REXAEBEZRY ON BOARD THERMISTOR SERIES

RN B P = AN 4R Introduction of on-board thermistors
WRHEAMBEATRERELEANEEBSERE R R BNHE The on board thermistors are available in several different packages, from
BB SZEMEER TESSFRE, chip and melf for surface mount, to axial and radial leaded for through the

hole mounting.

WX EERRFZ  On-board thermistors

E IR DN it F AR fERRESERE HE{ESEE TG
Series Type Termination Operating temperature range | Resistance range Page
205 —40°C~+150°C 10k2 57
TDO5, TD11 10kQ ~ 100KQ 57
s TX05 —-40°C~+125°C 10kQ 58
TS03, TCO3, THO3 0 B 2R FR ES —40°C~+100°C 25Q~100KQ 58,62
TNO5, TCO5, THO5 SMD chip Tin plating 30Q~2MQ 58,61
TN11, TH11 2kQ~1MQ 59,60
TN10, TC10 —40C-+125C 300~ 150kQ 61
TN20, TC20, TH20 40Q~2MQ 59,60
MN18, MH18 ER B Gl MELF P Tin plating —40°C~+150°C 2kQ~150kQ 65
FHO5, FH10 EA e Flake chip S HBk Au Electrode —40°C~+125°C 10kQ, 100kQ 64
CN25,CH25 THEEARBEASYE Pbree soldered Cu-Niwire A0C— +110°C 5000 ~ 500kQ 66,71
RM16,RH16 RAEWEL Polyurethane covered wire 1kQ~100kQ 67,71
BMS;;?\ASB 2 R A R PVC?&:E?,@ : PVC covered W|rel —20°C~80°C 10k§j Ok2(.22MQ ;1
g BFo5 Radial leaded RABWEL Polyurethane covered wire —40°C~+100°C 10k =
GR15,GR25 EL Dumet wire —40°C~+300°C (+150°C) 2kQ~10MQ 68,71
DC30 FRIEEREEREES Pbree soldered Cu-Ni wire —40°C~+100°C 300Q ~200kQ 67
GA13,GH13 T e i-plati . . . 2kQ~ 100kQ 69,72
GA20,GH20 # mf)liﬂai[ll_;adi%;am wRAES #lilnprl)all:tr;r?gor —40°C~+300°C (+150°C) 2kQ ~ 100kQ 69,72

BME S#p Part number system

TNO5 — 3T 103 J B
B IS HRFRBIE FRFREEPEE HRERTRE (283159 FRiT
Series B Value Resistance Resistance tolerance  Packing form Code D F G H J K L
—o5° Ao L e A Sy o S BEERFRE
OFR25C M ERIRME., ST A BIAENARET B AB R T REHNTH Resisane toerance | £0-5%| £1% | £2% | £3% | £5% | £10% | £15%
MELBRLAQ,
Resistance value at 25°C is expressed in ohms. First two digits are +19
significant and the last digit is the numbers of zeros following. BEATRE o - 130
OB MERRE BValue tolerance| - N
Resistance tolerance. +59% T
OBELRX c
Packing form #
B
B
e BB 28 BEHE ARRY @7 i
Code Packing form Packing Qty. Related series
500 TS03,TC03,THO3, TNO5, TC05, THO5, TN10, TC10, TN11, TH11
TZ05, TX05, TDO5, TD11, TN20, TC20, TH20
B B 200 MN18, MH18, GA13, GH13, GA20, GH20
Bulk CN25, CH25, RM16, RH16, GR15
100 DC30, GR25
C ARl 34 Plastic tray 400 FHO5, FH10
T EAES Paper taping 4,000 TD11, TN11, TH11, TN10, TC10, TN20, TC20, TH20
P BRI Plastic taping 2,000 MN18, MH18
F BEE%E Flat pack 2,000 GA13, GH13, GA20, GH20, DC30
R 10,000 TZ05, TX05, TD05, TNO5, TCO5, THO5
EiES Paper taping
D 15,000 TS03,TC03,THO3
54
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RENGFER
RARNDMEFOMEEA >~ RBITRARESRE FRESNSER. B

N R A AR BRI,
BH X EME RO RTE A BT,

BB RS Structure and appearance

KBS (4H)
glass sealed (4side)

Zi BRI

electrode

BE+ED
Ni&Sn plating

IRE AR R

thermistor body

WS

OEIIMAMEME, XHNBSHEENBENE

OEIMAMIAKBEH ML, KARSHNTEMS
(WU 158, TEREEtE . M RHeEB M REILR)

O AIEH L IR R 1 B

O R M BRI

O R AR MERE .

O AT150CHRE

O (Pb) =&

OROHSHEE ™

i # E BE

B=5%%3%] Productlineup

SMD Type

Using our company's unique materials, product design, and manufacturing
technologies, we have been able to produce smaller and increasingly precise
surface mount thermistors.

This has enabled us to create a full line of parts to meet various characteristic
and size requirements.

BFeatures

@ Provides ultra-accurate temperature measurement of its own raw
materials

@ High reliability by unique four-sided glass coating.
(Excellent mechanical strength, environmental resistance and
migtation resistance.)

@ Strong against electrostatic discharge

@ Excellent high frequency characteristics.

@ Excellent solderability and heat resistance.

@ High temperature(150°C)

@ Lead-free

® RoHS Compliance

SREEE &

BEBBEES 2

{iﬁﬁ;‘ﬂ%fg;’e‘ 0perat|ng temperature range ngh tempgrgture and ngh t_emperaty(e and
High precision type Super-high precision type
=mKE  High temperature type TD Series 7Z Series
-40°C ~150°C P.57 P.57
¥ R=+1%~ R=+0.5%~
c B=i 1% B= i0.3%
H Va
i
FRAEKE Standard type A | BRERES R, BEREEL
Standard type High precision type Super-high presicion type
1005~2012 27 1005~2012 type
-40C ~125¢ TN  Series P.60~61 |:'> TH Series | — TX  Series
06037 0603type 7C Series P.60~62 P.58_59 P58
40C —100°C 7S Series P.62 : )
R=+5%~ R=+1%~ R=%+0.5%~
B=%+3% B=+1% B=+0.3%
B#4k - R+ Dimensions
HEE T
B ik Thermistor a1k : mm)
Glass sealed Electrode element Electrode 75| Series L w T L1
TS03 -TCO3 -THO3| 0.60%0.04 | 0.30+£0.04 | 0.300.04 | 0.10min.
T T TX-
TETRSTOR [ 100+0.15 | 05070 % | 0.5075% | 0.20min.
w w TN-TC 1.60£0.15|0.80+0.15 | 0.95max. |0.30min.
» N » N TD11-TN-TH11 |1.60£0.15|0.80£0.15 | 0.70max. |0.30min.
< L1 N < L1 N TN-TC-TH20 |2.00+0.20|1.25+0.20 | 1.25max. |0.40min.
L L
TS-TN-TC-TH Series SC Series

A MITSUBISHI MATERIALS CORPORATION %



tRE R R 5

ON BOARD THERMISTOR SERIES

WA=

O £ IR A% IR AR B

OCD DVDZIF R Fk
OPCERAIEEH T

ODC % AW 53 A ik 2

O FAN IR AR IE 1 HR EHE
O3 IR BB R A9 IR Y (X b AME)
O jth 48 YR ] R R
O5tE {5 FLDARIR AR 12 )
OMOS-FETHI AR IP
ODVC/DSCHYRFEAME

OS5 EHMEE B A IRH R (TCXO) IR EAMR
OITENHLANEZHRN =5 3% A
O F AR EAMERIT RN

Temperature detection circuit

WS A i [ i

Vece
[o=——)
RL ADC
Vout IC_S

Driver/Controller IC
(Battery Changer,

© HDD,OPU,,,,)

z

ADC. AD#;#:3%
= OPU. #33%

[ ERithiche

O 5t 25
EATHHE FRESNEBA (RSB £ EASEERNRAEEME
EA BRI T,

@®Battery pack

Chip thermistor with high precision is used for the protection circuit inside
the battery pack for mobile electronic devices.

Typical Applications

BT M Li-ion battery pack
{RB& 22 Fuse
OO o+
%% RAPFIC
o L .
4@ g I Protection IC oT
B2
/ﬂlm 5
R 5
T 1 O —

IER ARG el
Discharge control Recharge control
FET FET

Th : TH05-3H103F (10kQ + 1%, 3370K + 1%)

56

B Applications

@®Temperature compensated circuit in HDD

@Optical pickup for CD/DVD writing,

@®CPU periphery temperature monitoring circuits,

@®Temperature detection for DC power supply

@Gain Stabilization for mobile phone

@®Temperature compensation of display contrast in LCD

@®Temperature detection of battery cells

@®Optical communication related equipment Laser transmission circuit
temperature compensation

@®Temperature detection for MOS-FET

@®DVC/DSC devices; Auto-focus circuits, plunger peripheral circuits, battery
pack temperature control circuits

@®Temperature Compensation of Crystal Oscillators (TCXO)

@®Temperature compensation for ink-viscosity (Inkjet Printer)

@®Temperature compensation and detection for Car-audio equipment

NTC:TH11-3H103F
RL:4.7kohm
Vce:3v

Out put Voltage

3.0

N

25

2.0

1.5

V Out(V)

1.0

0.5

0.0
25 0 25 50 75

Temp.(°C)

100

B EEo—-=
HOLSINHIHL O1IN
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HOLSINYIHL O1N
[l

(&R s RE ]

TZO5% %

OFLIR - ST ceveeeriiiiiii 1.0x0.5%0.55max (mm)
(ZARRK - Rp%)

O PAEBUFIREE - vvvrvrrrrrrrrrrnenens +0.5%, +1% (R25)

OBEAYRE - -oevvvrrrrrrrninreiinnnnns +0.3% (R25/R50)

@ETFERRR «vvvnrrrnrnnnnneeneeiaeann gEen

OFFIEETERE cvveeeerneiiieieeaen —40°C~+150°C

OB EREL oo 2.4mW/°C

O KTINTR eveneniniiiiiiieiians 300mwW

W=

oI BRI 1 A IE0 5% B IR E BEKO.I%BIIRE.
O F-40°C~+ 150 CEiB LA M.

O HREMEBEH, TEHES.

ok 1085 I B TR B

Bt Characteristics

[High temperature, super-high precision type]

TZ05 Series

.Dimensions .............................. 10X05X055max(mm)
®Resistance tolerance ----cceiiiiinnn. +0.5%, £1% (R25)

@B value tolerance -.........oooil +0.3% (R25/R50)
@Termination -« eveveevrimeiiiiiiiiiiia., Tin p|ating

@®Operating temperature range ««------- -40°C~+150°C

®Heat dissipation ........................ 24mW/°C

®Maximum power dissipation «=-------- 300mwW

HMFeatures

®High precision type.(+0.3%)

®Suitable for wide operating temperature rang.(-40°C~+150°C)
@Glass sealed body for high reliability

@Strong against electrostatic discharge.

TZO5%3%| TZ05 Series
U= EBPAE R25 B{g B25/50 B{g B25/85
Type Resistance B Value B Value
3H103%3* 10kQ 3,380K 3,423K
M ERMIMIBHRAARIEEN,
3 Please consult us for availability of non-standard items.
[SEEBERErS&] [High Temperature, high precision type]
TDO5% 3 TDO5 Series
OFLIR - R ceveeeneiiii ‘2}2;%/55; Oﬁ%n%()(mm) @ODIMENSIONS + -+ +vvrrrrrrreenneeneeeneens 1.0% 0.5 X 0.55max(mm)
o FLIG - N A ®Resistance tolerance -----cceeiennns +1%, +2%, +3% (R25)
i +1%, £2%, £3% (R25) ©B value t0lerance «-«.veoveeveereenn +1% , +2% (R25/50)
OBEBVFIBE «ovvvervvnerenneennnennnns +1% , +2% (R25/50) - - _
QU TFEIRR vvvrrnrnrienireiieiaann Lot OTermination «««--ovwrrerrrirnrreeneees Tin plating
o e ove . ®Operating temperature range «-------- -40°C~+150°C
OFEFEETERE coeeeerneeiieeiieeiann 40°C~+150°C ing tem j
OELHTEL wovvvineeeeiiiiinee 2.4mW/"C OHeat disSipation --oxcoxecoveeseeneenees 2.4mWrC
O KINE e 300mwW ®Maximum power dissipation «--=---+ 300mwW
TD11% 5 TD11 Series
OFLIR - R ceveeeneiii 22;%/84; O;O_rrn;é()(mm) @DIMENSIONS + -+ ++vrrrrrerreenneeneeeneens 1.6% 0.8 X 0.70max(mm)
s LI - NN A ®Resistance tolerance «------oevveeeene *1%, £2%, +3% (R25)
N OBEBEARFRE oo 11%, £2%, £3% (R25) ©B value t0lerance -« vcoveeveereenn +1%, +2% (R25/50)
T OBEBUFRZE coveverererarieneneinns +1% , £2% (R25/50) - : ;
C o QTR oo g OTErmination «««eoeoereeeeieeeees Tin plating
# o s o< . ®Operating temperature range --------- -40°C~+150°C
OFEFEETERE oeeevreeineeiieneann 40°C~+150°C ing tem ;
OETHEEL v 3.0mwW/"C ®Heat dissipation -------- oo 3.0mWrC
O KINE e 375mwW ®Maximum power dissipation ==« 375mwW
W= EFeatures
O] FiF-40°C~+150°CEEEE . e®Suitable for wide operating temperature rang.(-40°C~+150°C)
O UEBERME. BEHL1%ERE. ®High precision type.(+1%)
oL ZRIER N EEE;TE'I’_{ﬁEO N ®Strong against electrostatic discharge.
03}13}%?5‘12&)}2&%%%; ﬁDC/DC'X‘ﬁ%G ®Suitable for engine control circuit and DC/DC converter.
OTirRERBEL . TRiS. ®Glass sealled body for high reliability.
Bi5E Characteristics
TDO5% %] TDO5 Series
s BAE R25 B B25/50 Bf B25/85 s BHEE R25 Bfff B25/50 Biff B25/85
Type Resistance B Value B Value Type Resistance B Value B Value
3H103%** 10kQ 3,370K 3,413K 4H104%* 100kQ 4,360K 4,360K
3L104%3% 100kQ 3,540K 3,587K
TD11&%| TD11 Series
B 5 EEIKE_TE R25 B{g B25/50 B{g B25/85 B S Eﬁﬂﬁ‘fﬁ R25 B{g B25/50 B{g B25/85
Type Resistance B Value B Value Type Resistance B Value B Value
3H103%** 10kQ 3,370K 3,423K @D 3M104%% 100kQ 3,580K 3,620K
4H104%% 100kQ 4,360K 4,360K @D 3R154%* 150kQ 3,680K 3,723K
@D 3S224%x 220kQ 3,760K 3,806K @D 3U334%k 330kQ 3,850K 3,904K
3W474%* 470kQ 3,940K 3,998K

M ERMSMYRARAARIEEN,
3 Please consult us for availability of non-standard items.

