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Design and Implementation of a Six-Stage Pipeline
RV32I Processor Based on RISC-V Architecture
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ABSTRACT

UC Berkeley developed RISC-V, which is an open-source Instruction Set Architecture. This paper proposes a 32-
bit 6-stage pipeline architecture based on the RV32I RSIC-V. The performance of the proposed 6-stage pipeline
architecture is compared with the existing 32-bit 5-stage pipeline architecture also based on the RV32I processor ISA
to determine the impact of the number of pipeline stages on performance. The RISC-V processor is designed in
Verilog-HDL and implemented using Quartus Prime 20.1. To compare performance the Dhrystone benchmark is used.
Subsequently, peripherals such as GPIO, TIMER, and UART are connected to verify operation through an FPGA.
The maximum clock frequency for the 5-stage pipeline processor is 42.02 MHz, while for the 6-stage pipeline

processor, it was 49.9MHz, representing an 18.75% increase.
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Fig. 1. RISC-V 5-stage pipeline RV32I processor architecture.
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Fig. 2. RISC-V 6-stage pipeline RV32I processor architecture .
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Fig. 5. Control Hazard due to Branch Dependency.
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