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AR LR I 2 E2V AH] ) ATS4AD001B SUEIE i R A28 14, %A
L. Q Pi/MISLIEE, FEE R SRR EIh 1 GHz, 8 ARSRE, fiimf £ Mo s, mk
A S R o R 2 B DA BRI I B R B AR 2 R, B TR
NOBTEMSLRAESS, SRR FEAZE R, T, Q MIE AR I R 93
F, PIBSIBRACRVE R T 1 IRIEEE, S8 RAEERMA, 2RI 1 GHz i, EidiX
P 7 S bR AR AT LLAE] 2 GHz, A SEFN 1 GHz i 5155 1 RAE

KFERH M B =298 ADC 9845, ADC W EEMERSHORE: REE, A3
f7%{ ENOB (Effective Number Of Bits). {5 Mt SNR (Signal-to-Noise Ratio). 15 Mtk H
tt SINAD (Signal-to-Noise Plus Distortion Ratio). JEA*H{#) 276 H SFDR (Spurious-Free
Dynamic Range) S K% E THD (Total Harmonic Distortion) . & F HIMIRR 7 ¥ & 5
REEAEHAT FET, RS ADC BHATAIAMEREVF i, AEIXHL, BATTH ENOB 1 SFDR R
s ADC HIPERE, HEMERETEFR AT LU X SR R IR
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#% (Xtreme DSP Slices #E), fE—MBHEHIN, FTLLRI 586 96 IR H, 458 A
KEFIEHITHRIT, DK Xilink AR ZH P %, AEmERmEEMIZHE.

FPGA 5 ADC W&, —MR#RHIHBL M, B ADC K RN IKs) 2 i FPGA |



2 RN, &5 GPHRCRESRERES L EF- & Kt 5N 239

F 1 HIEAFIHL FPGA BB & iR o)

XC4V XC4V XC4V XC4Vv XC4V
Device Name
LX40 LX60 LX80 LX100 LX160
Package FF1148
Array
128 X 36 | 128 X 52 | 160 X 56 | 192 X 64 | 192 X 88
Rowx Col
Configurable
. Logic Cells 41472 59904 80640 110592 152064
Logic Blocks
Slices 18432 26 624 35840 49152 67584
(CLBs)
Max Distributed
288 416 560 768 1056
RAM /Kb
Xtreme DSP Slices 64 64 80 96 96
Block RAM 18 Kb Blocks 96 160 200 240 288
Block Max Block 1728 2880 3600 4320 5184
oS RAM /Kb
DCMs 8 8 12 12 12
PMCDs 4 4 8 8 8
Total I/O Banks 13 13 15 17 17
User I/O 640 640 768 768 768

N, W 3(a) Fiac. MAFEHRMAT BEEH, B ADC % R Ik3h 5% — i FPGA,
JE4E FPGA HHi— ) FPGA K5, W 3(b) fis, KRAXFEMIRETEMN ADC 141

HEEIHIE,
4 FPGA O —»| FPGA 1| -+ —» FPGA n

FPGAO| | FPGA1| ****** | FPGAn
(@ FBREH (b) ER B &
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ADC RS 2R 15 pF, IRENHR In b 12 mAM, FPGA &I s Bk 10 pF,
THE ADC % HLEE Ay (6]
_ Voco—Von 225V -2V

Fo Ih 12 mA 0-83 (1)

2 AP 3 e I, SRR R R O -

TRC = RO X CL s (2)
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H Ro 4 ADC Wi #BH, OL b ADC #rH s A3, Tre 2% b B MK P
REFFEEH R 63% FrasifE, FEEHE T 90% KR EE Tre MIPIREE — 8. —/MEjH
RC ) 10%~90% LTI A& RC ey 2.2 £%, Bf:

Tio%~o0% = 2.2TRc - (3)

KA BRI, CL= 10pF +15pF =25pF ;
KB, CL= 4x10pF +15pF =50 pF .

