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Abstract

Processors require both intensive and extensive functional verification in their design phase due
to their general purpose. The proposed random vector verification method for embedded control
RISC cores meets this goal by contributing assistance for conventional methods. The proposed
method proved its effectiveness during the design of CalmRISCTM-32 developed by Yonsei Univ.
and Samsung. It adopts a cycle-accurate instruction level simulator as a reference model, runs
simulation in both the reference and the target HDL and reports errors if any difference is found
between them. Consequently, it successfully covers errors designers easily pass over and
establishes other new error check points.
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}

/* Uf pojaRAc 3 ZR 0|15 55 */
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{
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else {
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}
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B
The algorithm of clock cycle calculation for

microcode.

Fig. 8.
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1. Word-immediate register load (LDW)
IFE |DEC|EXE [MEMIWRE] st popcode
IFE |DEC|EXE

IFE |DEC
MR
Jiee [oec

Next opcode | IFE

wRSl

2nd nopcode

miwrg] 3rd popcode

M
A
F

El

Memiwasl
MEM[WRB

BITR/S/T/C)
1st uopcode

2. Memory bit manipulation

MEM
MEMIVW

EXE[MEM

WBH2nd popcode

EXE
DEC

MEM|
EXE

Next opcode EXe |Memwrg|

3. Multiple push/pop (PUSHQN/POPQN)
IFE |DEC|EXE
DEC

1st popcode
WR

nnnnn \
MEM

MEM|W
EXE
DEC

2nd popcode

3rd nopcode

EXE I(wWRB|4th popcode

|

EXE
DEC

Jire Joec

IFE

22 9. o Al W) o)) AHE
Fig. 9. Timing calculation of multi-cycle instruction.

Next opcode
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Table 2. Execution speed of the verification
environment at each level.

K S=(IPS) AR&(%)

SRC/ASM 12,000 1.2
ILS 22,000 0.7
HDL 150 97.3
CMP 18,000 0.8

E 3 9 71E0e) 58 4% 0w
Table 3. The comparison of execution speed of
other processors.
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