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Design of infrared signal detection circuit in a temperature calibration system

WANG Rui HAO Xiaogian ZHOU Han-chang WANG Shu-uan
( Science and Technology on Electronic Test & Measurement Laboratory North University of China Taiyuan 030051 China)

Abstract: In order to improve the accuracy of infrared detectors to detect the infrared weak signal a preamplifier circuit
was built with a constant current bias circuit and a low-noise high-speed operational amplifier. The equivalent noisy model was
deduced based on the circuit theory. The output voltage noise of the 1st amplification circuit was calculated with the superposition
method. In temperature blackbody furnace experiment the circuit performance was tested the voltage waveform at 500°C ~
700°C was obtained and signal-4o-noise ratio of 7.25 x 10’ was obtained. The results show that the preamplifier circuit of
infrared detection achieves the application goal of high signal-4onoise ratio response speed and strong antijamming
performance it can be used to amplify the weak infrared signal.

Key words: measurement and metrology; calibration system of temperature sensor; infrared detect; thermocouple; low—

noise ©

1.1
1
o HgCdTe
5 x o
10°cmHz' > W ™! L s L > -
’ 24

HgCdTe

3
(19899 ’
1.2 HgCdTe

o
o E-mail: haoxiaojian@ nuc. edu. cn

12012-07-04; 120120822 3pm ~ Spm



248 2013 3
2mA ~4mA.
° 1
1.3 _
5 —
GND
U, =
LTC3260EMSE Tes +12V
+15V e 111 v,  Lpo+2— T 10F] 2R 909kQ
Tiour [ ENT ADI %5 r1
5 lgn-  pype[le g 2R, 100kQ
GND|} 14 IMODE GND 137 19 |- GND
ICN_E"‘i? BYP |- Gy lOnF] 2 100k
WF C—1-C- .
L4V, LDO*_%_ = 1Ry 909KQ
_%fx&) 200k ==
- GND
GND
<+12V
R |
e b L 10kO]" ]
10uFT D. Us U Us
ADOP27EN . > ADOP2TEN
R24§ 6 +K26 3 e Cor
Skg' LCy 3.3uF 2 == 1
10k e Vou
GND
2 ;R26
. Jike
GND aND
Fig.1 Preamplifier
CZ3 D2 Q@ 2
]b
I .
. R, . .
1.4
5
67 1 2.1
DCDC LTC3260 +15V 2 o
£ 12V . i, o (14
L5 B)r. r./(1+B) BI, h
B E,
I, 1/f E, R,
0 1 201 Ey Ry, R, I,
| 5 = = . =
Fy Eh L )_C: ,ILLB J G
. 2 . 3 oP27 3 ' EWTN S 5
. 24R19 =C, | ‘-’ I I I
ol [ Pe.
L/
2 . Fa R,
2200 K o Fig.2 Equivalent noise model of the bias circuit




37 2

1.6mm 3.2mm 6.4mm 9.5mm 12.7mm

249
> 15.9mm  22. 2mm; 800W;
11°; 0.99 +0.01; SR60
En ) 4KT 1Hz ~ 2000HZ °
Ep =R R73 + ]n + R73 ( 1) 4 i
En In QZ " °
K o
T R, .
2.2 o
temperature light infrared
. blackbody source chopper detector
| v
data - preamplifier
3 o acquisition [ circuit
G V-L- . T s Fig.4 Test of circuit performance
Bl £y 3N /LTIO2BCNS B g ircuit p ,
Ray Top 2 6J_ Vol 1kHz 20cm
1 lGN = Ty (R 3. 2mm,
N Ion
GND _L _ ~ T 500°C 600°C  700°C
= £ R, 5 °
GND Ha
Fig.3 Equivalent noise model of the 1st amplifier ' I
E,, ...
Es, = VE, +E, (2) B
RZl RZZ RZS E212 E222 E252 °© ‘w__
Ey n2 = Ezl2 + E222 + Ezs2 @ (3)
E, = JE,J +Ey, = 4KTAf{Ry + Ry, + Rys) + i
1 .u‘. : .
IWZRZZZ(f‘inclnAf + A]() + sz(f‘enclnAf + Af) 7( 4) :‘(. V_)E
f‘inf‘, f;,n(‘, ’I\ 4
I B Af ie -
1 LT1028 zi =
1kHz E, =0.86nV/./Hz % OO OO OO SO DU U0 OO O SO
I, =1pA//Hz. Sine =fume = 1kHz w-uaz:
Af =50kHz ( 2) ‘( 4) Fig.5 Voltage waveform at different temperatures
. a—500°C  b—600°C  ¢—700°C
Ew = JVEZ +E7 =4.78aV//Hz  (5) ! .
17400 2.3mA
3 7.25 x10°,
I Table 1  Circuit test specification
SR2032 : chip resistors bias current  signal-o-noise ratio detectivity Dy, "
3 8
1.0" 50°C ~1000C: B 1740Q 2.3mA 7.25 x10 8.31x10
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