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RS A4S BN
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25 32 11 3 46 34.1
50 51 12 3 66 48.9
75 61 10 4 75 55.6
100 68 11 5 84 62.2
125 74 12 5 91 67.4
150 81 12 5 98 72.6
175 84 12 5 101 74.8
200 88 11 6 105 77.8
225 90 12 6 108 80.0
250 92 12 7 111 81.5
275 92 11 7 110 81.5
300 95 12 8 115 85.2
325 95 12 7 114 84.4
350 94 12 11 117 86.7
375 93 12 9 114 84.4
400 94 12 13 119 88.1
425 93 12 9 114 84.4
450 96 12 10 118 87.4
475 95 12 10 117 86.7
500 97 12 12 121 89.6
525 95 12 13 120 88.9
550 97 12 11 120 88.9
575 98 12 9 119 88.1
600 98 12 9 120 88.9
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A S F N FAA N
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REIATT L U, R S
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W B % A #EA T I AR AL AUS S BT BL

i B Z i, B BB B A dhad 8 v A B )
A7 E . R initial #84) 7228 TRQ P #7IF
SYECHFAFAR S . 55 A RT LA B L S A B 1 PR
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# Welcome ©

&8 uClinux #1E R G5 E A

A
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I FETE FAE Modelsim T H 90 ms, H

BFEP I 10 ns, J5 3l uClinux #AE R G5 H T
900 J7 K HTEP , — AT T 4 063 341 55464
3.4 ET FPGA HIIEER DR

FESEAT R AIRE 75 B 26 3T FPGA [ 50 IF
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1
C Arbiter D
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| RXTX —

Ko K LERGEHIE

v PLL ROM . RAM #{di /il Xilinx $£fLAY 1P
¥t . ARMChisel ,Sysctl , Arbiter  UART . RXTX 43
A o P A 1 5 A A D) R AR

TERTHABRAIE 78 73 B LT, {8 Vivado 32 HEAY
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R
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MRS (%) 3 T8 1] L AT LAAS 2], ARMChisel 4b
FRESARAGEFTIZFEF T 1 694 387 630 4t 4 &
B, 4477 1007 179 985 45454, & DR Ff
SHINEAF B basicmath_small U322 7 B Tera Term
R . B ER DR N 2R S Mibench £
A0 TE B iy 1 25 SR R AT He A, 3k 19 733 AT, 5
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Research on functional verification method processor
model built by Chisel

. 1 . 2 1

WU Lening , WANG Miao”, CHEN Fu
1.AVIC Xi'an Aeronautics Computing Technique Research Institute, Xi’an 710076, China;
2.School of Computer Science, Northwestern Polytechnical University, Xi'an 710072, China

Abstract; With the increasing complexity of hardware design, verification has become the difficulty of chip design.
In order to effectively shorten the overall working time of the design process, it is necessary to work out a method to
quickly find design errors in the verification that takes up a lot of time in the design. The design under test is an
ARM Chisel compatible with the ARM V4 instruction set architecture (ISA) processor model. The processor model
is built with a new hardware language Chisel and is a highly complex hardware design. Based on this embedded pro-
cessor model, (Da random instruction generator supporting all instructions of the ARM V4 ISA architecture is de-
signed to increase the speed of generating test stimuli; @based on the characteristics of the new construction lan-
guage Chisel, designed for the processor model under test four verification stages: primary verification at the Chisel
level, rapid verification of coverage, direct test verification and verification of complex applications, to ensure that
the expected coverage is achieved; 3built in the Chisel environment and Verilog environment based on the embed-
ded processor model Test platform. The test platform can quickly and accurately find errors and locate errors while
collecting coverage, which improves the verification speed. Finally, the FPGA acceleration method is used to accel-

erate the verification of large-scale application programs and shorten the verification cycle.

Keywords: Chisel; processor model validation; ARM architecture ; instruction generator; test stimulus
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