AMITSUBISHI MATERIALS CORPORATION
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[BERErm]

TX05%& %1

.ﬁéz{j{ . RTJ' .............................. 1.0%0.5%0.55max (mm)
(BRI - R

O A AU -+ vvrevrerrenennennes +0.5%, + 1%(R25)

L Y Ry = +0.3% (R25/R50)

D = T R

OfFE B ETER < ovovrrrrrens —40°C~+125°C

OLLHLZEE - ovvvvvrvrrmrennrneneenen 2.4mW/°C
.EEij(Ij]$ ................................ 240mW

W=

OSCHLB B A M E 0. 5% R BRSO SHEWRE.
OTUFMEHHIMY . TEMR,

O BB E AN

B Characteristics

[Super-high precision type]
TXO05 Series

ODIMENSIONS +vrvvrvrevranennentaneaneanns 1.0X0.5x0.55max (mm)
®Resistance tolerance «««---ooeeeeeeees +0.5%, = 1%(R25)

OB value tolerance -+« +-oeereeeeneeninns +0.3%(R25/R50)
O@Termination «cceereerrrerreenieeneann Tin p|at|ng

®QOperating temperature range «-------- —40°C~+125°C

®Heat dissipation ........................ 2.4mW/°C

®Maximum power dissipation--««««+-- 240mwW

BFeatures

®High precision type.(+0.3%)
®Glass sealed body for high reliability
@Strong against electrostatic discharge.

TX05% %] TXO05 Series
BT BAfE R25 Bfz B25/50 Bfz B25/85
Type Resistance B Value B Value
3H103#+ 10kQ 3,380K 3,423K
¥ ERDSMIRHRARIEEN.
3 Please consult us for availability of non-standard items.
[BEEEER] [High precision type]
THO3Z % THO3 Series
OFFLIR « RAT woverererereeeeeeees 0.6x0.3%x0.34max (mm) ODIMENSIONS -+ rvvvrrrrenrerenennnninn. 0.6 0.3 x 0.34max (mm)
(ZREIK - R5FR)
.@ﬁﬂ1§§i¢ﬁ% """"""""""""" + 3%(R25) @®Resistance tolerance ««c-cceeereeeeeen 13°/0(R25)
OBEBUFRE - --vovvverrrrrees +1% (B25/50) OB value tolerance -+« -+« +x+xreeereenens +1%(B25/50)
.Jﬁ’ﬁ¥ EE*& ................................ %J#%% O@Termination ««--ceererrereerariniinenns Tin p|at|ng
OfFFIR SR ovvereere e —40°C~+100°C ®Qperating temperature range ««-++-«-- —40°C~+100°C
.g&i}&%@;ﬁ ................................. 1 5mW/ C ®Heat dissipation ,,,,,,,,,,,,,,,,,,,,,,,, 1.5mW/°C
OELATHE +ovvvvrrerrneni 110mwW ®Maximum power dissipation -----+---- 110mwW
B4t Characteristics
THO3 %71 THO3 Series
LT B R25 Bff B25/50 Bff B25/85
Type Resistance B Value B Value
3H103+ 10k 3,370K 3,413K
4B104+ 100kQ 4,030K 4,073K
THO5% % THO5 Series
.ﬁé;lﬁ . RTJ- .............................. 1OXO5XO55maX (mm) .DimenSiOnS ........................... 10X05X055max (mm)
(BRER - R%)
O PAERIFIRE - +1%, £2%, +3% (R25) ®Resistance tolerance -« -«-----eoee-en +1%,+2%,+3%(R25)
OBEBFIRE - +1%, £2% (B25/50) OB value tolerance «-----e-rereeeienannns +1%,+2%(B25/50)
.Iﬁuﬁ%Eﬁ*& """"""""""""""""" %}E% O@Termination <« oceeeereereniiiiiiinnen. Tin p|at|ng
OFfFEFIRESERE v —40°C~+125°C ®Qperating temperature range «-------- —40°C~+125°C
OBTIEREL ~-oveerrrrrr 2.4mW/°C O®Heat dissipation -+« «-ceeerrereeaeains 2.4mW/°C
.Ey—j(IjJT ................................ 240mW ®Maximum power dissipation ,,,,,,,,,, 240mW
W= BMFeatures
@;B/NEY ®Ultra small size.
OHHERES. BANKIFREN 1%, @®High precision type.(x1%)
OB B E MR R, @®Strong against electrostatic discharge.
OREATERT. REFHMA, @®Suitable for battery pack application.(Li-ion, Ni-MH etc)
OLREEHEBMES, THIES. ®Glass sealed body for high reliability.
[ Ezis B Characteristics
THO5Z %I THOS Series
ETe @EE R25 Bff B25/50 Bfg B25/85 ) @ AfE R25 Bff B25/50 Bf B25/85
Type Resistance B Value B Value Type Resistance B Value B Value
3H103+* 10kQ 3,370K 3,413K 3L104+% 100kQ 3,540K 3,578K
37103+ 10kQ 3,820K 3,792K 4F 1045+ 100k 4,250K 4,254K
31473 47kQ 3,400K 3,490K 3M154%+ 150k 3,620K 3,668K
4BA473x 47kQ 4,050K 4,057K 4KA474H* 470kQ 4,500K 4,541K
XETFR-THIE BESRAANTER, % Regarding R-T data, please refer to our Home Page.
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[lip

[(SHEE™ ] [High precision type]
TH11 &7 TH11 Series
OTLIR - Rf vverrerneneineineieinns 1.6%0.8%0.70max (mm) @ODIMENSIONS <+ v vvvrerreneeenaneieinnnns 1.6 0.8 X 0.70max (mm)
(R - RR)
OB PAERIFIRE - ovvereereeeennns +1%, +2%, £3% (R25) @Resistance tolerance «+«+«-- eoeoeeeees + 1%, + 2%, + 3%(R25)
OBEAUFIRE «+ovvvvrvrrreeeneeneanenns +1%, £2% (B25/50) @B value tolerance -+« -« -+ vvveeeeeeanns + 1%, + 2%(B25/50)
@ FEHLAR «eveeeeeeeii e g @Termination «««-cooveeerreeeiieeiiin.. Tin plating
OFFRESEE v —40°C~+125°C @Operating temperature range «-+--+-+- -40°C~+125°C
OB ZEL v 3.0mW/°C @Heat dissipation «-««veeeeeeeiennnn 3.0mW/°'C
OFR AT - 300mwW @Maximum power dissipation «--------- 300mW
Biss BMFeatures
OHHERES . BENBTITFREN+1%. @High precision type.(+ 1%)
@FHEE IR R M RETL . @Strong against electrostatic discharge.
OREHATEET. REEHMA. @Suitable for battery pack application. (Li-ion, Ni-MH etc)
OTHRELIHBHRY, TEMES. @Glass sealed body for high reliability.
| Ezded BMCharacteristics
TH11% 3 TH11 Series
Fille= B pE{E R25 B{g B25/50 B{& B25/85 File= HPE{E R25 B{g B25/50 B{& B25/85
Type Resistance B Value B Value Type Resistance B Value B Value
3H103:3% 10kQ 3,370K 3,423K 3K683:k: 68kQ 3,500K 3,534K
3V103:k*x 10kQ 3,910K 3,876K 3M1045* 100kQ 3,590K 3,628K
4C15353% 15kQ 4,110K 4,053K 4H1045%3% 100kQ2 4,360K 4,360K
3T223x% 22kQ 3,820K 3,841K 3R154:% 150kQ 3,680K 3,723K
3K333:kx 33kQ 3,480K 3,617K 35224 3k 220kQ 3,760K 3,806K
3J473%3% 47kQ 3,440K 3,481K 3U334:% 330kQ 3,850K 3,904K
4B473%%x 47KQ 4,050K 4,067K BW4743%% 470kQ 3,940K 3,998K
4V105G* 1MQ 4,900K 4,909K

MARTFR-THIE ESHALSETR,

% Regarding R-T data, please refer to our Home Page.

TH20Z | TH20 Series
OTLIR - RF veeee 2.0x1.25%1.25max (mm) @DIMENSIONS +vrrrrrrrerrneeeiiiin. 2.0%x1.25% 1.25max (mm)
(BRI RT%R)

N OBEMERFRE oo +1%, £2%, +3% (R25) ®Resistance tolerance ««-----oeeeeeee + 1%, £ 2%, + 3%(R25)

(T: OBEBUFRE oo +1%, +2% (B25/50) @B value tolerance «« -+« weeeeneeenees +1%, + 2%(B25/50)

?‘& .gﬁ% EE*& ................................ %Jg%% @Termination -« eeeerreerneeeaiin. Tin p|at|ng
OFEFIRESER oo —40°C~+125°C @Operating temperature range «-+----- -40°C~+125°C
@EIHLZRHEL < vvevenenieiieeea 5.0mW/°C @Heat dissipation ««-«-creeeeieaieeens 5.0mW/°C
@I THER -ovvvrerrereennneenieniiees 500mwW ®Maximum power dissipation ---------- 500mW
[ EET=E BMFeatures
O HERES. BEMNBIFREN 1%, @High precision type.(+1%)

OFHEB B & ERETL = . @Strong against electrostatic discharge.
O ETHATHERF. BEFHMA. @Suitable for battery pack application.(Li-ion, Ni-MH etc)
O HREEMKBEZH, TEMS, @Glass sealed body for high reliability.
| Bz B Characteristics
TH20% %1 TH20 Series
#l = B PE{E R25 B{g B25/50 B{g B25/85 #l = BPE{E R25 B{& B25/50 B{g B25/85
Type Resistance B Value B Value Type Resistance B Value B Value
3H103%* 10kQ 3,370K 3,489K 3W5033%3k 50kQ 3,950K 4,030K
3V103sk:k 10kQ 3,924K 3,914K 3R803:k3* 80kQ 3,700K 3,743K
3W3033%:k 30kQ 3,950K 3,991K 38104k 100kQ 3,760K 3,806K
3M5033%* 50kQ 3,590K 3,628K

MARTR-THIR ESRALSE,
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(18 A 7= ]
TN - TC20% 3

OFLIR - R ceeveeveiiiiii 2.0%1.25% 1.25max (mm)
(BRFIHK - RTHR)

OEIPE E B R v orvrrrrrrrrrereeens +5%, +10% (R25)

OBIERIFRE +3%, +5% (B25/50)

.ﬁ%% E@j};ﬁ ................. %E%%

.1%}3;]/5}%:*@ ........................... —40°C~+125°C

QLI ZEL -+ vvrrrrrrrnr e 5.0mW/°C

.f-iﬂilj];i ................................ 500mW

=

OEHE. EMTICXO.
539K/ BiBAA (TC20R 1)

O FREBERME, TENS.
oFaRTIFE, TENEMAEE

Bi5E Characteristics

[Standard typel

TN-TC20 Series

ODIMENSIONS -+ vvvevrerenreenenenennnns 2.0%x1.25x%x1.25max (mm)
®Resistance tolerance -+« +----vvveeennnn +5%, +10%(R25)

@B value tolerance ««--.cvvvieniiiiii. + 3%, +5%(B25/50)
®@Termination «+-cvvvveeenenniiiiiiia, Tin p|aﬁng

®Operating temperature range «-«--«--+ -40°C~+125°C

@®Heat dissipation «----cooeieiiii 5.0mW/'C

®Maximum power dissipation «--.----. 500mwW

BFeatures

@Suitable for TCXO applications because of the low capacitance.
®High B value available.(TC20 Series)

®Glass sealed body for high reliability.

®Full lineup for various applications.

TN20Z% %] TN20 Series
) @A R25 Bff B25/50 Bff B25/85 A g @ R25 Bff B25/50 Bfs B25/85
Type Resistance B Value B Value Type Resistance B Value B Value
2NB80x* 68Q 2,650K 2,673K 3H103xx 10kQ 3,370K 3,489K
28101+ 100Q 2,750K 2,758K 3V103:# 10kQ 3,924K 3,914K
2T151 150Q 2,800K 2,813K 3N 153k 15kQ 3,650K 3,695K
2V221 5+ 220Q 2,900K 2,917K 35223+ 22kQ 3,750K 3,786K
3A33 1k 330Q 3,000K 3,019K 3W303# 30kQ 3,950K 3,991K
3C471#x 470Q 3,100K 3,120K 3T333xx 33kQ 3,800K 3,839K
3E681 680Q 3,200K 3,218K 3U473:x 47kQ 3,850K 3,894K
3E102:+ 1kQ 3,200K 3,221K 3W503:#x* 50kQ 3,950K 4,030K
311523k 1.5kQ 3,400K 3,403K 3NB83xk 68kQ 3,650K 3,690K
3K202:# 2kQ 3,500K 3,469K 3R803:x 80kQ 3,700K 3,743K
35332 3.3kQ 3,750K 3,731K 4C1045x 100kQ 4,100K 4,141K
BW472:% 4.7kQ 3,950K 3,909K 4D154% 150kQ 4,150K 4,195K
4C682#+ 6.8kQ 4,100K 4,044K 5A205%* 2MQ 5,000K 5,043K
KETR-THIE BSHALTE. 3¥Regarding R-T data, please refer to our Home Page.
TC20%7%| TC20 Series
Eie= BE{E R25 B{& B25/50 B{& B25/85 "B S BEFEE R25 B{& B25/50 B{g B25/85
Type Resistance B Value B Value Type Resistance B Value B Value
28400 40Q 2,750K 2,758K 4C302x* 3.0kQ 4,100K 4,044K

MATFR-THIR BSAAATER.

TN11Z& 7|

OFIR - R~F 1.6%0.8%0.70max (mm)

(BRI - RR)

% Regarding R-T data, please refer to our Home Page.

TN11 Series

®Dimensions 1.6 X 0.8 X0.70max (mm)

O (B ERIFRE +5%, +10% (R25) ®Resistance tolerance +5%, +10%(R25)

OBEARTRE +3% (B25/50) @B value tolerance +3% (B25/50)

@i 7R $E55 ®Termination Tin plating

O IR L —-40°C~+125°C ®Operating temperature range -40°C~+125C

LM A K 3.0mW/°C ®Heat dissipation 3.0mW/C

O KINEK 300mwW ®Maximum power dissipation 300mwW

B HMFeatures

O/\E HA, ®Small and thin size.

OEAE., BEBAHTFTCXO, @Suitable for TCXO applications because of the low capacitance.

O RARBEYN, TEHS. @®Glass sealed body for high reliability.

O ZRGFE, TENEMAREE. ®Full lineup for various applications.

