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Challenges

Rising complexity of SoCs
o Multi-Die, Chiplet-based architectures

Extra long Full-Chip simulation times

Vertical reuse in different steps
o Pre-Si assertions in Emulation
o UVM sequences in Post-Si
o SV constraints in Emulation and/or Post-Si

Scarce supply of motivated DV engineers &
o Insufficient focus on DV in college curriculum
o College grads opt-in for design vs. DV




Current Practices

Universal Verification Methodology (UVM)

Re-usable agents across projects @
Fits well with SV constrained-random stimulus generatiori@
Provide means of TLM @
Traditionally relies on dynamic simulation o
Slower for larger designs
Development turn-around time for new |Ps o s

UVM
.




Current Practices

Formal Property Verification (FPV)

o Gaining momentum in the last few yed@

Assumptions

- High confidence © - T
o No need for stimulus © Counter i
> Not suitable for SoC DV o Assertion 2

&

o Staffing




Level 1 (Block-level)
UVM, FPV, ABV

Level 2 (Sub-system level)
UVM, ABV

Level 3 (Full-chip level)
SV DPI-C calls to C-based tests
FPV for connectivity

Need significant compute and
human resource

Hard to execute in parallel
Emulation ?

Design for Verification (DfV)?
Emulation + DfV ?




Emulation

Speed-up simulation speeds
o DUT running in hardware emulator
o TB running in Simulator

Only 2-5x speed-up

o If tightly coupled with tb running ir
a workstation

10-1000x speed-up

o TLM level testbench interaction

Testbench Design
Simulation
Design Acceleration Testbench D\ 4
(cycle-gbased, l.e. co-simulation) - 1 — 10 X
Testbench Acceleration T I
(transaction-based, l.e. co-emulation) . - 10 - 1000 X

'y

Source : Reducing Design Risk with Testbench Acceleration, Mentor Graphics,
2016




Design for Verification

Introduce synthesizable blocks/IPs that are added to the DUT

Specialized hardware blocks
Monitors
Transactors
Checkers

Can be part of final netlist --> used in Post-Si

Can be automatically generated to be used on the emulator
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DFV Contd.
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SyntheSized assertions ------------- P
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Summary

SoCs are becoming more complex
Multi-die chiplet

Pre-Si simulation cannot close the huge state-space gap

Emulation can help if not slowed down
Interaction with the host

Automated solutions to generate synthesizable DFV blocks

Instructions and masks for on-chip constrained random generators
Synthesized assertions

On-chip signal-level -> txn level convertors




Thank You'!
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