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Can You Hear Me Now?7

Incomplete System Validation
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Topics for today

« HAV use case journey
« ZeBu EP overview

« ZeBu EP demo intro




Synopsys HAV Use Case Journey SYNopPsys

Bring-up time Power budget

Software/
Hardware

Power/
Performance
Analysis

Early RTL RTL Software

Verification Regression Bring-up Validation

RTL regression TAT OS boot time New Al HW and SW
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« SW integration only in silicon
Challenges * Risk of silicon re-spin
» Cost, schedule overrun and lost revenue

@

* Pre-silicon SW validation
Goals « SW and HW bugs removed pre-silicon
» Reduced project cost and schedule

Software * Full, early SoC model executing SW fast
Requirements  Support of critical SW (boot, app, training)
* OS boot in 30 min

Bring-up

Risks * Lack of IP models

 Lack of experience with hybrid technologies
{z@ « HAV platform stability

S « Fastest hybrid platform ZeBu / Virtualizer
‘ Solutions - Experience and broadest model portfolio

« 30+ users: Samsung, Google, ....
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« Silicon power budget exceeded
Challenges « Software fix insufficient
 Lost customers and revenue opportunity

@

|
« Silicon power within expected budget

Goals » Optimization of architecture for SW workload

* Winning design sockets

|
« Analyze power for long workloads
Performance Requirements « Scalable, fast TAT power calculation
Analysis » Analyze performance bottlenecks

Power/

g  Using sign-off power tools is too slow

Risks  Synthetic workloads do not represent reality
« Analysis too late for making RTL changes

. Leverage fastest emulation engines
‘ Solutions  Full power analysis flow
* Deployed at AMD, Samsung,...
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« Validating a new processor architecture
Challenges * New Al SW stack on new Al architecture
* Running enough application tests pre-silicon

@

» Processor RTL compliance with ISA
Goals « Run long Al workloads on final architecture
« Execute complex networking traffic

SW/HW  |ISA reference model and compliance test
Requirements * Fast and reliable execution engine
* Interfaces to real or virtual traffic generation

Validation

Risks * RTL debug using multiple HAV platforms

 Reliability of HAV platform for long SW runs
{/Jo(b « HAV compile for complex designs

. Leverage fastest emulation engines
‘ Solutions  Arm or RISC-V reference models
@ « Arm compliance test suite (SBSA)
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Synopsys HAV Use Case Journey SYNopPsys e

Bring-up time Power budget Interface compliance

Early RTL RTL Software COWEH ok Certification/

Performance Hardware

Verification Regression Bring-up Analysis Validation

Compliance

RTL regression TAT OS boot time New Al HW and SW

SNUG EUROPE 2024 8



« DUT Interface may not be compliant w/ spec
Challenges « DUT Interface may not work w/other devices
 Chip respin maybe required

@

« Run compliance tests at-speed
Goals » Run interoperability tests at-speed
« Verify interop. between Controller and PHY

Compliance * PHY board w/ IP testchip
Requirements » High-performance FPGA platform for at-
speed testing

Certification

Risks  FPGA Timing closure not possible

g « PHY board w/ IP testchip not available
« DUT Interface SW driver development time

= « HAPS = Industry Highest Performance
‘ Solutions * HAPS IPK = pre-validated SNPS Interface

IP Prototype running at-speed w/ SW drivers
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Broad Protocol Solution Across Use Cases SYNoPsys' ° |
PCle 6.0, CXL 3.0, USB 4, HBM3, UCle...

At-speed
Rate-adapted  1rafic from
Traffic Real Interfaces

SURERSPEED e AETILLE i 1 from Real

(T OO Llj'l UCle HDMmMI Software Virtual Traffic  Interfaces Protocol
H « Link LI.!nglrs.?lLC:I:Lp‘I_T 16 ICETAIAN 1T KEDIN 1B 0T fr?n: Sfcalable ———— Interface

nterraces
PClI ¢ i f— Adapt
e gepec ONFi — cpors |
iSIG mipralliance E— OPEN NAND xhaustive Transactors
FLASH INTERFACE ) Protocol II
Functional Verification

Software

VIPs H

Protocol validation using

physical and virtual testers ™ il- ZeBu EP
_ Testbench - ZeBu Server
AMKEYSIGHT  Ospirent” ves
/I n ri tSU ROHDE&SCHWARZ
f oaneing e RoHDE s ® IP/Subsystem RTL SoC RTL
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IP Prototyping Kits for HAPS and ZeBU EP  synoesys ()

’ ngh Qua“ty & Ease of Use Synopsys IP Prototyping Kit for HAPS and ZeBu EP
— Validated Synopsys IP FPGA Reference Design

