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Realization of high precision signal processing circuit

for spaceborne calibration detector
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Abstract; By using a high-precision analog-to-digital conversion circuit, VFC-type A/D converter-AD650, a
kind of high-performance conversion circuit was designed to convert a photocurrent signal to a frequency signal
for the detector calibration in a spaceborne camera. The components and optic principles of the standard detec-
tor based on a Si trap detector were described and the design of the VFC-A/D conversion circuit were
introduced in detail. Based on the integral principle, the input voltage (or current) was inverted into the
frequency output in proportion to the input voltage(or current) , which was characterized not only by its high
accuracy and good linearity but also by its fewer connection lines and adjustable conversion digits and veloci-
ties. The experiment results for the spectral radiance detection show that the nonlinear error and the stability

error of the output frequency are less than 0. 23% and 0. 020% /h, respectively. These results meet the design
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requirements.
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Fig.1 Principle of trap detector
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Fig.2 Schematic diagram of standard detector
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Fig.3 Schematic diagram of detector processing circuit

3 AT VFC & A/D 253 35 5K 30

3.1 VFC 2! A/D #3388 (ADC) f T1E/RIE

HL L/ PR 4 4% (VIC) 1Y BEA T e 2 4
AR He (BRI ) B 4 Oy 5 22 i H A9 1 ik
A DRIk, — s S ) A R ) i A SR
T AR F B RN o R X ik e ik
T IE 2R VEC 528 ADC A 84S 1 R mi .
VFC %8 ADC =22 ] T XK B 2R AR g, o) 8 32
BRI m B 7 R 4

K —F LA /30 3 e s AD6SO0 3 i) AT
GiFEANF ISPLSIN048 515 pL 8 LAl pl 1 & ks
JE R TR RE S R B R AR R G

4 Frs, VEC 8 ADC SZ8L A/D 541y
SRR R B R S 2B R A VIFC
W fan AR RERAE 5 i e B 5 G B TE LU 1 A0 32
55 55 TP R AR TROE I TR TR R R A
SHATTHE, TR I A R S A e AR AL

XERLAEC TR . RN R A 2 B
FEAFAE, A B M HT T RE . RO ARAIE
VEC g0 B0RT 5 T J50mt 1a] Ay a4, it ) DL 4R
R AP (ARG JEE 5 i SO SRR 8] P R0, ST AR
AT 4 i, BVER S ADC 8 o B3R 5% fi
JEE | ELFRASOR 2 AN o 8 phy RSB, 1 A
RGTiE

U [U/F conversion| F

onve Programming]
circuit

controller

4 VFC % ADC 41 piHE K
Fig.4 Composition diagram of VFC

CPU

3.2 VU &#mEBEK

P T AD ARl AD549 S FAE 1/ U Heffera
HECULPEL 5 )t i P o — ok 0% i 222 Pl 3 ( <
100 fA) BRGSO , PRSP AR A9 AL HE A T
TR, A2 Fh /0N R O 3 v s B 2 B 1) 0 5 't



214 Hh DG 5 D

B2k

WIS . i ADS49 TR F 4 H B S £t L BH.
A A R R o e AL B 5 S5 i, H d T
JE 0 A HL R, BB OPOT 1 it K24 18
i L R R DA T g R B 2 R P B

Light

K5 1/U Fetd R Elsl

Fig.5 Schematic diagram of the /U switching circuit
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Fig.6  U/F switch application electric circuit
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Fig.7 Schematic diagram of VFC A/D switch hardware
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Fig. 8 Schematic diagram of VF signal collecting module
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Fig. 10 Curves of voltage and frequency relation
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