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RISC-V – Why is it important to today?
• Often called “open source”… but “open standard” is better 

• Standardized ISA

• With a wide range of extensions (FP, DSP, Vector etc.)

• Ability to customize ISA for user applications

• Strong ecosystem

• Tools support - (LLVM, Lauterbach, IAR etc.) 

• Frameworks - (Linux, Android, AI/ML, Hypervisor…) 

• Both free (open source) and commercial cores



RISC-V in the future

• Market is pushing towards open standards

• Customers need a better way to address their 

applications

• Additional RISC-V Extensions

• Users doing their own customization of the ISA

Codasip supports the open ISA and has automation for customization 



Codasip

We do RISC-V with a twist



Bugs’ life
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Where to search for bugs

Everywhere Lighted spaces



Customer request: Make an unbreakable chain

• RISC-V is open standard
• Same baseline ISA

• Optional standard extensions

• Custom extensions

• Different microarchitectures

• Test the chain
• Pull it

• Shake it

• Check it is pulled and shaken



Verification flow: plugging the holes



Fix bugs, and improve verification

Find a new bug

Understand it and 
learn

Improve verification



Codasip strategy with Siemens
• Codasip started using formal methodology thoroughly

• Consistency checks

• Siemens “Processor Verification App”

• Dedicated OneSpin formal checker for RISC-V architecture

• For a first use Codasip tried in a core that was in development 



OneSpin’s industry proven solutions

Complete Formal Verification 

of TriCore2 and Other Processors

The content of this article was presented at DVCon 2007 and is posted with DVCon’s permission.

Complete Formal Verification 

of a Family of Automotive DSPs

Formal Verification Applied to the Renesas 

MCU Design Platform

Complete Formal Verification of RISC-V

Processor IPs for Trojan-Free Trusted ICs

GOMACTech

2019



OneSpin’s processor verification app – Flow



Processor verification app – GUI
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Processor verification app – Custom Instructions



Processor verification app – Generated Assertions
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OneSpin 360’s unique modelling principle

add x5, x4, x1

Architecture Registers

XR

FR PC

CSR

Operation

property add_p;

t_id ##0 start_state and

t_id ##0 add_instr and

...

implies

...

t_wb ##1 x5==result  and

t_wb ##0 end_state;

endproperty

add_a: assert property(add_p);

Operational Assertion

Operation

Trigger

start state

inputs

Monitoroutputs

end state

t##0 t##1



Siemens findings at Codasip (1/2)

Consistency Checks/Dead Code - Found a signal that was hardwired



Siemens findings at Codasip (2/2)
• Illegal instruction exceptions not raised

• Illegal CSR counter increment

• Legal instructions treated as illegal

• Wrong settings of floating-point flags, memory accesses, 

and program counter

• Storing the wrong address in mtval in case of a misaligned 

memory access exception.

RV32IMFCZicsr_Zifencei_Zba_Zbb_Zbc_Zbs



Conclusion

• Consistency checks and “Super” linting can find errors earlier

• OneSpin Processor Verification App allows a very efficient, 
additional way to verify

• Fixing issues earlier in the verification process than standard 
UVM

• Shorter verification times than the standard functional based 
approach

• Good complement for any verification methodology



Questions


