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Introduction of on-board thermistors

The on board thermistors are available in several different packages, from
chip and melf for surface mount, to axial and radial leaded for through the
hole mounting.

On-board thermistors

gooo ooogd oooo gooooo oooog good
Part number Type Termination Operating temperature range | Resistance range | Page
TZ05 10kQ 58
04000 O 1500
TDO5, TD11 10kQ 0 100KQ 58
TX03, TX05 10kQ 59
THO3 SMD chip Tin plating 25Q0 100KQ 59
TNO5, TCO5, THO5 oooOoooooooo ooooo 30Q0 2MQ 60,63
TN11, TH11 04000 01250 20 IMQ 60,62
TN10, TC10 30Q0 150kQ 62
TN20, TC20, TH20 40Q0 2MQ 61
MN18, MH18 gooO0oobo0o0ooodMELF ooooo Tin plating 04000 O 1500 2kQ O 150kQ 66
FHO5, FH10 0000000 O Flake chip ooo Au Electrode 0400001250 10kQ, 100kQ 65
CN25,CH25 POHO0DCO00IIOCCD  Pb-free soldered Cu-Ni wire 500Q 00 500kQ 67,72
gJ4000 01100
RM16,RH16 0ooooooono Polyurethane covered wire 1kQ 0 100kQ 68,72
BN35 oooooooog  PVC covered wire 0200 0 800 10k 0 2.2MQ 72
BM22,BM38 pooonannnoon _ 10k 72
Radial leaded JoooooooO  Polyurethane covered wire 04000 01000
BFO05 10kQ 72
GR15,GR25 0oomo Dumet wire 04000 030000 O 15000 2kQ 0 10MQ 69,72
DC30 PHI000000MO00D  Phbree soldered Cu-Ni wire 04000 O 1000 300Q 0 200kQ 68
GA13,GH13 0000000000000 . Ni-plating or 2k 0 100k 70,73
GA20.GH20 Axial leaded NOOODOD0000 Tin plating 04000 03000 O 1500 0 200 1000 70.73
m 000 Part number system
TNO5 0O 3T 103 J B
ooooo ooBOO ooooo oooooo oooo oo
Series B Value Resistance Resistance tolerance  Packing form Code D F G H J K L
DUO0O00 \y o550 | 10 | +20 | +30 | 50 |+ 100 |+ 150
025000000000000200000000000030000000 Resistance tolerance |~ x x * x x
goooboooooooboooooano
Resistance value at 25°C is expressed in ohms. First two digits are signifi- + 10
cant and the last digit is the numbers of zeros following. BOOOOO -
0000000 =+030= + 30
. B Value tolerance
Resistance tolerance. + 50
gooooo
Packing form
oo ooog gopooo ooo
Code Packing form Packing Qty. Part number
500 THO3, TX03, TZ05, TX05, TD05, TN05, TC05, THO5
TN10, TC10, TN11, TH11, TD11, TN20, TC20, TH20
MN18, MH18, GA13, GH13, GA20, GH20
B ooo 200
Bulk CN25, CH25, RM16, RH16, GR15
100 DC30, GR25
C goooooooo Plastic Tray 400 FHO5, FH10
T oooooo Paper taping 4,000 TD11, TN11, TH11, TN10, TC10, TN20, TC20, TH20
P 00000000000 Plastic taping 2,000 MN18, MH18
F ooooooo Flat pack 2,000 GA13, GH13, GA20, GH20, DC30
R 10,000 TZ05, TX05, TD05, TNO5, TC05, THO5
oooooo Paper taping
D 15,000 THO03,TX03
55

S MITSUBISHI MATERIALS CORPORATION



Oooooooogoodnog

ON BOARD THERMISTOR SERIES
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m 000000 Structure and appearance

goooooo4o00
glass sealed (4side)

gooo
electrode

NiOOO+SnO o d
\ Ni&Sn plating

oooooog
thermistor body

m [0

e 1000000000000 O0O0O0O0OOOO

e 004000 000COO0ODDOOOCOOOODOO
jooooooooooobooooooooooooooo
e JO000OOOODOOODO

e J000O0OODOOO

e J00000O0O0O0O0O0O0OO

e 1500000000

e 000DOPPOODOOOODO

e RoHSO OO OO

m 0000000 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.

HMFeatures

@ 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(1500 )

® Lead-free

® RoHS Compliance

oooooo ooooooo
0 000 00 O Operating temperature range High temperature and High temperature and
High precision type Super-high precision type
0000 0O High temperature type TD[J Series 7200 Series
-400 0 1500 P.58 P.58
R=% 1%0] R=% 0.5%[
B=t 1% B=+ 0.3%
00000 Standard type oo . booo ooooo
Standard type High precision type Super-high presicion type
-400 0 1250
TN Series P.610 63 ::> THL Series :> TX([ Series
TCL Series P.610] 63
P.590 61 P.59
R=t 5%0 R=% 1%0) R=% 0.5%[
B=t 3% B=+ 1% B=t 0.3%
m 00000 Dimensions
gooooo oo O mmO
Glass sealed Electrode 00O Part number L w T L1
THO33ITX03 0.60+ 0.04 | 0.30+ 0.04 | 0.30+ 0.04 | 0.10min.
T TZ031TX05ITDO5 00.05 0.05 .
TNOSTCOS THOS | 1:00% 015 | 0.500 15 | 0.507¢'1g | 0-20min.
w TN1@ITC10 1.60+ 0.15 | 0.80+ 0.15 | 0.95max. |0.30min.
TD11OTN11OTH11 | 1.60+ 0.15 | 0.80+ 0.15| 0.70max. |0.30min.
< L1 » TN2@ TC20JTH20 | 2.00+ 0.20 | 1.25+ 0.20 | 1.25max. | 0.40min.
L
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MOS-FETOOOODO
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m [ 000000 Temperature detection circuit

Vcce
]
RL ADC
Vout IC,S
———— Driver/Controller IC
(Battery Changer,

2 HDD,OPU,,,,)
Z

ADCOADOOOOO
- OPUO O Pick-Up

m 0000 Typical Applications

e J00OOOO

goooooooOooooooOoOoOoooOobooOoOobooOooOoOoboOoOoooo
000000000000000000000000000000O0

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

LOOOODOOODOO  Li-ion battery pack

HOLSIWNY3IHL OLN
cooooood

0000  Fuse
oaVe o [
®
0g gooic
O T Protection IC oT
0F
U8
R g
1 F 1 o [J
o000 0000
Discharge control Recharge control
FET FET
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m 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

Out put Voltage ~ NTC:TH11-3H103F
RL:4.7kohm
Vce:3v

3.0

™

25
2.0

1.5

V Out(v)

1.0
0.5

0.0

Temp.(O)
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TZ050000

Y DDDDD .............................. 10X OSX 055maX|:| mm[:l
gooooooooo

.DDDDDD ........................... i05|:||3:1EDR25|:|

O BOLI I +evreerercereosasaasaasases + 0.30 O R250 R500

@ [JII[0 vvvvvrvnrnernennenaeneenennennns ooooo

O (I I eeveerenmmnnnmnnnnnnnanannn 0400 00O 1500

L N 2.4mw0O O

T P 300mwW

m [0

e 000000 DOOOO+x05%MOIOOOO+0.3%100

e-4000150000000000O000O

e JO000O0DODOUOODDOOODOOODOOODOOOODD

e JOOOOOOOODOO

m [0 0 Characteristics
TZ050 000 TZO5 Series

O High temperature, super-high precision typell

TZ05 Series

ODIMENSIONS <+ +vvevrerrenenteninneaieannns 1.0x 0.5x 055max(mm)
®Resistance tolerance ----ccoeeeeeintt +0.5%,+1%(R25)

@B value tolerance ««--ceoeeiiieiiiennntn +0.3%(R25/R50)
®Termination -+ vvevvieiniiiiiiiiiniaa, Tin p|ating

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

®Heat dissipation --««eooeeiiiiiin, 2.4mW/°C

®Maximum power dissipation ---------. 300mW

HFeatures

®High precision type.(+0.3%)

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

@Strong against electrostatic discharge.

ooo 0O000R25 BO O O B25/50 BO O 0 B25/85
Part number Resistance B Value B Value
3H1030 O 10kQ 3,380K 3,423K

0000000000000000000D00000000

[0 Please consult us for availability of non-standard items.

goooooon

TDOSO O OO

@ [JJ I vevrrrrrrenrrnneenneenacenncns 1.0x 0.5x 0.55max] mmQO

gooooooobo

O [J I I [ cerrerrevennnnnnnnnnnnannnn + 10 & 20 & 300 R250

@ B[] +rerevrereeceseasencaneanes + 10 & 20 0 R250 500

O [0 vrvrevrerencnsencencusencenennes ooooo

@ [ rrrvrrrrrrernneennenneennns 0400 0 O 1500

@ [ [eerereereecnseneeacunencencens 2.4mW0 0O

@ [J[J[J[rerrreerrenerneeeneeenaeenaennns 300mwW

TD110000

O I vevevrrerneeecnseacunennencans 1.6x 0.8x 0.70max] mmQO

gooooooooo

O O OO veveevvrennneanaanananannns + 10 20 [* 3110 R250

@ BO OO ceveeevreenneenaaananannns + 10 * 20 0 R250 500

@ [J [0 eovvvveneeeeeececensnnnnnnnnnens Ooo0o0ooo

O (OO veveeeeeeecceesnnnnnneeeens 0400 O O 1500

O [J I Oeeereeeeeeeeenneeeeieeannnnnns 3.o0mw0O Q0

@ [ eceeeeceecosenceecunencincnnenns 375mwW

m ][]

e 400 0+1500000000O00O0OODO

e 1000000000 OO0O0O0O0+1%000

e 000OOODOOOODO

e J00O0O0O0OO0O0OODOODCODCOOOOOOODODOO
e 0000000000000 O0O0OO0OO0OOOOOO

m 0O Characteristics
TDO50 0 OO TDO5 Series

O High Temperature, high precision typell

TDO5 Series

ODIMENSIONS <+ vvrrrerrereniniiiiinn, 1.0x 0.5x% 055max(mm)
®Resistance tolerance ----.iiiiiiiinnt +1%,+2%,+3%(R25)

@B value tolerance i +1%,+2%(R25/50)
@Termination -«c-eeevereeiiiiiiiiiinin.s Tin plating

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

®Heat dissipation --«--oeeiiiii 2.4mW/°C

®Maximum power dissipation --.---.... 300mwW

TD11 Series

ODIMENSIONS +++vvevrevrenenreneaneaneannns 1.6x 0.8x 070max(mm)
®Resistance tolerance .................. +1%,+2%,+3%(R25)

@B value tolerance ................llll +1%,+2%(R25/50)
®Termination «cevveviiiiiiiiiiiiiiniinnn. Tin plating

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

®Heat dissipation --««eeoeeeeiiiiian, 3.0mW/°C

®Maximum power dissipation «+-------- 375mW

BFeatures

®Suitable for wide operating temperature rang.(-40°C~+150°C)
®High precision type.(x1%)

@Strong against electrostatic discharge.

