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ON BOARD THERMISTOR SERIES
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Introduction of on-board thermistors

hole mounting.

0000000000000 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

HOLSINYIHL OIN

ooooo ooog oood gooooo goood
Series Type Termination Operating temperature range Resistance range
TS03 000000 — Solder plated 04000 O 1000 2500 2KQ
TNO5, TCO05, THO5 30Q0 2MQ
TN11, TH11 10kQ 0 470kQ
TN10, TC10 noooooooooo 3000 150kQ
SMD chip ooooo 04000 O 1250
TN20, TC20, TH20 " . 40Q0 2MQ
Tin plating
SC05 47Q0 2kQ
SC10 1kQ 0 10k
MN18, MH18 00oo00ooboooooodMELF 04000 O 1500 2kQ [0 150kQ
FH10 0000000 O Flake chip ooo Au Electrode 0400001250 10kQ, 100k
CN25, CH25 0000000000 Soldered Cu-Ni wire 30Q0 1MQ
7 - 04000 O 1100
RM16, RH16 0ooooooooo Polyurethane covered wire 1kQ 0 1MQ
BN35 DDDDDDDDDDDD oooooocoo PVC covered wire 04000 0800 10kQ
DC30 Radial leaded 0000000000 Soldered Cu-Ni wire 04000 0 1000 30000 200kQ
GR15 0oomo Dumet wire 04000 0 3000 0 1500 O 10k 0 10MQ
GA13, GH13 0000000000000 Noooononnony Ni-plating or 04000 03000 & 2ka0 1MQ
GA20, GH20 Axial leaded o Solder plating 04000 O 1500 2kKQ 0 1IMQ
m 0000 Part number system
TNO5 0O 3T 103 J B
ooooo ooBOO ooooo oooooo oooo 00
Series B Value Resistance Resistance tolerance Packieg form Code F G H J K L
Ooonol | yqg | +20 | £30 | £50 | +100 | + 150
025000000000000200000000000030000000 Resistance tolerance | — x x x z x
gooooooobooboogoooano
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 - .
+
oo D.D ooo B Value tolerance +3
Resistance tolerance. + 50
5 ooooo
S Packing form
O
O
O
- oo opooo opoog opood
Code Packing form Packing Qty. Related series
500 TNO5, TCO5, THO5, TN10, TC10, TN11, TH11
TN20, TC20, TH20, SCO05, SC10,
MN18, MH18, GA13, GH13, GA20, GH20
B ooo 200
Bulk CN25, CH25, RM16, RH16, GR15
100 DC30
T gooooo Paper taping 4,000 TN11, TH11, TN10, TC10, TN20, TC20, TH20, SC10
P 00000000000 Plastic taping 2,000 MN18, MH18
F ooooooo Flat pack 2,000 GA13, GH13, GA20, GH20, DC30
R 10,000 TNOS5, TCO5, THO5, SC05
[ERERERERERE] Paper taping
D 15,000 TS03
43

AMITSUBISHI MATERIALS CORPORATION



nom—F9—=A329U—-X

ON BOARD THERMISTOR SERIES

gogodoood

g000o0o0ooooooooooooooooooooooOoOODOOODOO
gooooooO0oboooooOoooooobooOon
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goopooTHOOOO
Hight precision type TH Series

oY @
¢ @

O000O0OTNsTCTSODOODO
Hight reliability type TN« TC « TS Series

<

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.

goooscoodno
Standard type SC Series

oY
o @

U U U U gooo
Applications Features Series
Oo000d 000MO0000000BOOOOOO TNITATS 0000
Mobile TCXO Ultra small size, low capacitance. TN,TC,TS Series
i telecomunication High B values available.
0 -
0 0000000 00000000000000000000 THOOOO
Battery pack Small size, high precision. TH Series
0 Strong against electrostatic discharge.
IT
ooooogoon oo |—
__J[__PCPAD Lcb 0000000BOOODOOODODO scooon |
[— | Various combination of resistance value and ;
OA O0000MOo00m oo || B-value. m
Printer, Facsimile, Copier
| 0oouooddmuodod TN]TCDDD_D E
Av||C00@DO0MOCbMmOnoonna Full lineup. Custom types available. TN,TC Series| -
VCR, Video camera, Car audio =

m [0 Applications

e 10000 OOOOOOTCXOO

obooooooooooooooOoooOooOoooObooobooOooTexobooo
oooooOoO0ooooooOoOoooOoOoboOoOoooOoOoO0booOoO0ooon

e Temperature compensated crystal oscillator (TCXO)

Chip thermistor is used for temperature compensation of TCXO, which is a
key device for mobile phones.

ooo ooo

Forhightemp. ~ Forlowtemp.

| C o R |

| I} O |

i a v C ! X'tal
oo = I ; 0—

3 NTC i i {NTC] i ooooo

Quartz oscillator

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Th10O TC05-2S400J0 40Q , 2750K0
Th2[ TC05-4C302J0 3kQ , 4100KO

a4

e 00O DOOO
goboooooobOoooOooOobOobOoOooOobDoboooOooDoobo
0000000O0O00DO0O000D0O00ODOO0OO0DObOOOoODD

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

Lioooooooooo Li-ion battery pack

good Fuse
logWe: od
i)
Dg gooic
O © Protection IC oT
0g -
0w
o O
R =
1 F 1 o [0

oooo oOooo
Discharge control Recharge control

FET FET
ThO TH11-3H103FO 10kQ + 100, 3370K+ 10
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m 0000000 Productlineup

oopoog oooono

0000 mm0O High performance type Standard type

Size(mm)

TN200O OO0
TN20 Series

2.0x 1.25 TH20O0000

TH20 Series

TC200000
ooood TC20 Series

More precise ooo
(£1%) 1 Smaller
I —
TN110000 Thinar TNIOLOOD
TN11 Series TN10 Series sclooooo

TH110000 rciogoon SC10 Series
TH11 Series gooog TC10 Series

—_—

More precise 0oog oooo
(£1%) l Ultra small Ultra small
e —————————— e ————
TNO5OOOO
1.0% 0.5 THOSOOOO TNO5 Series SCo50000
e THOS Series Tcosaonn SCO5 Series
oooo TCO5 Series

