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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

[#—7—F] KSP, tHB9%8, FPGA, 7V v ¥, FllEsitH.
KSP, Correlation processor, FPGA, Fringe, A priori.
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T5F7%4 A& L TFPGA (Field Programmable
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YATLABEED S AHAOEE~y FA—=F 1) -
F—FLaA—FTH-DIRH~NBEOELLE WL 5,
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------ i &ENnlfikTd 5. KSP T3, Fic 256 Mbps T
DOitk - FEETS. Y—FvoErvyIS—aLd s
yEBHETEWAN s —TEREIRED, 25—
L—F 1x10°PEITFE2ERLTWS., COEx 5 -
L—rDHBEZ, F-shicliAdT 54 L0 FoHl
MTfElE C &, Ew b A—2 (REEw FHERFICA
DAL L), Ev bR w7 (MBEF—FIEy FOK
%) T EHMAE I cE MmNz s —hofhohal &
FBHELTWA, F=FLra-¥%it WHA 45—
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B O b A EZRNE LTVWA Y
i, T 70RO EHENEC S, SEEHL .
FOINTRARAM VY=Y YRAF LR, LAty b 24%
L, 28TI8 Ty FELLOBERERS. 7
7R THRBRUF—F7ON—a—-FickbhEHIh
THh, LBBEAEHlF—7 &7 — 7Ol %20 7
EroEAsEDF—TEABERTZ2EHNTES,
DFIIYNTRAAI V-V VYRTF AL, F—FLa—4
lEblLR2EEETES,

4. <ZIFEw FEBES

AHEBAZRIE, 1 EhR U o BEfth MR EEFD TR AR
Eh-EMETHE. CO1Ey MEMBET2E . bR
FoEPEEANF » vRNELVI FERAWA T ETER
LTWwW3, B1IBIKTRTESKIE Y b2 LRIOBRE
i, El—F»vax0&5 LofElE L. 2Ky
P4 LRADEHESR, 75O MSBHchlic, LSB
Mch2 & LTHEEBIADEhZDT, XWAHD
F v ¥ R WERENEIZ chl, ch2, chl, ch2 W5 E
&ikl, YHAAF » 2 L08R %chl, chl, ch
2, ch2&d23L, SiHM2=y rOHALELTIH,
MSB*MSB, LSB*MSB, MSB*LSB, LSB*LSB @4
EREEEONS, BERCThTHEANFIZLTEL
Gh¥dLEEy FEMMOIEEL LS, ThiZd E Y
P, 8Ew PR EICHETES, 28y FETIR, 3
2 Y F12TXHIGHHET S 5.

5. 8 A |/ R

AEHPEZRE, FHEEMAE D TR KGR 15 <
FHT2A2L5ciEEhTnwa, Bohi-EMof %

COARSE SFARCH FUNCTION (R4=128)
F ,._,g:l (x-pavp ( 7))

a7

BORlicRd. EEBoEERICE koK — 3 B
OE TSR L. FoER+IUBET—
L, HEETHicgezsh T3S, CoERIC2WTI],
FHEHET 343/ FIREREY 7 b 9270 3.4.4F—

H1E <TAFE FHM

1 bit (2 level) Sampling
channel A/D conv. X input Y input
ch 1 AD 1 ch 1 ch 1
ch 2 AD 2 ch 2 ch 2
ch 3 AD 3 ch 3 ch 3
ch 4 AD 4 ch 4 ch 4
ch § A/D 5 ch § ch §
ch 6 AD & ch 6 ch 6
ch 16 A/D 16 ch 16 ch 16
2 bit (4 level) Sampling
channel A/D conv. X input Y input
ch 1 A/D 1 (M3B) ch 1 ch 1
ch 2 A/D 1 {LSB) ch 2 ch 1
ch 3 A/D 2 (MSB) chl ch 2
ch 4 A/D 2 (LSB) ch 2 ch 2
ch § AMD 3 (MSB) ch3 ch 3
ch 6 A/D 3 (LSB) ch 4 ch 3
ch 16 A/DS (LSB) ch8 ch 8
4 bit (16 level) Sampling
channel A/D conv. X input Y input
ch 1 A/D 1 (bitd) ch 1 ch 1
ch 2 A/D 1 (bitd) ch2 ch 1
ch 3 A/D | (bit2) ch3 ch 1
ch 4 A/D 1 (bit]) chd ch 1
ch § A/D 2 (bitd) ch 1 ch 2
ch 6 A/D 2 (bit3) ch 2 ch 2
ch 16 A/D 4 (bitl) ch4 ch 4

FINE SEARCH FUNCTION (128=128)

Rel Freq{Miz) = 7794 90 cco4r (¥-RAND ( 7))
Pesk Pasitbom (34, 08)
Amplitude = J831&-00
&7 [paas] = 029058

| &y, (s) - 00034

FINE SEARCH FUNCTION [128%128)
Rel Fregiiiie) = 770488 00 (X-Bann {71}
Penk Poaltlan (23, 84) Peak Paosillan (23, 4]
Amplilude = 3 BT8a =00 Ampliluds = 3.8T8g-03
ar (mpec] = =047 Ar {naee) = =JO@7
&f, (Ha) = DOODZ af, (Ha) = DoO02

Beil Freqiilia] = TFed.00

OB AHIMZIC & 2 UEOHIES A SHIPUE, v PG, KE]
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1 BFNETEREHZIT-TWA, 1996 £ 3 Az i,
4R 6T — 7~ — 2B BTRT 5 TFETHD,
1996 SEREE IRV T v 4 Ay A7 DT E
FAFELTWS, VTy4 L MY RF ATHAE
PAZRHEFFIRET & 5.

HERGUIATZER

it 32
AEtiHEdE I H - - T, 2 AT ) 4 —F#), SONYE
Bhrlc KEBHELIC L F L7,

2 F X M|

(1) AKpAfth, “3.2.2 7— S HUSR", HEERWZE, 42,
1, pp.29-35, Mar. 1996,

(2) " K— 3 MEBERGERE T (VLB ¥ 27 A
FERRS"

(3} B4Ffih, " 3.4.2 —¥RBEY 7 + 0 =77, WS
Z, 42, 1, pp.99-107, Mar. 1996.

(4) JCiEfth,” 3.4.3 XY FRESKY 7 b9 =T, BE
Yo, 42, 1, pp.109-119, Mar. 1996,

(5) /MUfth,” 3.4.4 F—#irv 7 b o 27", H(EH
W%, 42, 1, pp.121-130, Mar. 1996.

IR I e i S T v



	030401-1.jpg
	030401-2.jpg
	030401-3.jpg
	030401-4.jpg
	030401-5.jpg
	030401-6.jpg
	030401-7.jpg
	030401-8.jpg

