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A Study on the Noise Reduction Method for Data Transmission of

VLBI Data Processing System
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FHHEETEL YA dAE(Korea-Japan Correlation Center, KJCC)ol 2009¥5el 3L FEVLBIA#EY]
(Korea-Japan Joint VLBI Correlator, KJJVC)& AX3l9 ¢98tx glch §9FTEVLBIN &7 #5¢FA0857
(Korean VLBI Network, KVN), VERA(VLBI Exploration of Radio Astrometry), JVN(Japanese VLBI Network) %
FE #57 54 #3553 VLBI(Very Long Baseline Interferometer) Hioje] 8 A#xestan, 384 Ex& s @
ZdolEl& At AL ANZE AHLEY KJJVCE & FAAAY Alo]9] dHolg &8 HAHo2 VLBl ZA%
&< VSI(VLBI Standard Interface)& w23 Qi) 53] #29 dloje]2 A3y 98 25448720 MarkbB
AM2ga F71AAAEF R (Raw VLBI Data Buffer, RVDB) Aleloli= 1024 MbpsE 22 dlolEl7l d4dd. &
giole] A4 o] AEl= M7 Wal(Electromagnetic Interference, EMD)E #Zudlole]9] &4 ofry] Aj7lH,
AE AolEe Aol7t A4E &4 2AAuxy B3, Y dolg AFe MetaEEe FaAA dHeolg <14 2LF/E
ZH gt wEA B =8 E VSI 739 S 2AsE EMI & AEE 433, dojy &£48 HAsE
F 9 Wygoex 1) RC Uy E AHE3 9, 2) Microstrip 82 o] 4% dsld~ oA, 3) Differential line driver
g ol8% A3 59 Y & ALART & AMYREY FEAS FA87 A8 AGIHELS ANEFlATH A
FHA FEE 53 AsANEE FYsHen, 449 A wge] VSI 749 4 dolg dbo RFEFES <
Eig a2

Abstract

KJJVC(Korea-Japan Joint VLBI Correlator} was installed at the KJCC{Korea-Japan Correlation Center) and has
been operated by KASI(Korea Astronomy and Space Science Institute} from 2009. KJJVC is able to correlate the
VLBI observed data through KVN{(Korean VLBI Network), VERA(VLBI Exploration of Radio Astrometry), and
JVN(Japanese VLBI Network) and its joint network array. And it is used exclusively as computer in order to
process the observed data for the scientific purpose KJJVC used the VSI(VLBI Standard Interface) as the VLBI
international standard at the data input-output specification between each component. Especially, for correlating
the observed data, the data is transmitted with 1024Mbps speed between MarkbB high-speed playback and
RVDB(Raw VLBI Data Buffer). The EMI(Electromagnetic Interference), which is occurred by data transmission
with high-speed, cause the data loss and the loss occurrence is frequently often for long transmission cable.
Finally it will be caused the data recognition error by decreasing the voltage level of digital data signal. In this
paper, in order to minimize the data loss by measuring the EMI noise level in transmission of the VSI
specification, the 3 methods such as 1) RC filtering method, 2) Impedance matching using Microstrip line, and 3)
Signal buffering method using Differential line driver, were proposed. To verify the effectiveness of each proposed
method, the performance evaluation was conducted by implementing and simulations for each method. Each
proposed method was effectively confirmed as the high-speed data transmission of the VSI specification,
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2.1 VSI(VLBI Standard Interface} 72
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% 1. VSI-HY 7153 AR
Fig. 1. Functional configuration of VSI-H.
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Fig. 2. Signal flow of LVDS.
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Fig. 3. Data flow and configuration of KJJVC.
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(b} After transmission(x: time, y: amplitude).
a9 4. #&dolg 9] VSI AlolE A4 HFY A3,
Fig. 4. Signal shape before and after transmission

through the VSI cable for observation data.
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(b) Output signal(x: time,
circuit. y: amplitude).
I¥ 5 Fe SN2 29 9y,
Fig. 5. Noise generation circuit and its output signal.
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(a) Noise generation circuit by adopting RC filter.
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(b) Output signal(x: time, y: amplitude).
a9 6. RC HEHE H&3 F3 Zadag 28599,
Fig. 6. Noise reduction circuit by adopting RC filter and
its output signal.
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Fig. 7. The implemented test board by adopting RC
filter.
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(a) Design drawing. (b) Impedance Gender board.
2% 8. Differential 100Q 22 AAY Ysjeds BE,
Fig. 8. Impedance Gender board using differential 100Q.
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Fig. 9. Schematic of LVDS signal VSI Buffer board.
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Fig. 10. Implemented VSI Buffer board.
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(a) Test configuration.
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(b) RVDB and Mark5B. (¢} Mark5B with buffer board.
29 11 28 FAE 2 AR AR Alzd
Fig. 11. Experiments configuration.
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(a) Before adopting RC filter(x: time, y: amplitude).
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{b) After adopting RC filter(x! time, y: amplitude).
2¢ 12. RC HE A& H(a) -F(b) xo]= 3}
Fig. 12. Noise signal variation before(a) and after(b)
adopting RC filter.
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{b) After adopting Impedance matching.
a3 13 gEds A HE A -Fb) JFE AR
H3Hx: time, y: amplitude)

Fig. 13. Noise signal variation before(a) and after(b)

adopting Impedance matching.
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(a) Before adopting VSI Buffer Gender board.
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(b) After adopting VSI Buffer Gender board.
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Fig. 14. Signal variation before(a) and after(b) adopting
VSI Buffer Gender board at time-domain.
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(a) Before adopting VSI Buffer board.
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(b) After adopting VSI Buffer hoard.
29 15, F94 T A VSI Buffer A= &
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Fig. 15. Signal variation before(a) and after(b) adopting
VSI Buffer board at frequency domain.
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