; : Analog
— Ease Synopsys IP Integration into SoC Prototype i

DesignWare
PHY
. . . DW-IP FPGA Ref. Design HTI
* Flexible Configurations (Verilog Source Code,
Simulation Testbench, pre-built ——
— Documented supported configurations with image, ProtoCompiler Scripts) —
automated reconfiguration flow Software e onWare
. . . (Driver Source Code, Example Controller
— Other configurations supported via SowW gt i

scripts, Linux Kernel config)

* Soft Only Deliverables

— Additional hardware required to run reference
designs documented in prerequisites Y o

AX] Master
Bridge

Used with HAPS and ZeBu EP
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IPKs enable SW development and Compliance synopsys ° '
Industry Unique Combination of Synopsys IP and Synopsys HAV

OOB Software HAPS / ZeBu EP
IP Driver Development

Out of the Box

eal-World Desktop i
S evice | PHYIE  SNPS  AXIEIIR o Software Driver

CTRLIP EP Development

HAPS / ZeBu EP

3 Party
Interop Tests

Real-World
; PHY I/F
Device E— SNPS

CTRL IP

HAPS / ZeBu EP

Protocol
Connector

cquipment : PHYIE  SNPS Compliance
CTRL IP Tests
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Verification & Validation Use Cases Synorsys:

Broad Portfolio of HAV Platforms and Solutions

Early RTL 7 Compliance/

I

Verification o i J\“\“‘#}}j{ Certification

Verdi & VCS 1‘- 1_- HAPS IP Prototyping Kit

Software/ By

Hardware I
\CLEEUCIET APS Protocol  Speed
Interface Card Adaptor

RTL
Regression

s B

Power/
So_ftware HAPS-100 Performance i-::-: g
Bring-up e

Analysis

Virtualizer Platform Architect ZeBu Empower

Unified Core Technologies: Compile, Debug, Hybrid, Transactors
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https://youtu.be/RYxf05q5-hw

Synopsys HAV Product Family SYNOPSYS’ °

Highest-performance HAV and Pre-silicon SW Development Use Case Leader

7ZeBu Server ' Most Scalable HAV Platform
Lowest TCO, and Most Reliable Emulation

Single Hardware Platform — all HAV Use Cases

ZeBu EP Lowest TCO for both Emulation and Prototyping

Highest performance HAV Platform
At-Speed Protocol Validation with Broadest IP Support for Prototyping
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ZeBu EP2

Single Hardware Platform — all HAV Use Cases

Highest performance for up to 5.8 BG designs

1.4 BG capacity per rack

Proven HAV use cases

Emulation and Prototyping flexible use

Direct-connect architecture using HAPS-100 12 FPGA
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ZeBu EP Customer Success Example SYNOPSYS' o

40k Regressions per week on ZeBu EP platforms

Validation Platforms ﬁ e

* Virtual Platform with Emulator * Real Host/Device with FPGA

Virtual Platform }* ‘ Gen N-1 Host | Debug PC |
Emulator " - FPGA ‘QS_T ‘
[ sat%cmr ) |m|xtor| | Hos pjazl‘sndge | ‘ Presented at
our > our e SNUG Silicon Valley 2024
Controller Controller

Uniformed build approach for both platforms presented in 2022 SNUG SV

Improving Execution Efficiency and Debug Throughput using ZeBu EP1 for Emulation and Prototyping - Jing Zhanq - Intel
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https://www.synopsys.com/news/pubs/snug/2024/silicon-valley/hardd1s3-zhang-pres-user.pdf

ZeBu EP Demo: Video Streaming Synorsys: e

Using emulation for SW/HW validation with virtual interfaces and
real-world interfaces

1011
0100

Input source can Simultaneous Video decoder SW/HW validation
be pre-captured display on video implemented with full visibility
video frames or transactor virtual in hardware and dynamic
live real device screen and trigger capability
(MIPI camera) actual display

Validation through visual inspection of video output
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Flexibility for Different Interface Technologies  synopsys °

ZeBu EP1 can switch use mode for different runs with one HW setup

M. ZcBu EP Module

AXI| Stream AXI S, _
source sel. R Video
Vid g © Xtor
IG€0 Video RGB 3 x 8bit + H/V sync video
decoder
I A l

Video File
DDR (ZRM)

Runtime host display

AXI Xtor

‘ (IP config)
Emu clock domain (25 MHz) [ ) {
Runtime host
- Speedadaptation MIPI CSI DDR4 N HT3 MIPI HSIO MIPI DSI
camera (D-ICE) daughter board to HDMI

Fastest Clock domain (800 MHz) L
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A Better Zoom Day...

Certification and Compliance with Synopsys ZeBu EP
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