®Suitable for engine control circuit and DC/DC converter.
®Glass sealled body for high reliability.

ooo 0O000R25 BO O O B25/50 BO O 0 B25/85 ooo 0000R25 BO O O B25/50 BO O O B25/85
Part number Resistance B Value B Value Part number Resistance B Value B Value
3H1030 O 10kQ 3,370K 3,413K 4H1040 0 100kQ 4,360K 4,360K
3L1040 0 100kQ 3,540K 3,587K

TD110 OO0 TD11 Series

ooo 0000R25 BO O O B25/50 BO O O B25/85 ooo O0000R25 BO O O B25/50 BO O O B25/85
Part number Resistance B Value B Value Part number Resistance B Value B Value
3H1030 O 10kQ 3,370K 3,423K 3m1040 0 100kQ 3,580K 3,620K
4H1040 0 100kQ 4,360K 4,360K 3R1540 0 150kQ 3,680K 3,723K
3822400 220kQ 3,760K 3,806K 3U3340 0 330kQ 3,850K 3,904K
3W4740 0 470kQ 3,940K 3,998K @D 4Cci15300 15kQ 4,110K 4,053K

pgooooOoo0Oo0OO0obOOOOO0OO0OOOO0Ob0ODOO
[ Please consult us for availability of non-standard items.
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ooooooad O Super-high precision typel
T™XO30 DO OO TXO03 Series
O [JJ I srrrrrrrrrrmrrrrseececcecens 0.6x 0.3x 0.34maxd mm0>O ODIMENSIONS - vvvrvrvrrrnnnrenrnenenennns 0.6x 0.3x 0.34max(mm)
unooooooooo ®Resistance tolerance «+-«+-eeoeeeinnn +0.5%,+1%(R25)
LI B R L + 0.50 [ 110 R250 @B value tolerance «---eeeeeeriiiiiiiinn +0.3%(R25/R50)
@ BODODOOMD weeerrvvvevnneeeeeeennnnns + 0.30 0O R250 R500 @Termination ««cceveeeerriniiiiiinienn, Tin plating
P oooogo ®Operating temperature range --------- -40°C~+125°C
L I I D PR 0400 00O 1250 ®Heat dissipation «----oiiiiinn, 1.5mW/°C
LY I Y 1.5mwQd O ®Maximum power dissipation ------.... 150mW
L 150mw
m [0 Characteristics
TX03O0 O OO TXO03 Series
ooo 0000R25 BO 0 0 B25/50 BO 0 00 B25/85
Part number Resistance B Value B Value
@ 3H10300 10kQ 3,380K 3,395K
@ 4F10400 100kQ 4,250K 4,230K
@D 4G10400 100kQ 4,300K 4,281K
TXO5O0 O OO TX05 Series
O [JOOOOO rrrrrrrrrrrmrmeeneeeeeeens 1.0x 0.5x 0.55maxd mm0O ODIMENSIONS ++vvvrrrvrrrrenrnernenenennns 1.0x 0.5% 0.55max(mm)
goboooooooo ®Resistance tolerance ----cceeeeeannnn +0.5%,+1%(R25)
LI B R R LR + 0.50 [ 110 R250 @B value tolerance ------veeeiiieiinnnn +0.3%(R25/R50)
@ BOD OO wreeereveenneeeeeeeennnnns + 0.30 0 R250 R500 @Termination -« -ceeveereniiiiniiiiiiat. Tin plating
P ooooo @®Operating temperature range ---«----- -40°C~+125°C
O OO OD ceveeeeevmnnnnnninnnnnn 0400 00O 1250 @Heat dissipation ------eeeeeiiiiinn. 2.4mW/°C
LY T Y 2.4mw0 0O ®Maximum power dissipation -------.-- 240mW
L 240mwW
m [0 HFeatures
e 000000 DOODOx05%MOODOOD+0.3%100 ®High precision type.(+0.3%)
e 0000 DDUUOUODDOUUODDODDDUUOUDDO ®Glass sealed body for high reliability
e 0O OODDDOOO @Strong against electrostatic discharge.
m 00 Characteristics
TX050 000 TX05 Series
ooo 0000R25 BO 0 0 B25/50 BO 0 [ B25/85
Part number Resistance B Value B Value
3H1030 0 10kQ 3,380K 3,423K
000000000000000000000000000
[0 Please consult us for availability of non-standard items.
oooooo [High precision type]
THO3D O OO THO3 Series
O [J LI serrrrrrreeesmmmmmneeeeeenns 0.6x 0.3x 0.34maxd mmQ ODIMENSIONS «++rvvvvvvrreeeeiiiiiiiies 0.6x 0.3x 0.34max (mm)
gooooooooo
@ (I LTI LI revrrrrvrvrnrmnennnennenens + 10 + 20 = 3000 R250 @Resistance t01erance -« -ceoeeeeeens £1%,+2%,+3%(R25)
@ BO DO +eereerercereosasaasaasases + 10 ,+ 20 0 B250 500 @B value tolerance « -+« cveeeeiiiiiininns +1%,+2%(B25/50)
@ [J[J [ vrvrrrrrrrnrrensennscuneennnenns ooooog @Termination ««-cvveeeerrreneeriinaeennn. Tin plating
O JO OO srrrrrrrrrmmrrrrmerreeeees 0400 001250 @®Operating temperature range --+---+-- -40°C~+125°C
N PN 1.5mw0O 0 @®Heat dissipation ........................ 1.5mW/°C
@ [J [ veevcevcevcnecnecncnncencaecncns 150mwW ®Maximum power dissipation ........... 150mW

m [0 Characteristics
THOo3O O OO THO3 Series

ooo O0O00OR25 BO O 0 B25/50 BO O 0 B25/85
Part number Resistance B Value B Value
3H1030 O 10kQ 3,380K 3,395K
@D 4F10400 100kQ 4,250K 4,230K
@D 4G1040 0 100kQ 4,300K 4,281K
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THOS5O O OO

° DDDDD .............................. lOX 05)( 055maxl:| mml:l
O0oooooooo

e0IDDOOD + 10 & 20 & 300 R250

eBOOODD -+ 10 @ 20 0 B250 500

.DDDD ................................ DDDDD

.DDDDDD ........................... D40DDD125D

.DDDDD .............................. 24mWDD

.DDDD ................................ 240mW

m (0

e OO OO

e JJ00O0OOOBOOOODODO+x1000O

e J00O0O0OO0OOOO

e 100000000000 O00O0O0O0O000O0O0O0O0O0O0O0O
e 1000000000 OOOOOOOOOOOOOOO

0 High precision typel]

THO5 Series

O@DIMENSIONS +vrrrrrrerrerenneneienann, 1.0x 0.5x 0.55max (mm)
@Resistance tolerance ««::roeeereeeees +1%,+2%,+3%(R25)

@B value tolerance -« ««ccereeeiieeeen +1%,+2%(B25/50)
@Termination -«cceeereeeeiniiiiiiiiien. Tin p|at|ng

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

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

@®Maximum power dissipation --:ccee- 240mw

BFeatures

@®Ultra small size.

®High precision type.(x1%)

@Strong against electrostatic discharge.

@Suitable for battery pack application.(Li-ion, Ni-MH etc)
®Gilass sealed body for high reliability

m 00 BCharacteristics
THOSO O OO THO5 Series
ooo 0000R25 BO 0 0 B25/50 BO 0 0 B25/85 ooo 0000R25 BO O 00 B25/50 BO 0 0 B25/85
Part number Resistance B Value B Value Part number Resistance B Value B Value
3H1030 0 10kQ 3,370K 3,413K 311040 ) 100kQ 3,540K 3,578K
3710300 10kQ 3,820K 3,792K 4F1040 0 100kQ 4,250K 4,254K
314730 0 47kQ 3,400K 3,490K 3M1540 0 150kQ 3,620K 3,668K
4B4730 0 47kQ 4,050K 4,057K 4K4740 0O 470kQ 4,500K 4,541K
ORTOOODDOOODOOOODOOOOOOOOOOOOOOOOOOOOOO0O0O0oOon [ Regarding R-T data, please refer to our Home Page.
ogoooon O High precision typell
TH110O00O0O TH11 Series
O [JO OO srrrrrrrrrmrerermeeeeeneeenns 1.6x 0.8x 0.70maxd mmO ODIMENSIONS «rvoevrrrerneeiineiani.. 1.6x 0.8x 0.70max (mm)
ooodooooono
LI PP RRED + 10 & 20 & 301 R250 @Resistance tolerance ««+++-+««++eevees +1%,%2%,+3%(R25)
@ BOODDD sorrerrreemrrereeeneees + 10 200 B250 500 @B value tolerance -« «-«+-vooeeeereeeenns +1%,+2%(B25/50)
P oooon @TOIMINGHON «+vvveeeereererereneneenenns Tin plating
LI I R 04000 01250 @®Operating temperature range --------- -40°C~+125°C D-Z
P S 3.0mwO O @Heat diSSIPation ««++-++-veereereennen. 3.0mW/°C g 5'
P 300mwW @Maximum power dissipation «-++--+-- 300mW B :_:|
O m
X
m 00 HFeatures 0z
o2
e I00I000IDBIOOODDO: 10000 ®High precision type.(+1%) 0 (_n|
e J00O0OOOOOOO @Strong against electrostatic discharge. 8

e J000000O0O0O0O00O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O
e 000000000 O0O0OOOOOOOOOOOOO

@Suitable for battery pack application.(Li-ion, Ni-MH etc)
@Glass sealed body for high reliability

m 00 BCharacteristics
TH11I0O00ODO TH11 Series
ooo 0000R25 BO O [ B25/50 BO O 0 B25/85 ooo 0000OR25 BO O O B25/50 BO O [ B25/85
Part number Resistance B Value B Value Part number Resistance B Value B Value
3H1030 0 10kQ 3,370K 3,423K 3K6830 O 68kQ 3,500K 3,534K
3v1030 0 10kQ 3,910K 3,876K 3M1040 0 100kQ 3,590K 3,628K
4C1530 0 15kQ 4,110K 4,053K 4H1040 0 100kQ 4,360K 4,360K
372230 0 22kQ 3,820K 3,841K 3R1540 0 150kQ 3,680K 3,723K
3K3330 0 33kQ 3,480K 3,617K 3822400 220kQ 3,760K 3,806K
3J4730 0 47kQ 3,440K 3,481K 3U3340 0 330kQ 3,850K 3,904K
4B4730 0 47kQ 4,050K 4,067K 3W4740 0 470kQ 3,940K 3,998K
4V105G0O 1MQ 4,900K 4,909K

OR-TOOOO0OOO0OO0OO00O0O00O0O00O0OOO0OOOOOOODOOOOOO0OOoOa

O Regarding R-T data, please refer to our Home Page.
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TH200 000

@ (I I rrvrrrrrrrnnssnnnneessnnnaanns 2.0x 1.25% 1.25maxd mmQd
oooooooooo

@ OO cervveeeenmeeennneeennnns + 10 20 * 310 R250

@ BO DL L wevevvveeenmeeennneeannnns + 10 @ 2[00 B250 500

ooooo
0400 001250
5.0mw0O 0
500mw

m (0

e J00OOOOOBOOOOOO+x1000O

e J00DDOOOOOOD

e J00OOO0O0OOODOOOOOOODODOOOOOODOOOO
e J00OOOOOOOODOOOOOOODOOOBOOODO

m (00 Characteristics
TH200 O OO TH20 Series

O High precision typell
TH20 Series

@DIMENSIONS crcererrercercrecniienenns 2.0x 1.25x 1.25max (mm)

@®Resistance tolerance
@B value tolerance

- £1%,+2%,+3%(R25)
- +1%,+2%(B25/50)

@Termination ---ceeveeerreeeniiiniians Tin p|a‘t|ng
@®Operating temperature range --------- -40°C~+125°C
@®Heat dissipation ........................ 5.0mW/°C
@®Maximum power dissipation «--------- 500mW
HFeatures

@®High precision type.(+1%)

@Strong against electrostatic discharge.

@Suitable for battery pack application.(Li-ion, Ni-MH etc)
@Glass sealed body for high reliability

ooo 0000R25 BO O O B25/50 BO O O B25/85 ooo 0000R25 BO O O B25/50 BO O 0 B25/85

Part number Resistance B Value B Value Part number Resistance B Value B Value
3H1030 0 10kQ 3,370K 3,489K 3W5030 O 50kQ 3,950K 4,030K
3vi030 0 10kQ 3,924K 3,914K 3R8030 O 80kQ 3,700K 3,743K
3w3030 0 30kQ 3,950K 3,991K 351040 0 100kQ 3,760K 3,806K
3M5030 O 50kQ 3,590K 3,628K

ORTOOODODODOOO0OODDODONOODODDDOONOOODDONO000OOoDoo0on O Regarding R-T data, please refer to our Home Page.

ooooad O Standard typel
TNO TC200000 TN-TC20 Series
@ QO eevrevrerocsonsonsssansansnns 2.0x 1.25x 1.25maxd mm0O @DIMENSIONS +vvvevrreeneerraneneneannns 2.0x 1.25x 1.25max (mm)
gooooooooo

O OO srrrrrrrrrrmrrernereeneees + 50 & 1010 R250 ®Resistance tolerance «---+«+--vveeeeneen +5%,+10%(R25)

eBOODOODO --- + 30 & 511 B250 500 @B value tolerance «----ccoeeveeiiiieinnnt +3%,+5%(B25/50)

e [ wevvreer -0o00oon @Termination ««-coceveeeeeeeeaens .+ Tin pla“ng

e IO - 0400001250 @®Operating temperature range -+---+--- -40°C~+125°C

O IO srrrrrrrrrrmreereneeneenees 5.0mw0O O @Heat dissipation «--«coceeeeeiianen 5.0mW/°C

@ [JI [ [erererereeerecececacaeaeaeannnns 500mwW ®Maximum power dissipaﬁon ........... 500mwW

m (0 BFeatures

e J000OO0DOOOOODOTCXOOOOOO

e BOOOOOOOTC200000OO

e 1000000000000 O0O0O0O0O0O0O0O0O0O0
e 100000000000 OOOODOOO

m [ O Characteristics
TN20O O OO TN20 Series

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

@Gilass sealed body for high reliability.

