DA
Design Automation Symposium

DAS2016
2016/9/14

VI MIS—MEEFIT AT —IFINAERHIZEITS
REiEIZ DT

HE EL

BE . ARy 7 b= 7 it E2 A7 2 ASIC O &M ERMBEIC W THERT 2. FHCT —F /320
FREEE CTHDH LI AZICER L, ECCILED= T —fIEEZ{T I RGTMEEL B2 D, 7T —Z OZEWD
RELRDE—TZALENIBMEEEAL, E—T7 %A 2ZESNWTECC £V 2 — V& R/MELDD
V7 hET MR AT T — ZRNARF R IRET D, BEGHEIEC LD EZRE LS ERO~N T

~— 7 FRICEH Lo/ 2R T,

On the Optimization of Soft Error-Tolerant Datapath Synthesis

INOUE KEISUKE!+®

Abstract: This paper discusses high-level synthesis of soft error-tolerant ASIC. Specially, we focus on reg-
isters (memory part of data-path), and consider a design problem of error correcting by ECC. We introduce
a new concept of safe-time, and propose a soft error-tolerant data-path design with minimizing the number
of ECC modules based on this concept. We propose an integer linear programming-based approach to this
design problem, and show a case study to apply the approach to a benchmark circuit.
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1 Scaling trend for alpha-induced soft error rate (SER) of
flip-flops.
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B 2 Block diagram of registers with an ECC module.
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3 (a) Example scheduled DFG. (b) An ECC scheduling re-
sult requiring two ECC modules. (¢) An ECC scheduling

result requiring one ECC module.
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4 EWFS5 scheduling result (left) and the lifetimes (right).
Note that in this example, safe-time X is 4, therefore the
short-time lifetimes (less than 5 steps) are not shown. The
right figure shows a naive ECC scheduling resullt without
considering minimizing the number of ECC modules. The

number of applying ECC is 17, and the number of ECC

modules is 4.
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B 5 The proposed ECC scheduling result with considering
minimizing the number of ECC modules. The number
of applying ECC is 17, and the number of ECC modules
is only 2.
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