———

More precise
+1% oood
(1%) l Ultra small

e

TS030OOO
TS03 Series

S ——

I
I

1.6x 0.8

|

0.6x 0.3

\ TOOOO T series \ sOoOOO S series \
\ GEEGEGEEEE | oooooooo |
(Wafer process) (Sheet process)

m 00000 Dimensions

ooooooo O mm0O
0ooooo oo Thermistor oo
Glass sealed Electrode element Electrode 0000 O Series L w T L1
TS03 0.60+ 0.04 | 0.30+ 0.04 | 0.30+ 0.04 | 0.10min.
T T
TNITQITHISCOS | 1.00¢ 0.15 | 0500 g | 0.500 0 | 0.20min.
w w TNJTQJSC10 | 1.60+ 0.15 | 0.80% 0.15| 0.95max. | 0.30min.
TNIJTH11 1.60+ 0.15 | 0.80+ 0.15 | 0.70max. | 0.30min.
p > < N
< L1 » < L1 > TNOTQITH20 | 2.00+ 0.20 | 1.25+ 0.20 | 1.25max. | 0.40min.
] L L
§ TS-TN-TC-TH Series SC Series
[
§
o P L NEw
TSO30 O OO TS03 Series
@ [JI L serrrrrrvrrreevsmenenenenennns 0.6x 0.3x 0.34maxd mmQO ° Dimensions .............................. 0.6x 0.3x 034max(mm)
gooooooooo e Resistance tolerance ---.eeeiiiiinnnt +5%,+10%(R25)
O JO OO srvvrrrmrnnrereneaaeaaens + 50 * 10000 R250 e B value tolerance .......oooiiiiiinn. +3%(B25/50)
@ BO OO ceveecceoostaaseccsnacnnnns + 300 00 B250 500 eTermination +--cceeeeeerecennernncinnnns Solder p|ated nickel barrier
O OO sevrvverrnronneonneenncanacness oooooo « Operating temperature range ««------- -40°C~+100°C
e JOIDOODO 0400 0 OO0 1000
w0 m Features
¢ 0.6x 0.3MMI O OOOOOOOOOO o Ultra small size(0.6x 0.3x 0.34max(mm))
e JBOUODDODDODODDD e Corresponding to the high B value
e 100000 ODOOOOOOOOOOOOOOOOOOOO e Glass sealed body for high reliability
e ]I 00I00ODDODODOONODDODOOONONODOOOOODODOO e Solder plated terminations for easy mounting

m (00 Characteristics
TSO3O0 O OO TSO3 Series

ooo 000D0R25 | BOOOB25/50 | BO O O B25/85 ooo O0000R25 | BOOOB25/50 | BO O O B25/85

Type Resistance B Value B Value Type Resistance B Value B Value
252500 O 25Q 2,750K 2,754K 4C1020 0 1.0kQ 4,100K 4,048K
253000 0 30Q 2,750K 2,754K 4C1520 0 1.5kQ 4,100K 4,048K
254000 0 40Q 2,750K 2,754K 4C2020 0 2.0kQ 4,100K 4,048K

ooo0oo00O0b00000000000000000000
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oo0oooon

TNOTCOS50 00O

Y DDDDD .............................. lox OSX 055max[:| mmD
0OoooOoooooQg

.DDDDDD ........................... iSD&]_OD]RZSD

.BDDDDD ........................... iSDDBZSDSOD

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

e = W a F LT 0400 O O 1250

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

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

m [0

e J0OOOO

e J00OOOOOTCXOOOOOOOOO
eBOOOOOOOTCOSODOOODOOOOOO

e 0000000000000 OOOO0O0O0OO0O0O0O0OO
e J00OOOOOOODOOOOOOODODOOOOOOODO

e J0000000000O0O0O0O0O0O0O0O000O0O0O0

m [0 0 Characteristics

TNO5O OO 0O TNOS5 Series

[High reliability type]

TN-TCO5 Series

e DIMenNsioNs «.vvveeveiiiiiiiiiiiiiiin, 1.0x 0.5x 0.55max(mm)
e Resistance tolerance .................. +5%,+10%(R25)

e B value tolerance ...t +3%(B25/50)

eTermination .............cooooiiiii.. Tin plated nickel barrier
e Operating temperature range ......... -40°C~+125°C

o Heat dissipation ........................ 2.4mw/°C

ePower rating --.cooeeeeiiiiiiiiiiii 240mwW

m Features

o Ultla small size.

e Suitable for TCXO applications because of the low capacitance.
e High B value available.(TCO5 Series)

e Tin plated terminations for easy mounting.

o Glass sealed body for high reliability.

o Full lineup for various applications.

good 00O000OR25 | BOOOB25/50 | BO O O B25/85 oood O000R25 | BOOOB25/50 | BO O O B25/85

Type Resistance B Value B Value Type 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 3,298K 4B4730 0 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 336830 0 68kQ 3,450K 3,492K
3L4720 0 4.7kQ 3,530K 3,528K 3K8030 O 80kQ 3,500K 3,543K
3N6820 O 6.8kQ 3,670K 3,657K 3L1040 0 100kQ 3,540K 3,578K
3H1030 O 10kQ 3,370K 3,413K 3M1540 0 150kQ 3,620K 3,668K
371030 0 10kQ 3,820K 3,792K 4wW2050 O 2MQ 4,950K 4,984K
4B1530 0 15kQ 4,030K 3,985K

TCO5O0 000 TCOS5 Series

ood J0O0O0OR25 | BOOOB25/50 | BO O O B25/85 god OJO00O0OR25 | BOOOB25/50 | BO O O B25/85

Type Resistance B Value B Value Type Resistance B Value B Value
2s3000 O 30Q 2,750K 2,769K 2s1510 0 150Q 2,750K 2,769K
254000 O 40Q 2,750K 2,769K 4C2020 O 2.0kQ 4,100K 4,048K
256800 O 68Q 2,750K 2,769K 4C27200 2.7kQ 4,100K 4,048K
288200 O 82Q 2,750K 2,769K 4C3020 0O 3.0kQ 4,100K 4,048K
2510100 100Q 2,750K 2,769K 4C3320 0 3.3kQ 4,100K 4,048K
2512100 120Q 2,750K 2,769K 4Vv1050 O 1mMQ 4,900K 4,909K
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TNOTCioOUOOO