Wit B Characteristics

TN11% 3 TN11 Series

B S BE{E R25 B{g B25/50 B{g B25/85 & S BPA{E R25 B B25/50 B{a B25/85
Type Resistance B Value B Value Type Resistance B Value B Value

312023 2kQ 3,400K 3,399K 3K683x* 68kQ 3,500K 3,534K
3H103:k 10kQ 3,370K 3,423K 3M104:# 100kQ 3,590K 3,628K
3V103:* 10kQ 3,910K 3,876K 4H104%* 100kQ 4,360K 4,360K
4C153#* 15kQ 4,110K 4,053K 3R154#* 150kQ2 3,680K 3,723K
37223 22kQ 3,820K 3,841K 38224+ 220kQ 3,760K 3,806K
3K333++ 33kQ 3,480K 3,617K 3U334%+ 330kQ 3,850K 3,904K
3J473+* 47kQ 3,440K 3,481K 3W474++ 470kQ 3,940K 3,998K
4BA47 3 47kQ 4,050K 4,067K

MEFR-THIR BSHAATER,

% Regarding R-T data, please refer to our Home Page.
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[Standard type]

TN -TC10Z% 7| TN-TC10 Series
OTLIR - RS v 1.6 % 0.8 % 0.95max (mm) ODIMENSIONS ++vvrvrrrerrereneneeneenenns 1.6 0.8x0.95max (mm)
(BRI - R .
O PHERUFRE v +5%, +10% (R25) ®Resistance tolerance «................. +5%, +10%(R25)
OBEBUFARE ~+rovvrrrrrrrrnsrrennnnses +3% , +5%(B25/50) @B value tolerance .....ooeeevvnieeennnnnn +3% ,+5%(B25/50)
QLT HLAR vveeerereeee e izim e®Termination --- Tin plating
Py D=0l RRRRRRERRER R LR R PREPREPPER —40°C~+125°C ®Operating temperature range ------..- -40°C~+125°C
OLINEEL - 3.0mW/°C ®Heat dissipation ........................ 3.0mW/°C
@I A TTR +vovvrerere e 300mW ®Maximum power dissipation .......... 300mwW
| ES3 MFeatures
OXAE, THTTCXO, @Suitable for TCXO applications because of the low capacitance.
O Xt 5 B{E (TC10% %) . @®High B value available.(TC10 Series)
OLHREEBEH, TRES. @®Glass sealed body for high reliability.
O FARGFE, TENEMAEEE., @®Full lineup for various applications.
B3t Characteristics
TN10Z %] TN10 Series
U= HIEE R25 Bf& B25/50 BfE B25/85 ) @ AfE R25 B B25/50 Bf# B25/85
Type Resistance B Value B Value Type Resistance B Value B Value
2D300%+ 30Q 2,150K 2,155K 3K222++ 2.2kQ 3,500K 3,499K
2H680++ 680 2,350K 2,380K 3N332¢ 3.3kQ 3,650K 3,633K
2R101%+ 100Q 2,700K 2,724K 354724+ 4.7kQ 3,750K 3,750K
251215 120Q 2,750K 2,769K 3V682++ 6.8kQ 3,900K 3,868K
2T151%% 150Q 2,800K 2,813K 4C103# 10kQ 4,100K 4,048K
2V221 %+ 220Q 2,900K 2,901K 3U153% 15kQ 3,850K 3,870K
3A331xx 330Q 3,000K 3,025K 3K223# 22kQ 3,500K 3,643K
3C471#x 470Q 3,100K 3,125K 3J333++ 33kQ 3,450K 3,494K
30681+ 680Q 3,150K 3,181K 3K473%+ 47kQ 3,500K 3,537K
3F102+% 1kQ 3,250K 3,260K 3M683+ 68kQ 3,600K 3,645K
311525+ 1.5kQ 3,400K 3,399K 3R104+ 100kQ 3,700K 3,743K
35154+« 150kQ 3,750K 3,797K
KETFR-TEIE BSHAASTEMR, 3¢Regarding R-T data, please refer to our Home Page.
TC10%%| TC10 Series
T @A R25 Bf# B25/50 Bf& B25/85 T BIAE R25 Bf& B25/50 BfE B25/85
Type Resistance B Value B Value Type Resistance B Value B Value
2R820++ 820 2,700K 2,724K 3K182++ 1.8kQ 3,500K 3,499K
25101+ 100Q 2,750K 2,769K 4C202+% 2kQ 4,100K 4,048K
2V181%x 180Q 2,900K 2,901K 4C302++ 3kQ 4,100K 4,048K
MEFR-THIE B EAALNSTET. % Regarding R-T data, please refer to our Home Page.
TN - TCO5% 7| TN-TCO5 Series
OFUIR - O rooererrmrre e 1.0%0.5% 0.55max (mm) ODIMENSIONS -« +-vvvvrrrreereeeeeenens 1.0X 0.5 % 0.55max (mm)
(B - R<T3) ®Resistance tolerance - .. - £5%, £10%(R25)
+5%, +10% (R25) ®B value tolerance «--....oeoeieiiinintn +3% (B25/50)
+3% (B25/50) OTermination «-veveveeerneninenenenenenens Tinoplating .
& ®Operating temperature range ----.-..- -40°C~+125°C
SERESEE v vvverrerrernennenneneenns —40°C~+125°C @®Heat dissipation «---..oeeniinnnn - 24mW/°C
% 2.4mW/°C ®Maximum power dissipation-- -240mW
@ K TINIR ~vvrvverneereeneenies 240mW
W= MFeatures
@iB/\E, @®Ultra small size.

OKAE FEAFTCXO,

O] % = BIE (TCOSKF!),

O T HRERBEHN  THMES.

O RARFFL TENEMALTE.

Bt Characteristics

@Suitable for TCXO applications because of the low capacitance.
®High B value available.(TC05 Series)

@Glass sealed body for high reliability.

®Full lineup for various applications.

TNO5% %l TNO5 Series
B S BIE{E R25 B{&a B25/50 B{& B25/85 B s BAE R25 Bf& B25/50 B{& B25/85
Type Resistance B Value B Value Type Resistance B Value B Value
3C102#x* 1.0kQ 3,110K 3,124K 3V223x+ 22kQ 3,900K 3,898K
3E152xx 1.5kQ 3,200K 3,214K 3N333:#x* 33kQ 3,650K 3,725K
3G222:#* 2.2kQ 3,290K 3,298K 4B473xx 47kQ 4,050K 4,057K
3H302+x* 3.0kQ 3,370K 3,375K 31473+ 47kQ 3,400K 3,490K
31332+ 3.3kQ 3,420K 3,425K 3J683+* 68kQ 3,450K 3,492K
3L472xx 4.7kQ 3,530K 3,528K 3K803x 80kQ 3,500K 3,543K
3N682+* 6.8kQ 3,670K 3,657K 3L104xx 100k 3,540K 3,578K
3H103+x* 10kQ 3,370K 3,413K 3M154 150kQ 3,620K 3,668K
3T103#x 10kQ 3,820K 3,792K 4W205+%* 2MQ 4,950K 4,984K
4B153x#x 15kQ 4,030K 3,985K
MEFR-THIE BS AL ET. % Regarding R-T data, please refer to our Home Page.
TCO5%7%| TCO5 Series
B S BAE R25 Bff B25/50 Bff B25/85 # 5 B R25 Bff B25/50 Bft B25/85
Type Resistance B Value B Value Type Resistance B Value B Value
283003 30Q 2,750K 2,769K 28151+ 150Q 2,750K 2,769K
25400%x 40Q 2,750K 2,769K 4C202+ 2.0kQ 4,100K 4,048K
25680 68Q 2,750K 2,769K 4C272#% 2.7kQ 4,100K 4,048K
28820 82Q 2,750K 2,769K 4C302#* 3.0kQ 4,100K 4,048K
281015 100Q 2,750K 2,769K 40332+ 3.3kQ 4,100K 4,048K
25121#x 120Q 2,750K 2,769K 4K224% 220kQ 4,500K 4,541K

MRTFR-THUIE BFS AL LT,
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% Regarding R-T data, please refer to our Home Page.




BB EA R

ON BOARD THERMISTOR SERIES

(@ A ™=l [Standard type]
TS/ . TCO3% 7 TS-TCO3 Series
OFLIR + R oo C();i J>|§| %{3 4j><< O-?ﬂ;;)(mm) ODIMENSIONS ++++ v vvvvvvrrersseeesnnns 0.6 X 0.3 X 0.34max(mm)
s DLICA © ®Resistance tolerance «------oeveeeene +5%, £ 10%(R25)
:;gﬁigzggg ........................ fg;,(gggé)o)m%) OB value t01erance «....oeeeeeeeeennnnn., +39%(B25/50)
SUERIERE o 2T L L Tin plating
.E FEETERE evvvrerrnnernnaanins Z40°C~+100°C ®Operating temperature range «««---- -40°C~+100°C
ogﬁm%g{ ............................... 1.5mW/°C ®Heat dissipation ------eeerrerreeeeeen 1.5mWr'C
.gEij(Ij]_‘%‘_ ............................... 110mwW ®Maximum power dissipation =+-«---+--- 110mwW
| k=3 HEFeatures
O R~} 50.6 x 0.3mmAYE/NEL ®Ultra small size(0.6 X 0.3mm)
O] % = BE. @®Corresponding to the high B value
O THREEEHRE, TREMkS. @®Glass sealed body for high reliability
Wi Characteristics
TCO03%7%| TCO03 Series
5 BEE R25 Bf& B25/50 18 B25/85 B s BE{E R25 Bf& B25/50 Bff B25/85
Type Resistance B Value B Value Type Resistance B Value B Value
3H103J 10kQ 3,370K 3,413K 4B104%* 100kQ 4,030K 4,073K
TS03%%| TSO03 Series
5 @ FAfE R25 Bf# B25/50 14 B25/85 LI @ pEfE R25 Bff B25/50 Bfg B25/85
Type Resistance B Value B Value Type Resistance B Value B Value
25250+ 25Q 2,750K 2,754K 4K202:% 2.0kQ 4,500K 4,481K
283007 30Q 2,750K 2,754K 4K302%%* 3.0kQ 4,500K 4,481K

MRTR-THUIE, BEZRAELRTET,
M ERMIMYRHRINIRIBEEN.
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%Regarding R-T data, please refer to our Home Page.
% Please consult us for availability of non-standard items.
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Caution in Chip Thermistor usage

B Operating Power

Thermistors shall not be operated in excess of the specified Maximum
permissible electrical power" in the specifications. Unless the thermistors are
operated under the specified Maximum permissible electrical power, it may
cause burnout and damage due to thermal run away.

Fully check safety and reliability in your circuit.

B Operating Conditions

Do not use the thermistors under the following conditions because all these
factors deteriorate the thermistor characteristics or cause failures and burnout.

1) Wet or humid locations

2) Corrosive or deoxidizing gas (Hydrogen sulfide, Sulfurous acid, Chloride
and ammonia, etc.)

3) Volatile or flammable gas

4) Dusty conditions

5) Under high pressure or low pressure

6) locations with salt water, oils, chemical liquids or organic solvents

7) Strong vibrations or mechanical impact

8) Other places similar to the hazardous conditions mentioned above

Be sure to provide an appropriate fail-safe function on your product to prevent
secondary damages that may be caused by the failure of our product.

HSafety precaution

Our products shall be used for general purpose applications required for
consumer type electronics equipment. Strongly recommend to consult us
before use of our product, if you think about use of our products on the
following special applications with high level of safety. * Medical equipment, *
Aircraft equipment, Aerospace equipment, « Atomic power equipment, etc.

B Storage conditions

1) Storage temperature and humidity
Temperature : -10 to + 40 degree C
Humidity : less than 70%RH(not dewing condition)
2) Storage term
Use our product within 12 months after delivery.
3) Handling after unpacking
After unpacking, reseal products or store them in a sealed package with a
dry agent.
4) Storage place
Do not store our products in direct sunlight or in corrosive gas(sulfuric acid
or chlorine gas, etc.)

B Soldering and mounting notice

1) Use recommended dimensions of lands and the dimensions shall be
symmetrical.

2) Use rosin-based flux. Do not use strong acid flux with halide content over
0.2wt%.

3) Do not use ultrasonic cleaning with too much output to avoid deteriorating
the strength of the terminal electrodes or cracking in the solder and/or
ceramic bodies of the products. The followings are recommended
conditions for ultrasonic cleaning.

Frequency : less than 40 kHz
QOutput : less than 20 W/L
Cleaning time : less than 5 min

4) Too much soldering may cause mechanical stress resulting in cracking.
The amount of solder shall be controlled according to the standard height
of fillet shown below.

v 1845854%  Too much solder
' B/\EE5E  Min solder amount

Standard line

S)EAEMREREFETIRNLEENIFIAETEREESH, CEARTES
AWR, ARERITTHREEEN, NREBEEMSEI R~ ERHHNT
KA.

6T ERD BN, AT ERRIIVME NOER, SIERIE Y RE &R
BEEMYETTE.

W EMEFEER
BN WREBEAER,
BB AR,

BT SBEMRESMES K, B>
BEARASKE,

AMITSUBISHI MATERIALS CORPORATION
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5) Choose a mounting position that minimizes the stress imposed on the chip
during bending of the board.

6) Since dividing or breaking of the PC boards may cause mechanical stress
in the thermistors on the PC boards, it shall be done carefully by using a jig
to prevent the product from mechanical damage.

HMOther caution

Use this product within the specified temperature range. Feel free to contact
us when you have any questions regarding our products.
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FHO5 FH10Z% %l FHO05, FH10 Series
2k - R~ Dimensions (mm) FH05:0.32+0.05mm
FH10:0.55 or 0.60 +0.05mm
Electrode Au 2
FH05:0.32+£0.05mm
FHO05 :0.2mm max FH10:0.55 or 0.60 +0.05mm
FH10:0.3mm max
A \QO |
Q[ RUFREE v vvrvvrrermnnrennnneennns +1%, +2%, +3% (R25) ®Resistance tolerance ................... +1%, 2%, +3%(R25)
OBEARFRE -+ +1% (B25/50) @B value tolerance --.:-ceceiiiiiiiiiinn, +1%(B25/50)
.ﬁ%%EE*E e . % .Terminaﬁon .............................. Au

. —40°C~4125°C ®Operating temperature range «++++««-- —40°C~+125°C

O IR ESE E .

[ 16255 GRUTI FH05:0.15mW/°C, FH10:0.3mW/'C ~ @®Heat disspation ««-««««ceeeeeeenennneeens FHO05:0.15mW/°C, FH10:0.3mW/°C

QR KTITE covvermmmnnreeetiiiiiies FHO5:15mW, FH10:30mW  @Maximum power dissipation «=====**** FHO5:15mW, FH10:30mW

KEAE R RANER IR0, ImmCuNiZ RS T HIME. 3% Heat dissipation and Maximum power dissipation are applied to thermistor connected
©0.1mm CuNi wire by solder.