®Full lineup for various applications.

ooo 0O000OR25 BU O 0 B25/50 BO O 0 B25/85 ooo 0000R25 BU U 0 B25/50 BU U [1 B25/85
Part number Resistance B Value B Value Part number Resistance B Value B Value
2N6800 O 68Q 2,650K 2,673K 3H1030 O 10kQ 3,370K 3,489K
2510100 100Q 2,750K 2,758K 3v1030 0 10kQ 3,924K 3,914K
2715100 150Q 2,800K 2,813K 3N1530 0 15kQ 3,650K 3,695K
2v22100 220Q 2,900K 2,917K 3822300 22kQ 3,750K 3,786K
3A3310 0 330Q 3,000K 3,019K 3w3030 O 30kQ 3,950K 3,991K
3C4710 0 470Q 3,100K 3,120K 3T3330 0 33kQ 3,800K 3,839K
3E6810 0 680Q 3,200K 3,218K 3U4730 0 47kQ 3,850K 3,894K
3E1020 0 1kQ 3,200K 3,221K 3w5030 O 50kQ 3,950K 4,030K
311520 0 1.5kQ 3,400K 3,403K 3N6830 O 68kQ 3,650K 3,690K
3K2020 O 2kQ 3,500K 3,469K 3R8030 O 80kQ 3,700K 3,743K
383320 0 3.3kQ 3,750K 3,731K 4C1040 0 100kQ 4,100K 4,141K
3w4720 0 4.7kQ 3,950K 3,909K 4D1540 0 150kQ 4,150K 4,195K
4C6820 O 6.8kQ 4,100K 4,044K 5A2050 0 2MQ 5,000K 5,043K
ORTOOOOOOO0OO000ODOO0OD0000O0D0OD000O0OOO0O000000000 ORegarding R-T data, please refer to our Home Page.
TC200 0 OO TC20 Series
ooo 0000R25 BO O O B25/50 BO U 0 B25/85 oog 0000R25 BUO O [0 B25/50 BO U 0 B25/85
Part number Resistance B Value B Value Part number Resistance B Value B Value
284000 O 40Q 2,750K 2,758K 4C3020 O 3.0kQ 4,100K 4,044K

ORTODODOOODODOD0D0D0000000000000000000000 O Regarding R-T data, please refer to our Home Page.
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gooond
TN11O0O0O0O TN11 Series

O [ srvervrrerreseesnenaenacannns 1.6x 0.8x 0.70max] mmQO
0oo0oooooon

@ [T vevvrrvereensennsennsennns + 500 * 10[J R250

.BDDDDD ........................... i‘3|:|D825|:|50D

.DDDD ................................ DDDDD

e0OODODO 0400 00O 1250

e0ODODO - 3.0mwO O

@ [T LTI vevrvverevnsennsennsenneenanenns 300mwW

m ][

e JOOODO

e 00000 DOOOTCXOOOODOO
e 1000000000 O0O0OOOOOOOODOOO
e J00000O0O0O0OOOOOOOOOO

O Standard typel

ODIMENSIONS rrvrerrererrencecienenaens 1.6x 0.8x 0.70max (mm)

@®Resistance tolerance .. . 25%,+10%(R25)

-+ +3%(B25/50)

@B value tolerance ------

@Termination «--«oxeeveeeeerees - Tin plating
@®Operating temperature range «+------- -40°C~+125°C
.Heat diSSipatiOn ........................ 30mW/°C
@®Maximum power dissipation «---------- 300mwW
HFeatures

@®Small and thin size.

@Suitable for TCXO applications because of the low capacitance.
@Glass sealed body for high reliability.

®Full lineup for various applications.

m [0 BCharacteristics
TN11OOD0O0Od TN11 Series
ooo 0000R25 BO 0 0 B25/50 BO 0 0 B25/85 ooo 0O0O00R25 BO 0 [ B25/50 BO 0 [ B25/85

Part number Resistance B Value B Value Part number Resistance B Value B Value
312020 O 2kQ 3,400K 3,399K 3K6830 0 68kQ 3,500K 3,534K
3H1030 0 10kQ 3,370K 3,423K 3M1040 0 100kQ 3,590K 3,628K
3v1030 0 10kQ 3,910K 3,876K 4H1040 0 100kQ 4,360K 4,360K
4C1530 0 15kQ 4,110K 4,053K 3R1540 ) 150kQ 3,680K 3,723K
372230 0 22kQ 3,820K 3,841K 352240 00 220kQ 3,760K 3,806K
3K3330 0 33kQ 3,480K 3,617K 3U3340 0 330kQ 3,850K 3,904K
3J4730 0 47kQ 3,440K 3,481K 3W4740 0 470kQ 3,940K 3,998K
4B4730 0 47kQ 4,050K 4,067K

ORTOODOOOODOOO00OO0O0DO0000DO000000D000000000 O Regarding R-T data, please refer to our Home Page.

TNOTCio0OOOO TN-TC10 Series

e JI0IOO ODIMeNSIONS - «rrererrerrreeiiiiieai.. 1.6x 0.8x 0.95max(mm)

e JO00OO0O @®Resistance tolerance -«--.oeviinnnnt. +5%,+10%(R25)

eBOOOODO @B value tolerance ------ -+ £3%,+5%(B25/50)

e 1000 @Termination «--c-veeveennennn -- Tin plating

e 00O @®Operating temperature range - -+ -40°C~+125°C

e 10O @®Heat dissipation «-:--coeeeet -+ 3.0mW/°C

e 00O @®Maximum power dissipation ---------- 300mwW

m 00 BFeatures

e I 0OOOOOTCXOUOIDODO @Suitable for TCXO applications because of the low capacitance.

e B UIUODIOTCIOOUOOD OO ®High B value available.(TC10 Series)

e 00 0IDO0OOOODODDOOODDOOODDO @Glass sealed body for high reliability.

e I OIDOOIODDDOOODOOOODODO @®Full lineup for various applications.

m (00 Characteristics
TN1oO O OO TN10 Series

ooo O00O00R25 BO O 0 B25/50 BO O 0 B25/85 ooo O00O00R25 BO O 0 B25/50 BO O 0 B25/85
Part number Resistance B Value B Value Part number Resistance B Value B Value
2D3000 O 30Q 2,150K 2,155K 3K2220 0 2.2kQ 3,500K 3,499K
2H6800 [ 68Q 2,350K 2,380K 3N3320 0 3.3kQ 3,650K 3,633K
2R1010 00 100Q 2,700K 2,724K 3547200 4.7kQ 3,750K 3,750K
2512100 1200 2,750K 2,769K 3v6820 [ 6.8kQ 3,900K 3,868K
271510 0 1500 2,800K 2,813K 4C1030 0 10kQ 4,100K 4,048K
2v22100 2200 2,900K 2,901K 3U1530 0 15kQ 3,850K 3,870K
3A33100 330Q 3,000K 3,025K 3K2230 0 22kQ 3,500K 3,643K
3C47100 470Q 3,100K 3,125K 333330 0 33kQ 3,450K 3,494K
306810 00 680Q 3,150K 3,181K 3K47300 47kQ 3,500K 3,537K
3F1020 0 1kQ 3,250K 3,260K 3M6830 0 68kQ 3,600K 3,645K
311520 0 1.5kQ 3,400K 3,399K 3R1040 0 100kQ 3,700K 3,743K

3515400 150kQ 3,750K 3,797K
OR-TOOUDO0OU0DO0ODOODODODODOODO0OOD0ODODDODODODDOODOODODOOOODO 0 Regarding R-T data, please refer to our Home Page.
TCl0O O OO TC10 Series
ooo O000R25 BO O O B25/50 BO O 0 B25/85 0000R25 BO U O B25/50 BO O 0 B25/85
Part number Resistance B Value B Value Part number Resistance B Value B Value
2R8200 0 820 2,700K 2,724K 3K1820 0 1.8kQ 3,500K 3,499K
2510100 100Q 2,750K 2,769K 4C2020 0 2kQ 4,100K 4,048K
2v18100 180Q 2,900K 2,901K 4C3020 O 3kQ 4,100K 4,048K

OR-TOOOODODOOOO0OO0OO0OO00O0DOO0DOO0O00O0O0O00000O000O00O0
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ooooad O Standard typel
TNO TCOS50 00O TN-TCO5 Series
ODIMENSIONS ++cvrrrrereercneriiiiieiaen. 1.0x 0.5x% 055max(mm)
®Resistance tolerance +5%,+10%(R25)
@B value tolerance --...oiiiiiiiiinn .. £3%(B25/50)
@Termination -«veeevviiiiiininninn.n. ...Tin plating
®Operating temperature range -.-...... -40°C~+125°C
®Heat dissipation -......oooiiiii 2.4mW/°C
®Maximum power dissipation --......... 240mw
m [ BFeatures
e 10O @Ultra small size.
e JIIDDODOTCXOUUIDDOO @Suitable for TCXO applications because of the low capacitance.
e BOOODOOOOTCOSODOIODOOODODO ®High B value available.(TC05 Series)
e 00D DDOUDDOODUOOOIDDOUDOO @Glass sealed body for high reliability.
e 1IIIIOIUIOOIOOOIOOOOOOO @®Full lineup for various applications.
m [J[ Characteristics
TNO5O OO O TNO5 Series
ooo 0000R25 BO 0 0 B25/50 BO O 0 B25/85 ooo 0000R25 BO 0 0 B25/50 BO O 0 B25/85
Part number Resistance B Value B Value Part number Resistance B Value B Value
3C1020 0 1.0kQ 3,110K 3,124K 3v2230 0 22kQ 3,900K 3,898K
3E1520 0 1.5kQ 3,200K 3,214K 3N3330 0 33kQ 3,650K 3,725K
3G2220 0 2.2kQ 3,290K 3,208K 4B4730 1) 47kQ 4,050K 4,057K
3H3020 O 3.0kQ 3,370K 3,375K 3147300 47kQ 3,400K 3,490K
3133200 3.3kQ 3,420K 3,425K 346830 0 68kQ 3,450K 3,492K
31472000 4.7kQ 3,530K 3,528K 3K8030 O 80kQ 3,500K 3,543K
3N6820 [ 6.8kQ 3,670K 3,657K 3L1040 0 100kQ 3,540K 3,578K
3H1030 0 10kQ 3,370K 3,413K 3M1540 0 150kQ 3,620K 3,668K
3710300 10kQ 3,820K 3,792K 4W2050 0 2MQ 4,950K 4,984K
4B1530 0 15kQ 4,030K 3,985K

ORTOOODDDOOO0O0ODOOOO0O0O0ODODO000DODOO0O00DOODO0O0 [ Regarding R-T data, please refer to our Home Page.

TCoO5O0 OO0 TCO5 Series

ooo 0O000R25 BO O O B25/50 BO O O B25/85 ooo 0O000R25 BO O O B25/50 BO O O B25/85
Part number Resistance B Value B Value Part number Resistance B Value B Value
283000 0 30Q 2,750K 2,769K 2815100 150Q 2,750K 2,769K
284000 0 40Q 2,750K 2,769K 4C2020 0 2.0kQ 4,100K 4,048K
286800 O 68Q 2,750K 2,769K 4C2720 0 2.7kQ 4,100K 4,048K
2882000 0 82Q 2,750K 2,769K 4C3020 O 3.0kQ 4,100K 4,048K
2510100 100Q 2,750K 2,769K 4C3320 0 3.3kQ 4,100K 4,048K
2812100 120Q 2,750K 2,769K 4K2240 0 220kQ 4,500K 4,541K

ORTOOO0ODODOODO0O0O0O0ODOO0O0000O0O00000D0O0O0000000000 0 Regarding R-T data, please refer to our Home Page.
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Caution in Chip Thermistor usage

BOperating Power

Thermistors shall not be operated in excess of the specified Maximum per-
missible 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.

HOperating Conditions

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

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.

ESafety precaution

Our products shall be used for general purpose applications required for con-
sumer 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.0 Medical equipment, 0 Aircraft
equipment, Aerospace equipment, 0 Atomic power equipment, etc.

EStorage 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.)

BSoldering and mounting notice

1) Use recommended dimensions of lands and the dimensions shall be sym-
metrical.

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 cer-
amic bodies of the products. The followings are recommended conditions
for ultrasonic cleaning.

Frequency : less than 40 kHz
Output : 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.

0000 Too much solder

1000 Min solder amount

000 Standard line

gooooooo0o0ooooooOoooooooboOoOoooobooooo
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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.