@ [ rrvrrrrrrvnrrvnsennscenacnnnes 1.6x 0.8x 0.95max] mmQd
0000000000

@ I I evverernnnneeennnneeeennns + 50 & 10(1] R250

@ BT[] wevvveervnneeeennnneeennnnn + 30 * 50 0 B250 5000

PO N ooooon

O I I evvvreerrnnneeennnneeennnns 0400 0 0O 1250

@ (I I T[] vevvverrvnnneeeennneeennnnens 3.0mwO O

@ (I vevvveeevnnneeeennneeeennnneenns 300mwW

m [0

e JO0OOOOOOTCXOOOOOOOODO

e IBOOOOOOOTCIOODOOOOOOODOO

e 000000000000 OOOOOOOOOOOOOOO
e J000OO0ODODOOOOOOOOOODODOOOOOODO

e J000000O0O0O0O0O0OOOOOOOOODODODO

m 0[O0 Characteristics

TN-TC10 Series

@ DIMENSIONS ccrcevrererrrrcecniieicnns 1.6x 0.8x 095max(mm)
e Resistance tolerance +5%,+10%(R25)

e B value tolerance +3%,+5%(B25/50)

............................. Tin plated nickel barrier
e Operating temperature range -40°C~+125°C

e Heat dissipation 3.0mw/°C

e Power rating

e Termination

m Features

e Suitable for TCXO applications because of the low capacitance.
e High B value available.(TC10 Series)

e Tin plated terminations for easy mounting.

e Glass sealed body for high reliability.

o Full lineup for various applications.

TN10O O OO  TN10 Series

gog OJ0D0O0OR25 | BOOOB25/50 | BO O OB25/85 gogd OJ0D0O0OR25 | BOOOB25/50 | BO O OB25/85

Type Resistance B Value B Value Type Resistance B Value B Value

2Db3000 O 30Q 2,150K 2,155K 3K2220 0 2.2kQ 3,500K 3,499K

2H6800 O 68Q 2,350K 2,380K 3N3320 0 3.3kQ 3,650K 3,633K

2R1010 0 100Q 2,700K 2,724K 3547200 4.7kQ 3,750K 3,750K

2512100 120Q 2,750K 2,769K 3ves20 0 6.8kQ 3,900K 3,868K

2715100 150Q 2,800K 2,813K 4c1030 0 10kQ 4,100K 4,048K

2v22100 220Q 2,900K 2,901K 3U1530 0 15kQ 3,850K 3,870K

5 3A3310 0 330Q 3,000K 3,025K 3K2230 0O 22kQ 3,500K 3,643K

E 3C47100 470Q 3,100K 3,125K 3J3330 0 33kQ 3,450K 3,494K

E 3D6810 0 680Q 3,150K 3,181K 3K4730 0 47kQ 3,500K 3,537K

3F1020 0 1kQ 3,250K 3,260K 3M6830 O 68kQ 3,600K 3,645K

3115200 1.5kQ 3,400K 3,399K 3R1040 O 100kQ 3,700K 3,743K

351540 0 150kQ 3,750K 3,797K

TCl0O O OO TC10 Series

ooo O00O0R25 |BOOOB25/50 | BOO O B25/85 oood O00O00R25 | BOOOB25/50 | BO O O B25/85

Type Resistance B Value B Value Type Resistance B Value B Value

2R8200 O 820 2,700K 2,724K 3K1820 0 1.8kQ 3,500K 3,499K

2510100 100Q 2,750K 2,769K 4C2020 O 2kQ 4,100K 4,048K

2v1810 0 180Q 2,900K 2,901K 4C3020 0 3kQ 4,100K 4,048K
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TN11OOOO TN11 Series

LI 1.6x 0.8x 0.70maxd mmU ® DIMeNSioNs +-«eveeereeeeeeeneeeeeenn. 1.6x 0.8x 0.70max (mm)
oooooooogoo
S o + 50 &F 100 R250 e Resistance tolerance “**ctrttttrrtttet +5%,+10%(R25)
eBOOOOO T + 30 0 B250 500 e B value tolerance """ +3%(B25/50)
eoomi; ooooo e Termination ~~~ 77T Tin plated nickel barrier
e 0DO0DO. 0400001250 e Operating temperature range -40°C~+125°C
e DODOD e, 3.0mwo O * Heat dissipation 3.0mwrC
e J00ODO 300mwW e Power rating 300mwW
m [0 m Features
e J0IODOOODO e Small and thin size.
e IO OOOOTCXOOODODDOOOOO e Suitable for TCXO applications because of the low capacitance.
e 000D DDOOUDDOODUOOOUIDDOOULOOODDOOO o Tin plated terminations for easy mounting.
e 000D DUDOOUDDOOUOODDDOOUODOODODO e Glass sealed body for high reliability.
e 000D DUDODOUDDOOUOOODDDODOUDDOO o Full lineup for various applications.
m 00 m Characteristics
TN11O O OO TN11 Series
oono O00O0D0O0OR25 | BOOOB25/50 | BO O O B25/85 oono O0O00OR25 | BOOOB25/50 | BO OO B25/85
Type Resistance B Value B Value Type Resistance B Value B Value
3H1030C O 10kQ 3,370K 3,423K 3K6830 O 68kQ 3,500K 3,534K
3vi030 O 10kQ 3,910K 3,876K 3M1040 O 100kQ 3,590K 3,628K
4C1530 0 15kQ 4,110K 4,053K 4H1040 0O 100kQ 4,360K 4,360K
372230 0 22kQ 3,820K 3,841K 3R1540 0O 150kQ 3,680K 3,723K
[}
3K3330 O 33kQ 3,480K 3,617K 352240 0 220kQ 3,760K 3,806K =
[}
[}
334730 0 47kQ 3,440K 3,481K 3U3340 0 330kQ 3,850K 3,904K 5
[m}
4B4730 0 47kQ 4,050K 4,067K 3w4740 0 470kQ 3,940K 3,998K
48
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mininininininis]

TN20O TC200 000

.............................. 2.0x 1.25x 1.25max] mm0O
gooooooooo

+ 50 [ 10010 R250
+ 30 & 50010 B250 500

m [0

e 00O DOOOOOOODOTCXOODOOOOOOO
eBUOOOOOOOTC20000O0O0O0OOOO

e J00OOOO0COOODODOOOCOOOOOOODODOOOOOO
e 000000000 O000O0O0O0O0O00O0O0O0O00O0O0

e 10000000000 OOOOOOOOOOOO

m (0O Characteristics
TN20O O OO TN20 Series

TN20-TC20 Series

© DIMENSIONS +vvvvvreernneeeemnnaeecuunnns 2.0x 1.25x 1.25max (mm)

e Resistance tolerance ««++---evveeeeess +5%,+10%(R25)

o B value tolerance «----xxeeeeeeeeieeeees +3%,+5%(B25/50)

