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3.4 DATA PROCESSING SYSTEM
3.4.1 CORRELATION PROCESSING SYSTEM

By

Hitoshi KIUCHI, Yukio TAKAHASHI, Tetsuro KONDO, Mamoru SEKIDO,
Junichi NAKAJIMA, Michito IMAE, and Shin’ichi HAMA

We are developing an XF type VLBI correlation processor by making use of a Field Programmable Gate

Array, this correlator was specially designed for the Key-Stone Project, which is concerned with measur-

ing crustal deformation in the Metropolitan area.

The outline of the correlator is (1) Automatic bit

synchronization during multi-baseline processing, ( 2 ) Network filing System for storing correlated data,

(3)maximum data rate is 256 Mbps, (4 ) 2 -bit sampled data processing capability, (5) 16 ch high speed (32

Mbps/channel) processing, (6) Compact and light-weight, (7) signal provided by VME back plane.

Using this new correlator, we can improve the precision of the geodetic VLBI and also contribute to radio

astronomy VLBL

[+—v—F] KSP, {8, FPGA, 7>, Tl
KSP, Correlation processor, FPGA, Fringe, A priori.
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COARSE SEARCH FUNCTION (64%128)
(X-BAND (7))
Peak Posilion (34, 65)
Amplilude = 831e-09
47 (usec) = 02005
4f, (Ha) = 00034
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BIRNRYT., HEOEBRICIOREROK — 3R &
DY CRITRERZ L 2. £ ORISR c—3
L, BfESEEA s N TV S, CoBRIc->VTi,
ABHEF I3 AI NV FIRBAKY 7ty 27934457 —

Flk <uFEy pEME

1 bit (2 level) Sampling

channel A/D conv. X input Y input
ch 1 A/D 1 ch 1 ch 1
ch 2 A/D 2 ch 2 ch 2
ch 3 A/D 3 ch 3 ch 3
ch 4 A/D 4 ch 4 ch 4
ch § A/D 5 ch 5 ch 5
ch 6 A/D 6 ch 6 ch 6
16 AD 16 ch 16 ch 16

2 bit (4 level) Sampling

channel A/D conv. X input Y input
ch 1 A/D 1 (MSB) chl ch 1
ch 2 A/D 1 (LSB) ch2 ch 1
ch 3 A/D 2 (MSB) ch1 ch 2
ch 4 A/D 2 (LSB) ch2 ch 2
ch 5 A/D 3 (MSB) ch3 ch 3
ch 6 A/D 3 (LSB) ch4 ch 3
ch 16 A/D 8 (LSB) ch8 ch 8

4 bit (16 level) Sampling

channel A/D conv. X input [¥ input
ch 1 A/D | (bite) ch1 ch 1
ch 2 A/D 1 (bit3) ch2 ch 1
ch 3 A/D 1 (bit2) ch3 ch 1
ch 4 A/D 1 (bitD) ch4 ch 1
ch 5 A/D 2 (bitd) ch1 ch 2
ch 6 A/D 2 (bit3) ch2 ch 2
ch16 AD 4 (bit1) chd ch'4

FINE SEARCH FUNCTION (128%128)
[4 00"[ Rel Freq(MHz} = 7794 90 o004 fx-mavp (7))

FINE SEARCH FUNCTION (128x128)
Rel Freqfulis) =« TR0 o 000 (x-8ann (7))
Peak Posilion {23, 84) Peak Positing (23, Ae)
Amplitude = 3 878e-03 kmplitude = 38Me-07
47 {nsec) = -1067 i ar (asec) = =1087
4f, (He) = 00002 &, (He} = ooooR

Rel Freq(Mita) = 7764.99

HOK AR & 2 B OMBIES RA D SHIRE, /¥ v FIRAH, AKX
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