EMOther 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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FHOS, FH1O0 OO OO FHO5, FH10 Series

000000 Dimensions(mm)

FH05:0.32+ 0.05mm
FH10:0.55 or 0.60+ 0.05mm

P

Electrode Au

A FHO05:0.32+ 0.05mm

FHO5:0.2mm max FH10:0.55 or 0.60+ 0.05mm
FH10:0.3mm max

A \Q '

@ ODODOODODO -reveererrerernenenees + 100 200 30 R250  @Resistance tolerance................... +1%, +2%, +3%(R25)

@ BODO DM wrrrrerrerrerererreereeeeeeenee + 1000 B250 500 @B value tolerance -«..........oooeii +1%(B25/50)

@ [J[J[J [0 trvverrerenensenceneuseneeneuseneeseusenieaensencanens 0 @Termination -« -«ceeeeereerieeneenneennns Au

O OO OM rrrrrrrrremrrnrreeneeeeeeenes 0400001250 @®Operating temperature range------.... -40°CO +125°C

e OO OMO rrrrrrreeees FHO05:0.15mw0O O, FH10:0.3mWQO O @Heat dissipation -« ++--ceeeiiiiiiin FH05:0.15mW/°C, FH10:0.3mW/°C
O [ wrrverrmeeeeeeenes FHO5:15mW, FH10:30mW ®Maximum power dissipation -------... FHO5:15mW, FH10:30mW

00000D0moOoooDob0@o.2ammCuNiDO0DOOOODODOOOOOO [ Heat dissipation and Maximum power dissipation are applied to thermistor connected
@0.1mm CuNi wire by solder.

m [0 HFeatures

e N0IUDOODDOO @®Small precision type

e J000DDODODOOO ®Long-life Reliability

e J000DDUODODODODOOODOO @®Excellent solderability,bondability

e AUSNODODODUDOOODDOOODOOODOOS30000 @Excellent stability against Au/Sn soldering process(about 3000 )

m [0 O Characteristics
FHO5, FH10O0 O OO FHO5,10 Series

ooooon 00O 0 0 O O Resistance 0000000 Resistance Tolerance BO O O B25/50
Series Part number R25 +10 +20 +30 B Value
FHO5 FH05-6D1030 C 10kQ o o o 3,930K
FH10-6E1030 C 10kQ o o o 3,950K
FH10 FH10-6Q1030 C 10kQ o o o 3,410K
FH10-3U1040 C 100kQ o o o 3,950K
ORTOOOOOOOOOOOOOOOOOOO0O00O0O0O00O0D0O0O0O0O0O0O00ODO 0O Regarding R-T data, please refer to our Home Page.
O
O . .
0 wmd0000000 Recommended Soldering Profile
O
O
O FHOOOO Au/snO0O0 OO0
0 FH Series Au/Sn Solder mounting
O
oo oo0o0oo| oooooo 000 0Au/Sn(80/20)0 O 0O O O O O Solder:Au/Sn(80/20) preform
Preheat Soldering Cooling 0 0 O O N2(020 50ppm(] [ )Atmosphere:N2gases(02:50ppm.or less)
300 / b 1)0000000000000000000000
A3OOD31°D':_ 0000000000000
250 “-‘ 2)2800000000OOoso00OOo0ooOoon
0O / ".' 3) 0 0000000000000 000000g
g 200 %
(@) "__ 1) Time shown in the above figures is measured from the
o 150 % point when chip surface reaches temperature.
% / 15001 2000 K 2) Please keep exposure to temperature exceeding 2800 to
= 100 '.‘ under 50seconds.
50 / '\‘ 3) After soldering,do not force cool,allow the parts to cool gradually.
/ %)
0 d |- o
Lad |
600 1200 o000
600 120sec. 10sec.or less
< >
50000

50sec.or less
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ggoooo
MN18O O OO
£

A,

e 00000 wrrreereeenes + 30 & 5011 R250)
@ BODODODOD woveeveeeneenes + 30 0 B250 500
.DDDD ..................... DDDDD

e 000D weeeeeeeeeees 0400 0 0 1500
.DDDDD .................... ZomWDD
.DDDD ...................... 250mW

m [0

e 000OOOODO
e J00O0O0O0O0OO

m (00 Characteristics

[High temp. range type]
MN18 Series

0000 00 Dimensionsd mm

T

- :
«
oooooo s
Slug lead _ v
000000 /Tin platingd :
ooood
Glass tube

@®Resistance tolerance «««+--oveeeeeenns +3%,+5%(R25)

@B value tolerance «+--«+eeeeveeeiiennnt +3%(B25/50)
@Termination «-cceceeeeereernenienennenns Tin p|aﬁng
@®Operating temperature range -«+---+-- -40°C~+150°C
@Heat dissipation ««-+«+erererererinnn 2.0mW/°C
@®Maximum power dissipation *«+-=vcc 0 250mwW
BFeatures

@Suitable for high temperature applications.
®Excellent choice for harsh environments.

MN18O O OO MN18 Series
oo JO0O0OR25 | BOOOB25/50 | BO O O B25/85 goao OJO0O0O0OR25 | BOOOB25/50 | BO O O B25/85
Part number Resistance B Value B Value Part number Resistance B Value B Value
3G2020 O 2kQ 3,470K 3,507K 6E2030 [ 20kQ 3,965K 4,016K
3G3020 O 3kQ 3,470K 3,507K 6P3030 O 30kQ 3,948K 3,984K
3G5020 O 5kQ 3,470K 3,507K 6H5030 O 50kQ 3,770K 3,820K
3H1030 O 10kQ 3,465K 3,502K 3U1040 0 100kQ 3,965K 4,038K
3U1540 0 150kQ 3,965K 4,038K

ORTOOOOODOO0O0D0O0D0O0O0O00O0O000000000000000000 O Regarding R-T data, please refer to our Home Page.

MH180 000 MH18 Series

e OO ON rrrrrrrrrrreeeees + 10 &F 20 & 310 R250 @Resistance tolerance «««:ccveeeeeeennes +1%,+£2%,+3%(R25)

O BODO OO wrrrrrrrmvreeeees + 110 B250 500 @B value tolerance -««+-veeieiiiiiiiiiiln +1%(B25/50)

O [0 rrrrrrrrrrreerneeees goood @Termination ««««ccoveeemmveieeeeiiinnn. Tin plating

e OO DOD wrrrrrrrmrreeees 0400 0 01500 @®Operating temperature range «-------- -40°C~+150°C

O [JJ I rrvrrrerrenreenreens 2.0mw0 O .Heat diSSipaﬁOn ........................ 20mW/"C

O (IO crvrrvmmmmrreeeeeennns 250mw @®Maximum power dissipation ==t 250mwW

m [0 HFeatures

e J00OOOOOBOOOOOO+x1000O
e J0IODODOODO
e J00DOODOOOOO

@®High precision type.(+1%)
@Suitable for high temperature applications.
@Excellent choice for harsh environments.

m [0 Characteristics
MH180 O OO  MH18 Series
000  Resistance
PaE nDuEwber R25 goooooo Resistancel tolerance BO g\l?al?UZeS/SO BO E\E]aIBUZS/SS
+ 10 + 20 + 30
3G2020 O 2kQ o o o 3,470K 3,507K
3G3020 0 3kQ o o o 3,470K 3,507K
3G5020 O 5kQ o o o 3,470K 3,507K
3H1030 O 10kQ o o o 3,465K 3,502K
6E2030 O 20kQ O o o 3,965K 4,016K
6P3030 O 30kQ o o o 3,948K 3,984K
6H5030 O 50kQ o o o 3,770K 3,820K
3U1040 0O 100kQ o o o 3,965K 4,038K
3U1540 0O 150kQ o o o 3,965K 4,038K
ORTOOOO0OO0OO0OO0DODOOO0O0O0O0O0O0OO0OODDOOO0O0O0O0O00O00OO0OO0O0O0O0 0 Regarding R-T data, please refer to our Home Page.
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00000000 [Leaded type]

00000 [High sensitivity type] 00000 [High temperrature type]
OO00000 Resin coated 000000 Resin coated 000000 d Glass encapsulated
CN, CH, BN, BM, BF, DC Series RM, RH Series GA, GH, GR Series
0 O O O[Applications] 0 O O O[Features] 00000 O[Series]
oooooooooo Small and Precise.

gooooood CN, CH, BN, BM, BF, DCOOODO

Battery pack 000000000000 Available with different lead CN, CH. BN, BM, DC Series
lengths.
Sialalals DDDDDDD%DD%EDDDDDDDDDDDDDD Emalll, prgmfe and selnsmve. RM, RHO O O O
Clinical thermometer ong leads for easy placement. RM, RH Series
goooood
0oOd 000000000000 oSuitable for high temperature GA,GH, GROODODO
Automobile application. GA, GH, GR Series
oooooooooooao [Radial leaded type]
CN250 000 CN25 Series
000000 Dimensionstd mm(
300 3
0 >
4max | ] 7
a—'e o
o
( 5y =
= 5]
(]
DDDDDDJ pruuuuuuuummmmmwo.s
Epoxy resin Pb-free Soldered Cu-Ni wire []0.3
O [JO OO srrrrrrrrrmrrrrrmrrr e + 30 050 0 R250 o Resistance tolerance ««««--ooeeeeeeeiiiiinnn + 3%, 5%(R25)
@ BO O DODOMD rrrrrrrmrrrrrerremneenneeeeeneenns + 30 0 B250 500 e Bvalue tolerance «--.-«ooooeeneiiiiiiiiene. + 3%(B25/50)
O OO rrrrrrrrrrmrrrmrere e, PbOODO000D00000 @Termination < -eeovveeveiineiiiiiii Pb-free Soldered Cu-Ni wire
L B B AL LLEAE AL 0400001100 o Operating temperature range --««--««--«+---- -40[Co+110[C
L B R R R 600.7mwO O o Heat dissipation constant --«««.-cceeeeeeeenn. 8=0.7mW/IC
@ (JO [0 ceeeeerecosssccsosnssssstosacsssasasassns PO 59.5mW o Maximum power dissipation .................. P=59.5mW
o aad BMFeatures
0 e J00IDIDOO @®Small precision type.
S e 1000000 ODOOOODODO @Excellent thermal cycle endurance.
5 =[O0 Characteristics
g CN250 000 CN25 Series
ooo ooo BO O BO O ogooad googd ggdo BO O BO O ogooao
Part number | Resistance B Value B Value Thermal time Part number | Resistance B Value B Value Thermal time
R25 B25/50 B25/85 constant t (sec.) R25 B25/50 B25/85 constant t (sec.)
3G50100 | 500Q 3,450K 3,488K 14 3H10310 10kO 3,450K 3,486K 12
3G10200 1kQ 3,450K 3,488K 12 371030 3,950K 3,989K 14
6D1020 3,930K 3,941K 14 3720300 20kQ 3,950K 3,989K 12
3G20200 okQ 3,450K 3,488K 14 3U30310 30kQ 3,950K 4,025K 14
6D20200 3,930K 3,941K 12 3U50310 50kQ 3,950K 4,025K 14
3G30200 3kQ 3,450K 3,488K 12 3U10400 100kQ 3,950K 4,025K 12
6D30210 3,930K 3,941K 14 4120400 200kQ 4,550K 4,629K 14
3H50200 5KO 3,450K 3,486K 14 41304000 300kQ 4,550K 4,629K 14
6E50210 3,950K 4,001K 12 41504000 500kQ 4,550K 4,629K 12
ORTOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO0O0O 0 Regarding R-T data, please refer to our Home Page.
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RM1ieO O OO RM16 Series

OO OO D reererrrrrerecreeeeeeceecaeacencnne. + 30 0500 R250

[ ]

° BDDDDD ..................................... i 3DDB25D SOD
° DDDD ......................................... DDDDDDDDDD
Y DDDDDD ..................................... D4ODDD11OD
° DDDDD ....................................... 6D06mWDD

° DDDD .......................................... T DGSGC

Y DDDD .......................................... PDSlmW

m (0

e OO OO

e J00D0OODODODODOOOOOD

m [0 0 Characteristics
RM160 000 RM16 Series

0000 00 Dimensionsd mmO

Ooooooooobeo.16

poooon Polyurethane coverd wire[]0.16
5y / Epoxy resin POOOOOOOOO
% @ Pb-free Soldered
7max 41» 205
100t 5 D
o Resistance tolerance «--««--ceeoeeeeriieiinn. + 3%+ 5%(R25)
e Bvaluetolerance -« -cceevereniiiiiiiiiiiin, + 3%(825/50)
o Termination «ceecevereeeeiiiiiiiiiiiin, Po|yurethane covered wire
o Operating temperature range «---««---ve---- -40[Co+110[C
o Heat dissipation constant «««««ccooooeeeeees 4=0.6mW/[C
e Thermal time constant -« «««cooveeeenneeennn. T=6sec.
o Maximum power dissipation -------eeeeeenee P=51mW

HMFeatures

@Small precision type.
®Long leads for easy sensor placement.