O Termination <« cooeeerrreeeeeeeeenneeees Tin plated nickel barrier
e Operating temperature range --«--+-+ -40°C~+125°C

o Heat dissipation ........................ 5.0mW/°'C

o Power rating «-eoeoereeeeeeseeeeens 500mwW

m Features

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

e Tin plated terminations for easy mounting.

e Glass sealed body for high reliability.

o Full lineup for various applications.

ood O00O0R25 | BOOOB25/50 | BO O O B25/85 ooo O00O0R25 | BOOOB25/50 | BO O O B25/85

Type Resistance B Value B Value Type 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 3vi030 0O 10kQ 3,924K 3,914K
2715100 150Q 2,800K 2,813K 3N1530 0 15kQ 3,650K 3,695K
2v22100 220Q 2,900K 2,917K 3522300 22kQ 3,750K 3,786K
3A3310 0 330Q 3,000K 3,019K 3w3030 O 30kQ 3,950K 3,991K
3C47100 470Q 3,100K 3,120K 373330 0 33kQ 3,800K 3,839K
3E6810 0O 680Q 3,200K 3,218K 3U4730 0 47kQ 3,850K 3,894K
3E1020 O 1kQ 3,200K 3,221K 3w5030 O 50kQ 3,950K 4,030K
3115200 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
3S3320 0 3.3kQ 3,750K 3,731K 4C1040 0O 100kQ 4,100K 4,141K
3w4720 0 4.7kQ 3,950K 3,909K 4D1540 0O 150kQ 4,150K 4,195K
4C6820 O 6.8kQ 4,100K 4,044K 5A2050 0O 2MQ 5,000K 5,043K

TC200 O OO TC20 Series

ood O0000R25 | BOOOB25/50 | BO O O B25/85 ooo OO0O0OR25 | BOOOB25/50 | BO O O B25/85

Type Resistance B Value B Value Type Resistance B Value B Value
2s4000 O 40Q 2,750K 2,758K 4C3020 O 3.0kQ 4,100K 4,044K
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oooooQg [High precision type]
THOS5O OOO THO5 Series
@ [JO LI serrrrrrvnrreensmensnenenannns 1.0x 0.5x 0.55maxd mm0O ° Dimensions ............................. 1.0x 0.5x 0.55max (mm)
ooooooooog
LI I I R R R TR + 10 &F 20 [* 3[0J R250 e Resistance tolerance ---««+--oeeeeeeees +1%,+2%,+3%(R25)
@ BT[] vorvvrreenrennsenneenneenns + 10 F 20 0O B250 500 o B value tolerance ««««----seerreereeennnn +1%,+2%(B25/50)
O [JOMMO rrmrrrrrremremrmrmemenenees ooooo O Termination ««««-cocovereecereneeeeeeens Tin plated nickel barrier
@ OO OO crerrrrrrernrneneneananns 04000 0O 1250 e Operating temperature range «------ -40°C~+125°C
@ (I IJM rrvvverrrmnnerennnneeennnanes 2.4mwW0O 0O o Heat dissipation ««-«c-xeoeeeeereeeennens 2.4mW/°C
@ [JJ[J [ vrvrrrrrrenernneseneeenaeenacenns 240mwW @ Power rating ««oeceeeeeeeeiieeiiiiens 240mwW
m [0 m Features
eOOODO e Ultra small size.
e J00D00O000BOOODONON0+1000000000 ® High precision type.(+1%)
e 000D DODDODODOOOON e Strong against electrostatic discharge.
e 1000000000 DNONONONDNDNDNDNONONONDNDNONONONONONOOO e Suitable for battery pack application.(Li-ion, Ni-MH etc)
e 000000 DO0DDOODDNDODDOOONDOONDOOO o Tin plated terminations for easy mounting.
e 0000 DODO0DODNONDNONOODOODODOODODOn e Glass sealed body for high reliability
m 00 m Characteristics
THOSO O OO THO5 Series
ood O0OO0O0OR25 | BOOOB25/50 | BO O O B25/85 oood O0OO0O0OR25 | BOOOB25/50 | BO OO B25/85
Type Resistance B Value B Value Type Resistance B Value B Value
3H1030 O 10kQ 3,370K 3,413K 3N3330 0 33kQ 3,650K 3,725K
3710300 10kQ 3,820K 3,792K 314730 0 47kQ 3,400K 3,490K
4B1530 0 15kQ 4,030K 3,985K 336830 O 68kQ 3,450K 3,492K
4B4730 0 47kQ 4,050K 4,057K 3L1040 0 100kQ 3,540K 3,578K o
:
3v2230 0 22kQ 3,900K 3,989K 3M1540 0 150kQ 3,620K 3,668K o
0
4K474H0O 470kQ 4,500K 4,541K
50
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0oooooog

TH11O0O000

Y DDDDD .............................. 16)( 08)( 070maXD mmD
0Oooo00o0ooooo

@ I I cevvveernnnneeennnneeennnnn + 10 F 20 * 30 R250

@ BT wevveeerrnneeeennnneeeennns + 10 F 20 0O B250 500

P . oooono

@ I I cevvveevnnnneeennnneeeennnn 0400 00O 1250

@ I I evvveermnnneerennneeennnnnens 3.0mwa O

P . 300mwW

m [0

e JJ000O00O0BOOOOODO+x10000000O0O

e J0UI0OOOOOOOOOOO

e 0J00OO0O0OOOOOOOOOOODOOOOCOOODOOOOGODOO
e 10000000000O0000O0O0O0000O0O0O0O00O0O

e 0000000000000 O0O0O0O0O0O0O0O0O0O0O00O0O0

TH11 Series

@DIMENSIONS +vvrrrvrrrrrernrennrenarennns 1.6x 0.8x 0.70max (mm)
eResistance tolerance «««+--oveeeeeeeees +1%,+2%,+3%(R25)

