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Abstract: In response to the common problems of long response time, poor temperature measurement accuracy, and high radiation error
of temperature sensors used in high-altitude detection, a temperature sensor with small packaging volume, fast response speed, strong
radiation resistance is developed. Mn-Ni-Cu-Fe-O-based chip thermistors with dimensions of 0. 4 mmX0. 4 mmX0. 25 mm and 0. 6 mmX
0. 6 mmXO0. 25 mm are prepared by the solid-phase method. On the sensitive surface of the chip thermistor, an insulation film and an
aluminum metal reflector film are deposited sequentially. The results show that the resistance range of the developed thermistor is
1 000~4.2 kQ and 375 ~ 1.6 k) in the temperature range of —80°C to 60°C. Thermal dissipation and response speed tests are
conducted on the thermistor, and the results show a thermal dissipation coefficient of 1. 034 mW/°C and a response time of 0. 63 s for the
developed sensor. The temperature measurement error of the thermistor is studied by using a solar simulator, and the minimum
temperature measurement error is 0. 22°C under an irradiance intensity of 100 W/m>. The thermistor has the potential to be used in the
sounding instrument of high-altitude meteorological detection.

Keywords : radiosonde ; thermistor; miniaturization; fast response; solar radiation

S H 9. 2023-05-26 Received Date; 2023-05-26
s BEATH b ERRREE P2 6" 545 (2021-XBQNXZ-003) i H ¥ B



8 1 bl

R A T )RR OB A B BB B MERERF Y 259

0 3l

T

o 2 R AR 2 AR Y S 2 R 48, R
AR5 TR, AR A T K BT A 42 it S A %
PSP O AR A U A R R T BT AR FE Y
B R, B A AR T A BRI A R E
JE RV AT B 0 a2 B — REAE 30 km DAY
Sl A T AN AT Bk, X LR B R 0. 1°C 1y
SR (AT IR AR S AR R T TR A SRR AR T A
o 5 s ST TR S B R R KR IDE T (H
ST PR BE AR R R R TR 7 A KB R G R
22000 B T B AR, SR R AR R B A SRR AR
D7 AR AT 3 R M K R IR S . K P
G SR K H R R AR 2R S Ak ) 5. 1C T,
WM RS 4SO f8 UL A7 J gt i ) B T I e 7 R 5
T BE B PR K

ERiFpor=ata® S EI S W NCIEPESE RSO N
I A FUYR o AL B2 04T T AN A BFFE . Rahayu 251 F
FE T — B RS A 1 4 i 22 1R P AR s | R A%
AR 0. 025 mm AR Y465 B 22 BE T 1, D IR A0L 50
JEAE-83. 7°C ~27°C W] 3k 99% , fFL{% JB 25 I T Kl o A 22
M 7 R TR 5 TS B8 T T — kA Fh BEL B 3] 2 BR TR
TR L AT St | AN (] %) 2R T Ak 3R 2% P A VR A% SR8 1) o
BRZEAN A X A TEIE S MRIR 25 2 AR R 0. 16 K,
TR AFIF T A=, X R R
BV Rl B A Jaedis | R B Pl BHLBEA T ¥ i A , O
H, B TR AKX R B 1 19 52 3l 7 A XU, ] A A8 I
R PHAR SR 22 | $2 e I ERS B2 (H AR (A 75 5 2 3 T
P, 18 g AN R Y A Ak TR R A
(negative temperature coefficient, NTC ) #H i L EL A R
HECRE VR O L, BE ARG HE mK 2 0 A SRR AR AR AR
AT, BT Bt PN e 1 3 B PR A6 S99 Ak 3
R Wz R AR Y B b E AT
R HIM) GTS-1 AUIRZS A SR AR #uie iy BELAE S U
A ER PR L ERE R RS 0.8~ 1. 1 mm, Ff7E
AMZRIRER TR JZ A A B 2 o B AR R B e 4 % 22, HL
PR i i R PR A | LA PR R R 22 R
HAS RS-11G #Z3AY, 2R F R R #fd v BELAE Sy Ut He
OB S AR RS B 0] A2 0. 43 mm, Bl K
JE 4 0. 8 mm, FEANZHE T —EALREE N4 2% 2 fe A2
AR I HEAE 1000 hPa, JGXCIRZS T, i 7 B[] Sy
0.6 5" Lh LB As (P i A B, P TR T
A AR Ay B Sl M 1 R 388y A e BEL 14 e )3
P 1R] 5 A B A G 5 2177 AT b ke A e L g 20 X
HEATBSGHE B B T 3

BT LU ARG T — R BUZ B 7
AL BH AT AR GE A PASB R B, i A A BEL L 3
R DR e 2Rt o AR 394 ) 97T 52 0, L DR e 7 114 [
I, R A B ST R BH AR S RE T

1 NTC R TIERIEN&I&

1.1 NTC # & e R

Wi oo R (OB AL AR AR  NTC P H
IH 1,326 ¥ 1) Sl R0 Ak R Tl Ak i & e ) NTC RV
P, L2 L1 Bt 31 32 T 85 S22 98 B0 X T B — P iUk ot
FER AL R VB AE E A )R o R A AL AE R i & A
b, I AT B A BB HBe g e

T AR A R BEL {5 9 B A X 7 56 &R b, R BH
EAT (1) I RIERR A

R, =R, x exp[B(1/T - 1/T,) ] (1)

Horbr R, A AT DX IR BE S T (K B X 1 Y
HLRHAEL R, S A T, Y BE BT 80 1 FEL BELAE s B R A Ak 40,
FEAREUBE bR, B (B K, e PR BH Y R B0
1, B T L BEAE Y B SRR B 22 5 A
R 2 I TR, ns(2) B,

oeuff2) -1

BrUbZAh , i BHIA A — S S8 AR bR PR L
[SEINEENERE T s 22 i 2 1 € N L A 1 e
1.2 FREEmEBEH &

B Hraigi ity MnO, Ni,0, .CuO M Fe,0, E ALYk
GBS FEEREL 25 1: 2 1Y LU BIAREUSRE, 2 BREE TR
BHE RN BB, (AR B S AR AR R
BEAAHN 15 mm, BJEZ R 10 mm AR % RIS, K5 &
300 MPa S5 #HE T 2 R P AR 51, B BT A5 %) B e A
PRTE 1 100°CHLEE FHE45 4 h,

FIRYI R B, K B2 45 I 1 B e 18 58 U081 R JE R 2R
0.25 mm [P i % ¥ 7 I X5 i % 9 7 AT R Be 4
TR 1 050°C , (R 2 h, X PR g R A I gk AT AR 3K
WHEORRE . R A 3R R PR B % R D s R T
0.4 mmx0.4 mmx0.25 mm(A %) 5 0.6 mmx
0.6 mmx0. 25 mm( B &) FRBURTT , IF7E AR I
FELAURR TSR T2 B A2 0. 15 mm A AR AR 2R/l iy
VEIEN

PR | 205 1) A R AR B U T 26 T fk 2= DT
Y2k ), INIG TR h B R b SEA R AR 5
1, 45 5 99. 99% =60 mm, JEEE K 2 mm, EE T2 %
14 60 W,0. 8 Pa, 1 h, JEHCIE ST TR W55, 4%
R R B AR ) BRIV B AN 8T 1 T



260 % & L F ¥

a4t

Rtk

st W

Bk 5l 4

B RIS B R 7 B 1A
Fig. 1

Diagram of chip thermistor structure
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Fig.5 The test instrument of thermal dissipation coefficient
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at different atmospheric pressures
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