oood OJO000OR25 | BOOOB25/50 | BO O OB25/85 ood OJ0O000OR25 | BOOOB25/50 | BO O OB25/85

Part number Resistance B Value B Value Part number Resistance B Value B Value
3G1020 0 1kQ 3,450K 3,488K 6M3030 O 30kQ 3,970K 4,084K
3G2020 0O 2kQ 3,450K 3,488K 3U5030 0 50kQ 3,950K 4,025K
6D5020 O 5kQ 3,930K 3,941K 3U8030 O 80kQ 3,950K 4,025K
3H1030 O 3,450K 3,486K 3U1040 O 100kQ 3,950K 4,025K
6E1030 0 1K@ 3,950K 4,001K 4A1040 O 100kQ 4,020K 4,099K
6M2030 O 20kQ 3,970K 4,084K

OrR-TOOOOOOOOOOOOOOOOOOOOOOODOOOOODOOODODOD

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

DC300 000 DC30 Series
0000 00 Dimensions mm0
0ooooo
R AR R A A A A A A A Epoxy resin E"DDDDDD(E&D ooo
v Pb-free soldered
@T. ] Cu-Ni wireg 0.4
£
~
] B 36+ 2
O QDM srrrrrrrrrrrrrrrreeeeseeneeees + 500 F 10[1] R250 @Resistance tolerance ««::-cooeeeiieenns +5%,+10%(R25)
@ BODODODODO “rrrrvrrerrmrrersmrreeenneeenes + 30 0 B250 500 @B value tolerance -« -« ccoeveeeenieeinnt +3%(B25/50)
@ [J [0 crrrverrrrernernecenacnacaenaennn POOCOO0000O0OOO0O @Termination +«ceeeereereneeiiiiinines Pb-free Soldered Cu-Ni wire
O OO OM rerrvrrerrremenneneeneinennn. d400001100 ®Operating temperature range ---------- -40°C~+110°C
m [0 BMFeatures

e J00OOOO

gpcoooooooooobooooooboboo

68

@®Can be used with automatic insertion equipment.

[ Please contact us for the details of DC30 series.

AMITSUBISHI MATERIALS CORPORATION

oooooood
HOLSINH3IHL O1N



Dooobooouoooood

ON BOARD THERMISTOR SERIES

HOLSIWNY3IHL OLN
cooooood

GR15,GR250 000 GR15,GR25 Series

goooog
e BOOODODO
e 10OO
e 0OOODODO
e 0OOODO

gooooooooooooobooo

e 1000
oboooooood

e 1000

gboooooooood

gooooooo

m 0

e 0O0OODOO
e 00OODOOOO

m [0 0 Characteristics

ooomg

GR1571 =6sec.

GR251 =16sec.
GR15IP=87mW(1500 00 0)

+ 30 0+ 50 0 R250
+ 30 0 B250 5000

0400 0 03000 015000

GR15% =0.7mw/O
GR255 =1.0mw/Od

P=192mW(30000 0 0)
GR251P=125mW(1500 0 0 0)

0000 00O Dimensionst mm0O

DlD O

9 / Glass

(&
1 3max
3.8max

70+ 5

0
0

0 00GR150 000 O 0O O Upper value:GR15 Series
00 0GR250 000000 Lower value:GR25 Series

+ 3%,+ 5%(R25)

+ 3%(B25/50)

Dumet wire

-40[Co +300[C(150(CT)

0
0

« Resistance tolerance

o B value tolerance ««-««ceeeeeeenees

¢ Termination

0 OpErating «-+ceeeeeermeeeneennennn
temperature range

o Heat dissipation
constant0 D00 0O00O0O0OO0O

e Thermal time constant
ooooooooo

o Maximum power dissipation

GR155 =0.7mw/0
GR255 =1.0mw/Od

GR1571 =6sec.
GR251 =16sec.

GR151P=87mW(max temp.150°C)
P=192mW(max temp.300°C)
GR251P=125mW(max temp.150°C)

oooooooon
HMFeatures

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

3000000 GR150000 300°C Heat resistance GR15 Series

ood Oo00d R25 000 R100 000 R200 BO 0 0O B25/50 | BO O 0 B25/85 | BO O 0 B0/100 | BO O 00 B100/200
Part number Resistance Resistance Resistance B Value B Value B Value B Value
7A1030 0 10kQ 0.5309kQ 0.04963kQ 4,397K 4,369K 4,375K 4,184K
6P4930 0 49.12kQ 3.315kQ 0.3097kQ 3,948K 3,984K 3,961K 4,185K
7C9930 O 98.63kQ 6.264kQ 0.5660kQ 4,036K 4,074K 4,052K 4,245K
7B1040 0 100kQ 3.813kQ 0.2490kQ 4,828K 4,843K 4,818K 4,818K
7D2340 0 231.4kQ 12.98kQ 1.017kQ 4,207K 4,254K 4,221K 4,496K
5D1050 O 1MQ 29.93kQ 1.444kQ 5,121K 5,184K 5,134K 5,352K
7E1450 0 1.388MQ 63.87kQ 4.021kQ 4,460K 4,537K 4,488K 4,882K
5E10601 [ 10MQ 242.1kQ 8.871kQ 5,393K 5,486K 5,425K 5,838K

1500 000 GR150000 150°C Heat resistance GR15 Series

god o0d R25 000 R100 BO 0O O B25/50 | BO O O B25/85 | BO O O B0/100
Part number Resistance Resistance B Value B Value B Value
6522200 2.186kQ 0.2166kQ 3,386K 3,419K 3,390K
3G3020 O 3kQ 0.2757kQ 3,490K 3,527K 3,499K
6Q5420 0 5.369kQ 0.5103kQ 3,423K 3,468K 3,450K
6Q8520 O 8.471kQ 0.8051kQ 3,423K 3,468K 3,450K
6Q1130 0 10.74KQ 1.021kQ 3,423K 3,468K 3,450K
6M3730 O 36.74KQ 2.262kQ 3,985K 4,099K 4,015K
6N4930 O 48.70KQ 3.125kQ 3,935K 4,030K 3,988K

1500000 GR250000 150°C Heat resistance GR25 Series

ood 000 R25 000 R100 BO 00 0 B25/50 | BO OO0 0 B25/85 | BO O [0 BO/100
Part number Resistance Resistance B Value B Value B Value
3G2020 O 2kQ 0.1838kQ 3490K 3527K 3499K
65822200 2.175kQ 3386K 3419K 3390K
9Q2120 0 2.076kQ 3834K 3844K 3824K

OrR-TbooooooboobooooboooooobooboboooOoOoboObOOOOOOOOOOOO
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ogbobobbobooog
GA13, GAz200 000

e 1OOODODO rrrrrrrreeeer + 30 0+ 50 0R250

e BODO OO wreerrreeeees + 30 0 B250 500

e OO  ceeerereeeees NOOOooooooo

e 0OOONO +evvvvvnnnns 0400 O 0O 3000
0400 001500

O OO errerrrrreees GA130 6 0O 1.3mw0O O
GA200 % O1.8mw0d O

O OO srrrrrmrrrrreeees GA130 1t O 1l4sec.d0 GA200 t O 25sec.

O [JO wrrrrrmmmmreeeees GA130 PO 357mWO 3000 0000
000 pOi1ezmwoiso000OO
GA200 PO 495mwWO 3000 0000
0oo pO22s5mwOi1so000000

m [0

e J00OOOOO
e J00OOOO

m (00 Characteristics
3000 000 300°C Heat resistance

[Axial lead

ed type]

GA13, GA20 Series

NiODDOO
Ni-plated
or

ooogo
Tin plating

30

00000GA130 000
ODoo00oO0GA200000

000000 Dimensionsd mmQO

gooo
Glass tube

R P RN

30

25

4.0 Upper value : GA13 Series
Lower value : GA20 Series

« Resistance tolerance -----
« B value tolerance
e Termination--

o Operating -+

temperature range

« Heat dissipat
constant

o Thermal time constant ---
o Maximum power dissipation ---

HMFeatures

jon +eeeeeennn

GA20 :

......... +

+ 3%, 5%(R25)

3%(B25/50)

§=1.3mW/[C

§=1.8mW/IC
t=14sec.,GA20 :t =25sec.
P=357mW(max temp.300°C)

Ni-plating or Tin plating
-40[Co +300[C
-40[Co+150[C
GA13:
GA20 :
GA13:
GA13:

P=162mW(max temp.150°C)

P=495mW(max temp.300°C)

P=225mW(max temp.150°C)

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

GA130 000 GA13 Series GA200 000 GA20 Series
goo O00O0R25 | BOODOB25/50 | BO O O B25/85 ooo OO00O0OR25 | BOODOB25/50 | BO O O B25/85
Part number Resistance B Value B Value Part number Resistance B Value B Value
3G2020 0 2kQ 3,470K 3,507K 3G2020 O 2kQ 3,470K 3,507K
3G3020 0 3kQ 3,470K 3,507K 3G3020 0 3kQ 3,470K 3,507K
6D5020 O 5kQ 3,950K 3,961K 6D5020 O 5kQ 3,950K 3,961K
6P3030 0 30kQ 3,948K 3,984K 6P2030 0 20kQ 3,948K 3,984K
3U1040 O 100kQ 3,965K 4,038K 6P3030 0 30kQ 3,948K 3,984K
3U5030 O 50KQ 3,965K 4,038K
3U1040 0 100KQ 3,965K 4,038K
1500 00O 150°C Heat resistance
GA130 000 GA13 Series GA200 000 GA20 Series
ooo O0OO0OR25 | BOOOB25/50 | BO OO B25/85 ooo O0OO0OR25 | BOOOB25/50 | BO O OB25/85
Part number Resistance B Value B Value Part number Resistance B Value B Value
3H1030 O 10kQ 3,465K 3,502K 3H1030 O 10kQ 3,465K 3,502K
6E2030 0O 20kQ 3,965K 4,016K
6H5030 O 50kQ 3,770K 3,820K

ONOOOOooOooooooooooooooo
0000000000000 ooooooooootz'oooooon

oooooo

0 For nickel or Tin plating
Place a "Z" in place of the "=" (hyphen) when ordering Tin plated parts.
(example) Nickel plated part : GA13-3H103:k:k

OO0ONDOOOO 0OGA13-3H1030 0

000000000 0GA13Z3H10300

000000000000000000000000000000O00O0O0

gi1so0000000
ORTOOOOOODOOOOOOOOOOOOOOOOOOOOOOOOOOOO0O0O0

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

0 Regarding R-T data, please refer to our Home Page.
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0000000o0ooo [High precision leaded type]
gooo0o0oooooO0o0oU0oooOo0oO0UoOOoOOoOoDOooooOoOoOooD The high precision has very tight resistance and B value tolerances to allow
goooooooboooobOosBOOOOOOODOOOODODODODODO very accurate temperature control or compensation.

m [0 Type

00 Dimensionst mmO

od od gooooo
Part number Construction Operating Temp.range
3003
0 |
4max =
CH25 (_ 5 T 5 04000 O 1100
e £ C
&
a
oooooo T POOOOOOOOOOOOOO@O0.3
Epoxy resin ot ¥Pb-lree Soldered Cu-Ni wire 0.3
0000000000 @0.16
Epoxy resm Polyurethane covered wire
3 PoOOOOOOOO
£ Pb-fr Soldered
RH16 — @ e Soldere 04000 01100
7max
100+ 5
goooooog
o/ Epoxyresn’ PVG 0 082a: Sh coai_/PVC covered wire
ol ; T =
12
L
I
BN35 ——ee——————— L=25mm gk -25 02000 0800
L=50mm skesk-50
L=75mm Ssk-75
L=100mm skeskE-100
L=125mm sefeskk-125
L=150mm BN35- sk sfeshe skl - 150
oooooo 000000000(S)
Thermoplastic resin 0000000 ODDeng | SN PeS)
- / Polyurethane covered wire @ 0.3
22 ! j T ‘\
BM22 i i Phiree Soldered
- R - - B e
2.2 7.0
v e -~
|
gooo w38
goooooooooE gooooooo
oo | e o o 040010 0 1000
ooo
25 ~
pPbOOOOOOOO
Radial Pb-free Soldered
BM22(38)-3: s s 5 s e 8- 0 25-(S, F)
Leaded e
BM38 - 060-(S,F)
Type 075-(SF)

-100-(S,F)

L=125mm BM22(38)- s e s e - 125-(S, F)
0-100,-1250 00000
[1-100,-125 are order
ooog 00000000 00e00 0gooooooo(s)
Fll/m / Polyurethane covered wire ¢ 0.3 [ Straight type(S)

