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Thermistor and its Appiication (Part 1)

—— Bead Type Thermistor ——

By Kazuo Kawaguchi, Masaki Nojiri
Central Laboratory, Hitachi, Litd.

Abstract

A thermistor has a large negative temperature coefficient of resistance and is

used for mersuring temperature, vacuum, fluid flow etc. It has also a negative

voltage characteristic as the current flows across it and can be used as a circuit

element.

The current versus voltage relation of the thermistor which is the most import-

ant property for circuit use,

is to be varied by electrical and thermal factors.

This paper describes the influences of several factors upon the characteristics

and transient behavior of the circuit containing a thermistor.
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Fig. 1. Some Examples of Thermistor for
Telephone Exchange and for Automatic
Gain Conc:rol
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Fig. 3. Resistance Versus Inverse Absolute
Temperature Curve of a Bead Type
Resistor
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Fig. 5. I-V Curves for Various Values of R
171103
/[ -R(B=3000)
) i
ol HEam! > N
r . FVB=3000)
(V
o ) 1-V(B=4000)
] 10
-] ] | |
“ 0 K 7

=3y o (nd)

wole] I-V, IR 4k P o B =
Fig. 6. I-V, I-R Curves for Two Values of B
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Fig. 7. 1I-V Curves for Various Pressures
of Atmosphere
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Fig. 8. I-V Curves for Large Surface Area
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Fig. 9. Transient Currents for Various
Voltages and Currents
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Fig. 10. Transient Currents for Various

Voltages and Currents
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Fig. 11. Relations between Ambient
Temperature and Transient Time
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Fig. 13. Cooling Characteristic

e B



2 O MR (20-

<) 947

B Lo (B =T JeRP( Bt ovnre i s (2)
T T, tﬁ@m@\ﬂﬂlﬁﬁﬂlmwwﬁﬁﬁ
UAXIGHEINRL v (XEFEEITS D,
B — 3 % B — m—%tﬁ] 2 T
LI5S,

(V] %5 ik

HEOTEOE LA - 2B LT
FALTH DT Rtk I8 b3 2 IRE 2 15058k
TAWENDL B, 4 TEEEH = ,Lmkﬁé LD HniES
Follefl L b s 20 mA OEFEEG 2EGERER L7k

—FHEIC /e 5DIX

2 >
8 -
-
i s -
50 L)
(2)
60}
A / @
%i 50+ 2
5 40 ~
n - D)
j’{;J s |
{ ‘ | | | { i ' | L
0 4 g 7 J6 x10?

By Tl
:i; 14 [rnﬂ ﬁ%ﬁjmlp i ‘Ev']:&‘ %%/ﬂf (D C 20 IHA)
Fig. 14. Aging Characteristic (D.C. 20 mA)

T 2 DA FEE

OB ) B4 28T Lo, BUNER (A FREE) I
KLHEPE . 20 mA SEARER: O & OWIE 21T
buﬁﬁihdf—fﬂbwﬁm PEE L DXV — 3 R

— 2 oM 2. FHEIE 14 BoKCRED
BE R BT 2 0 B RILFR A & —BIC T HFK

Tha, EPoORRIIE LB LORE L DT,
(MI] %5 =1
DBV — 3 A Z— DM & TN A S ElE & 23 ET

f1 e DRI O\TRE LR 2Z N LICRETH
Ho F— 3 ARZ—TESARHINEDT-EF Y Ty £DG
A ERRDEIATES %5 DTy L ERERICKT O
2T 5 LA, HfEEEIEIIZTHV-C A DTS
E~NY— 3 A ﬁ—v‘)F’ﬂ:—# Rl DVEWITETSH 5
Toc BRI L R A TR 723 (.Mﬂﬁﬁ!aﬁ%mnﬁ%@
AN RNWHEE & B SrEERr BB, REIE
RRICRBHT2KETH S,

Z2 F X W

(1) J. A. Becker, C. B. Green, G.L.Pearson ;
E.E,. 65, 1946, T1l.
(2) A.M. Sitoll, T.D. Hardy; R.S.I. 20, 1949
678.
(3) I, T3 | mETEE D, 3, 1950, 22.
RHE G H SR PR TOLIRIRICHR S, Bk
U I ZRKICHEBELZET O,

