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Data communication system for large ground-based telescope design
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Abstract: The communication system which was the point of large ground-based telescope was presented,
for meeting partial systems’ large number, data classes’ variety, data transmitting long distance and data’s
uneven distribution. The system was made up by up data communication system and the bottom one. By
using FPGA, the maximal communication capability of system was promoted to transmit 60 paths of
RS422, 32 paths of TLL, 10 paths of RS485 and 4 paths of RS232 in one time, while the connection
between up and bottom system was single optical fiber. In addition, the telescope’s working clock was
supported by GPS, and the real-time spatial and time information was given by catching exposure signal’s
time and encoder data. The XILINX's Virtex-5 FPGA was designed in the heart place. The experiment
results indicate that the system is valuable for large ground-based telescope.
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Fig.5 Aurora IP core design schematic diagram

H MO RS, MeAHT
Aurora St 21 15 by % 2% 1 sk 1, Horh USER_CLK
WP TR B TX_SOF N i & 26 T IR A 5%
FRiR, LA 4% ; TX_EOF_N by & 2% 204 Sk
P, AR HL A % TX_SRC_RDY_N Jy &k 2% Ui S 48 A7
RN, AR &L TX_DST_RDY_N h #2 ifi J2&
B UER SRR A2 TXD o ik B4

1 ] 1 ] 1

USER CLK | | |

TX SOF N—{—\—i/ : 1 :

1 1 1 1 1
TX_EOF N1 ' ; :\—:/—i—
TX_SRC_RDY N1 .}\ i : S

1 ] 1 ] 1 ]

TX_DST RDY N _| | i | v |

TX D X K X X :

X Data Data Data X

beat 0 beat 1 beat 2

6 Aurora YG&F 1% fiy % ik i)y

Fig.6 Aurora fiber transmit timing

BEXTIE 6 B9 R K I P, Bt 7 TR %
B TE R 3% K R 3% FIFO R 5 | Full AR iR
TX FIFQ
Full (— Full
:Bo;
Fmpu,l Reset =
F I.lII
Empty —Empiy-cl. i
Reset
"‘_,f:'f: :Do- TX_SOF N
tm;;D— TX_EOF_N
Full
=
Empiy TX_SRC_RDY_N
e TX_DST_RDY_N
Q X I

[#] 7 Aurora JGEFA% kG & % 18

Fig.7 Aurora fiber transmit logic

AL, i & TX_SOF_N 155, FF 1h $ i i 1% i, 4%
FIFO " i s & 1% e e i Empty AR iR A 2L, fil &
TX_EOF_N {55, & B i) 15 5

& 8 4 T Aurora YE £ 4% i U i sy R,
i USER_CLK i 8P4t 22 | I A A 28 ; RX_SOF_N
Ry B WSO T U A ORI AICH S 45 21 RX_EOF N
Ty AR WBCHE A5 R A R R R, R A R
RX_SRC_RDY_N >y W o B 40 A3 %0bm iR, AR A
3 RX_D A4 s

i

E

]

1 1
USER_CLK ) !
RX_SOF_N—'—\_IY

1
RX_EOF_N i i
1 1
RX_SRC RDY N————} !
I T
RX_D ! X X
X Data Data Data
beat 0 beat 1 beat 2

Lt - -
Lol

5

8 Aurora Yo 1% iy U sty

Fig.8 Aurora fiber receive timing

ErxtE 8wyl ip I, R 9 BRI ¥
R B B AR R TR AR S W B ORI A AL
FriH RX_SRC_RDY_N Ht & Ji5 1 %2 i FIFO 15
AU R EE S A FIFO HhRimT

