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An SDI Model Based Design Methodology
for Locally-timed Asynchronous Circuits

MasAsHI IMAILT METEHAN OzcANt and TAKASHI NANYAT

In this paper, an SDI (Scalable-Delay-Insensitive) model based design methodology for
locally-timed asynchronous circuits is presented. In this methodology, register transfer level
circuits are synchronized by local request-acknowledgment signals when delay values can be
properly estimated and utilized. By using self-resetting circuits as local-timing generator
circuits, request-acknowledgment overhead is minimized. In addition, further performance
gain can be obtained by exploiting average-case behavior for input-dependent loop-structured
implementations. Since only timing signals are implemented as asynchronous circuits, logic
synthesis is relatively easier than the traditional asynchronous synthesis methodologies in
which the general circuit is divided into data-path and control circuits and separate modeling
and synthesis methods are applied on both parts.
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Fig.4 Timing constraint in SDI model based circuits.
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Fig.7 Structure of the basic module for n-inputs and m-
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Fig.8 Utilization of variable delay inverter.
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Fig.9 Implementation of variable delay inverter.
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Fig.12 Structure of the basic module with DI-output.
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Table 1  Specifications for filter circuit.
00 (ns)

next state 0.549
datapath control 0.769
mux 0.912
mul 4.09
add 1.58
dff(write) 0.727

O(setup) 0.130

O(min clk pulse) 0.68

02 000000000

Table 2 Performance analysis.

0000000 (ns)
0000000 6.63
0000000000000 (K=1) 6.23 (1.00)
0000000000000 (K = 1.5) 9.67 (1.55)
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(a) Synchronous implementation
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(b) Locally-timed aynchronous implementation
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Fig.16 An example filter circuit.
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