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Data acquisition system design of high-precision
linear-polarimeter
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2. Anhui Institute of Optics and Fine Mechanics, CAS, Hefei 230031, China)

Abstract: According to the application requirements of high-precision linear-polarimeter, a sig-
nal acquisition system based on capacitive integration method was designed. Firstly, the work-
ing principle of the high-precision linear-polarimeter was introduced briefly, as well as its main
characteristics, such as large dynamic range of the signal, low sampling frequency and high de-
tection precision. Based on the transimpedance amplification method and the capacitor integral
method, two amplification nosie models were established and its SNR formula was derivated.
This signal acquisition system,rooting in a DDC112 capacitive integration detector, is capable
of reducing the system noise, simplifying the circuit design and improving the system’s flexi-
bility and signal-to-noise ratio( SNR). A noise model was also established for the signal acqui-
sition system. At last, laboratory tests were designed to test the dynamic range of the system,
equivalent noise radiance, SNR, stability and linear polarization. Field experiments were also
carried on. The tests and experiments show that this signal acquisition system has large dy-

namic range and good equivalent noise radiance. For conventional spectral band of aerosol, the
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SNR is above 127, for typical spectal band of earth’s surface, the SNR is above 147, the linear

polarization measurement accuracy is better than 0.5 % which proves to be a good performance

of the signal system.

Key words: high-precision data acquisition; high-precision linear-polarimeter; noise analysis;

capacitance integration method; equivalent noise radiance; SNR
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Fig. 1 Principle layout of high-precision linear-polarimeter
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Fig. 3 Noise model of capacitor integral circuit

B A
N
Vn - CJ(Iln+I;\tn[))dt (5)

SN D PSR Gl ST D P By & TN S @SN S
C R HLA st AR AR IF ] 3 T O I ) 4 .

HY T M AR AE A e 0T 20 A R BT DL R S L TR
SRR T (D 2R i R R BE AT AR
B 35 FR 23 5F [ F) 38 4o R R ) F - S 5 ) L
i A MR R R N L AR 5N

Vo= lim 1V, di=0 (6)

(FL R 15 4 R 2368 45 L 2 78 78 0 U 4 A
o B R RS AL AT A R

B IR PR AR BRI A X T B R R 3 6 e 4t
B 7 0 ) BT S T o S A L R i R
T PR I 8] A ol A I PR AR A B AR A
55 FEL TIOR3 9 R L L I 7 2 52 o G S0 A 32 R 2
PERE .

2.2 H\REREHAR

AR w55 G R £ i U B S T AR RO L S RE TR
SR v 2 AR 1 OR L B Y A0 TR S SR
ARG BIAE [T & 4 froR . B2 AD RS B
BEIR CHHLEK S L K T LSS .

e A JEE i AR A I R R AR R S 0 AR
HUE OUE T2 R SR e RS 5 T
AR B B R A B GE i DDCL12 B
B {5 5 5 4 20 bit By B g FPGA 32 1L 5%
HEAF 518 1 2 B A S AGE D R AL R 3 244 I A9 A i £
JEE L UB AR b e i R R AR R T R R G A i



MHOGE 2016,37(5)

T AR A8 TR T R B S T RO SR AR R BT « 733 -

|
L L B
WIS g
L

___&_ _________ 1

DDC112

I

FPGA

|
|
|
|
|
K== T4 ||
|
I
|
|
|

FL 5Lt R R R

B4 UERFERFIER

Fig. 4 Block diagram of device electronics system
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