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Low Latency VLSI Architectures for Fast Hadamard Transform
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ABSTRACT

A couple of VLSI architectures for implementing the Fast Hadamard Transform (FHT) algorithm are presented and analyzed in
terms of the hardware complexity and the latency time. Those architectures are derived from an ordinary or a modified FHT algo-
rithm. The analysis shows that the architectures derived from the modified FHT algorithm yields lower latency time and/or lower
hardware complexity. The analysis also shows that the pipeline architecture is suitable for the low latency VLSI implementation
with a moderate hardware complexity while the binary tree architecture has the lowest latency time.
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Processor-1 Xq X3 X4 Xg
op op op op
X) X5 Xg X7
X | x| %o | x1z ) x4 | x1s | X¢ | x5
S| 21 O RO BN D ==
buf | buf | buf | buf | buf | buf | buf | buf
Xlo Xl] X14 X15
Processor-Z op op op op
Xlz Xl; Xlﬁ Xl7
Xlo X11 X22 X23 X14 Xl5 X26 X27
- Y B B D I O I I - =
buf { buf | buf | buf | buf | buf | buf | buf
Processor-3 X2 | x2; | x2; | %24
op | op| op| op
X24 | X25 | X2 | X2
X2 | %21 | X2; | x23
DI BN B I B
buf | buf | buf { buf
Output x3 | x3; | x3; | X3, | (x3y) | (x35) | (x3g) | (x37)
X34 X33 X36 X37
(b}

a8 10. %€ FHT ¢ &2

A o]zl 2=

(a) #3€ FHTE A% Z2AA ojfo]3z

b) Alztel] W& T2 F3t
Fig. 10. Pipe-line architecture for modified FHT algorithm

a) Array structure of Processor for modified FHT algorithm

(b) Operation of processor
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Stage-3
Processor-1
.
Stage-2 (1 buffer)
Processor-1
(1 buffer) Stage-3
S fir iy e
—————® Processor
(1 buffer) 5 ;
age-
Stage-2 / Processor-3 >
Processor-2 {1 buffer)
(1 buffer)
Procesmor-4 [
(1 buffer) |

33 11, #3€ FHT ¢328%¢ 9% 23 Tree 72
Fig. 11. Binary tree structure for modified FHT algroithm
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