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Design and implement of communication and data

transmission system for ultraviolet limb imaging spectrometers
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Abstract; In order to ensure that the ultraviolet limb imaging spectrometers can finish the engineering task
satisfactorily, monitor and research the earth limb spectrums, the communication and data transmission sys-
tem was designed and implemented. Firstly, the structure and the operating principle of communication and
data transmission system were introduced. Secondly, the function of communication was designed in detail,
the fault diagnosis and treatment method based on communication timeout and data error was proposed.
Then, the function of data transmission was designed in detail, the data transmission method based on 8b/
10b was proposed. Finally, the experimental results of orbital flight were analyzed. The experimental results
indicated that communication and data transmission system could realize the instruction communication and
scientific data transmission. The data transmission frequency of annular spectrometer was 80 MHz, the data

transmission frequency of forward spectrometer was 40 MHz and the performance test results satisfied the re-
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quirements of technical indexes. The results of RS-422 serial communication indicated that the delay error be-

tween byte and next byte was no more than 2 ms, the delay error between receiving message and feedback

message was no more than 5 ms, which effectively improve the continuity, timeliness and reliability of com-

munication system.

Key words: spectrometer; communication; data transmission
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Fig.1  Block diagram of communication and data

transmission system

3 @G HEAME R %R

3.1 1553B BITR&ELSEEFMLE

BAEAE S PDHU 2 [8] (1415 18 4% fi 8 18, ) 7
2R 92 # DDC 28 #] /) BU65170 & %1 15538 &
2R3 TR SOES Fr 2 8 11 R 78 JE 25 R A 2,
R4 i )2 K 2 IR B0 2 15538 AR i, L
VAR RGP a8 15538 A7 MR A



512

TV AF BN BRI TS SGE TR BUE RGBT S S 983

BAIGNZRTHhk W3 1, B R g gt
B AT TE B PR T 283 i i 0 A 35 75 )
gt A5E0) CFR A3 ) () R 25 45 4 o A & S 4L OF
£ S RO [E] 5 5% R 91 56 09 77 X B PDHU J5
G RER LAY 512 ms, RGEEH R TI
N A RSl SMI320VC5416 fi) DSP,

x1 BRYHBRAR

Tab.1 Receiving message content

e F 0 Hi ik HENEA
1 SAL(R) Bl EA
2 SA2(R) FESH
3 SA3(R) I [R] %

FESHE FEBH W
Ffrd  EHGS Lisd

3.2 RSH422 BITRZ&IELEMAE

K RS-422 8473 bR 4, E 5 e R
62 500 bps. B AL /AL 4R A7 B 0™ i
155 1A CEOHE R 177 2% — A7 o B A B3O8 5749 4% i ik
% 6 250 Hz AL HiEE H 0.16 ms.,

RTE AR AR 1] 56335 A3 55 F 4 4 =2 (1) 38 o
RS-422 AT DL = A5 R 2 B S8
TR Ul RS () 5 T T A i 4 L 2 OB 43 B )
g5 P B SECIRE RS S SR R RS
) AR AR M A AT 55 75 oK RIS Y 24 3, RS-422
FRATIE AT E UL 2. PR IE RS AR R 1) )6 1% X
[ 3% 5 4b B 28 ¥ 2 Xilinx A | 19 85 R
XQ2V3000-4BG728N 1 FPGA,

¥ S
WER SK WER BN EER

WEE  DH  MWE D WWE &S
wwe @& E®E @4 F@E @8

g ™ e s | ] [ ] . ......
W
W | 10s | < 1512 ms<_ > | S512ms | 1512 ms 1512 mq‘_
}? +|512 ms|+ +|512 ms\« $\512 mL _>\512 ms<_
| 1024 ms |
| 1 min
P2y
;?gﬁi‘, Fh Fh Fh Fa
Wy 2% EEM BH 2% B
EH
i

| 512ms |
-+

| 512 ms|
-

B 2 RS-422 #4738 IR FF

Fig.2 RS-422 serial communication sequence
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Fig.4 Imaging data of annularity spectrometer
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Fig.5 Format of science data packet
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Fig.6 Image of forward spectrometer
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