The Journal of The Institute of Internet, Broadcasting and Communication (IIBC)
Vol. 18, No. 5, pp.229-235, Oct. 31, 2018. pISSN 2289-0238, elSSN 2289-0246

https://doi.org/10.7236/J1IBC.2018.18.5.229
JIIBC 2018-5-30

VHDLE o438 ARM Z2Axe] AA 9 2ejas
Design and Simulation of ARM Processor using VHDL

0|5=

Jongbok Lee

2 °F ARME 20164 @A) v 430 A A3 g
A gAEle] e ol g5 giek Fuhe] i) sl v v
AR 1ol WA Refe] vmelsh ZRAMS] FHE WAL o] T4 R ek, YukK o TRANE AAY v
07k A% ZZEdolo] WRE Qldte] B4 25717k of ek Teivt Aol Alteradld AZFHE ModelSime FE2
U Ol 83 S ATk B =Rl AT f3 2 A A Wk R 472004 ASIC HA9] el ol VHDLE ol 3ol
32 M| E ARMv4 A9 9] ZZAME AL, ModelSime. 2 =235kt 1 A3, ARMO] 37 7] W& A3y os

FAY 5 AT,

o7 8509] 7} o1 o554, 714, 714), T A|2se] Hoo]
2] wheA) Ao oAl Al Al ol A

Abstract As of in the year of 2016, 40 million ARM processors are being shipped everyday and more than 86 billion
ARM processors are mounted in mobile communications, consumer electronics, enterprises, and embedded systems.
Nationally, we are capable of designing high-end memory semiconductors, but not in processors, resulting in unbalance.
Generally, highly expensive software programs are necessary for designing processors which makes it difficult to set
up proper environments. However, ModelSim simulator provided by Altera is free and everybody can use it. In this
paper, the VHDL language which is widely used in Europe, universities, and research centers around the world for the
ASIC design is selected for designing 32-bit ARM processor and simulated by ModelSim. As a result, 37 instructions
of ARMv4 has been successfully executed.
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Table 1. The instruction set of the Designed ARM
processor
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Fig. 1. The 5 stage pipeline of ARM processor
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Fig. 2. The block diagram of ARM processor
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Fig. 3. ModelSim simulation waves of ARM processor
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Table 2. The ARM assembly program for simulation

MOV RO, #0

ADD R2, R0, #
ADD R3, R0, #12
SUB R7, R3, #9
ORR R4, R7, R2
AND R5, R3, R4
ADD R5, R5, R4
SUBS RS, R5, R7
BEQ END

SUBS RS, R3, R4
BGE AROUND
ADD R5, R0, #0
AROUND SUBS RS, R7, R2
ADDLT R7, R5, #1
SUB R7, [R3, #4]
LDR R2, [R0, #96]
ADD RI5, R15, RO
ADD R2, RO, #14
B END

ADD R2, RO, #13
ADD R2, RO, #10
END STR R2, [R0, #100]
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