| 88.62 =8
—10 96.09 | 95.69| 95.30| 94.91 | 9452 | 94.12| 93.73| 93.34| 92.95| 9255 W 1471385
0 100.00 | 99.61| 99.22| 98.83 | 98.44| 98.04| 97.65| 97.26 | 96.87 | 96.48 8 12f
0 1 2 3 4 5 6 7 8 9
0 100.00 | 100.39 | 100.78 | 101.17 | 101.56 | 101.95 | 102.34 | 102.73 | 103.12 | 103.51 -5‘91_00 50 100 150 200 250 300
10 103.90 | 104.29 | 104.68 | 105.07 | 105.46 | 105.85 | 106.24 | 106.63 | 107.02 | 107.40 0.81 mEmER Ambient temperature (C)
20 107.79 | 108.18 | 108.57 | 108.96 | 109.35 | 109.73 | 110.12 | 110.51 | 110.90 | 111.29
30 111.67 | 112.06 | 112.45 | 112.83 | 113.22 | 113.61 | 114.00 | 114.38 | 114.77 | 115.15
40 115.54 | 115.93 | 116.31 | 116.70 | 117.08 | 117.47 | 117.86 | 118.24 | 118.63 | 119.01 e b
50 119.40 | 119.78 | 120.17 | 120.55 | 120.94 | 121.32 | 121.71 | 122.00 | 122.47 | 122,86 TNPUlERFEERA
60 123.24 | 123.63 | 124.01 | 124.39 | 124.78 | 125.16 | 125.54 | 125.93 | 126.31 | 126.69| /Approximate Expression for Resistance-Temperature Characteristics
70 127.08 | 127.46 | 127.84 | 128.22 | 128.61 | 128.99 | 129.37 | 129.75 | 130.13 | 130.52| —55C~0C : Re=R, {1+CT+C,T*+C, (T-100) T4
80 130.90 | 131.28 | 131.66 | 132.04 | 132.42 | 132.80 | 133.18 | 133.57 | 133.95 | 134.33|  0°C~+125C : R\=R, (1+CT+C,T?)
90 134.71 | 135.09 | 135.47 [ 135.85 | 136.23 | 136.61 | 136.99 | 137.37 | 137.75 | 138.13| R,:TCTOIEHifli R.:Resistance value at T'C
100 138.51 | 138.88 | 139.26 | 139.64 | 140.02 | 140.40 | 140.78 | 141.16 | 141.54 | 141.91| R -(CCOEHifi§ R, :Resistance value at 0°C
110 142.29 | 142.67 | 143.05 | 14343 | 143.80 | 144.18 | 14456 | 144.94 | 145.31 | 145.69| 1 paree () T Ambient temperature (C)
120 146.07 | 146.44 | 146.82 | 147.20 | 147.57 | 147.95| — — — —
C,C,C, % Constants C, C, C,:C,=3.9083X10-*C*
EE:

C,=—5.775X107"C*

il D Y L +H0E B D YR 35K 8D B IIE T, 105°C OB & KD 2 354 S Ak D 100°C & Bl D5 CDZEA % il D %4 e 183X 10-2Ct

FERBATF X, 140400 &40 £, 0°C500Q DB A I ALK OIRHE 2565 L 7=t a0 7,

Note :

Desired temperature values are obtained by adding temperatures in the vertical and horizontal axes. When calculating a
resistance value of 105°C, read the value in the column where 100°C in the vertical axis and 5°C in the horizontal axis
cross. The value will be 140.40Q. The value for 500 Qat 0°C will be the value obtained by multiplying the resistance
value in this table by 5.

AHZOTICHBBOGHEFELKERT2HEIH Y ET, WEXROEMERTIC. MALHEL E TRAREMIERT SV,
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