BX FIFD

RXD— D
RX_S0F N —— 20— {0
RX_EOQOF N —] {0

RX_SRC_RDY N ——] >C—WE

9 Aurora YG£F 1% fi 2 05 %

Fig.9 Aurora fiber receive logic

2 KWERSHH
10 251 T B8 R B 1R R R i

Pl 10 B4 8 15 2 S WA 7 4

Fig.10 Data communication system hardware connection

PDF #% ffi ™' "pdfFactory Pro" & &4 # *F www.pdffactory.com


http://www.pdffactory.com

600 oGk LA

% 44 %

HeIE, AR B o3 5 B 2 B K vh 5 5k

IRTT IR HEAT T 3K i R A 5 ) S I 3 & it

BEXIHLT S5 0L B 8 15 2 48 B0 B 1L st
TR SR R PC LAY HY H L —5E BB AR 1K

SCH BT T — R odE T O 2R M B 5 R S Y

Bl (5 280, SCh i T RSO MR A K

Bl , E A FPGA PAER 4 8 R B >R I SCHh I
R I AR5 i Bt 1 i 7 3, B 2T ik v ok 2

BB, JRTEBOT S U RE AR 7 B ET T A

BOE A TTL bk 5 5 1 A% 4 2 46, <2 96 45 2R R W] e
BT A RE 1 i B0 I S B T R IIRE . S5 S AT A
KHAE BT R an L, SE B TR Mk

W e W o e 1 R R B Kk ) PC AL, BT 11
i T SEsea R, R LA S T R e

P18 i A T 122 i
S E LK
[1] Jia Jianlu, Wang Jianli, Zhao Jinyu, et al. Technology for

ERE
i cmirs
[2]
" [ i
-_-1,‘::,:.“._ L E
e TR i [ AR -
e WL (S (o) R e izt
[3]

P11 A5 F 0t S g0 45 2R
Fig.11 Serial test results

HOHHLT S0 BE (S R & lkop st
TN SEE:, #E FPGA B~ Az [\ 12 fros 19 1 38
SR % ol SR FHSC AR 3 G i i G A =
LA R k3 R 1, O RO A R 12 Ty 2

WA WP T L T T Rk
YL LT R HOR R f
(6]
[7]
[8]

B 12 TTL L5 g 45 1
Fig.12 TTL test results

adaptive optical wave-front processor based on FPGA [J].
Optics and Precision Engineering, 2011, 19(8): 1716-1722.
(in Chinese)

Jia Jianlu, Wang Jianli, Zhao Jinyu, et al. 961 -element
adaptive optical wave-front processor [J]. Optics and
Precision Engineering, 2013, 21(6): 1388-1393. (in Chinese)
Jia Jianlu, Wang Jianli, Zhao Jinyu, et al. The optimization
of AO wave-front algorithms [J]. Optics and Precision
Engineering, 2013, 21(4): 1026-1031. (in Chinese)

Jia Jianlu, Wang Jianli, Guo Shuang, et al. High speed
image grabber and processor based on camera link [J].
Chinese Journal of Liquid Crystals and Displays, 2010, 25(6):
914-918. (in Chinese)

Wang J L, Chen T, Zhang J X. General requirements and
key technologies for the ground -based high resolution EO
imaging telescope [J]. Optics and Precision Engineering,
2008, 5(16): 2-16. (in Chinese)

Peng Xiaofeng, Li Mei, Rao Changhui, et al. A kind of
FPGA -based correlating  Shack-Hartmann  wave-front
processor[C]//SPLE, 2008, 7130: 1-6.

Liu Xi, Xue Yuan, Xu Hongchun, et al. Design and test of
4.25 Gbps SFP optical transceiver [J]. Chinese Journal of
Optics, 2012, 5(1): 77. (in Chinese)

Tan Zhenyu, Zhang Feng, Chen Changming, et al. Design of
wavelength  division  multiplexer of polymer arrayed
waveguide grating at 650 nm[J]. Chinese Journal of Optics,

2012, 5(1): 71. (in Chinese)

PDF #fi % ffi *'| "pdfFactory Pro" = 454 I www.pdffactory.com


http://www.pdffactory.com

