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LSB) fi i



210 X X ¥ # B 29 %

e 3 prow, R

Sir = cos(wit + ¢1) + cos(wat + ¢2) (1)
HAr wi o we FAFILTAHOHR wo MBI, Bl w1 <wo <ws, ¢1 . ¢2 WHEHLH
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St = coswot (2)
Sq = sinwgt , 3)
ARHEAGES S AR, [BE WV H Vo o
Vi =Sk x St =
[cos(wit + ¢1) + cos(wat + P2)] X coswot =
%COS[((.«)O +w1)t+¢1]+%cos[(wo—wl)t—gbl]—l— (4)
% cos[(wa + wo)t + 2] + % cos[(wg —wo)t + ¢2]
VQ = SIF X SQ =
[cos(wit + ¢1) + cos(wat + ¢2)] X sinwet =
% sin[(wo + w1 )t + 1] + % sin[(wo — wi )t — 1] + (5)
% sin[(wg + wo)t + ¢2] — % sin[(wa — wo)t + ¢2]
ZALEIE P AW RF B RIE, 15
v = %cos[(wo —wi)t — 1] + %COS[(WQ —wo)t + ¢ (6)
, 1. 1.
Vo = 5sinf(wo —wi)t — 1] = g sin[(ws —wo)t + 2] (7)
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" 1 1
Vo = §Sin [(wo —wi)t — ¢ — g} — §Sin {(wz —wo)t + ¢ — g

1 1 (8)
=-3 cos[(wo — w1)t — ¢1] + 3 cos[(wa — wo)t + ¢a]
V5 Vo MR, BT LM B LT A, B
VLSB = Vi’ — V(g = COS[(WQ — wl)t — ¢1] N (9)
Vus = ‘/I/ + V(g = COS[((UQ — WQ)f + (]52] . (10)

3 CDAS 411
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3.3 HBFHERT
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I, I HE S EbRFE IR 045 iR EH) DBE MY DBBC #6471 AR A AENNIA,
MiE, DBE M DBBC EEMNM FARMME, MESEMNENE, MAKCFETHE, HILTE
Tk ERAT ZT0RBARHA BT X RN AT R AR AR BRI R A N B, AR RE
LEM AT R, AR BB, R E S IR, T CDAS JRA] “DDS+LPF” Hy5I%
G5, DAAHXTBOR B BRI A EOCR/ INAY AT PRI, (AR 2R BE R ORI B, R TR
SOOI, AR MR RE AL AT 2%, DA H .
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The Progress of Modern Chinese Data Acquisition System

ZHU Ren-jie, ZHANG Xiu-zhong, WEI Wen-ren, XIANG Ying, LI Bin,
WU Ya-jun, WANG Jin-ging, XUE Zhu-he, ZHAO Rong-bing,
SHU Feng-chun, LING Quan-bao, LUO Jin-tao, CHEN Lan

(Shanghai Astronomical Observatory, Chinese Academy of Sciences, Shanghai 200030, China)

Abstract: With the development of software radio technologies, especially the using of pro-
grammable components, more and more equipments can be digitalized for its convenience, effi-

ciency and reliability.
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The Chinese Data Acquisition System (CDAS) independently designed by Shanghai Astronom-
ical Observatory of CAS is a digitalized base band covertor for VLBI, which can take the place
of traditional analogy base band covertor. It consists of two parts. One is responsible for AGC
(Automatic Gain Control) and anti-aliasing, which keeps the optimal quantization level for the
ADC following. The other is responsible for data acquisition and process, which quantifies 512
MHz wideband signal by a high speed ADC and splits the broadband up to 32 baseband after
calculating by FPGAs in real time. It also can be connected with either MK4 or MK5 recorder.

This article describes the principle of phase-shifting method applied, framework composed and
experiment results obtained by CDAS. Compared to the traditional analog base-band converter,
the experiment results obtained in terms of band-pass characteristics, SNR (signal-noise ratio)

and delay dispersion for example, show the performance improvement of CDAS.

CDAS is not only smaller in size, but also higher performance. It will serve for geodesy,

astrometry, and spacecraft orbit determination.

Key words: VLBI,; radio; IF; base-band; down-convert; DDS