% 33 & = V2

© NIFEYARTE— 3BT H ] 4. 000 kW £ 1 75—
h ﬁﬁljc[ft ,‘TEL

© f\lll?ﬁgéﬁlﬁ/hb’ﬁtﬂﬂﬁn SN L DETEIEHE 1) AHE
kW £ L 7+ — 5k SR fid

BHID L 2 @ B O -t eesvs cain bemaranes s as

© EE:”:E j.] K. K- li_j.f .IILL]IH ?J’ﬂ@lk %’:

---------------

.............. e e « HrTss { i ma
L
EXaE
EIF s
-------------- HArHUfERT » Har T8 (5 Ek

-------------

ST - -

= = = 12 5

RS G TN R L - P

& &

SR R |
4tk jzt*Jx ﬁf.-~$¥ -
H SR BT o PRI —K

©PM-111 #j PF-111 7 150 MC-FM M4 Ea555E (70 ) -« H A BfERf » FBTH . B B=

(4w x|

@y —IARX—LLORER (LDIN) «vvvrrrriiieiniiiiiii, H LS ERT « fRIHFZERT « 9Kk AL

@ mirtat » -f':;"";}ﬁi?J H (ZDIZ) ccnvmreenrniiiinaniii, H SEFAERT o O fF %2 D’r i S=

OB OMABIC T TR DBE. - i H AP ERT o & B T, 8L o 5 KRTRER
ﬁ e = =T YN e HiLh ﬁ:“‘j}” T égg T 1<
KITHT 2717 R R Tl'li iﬁﬁgg}f?zo%igo




SRR SN T HSEBUERTO R r R OVEHHE (2)

| | " | | - ; N -
B4 TR % {5 ‘I%ziﬁwﬁ%%%=ﬁﬁ¢mn
| |
EEZE | 385591 | HEERHI BN LE B i ‘ L B B | 26~10~17
385502 | EREhEs) T2 EE PR (S . =5 "
n i TRENE O AR | I U RS IS
Z 385593 | SR HHEETAREINA L D2 - D | | Z
/7 385594 AR R B R 7 v A % — % B | ARSI N = %
| .
Z 385595 | JiEEIREMSE G HI B A I > %
| |
/" 385596 | EEREEED 2w Pk IE | B i Z1 S R & S /
| | 2 Ok
| 550 Sl TR s e e | | O O
/7 | 385597 ] TR AR R /7 | {gﬂ o i 2
” 385508 | 1 —K v < A VHEHE % H ANl Z
” 385599 | MEMEzSSR OB R LB EE f F Z1 L g %
7% - 385600 ThEj2— & — v % M H IE 1§ /7
hp nibhe b - R B &
v 3001 | AT B 8 x | (E e D %
po | 385602 | QATEEROEERI I i W B E O /
385 5 R AR l A
po | 385603 | SIRRUEHIAE o {ﬁ N /7
1 385604 | BRAERZRHCHI R IEGEE o) o 3l D /
% 385605 | i A % HE #3 T/ - T L R %
| 383606 | IATESAHCINT S A BRI # P A y
po | 385607 | ESRZRNE D Pk T L= %
|
| 385608 | 4 M BE AR H 32 | (I # % % I
p | 385609 | #2 W % &% B mOW B & Z
abboae i o e o R E
1/ | 385610 "Bl A A v T~ H. e SEE o | {% ri&% 1 _;h. =
po | 385611 | gmE 2R I R~ | = Z
5 ey A . it r 1 o " I by -
o 3612 | ARIRHED M now | (LW %
po | 385613 | p—x v A VRIS | %-*“i A kA B ”
% 385614 | .0 TSRS ®F | X @B B %
| | e "t ,
' P s . B
” 385615 | [@tihy — 7 v FIlREE W = AR — B #
| | | A A .
| ' |
- CE R A
Z 385616 | [Flfii — 7 v HIVE 7\ BERR-K 4
| AR T T
/7 385617 | & I # 2 ® A 2 H B = | %
I