®B value tolerance ««+--«eeeeeeeeiiienns +1%,+2%(B25/50)
®TErmination ««««eoeveeereveeenneeenee.. Tin plated nickel barrier
eOperating temperature range «------- -40°C~+125°C

eHeat dissipation ««-«coxeeeeeeeeiieins 3.0mW/°'C

@POWEN rating «««-ccoeereeeareeeeneens 300mwW

mFeatures

e High precision type.(+1%)

e Strong against electrostatic discharge.

e Suitable for battery pack application.(Li-ion, Ni-MH etc)
oTin plated terminations for easy mounting.

e Glass sealed body for high reliability

m (0 mCharacteristics
TH11IO0ODOO TH11 Series
ood OJO000OR25 | BOOOB25/50 | BO O O B25/85 ood OJO000OR25 | BOOOB25/50 | BO O O B25/85
Type Resistance B Value B Value Type Resistance B Value B Value
3H1030 O 10kQ 3,370K 3,423K 3K6830 O 68kQ 3,500K 3,5634K
3vio3o O 10kQ 3,910K 3,876K 3M1040 O 100kQ 3,590K 3,628K
4C1530 0 15kQ 4,110K 4,053K 4H1040 O 100kQ 4,360K 4,360K
3722300 22kQ 3,820K 3,841K 3R1540 0 150kQ 3,680K 3,723K
3K3330 O 33kQ 3,480K 3,617K 3522400 220kQ 3,760K 3,806K
3347300 47kQ 3,440K 3,481K 3U3340 0 330kQ 3,850K 3,904K
4B4730 0 47kQ 4,050K 4,125K 3w4740 0 470kQ 3,940K 3,998K
4Vv105G0O 1MQ 4,900K 4,909K
TH200 00O TH20 Series
O [N rrrrrrrrrreermmnnneeeeeeeens 2.0x 1.25x 1.25max00 mmU ®DIMeNSioNS ««rrreeerreiiiiiiiiiinns 2.0x 1.25x 1.25max (mm)
gooobobooobo
O OJOOODOD cevrrervmeernnneeennneenns + 10 & 20 F 3 R250 @RESIStANCE tOlerance ««-««- orreeeenees +1%,+2%,+3%(R25)
@ BOODODOMD ceverereevneneeneennanns + 10 &F 2000 B250 500 @B value tOIEranCe « -+« - vrerrerreenneens +1%,+2%(B25/50)
L O R R RRRREREE obooao @TEIMINALION ++rrvveerrrrrrrrreeeeeeannnns Tin plated nickel barrier
O OO ODOD cerrererererereeneeeenens 0400001250 eOperating temperature range ««+++«++- -40°C~+125°C
O [JODOOMO crrvvrrrrerrerneeenneiennnes 5.0mwO 0 eHeat dissipation ««««--«-eeeeeereeneint 5.0mW/°C
O [T OO evrreerseennnnnnaeciscennnnnss 500mwW @POWES [ating «««-werrrerrrrsrrnsennneens 500mW
w0 mFeatures

e J0000O0O0OBOOOOOO+x1000000000

e J00000O0O0O0O0O0O0OOO

e 1000000000000 OOOOOOOOOOOOOOOOOO
e 1000000000000 OOOO0O0O0O0O0O0O0O0O0O0OO

e 0000000000000 O0O0O0OOOOOOOOOOO

e High precision type.(+1%)

e Strong against electrostatic discharge.

e Suitable for battery pack application.(Li-ion, Ni-MH etc)
o Tin plated terminations for easy mounting.

o Glass sealed body for high reliability

m (0 mCharacteristics
TH20O0O OO TH20 Series
goog OJO00O0OR25 | BOODOB25/50 | BO O OB25/85 goog O0O0O0OR25 | BOODOB25/50 | BO O OB25/85
Type Resistance B Value B Value Type Resistance B Value B Value
3H1030 0 10kQ 3,370K 3,489K 3ws030 O 50kQ 3,950K 4,030K
3v1030 O 10kQ 3,924K 3,914K 3R8030 O 80kQ 3,700K 3,743K
3W3030 O 30kQ 3,950K 3,991K 3510400 100kQ 3,760K 3,806K
3M5030 O 50kQ 3,590K 3,628K
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ooooo

scosgogoan

° DDDDD ........................... l.OX 0‘5)( 0.55maXD mmD
OoOoOoooooono

.DDDDDD ........................... iSYilOD]RZSD

.BDDDDD ........................... i3DD825D50D

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

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

e0DODOO 2.4mw0 O

e OO 240mwW

m [0

e JOODOOO

e 10000000 DOODODOODOODOOOOODODOOOD

m [0 O Characteristics
SCo50 000 SCO05 Series

[Standard type]
SCO05 Series

O DIMENSIONS ++vvrrrerrrereernneneeennnans 1.0x 0.5x 0.55max (mm)

eResistance tolerance +5%, £10%(R25)

oB value tolerance «---c--eveee -+ +3%(B25/50)
eTermination ««««--eeeereeeeeneeeeaennnn Tin plated nickel barrier
eOperating temperature range --------- -40°C~+125°C

eHeat dissipation «-----ceeeeeeeiiiiiii. 2.4mW/°C

ePower rating ........................... 240mwW

mFeatures
e Ultla small size.
o Tin plated terminations for easy mounting.

ooo 0000R25 BU U O B25/50 BO O O B25/85 ooo 0000R25 BUO O O B25/50 BO O 0 B25/85
Type Resistance B Value B Value Type Resistance B Value B Value
3F4700 0 47Q 3,250K 3,190K 4C1520 0 1.5kQ 4,100K 4,103K
3F6800 68Q 3,250K 3,190K 4K2020 0 2.0kQ 4,500K 4,481K
000000000000000000000000000 0 Please consult us for availability of non-standard items.
scioo0ogn SC10 Series