[ T ]
£ T 1 POODOOOOOD

R Pb-free Soldered
B 25
0.4543:{ 8.0 . L_ﬂ
1

0 : !
O - 00ooo0ooooo(Fr) oooooooo
— OF F <
O BFO5 F— orming type(®) o 000000 | (0400 0 0 1000
|:| “‘*—_______—-‘ 0ooooo(s) | Doooooooo(F) Pb-free Soldered
- Stralght type(S) Forming type(F) <—42‘5
o L=27mm [=26.5mm BF 05 st e - 025-(S, F)
=52mm
O =52
0 L=77mm
O L=102mm
L=127mm BFO5-ss it - 125-(S,F)
0-100,-125000000
[ -100,-125 are order correspondences.
goo
- e — x / Glass 0000 0.2
RIS = G e— 04000
5
e T 0300 150001

70+ 5

gotc
/ / Glass
9035

— (E 04000
G R2 5 @ 2.4max
‘:L\ s 0 15000
70+ 5

ooooono 0000 8 3
NDOO Slug lead wire ~ Glass tube J} s
0oooo GH13 e — N-barr i | 04000
ooo ; #."u;;ns\‘ S =S i 00 300 15011
onoo b 30 L 25 “‘ 30 o
Axial Sltglead wire  Glass tubi N 3
NOOD  Slugleadwire  Glass tube
i J;s ES
Ni-barrier
Leaded GH20 oofoo ™ | I l ] Hao0t
Type Tin plating ‘ ‘ — * ‘ 0 300 1500
" 30 " a0 T 30 o
0 CH25,RH16,BN350 000000000 000000 0 For CH25, RH16, BN35 series, they are low - halogen products
0 0000 00900ppmO O MO OO0totall500ppmO O [0 0 0000000000 O (Specification: Cl, Br each 900ppm or less., halogen total 1,500ppm or less.).
0o00oooooooog 0 Please approach us for details.
0 BM22,BM38,BFOS OO0 M 000000 OOOOog 0 For BM22, BM38,BF050 series, low - halogen is also applied.
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CH25, RH16, BN35, BM22, BM38, BFO50 0 0 [ CH25, RH16, BN35, BM22, BM38, BF05 Series
o 0000E - -CH2EH 0 0.7mWID RH1EB 0 0.6mWD BN3TD 1 2.4mWiD BM225 =1.2mWIC) BM385 =1.3mWi BF053 =1 5miD @Heat dissipation constant- - - CH25: d=0.7mC,RHB: d=0.6miNC,BNS3:d=2 4mW/"C 312281 i BMI38H =1, 3mWID BFLsh-=Lmi
o QO0C - - - CHIEIPL 59.5mWRHLEP 51mW,BN3TPC 132mW,BM22:P=90mW BM38:P=97.5m,BF05:P=112mW @laximum power dissipation- - -CH25: P=59 5mN RH1S : P=3imlW, BNSS : P=132mil BH22P=0m BM38:P=07.SmW BFLEP=1 il
ooooo ooo Hon__Resletance BO O 0 B25/50 BO O 0 B25/85 oot
Series Part number R25 Df 1DDD oo iRZeDmstance tolira;;e B Value B Value C(;I’ﬂh;ggﬂ t(lg:z-)
3G50100 500Q o ° o 3,450K+ 10 3,488K 14
3G10200 10 o ° o 3,450K+ 10 3,488K 12
6D1020 O o ° o 3,930K+ 100 3,941K 14
3G2020 0 o ° o 3,450K+ 10 3,488K 14
602020 01 2K ° B ° 3,930Kz 10 3,941K 12
3G3020 0 a0 o o o 3,450K+ 10 3,488K 12
6D3020 O o o o 3,930K+ 10 3,941K 14
3H5020 O 50 o o o 3,450K+ 10 3,486K 14
CHos 6E5020 O O ° o 3,950K+ 10 4,001K 12
3H1030 0 100 o ° o 3,450K+ 10 3,486K 12
3T1030 0 o o o 3,950K+ 10 3,989K 14
372030 0 20kQ o ° o 3,950K+ 10 3,989K 12
3U3030 0 30kQ o ° ° 3,950K+ 10 4,025K 14
3U5030 0 50kQ o o o 3,950K+ 10 4,025K 14
3010400 100kQ o o o 3,950K+ 10 4,025K 12
4120400 200kQ O o o 4,550K+ 10 4,629K 14
4130400 300KkQ 0 ° o 4,550K+ 10 4,629K 14
415040 0 500kQ 0 ° o 4,550K+ 10 4,629K 12
3G2020 0 2k o o o 3,450K+ 10 3,488K 6
6D5020 O 5kQ ° o o 3,930K+ 10 3,941K 6
3H1030 0 o o o 3,450K+ 10 3,486K 6
6E1030 0 10k2 o o ° 3,950K+ 10 4,001K 6
6M2030 O 20kQ o o o 3,970K+ 10 4,084K 6
RH16 6M3030 O 30kQ o o o 3,970K+ 10 4,084K 6
3U5030 0 50kQ o o o 3,950K+ 10 4,025K 6
3U8030 00 80kQ ° o o 3,950K+ 10 4,025K 6
3U1040 0 100kQ o o o 3,950K+ 10 4,025K 6
4A1040 0 100kQ 0 o o 4,020K+ 10 4,099K 6
3H1030 0 10kQ ° o o 3,450K+ 10 3,486K 40
BN35 371030 0 10KkQ o o o 3,950K+ 10 3,989K 40
3U1040 0 100kQ o o o 3,950K+ 10 4,024K 40
582250 0 2.2MQ O O o 5,200K+ 30 5,290K 40
BM22 3H1030 0 10kQ o ° o 3,450K+ 10 3,486K 18
BM38 3H1030 0 10kQ o ° o 3,450K+ 10 3,486K 21
BF05 311030 0 10KQ o o o 3,392K+ 10 3,416K 10
OBN35J00000MULDO O UL1434[0 0 00000000 O Itis available in a UL1434 approved type for BN35 series.
ORTOOODODODOOODOOOODDOOOODOOOOODOOOODODODOOODOOOO 0 Regarding R-T data, please refer to our Home Page.
GR15,GR2500 00 GR15,GR25 Series
e OO -+---- GR15156 00.7mw0O O, GR2515 O 1.0mwO O @®Heat dissipation constant------ GR15:8=0.7mW/°C, GR25:6=1.0mW/"C
e OO0 +vvvee- GR151Jt 0O 6sec. GR25]t [ 16sec. @®Thermal time constant--------- GR15:t=6sec. GR25:t=16sec.
e IO «vvevnnns GR131PO87mWO 1500 00 0O @ Maximum power dissipation: - - - - - GR15:P=87mW(max temp.150°C)
PO 192mwO 3000 000 O P=192mW(max temp.300°C)
GR25IP0O 125mwW0O 1500 0 0 0O O GR25:P=125mW(max temp.150°C) S
3000 000 300°C Heat resistance O
ooo Resistance B
+ 10 + 20 *30 0
7A1030 0 10kQ o o o 4,397K+ 10 4,369K 0O
6P4930 0 49.12kQ o o o 3,948K+ 10 3,984K
7C9930 O 98.63kQ o o o 4,036K+ 10 4,074K
7810400 100kQ o o o 4,828K+ 10 4,843K
GR15 7D2340 0 231.4KQ o o o 4.207K+ 10 4,254K
5D1050 0 1MQ o o o 5,121K+ 10 5,184K
7E1450 0 1.388MQ o o o 4,460K+ 10 4,537K
5E1060 O 10MQ o o o 5,393K+ 10 5,486K
1500 000 150°C Heat resistance
ooo Resistance 5 B
: gemriemsD ParDt nDuEmer R25 oooooo Resistance tolerance . E\?a?uzeyso - g\?a?uzeS/BS
+ 10 + 20 +30
652220 0 2.186kQ O o o 3,386K+ 10 3,419K
3G3020 0 3k 0 o o 3,490K+ 10 3,527K
6Q5420 0 5.369kQ O o o 3,423K+ 10 3,468K
GR15 6Q8520 0 8.471kQ O o o 3,423K+ 10 3,468K
6Q1130 0 10.74kQ O o ° 3,423K+ 10 3,468K
6M3730 O 36.74kQ o o o 3,985K+ 10 4,099K
6N4930 O 48.70KQ o o o 3,935K+ 10 4,030K
3G2020 0 2kQ O o o 3,490K+ 100 3,527K
GR25 652220 0 2.175kQ [ul o o 3,386K+ 10 3,419K
9Q2120 0 2.076kQ O o o 3,834K+ 10 3,844K
OR-TOODODOODOODODOODOODOODODOODOOODOONOODOODODOoooo 0 Regarding R-T data, please refer to our Home Page.
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HOLSIWNY3IHL OLN
cooooood

GH13, GcH200 000

@ OO cevrevceceececenns GH130 6 0O1.3mwO 0

GH200 6 O 1.8mw0O 0O

GH130 t O 14sec.d GH200 1 O 25sec.
GH130 PO 357mW0O 3000 000 0O
000 pPO162mwO 15000000
GH200 PO 495mw0O 3000 O OO O
000 PO225mwO 15000000

GH13, GH20 Series

@®Heat dissipation ---cceeeeeeenn GH13: 8=1.3mW/C
constant GH20 : =1.8mW/C
@®Thermal time constant ~ +----- GH13 : t=14sec.,GH20 : 1=25sec.
@®Maximum power dissipation--- GH13 : P=357mW(max temp.300°C)
P=162mW(max temp.150°C)
GH20 : P=495mW(max temp.300°C)
P=225mW(max temp.150°C)

3000 000 300°C Heat resistance

ooo Resistance
goood ooo oooooo Resistance tolerance BO O O B25/50 BO O O B25/85

Series Part number R25 10 ¥ 20 T 30 B Value B Value
3G2020 O 2kQ o o o 3,470K+ 10 3,507K

3G3020 O 3kQ o o o 3,470K+ 10 3,507K

6D5020 O 5kQ o o o 3,950K+ 10 3,961K

GH 6P3030 O 30kQ o o o 3,948K+ 10 3,984K
8 3u1040 0 100kQ o o o 3,965K+ 10 4,038K
3G2020 O 2kQ o o o 3,470K+ 10 3,507K

3G3020 O 3kQ o o o 3,470K+ 10 3,507K

6D5020 O 5kQ o o o 3,950K+ 10 3,961K

6P2030 O 20KkQ o o o 3,948K+ 10 3,984K

GH2 6P3030 O 30kQ o o o 3,948K+ 10 3,984K
0 3U5030 O 50kQ o o o 3,965K+ 10 4,038K
3U1040 0 100kQ o o o 3,965K+ 10 4,038K

ORTOOOOODOOODOOODOOODOODOOOOOODOODOODOOOOODDO

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

1500 000 150°C Heat resistance
ooo Resistance
ooooo ooo Ooooooo Resistance tolerance BO O O B25/50 BO O 0 B25/85
Series Part number R25 10 ¥ 20 T 30 B Value B Value
3H1030 O 10kQ o o o 3,465K+ 100 3,502K
GH13 6E2030 0 20kQ ] o o 3,965K+ 100 4,016K
6H5030 O 50kQ o o o 3,770K+ 10 3,820K
GH20 3H1030 O 10kQ o o o 3,465K+ 10 3,502K

ORTOOOOO0OOODOOOOOODOOOOOOOOODOODOODOOOOOODO

ONOODOODOOOO0ODOoOooooooooo
go0oboo00O00O0O0O00D0MO 0000000000z 00000000
goooo
OO0OONDOOOODOGAL3-3H1030 O
000000000 0OGAL3Z3H10300

go0obooo0o0oboOo0oO0ooOO0o0O00000b00000DO0O0O00DOO1500

oooooo

goooooooooooooooooooo
goooboboooO0oO0omOoooooooO0oO0OOOoooOoOoOoOoOOooon.
ooooooooooooooo

0oO0b000oo00000000000000000000D000000O00000@
goboOooOoooooooooooooo

O0b0000000000000000000000000000000000
goboobOo0ooOoooooOooooboooooooo

0000000000 0000000000O0000000000O0000000000
00O000DMoOO0000000000000000MO00000000000000

00o0000000000000000o0o0a0
0000000000 0000000000D00000O000000O0

oooobobO0oo0o00bO0000O000OO000O 0000000000000
00oo000000000000000000 M O00000000000000

000000000000 0000MO00000000000000000000000
oooooooo

00000000000 o00b00000000o0
Oob0ooooooOoo0omooooooooooa
Jo00oobo0o00ooOoooobo0b0d0o0oo0oOO0b0o000oo00ooo0

0000000000000 00000 00 ce4a00400x00xM M 0 000 0000
gOobooo0o0o0o0oOooo0obo0oooooboooa

00000000 00000000000000000000000000000MO0
0o0O00ooo0oooooooomoooooooooooo

Jo0oo0oo0omoOoOooooooOob@oooo0b0o000o0ooo0oo000a
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0 Regarding R-T data, please refer to our Home Page.

