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Power-Aware 4 X 4 Space-Time-Trellis-Coded MIMO Detector Based on State-Purging
Mechanism with Embedded SNR Estimator
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FEESBANRLD B RIKE (Space-Time Trellis
Code, STTC) #4& Y #A5R £ 1EHE (Error Control Coding,
ECC) B2 % 8 A 2 8 H £2 17 (Multiple-Input Multiple-
Output, MIMO ) » Rt T #RISIZH (Coding Gain) M 2%
T35 (Diversity Gain) ° AT » T STTC RIS 28 19
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T-algorithm B9 REE/L G # I ( State-Purging Mechanism )
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CMOS HAZ T » I ThHb Fe plo T SR 58 —FH 4 X4 STTC
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B IERFARA 8333MHz » 7E 16QAM ~ 4 X 4 5 tb & 20db
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Space-time trellis codes (STTC) combine channel coding
and multiple-input multiple-output (MIMO) techniques
to provide coding and diversity gains for the wireless
communication systems. However, the decoding complexity
is extremely high because of the high density of branch
metric calculations.

Thus, this chip presents a state-purging mechanism based
on the T-algorithm to reduce its computational complexity.
In the proposed mechanism, an embedded code-aided
(CA) signal-to-noise (SNR) estimator provides the required
SNR information to determine the optimal threshold based
on the count of metric normalization. The state-purging
mechanism greatly reduces the complexity of branch metric
calculations with negligible coding gain degradation. The
chip implementation adopts the state-purging mechanism
as the power-aware technique to optimize the trade-off
between power consumption and coding performance.
The proposed 4 X4 STTC MIMO detector using 90nm
1POM CMOS technology consumes 7.94mW to 8.70mW for
the QPSK modulation, 10.02mW to 10.95mW for the 8PSK
modulation and 12.20mW to 13.10mW for the 16QAM 4 X4
MIMO system. The maximum power saving ranges from
13.45% to 17.62% when the SNR equals 20dB.
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