W= MFeatures

ONF SHE. @®Small precision type

Ot EMIFA ., ®Long-life Reliability

O [E M SR A S, @®Excellent solderability,bondability

O% 45 RN 2 B O E T M, (£5300°C ) @Excellent stability against Au/Sn soldering process(about 300°C)

Bi5E Characteristics
FHO5 FH10Z3%| FHO05,10 Series

% 7 W o= @H{E Resistance HIREREHZE Resistance Tolerance Bi& B25/50
Series Type R25 +19% +29, +39% B Value
FHO5 FH05-6D103%C 10kQ @) O @) 3,930K
FH10-6E103%C 10kQ O O O 3,950K
FH10 FH10-6Q103*C 10kQ O O O 3,410K
FH10-3U104%C 100kQ O O O 3,950K
KEFR-THIE ESHALATER. 3 Regarding R-T data, please refer to our Home Page.
BEENEIESRYE Recommended Soldering Profile
FHERSIAUSNET 1R %5
FH Series Au/Sn Solder mounting
Fdk REFIE HIEBRAE 2. Au/Sn(80/20)Fi%I  Solder:Au/Sn(80/20) preform N
Preheat Soldering Cooling IRiE. N2(02:50ppmId ) Atmosphere:N2gases(02:50ppm.or less) T
a%
300 [t 1) {R4E 1) 0 T A R AR A B SR R OB ), &
A ~310°Cf, 2) BiF280°C MR, BAASOFM. B
250 % 3) FIRERIBAE, ROTHREA. e
= 200 ',' 1) Time shown in the above figures is measured from the
(°C) K point when chip surface reaches temperature.
o 150 - ‘s 2) Please keep exposure to temperature exceeding 280 °C to
% / 150~200 C . under 50seconds.
= 100 / '.‘ 3) After soldering,do not force cool,allow the parts to cool gradually.
50
/ 3
O gl | - dl
| o <
60~120F) 10 XA
60~120sec. 10sec.or less
dl |-
o Ll
50F) XA

50sec.or less
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MN18Z 31

Y,
ol

[High temp. range type]
MN18 Series

FIR- R=<F Dimensions (mm)

Y
0
©
RS - ©
Slug lead v
(4E%/Tin plating) :
WIBE
Glass tube

OHABERFRE ~--ovvrrerreeees +3%, £5% (R25) ®Resistance tolerance ««-------veeeees + 3%, 5%(R25)
OBEBFARE -cvvrrrvrrrernrereeineeenns +3% (B25/50) ®B value tolerance ... ... ... ... ....... +3%(B25/50)
O FERAR v ED ®Termination ............................. Tin plating
O FFIRETERE ~vovvrrrrrrreeens —40°C~+150°C ®Operating temperature range —40°C~+150°C
‘%ﬁ?ﬁ‘%’;& ................................ 20mW/°C ®Heat dissipation .............. . 2.0mW/° C
OFF KINTR oo 250mwW ®Maximum power dissipation 250mw
Biss BFeatures
O 75 e T {E @Suitable for high temperature applications.
O RIS ®Excellent choice for harsh environments.
BW45%  Characteristics
MN18% %] MN18 Series
Fille= HErH{E R25 B{& B25/50 B{& B25/85 ;= EPH{E R25 B{& B25/50 B{& B25/85
Type Resistance B Value B Value Type Resistance B Value B Value
3G202%* 2kQ 3,470K 3,507K 6E2033%:* 20kQ 3,965K 4,016K
3G302+#3% 3kQ 3,470K 3,507K 6P303:k% 30kQ 3,948K 3,984K
3G502%* 5kQ 3,470K 3,507K 6H503%* 50kQ 3,770K 3,820K
3H1033%* 10kQ 3,465K 3,502K 3U104%* 100kQ 3,965K 4,038K
3U1543%:* 150kQ 3,965K 4,038K
WETFR-THIE BESHANT T, % Regarding R-T data, please refer to our Home Page.
MH18% 7%l MH18 Series
OEFHEBUFIRE - oovovvveverrerrnenenens +1%, +2%, +3% (R25) ®Resistance tolerance ««----oeeeeeeens + 1%, + 2%, + 3%(R25)
OBEBIFRE - cvvovveerrrieeieinnnanns +1% (B25/50) OB value tolerance -« -«-eoveeeieinenen +1%(B25/50)
@ FEAR oo g @Termination - -« cooeveveiieiiiiiis Tin plating
O FFLRETER -ovveereieea —-40°C~+150°C ®Operating temperature range --------- —40°C~+150°C
QLTI EL - oovvvererrr 2.0mwW/°C ®Heat dissipation «-«--oreeeeeieeiennnn 2.0mW/°C
OF KINTR v 250mwW ®Maximum power dissipation - vt 250mw
| EEF= MFeatures
OLHEEES BENBFREN 1%, @®High precision type.(+1%)
O SR T EMA. @®Suitable for high temperature applications.
O IR M BRI . ®Excellent choice for harsh environments.
BMi5tE Characteristics
MH18%%| MH18 Series
o B FH{E Resistance
85 — - B{& B25/50 B{g B25/85
Type R25 BrHE BiFfm=E Resistance tolerance B Value B Value
+1% +2% +3%
3G202:% 2kQ O O O 3,470K 3,507K
3G302:# 3kQ O O O 3,470K 3,507K
3G502:# 5kQ O O O 3,470K 3,507K
3H1033%:* 10kQ O O O 3,465K 3,502K
B6E203%* 20kQ - O O 3,965K 4,016K
6P303: 30kQ O O O 3,948K 3,984K
6H503:% % 50kQ O O O 3,770K 3,820K
3U104 5% 100kQ O O O 3,965K 4,038K
3U154%% 150kQ O O O 3,965K 4,038K
WETFR-THIE ESRANT T, %Regarding R-T data, please refer to our Home Page.
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[3IRJZE] [Leaded type]

BiAgi& B~ @ Resin coated
CN, CH, BN, BM, BF, DC Series

[EREER] [High sensitivity type]
¥igi& 2= 5 Resin coated
RM, RH Series

[ &R

WK

#1] [High temperrature type]

R

Glass encapsulated

GA, GH, GR Series

[ Ai& ] [Applications] [

4% 45 | [Features]

[ &5l ] [Series]

FitZH

Battery pack

N SRR Small and Precise.
XN A E S 4K E R &, Available with different lead
|

engths.

CN. CH. BN, BM,  BF . DC%3%|
CN, CH, BN, BM, BF, DC Series

BRI

Clinical thermometer

N BRE. BR

BRYE.
S4K. BETWERRE,

Small, precise and sensitive.
Long leads for easy placement.

RM_. RHZEZ|
RM, RH Series

ZiR

Automobile

wEEE TMEA,

Suitable for high temperature
application.

GA. GH. GRZ&7%|
GA, GH, GR Series

(2@ 5| A ]
CN25z% 7

a

[Radial leaded type]

CN25 Series

IR - R=F Dimensions (mm)

Epoxy resin

30+3
0 N
4max | i
%ﬂ& o
o
5y v
5]
(]
waplE | N\ rammrmessss s

Pb-free Soldered Cu-Ni wire ¢ 0.3

O FHEBRUFIRE v ovvvvrrrrrrrrrmnennans +3%, +5% (R25) ORESIStance tOlErance «-«««+ - rrererrrrreaineenn +3%, +5%(R25)

OBEBRYFARE --oovvrrrrrrrrrnreeanneens +3% (B25/50) OB value tolerance «--eveririiiiiiiiiiiiiii +3%(B25/50)

[ itz THEELERESSS ®Termination «-«ceoeeeverieiiiii Pb-free Soldered Cu-Ni wire

O FFIEEIERE cceeveereerreeriieiiiinns —40°C~+110°C ®Operating temperature range ---«-+eceveennn —-40°C~+110°C

OEIHEREL o 8=0.7mW/°C ®Heat dissipation constant «---«ceeeieeeninn. §=0.7mW/°C

@E RTIER «oveeie e P=59.5mW ®Maximum power dissipation -« ««---ereeeeees P=59.5mW

| T EFeatures

O N\F SHRE, @®Small precision type.

O% FIRMAFMML R @®Excellent thermal cycle endurance.

B¢ Characteristics

CN25%7%| CN25 Series

B = BPEE BfE BiE Hoa 7 B 8] 5 4 B S BEE BiE BiE o R B 8] 5 45
Type Resistance B Value B Value Thermal time Type Resistance B Value B Value Thermal time
R25 B25/50 B25/85 constant 1 (sec.) R25 B25/50 B25/85 constant 1 (sec.)

3G501** | 500Q 3,450K 3,488K 14 3H1033%:3% . 3,450K 3,486K 12
3G102:%:* . 3,450K 3,488K 12 3T1033%3% 3,950K 3,989K 14
6D 10233 3,930K 3,941K 14 3T2033%3* 20kQ 3,950K 3,989K 12
3G202x%:* kO 3,450K 3,488K 14 3U3033%:3* 30kQ 3,950K 4,025K 14
6D2023%3 3,930K 3,941K 12 3U5033%:3* 50kQ 3,950K 4,025K 14
3G302::* 3K 3,450K 3,488K 12 3U104%* |  100kQ 3,950K 4,025K 12
6D302:%* 3,930K 3,941K 14 4L204%+* | 200kQ 4,550K 4,629K 14
3H502:%* 5 3,450K 3,486K 14 4L304##* | 300kQ 4,550K 4,629K 14
B6E502:+* 3,950K 4,001K 12 41504+ | 500kQ 4,550K 4,629K 12

METR-THIR WHHALSER,

% Regarding R-T data, please refer to our Home Page.
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RM16%%|] RM16 Series
4k - R~ Dimensions (mm)
—— —_— BEMREL 00.16
o FaBfs . Polyurethane coverd wire ¢ 0.16
——— / Epoxy resin e
e 5 TR
— £ @ Pb-free Soldered
e = ) 7max 2~5
D 100£5 N
O HEBIFRZE --covvvrrrrrermnnnnnnnns +3%, £5% (R25) ®Resistance tolerance «««--eeeeeiiiiiiiiiea + 3%, +5%(R25)
OBERIFIE oo, +3% (B25/50) @B value tolerance <« -« oveveeieiieiiiiiene, + 3%(B25/50)
.ﬁ%% EE’*& ................................ %ﬁm%&%g& @Termination ~«-reeererrrieiieiiiiiiiiin, Po|yurethane covered wire
.1%%;‘5)’-;;‘&@ ........................... —40°C~+110°C .Operaﬁng temperature range «-cceeeeeeeeees _40°C~+1‘|O°C
@UTIZREL vvvverrrre 5=0.6mW/°C ®Heat dissipation constant -««--«cooeeaeeinienn 8=0.6mW/°C
ORI BFE]EEL v 1=6sec. ®Thermal time constant ««-««-«ceveeeeereeneens T=6sec.
.Eaijkljjﬁ ................................ P=51mW ®Maximum power dissipation ................. P=51mW
[ == MFeatures
O NE SEE, @Small precision type.
OS54 K, EFREFNESD, ®Long leads for easy sensor placement.
Bi51E Characteristics
RM16%%] RM16 Series
il B FH{E R25 B{g B25/50 B{g B25/85 i HiE{E R25 B{g B25/50 B{g B25/85
Type Resistance B Value B Value Type Resistance B Value B Value
3G 102 1kQ 3,450K 3,488K 6M3033%:* 30kQ 3,970K 4,084K
3G202%3* 2kQ 3,450K 3,488K 3U5033%:3% 50kQ 3,950K 4,025K
6D5023%3* 5kQ 3,930K 3,941K 3U803** 80kQ 3,950K 4,025K
3H1033%:* 3,450K 3,486K 3U1043%3% 100kQ 3,950K 4,025K
10kQ
B6E103:% 3,950K 4,001K 4A104 %% 100kQ 4,020K 4,099K
- 6M2033%* 20kQ 3,970K 4,084K
5 ¥ MATFR-THIE, BSHART LT, 3 Regarding R-T data, please refer to our Home Page.
25
mg DC30%&3] DC30 Series
SH
@M’ IR - R=F Dimensions (mm)
-
o
s
"R AR A OAR AR AR K B i TR RERa LS
@ A 4 Pb-free soldered
3 Cu-Ni wire $ 0.4
. £
36+2
O HEBRUFBE oo +5%, +10% (R25) ®Resistance tolerance «««-+-+-+eeeeeeeees +5%, +10%(R25)
OBEBUFEE o ovovvvvrrnrnenenienennns +3% (B25/50) OB value tolerance «« -« oeverreerneainenns +3%(B25/50)
@ih FEIAR wveneeriinei e TR ESRAEASS ®@Termination --«-veoveeveeeieiieniinn. Pb-free Soldered Cu-Ni wire
OFEALRETERE oo, —40°C~+100°C ®Operating temperature range ------.--- -40°C~+100°C
W= MFeatures
O 5 HEfELE. @Can be used with automatic insertion equipment.
L FDCI0RFIMFMER, BHITHXEN. 3¢ Please contact us for the details of DC30 series.
67
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GR15,GR25% %] GR15,GR25 Series

O T EBIFARE o ovrrrrrrrnrnnes +3%, £5% (R25)
OBEBIFRE o ovvvnrnenenenennnn. +3% (B25/50)
@ T EIAR oevvvnereineiiieeninnens MHEY
OF B ETEE i —40°C~+300°C(150°C)
L -3 U, GR15 : 8=0.7mW/°C
GR25 : 8=1.0mW/°C
OFAE R B [B) T ET -t GR15 : t=6sec.
GR25 : 1=16sec.
@R KIATR cvovrvrrrrnrnennenenenenn. GR15 : P=87mW(150°Cifif #t /= &)

P=192mW/(300°Ci # /= &)

GR25 : P=125mW(1
W=

oE. B,

o E T,

Bt Characteristics
300°Cit# = & GR15%%] 300°C Heat resistal

50°Cilif # 7= &)

nce GR15 Series

N
¢ 1.5max
¢ 2.4max

Ik - R=F Dimensions (mm)

B

/ Glass

$0.2

a»

$0.35

LEREE. GR15% 3
TR GR25K%

3max
3.8max

| g

705

Upper value : GR15 Series
Lower value : GR25 Series

A 4

®Resistance tolerance
@B value tolerance
@Termination «+--veerreeereeeeeennnins

®Operating

temperature range

®Heat dissipation

constant

®Thermal time constant

®Maximum power dissipation

B Features

@®Small precision type.
@Suitable for high temperature applications.

