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Design of the Acquisition System Based on 640 X480 Uncooled Infrared Detector

XIE Baorong, WEI Wenchao, YE Sheng, LI Xian, FANG Caiting
(Shanghai Aerospace Electronic Technology Institute, Shanghai 201109, China)

Abstract: On the principle of low noise characteristic, a high SNR acquisition system was designed based
on a 640X 480 uncooled infrared sensor. The paper gives a detailed description and realization of precise
bias voltages, signal filtering and high speed A/D conversion. The test result showed that the system had
achieved an excellent SNR characteristic with average NETD value of 223 mK.
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Table 1 Power and bias signal

ey e LI %K RMS

VDDA 5V£100mV ~ 60mA  <100uV

GFID  0~5V A ImA  2uV(1Hz~1kHz)
5uV(1 Hz~10kHz)
100 pV(1 Hz~10 MHz)

VSK  20~55VHiHl 5mA  2pV(1Hz~1kHz)
5uV(1 Hz~10kHz)
100 pV(1 Hz~10 MHz)

VBUS 28V+25mV  1mA  <100pV

GSK  22V450mV  ImA  2pV(IHz~1KkHz)
5uV(1 Hz~10kHz)
100 pV(1 Hz~10 MHz)

VDDL 33V#30mV ~ 5mA  <100mV

B 1 AN, A5 B 1 H YRR (g L H s ) e
PEREER IR my, I H AR R B 1k PR 4%
W2 TG 2= B AL A BB R, R
TR B T 7 | Rk B ) FRLYEOR e R R R
i P14 R R ) e e R 2 A AR g SR I R ik
Ve F YA i B H s

VDDA X linear 22 7] 477 1] LT1962-5 3347 fit
Hi, LT1962-5 & — K flKMe s . (R DIAE I 22 58
%, BEEBME N 200V, ERASHN 30 pA, fiHiH
WAk 300mA, T H B R IR ERE, YR
AL AE —50°C ~ +125°C Z [AJ I,y HY He IS F 8 7
4.975~5.025V Z [A], W] LA 2 TR .

GFID i ADI A" A=) ADR445, Hi &4
HoA+5V, KEIRZERN2mV, &K HEFATA
10 mA. G A R FE P g 7 ek B AR IRV R
éjz, L rp H e g e UG- U6 Dl 2.25 uV (0.1~10 HZ),

T RZK0N 2PPMIC .

VSK {8 A linear A =] 1) LT1962, #3%14 Al i i Hi
HL R 1.22~20V, HLJLA H ek 100 mA. B 1
FEPERE K, M7 A E E 20 uV (10 Hz~100 kHz) o
B2 5T .

Kl 3 2 VBUS fli B WL R El . VBUS KH T
FER AN 7 R TR JEUE S F ADR433B, HAEFE A 1mV,
feay L LR B K TTIA 30 mA, TR 7 L I U - A1y 3.75

uV (0.1~10 Hz), i EfatrEisk. ADR433B #ith
N30V EEHE, BB 2k % e 2.8
KQAT 0.2 kQHBH 5> E15 3 .

LAK]

VCC A VSE A
[ 8 1 RE0 e
™ ouT 1
0
—7 | we R78
c P
o 5 | nc apn —= 1 10-:1:-\ o
T ‘ , "9
—— §SEDN £ BYP —— []“‘-
il
LTI962 =
AGND AGND

K2 VSKfite
Fig. 2 VSK voltage

5 fl
[ £

o8 1+ ™ J f - 1% l
TF L - i)+

1
" 2EEH-1% 10F A0F
— GHD TEM ———
AGHD ALR4IZE

AGHTD>

K3 VBUS fii & HIEXRIT
Fig.3 VBUS voltage
GSK 15 5 3R HURALT VBUS, K H 5 FE v
J ADR433B £ 2.2 kQA1 0.8 KQHL FH 4 K15 3
7 W JE VDDL AR linear A & 457 (1)
LT1962-3.3, %t A& e 3.3V k. LT1962-3.3 H
B 4 B

L (i)

VDD sV VDDL_3.3V_D
g our
7 2
—I NC SENSE |
C124
. F122 b ——
& g T
g S o 1 10uF |#1F
__. 5 —
2 ~{ SHDN E Byp [
LTI9623.3 7
Gl DOND

K4 VDDL fitH
Fig. 4 VDDL voltage
22 RIKEEEIT
it A SRRSO S E N3 AID |, N ORIE
EE RS A, BT B IRIE RS, Bt
FEAN & 5 s
Kl 6 b iE R RS 7 FL RO MR AR L, PR AIE 2
HALAE S AR R, — BOEBCE 1 Tk Oy
BSWEN 3~5 fif. At ESHREN 2
375



#3845 F5H
2016 25 H

AN E PN
Infrared Technology

Vol.38 No.5
May 2016

MHz, €348 3 dB # 95 # it 10 MHZM. A {RIE
IRRE S Beit, I8 TBCK F i, IR 75 (132 SRR A%
AD8606, HHJE NN 2.7~55V fiH, {551 %
910 MHz, %12 25 i R 41y 8 nv/HZY2,

£2.52 pF
| | -
1T
2000 £2 2000 £2 -
Win 0
a—MAN Ml + Yot
l @ = 7071
Fo = 1800 MHz

131 26pF

KI5 DB A B R
Fig.5 Filtering diagram

Continuous Frequency Response

Magnituce ()

K6 T A 3
Fig. 6 Fitering AF response
2.3 RGBT
H T AR g 15 53 &Y 1.0~4.2 V,
SRR BUE DY 4 mVIK, W 7S 552000 22 /N8 60 mK,
THRARNH R EE N 0.24 V, BIAE S5
zEhZ VL AT A 105 dB, AD #E#uts i =Lk
R
DNR= /6 -2""* 1)
B AR, n 20 E 14 W] R RN BhATE
K, SEBR AID Beits e #5% 14 bit EAUKE .

Noise(mb)

| | 1 1 1 1 1 | |
0 100 200 300 400 500 GO0 70D 800 900
TS

8 RGMIGLR
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