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Noise characteristics of infrared detector signal acquisition system

GONG Xue-Yi", SU Xiao-Feng, HUANG Si-Jie, DONG Yu-Cui, CHEN Fan-Sheng

(Key Laboratory of Infrared System Detection and Imaging Technology, Shanghai Institute of Technical Physics,
Chinese Academy of Sciences, Shanghai 200083, China)

Abstract: An accuratenoise model was established for the infrared imageinformation acquiring system. In the simulation
and test, noise characteristics were analyzed. The results of the three are almost same, about 0. 11 mV. Both theory and
experiment proved that signal conditioning circuit based on instrumentation amplifier can be used for low-noise infrared
detectors. The noise level was analyzed together with the spectral characteristics of the circuit noise. The results show
that the main components of the noise are 1/f noise and white noise. Both of the two meet the Gaussian distribution.
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Fig. 1 The schematic of signal acquisition
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Fig. 2 Resistor noise model (a)and Op amp noise
model (b)

i JR_E R0 Ar i 2 1Y 1) T e BELR P
K P 4 3 B0 15 S R HCHL B85 v A R S T A 1 R A
A LA BT R B ) M P AT R Oy T
Pan O p R bR S T TES B B a7 i
B 3Bl DL =ANAE R R o O AE 1 AR5 Bk
HCr g AT, S R BEA T ILR A5 =
TR, 5 HE 2 Db sl v it , 5 B4 F 52 A O
XCRAF S P I 5 B, THE 3 BB R, 5¢
G AT P P A R Y M R v, X
X =ANERIS o AT AT, B A4 IR B 1 1 5 ik
PR AT A0 IR P R R AR B g%
S0 35 A R B LR DS Is SO A R
DR B BERR A AE 18 RS HL R IR L 2 4 4> I
R PR R P T 7 3, A W — W P X
B Y P2 PR H A P MR 7 4 Ay BRARUE B 23331
Xt 18 AR i AT 05 o3 B T AR ) i 2% 14 g
MR IR A R i B PO TR S Bk
HCRL it P — R R BRI X 7 ) L AR S
TR AT HE 1,2,3 Pz 1 D BE AL By LA A
TC IR T R

XEFIHE 1w B 35 BAR 5 5 A ORER 2%, —
A5 AR R 2 NSRS, B 9
A LU MR R YRR 2 A H TR P R 3% IR SR IR Y
I#6] R A AT 3 B R A BRI 20 B A
iR NANG IS F

R R R
kT*ENH[(l ijM( 35}1 +R+R +( 3)ZR}
+R 1 R et ng v

g 4

[ (i'L‘R' (1 %i))z (ficln%%wg) (i, Ry)?
st | () (o2 (o)
+ [ (inZ (%))Z (/i(‘ln?—’:wwg} (eu (i;)j ,

(fl-,.ln f‘i + ENB )]
L
(2)

BRIV 545 — 2w T A A [ ) B
i T A 3] 14 S5 8 i 1 MR P — AR Y B — S
P PR R B Rk v P A S
N P PR B DR L ) P e

[l #,6FFO5HE 2 rp Ak v o 1% 1Y
T E DRGSR T R BRELAP AT WA 85 HH S BUR
P RIS LR AR 5, G RO L P AN 25 SR
RIUIREAEICAL S B, AR B 73— SE 5 DU A i BH A —
A RO b2 — 2 LR A P




82 b5 =2 KB 2F R 34 %

| |
| |
| |
[ N N
I| 1 f l
! in5 in7 :
in3| |
| |
| |
| =T |
o 1N« ) [=
mgi E )in " i
| 2 |
in4! |
R, ' !
v 4 [F I |
LR | |
in2 : in8 :
1 | 2 | 3
| |

B3 5B AR HCr e A 1 ]

Fig. 3 Signal acquisition circuit noise model
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Fig. 4 Overall block diagram of the noise
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Fig.5 Simulation of noise in signal acquisition circuit. The
total noise change with the cutoff frequency (a) andthe noise
spectrum (b)
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Thermal Noise Measured In Time Domain

Distribution of Noise
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Fig.6 The time-domain statistical characteristics of 1/f noise (a) and white noise (b)
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Fig. 7 Noise in infrared signal acquisition channel
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