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ABSTRACT

Data errors according to the various noises caused in the satellite communication links are corrected by the
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Viterbi decoding algorithm which has extreme error correcting capability.

In this paper, we designed and implemented a convolutional encoder and Viterbi decoder ASIC which is used to
encode the input data at the transmit side and correct the errors of the received data at the receive side for use in
the VSAT communication system. And this chip may be used in any BPSK, QPSK, or OQPSK transmission sys-
tem. The ambiguity resolver corrects PSK modem ambiguities by delaying, inverting, and/or exchanging code sym-
bol to restore their original sequence and polarity. In case of previous decoding system, ambiguity state(AS) of
data is resolved by external control logic and extra redundancy data are needed to resolve AS. But, by adopting
decoder proposed in this paper, AS of data is resolved automatically by internal logic of decoder in case of con-
tinuous mode, and by external AS line without extra redundancy data in burst mode case. So, decoding parts are
simple in continuous mode and transmission efficiency is increased in burst mode.

The features of this chip are full duplex operation with independent transmit and receive control and clocks,
start/stop inputs for use in burst mode systems, loopback function to verify encoder and decoder, and internal or
external control to resolve ambiguity state.

For verification of the function and performance of a fabricated ASIC chip, we equiped this chip in the Central
and Remote Earth Station of VSAT system, and did the performance test using the commercial INTELSAT VII

under the real satellite link environments. The results of test were demonstrated the superiority of performance.
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Table 1. Generation sequences of best Convolutional codes
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ANM F 2& F¥E & Ro| 1/28] H$-oln, A0E
AT g(D)ell ofs) A Y 58€ dlolelo]
I B0 gi(D)oll s AAE H353td dojetolny,
Al9} B1E& ul2-4tel(next state)o] A g, (D), g(D)oll
o) Zhzt A R astE doletoint. B AA A
T RugE s A7) HE(AS], AS0)E ¥357] Ui ol
At obu ek 2K o] Aoof ofE] Me g 5 Y=
TForM AHRE HApA Lol HAERS M4



wx/A4% %

HABERE A& A8 2458718} vgn£357] ASIC 474

A 2o M5 A vole BEdo] iAHE &4
o] At}

B 204 PSK Al 289 47}A] 7hFgh B3 EH
et way AAVE Gen Be REdEges
LR Iiad
1. Q code symbol-2- one data bit time& St A A
2. 19} Q code symbol g =&

3. 1 code symbol-2 ¥+
4. Q code symbol-& g

BPSK, QPSK 283 OQPSK Al Aol tjs) & &
INE BIE T & on AojAlE E M0, M12
2 ¥ 33 o] 2l & A g 4 Ut

TDM EA1424 ¢l d&doleld B33 39 Am-
biguity State Change Enable(ASCE)2 419} 3}9] Data
Quality Monitor(DQM)2. & RE 25H7} YA 9
2} wrAiste) Change State(CHST)7F HIGHZ HH
23BH(AS)E 4 MEEHE AMREt YiAes W
a2 3l ASOSF ASIS AATFC 2 A Holehy
25 E A3

=3 2R MY
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MODEM CONFIGURATION |  MI MO E
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Fig. 6. Block diagram of loopback # 1
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