+ 3%, + 5%(R25)

+3%(B25/50)

-- GR15:
GR25 :
--GR15:
:1=16sec.
P=87mW(max temp.150°C)
P=192mW(max temp.300°C)
P=125mW(max temp.150°C)

GR25

--GR15:

GR25 :

Dumet wire
—40°C~+300°C(150°C)

8=0.7mW/°C
8=1.0mW/°C
t=6sec.

i BrHE R25 BrH{E R100 HE{E R200 B{g B25/50 B{& B25/85 B{g B0/100 B{g B100/200
Type Resistance Resistance Resistance B Value B Value B Value B Value
7A103s3% 10kQ 0.5309kQ2 0.04963kQ 4,397K 4,369K 4,375K 4,184K
B6P4933k* 49.12kQ 3.315kQ 0.3097kQ 3,948K 3,984K 3,961K 4,185K
7C9933%* 98.63kQ 6.264kQ 0.5660kQ2 4,036K 4,074K 4,052K 4,245K
7B1043:% 100kQ 3.813kQ 0.2490kQ2 4,828K 4,843K 4,818K 4,818K
7D234%* 231.4kQ 12.98kQ 1.017kQ 4,207K 4,254K 4,221K 4,496K
5D105%* 1MQ 29.93kQ 1.444kQ 5,121K 5,184K 5,134K 5,352K
7E145%% 1.388MQ 63.87kQ 4.021kQ 4,460K 4,537K 4,488K 4,882K
5E106%* 10MQ 242.1kQ 8.871kQ 5,393K 5,486K 5,425K 5,838K
150°C it~ GR15%&%| 150°C Heat resistance GR15 Series
a5 EPEE R25 B EE R100 B{E B25/50 B{& B25/85 B{& B0/100
Type Resistance Resistance B Value B Value B Value
652223k 2.186kQ 0.2166kQ 3,386K 3,419K 3,390K
3G302*3k 3kQ 0.2757kQ 3,490K 3,527K 3,499K
6Q542::% 5.369kQ2 0.5103kQ 3,423K 3,468K 3,450K
6Q852:# 8.471kQ 0.8051kQ2 3,423K 3,468K 3,450K
6Q113%% 10.74KQ 1.021kQ 3,423K 3,468K 3,450K
B6M373%* 36.74KQ 2.262kQ 3,985K 4,099K 4,015K
B6N4933%:* 48.70KQ 3.125kQ 3,935K 4,030K 3,988K
150°Cif#= & GR25%%| 150°C Heat resistance GR25 Series
i BrEE R25 BEPE{E R100 B{g B25/50 B{g B25/85 B{g B0/100
Type Resistance Resistance B Value B Value B Value
3G202:k* 2kQ 0.1838kQ 3,490K 3,527K 3,499K

MARTR-THIE BESRALSET,
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(4120 5| BB ]
GA13,GA20% 5

OHEPAEBIUFIRE «ooveverrnrneen +3%, +5% (R25)
OBEBIRE - vvvvvvrrnrennens +3% (B25/50)
@i FERAR vovevrerereereeens AT
OF R ESER v —40°C~+300°C
—40°C~+150°C
.gﬁ;}&gﬁ ........................ GA13:8=1.3mW/’C
GA20 : 6=1.8mW/°’C
@I AT BB EL -vvvvrvrerreees GA13:
@R KIATR  ovvrrrrrnrnrnsnenenns GA13:
GA20 : P=495mW
eI
OT SR TR,
O E L ERNEK.

it Characteristics

t=14sec.,GA20 :t=25sec.
P=357mW(300°CTfif # /= &
P=162mW(150°Cifit #4 7= &
300°CTif # /= &
P=225mW(150°Cifif # /= &

[Axial leaded type]
GA13, GA20 Series

FIK - R~F Dimensions (mm)
NS E5

Slug lead wire

$1.35
W b2
Glass tube

TEREIE . GA20%F)

$0.4
$05

$ER
Ni-plated
=
#15 7?
Tin plating
30 25 30
EEIE. GA13RF 4.0

Upper value : GA13 Series
Lower value : GA20 Series

®Resistance tolerance ------- + 3%, £5%(R25)

@B value tolerance -+ «++---- +3%(B25/50)

@Termination ««------eevveeees Ni-plating or Tin plating

®0perating «-«-vooveeeeninnnn —40°C~+300°C
temperature range —40°C~+150°C

®Heat dissipation «--«--+----+ GA13:6=1.3mW/°'C
constant GA20 :5=1.8mW/°’C

®Thermal time constant --- - GA13 :t=14sec.,GA20

®\aximum power dissipation «----- GA13

1t =25sec.

: P=357mW(max temp.300°C)

P=162mW(max temp.150°C)

GA20 :

P=495mW(max temp.300°C)

P=225mW(max temp.150°C)

BFeatures
@Suitable for high temperature applications.
@Can be used with automatic insertion equipment.

(5140 ) 42487 & . GA13-3H103%3%

5 . GA13Z3H103%*

MTEG” &, Tk ERFHR>~ROEHE, BFRESHA150C,
HETFR-THIE, HSHAATER.

AMITSUBISHI MATERIALS CORPORATION
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(example) Nickel plated part : GA13-3H103%* %

Tin plated part : GA13Z3H103%*
Please note Tin plated parts have a maximum heat resistances of 150°C.

»Regarding R-T data, please refer to our Home Page.

300°C it =& 300°C Heat resistance
GA13%7%| GA13 Series GA20% %] GAZ20 Series
= HRH{E R25 B{g B25/50 B{g B25/85 A = BHpE{E R25 B{g B25/50 B{g B25/85
Type Resistance B Value B Value Type Resistance B Value B Value
- 3G202%* 2kQ 3,470K 3,507K 3G202x%* 2kQ 3,470K 3,507K
z
F', ¥ 3G302%* 3kQ 3,470K 3,507K 3G302x%* 3kQ 3,470K 3,507K
C
E' ## 6D502:%* 5kQ 3,950K 3,961K 6D502:%* 5kQ 3,950K 3,961K
m
2 % B6P3033%:* 30kQ 3,948K 3,984K B6P2033%* 20kQ 3,948K 3,984K
(Z>| Fa 3U1045%% 100kQ 3,965K 4,038K B6P3033%* 30kQ 3,948K 3,984K
8 3U5033%:* 50KQ 3,965K 4,038K
3U104 3% 100KQ 3,965K 4,038K
150°C it = & 150°C Heat resistance
GA13%7%l GA13 Series GA20%%|] GAZ20 Series
= B PE{E R25 B{g B25/50 B{g B25/85 Al = HpE{E R25 B{g B25/50 B{g B25/85
Type Resistance B Value B Value Type Resistance B Value B Value
3H103:3% 10kQ 3,465K 3,502K 3H1033%* 10kQ 3,465K 3,502K
B6E203:3k* 20kQ 3,965K 4,016K
BH503:% 50kQ 3,770K 3,820K
MATER-REEG~RNESRRE s For nickel or Tin plating
FEITMES= M, B - EFH)" & "2 89, Place a "Z" in place of the "=" (hyphen) when ordering Tin plated parts.
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[High precision leaded type]

ERERIER, TRTEBREERNEENMEREERS . SENEL = The high precision has very tight resistance and B value tolerances to allow
SR PE{E % BIE B AR AR N = 5 very accurate temperature control or compensation.
/-
A
.ﬁ//[k Type R~ Dimensions (mm)
R 2N fERRESERE
Series Construction Operating Temp.range
3043
0 1l
4max ]
: i & . .
CH25 a T g | ~40°C~+110°C
5 ¢
g © 1 ERREARALS4 003
Epg(fr?s}}n J ¥F*b-'ree Soldered a-Ni wire $0.3
wehls REERELS 0016
_/ Epoxy resin Polyurethane covered wu—e $0.16
RH16 -— £ s oldorad —40°C~+110°C
. 7max
100+5
HFaEBIE PVC0.08sq 352 CHEL
P Epoxy resin PVC 0. oassqq Sn coat é”vc covered wire
2l
L
\
BN35 e s L=25mm BNB5- ko k=25 —20°C~+80°C
L=50mm BN35- sk stk k-50
L=75mm BN35- sk %k k %-75
L=100mm BN35- ek stk k- 100
L=125mm BN35- sk kkokk-125
L=150mm BN35- stk stk k- 150
HEBERAE
Thermoplastic resin EEFHES 003
Polyurethane covered wire ¢ 0.3
BM22 /
4] | =
* . H H TR
BM22 — . ,‘4“ Pb-'r}:e&So\dered
S
. 7.0 -
2
Za L |
0l BM38 , ° °
51 B o | e 40°C e 4100°C
Radial 8. i ==
Leaded S @;21 \T': g_?,j\i -
T e — L—’l 1‘—’} Pb-free Soldered
yp BM38 — L=25mm BM22(38)- sk Hok k- 250
T L=50mm BM22(38)- %k sk k- 050
T L=75mm BM22(38)- #4075
L=100mm BM22(38)- sk ke ok- 100
L=125mm BM22(38)- -k ok 125
A REMREL 0.3
Film / Polyurethane covered wire ¢ 0.3
L ==y
. Pb-free Soldered
| X . L_ﬂ
_ | ‘
- B ARMT R .
BF05 — T Feaien —40°C~+100°C
\ Pb-free Soldered
— ‘ﬁ’l
L=27mm BFOS5- s 4k fok-250
L=52mm BFO5- sk s s sk sk k- 050
L=77mm BFOS5- sk k34k-075
L=102mm BFOS5-~ stk ofesk=100
L=127mm BFOS5- sk % k- 125
%
x lass 3/§1¢0.2 o
g Lead wire ¢0.2 —-40°C~
GR15 2
M +300(150)°C
705
o
/ Glass 05 .
GR25 2.4max oo —40°C~
3.8max +150°C
70+5
ug lead wire  Glass tube by 2
GH13 —pmert— Mg — | —40°C~
w1 \ | \ .
) . Tin plating \_ H * ‘ +300(150)°C
B3l kil L
30 25 30
Axial maes o mEE o« B8
4 ug lead wire  Glass tube
Leaded &P a0C—
ype GH20 p— 28 \ ] \ .
Tin plating ‘ ‘ H — + ‘ +300(1 50) C
h 30 Ta0 T 30 o

H xCH25,RH16,BN35 R 7 2 ik &g FH4%

(8. R HIFE900ppm A . 5 Ftotal1500ppm I )

B, ESAAEINE.

3 BM22,BM38,BFO5 R 3| 21 51 A&/~ .

XFor CH25, RH16, BN35 series, they are low - halogen products

(Specification: Cl, Br each 900ppm or less., halogen total 1,500ppm or less.).

Please approach us for details.
¥For BM22, BM38,BFO5 series, low - halogen is also applied.
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CH25, RH16, BN35, BM22, BM38, BFO5Z 3 CH25, RH16, BN35, BM22, BM38, BF05 Series
@A ZH- - CH25:3=0.TmW C, RH16:5-0.6mW/"C,BN35:3=2.4mWI"C, BM22:31.2mW/ C,BM38:3=1.3mW/ C,BF05:3=1 5mW/ C @ Heatdissption contant - - CH25:50.7m/ C,AH16:3<0.6ml C BNS5:5=2 4miN/'C BM2:5=1 2/ C B3G5 3m/ C.BFO5:3=1 smi/ C
@5 1% - CH25:P=59.5mW RH16:P=51mW, BN35:P=132mW, BM22:P=80mW BM38:P=97 5mW BF05:P=112mW @!asimum o disspaton - + CH25:P=59.5mW RH16:P=51mIN BN35:P=132mW BM22:P=00mW B3 P=07 5mW BF05:P=1 12mW
- HFE{E Resistance B 5
%‘5.”% N HIEERTRE Resistance tolerance BfE B25/50 Bia B25/85 Thermal time
Series Type R25 A 2% 3% B Value B Value constant T (sec.)
3G5013%% 500Q @) O O 3,450K+1% 3,488K 14
3G102%3% 1k @) O @) 3,450K+1% 3,488K 12
6D102% % O O O 3,930K+1% 3,941K 14
3G202%* kO @) [@) @) 3,450K+1% 3,488K 14
6D2023% % O [@) @) 3,930K+1% 3,941K 12
3G3023% % 3kQ O @) @) 3,450K+1% 3,488K 12
6D302:% % O @) @) 3,930K+1% 3,941K 14
3H502% 3% @) O @) 3,450K+1% 3,486K 14
BE5027%% Ske = O @) 3,950K+ 1% 4,001K 12
CH25 3H103%% . ®) O O 3,450K £ 1% 3,486K 12
3T103%3 @) O @) 3,950K+1% 3,989K 14
3T203% % 20kQ O O O 3,950K+1% 3,989K 12
3U303%3% 30kQ @) O O 3,950K+1% 4,025K 14
3U503% % 50kQ @) @) @) 3,950K+1% 4,025K 14
3U104%% 100kQ @) [@) @) 3,950K+1% 4,025K 12
4L.204% 3 200kQ — @) O 4,550K+1% 4,629K 14
41.304% 300kQ - O @) 4,550K+1% 4,629K 14
41504% 500kQ - O @) 4,550K+1% 4,629K 12
3G202%% 2kQ @) O @) 3,450K+ 1% 3,488K 6
6D502% % 5kQ @) O O 3,930K+1% 3,941K
3H103%% 10k O @) @) 3,450K+1% 3,486K 6
6E103% % O @) @) 3,950K+1% 4,001K 6
6M2033% 20kQ @) O O 3,970K*+1% 4,084K 6
RH16 6M3033% 30kQ @) @) @) 3,970K+1% 4,084K 6
3U503%3% 50kQ @) O O 3,950K+1% 4,025K 6
3U803%3k 80kQ @) O O 3,950K+1% 4,025K 6
3U104% 100kQ @) O @) 3,950K+1% 4,025K 6
4A104%3% 100kQ — O O 4,020K+1% 4,099K 6
3H103%3% 10kQ O @) @) 3,450K+1% 3,486K 40
BN35 3T103%3% 10kQ @) [@) @) 3,950K+1% 3,989K 40
3U104% 3% 100kQ O @) @) 3,950K+1% 4,024K 40
5B2253% 3% 2.2MQ - - @) 5,200K+1% 5,290K 40
(D BM22 3H103%% 10kQ O @) O 3,450K+1% 3,486K 18
3H103k3% 10kQ O @) @) 3,450K+1% 3,486K 21
BM38 31103%3% 10kQ O O O 3,392K* 1% 3,416K 21
3J103%% 10kQ @) O @) 3,450K*+1% 3,469K 21
7 BFO5 31103%3 10kQ O O @) 3,392K+ 1% 3,416K 12
3J103%% 10kQ @) O O 3,450K+ 1% 3,469K 12
¥BN35Z % dhth BB UL 143445 8 7= 5. %It is available in a UL1434 approved type for BN35 series.
METFR-THIE BESHALATER. 3 Regarding R-T data, please refer to our Home Page.
GR15, GR25%7%|| GR15, GR25 Series
O REL e GR15:8 =0.7mW/°C, GR25: § = 1.0mW/°C ®Heat dissipation constant ------ GR15 : 8=0.7mW/'C, GR25 : §=1.0mW/'C
@R/ B[] F 4L --GR15 . © =6sec. GR25 : 1 = 16sec. ®Thermal time constant ««------- GR15 : t=6sec. GR25 : 1=16sec.
N ORANE oo GR15: P = 87mW (150" CTit # /= &) ®Maximum power dissipation --- GR15 : P=87mW(max temp.150°C)
T P —192mW 300°Cif# 7= & ) P=192mW(max temp.300°C)
c GR25: P = 125mW 150° Cffﬁ]‘,ufiuu GR25 : P=125mW(max temp.150°C)
Hh
# S00°CHi#j=% 300°C Heat resistance
?ﬁ =514 m s BIRME Resistance BfE B25/50 Bl B25/85
R 2 = 28 3 H
Serios Type Ro5 1%1 Ii/ﬂjﬁﬁﬁﬁ% ilef/os,lstance toleran;es% B Value B Value
7A1033%3% 10kQ @) @) [@) 4,397K+1% 4,369K
6P4933k % 49.12kQ @) @) [@) 3,948K+1% 3,984K
7C993% % 98.63kQ O O O 4,036K+1% 4,074K
7B104%k3% 100kQ O O O 4,828K+1% 4,843K
GR15 7D234% % 231.4kQ @) O 0 4,207K£1% 4,254K
5D105% 3% 1MQ @) @) [@) 5,121K+1% 5,184K
7E145% % 1.388MQ O O O 4,460K+ 1% 4,537K
5E106%3% 10MQ @) @) [@) 5,393K+1% 5,486K

150°Chif# = 5 150°C Heat resistance

HRRE Resistance

RNE z s HIEERTFRE Resistance tolerance BfE B25/50 Bfg B25/85
Series Type
yp! R25 1% +09% +3% B Value B Value
652224 % 2.186kQ - @ O 3,386K+1% 3,419K
3G302%% 3kQ - O O 3,490K+1% 3,527K
6Q542% % 5.369kQ — O O 3,423K+1% 3,468K
6Q852%* 8.471kQ — O O 3,423K+1% 3,468K
GR15 6Q113%% 10.74kQ2 - O @) 3,423K+ 1% 3,468K
6M3735% % 36.74kQ O O O 3,985K+1% 4,099K
6N493% % 48.70kQ O O O 3,935K+1% 4,030K
GR25 3G2023k % 2kQ @) @) @) 3,490K+1% 3,527K
A TFR-THIE FS AL LT, 3 Regarding R-T data, please refer to our Home Page.
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GH13, GH20% 51

