
COMP122

© Jeff Drobman
2016-2023COMP 122

ISA Architecture

RISC-V

email jeffrey.drobman@csun.edu

website

Dr Jeff Drobman

drjeffsoftware.com/classroom.html

Rev. 9-28-23



COMP122

© Jeff Drobman
2016-2023Index

vHistory à slide 3
vBSD à slide 31
vRISC-V ISA à slide 11
vR5 Foundation à slide 29
vBenchmarks à slide 32
vCores à slide 35
vDesign Tools à slide 43
vSoftware à slide 48
vBSD à slide 51
vRISC-V Cores à slide 56



COMP122

© Jeff Drobman
2016-2023RISC-V

RISC-V
History



COMP122

© Jeff Drobman
2016-2023RISC-V History



COMP122

© Jeff Drobman
2016-2023RISC-V History



COMP122

© Jeff Drobman
2016-2023RISC-V History



COMP122

© Jeff Drobman
2016-2023RISC-V History Timeline



COMP122

© Jeff Drobman
2016-2023Books (Patterson & Hennessy)



COMP122

© Jeff Drobman
2016-2023RV vs ARM

Microcontroller
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XLEN = 32/64
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$59



COMP122

© Jeff Drobman
2016-202364-Bit Multi-Core Linux



COMP122

© Jeff Drobman
2016-2023Multi-Core Dev Board

$999



COMP122

© Jeff Drobman
2016-2023FPGA Expansion Board



COMP122

© Jeff Drobman
2016-2023RISC-V

Design Tools



COMP122

© Jeff Drobman
2016-2023RISC-V Design

RISC-V is a general-purpose license-free open Instruction 
Set Architecture [ISA] with multiple extensions. It is an ISA 
separated into a small base integer ISA, usable as a base for 
customized accelerators and optional standard extensions 
to support general-purpose software development. RISC-V 
supports both 32-bit and 64-bit address space variants for 
applications, operating system kernels, and hardware 
implementations. So, it is suitable for all computing systems, 
from embedded microcontrollers to cloud servers.
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I have defined Maven Silicon’s RISC-V verification 
flow using the correct by-construction approach. 
The approach is to build a pre-verified 
synthesizable RISC-V IP fundamental IP building 
blocks library and create any kind of multi-stage 
pipeline RISC-V processor using this library. 
Finally, the multi-stage pipeline RISC-V processor 
IP can be verified using Constrained Random 
Coverage Driven Verification [CRCDV] in 
Universal Verification Methodology [UVM] and 
FPGA prototyping.
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https://www.youtube.com/watch?v=AOC7KmHvx
9w

https://urldefense.proofpoint.com/v2/url?u=https-3A__www.youtube.com_watch-3Fv-3DAOC7KmHvx9w&d=DwMFaQ&c=Oo8bPJf7k7r_cPTz1JF7vEiFxvFRfQtp-j14fFwh71U&r=XgHusfgp_qASYengbVCakIEcu7eERY8qFNzADDNQ7VA&m=rjbU2kOVNJRUh3PzqyFpw9OLTWQ2uOv2f0IPfDGBh7E&s=9TPp5rcJnjHs86a7hS8LS1y0qq-B2vErLJr3I7TeF1I&e=
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Way beyond tailorable, fully configurable RISC-V 
cores match the requirements

Most RISC-V vendors offer a good list of tailorable 
features for their cores. Atrevido has been envisioned 
from the ground up as a fully customizable core where 
everything is on the table. A customer interview phase 
determines the application’s needs, and then the core is 
optimized for power-performance-area (PPA). Don’t need 
a vector unit? No problem. Change the address space? 
Sure. Need custom instructions? Straightforward. 
Coherency, scheduling, or tougher needs? Semidynamics 
has carved out a unique space apart from the competition, 
providing customers with better differentiation as they 
can open up the core for changes – Open Core Surgery, 
as Espasa enthusiastically terms it. “We can include 
unique features in a few weeks, and have a customized 
core validated in a few months,” says Espasa.

https://semiwiki.com/category/ip/risc-v/


COMP122

© Jeff Drobman
2016-2023RISC-V Cores



COMP122

© Jeff Drobman
2016-2023RISC-V Cores



COMP122

© Jeff Drobman
2016-2023RISC-V Cores

9-18-23

Z = aX + b

Vector-Scalar

Z = aX + Y
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