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Q1900 Viterbi/Trellis Decoder

Forward Error Correction (FEC) improves the bit error rate (BER)
! performance of power-limited and/or bandwidth-limited channels by
! adding structured redundancy to the transmitted data. The type of
additive noise experienced on the channel determines the class of
FEC used on the channel. Tree codes are used for channels with
Additive White Gaussian Noise (AWGN) and block codes are used
for channels with additive burst noise. The Q1900 is based on a k=7
Viterbi decoder tree code, optimizing performance over channels
with AWGN. The Q1900 supports encoding and decoding for
Viterbi and Trellis Modes of operation. The Viterbi Mode is
typically used for systems that are power-limited but not
bandwidth-limited. The standard modulation types are Binary Phase
Download data sheet  Shift Keying (BPSK) and Quadrature Phase Shift Keying (QPSK).
Trellis Mode is typically used for systems that are both
power-limited and bandwidth-limited. The standard modulation types are 8-PSK and 16-PSK.

The encoders are both based on a k=7 convolutional encoder and the decoders are both based on a
k=7 Viterbi decoder.

The Viterbi Mode supports four code rates: 1/3, 1/2, 3/4 and 7/8. Additional code rates can be
supported with external circuitry. The Viterbi Mode also supports built-in phase synchronization
for standard BPSK, QPSK, and Offset Quadrature Phase Shift Keying (OQPSK) modulation
techniques. Either 1 bit hard-decision or 3 bit soft-decision input data is supported. The Viterbi
Mode also includes two powerful built-in techniques for monitoring synchronization status as
well as performing channel BER measurements.

The Trellis Mode supports two codes rates: 2/3 for 8 PSK and 3/4 for 16 PSK. The Trellis Mode
also supports built-in phase synchronization for 8-PSK and 16-PSK. The Viterbi and Trellis
Modes include a processor interface to facilitate control and status monitoring functions while
keeping device pinout to a minimum.

The Q1900 is packaged in an 84-pin PLCC package or a 100-pin VTQFP package and is
implemented in fully static CMOS logic to reduce power consumption. It also uses fully parallel
circuit architecture to negate the requirement for a higher speed computation clock.

The Q1900 is well suited for many commercial satellite communication networks, including
INMARSAT and INTELSAT. The low-cost and high performance of the Q1900 make it ideal for
FEC requircments in systems such as direct broadcast satellites (DBS), microwave point-to-point
data Yinks, very small aperture terminals (VSAT), digital moderns, digita! video transmission
systems, high-speed data modems and military and NASA communication systems.
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Figure 6.21 Bit error performance for various Viterbi and sequential decoding
schemes using coherent BPSK over an AWGN channel. (Reprinted with permis-
sion from J. K. Omura and B. K. Levitt, ““‘Coded Error Probability Evaluation
for Antijam Communication Systems,” IEEE Trans. Commun., vol. COM30, no.
5, May 1982, Fig. 4, p. 900. © 1982 IEEE.)
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