GH13, GH20 Series

[ 367 -% - GRLRELTETERRERRERE GH13 . §=1.3mW/°C ®Heat dissipation --«--+----- GH13 : =1.3mW/C
GH20 . § =1.8mW/°C constant GH20 : 6=1.8mW/C
L T TN G ERRRREREE GH13 . T=14sec., GH20 . T =25sec. ®Thermal time constant ---- GH13 : t=14sec.,GH20 : 1=25sec.
OF RTNIR woevvvvernneennns GH13 . P=357mW (300°CTit # /= &) @Maximum power dissipation «----- GH13 : P=357mW(max temp.300°C)
P=162mW (150°CTi #+/= ) P=162mW(max temp.150°C)
GH20 . P=495mW (300°CTif #/= &) GH20 : P=495mW(max temp.300°C)
P=225mW (150°CTif#4 = 5) P=225mW(max temp.150°C)
300°CHit# =& 300°C Heat resistance
B PH{E Resistance
#3%& a5 CE : B{g B25/50 Bf& B25/85
Series Type R25 Eﬁﬁiﬁéﬁﬁﬁﬁ Ri;';:ance tolerairéiz B Value B Value
3G202x% 2kQ O O O 3,470K+1% 3,507K
3G302x 3kQ O O O 3,470K+1% 3,507K
6D502+% * 5kQ O O @) 3,950K+1% 3,961K
6P303:k 30kQ O O O 3,948K+1% 3,984K
GH13 3U104% 100kQ O O O 3,965K+1% 4,038K
3G202:x% * 2kQ O O @) 3,470K+1% 3,507K
3G302x% 3kQ O O O 3,470K+1% 3,507K
6D502+ * 5kQ O O O 3,950K+1% 3,961K
6P203: 20kQ O O O 3,948K+1% 3,984K
6P303: * 30kQ O O O 3,948K+1% 3,984K
GH20 3U503* * 50kQ @) @) @) 3,965K+1% 4,038K
3U104: * 100kQ O O O 3,965K+1% 4,038K
¥ETFR-THIE, BESRANTET. % Regarding R-T data, please refer to our Home Page.

150°CTif#t =& 150°C Heat resistance

B H{E Resistance
Ik B S 23 - Bf& B25/50 Bfa B25/85
Serios Type R25 EEFE%;&#@% Rizgjance tolerigiz % \pas) % \B2s/
3H103#* * 10kQ O O @) 3,465K+1% 3,502K
GH13 6E203:% * 20kQ - O @) 3,965K+1% 4,016K
6H5033 50kQ O O O 3,770K+1% 3,820K
GH20 3H103#* * 10kQ O O O 3,465K+1% 3,502K
MEFR-THIE, ESRAAATER. 3¥Regarding R-T data, please refer to our Home Page.

HKETERTRE5ED- RN SRITE
FEITMES @A, B - EFH)" ®wH 2" /B,
(5140) 4487~ & GA13-3H103 %%
48 5 GA13Z3H103 %%

MNFRGT M, Tk LRWHR> RNk, RFREEEH150C,

CEEZRERERTIREN

BEEREFUTER, BUTESEMREEERTUA. EARERMHHSIE

REE,

O RRREARARSHH#TRITE. BEATHUEIMNIABEN, B
AREFMESENBKRBRL,

QiR &R, BHTERBWETERE, HIATFEEHRER,
QFENETSMNET AL Rz,

OHTESAASRBMEAETEN, THSSIRBEEQNEERRK. REME
B, BUEANESERRRE, ERERRAIMNIIERREE,
OFENEFERREEEMIMER.,

©iFPIEINE L AREEE L TRMNSRIEEEL,

QR teRBIEARBENIRHTHRMERN, I LEgRE, BHFYURR
BE el | ENEAAERSDENERSE SESNREER.
OEFRENTEHFEAN, BERXBURERPEREFRERR(BESE)H
i,

@iF PN Kk, MEREN.

OFE NI FER MR E T,
OIFENALEBMBREEMIRNNBE. BV, TRSFEEEZIRAR.
QiR TR EEEMNEMRESEMIE (Cl2, NHa, SOx. NOX) MR &%
ROEIBME. HK. BR. W, BVATNSRTEM.
OEAERFHETHISER NI, TTHSRAMMHHIN N SBERHFWIE,
HUS ST R AR FE 2 BN

ERMNERRMARZL, FEERATHEAR.
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3¢ For nickel or Tin plating
Place a "Z" in place of the "-" (hyphen) when ordering Tin plated parts.
(example) Nickel plated part : GA13-3H103 **
Tin plated part : GA13Z3H103 %
Please note Tin plated parts have a maximum heat resistances of 150°C.

[Caution in On Board Thermistor Sensor usage]

Due to the possibilities of destruction of the sensor, damage or miss use of

equipment, please strictly follow below matter.

®The sensor is designed for individual usage. When it is going to be used beyond
the specified condition, please speak to your daily contact person for our products.

@Whenever designing the equipment, make sure to check sensor operation and if
there is no lack of quality.

@ Do not use the sensor exceeding rated electric power.

@Due to possibility of causing the decrease of the value of resistance with self heat and
malfunction of the equipment or the precision decrease of the inspection temperature,
carefully refer to the dissipation constant usage of electric power and voltage.

®Do not use the sensor beyond operating temperature range.

®Avoid from exceeding radical temperature change, which is beyond operating
temperature range.

@In case of independently use of the sensor as a main control of the device, make
sure to design and devise through safety measures for [safe circuit] and [parallel
use with same function sensor] etc, to prevent from accident.

®Under the environment which receives the influence of electric noise, make sure to
take countermeasure by installing a protection circuit and seal the sensor
(including the lead wire).

®Do not add excessive vibrating shocking pressure.

®©Avoid from excessive pulling and bending of the lead wire.

@Do not impress excessive voltage in the insulated part and between the electrode.
This might cause to occur the insulated malfunction.

@Do not use in corrosiveness gas atmosphere (Cl2, NH3, SOx, NOx)beyond the
designated condition.

Do not use at the place where the sensor touches the electrolytic, brine, acid, alka-
line and organic solvent beyond the designated condition.

@ When you do processing (such as resin molding) by using thermistor sensor, please
be reminded that sensor might be destroyed by the material or mismatch of it.

If there is any others unclear point, please inquire to our company sales in-charge.

B EEo—=
HOLSINHIHL O1IN
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%K Packing form

B4 :mm Unit: mm

gt o VEX] 2k . N
Packng | Pemed | A= & ® B
. Packin .
code series ay Packing form
it S Code A B C D E Wi W2 r
2180 260
©13.0 | R10.5 2.0 9.0 11.4
RRMOSB| +0 | +1 | 405 | 04 | 205 | =03 | +10 | 05
o -3 -0
b TS03 15.000 A B w F E P
TCO3 e 0.37 | 067 | 80 | 350 | 1.75 2.0
THO3 S +0.08 | £0.08 | +0.3 | %0.05 | 0.10 0.1
T ound st Do Peserouatooma hhol
= I Round fee ole ¢ ectangular component mounting punch hole -
. g 2 gp P2 Po Do T Tz | REFL Lohaocizlen <
H w
A‘Eb ,dr!/ ¢ ¢ ol 20 40 01.5 0.4 0.5 | A%, Rectangular hole
BB OB D 201 | 204 | FQT | BT BUF ] o o
H y lTJ lTr':LlTJ LF' lTJ *U. *. -0 max max [ & 17| Press pocket
T _ EE:0)
K2 . A |pilps P ; !
Wilhcomponent?mﬁjnteﬁI i 17572 ] Qutfeeding direction
125 Code A B C D E Wi W2 r
2180 260
== 213.0 | R10.5 2.0 9.0 11.4
q RRMo8B |t |02 | 204 | 05 | 203 | s10 0.5
TZ05
TXO05 Wi
R TDO5 10,000 L
TNOS 52 E L THREAHIL A B w F E Pr
TCO05 T1 Round feed hole ¢ Do Rectangular component mounting punch hole
THO5 T 0.62 1.15 8.0 3.50 1.75 2.0
D-— $ $ '-‘-'II +0.10 | +0.10 | 0.3 | #0.05 | #0.10 +0.1
w
] $ ‘E'$’E'7 = e Loading
P2 Po Do T1 To | R%EFL Tole
B0
H\ Po | Outfeeding direction 2.00 4.0 01.5 0.8 0.9 757 Rectangular
T £0.05 | 201 | YO | BUT | BUT g e
= - - -0 max max
125 Code A B C D E W1 W2 r
2180 260
213.0 | R10.5 2.0 9.0 11.4
|| RRM08B *g +(1; 402 | 204 | 205 | =03 | +1.0 | 95
E
TD11 T
TN11
N TH11 w A B w F E P4
1
(T; T TN10 4.000 We 1.62 2.4 8.0 3.50 1.75 4.0
4 TC10 : £0.2 | 0.2 | 20.3 | £0.05 | 0.10 £0.1
i TN20 HREL ST RERAIL
1 ound feed hole $ Do ectangular component mounting punch hole
g TC20 ‘L’ Round feed hol R I i h hol (1.0) (1_8
+0.2 +0.2
% TH20 B | A/ T
izl /wwwlzvvwwm] Tona
m ,I:'I il mho = P2 Po Do T T2 a7 ofc,,'eng
ey i B 15 | 1.1 1.4
u R 2.00 | 40 Eo' 1| T | iR | 7 Rectagi
" A P1 |P2| Po | Outfeeding direction +0.05 | +0.1 o max | max | BFL  hole
, —
RETF
With components mounted () MEBEZTNI TH11_ TN10. TC106 R <,
s Dimensions in () are for TN11, TH11, TN10, TC10.
it = Code A B [¢] D E Wi W2 r
2180 260
213.0 | R10.5 2.0 9.0 11.4
L R10 Ol F | 202 | 204 | 205 | 203 | £10 0.5
E
A B w F E P1
1.7 41 8.0 3.55 1.5 4.0
P mmg 2,000 m 0.1 | 0.1 | 02 | 0.1 | =0.1 +0.1
n P2 Po Do T Te |zl “agino
BETMHE 2
Wi comporers [~ wxET, SAEEANIL _ 200 | 40 | 015 | 05 | 20 | 57 Recangulr
mounted 51\. Round feed hole ¢ Do Rectangular component mounting punch hole +0.05 | 0.1 +g_1 T T i&iﬂi hole
— max max
i &6 0/0-0-0 o1
N e E
(el LT Ty
A sltymm
@ A Pi |P2| Po | Outfeeding direction
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Ha%i®R Packing form

Bf7 . mm Unit: mm

(ZESES LEIvES BREE a B B o®
Packing Related Packing Packing form
code series Qty.
TS03, TCO03, THO3,
TNO5, TCO05, THO5,
TZ05, TX05, TDO5, 500
TN10, TC10, TN11,
TH11,TD11, TN20,
TC20, TH20,
B BZ 55
MN18, MH18, GA13, Poly bag
GH13,GA20, GH20, 200
CN25, CH25,RM16,
RH16, GR15
DC30, GR25 100
’ﬁ =& FE (MMEZE) Feed direction (Side view)
P %
4
GA13 ‘ ZT
GH13 =) - e -
F GA20 2,000 - . : é%de Dir)r:‘:ens?;ns é%de Din)?ensi#ons
+0.2 "
GH20 . [GA13,GH13]2.5 *32 T 6.021.0
[GA20,GH20}4.0 ¥02 z 1.5max.
. ‘_‘\T’i L | w | Lo i_T\/\H’S w 52.0 ¥92 R | Not ;ﬁ%ﬁ%%ﬁ;ﬁape
T T T i P 5.0+0.5 t 3.2min.
Li-L2 1.0max. S 0.8max.
A
ST
B L Plastic cover
"5‘5‘5: _Z ‘# o ﬁ ﬁ
R > E‘ i
I [ L 9 E& ~_Clip
1 | ~ Tray
ood o
FHO5
C 400
FH10 r—\*f = = =R =
= é%de Din);\lens?;ns deplpﬁlgtf :or:kets quanlit)ggf%%(clge{s(pcs.)
L#. [FHO5]0.38
A8 Frrooes | [FHOSI0.23
P 2.16 B — 400(20 x 20)
LW | sos8 [FH10]0.30 or 0.38
T 3.96

B EEo—=
HOLSINHIHL O1IN

BEEEEHAS Recommended land Pattern

Soidtr Rosist
older Resist
1B
Land B Fy
‘V CTlp l
2R (B4 . mm) (Unit : mm)
2S | T2 40, T*11 T'05 T°03
ol B | 20x1.25 1.6X0.8 1.0x0.5 0.6%0.3
a 1.00 0.70 0.30 0.25
b 0.90 0.75 0.60 0.25
2 b c 1.40 0.85 0.60 0.30
BEEEHESNE2T Please refer to page 92 for soldering conditions.
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[ Hi& ] [Applications] [ &5 ] [Series]
=R=EN FRERE. EINEE. HEX A, A ACHJF|
Room air conditioner Room temp., External air, Outlet air, Heat exchanger AC Series
ZAZIEN ENRE. BINEE. HXO., BHmBEH. ZEXRH CAZR7
Car air conditioner Room temp., External air, Outlet air, Heat exchanger, Evaporator CA Series
WAk, TIEALA FIERE WDZ %
Washing & Drying machine Drying temp. WD Series
RERE REEERN A STH7I
Surface temperature Surface temperature ST Series
HoKaE . JRKER BKA. AKA IB, HBZ 5
Hot & instant boiler Hot water, Cool water IB, HB Series
UK AP YR RIR AT A MWZ 31
Microwave oven Oven temp. MW Series
K5E AWERE AERERE bREE RFZ3
Refrigerator Cold Strage Freezer Temp Defrosting RF Series
SRR D% DREEEME. kKA. BRAE WTZ 5]
Toilet Toilet seat, Washing water, Drying air WT Series
MATWTRIIAEE, 1BENR. 3Please contact us for detail of WT series, and other applications.
HEATHMTEN AR, hiEEN,
W2 SR EMPart number system
DTN - C 503 F 3U DTN - C 503 F 3U
@ @ ©) @ ® @ @ © @ ®
ORTHEBENILS QABBMETHXEILS ®Thermistor @Thermistor element

QFRFREBIEME. - - F25C I AYERFAE
AR RENTRRT, FMRFERBFE 07 M. BNQ,
@BEBEFFREILLS + (%)

®Expressed resistance in Q (at 25°C). The first two digits are signficant, and
the third is the number of zeros.
@Resistance tolerance + (%)

i = F G H J K X Symbol F G H J K X
HEERFREZ | £1.0| £20 | £3.0 | 5.0 | +10.0| BHHEAGTRE Resistance tolerance | +1.0 | +2.0 | +3.0 | +5.0 | +10.0 | Special Tolerance
®BEIZS. ®B value
E=HZAYHA Sensor for room air conditioner
| EEF= MFeatures
OB R T, ®Moisture resistant.
O/\FY SRR TR, @®Small with quick temperature response.
¥ (mm)
mm
E Epoxy resin PVC 0.14sq
?& ] y
L3 2] =
E 2 350
|
@EFHE e R25=15kQ + 3% (3% 1) OResistance «-rcoeeeeiiei R25=15kQ+3% (Flake chip)
OB{E (BT) rrorrrrrrrrrmeereneeeneenenn B25/50=3950K + 2% OB value (3T) ++-erevmrrrrrnnnaneennns B25/50=3950K+2%
B25/85=3989K B25/85=3989K
OFE IR BESERE «oovvvvereeieeee —30°C~ +100°C ®Operating temperature range «------ -30°C~+100°C
.ﬁﬁ]ﬁ .au..—\-./— ~~~~~~~~~~~~~ /EL};Eull ’App]ication ............................. Air temperature
O A B (=) oo 50sec. ®Thermal time constant (in air) «------ 50sec.
. (mm)
Epoxy resin PVC 0.08sq
2 T(f& —
< —_
10 ‘
— 100
|
@ELPRE wrrrrr e R25=5kQ + 3% (3 j) @ResiStance <« verrerieeii e R25=5kQ+3% (Flake chip)
OBE (BT) vvvvevrrrmmermnemnennennns B25/50=3950K + 2% OB value (BT) «-vovrererereenennnnnnns B25/50=3950K+2%
B25/85=3989K B25/85=3989K
OfF R ETEE oo —-30°C~+100°C ®Operating temperature range «------ -30°C~+100°C
.FHL% ................................. i&??ﬁﬁq .AppI|Cat|On ............................ Remote COntrOI
O N BB FH AL (S HA) ooeeeeee 25sec. ®Thermal time constant (in air) «------ 25sec.
METFR-THUE, BSHAATER. 3¢Regarding R-T data, please refer to our Home Page.