'Y DDDDD .............................. 1.6)( 0.8)( 0.95maxl] mmD
000000oooo

@ OO cereereeeeennnnnnnnannanann + 50, + 10000 R2500

@ BO LI I ][]  veveeeevvvnnseennnaaesennnnn + 3[11 B250 5001

@ [JIILI [ +rrrerrreereeeeennnnnnnnnnannnns ooooo

@ (I I LI N[0 weveerevvnnnseennnnesennnnn 0400 0 0O 1250

e J00OOO 3.0mwO 0

e J00O 300mw

m 00

e 1000000000000 OOOOOOOOOOOOOOO

m [0 0 Characteristics
SC100 000 SC10 Series

@DIMENSIONS +vrrvrrererereeteccennananes 1.6x 0.8x 0.95max (mm)

eResistance tolerance +5%, +10%(R25)

oB value tolerance -«---v-eeeeet -+ +3%(B25/50)
eTermination ««««--eeeereeeeenneaeeannnnn Tin plated nickel barrier
eOperating temperature range «-------- -40°C~+125°C

eHeat disspation +----eeeeeeeiiiiiiiiii. 3.0mwW/°C

ePower rating ........................... 300mW

mFeatures

e Tin plated terminations for easy mounting.

ooo 0OdooORrR25 BO O O B25/50 BO O [0 B25/85 ooo 0O0oOR25 BO O O B25/50 BO O 0 B25/85
Type Resistance B Value B Value Type Resistance B Value B Value
4C1020 0 1.0kQ 4,100K 4,103K 4K2220 0 2.2kQ 4,500K 4,481K
4C1520 0 1.5kQ 4,100K 4,103K 4K6820 0 6.8kQ 4,490K 4,534K
4C2220 0 2.2kQ 4,100K 4,103K 4K1030 0 10kQ 4,490K 4,534K -
goo0oooOo0oooO0ooOoooooooooooOooo O Please consult us for availability of non-standard items. O =
=
0o
FH1i0 0000 G FH10 Series (DD =
[
. . 0o =
000000 Dimensionsd mm@  0-55 or 0.60+ 0.10mm 0g
> =
Electrode Au
[ 0.55 or 0.60+ 0.10mm
0.3mm max
A A
e0ODOOD eResistance tolerance . ............co.e.... +1%, +2%, +3%(R25)
e BODDDD eB value tolerance - cveveiiiiiiiiiin +1%(B25/50)
@ [ sreevereeeereeees eTermination +«cceeeeeeeeeeenaceeeeennnns Au
eJOODODOO:-- eOperating temperature range «+-------+ -40°C0O +125°C
e eHeat disspation - «-««+eeerereeeieiiiini.. AmMW/°C
@ [ LI LT[ eevvereoecenscenseunsensscusscusscnnscnnsens @POWES Fating <+« c-eweseresrreareeneenees 400mwW
m 00 mFeatures

e J000O00O0O0OO

e J000OO00O0OOOOO

e 000000000 O00O0O0O0O0O0O0O0OO0

e AusuD0O000O0O0O0O0O0O0O0OOOOO30000

m [0 [0 Characteristics
FH10O OO0 FH10 Series

e Small precision type

eLong-life Reliability

e Excellent solderability,bondability

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

ooo 0 0 O O Resistance 0 000000 Resistance Tolerance BO 0O 0 B25/50

Type R25 +10 + 20 +30 B Value
FH10-6E1030 10kQ o o o 3,950K
FH10-6Q1030 10kQ o o o 3,410K
FH10-3U1040 100kQ o o o 3,950K
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HOLSINY3HL OIN

0000 Packing form

000mm Unit: mm

oo
Packing | Relaed | i o0 0o
| Packing i
code series on. Packing form
00 Code| A B c D E Wi W2 r
180 | ®60 |p130|R105| 20 | 90 | 11.4
|| RRMO8B| 0O | O1 |4 05 |+04|%05|=03|z10]| 05
- 03 oo
o
TNO5 Wi
R TCO5 10,000 W2
THOS oooo ooooooo A B w F E P1
SCO05 T1 Round feed hole @ Do Rectangular component mounting punch hole
-+ 0.62 | 1.15 | 8.0 | 350 | 1.75 2.0
| Cf {4’5 /o6 &0 ul £0.10 |+ 0.10 | £ 0.3 |+ 0.05 |+ 0.10 +0.1
/ﬁm$nﬁr1r1r1$r1ﬁnﬁn LLI>' .
A [ o o e P2 Po Do T1 T |000 bgading
0000
H J LK P1|P2|_Po | Outfeeding direction 2.00 4.0 g%i DO'S DO'ED’ 000 Rectangular
T ooooooon +0.05| + 0.1 : 00O  hoe
0o max max
With components mounted
0 O Code A B C D E W1 W2 r
180 | ®60 |p130|R105| 20 | 90 | 114
L RRMO8B| 00 | O1 |4 g5 |+04|+05|+03|+10]| 9°
03 oo
o
TN11
TH11 A B W F E P
TN10 Wi 1
TC10 W2 165 | 2.4 8.0 | 350 | 1.75 4.0
T TN20 4,000 +02 | +02 | +£03 |£0.05|+0.10 + 0.1
oooo 0oooooo
TC20 T1  Round feed hole @ Do Rectangular component mounting punch hole ] 1.1 [[] 1.9 D
+H +0.2ll+02
soan B [ &6 0/00-601]
I e e e P2 | P | Do | i | T2 |DOO "
(B iy
u ooo0 2.00 | 4.0 g%‘r’l Dl'é Dl"D‘ 000 Rectangular
o L P1 P2 Po | Outfeeding direction +0.05| + 0.1 o 0' max max OO0  hole
0oooooooo
With components mounted [0 0 00 00 00OTNIOTHIOTNIQITC100 0 000 0
O Dimensions in () are for TN11, TH11, TN10, TC10.
0 0O Code A B C D E W1 W2 r
] 180 | ®60 |p130|R105| 20 | 90 | 114
= || R10 00 | 01 |392|+04|+05|+03|+10]| 05
O = 03 oo
O o
] -
O
O A B w F E P1
1.7 4.1 8.0 3.55 1.5 4.0
w.
p MN18 2.000 W £01|+01|+02|+01|+01 +0.1
MH18
ooooo P2 Po Do T1 T2 (00O Lohaoqieng
0ooo T2
With components gooo ooooooo 2.00 40 | @15 0.5 2.0 |O0O 0O Rectangular
mounted T1'  Round feed hole @ Do Rectangular component mounting punchhole 4 5 o5 | + 01 | D0.1 | OO oo |ooo hole
- o T go
max max
b [ E-0/0-0-6 01"
e e e Mt el s Mea(e
(B e T Ty
A 0ooog
‘Q A P1 |P2 Po | Outfeeding direction
E
0 O Code A B C D E W1 W2 r
| c
- ¢180 | 60 | 130 |R105| 2.0 | 90 | 11.4
RRMO8B| 0O | O1 |4 05 |+04|%05|=03|z10]| 05
o 03 oo
A B W F E P1
D TS03 15,000 ;
A ***vai 037 | 067 | 80 | 350 | 175 2.0
— + 0.08|+ 0.08| £0.3 |+ 0.05 |+ 0.10 + 0.1
T oooo 0ooooooo
= I~ Round feed hole Do Rectangular component mounting punch hole n
| Y P2 Po Do T T |Doo bgading
i » & 4 &0
= T ¥ ¥ @15 0.4 0.5
e be it adado 2on |+0q 00200 |00 |5EEREERE
1 1 - - oo max max
*_BDDDDDDDDD A |PyPe| P O ctreniing directi
With components mounted ~1 EUC R Outfeeding direction
61
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m 000 Packing form