0 For nickel or Tin plating
Place a "Z" in place of the "-" (hyphen) when ordering Tin plated parts.
(example) Nickel plated part : GA13-3H103:k:k
Tin plated part : GA13Z3H103 %3k
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 mal-
function 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 tem-
perature 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 (includ-
ing 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, NHs, 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 re-
minded 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.
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ON BOARD THERMISTOR SERIES

m 0000 Packing form
0O00mm Unit: mm
oo
E . E - o nD O b oo o o o o
acking art number Packing .
code Qty. Packing form
E
0 O Code A B C D E Wi W2 r
@180 | @60
®13.0 | R10.5 2.0 9.0 11.4
RRMO8B | 0O | 01 |5 095|404 |+05|+03 =10 95
o o3 oo
A B w F E P1
THO3
D TX03 15,000 A R 037 | 067 | 80 | 350 | 1.75 2.0
— +0.08 |+ 0.08| £ 0.3 |+ 0.05|+ 0.10 + 0.1
T oooo 0000000000000000000
= =— Round feed hole Do Rectangular component mounting punch hole -
¢ . - P2 Po Do T1 T (OO0 Lohaccllleng
i T P
$--—4p Y/ <P . 20 4.0 @15 0.4 0.5 (00000 Rectangularhole
| P e A o soalso1 go.l | 00O 00 | opoo or
=) ITJ o er‘— Lrl or g Lr ur LTJ o U =Y oo max max 000000 Press pocket
_BDDDDDDDDD A |PyP2| P Ottoe
1|P2| Po ing directi
With components mounted 1 ™ Outfeeding direction
0 O Code A B C D E Wi W2 r
- ®180 | 60 |4y430 |R105| 20 | 90 | 114
° RRMO8B| DO | O1 |402|204|+05|203|+10]| 25
o3 0o
TZ05
TX85 Wi
R TDO5 10,000 W
TNOS ooooooo A B w F E P1
TCO5 Hobt i
T: Round feed hole @ Do Rectangular component mounting punch hole
THO5 -+ 062 | 115 | 80 | 3.50 | 1.75 2.0
/l ¢( ¢ D/ ¢ @ ”LLJiI +0.10(+ 0.10| £ 0.3 |+ 0.05 |+ 0.10 + 0.1
$rrf nﬁEr1r1ﬁr1$ﬂ,${F,§ -
(T "YYYTYY P2 Po Do T1 T: |0D0O0O bsaging
oo
L_j\ A P1lP2| Po | Outfeeding direction 2.00 4.0 ‘51.551 Do'g DOS 00 0O Rectangular
2 = .
0oooooooo +0.05| £01 | 4 max | max |BEE e
With components mounted
0 O Code A B C D E Wi W2 r
©180 | @60
®13.0 | R10.5 2.0 9.0 11.4
L] RRMO8B | 00 | 01 |35 |4+04|+05|+03]|+10]| 95
o3 oo
[2e]
TD11
Tni1 A B w F E P
TH11 Wi !
TN10 We 1.62 2.4 8.0 3.50 1.75 4.0
T TC10 4,000 +02 | +£02 | +03 |+£0.05+0.10 + 0.1
oooo 0oooooo
TN20 T1 Round feed hole @ Do Rectangular component mounting punch hole :] 1.0 [ﬂ] 1.8 D
+0.20+ 0.2
0 H &£ 0/60 66 oY
[ 'P Al el P2 Po Do T Te |ODOo0 “agine
[ iy 1 | 1a
u oooo 2.00 4.0 gjéi D.D g lD 0 0O O Rectangular
iy |A] P1 |P2_Po | Outfeeding direction +0.05| + 0.1 HO‘ max max |B 00 hole
oooooooog
With components mounted (00000 000NLOTHLIOTNAGITC1aISC100 0 000 0
O Dimensions in () are for TN11, TH11, TN10, TC10, SC10.
0 O Code A B C D E Wi W2 r
0178 - |®13.0|@21.0| 2.0 | 100 | 108
L R10 | 450 (P50MIN % 05 |+ 08 [+05 |+15 |17 | 10
H
A B w F E P1
1.7 4.1 8.0 3.55 1.5 4.0
W
P MN18 2,000 W £02|+02|+03|+01|%01 +0.1
MH18
0oooo P2 Po Do Ti T. |Doo beading
oooo Tz
With components oooo ooooooo 2.00 4.0 @15 0.5 2.0 |0 00O Rectangular
mounted I;\‘ Round feed hole @ Do Rectangular component mounting punch hole +0.05|+01|001| 00O oo |ooo hole
0o max max
} &£ 0/0 66 o1
e e e e e
(W el T T Ly
A oooo
Q A P1 |P2| Po | Outfeeding direction
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m 000 Packing form

000 mm Unit: mm

oooo oo gooo 0 0 0 0
Packing Part number Packing Packing form
code Qty.
THO3, TX03
TNO5, TCO05, THO5,
TZ05, TX05, TDO5, 500
TN10, TC10, TN11,
TH11,TD11, TN20,
TC20, TH20,
B
MN18, MH18, GA13, E [Ij % ﬁ
GH13,GA20, GH20, | ,q, oly bag
CN25, CH25,RM16,
RH16, GR15
DC30, GR25 100
’ﬂ 0000000000000 DO Feed direction (Side view)
| B
!
GA13 ‘ Zf
F GH13 ‘ 0o EEE oo EEE
GA20 2,000 Code Dimensions Code Dimensions
t 1 GA13,GH13[R2.5 202 T 6.0+ 1.0
GH20 L -
[1 GA20,GH2004.0 J92 z 1.5max.
s ‘—‘\T’ i L1 [ w L2 i __'l__\\""s W 52.0 Eifg R I\EJtDSECEiEgDouD( El?a%e
T T [l P 5.0+ 0.5 t 3.2min.
Li-L2 1.0max. S 0.8max.
A
I ooo
B Plastic cover
s e g:# -
E | , S —
RER L 7 ooo ~_cip
1 | ~ Tray
FHO5 e —
C 400
FH10 I
= goge DiEeEs?ons dethhDoEpo(D)cEets quantEyDoﬁoEtEeDtS\Dpcs.\ 1
0 W aB [0 FHO5[10.38
B B Frtom .66 | FHOSM0.23
0 P 2.16 400 20x 200
g LW 508 I0FH10m0.30 or 0.38
0 T 3.96
O
m 000000000 Recommended land Pattern
0oooooog
Solder Resist
0oo
ooo
"‘a”d Chip |
v |
00000 (0O :mm) (Unit: mm)
: patnumer| 7520 T+10, T*11 T+05 T+03
ol Sie | 20x1.25 1.6x 0.8 1.0 0.5 0.6x 0.3
a 1.00 0.70 0.30 0.25
b 0.90 0.75 0.60 0.25
a b c 1.40 0.85 0.60 0.30

000000009300 0000000 Please refer to page 93 for soldering conditions.
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THERMISTOR SENSORS

0000 [Applications]

000000 [Series]

oooooog goooooooooooooooon ACOOOO
Room air conditioner Room temp., External air, Outlet air, Heat exchanger AC Series
ooooogd 0ooooooooooooooooooooooon cAOOOO
Car air conditioner Room temp., External air, Outlet air, Heat exchanger, Evaporator CA Series
oooooooooo oooo wDOOoOoOOd
Washing & Drying machine Drying temp. WD Series
oooo goooooo STOOO0OO
Surface temperature Surface temperature ST Series
ooooogog goooooo IB,HBO O OO
Hot & instant boiler Hot water, Cool water IB, HB Series
ooo 00oo0ooooooooooooooooon RFOOC OO
Refrigerator Cold Strage Freezer Temp Defrosting RF Series
oooood gooooooooooo WTOOQOO
Toilet Toilet seat, Washing water, Drying air WT Series

owTooooooooooooooooooooooo *Please contact us for detail of WT series, and other applications.

00000000000000oooooooog

m 0000 EPart number system

DTN O C 503 F 3U DTN O C 503 F 3U

0 0 0 | t U 0 0 0 0

00000000000000 OoOoOoOoOOOOOOOO0OOD
gooooo..2s00000000000
0002000000000000000300000000000000

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

goooooQ
goooooooo+x000 @Resistance tolerance = (%)
ooo F G H J K X Symbol F G H J K X
oooooo +10|+20|+30|+50 |+£100 OOOOO Resistance tolerance | 1.0 | 2.0 | 3.0 | £5.0 | +10.0 |Special Tolerance
oBOOOO ®B value
doddoooooooa Sensor for room air conditioner
m [0 HFeatures

e J0O00O0OOOO
e J0OOOOOODODO

.DDD .............................. R25D15mi 3D]DDDDDDDD
° BD D] 3TD ........................ 825/50D 3950Ki 2|:|
Ba2s/85[1 3989K
.DDDDDD ...................... DSODDD1OOD
° D D ................................ I:l D D I:l
.DDDD]DDDB ................ SOSeC.

e 000

.............................. RZSD 5'(21 3‘]] DD DD DDD I:l
° BD |:|:| 3TD ........................ 825/50|:| 3950Ki ZD
Bas/gs[] 3989K

.DDDDDD ...................... DSODDD1OOD
@ [ [ rrvreereernenerecnnccnicncnes ooooo
.DDDD]DDDB ................ ZSSeC

@®Moisture resistant.
@®Small with quick temperature response.

0OmmD
Epoxy resin PVC 0.14sq.
0 /
5] ¢ =
25 ‘
350
!
@Resistance <+« ccoreeeeieeieeeeen R25=15kQ+3% (Flake chip)
@B value (8T) -+-vvvrverneeninninnnns B25/50=3950K+2%
B25/85=3989K
@®Operating temperature range «------ -30°C~+100°C
.App“cation ............................. Air temperature
@®Thermal time constant (in air) «------ 50sec.
. O mmO
Epoxy resin PVC 0.08sq.
™ Té %j
SN
o
Em— 100
!
@Resistance -+ oceoeeeeieiiieins R25=5kQ+3% (Flake chip)

@B value (8T) «-vovveevveneinniinin.. B25/50=3950K+2%
B25/85=3989K
@®Operating temperature range ------- -30°C~+100°C
‘App"cation ............................. Remote control

@Thermal time constant (in air) «------ 25sec.

ORTOOOODOOODOOO0ODOOODOODDOOODOODODOODDOOD D Regarding R-T data, please refer to our Home Page.

000000000000 0000000000D00D00000O0000
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O Please consult us regarding the operating conditions of Thermistor sensors.
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cooooood

.DDD .............................. R25|:|15|Qi ZDJDDDDDDDD
Y BD D:l 3HB ........................ 825/50[' 3450Ki 2|:|
Bas/gs] 3486K

@ OO OO vevevererererererenens 0300001000
@ [J [ vreevreenennrenneeanenaneennnens oooog
e OOOIOODN werveererrreeees 5sec

ACH-400 4200 450 60

.DDD .............................. R25D10mi SD]DDDDDDDD
@ BO T 3T Ferreerreeereeenneeenncnn BZS/SOD 3950K+ 201
Ba2s/8s0] 3989K
@ OO sevreerercereosascases 0300001000
@ [J [0 vovevvrevnrennrenneenneinnennnes ooooog
L I R R TR ACH-40,42 : 4.5sec.
ACH-45  :5sec.
ACH-60 : 10sec.

@ [T LT covevnnnnnnenaneesnnnnnnneees Roo0 5kQ+ 3 00000000
@ BO LTI BUO:vveeevmeeeranneaannen Ba2s/500] 3950K+ 30J
Bas/gs] 4025K
@ T ceervveeeonmeeeanneenn 0300001300
P i PP oooo
@ DO TI IO cevveernveeeannen 5sec

O00O000OO0000 Sensorfor car air conditioner

e J000O0OOOO
e J0O0OOOOOODO

m ][]

ooo

BO 0 6D0O--- B3 L+ H-E - B3+ Bas/sold 3930K+ 301
0000000 [Basesd 3941K

gopoooo -g8e&-8.040868L00300001000

ooooooooo 8.0 0-84-8.68 R 4.852kQ+ 5000000000

O ([0 cevvvvvnnns pEao.8888-00000000
e JOIMOOO...... L H.E - Msec.

O0ooooooa
| N

e J00OOOOOODO
e J0O00OOOOOO

° |:| D D .......................... R100|:| 33'«21 3[':' GRDDD |:|
o B[ 11 6PRO:-wwrrrrrreeeeees Bzs/10000 3999K+ 200
.DDDDDD ................... DSODDlSOD

10sec.