HEXRABEEERRNEARERM. BTERLIME.

AMITSUBISHI MATERIALS CORPORATION
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¥ Please consult us regarding the operating conditions of Thermistor sensors.
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THERMISTOR SENSORS

GBI H B v Res5=15KQ + 2% (3% &)

.B'TE(?:H) ........................... BZ5/50=3450Ki2%
B25/85=3486K

CYE D=0 IR AR RRRRRRERRRROTS: —30°C~ +100°C

@I vrvnrrrn e MRS

OFLNE N BT (8] B AT (ZKHR) -ooeeenens 5sec

ACH-40 - 42 - 45 - 60

LY N R U Re5=10kQ + 3% (3% &)
OB{H (BT) wrervvrrererreermneeennes B25/50=3950K + 2%
B25/85=3989K
OEFH,MJ# G eveeereenreniiiiaens —30°C~ +100°C
QIR v 1% #7122
O#Lur]r“E‘I]ETJ EELIKAR) ceeeeeeneees ACH-40,42 : 4.5sec.

ACH-45  :5sec.
ACH-60  :10sec.

@EEPHE - vvveveerrreeeeeeeaes Ro0=5kQ + 3% (& &)
OBE (BU) covvvrrreeeeeeinineeeen. B25/50=3950K + 3%
B25/85=4025K
OfF FEFETER «ovvvvrrrrerernenenns —30°C~ +130°C
Y }qq JE et HEZk &
P Rz AT (B AL (KA ) e 5sec.
—‘,$ ZiEA¥LA Sensor for car air conditioner

OFT HREILR .
O\ RN R,

L

@ESJH B evvrrmrrrernerneeneeeans Ro=4.852kQ + 5%(5 )

.B{E (BD) wrrrrrnnnnnineneeeaeee, B25/50=3930K + 3%
B25/85=3941K

OF B ETERE oo —30°C~ +100°C

OFIE oo Ed x5

OFALIE R B [8) B AT (KA ) cevveeeennns 4sec.

PHART IRV

O H M REIL

O R M REIL .

.%]ZH1E .......................... R100=3.3k9130/°(GR§1_])

.B{E GPR) ....................... B25/100=3999Ki2%

.1%)5@@1)% . ................... _30"C~150°C

O R 7 e 8] H (K)o 10sec.

MRTR-THIEE, BSHAASER.
KAXRGBERRROEARERMG. BTALSINE.

Cu cli (mm)
. g u clip PVC 0.14sq /
iU —
2 450 ‘
!
OResistance «---oceeeeiieiiiiienn R25=15kQ+2% (Flake chip)
@B value (BH) «-vvovveevvieiiiiiiiin B25/50=3450K+2%
B25/85=3486K
®Operating temperature range ------- -30°C~+100°C
.Application ............................. Heat exchanger
®Thermal time constant (in water) .... 5sec.
Cu case PVC 0.14sq (mm)
° | ; —
Lt 800
|
[ dmm) [ 040 | o042 | o045 | 060 |
[ Lmm) | 24 \ 25 \ 25 | 24 |
OResiStance «-ceceeeee i R25=10kQ+3% (Flake chip)
®B value (ST) ........................... B25/50=3950K+2%
B25/85=3989K
®Operating temperature range ------- -30°C~+100°C
@Application «««vvveeeeiiiiiii Heat exchanger

®Thermal time constant (in water) ---- ACH-40,42 : 4.5sec.
ACH-45  :5sec.

ACH-60 : 10sec.

Cu case PE 0.14sq (mm)
S ) —
% 800
\
OResistance «-:rreereeeieieeeees R90=5kQ+3% (Flake chip)
@B value (3U) ........................... B25/50=3950K+3%
B2s/85=4025K
®Operating temperature range ------- -30°C~+130°C
@Application «« -« rreeereeeeees Delivery pipe
®Thermal time constant (in water) ---- 5sec.
B Features .M0|sture resistant.
Small with quick temperature response.
(mm)
:; Epoxy resin PVC 0.3sq
I —
20 ‘
500
\
OResistance «ccccceeiiiii i Ro=4.852kQ+5% (Flake chip)
®B value (6D) ........................... B25/50=3930K+3%
B2s5/85=3941K
®Operating temperature range ------- -30°C~+100°C
@Application «++--eeoeiiiiiiiiia Evaporator
®Thermal time constant (in water) --.. 4sec.

Sensor for Washing & Drying machine
BFeatures

@Resistance to high temperature.
@®Moisture resistant.

Cu case with dimple  Fluoroelastomer 0.3sq (mm)
© /
£
30 j
400 ‘
OResistance «ccceeeiiieiiiiienn R100=3.3kQ+3% (GR TYPE)
OB value (BPR) -« +-wevvrerreeeeeeneens B25/100=3999K+2%
@®Operating temperature range ------- -30°C~150°C

®Thermal time constant (in water) --. 10sec.

#%Regarding R-T data, please refer to our Home Page.
Please consult us regarding the operating conditions of Thermistor sensors.

BEdEEo—-=
HOLSINHIHL O1IN
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EdEEEO—=

KMEEERH Sensor for measuring surface temperature

W=
O LN IR BEREE,
ORALRIMAT, REMIH,

XZI'S?TE@JEﬁ%&ﬁ#fi%‘%ﬁl%@ﬁﬁﬂ?ﬁiiﬂﬂ%, RN EZ S BNHRTE
9R0
HERBRETRB S (1201 x 120W x 20Tmm), SAJ5H5 BRim J (% B2 19 2D
DIRNBERKS, ZEBEHEAEH Z50ERKP,

.E@,FH1E ........................... R25=10kQ + 10/0(%#'-)
.B1E(3H) ......................... Bo25/50=3450k + 1%

Bo2s/85=3486k
.1%%;‘5 x:;'ﬁlg .................... _30°C~ +110°C
O Ry Y B AR (FRR L) oo 18sec.

.EE.EH1E ........................... R25=10|(Qi3%(GA§2)

.B{E_(?:HG) ....................... B25/50=3465K + 3%
Ba2s5/85=3502K

.ﬁ};ﬁ;‘agﬁ@ ................... *40°C~+15000

O AR Y [B] H A (FRR £ ) oo 22sec.

.EE |3H1E ........................... R25=1 OkQ i 5°/o(CTH)

.Bfﬁ (3TV) .................... B25/50=3820K + 3%
Bo2s5/85=3792K

OEFH;EJESEIE .................. 740“0,_ +150°C

O R Y 8] A (FRk k) oo 27sec.

ok =% F

R RATY

Offif o A M REIL
®5 IR,
OTFWINT, TEIRMEREIML T

.%"gﬁ{a .......................... R50=3485k9125°/0(GR§l_J)

.B1E(6QR) ....................... B25/50=3423Ki1%
Bo25/85=3468K

OF B ETEE oo —30°C~ +105°C

@ R B 8] B A (KA ) oo 0.8sec.

MATFR-THIE, BSAALTEDR,

HERBBEBEERRNEATEEM. BTALINE.
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HMFeatures
@®Can be fastened with a screw.
®Metal contact surface yields fast temperature response.

% Thermal time constant of STS series is measured by following method.The
date contains the influence of the heat capacity of the aluminum block.

% The sensor is screwed up on aluminum block(120L x 120W x 20Tmm),the
block except sensor attached surface is put into 25°C water.From this state
when block is moved into 50°C water.

3 Cu (Sn plated) (mm)
o Pb-Free soldered Cu-Ni wire ¢ 0.5
< 3
e 0
o

ORESIStANCE - rcrrrrrrrrrieeeas
OB value (BH) -+-ovvvvieiiniiiiiiins

Res=10kQ=+1% (Flake chip)
B25/50=3450K+1%
Bo2s5/85=3486K

®Operating temperature range------- -30°C~+110°C

®Thermal time constant (on A £ block) - -- 18sec.

> Cu (Sn plated) (mm)
s Ni plated wire ¢ 0.4
N
';l g S TR A RS
2 3 Tin plated wire type is available.
15.7 15
OResistance ~--rerrrrreiiiiiiiiiin R25=10kQ+3% (GA Type)

@B value (BHG) -----ovvevveennennnnn. B25/50=3465K+3%
Bo2s/85=3502K
®Operating temperature range «------ -40°C~+150°C

®Thermal time constant (on A € block) .. 22sec.

[}
¥ Cu(Sn plated) PE 0.14sq (mm)
2 ] HOE —
< Ey
15.7
200
OResistance -crcreriiiiiiiiiiiiiiin R25=10kQ+5% (CTH)
@B value (BTV) -cvvvvvreneeiniiininn. B25/50=3820K+3%
Bo2s/85=3792K

®Operating temperature range --«----- -40°C~+150°C

®Thermal time constant (on A £ block) --- 27sec.

Sensor for instant boiler

HMFeatures

®Resistant to heat shock.

®Quick temperature response.

@Stainless steel case makes resistant to corrosion.

@ | V| o
Sl o SUS case

ol
< e & -
=

— ! —
|
132 | |34
[——23—— 140

........................... Rs50=3.485k0+2.5% (GR TYPE)

PVC 0.14sq (mm)

®Resistance

.B Value (GQR) ........................ 825/50=3423Ki1 0/0
B25/85=3468K

@®Operating temperature range ------- -30°C~+105°C

®Thermal time constant (in water) --- 0.8sec.

s Regarding R-T data, please refer to our Home Page.
Please consult us regarding the operating conditions of Thermistor sensors.
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2/k28H Sensor for hot boiler
| k==

O T M REL .

HBS-45 V

9

.%[‘H{E ........................... R25=1 1 kQ i 30/0(%)%—)
OBE (3T) - vvvvvrrremmrnennnennn Bos/50=3950K + 2%
B25/85=3989K
OFFEESER - vovevrereeeeens —30°C~ +100°C
‘*’LﬂﬂfﬁTlEﬂ%ﬁ(7kqﬂ) ~~~~~~~~ 3sec.

MATFR-THIE, HEHAALASEDR,
MERBREECRSBNEARELNG, BTALIDE.

R A
WS

O MBI
O5 KRk,

MWS-40

—

.EE, |3H1E ............................... R200=1kQ + 3°/O(GA§2)

OBE(ABG) «vvvvvvviiiiniiiiiiiiis B2s/50=4100K + 2%
Bo2s/85=4170K

OF B ETERE oo —30°C~ +260° C({X'ﬁgﬁiiﬁ‘gxﬁ)

.#ﬂtuﬂj‘“ﬁj]ﬁ]g#{(ﬂ(qﬂ) .............. 20sec.

EHREERER R R T PR PP PP PPRPPPPPRR R200=1kQ + 3%(GAZY)

O3 [ {
OB{E (4BG) «+rvvvrrrrvrrrnneeininenns Bo2s/50=4100K + 2%
Bas/85=4170K
OFEFEETERE oo —30°C~ +260°C({X {& =28 &F)
omunﬁﬁjlﬁj%ﬁ(ﬂ(qﬂ) .............. 20sec.
KFEH
W=
ORI REL = .

.EEIZE{E .......................... R0=635k913%(}:§)£|_)

.B1E(6W) ........................ BO/25=3823K12°A)
B-200=3738K
.ﬁﬁﬁ,mfﬂ’ - IR T TR OO —40°C~ +80°C
@FHJE - ovvoverere s KER (A% BE ARE)
.?ﬁtu[’])“'ﬁjlgﬂ%ﬁ(*q:) ......... 25sec.
":Flﬁll-: qﬁﬁq
. l|\\
O REIIRE.

OTFMIN, MEIRIEREIMLF.

EE, 1E .......................... R37=2946kQ i 3%(GR§L_])
OB/E (6PR)- -+ ovveeeieiinnnns B25/50=3948K + 1.5%
B25/85=3984K
O BTG - ovvvrrrrnennes —30°C~105°C
@ 7 A [B] F AL (KA ) eoeeeeee 0.5sec.

METFR-THIE, BSHARSEN,
HERAGEEERRNEAREEM, BTALIDE.
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HMFeatures
@®Moisture resistant.
b il Cu case (Ni plated) (mm) R7.5 $4.4
e PVC 0.14sq \
~ 7 i ©
- 11 ®
o \ /
jn) 280 | = _Ras5
OReSsIStance v R25=11kQ+3% (Flake chip)
OB value (BT) «vvevevrmrrinennenennn. B25/50=3950K+2%

Ba2s5/85=3989K
@®Operating temperature range ------- -30°C~+100°C
®Thermal time constant (in water) --- 3sec.
»Regarding R-T data, please refer to our Home Page.

% Please consult us regarding the operating conditions of NTC Thermistor sensors.

Sensor for microwave oven
BFeatures

®Resistant to high temperature.
®Quick temperature response.

SUS case PE 0.14sq (mm)
‘é# :
Tube
.E.l 850
\ \
OReSIStanCe ccerrrriiiiiiiiiiiiii R200=1kQ+3% (GA Type)
@B value (4BG) ---vieviiiiiiiiiiiins Bos/50=4100K+2%
B2s/85=4170K
®Operating temperature range ------- -30°C~+260°C (Sensor only)
®Thermal time constant (in water) --- 20sec.
GA type thermistor Teflon 0.3sq (mm)
PFA tube
s —
z < —
15 ‘
D 400
\
ORESISIANCE ~++vvvvrrrrieiiiiiiiaas R200=1kQ+3% (GA Type)
®B value (4BG) «--eoieiieiiiiiiiiins B2s/50=4100K+2%
B2s/g5=4170K
®Operating temperature range ------- -30°C~+260°C (Sensor only)
®Thermal time constant (in water) --- 20sec.
Sensor for refrigerator
BFeatures
®Moisture resistant.
PVC 0.2sq
o ! (mm)
5 C ; =g
25
500
|
OResistance «-oceeeeiiiiiinn Ro0=6.35kQ+3% (Flake chip)
@B value (6W) .......................... Bo/25=3823K+2%
B-20/0=3738K
@®Operating temperature range -...... -40°C~+80°C
®Application --..oooiiiiiiiii Refrigerator (freezer,

defrosting, cold storage)

®Thermal time constant (in water) ... 25sec.

