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Emergence of Verification Complexity
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What’s my total cost of
verification?

Can | trust my env to run for
multiple days/weeks?

Do | have a solution to support
multi-Billion gate designs?

Can | enable post-Si workloads
in pre-Si environment?

Can my testcase run faster?




User Requirements for Hardware Assisted Verification

. Why HAV?
Verification Use Cases HW Assisted Verification

Example of Industry Solution
ZeBu Server 5

User Requirements for

“Software-first” approach

Early RTL verification

l

RTL regression

l

SW bring-up

l

SW/HW validation

l

Performance/Power

l

Compliance/Certification

A Typical User Scenario for
“software-first”:

SoC level testing using real
world scenarios requires
Trillion cycle execution on
Billion gate designs

Challenge w/ Simulation:
Low simulation performance
makes it a non-starter

Industry Trend:
HAV has become primary
solution for DV sign-off

Fastest:
Test execution time

> SYNoPsSys

Unmatched Reliability:

Weeks of uninterrupted run

)

Scalability:

Support multi-Billion gates

Software-first:
Collaterals for SW bring-up

Shift-left:

Post-Si contents in Pre-Si

Cost Effective:
Offer best TCO

< Up to 8 MHz Perf

99.9% + uptime

Up to 30BG capacity

Hybrid, Real devices

Power & Perf Analysis
Compliance & Certification

3BG/m?2 Capacity density
<6 kW/BG Power usage




Verification Use Cases’ Correlation w/ Si Readiness

Early RTL Verification

RTL Regression High Quality RTL
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SW Bring-up

Requirements

Silicon

Ready to Use Software | ¢e—

SW/HW Validation Tools and Methodology

for Analog Calibration

Characterization

Performance/Power Analysis
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Compliance and Certification

Combination of above use cases _—

Si Life cycle




Testbench Requirements for All Use Cases
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Industry Solutions for Testbench Requirements
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Industry Solutions for Testbench Requirements

Host PC *

Speed Adaptor (SA)
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SW-driven Power Estimation
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Real
Software
Scenarios

Enable SW
Optimization

Activity Data
RTL/Gates .
Enable HW
Optimization
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HAV: Emulation

Activity data for the entire software workload

Power Profile

Signoff

and
Frames
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High Performance Power Profiling for

Software Workloads

SW, HW power optimization with real workloads
Identify signoff windows and frames

Windows

Power and Rail Signoff

Highest accuracy power analysis
Static and dynamic IR drop

|
Accuracy =

Enable Post-Silicon
Power Debug

Silicon Power Measuremen
Is power meeting spec/target?

real-world




Technology Requirements for Power Estimation

DESIGN
CAPACITY

CYCLE
CAPACITY

CLOUD
ENABLED

POWER
CONTINUUM

DESIGN CAPACITY: Billion Gates

» 204 flattened design object capacity, binary save/restore
* 10x compaction for most designs, 100x for Al designs

CYCLE CAPACITY: 100M cycles

» Billion cycle Weighted Activity Profile (WAP)
* Cycle power for 200M cycles with actionable accuracy

FAST TAT: Real Workload Processing in a Day

* 300MG design, 1.5M cycles in 12hrs
* B5M cycles for GPU designs in 3hrs

CLOUD ENABLED: Optimized Compute/Storage for Local Clouds

* 46M cycles for GPU in 2.5hrs using 150 CPUs of 32GB local cloud
* Scalable to 2K+ CPU cores in low memory 32GB local cloud

POWER CONTINUUM: Continuity from SW Use Case to Sign-Off

* Reuse existing ZeBu models
* Feeding output into PrimePower (within 5% signoff accuracy)




Shift-Left for Performance Analysis

A case study of SSD controller device
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Summary: Industry Assessment

Synopsys Emulation Delivers Shift-Left with Software-First Verification Approach

Performance across different design B - Mobile SoC Provider: —and make our
shiles ‘= % | Our designers can now identify
(0))

— products moré competitive in the market.

14

y Leading Processor Company:

We . Before
ZeBu EP1 we. could only boot to that level usmg virtual/hybrid models

Mobile Compute Company:

The will encourage us to h -
for bugs. It has already unt more aggressively

CPU Provider:

enabled in pre-Si oy, operations. FUllWindows'
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