OR-TOOOOOO00IOO0000000O0000000000000D0000
0o0ooooo00o0oo0oo0oo0o0oomooooooooo
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()| ~ Cuclip PVC 0.14sq. 0 mm0)
« T T
p4 =
iJ 450 ‘
!
OReSIStanNce «+cvvreiiiiiiiiiiiiii R25=15kQ+2% (Flake chip)
@B value (BH) - +-vovvvvenviiiiiiin, 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. 0 mmO
© 1| ) —
}__.l" 800 ‘
\ \
[ @mmd [ @40 | ¢42 | @45 | ¢60 |
| OmmO | 24 | 25 | 25 | 24 |
@Resistance ... R25=10kQ+3% (Flake chip)

@B value (3T) ........................... B25/50=3950K+2%
B25/85=3989K

@®Operating temperature range ----... -30°C~+100°C

@Application ----ccvvveiiiiiiiii Heat exchanger
@Thermal time constant (in water).... ACH-40,42 : 4.5sec.
ACH-45  :5sec.
ACH-60 : 10sec.
Cu case PE 0.14sq. 0 mmd
S I —
S
_J25 800
!
@Resistance <+« c-veoreereieeeenen Ro0=5kQ+3% (Flake chip)
OB value (BU) - --rereeerereenenenennnn. B25/50=3950K+3%
B25/85=4025K
@®Operating temperature range ------- -30°C~+130°C
.App"caﬁon ............................. De"very p|pe
@®Thermal time constant (in water)---- 5sec.

HFeatures ®Moisture resistant.
@®Small with quick temperature response.

0 mm0O
< Epoxy resin PVC 0.3sq.
~ si Y (T y
S| T : =
20
500
\
OResistance «--:cceeeeeeiiiiiiiiin Ro=4.852kQ+5% (Flake chip)
@B value (BD) ««+eevvreriieiiiiiiiiit B25/50=3930K+3%
B25/85=3941K

@®Operating temperature range ------- -30°C~+100°C
.Applioation ............................. Evaporator

@®Thermal time constant (in water) ---- 4sec.

Sensor for Washing & Drying machine
HFeatures

@®Resistance to high temperature.
®Moisture resistant.

Cu case with dimple Fluoroelastomer 0.3sq. Ommad

<l
30
400 ‘

®Resistance R100=3.3kQ+3% (GR TYPE)
@B value (BPR)- -« creerreerreeenenes B25/100=3999K+2%
@®Operating temperature range ------- -30°C0O 150°C

@Thermal time constant (in water) ... 10sec.

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

0 Please consult us regarding the operating conditions of Thermistor sensors.
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THERMISTOR SENSORS

Uoodoodid Sensorfor measuring surface temperature

00

e J0000O0O0O0OOOOOO
e 0000000000000

gosTSO0000000000000000O00000D00MO0O000000
goooooooooooooo

000000000 120Lx 120w 20TmmI0 0 000 000M 00000000
0o002s000000000000000000000005000000000

.DDD ......... 1:' ................ RZSDlOmi 1D:|DDDDDDDD
® B[] 3HO: + o fdeevereeeeeeenees Bas/s0l] 3450K+ 101
0 Boasiss[1 3486K
e 10O DODO ~fherrrrrrrrrreees O300001100
e I I MIAROOOODOO------ 18sec.

o DDD ......... E .............. RZSD 10'«2t 3D] GADDDD
o BO [0 3HG: - f---vvveveeeees Bas/s0l] 3465K+ 30

O Bas/gs[] 3502K
e O OODODO ~Hrrrrrrrrreees 04000 01500

O00MAROODODOO-- 22sec.

ooo
° BD D] 3TVE|...D ..............
O Bas/gs[] 3792K

R2s00 10kQ+ 511 CTHO
Bas/s00] 3820K+ 30

0O0O00 B 04000 0 1500
00000 AR00000 058 27sec.

ogoooood
m (0

e J00OOODODODOODOO
e 0J00ODOO
e J00O0ODOOOODODODOODOODOO

° D |:| |:| .......................... RSOD 3485'«)t 25':':' GRDDD D
o B [T16QRMO "-rrrrrrrrmreees Bas/s0l] 3423K+ 10

Bas/ss[1 3468K
ODIZII:IDIZIEI”"_'_', ........................ 080000 1050
e J0MMOOO 0.8sec.

OR-TOOOOOOOODMOOOO00O0O0O0O0O000O0D000000000000
gooobooooooooooobooboomoooooonoo
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HWFeatures

®Can be fastened with a screw.
®Metal contact surface yields fast temperature response.

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

[ The sensor is screwed up on aluminum block (120Lx 120Wx 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) 0 mmQJ
o Pb-Free soldered Cu-Ni wire ¢ 0.5
<« 3
5 S
3 @% .
o
12.3 15
@®Resistance --«-rooeeeeeeees Leeeeenees R25=10kQ+1% (Flake chip)
@B value (BH)----ovvovvennnd [leveenenns B25/50=3450K+1%
O Bo2s5/85=3486K

@®Operating temperature range--H--- -30°C~+110°C
@Thermal time constant (on A € block)--- 18sec.

Cu (Snplated) & mmOd

~
(el
s Ni plated wire ¢ 0.4
T
~
s

OoooosnOO0ooooo

g O Tin plated wire type is available.
15.7 15
@Resistance --ccoveeeeeens Heeeeeenns R25=10kQ+3% (GA Type)
@B value (3HG)-----------t Lheeennnns B25/50=3465K+3%

O Ba2s/85=3502K
@®Operating temperature range -H---- -40°CO +150°C
@Thermal time constant (on A € block) ... 22sec.

2 Cu(Sn plated) PE 0.14sq. O mm0O
TIoE —
S
15.7
200
®Resistance «--coeeeeeeennns Heeeooneen R25=10kQ+5% (CTH)
@B value (BTV):-voevvennnnns | B25/50=3820K+3%
O Bo2s/85=3792K

@®Operating temperature range - -+ ---- - -40°C0O +150°C

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

Sensor for instant boiler

HFeatures

®Resistant to heat shock.

@®Quick temperature response.

@Stainless steel case makes resistant to corrosion.

a| < ] SUScase (3 PVC 0.14sq. 0 mm0
132 34 b sj
F—23 140
OResistance «:--oveeeieeiiiiiiienn R50=3.485kQ+2.5% (GR TYPE)

@B value (BQR) «w-errerrerrrreeeees B25/50=3423K+1%

B25/85=3468K

-30°C~+105°C
0.8sec.

®Operating temperature range
@®Thermal time constant (in water)

U Regarding R-T data, please refer to our Home Page.
0 Please consult us regarding the operating conditions of Thermistor sensors.
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e J00O0OO OrB4rO-{4-80300001000
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ORTOOO0OO0OO0O0C0O00O0D0O00000000000000000000D0000
00o0000O0000000000000000000000000B000

ooOoooOOoo
m [0

e J00IOOOOOO

oogd Roll 6.35kQ+ 3 00000000
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Sensor for hot boiler
HWFeatures

@®Moisture resistant.

© I Cu case (Ni plated) 0 mm0J R7.5 45
& PVC 0.14sq.
~ 1 =]
S L] —
34
U 280 | R4.5
OResistance «--oeeeeeeiiiiinn R25=11kQ+3% (Flake chip)
@B value (3T) «+rrverrrrrnrmnnnnnnnnnnn Ba25/50=3950K+2%
Bo25/85=3989K
@®Operating temperature range -+ -+ -30°C~+100°C

@®Thermal time constant (in water) --- 3sec.
[ Regarding R-T data, please refer to our Home Page.
0 Please consult us regarding the operating conditions of NTC Thermistor sensors.

Sensor for refrigerator

HFeatures
@®Moisture resistant.

° PVC 0.2sq.
~ ( —  Ommo
S
25 T
500
|
OResistance «---oceeeeieiiiieiiienn Ro=6.35kQ+3% (Flake chip)
@B value (BW) - +ervreererenreeennennne. Bo/25=3823K=2%
B-200=3738K
@®Operating temperature range ------- -40°C~+80°C
@Application «««ceovveiiieiiiiiiii Refrigerator (freezer,

defrosting, cold storage)
@®Thermal time constant (in water) --- 25sec.

Sensor for Bidet
HWFeatures

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

8w

e ;;:: 1 ‘)P:E‘ Pl /D "
142 | 0.65 sj
24 200 |
@Resistance ---ooeeeeeeiiii R37=29.46kQ+3% (GR TYPE)

@B value (6PR) B25/50=3948K+1.5%
B25/85=3984K

@®Operating temperature range ------- -30°C0O 105°C

@Thermal time constant (in water) --- 0.5sec.

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

0 Please consult us regarding the operating conditions of Thermistor sensors.
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NTC Thermistor basic properties

Negative temperature coeffcient(NTC)thermistors are manufactured from high
purity and uniform materials to achieve a construction of near-perfect theoreti-
cal 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 ap-
proximated by equation 1.

010 eqlO RO Ro exd] B1 10 TO 10 Tod

R OO00TKOOOOOOOO
RoOOOTIKIODOOOODOD
B OBOO

0T KOH OO 273.15

gooooooobooooooOosOobObOOOOOOUOODOOOOOOOOO
ooo0ooOooooooskOooooooooooooo
gdobo0o0ooooooolwmooooooOOOOOOOOOOO

goo0O0100BOOOO02000000000000O0C0O00O0O0O0O0OO
goooooooooOoooOooooOoooooo

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

O 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 yield different results from actual values if applied over a wide tempera-
ture 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.

0 2 eq20 BTOCT?0DTOE

C,D,EOOO
g000000000BOOOOOOOOOOEDDOOOODOC, DOOOOO
0000000000B0000O0O00O0O0O0O0O0OOOOOOOOEDOOO
o0o0o0000oooo

e 0OC,DEOOO
OO0C,DENAIM OO OO0 MO To, Ro T1, R1[D T2, R2M T3, R
goooo3pe00ObOOOOOODDOD
ToO Ty, T2, T30 OO00O0O0O0300B1,B2,B:0 0000000000

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). (T1, R1). (T2, R2) and
(T3, Ra3).
With equation 3, B1, B2 and Bgs, can be determined from the resistance val-
ues for To and T1, T2, Taand then substituted into the equations below.

Ie] RnO Ro
0 3 eq3O BnO 1
™ T .
0
0 B10 B2 T20 T3 B20 B3 T10 T20 5
04 eqald |
0 T10 T2 T20 Tal T10 TaO O
O
O
B10 B20 @ T10 T2 T10 T20
0 &l eq50 DO
O0T10T20
0 61 eq6O EO B1ODT10 CTiI T
e J00OOOO @Example

0000000000200 0000%8KIBO0O0O0OOS@MKOOOOO
gooOoobioo030ooboooooonn

e 0O
goooooooooooooce,b,ED0OOO

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.

TolJ 2500 273.150 T10 100 273.150 T20 200 273.150 Ts[ 300 273.15

OBTOCT?0DTOEDS00 0O OBIOOOOO

OROS5expd BO IO TO 10 298.1500 0 000 O00RIOOOO
00TO 100 273.150 300 273.15

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

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

25 0
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E

BOK) 1

odopoodo

B value(K) 1
(1)1500

012

(2)2500

Resistance ratio (R:/ Res)

(3)3000

(4)3500

©F |

(5)4000
| (6)4500

0.01 25 3

TO x 10°0 KO

3.5

IS

goooooOoooi10
RESISTANCE-TEMPERATURE CHARACTERISTIC(Fig. 1)
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HResistance temperature coefficient

The resistance-temperature coefficient () 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.

oo O0OoomOooonOn

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

BHeat dissipation constant (JIS-C2570-1)

The dissipation constant (8) 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, lead-
ing 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.

SDEH}E!RHEFEIDmWDDD
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Measuring conditions for all parts in this catalog are as follows:

(®Room temp is 25°C
(@AXxial 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 likeiy to write by "’Power rating” that is a past
neme.

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

(formula) Rated power=heat dissipation constant x
temperature-25°C)

(maximum operating

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= tx heat dissipation constant

HEThermal time constant (JIS-C2570-1)

A constant expressed as the time for the temperature at the element of a
thermistor, with no load applied, to change to 63.2% of the difference be-
tween their initial and final temperatures, during a sudden change in the sur-
rounding 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.
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¢ TOT1
T20 Ta
T 63.20
2t 86.50
3t 95.00
41 98.20
5t 99.40

0010000 Table-1 Thermal Time Constant
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The constant t is called the heat dissipation constant.
If t= 7, 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-—-=------

Ev |
s !
§o0 |
= ! 63.20

|
|
|
|
T1 L

T 0ot

Time (t)

Measuring conditions for parts in this catalog are as follows:

(MPart 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

BCaution 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 operat-
ing 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 environ-
ment (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, NHs, 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.
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