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An electrical equivalent test method for thermal parameters of a
diode type infrared thermal detector
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Abstract: Thermal parameters of infrared thermal detector include thermal capacity, thermal conduc-
tance and thermal response time, reflecting the structure information and performance of detector. Ac-
curate and effective measurement of these thermal parameters is important for device performance eval-
uation and optimization. A diode-type infrared detector is an important infrared detector. Based on the
self-heating effect of diode-type infrared heat detectors, an equivalent electrical test method was devel-
oped. The method has the advantages of high precision and easy implementation. The pixel of the self-
made diode-type infrared focal plane array was tested by this method. The results were in good agree-
ment with the theoretical analysis, and the feasibility of the method was verified.
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Fig. 1
for the diode type infrared thermal detector

The testing circuit schematic of thermal parameters
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Fig. 2 Theoretical relationship between normalized self-heat-

ing power and normalized forward voltage drop
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normalized big self-heating power time
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Fig. 4 (a) Three-dimensional structure of diode type infra-
red focal plane array pixel, (b) The scanning electron micro-

graph of the diode type infrared focal plane array pixel
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Table 1 The structure size and material of the diode

type infrared focal plane array pixel
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voltage drop of the diode type infrared focal plane pixel at the

Relation of time and self-heating power to forward

different resistance values

6 5L T AR A RILTAMET- T MRS AME T
A SLIE 5 K A A RE a2 R . B, 2R
F AT R B RIS T 1 ms B, B ZINTFHR90 25 0 107 B
B8] () 5% B, PR SCIMME SEA PR FFAAS s 2 )5, B
K H ) FR S [] A 1A, TR S DA S K
I, 5EE ot — 2, R K B AT SR A A BT
TRUEA S B0 A

& 7 2 A FHAS IR ET & (Suess PA300) Al {4
3T AL (Agilent B1500A ) 45 ) 44 G 76 16 5 M & L
Ui (10 wA) TR IE M ERE SRR ML . K.
FE 2 R B A% 0T 1Y IE 1) 1 9 Bl o I R 1 1y T R
%, Bz M O R , RER R RGO i R IR
B ZE, M-8. 8 mV/K. HILAT A i I 1 ]
15 T L B A 5 L B S0 78 AR R F L B R Bk B
SIS K 8 S T A RILT AN T RS
PG ITIN T SEME 5 /N H IR R . /A

6210°
A
S5t
2 4 .
<
€t
vl A
2l A
A A
A A - -
1
10" 10° 10!
KA A]/ms

K6 A RIZLAMEF R T 5 R F R T AR 1] Y
Fig. 6 Relation of thermal capacity to time of big self-heat-
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