Sensor for Bidet
BFeatures

®Ultra quick temperature response.
@Stainless steel case makes resistant to corrosion.

&l w|w

|| = (mm)
S I ej: } /‘PE‘O.14sq o
142 | |0.65
24J 200 QT
OResistance --oooeeeeeieiiiin R37=29.46k(+3% (GR TYPE)
@B value (BPR) -« . cvvviieviiiiiiiiiin B25/50=3948K+1. 5°/°
Bo2s/85=3984K
®Operating temperature range ------. -30°C~105°C

®Thermal time constant (in water) ... 0.5sec.
% Regarding R-T data, please refer to our Home Page.

¢ Please consult us regarding the operating conditions of Thermistor sensors.

B EEo—-=
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NTC#& B[R AI B A 451

NTCASRHRIEREF UBERARAMGEE. K> R2ERE—S4 MR,
SR REEREEEMNSHERE. Rt aXIWNACNER, ZEFE
PRME. CRERMEN. WEFMBERAMNER, THEOSREE. SHEEHN
S, ANSRESEMR. HHEANE STEES R THES KESH

WA - B R

AR AR M R IR AR,

X 1(eql)

R DRETK)NMSBEEE
Ro : JR E To(K) B f9 8 fE1E
B :Bf&
¥T(K)=t("C)+273.15

BXfrL, AFHEAMBEFFREEN, EEUXNEAMBBRETRE, &KX
HETASK/IC,
A ABRANEBECEANARIN, F5XNEZBFE—TRE.

sk, FHXIPHBEARARHENEEMNRBATERN ., NIRERS SN
EZEERE, TIAKHEES,

H2(eq2)

£, C. D. EXEH.
Ao, BEFFHERREMNBENESHRSIESRERERML, EFEHC. D
(%, Wik, EEABEMNKNEN, REZERFHENT,

OFE#C. D, EMitHE
BH#HC. D. EvH4SMURE. BPEE)EIR(To, Ro)(Tr, R1) (T2, R2)(Ts,
Rs), @idx3~6itH,
BB RAEIRIETORI T, T2, Tap9sa pA{ER HB1, B2, Bs, AAERNIUT &R,

BT=CT?+DT+E

NTC Thermistor basic properties

Negative temperature coeffcient(NTC)thermistors are manufactured from high
purity and uniform materials to achieve a construction of near-perfect
theoretical density. This ensures small size, tight resistance and B-value
tolerances, and fast response to temperature variations, making a highly
sensitive and precision component. Thermistor is available in a wide range of
types to meet your demands for small size and high reliability.

HMResistance - temperature characteristic

The resistance and temperature characteristics of a thermistor can be
approximated by equation 1.

R=Ro exp {B(I/T—1/To)}

R :resistance at absolute temperature T(K)
Ro : resistance at absolute temperature To(K)
B :Bvalue

¥T(K)=t("C)+273.15

The B value for the thermistor characteristics is not fixed, but can vary by as
much as 5K/°C according to the material composition. Therefore equation 1
may vyield different results from actual values if applied over a wide
temperature range.

By taking the B value in equation 1 as a function of temperature, as shown in
equation 2, the difference with the actual value can be minimized.

C, D, and E are constants.

The B value distribution caused by manufacturing conditions will change the
constant E, but will have no effect on constants C or D. This means, when
taking into account the distribution of B value, it is enough to do it with the
constant E only.

@Calculation for constants C, D and E
Using equations 3~6, constants C, D and E can be determined through four
temperature and resistance value data points (To, Ro). (T4, R1). (T2, R2) and
(Ts, Ra).
With equation 3, B1, B2 and B3, can be determined from the resistance
values for To and T1, T2, T3 and then substituted into the equations below.

(B1—Bz2)(T2—T3)—(B2—B3)(T1—T2)

(T1=T2)(T2=Ta)(T1~Ta)

B1—B2—C(T1+T2)(T1—T2)

In(Rn/R

Z N -
<_’| T Tn To
9c
Ik
g 4(eqd) c=
=B
o H
-
9

®.5(egb) D=

.6(eqgb) E=B1—DT1—CT1-T1

® B [A{EITE A
ARER M R ESM R, K25 CHAEEENSKQ), BEREHS0(K)H
HEEBAAE10"C~30°CryB Fa(E,

[ B7
ORIEBME—BEER, KEHC. D, E,

(T1=T2)

@®Example
Using a resistance-temperature characteristic chart, the resistance value
over the range of 10°C~30°C is sought for a thermistor with a resistance of
5kQ) and a B value deflection of 50K at 25°C.

®Process
®Determine the constants C, D and E from the resistance-temperature chart.

To=25+273.15 T1=10+273.15 T2=20+273.15 Ts=30+273.15

@K ABT=CT?+DT+E+50, kBT,

BB HIERNR=5exp {BT(I/T-1/298.15)}, KR,
3T : 10+273.15~30+273.15

AMITSUBISHI MATERIALS CORPORATION
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@BT=CT2+TD+E+50 ; substitute the value into equation and solve for Bt

®R= 5exp {Br (I/T-1/298.15)} ; substitute the values into equation and solve
for R
T : 10+273.15~30+273.15
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®Results of plotting the resistance-temperature characteristics are shown figure 1

25 0

7 =
L (1)

Bifi(K) 1

B value(K)

(1)1500

Res a1l

=(3)

Resistance ratio (Rt / Ras)
o

@
]
3
8
5]
R

(5)

001 -0 L

25 3

3.5

IS

1T(X 10°K)

B0E — R BRI (A1)
RESISTANCE-TEMPERATURE CHARACTERISTIC(Fig. 1)

BMEREERY

PRBEMRERE (o) REEEREETE
L,

B, TEMEEEER( o) SBENXER.

ZUICKI BT REEEE

X100=—

XE o BINRS(—

W EFR R E(JIS- c257o -1)

HARE(0 ) RIBEATERET, AGEETHBEIESRARERLEE
1'CRARHNIIE,

), RTHRE AR RREB AR,

EHRFERET, AEREMNEET. KEEET2RERNEPZEXRNT

AR,

_ P

8= T1-T2
X(P=I?.R=l1.V)

FRERRREATINESF 4 THSEE,

®25°C ?JL&:—\
Q=5 1 ﬁ%lﬁiﬂﬂ&&r%?&?iﬂui

Bl & K1) % (JIS-C2570-1)

EFERFRET, TESNHBTHNERAME,
B RAAE B LT RICHCA IMERBIR THEIR .

FREFEHERMNS CHFENRFRE. mMTRITEHMNME.

(R FEDNR=BHRRL X (RS EMRE -25)

WS HETNE

XEEARGEERTEERNSR RN ER, 85 RRTENER TR
B RINE, JISEHEEX VRFRELFHCH, FFETMETHTR
HH.

BFEFTIR=t X BUA R

W AREINEE B E T (LRI AT 8] E £ (JIS-C2570-1)

BEZRNIRET, SAGEENTREERXERREMN, REBETH>
ERMBESREBEREREZH63.2%MEE R HHINE,

AR AMNATOREMTIZ A TR,
DS

At SRR R AR ET Z 87 U

B
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HMResistance temperature coefficient

The resistance-temperature coefficient (o) is defined as the rate of change of
the zero-power resistance associated with a temperature variation of 1°C at
any given temperature.

The relationship between the resistance-temperature coefficient (o) and the B
value can be obtained by differentiating equation 1 above.

— x100(%/°C)

A negative value signifies that the rated zero-power resistance decreases

B Heat dissipation constant (JIS-C2570-1)

The dissipation constant (3) indicates the power necessary for increasing the
temperature of the thermistor element by 1°C through self-heating in a heat
equilibrium.

Applying a voltage to a thermistor will cause an electric current to flow,
leading to a temperature rise in the thermistor. This " intrinsic heating "
process is subject to the following relationship among the thermistor
temperature T1, ambient temperature T2, and consumed power P.

(MW/C)

Measuring conditions for all parts in this catalog are as follows:

®Room temp is 25°C
@Axial and radial leaded parts were measured in their shipping condition.

EMaximum power dissipation (JIS-C2570-1)

The power rating is the maximum power for a continuous load at the rated
temperature.
In the detail specification, it is likely to write by "Power rating" that is a past name.

For parts in this catalog, the value is calculated from the following formula
using 25°C as the ambient temperature.

(formula) Rated power=heat dissipation constantx (maximum operating
temperature-25°C)

BPermissible operating power

Definition : The power to reach the maximum operating temperature through
self heating when using a thermistor for temperature compensation or as a
temperature sensor. (No JIS definition exists.) The permissible operating
power, when t °C is the permissible temperature rise, can be calculated using
the following formula.

Permissible operating power= t X heat dissipation constant

HEThermal time constant (JIS-C2570-1)

A constant expressed as the time for the temperature at the electrodes of a
thermistor, with no load applied, to change to 63.2% of the difference
between their initial and final temperatures, during a sudden change in the
surrounding temperature.

When the surrounding temperature of the thermistor changes from T1 to Tz,
the relation between the elapsed time t and the thermistors temperature T
can then be expressed by the following equation, by ambient temperature
change.

BEdEEo—-=
HOLSINHIHL O1IN
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HOLSINYIHL 01N
[lip

T=(T1-T2)exp (-t / T)+ T2 cee-- (3.1)
=(T2=T1) {1-exp (-t /T)} +T1 eec-- (3.2)

EH T AR A 8] E 5.
Eoteh, A= B, Q)(T—T1)/(Te—T1)=0.632.

hEZ. MEBMMNEXPER, REEBESEVREEES.2%NEELLAT
B e 6] B A F e R e 8] 5 4K

LM SRR B EBEERURARRATRMT.

t _ =
To-T1
T 63.2%
2t 86.5%
3t 95.0%
4T 98.2%
5t 99.4%

F-1 A S %4 Table-1 Thermal Time Constant

FREFXIEREATINES S THHREE,
OF IF S PIREEEMS0° CE25 CAELRT, HEEEMEE
FFE.,

1L E34.2°CFR

QR IM. ZESIME AL RETNE
AROER, BMARK. RSN EESETRREE. ARFETERL,

WA ERRERTEEM

BEREFUTER, BUTRSERRGEERTR. ERRERMGHIE
wEfE,

QAP RHERIZAR Ao A TRits. EERTAESMIARE,
BEATE R G SRR TNRKRBK,

QRiITREN, FHTASEERERITEAR, BIALREREEM.

QFENEISMMERT A LR,

@HRTESKASEEAETRN, JERSIREEGNEERER.
B, SR ANIESE IR RS,

REEE
AR RRAIIEREE.

OFENEFERREEEMIMER.
©FPHEMNB L EAREEERFINARIEEEL.

BRGEEERIEAREN TR THRMERAN, AEEREE,
xﬂllxﬁ ‘reglE | ENEARERFHENREE RS
LEHEE.

BE D

SFELH

@FEF R F I E P E AR,
%) BtEit.

ERMEEBRPEHEEERAECES (BES

®f.—uif$ TP ERAERR,

NRBUA R SLEB R EE T 3REE (K
MIFETT AMA s AR ERMEKRASHRIT,

MRPIERR, AT AEXMBAREK, FRAOBETEREITA.
O FEPHINT EHHRS. HEREN.

OB EH R TSk,

QENELEHMEREBMIRVEE. BN, TEIFELEZTIRAR,
OEM&ENEHRSLmM (&R ) FRBAN K . "B | BER
% BUNSERERTR.

@i%%ﬁﬁﬂilﬁm;a@ﬁ’]lﬁLE'I’EEL%H’]T/T\% (Cl2. NHa, SOx. NOx)MX
SEMIEMR. Bk R W BIBANNBARER.

OELERMITESEMRENERE, RELEFRMRN, YHREBEFERER
BETRE A AR ERENE B ZHAS LB AE,

ERMEREMARZL, BEEAAATNHEEAR.
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The constant 1 is called the heat dissipation constant.
If t= 1, the equation becomes : (T-T1) / (T2-T1) = 0.632

In other words, the above definition states that the thermal time constant is
the time it takes for the temperature of the thermistor to change by 63.2% of

its initial temperatrue difference.
The rate of change of the thermistor temperature versus time is shown in table 1.

|
Tep-------- e mm oo

Temp. (T)
BET

63.2%

|
|
|
™ . A ¢
Time (t)

Measuring conditions for parts in this catalog are as follows:

@Part is moved from a 50°C envirconment to a still air 25°C environment until
the temperature of the thermistor reaches 34.2°C.
@AXxial and radial leaded parts are measured in their shipping form.

Please note, the thermal dissipation constant and thermal time constant will
vary acccrding to environment and mounting conditions

B Caution in Thermistor Sensor usage

Due to the possibilities of destruction of the sensor, damage or miss use of
equipment, please strictly follow below matter.

®The sensor is designed for individual usage. When it is going to be used
beyond the specified condition, please speak to your daily contact person
for our products.

@Whenever designing the equipment, make sure to check sensor operation
and if there is no lack of quality.

®Do not use the sensor exceeding rated electric power.

@Due to possibility of causing the decrease of the value of resistance with
self heat and malfunction of the equipment or the precision decrease of the
inspection temperature, carefully refer to the dissipation constant usage of
electric power and voltage.

®Do not use the sensor beyond operating temperature range.

®Avoid from exceeding radical temperature change, which is beyond
operating temperature range.

@In case of independently use of the sensor as a main control of the device,
make sure to design and devise through safety measures for [safe circuit]
and [parallel use with same function sensor] etc, to prevent from accident.

®Under the environment which receives the influence of electric noise, make
sure to take countermeasure by installing a protection circuit and seal the
sensor (including the lead wire).

©When the case type sensor is used under high humidity environment, make
sure to design so that the protected case tip must be exposedto
environment (in water, moisture) condition, and to the [utmost] open part of
the case must be prevented from not touching water and steam directly.

Please note how such as making the opening downward to install it so as
not to stay in this part when you generate the be dewy water.

®Do not add excessive vibrating shocking pressure.
®Avoid from excessive pulling and bending of the lead wire.

@Do not impress excessive voltage in the insulated part and between the
electrode. This might cause to occur the insulated malfunction.

®Consider wiring, due to contact failure might occur if the terminal of the lead
wire (including the connector) is immersed into [water] [steam] [electrolyte] etc.

@Do not use in corrosiveness gas atmosphere (Cl2, NHz, SOx, NOx) beyond the
designated condition.

Do not use at the place where the sensor touches the electrolytic, brine, acid,
alkaline and organic solvent beyond the designated condition.

®Due to possibility of the equipment becoming malfunction depending upon
metal corrosion, consider not to cause potential difference with the contact
metal for the case and screw equipped type sensor.

If there is any others unclear point, please inquire to our company sales in-charge.