KRN (2). (3) K, 53
KR EBEBEEERIN,  Tionwson = 2.2 X Remo X Cp, =2.2x20.83Q x 25 pF ~ 1.15ns ;
KHFFBRERIT,  Tiogaoon = 2.2 X Rpmo X Op = 2.2 x 20.83 Q x 55 pF ~ 2.52 ns .
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(1) FHATHER

EIATHAT, ISR R GE I IZ H 0, 4 AN E R ITA] LAR] I R a6 #di 24T
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F 2 PHIEL FPGA 5 J py 3w o)

Device Name | XC4VFX20 [ XC4VFX40 | XC4VFX60
Package FF672
Array
64 X 36 96 X 52 128 X 52
RowxCol
Configurable
. Logic Cells 19224 41904 56 880
Logic Blocks Sli 8544 18624 25280
(CLBs) e
Max Distributed
134 291 395
RAM /Kb
Xtreme DSP Slices 32 48 128
18 Kb Blocks 68 144 232
Block RAM
Max Block
Blocks 1224 2592 4176
RAM /Kb
DCMs 4 8 12
PMCDs 0 4 8
Total 1/O Banks 8 12 12
User I/O 320 352 352

3.1 VLBI #FE TR

HA 4y (BBC, Base Band Convertor) #& 2 MU F 1) — RO 45 5 M s S B
HER BRI B WA, HFHEESBRAE. MAZE K, £ VLBI (Very Long Baseline
Interferometry) M 55 # F AR 22 DAAH [R] 7 55 [R] i xof 22 AR B AT MR, Rty 2 4 28 110
FES5 A 7 PR I LS R BT AR 5 &R AN Y8, HA IR . Hard E VLBI ML
%) CDAS (Chinese Data Acquisition System) &%¢ [, 1ERIET @MV &l 755
KBS, B 5 CDAS WSESH, £k &+, &7 FPGA XM DDS+LPF J53,
FER— AN LSRR FIR AR IR, Wt — AN E S, A AR BT 4 B E S,
Y2 YRR AL BRI, P TR 2 AR E 5. Bl 6 /& CDAS 5 ABBC (Analog Base Band
Converter) 7517 B b6 77 T IXT H e Z0PEKIR T UTC B iE] 2009 45 9 H 6 H#EAT 1 — RS
b d0906p I bifg — B BAEEEE VLBI S, 0% G2 WA YR 0J287. BT RA T
AR T v, R RFEE IS, A4 ABBC HFE, 523 . B =43k
b, MWK ETTLAE H, CDAS e ABBC {5Me bt 25~30 dB. 158 LA 24 T35k
WL R BUE, FEReLbBCR, Uil CDAS RE0) 5515 5 A B AE i,

ZHF R AR O BRI E S RSB ARSI 4 4 VLBL W,
WIBAT, IR — SRS TR T EEEH.
3.2 B ELR

Jik v B R S AR R 5 a0 B BR A BRIE W R 4 it R b, fEAE OB, RN T
B — 5 T RIS 5 B R AR B2 BA R 2R I R) 5 ZE AR, 5 skt Rk 22 0 0l (87

TH E B 2 ke S U PR BB AR, e o6 ik v 2 R I 2 9 P R A AR UL o 58 O
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Bin, DRmEEREL, [FRDE TS R E PR . BT AT kb B & T X
FEM—FsEIr s, HAEZT & LT T RE LA .
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The Design and Application of High Speed Data Acquisition

and Processing Platform for Radio Astronomy

ZHU Ren-jie, XIANG Ying, WU Ya-jun, LUO Jin-tao, ZHANG Xiu-zhong

(Shanghai Astronomical Observatory, Chinese Academy of Sciences, Shanghai 2000350, China)

Abstract: Different applications need different equipments. The constructions of these
equipments are mostly similar while parameters are different. So it is possible to design
a general purpose hardware platform for these applications. After that we only need to
download different software according to the application.

The platform described in this paper is designed for multi-purpose. It is based on ¢PCI
bus interface and composed of a broadband ADC which can achieve 2G samplings per second
and several high performance FPGAs used for controlling and data processing. Considering
the capability of the driver, a special construction is adopted between the ADC and FPGAs
responsible for data processing. Also the theoretical analysis of the reasons is made in the
paper.

Several applications are described in the paper, such as CDAS (Chinese Data Acquisition
System) used in VLBI, pulsar receiver and autocorrelation spectral analyzer used in single
dish applications. One of them is applied and others are developing now. These applications

are just for example but not limited to.

Key words: radio astronomy; general; broadband; high speed



