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Design and Simulation of ARM Processor with Interrupts
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Abstract Despite its low cost, ARM is widely used in smartphones, digital cameras, home network devices,
and wireless technologies because of its low power consumption and reliable performance. The domestic
memory semiconductor design technology is in the world's highest level, but that of the processor is far
less than that, which results in the technology unbalance between the memory and the processor. When
designing a processor, exception and interrupt capabilities are requisite, but this is often omitted in the
research stage. However, exception processing and interrupts must be included in order for the
processor to function fully. In this paper, we design a 32-bit ARMv4 family of processors with exception
handling and interrupts using VHDL and verify with ModelSim. As a result, ARM's exception and

interrupts are successfully performed.
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Table 1. The type, priority and vector address of ARM
processor interrupts

UHHEE 73 st o= A
Reset 1 0x00000000
Data Abort 2 0x00000010
FIQ 3 0x0000001C

IRQ 4 0x00000018
Prefetch Abort 5 0x0000000C
SWI 6 0x00000008
Undefined 6 0x00000004
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Table 2. The return address offset and return
instruction from the interrupts of ARM

processor
EHEE &3 QmAl B0
Reset ferie 9e
Data Abort -8 M?)I{/BS IIDRC#?HR
[
e - ME)%SS %ﬁ%fﬂ}u&
Prefetch Abort -4 M?)lillg IinC#ZiR
SWI 0 MOVS PC, LR
Undefined 0 MOVS PC. LR
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Table 3. The instruction set of the Designed ARM
processor
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AND EOR SUB RSB ADD ADC SBC RSC
TST TEQ CMP CMN ORR MOV LSL
LSR ASR RRX ROR
BIC MVN

MUL MLA UMULL UMLAL SMULL
SMLAL

STR LDR STRB LDRB STRH LDRH
LDRSB LDRSH
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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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Table 4. The Vector Table used for interrupt simulation
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Fig. 3. ModelSim simulation waves of ARM processor with interrupts
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