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ST BLOCK CODES
! A transmit diversity scheme with simple decoding complexity at the  receiver

Orthogonal structure of provides de-coupling of signals from different antennas  

Decoding complexity is linearly dependent on the constellation size
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Sign Approach for BPSK and QPSK
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16-QAM-Variable Bias Point Approach
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Computation Reductions
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Percentages of the computation reductions using New Algorithm

! Same performance with up to 80% computation reduction

! In most cases more than 50% reduction in computation complexity
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Proposed Estimator Block for a & b variables

! Benefits from the 
symmetry and  common 
terms in decision 
metrics

! Halves the total number 
of operations for 
estimation of a & b 
variables

! Two sides are 
symmetric

! Same control signals 
! Store @ fsymbol

! Wait till the arrival of r8

! Process @ fclk >4 x 
fsymbol
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Hardware Complexity of Decision Blocks

Proposed
Original

! Direct implementation of original block needs additional:

49 (13-bit) registers

3 Multipliers + 4 Adders + 3 (16:1) Muxes + 1 (2:1) Mux + 1 comparator

4 parallel instances of the above figure !!!
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STBD ASIC

! Features
Variable symbol rates with up to 75 MBaud
Variable modulation

BPSK, QPSK, 8-PSK, 16-QAM
3.3/1.8V TSMC 0.18 µµµµ process
5.5 mW core power 
Core area: 0.5 mm x 0.5 mm
Chip area: 1.7 mm x 1.7 mm
5208 Gates

280180.82 mm220.33 mWOriginal 
52080.16 mm25.5 mWProposed
# of CellCell AreaPower

! Up to 80% computation reductions  

! A symmetrical low computation approach for estimation of a & b variables

! Substantially simplified decision block architecture

! %75 area & power savings compared to a direct implementation of original algorithm