00 0mm Unit: mm

oooo googoo oooo O O O O
Packing Related Packing Packing form
code series Qty.
DDDDDDDQDDD 500
SMD Chip
goooooooooo
MELF
B DC00000000C000D00O0D 200
Radial leaded except DC30 ooo
poocooopoooooo v b
Axial leaded Poly bag
pc3oooond
DC30 Series 100
L 0000000000000 0 0 Feed direction (Side view)
P %
!
GA13 Zf
E GH13 oo ooo 0o ooo
2.000 Code Dimensions Code Dimensions
GA20 ' t [ GA13,GH13[2.5 192 T 6.0+ 1.0
GH20 L : oos =
[ GA20,GH2004.0 592 z 1.5max.
s ‘—‘\T’ i L1 ['w L2 i —T\”—\H’S w 52.0 Ef.un R I\E)I sEcEiEgDouDl Ef?aupe
T T T T P 5.0+ 0.5 t 3.2min.
Li-L2 1.0max. S 0.8max.

00000003700 0000000 Please refer to page 37 for soldering conditions.

0ooooood
dOLSINYFHLOIN
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RECOMMENDED SOLDERING CONDITIONS

dOLSINH3HL OIN
00oooooo

goooo ooood
Series Soldering conditions
goooooon
00000000 Flow soldering conditions
LFA20 00000000 Eutectic Solder 0000000000 Lead free Solder
LFA30 ooooo EEELEEEEEEEE ooooo 00000 000000
LFA3401 Air preheat Soldering Cooling Air preheat Soldering Cooling
LFB30 250 } N 250 ! n
LZA10 0o oo 2600 .
) 01 | 2300 2500 [*a .
LZA34 E_ o 200 N E_ o 200 7 oy
80 150 85 150 /
TS03 02 1300 1500 % 1500 1800
TNOS npp 100 / ’a" opoo 100 / o8
TCO05 50 4 % N 50 s
THO5 0 0
TN11 600 12001 3040 6001 1200 3040
TH11 60~120sec. 3~4sec. 60~120sec. 3~4sec.
TN10
TC10 goooobOoOooOOoobOoOoDOoOobDOoOoDbOono gooooooboOoobDOoobOoobOoobooboooboo
TN20 O0ooooooooooo oooooooooooon
TC20 gooToloo00O0OOO0DOOODODOOODOOO gooTo1o000DOOODOOOO0ODOOODOO
TH20 gooooooooOoOoboooOoobooooooo goooooOooooOooobboooooooooo
SCO05 1) Time shown in the above figures is measured from 1) Time shown in the above figures is measured from
SC10 the point when chip surface reaches temperature. the point when chip surface reaches temperature.
MN18 2) Temperature difference in high temperature part 2) Temperature difference in high temperature part
MH18 should be within 100°C. should be within 110°C.
GA13 ) "
GA20 |02 000000000 Reflow soldering conditions
GH13 00000000 Eutectic Solder 0000000000 Lead free Solder
GH20 oDooog EEEEEIEEEEEE ooooog EEEEEIEEEEEE
Air preheat Soldering Cooling Air preheat Soldering Cooling
250 D!D 0 250 D!D T
o 200 2300 2500 [ . o 200 4 . _
g [} :“‘_ g O ‘.“
3o 150 ., P o 150 /00 100
/11300 1500 KX .
D D D 100 0" D D D 100 / “‘
\ 3
50 f ] 50 3
0 0
600 1200 0000 600 1200 ooon
60~120sec. | 10sec. or less 60~120sec.| 10sec. or less
60000 60000
60sec. or less 60sec. or less
goboooboooOOoobOoobOooboOooDbOoo gooooooboooboooboobooboboooboo
gooooooooooo gooooooooooo
goOodToloooOOOODOOOOOODOOODOD gooTolo0oOoOOoOOODOOODOOODODOD
gooooooooooboooooboooooooo goooooooooooobboooooooooo
1) Time shown in the above figures is measured from 1) Time shown in the above figures is measured from
the point when chip surface reaches temperature. the point when chip surface reaches temperature.
2) Temperature difference in high temperature part 2) Temperature difference in high temperature part
should be within 100°C. should be within 110°C.
01 LFA34,LZAl0,LZA340 D OO0OOOOODOOO 01 LFA34,LZA10,LZA34 are reflow only.
02 TS03,MN18,MH18,GA13,GA20,GH13,GH200 (D 00000000 02 TS03,MN18,MH18,GA13,GA20,GH13,GH20 are solder plated.

ooooooooooooono

e J0000O0O0DOODOOOOOOOOOOODOODOOOOODOODOOOO
00o00o00oo0O0o0o0o0o0onoOoooooooooo

e J000OO0O0DOOOOOOOOOOODODOOOCOOODO
oobOoOdzo00000000s00000000000

075y I XIGFEMENEL (CIEAR2WNLIT) bDEIEAT S,
T, 7TV IAPKBEDBE, KEFPTTHTY LA TEDIERZ
BESZENMBYETOTIERETEL,

O B0
BERERDER. HANPKETES EEMPHIRL . BRORENICL 27
Ty 7 EERHETFEEBNOBEENETORRELN ETOT. UTORMKH%E
HELET,

B & % 40kHz LITF

H 71 :20W/ e

HREER 15 LA

63

AMITSUBISHI MATERIALS CORPORATION

General attention to soldering

e High soldering temperatures and long soldering times can cause leaching of
the termination, decrease in adherence strength, and the change of charac-
teristic may occur.

e For soldering, please refer to the soldering curves above.

ePlease use a mild flux(containing less than 0.2wt% CI). Also, if the flux is
water soluble, be sure to wash thoroughly to remove any residue from the
underside of components, that could affect resistance.

