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ASIC (Application Specific Integrated Circuit) Remake
Method Guaranteeing Compatibility at the Clock Cycle
Level

FURUISHI Norio

In recent years, the domestic semiconductor industry has faced intense competition and supply chain disruptions
due to semiconductor shortages. Amid the phase-out of ASIC production using older processes, we have struggled
with how to respond when ASIC production is discontinued to maintain product supply to customers. Common
responses include bulk purchases (last buys) or redesigns (remakes). However, redesigns often face challenges
such as the lack of design assets and technical issues with asynchronous circuits widely used in older ASICs.

To address these challenges, we propose a development method that enables redesign from asynchronous to
synchronous circuits even when design assets are unavailable. Specifically, in RTL verification, we
simultaneously input signals to both the original RTL circuit, which is asynchronous, and the RTL redesigned into
synchronous circuits. By comparing the output signals from each RTL circuit clock by clock, we overcome these
challenges simultaneously, ensuring functional and performance compatibility. We have already remade six ASICs

using this method and achieved zero market claims.
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Verification Results
Verification SUCCEEDED«
ATTENTION: RTL interpretation messages were produced during link<
of reference and implementation designs.<
Verification results may disagree with a logic simulator.«

Reference design: r:/WORK/s_nsmc_top<
Implementation design: i:/WORK/s_nsmc_tope
1105 Passing compare points<

Matched Compare Points BBPin  Loop  BBNet Cut Port DFF LAT  TOTAL<
Passing (equivalent) 144 0 59 0 85 359 458 1105«

Failing (not equivalent) 0 0 0 0 0 0 0 0
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Results Summary:«

Command-|ine read

Design Read 3
Found 1 top module:«
s_msmc_top  (file|

0 error,
0 error,

0 information messages
2 information messages

0 warning,
16 warnings,

. /src/s_psme_top. v) <

Blackbox Resolution: 0 error, 0 warning, 14 information messages+
SGDC Checks 0 error, 0 warning, 0 information message«
Policy lint 0 error, 177 warnings, 2 information messages«
Policy clock-reset : 0 error, 2 warnings, 14 information messages<
Total : 0 error, 195 warnings, 32 information messages<
o \
Total Number of Generated Messages - 227
Number of Reported Messages L 227«
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