Cleaning
When using ultrasonic cleaning, the board may resonate if the output pow-
er is too high. Since this vibration can cause cracking or a decrease in the
adherence of the termination, we recommend that you use the conditions

below.
clow Frequency:40kHz max.

Output power:20W/liter
Cleaning time:5minutes max.




THERMISTOR

NTCOODOOOOoooood

goooO0O0O0O000OooOoOOOoONTCOO0O0O0O0OODOODOO0O000O00OO
000000000000000000000000000000000
gooooo0ooOoooOoOooOoOoOoOoOoObOOoOoOoOooOoOObOOoOoOoooo
gooooOooooooOoOoO0oooO0o0oO0O0oooOobOO0oOoO0oooboOo00o
goooooooboooooooooOoOoOoOoboooOoOoOoOoOoobooOoOoOoOoooo
00000o0ooooooooo

m I g0oogd

ooooooooooooooooooolmoooooo

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.

mResistance - temperature characteristic

The resistance and temperature characteristics of a thermistor can be ap-
proximated by equation 1.

O eqlO RO Ro exdd B1 10 TO 10 Tod

R OODD0DDKMOOOOOD
RoO0O0OTaKIOOOOOOO
B OBOO

0T KHOE O O3 273.15

goooOoooo0o0ooOObOO00OBOOOOOOOOOOOOOODOOOOO
goooooo0oooooskOoOooooooooooooo
0000000000010 0000000000000000O

0oO0D0100BO00020000000000000000000000
00000000000000000000000

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

0 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.

02 eq20 BTO CT?ODTOE

C,D,EOOO
00boO0000000BOOOOOOOOODEOOOOOOC, DOOOOO
000O000o000o0BOO0OOO0OO0O0OOO0OO0O0D0O0OOO0OO0O0OEOOOO
ooooooooon

e J0OC,DECDOO
OO0C,DEN40M OO0 OO MO OO To, Ro Tz, Ral T2, R2[ T3, R3O
goooosoeobOOOOOOOOO
ToO T, T2, T3OOO0O0000300B,B2,BOOOOOOOOOODO

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.

e 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, Ra).
With equation 3, B1, B2 and B3, can be determined from the resistance val-
ues for To and T1, T2, T3and then substituted into the equations below.

]
I Rn RoDJ 5
0 8 eq3d B ——— o
| | [
Tn To H
O
0 B10 B2 T20 T3] B20J B3 T100 T20
04 eqdd
0 T10 T2 T20 T30 T10 T3
B10 B200 €1 T10 T2 T10 T20
0 5l eq5d
OT10T20
0 6] eq6d EOB10DT10CT{1 T
e J0OODOODO eExample

0000000000250 000008KBOODOOOSMKIOOOO
odoooolooos3c00ooooooooao

e (10
goooooooooooooce,b,eE000ono

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.

eProcess
(Determine the constants C, D and E from the resistance-temperature chart.

Tol 2500 273.150 T10 100 273.150 T20 200 273.150 T30 300 273.15

OBTOCT?0DTOEOSO0 00 OBTOOOOO

0RO S5expd BO 10 TO 10 298.150 0 0 000 00RIOOO0O
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
07T :10+273.15~30+273.15
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e J000O0DOOOODODOI0O0DODODOODNO

e Results of plotting the resistance-temperature characteristics are shown fig-
ure 1

10150 100 75 50 25 0 020
¢
~ O
€0 1
o
g U BO(K) 1
8 S‘ (1) B value(K) 1|
8 Res (1)1500
3 01 (2)2500 =
& —(@3) (3)3000 1
—(4) (43500 1
—(5) (5)4000 ||
0.01 ®r | | ‘(6)4500
' 25 3 35 4

1/T0O x 107°0 KO

gob0o0ooommooolo
RESISTANCE-TEMPERATURE CHARACTERISTIC(Fig. 1)

mggood

goobooooi1@KOMOooooooooooooooooooooooo
ODo@OoOoOoOoO
goboooo0omem@™BOOOOOO0OO0O0100000000O0O0O

mResistance 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.

| dR B
GDEI?D%:F}X lOODDE}f@FX lo00000MM 00210

HOLSINYIHL OIN

000 00000000000000000000000O0O00000O0
o0000ooooooo

0ooooooo

s J00000J1sOC25700

jo0osd@opoooOooOoUOOoOoOooOooOOoUoOOooooooUoooog
loooooooooboooooobbooooo

0000000000000 0T00000T0000POO00O0O0O00
ooooooo

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

mHeat dissipation constant (JIS-C2570)

The dissipation constant () 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 Ti,
ambient temperature T2, and consumed power P.

GDEFEFEI—PEIﬂEmWDDDEED]]DZ.ZD
T10 T2

00POPOROIOVO

000000000000 000000000000

g2s5000000
00000o0oooooooooooooooooooooonooo

m 0000 J1sOC25700

000000000000000000000000

000000000000000020000000000000000

O0@ooooooooOxoboOOoOO0ODb250

AMITSUBISHI MATERIALS CORPORATION

69

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

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

mPower rating (JIS-C2570)

The power rating is the maximum power for a continuous load at the rated
temperature.

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
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mMaximum 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 maximum operating pow-
er, when t °C is the permissible temperature rise, can be calculated using the
following formula.

Maximum operating power= tx heat dissipation constant--- (3.3)

mThermal time constant for changes in
surrounding temperature (JIS-C2570)

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 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 Ti1 to T2,
the relation between the elapsed time t and the thermistors temperature T
can then be expressed by the following equation.

TOO T10 Telexpl O tOt OO0 TA1111M 3.10
[0 T20 T10 exp) O tOt O TLITTT0 3.20
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T20 T

T 63.20
2t 86.50
3t 95.00
41 98.20
51 99.40

0010000 Table-1 Thermal Time Constant
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The constant t is called the heat dissipation constant.
If t= <, 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 ta-
ble 1.

Tof-—""""""""-- i i

Temp. (T)
ooT

T1
T oot

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

AMITSUBISHI MATERIALS CORPORATION

0ooooood
dOLSINYFHLOIN





