cadence

Design Methodology Key to
Semiconductor recovery and
Economic Success

Charlie Huang, Ph.D.

Senior Vice President and
Chief Strategy Officer

Toanan




2

Semiconductor industry trend

CELL PHONE
AND COMPUTER
UNIT SALES UP
60% IN 2010
(SIA)
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IMF forecast for global recovery and
WSTS forecast for semiconductor recovery
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SoC drives semi industry revenue growth
Big design challenge —
Bigger verification challenge

Source: ITRS Roadmap 2008

800%

70 — ‘7x growth in’
700% | @ \Verification effort / verificaton || gm T ToTTTToooos
600% | [ New Design effort effort )

60 — yah

jgg:f / ‘4x growth in
° new design

50 7 300w / / effort

200% /‘/’:/

40 — /

b

SoC

$B

30

20

10

0661
66T
66T
9661
8661
000¢

Source: Semico 2009

cadence

4 © 2010 Cadence Design Systems, Inc. All rights reserved.




SoC verification challenge grows
Many cores, much more logic and memory
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Metric-driven verification methodology
Speeds design and reduces risk
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http://www.ovmworld.org/index.php

Measurable advantages
of metric-driven verification
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Utilize Verification IP (VIP) to speed design and
reduce risk

TDIP Modeling
Methodology

C-to-Silicon

RTL i
Simulation

Reuse Algorithm to
Architecture

Reuse Architecture to
Micro-architecture
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Utilize Verification

reduce risk

Broad Cadence portfolio
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IP (VIP) to speed design and

Industry
Standards

Open Verilication Methodology
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Technical depth

Universal Verification Component (UVC)

Automated compliance management
system (CMS)

OVM multi-language testbench
interface

Complete protocol functional
coverage

Verification depth

Constrained random test generation

Complete protocol checking
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Integrated solution

Bus functional model

Built-in metric-driven verification

Delivers 2-10x greater productivity
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Mixed-signal design is becoming more pervasive
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Mixed-signal verification is complex

Digital mixed-signal

How do | verify the digital 15
: : Multi-channel Cycle o2 : g e
content in this SoC? estiires catenls | ERINE l —
Generator Modsl (COM) | | ArBLVE |4 - |

How do | verify the mixed-signal

1 D-RAM
interconnects? L] Z oo
Core
DA, v A
DUT — o
Software
1 Wemnory je-|—» Ve

b Radio |l WLAN WLAN
C'w I/F Modem BuP

T S S |

Interrupt| | Clock

APB
Uve

o Gen Timers | | GPIO
| - T
M ea’su re Radio GPIO UART | | UART SEINI
IF uvC uvC uve uve [
:::w WiLD EAGLE V1.2 I I I MUlt-chianel
- AN B || o8 || SV squence | SB
uve Gengrator
i T j
How do | verify the
. . [} Behavioral Verilog —Je (=] TLM (SystemC)
How do | abstract mixed-signal IP? [ SystemVerilog CVerlogRTL ] CCM (C)
) ] ¥HDL RTL S/B Score Board
analog behavior? [ Behavioral VHDL

cadence

11 © 2010 Cadence Design Systems, Inc. All rights reserved.




Each domain has traditional approaches

Digital

Mixed-

signal

Analog

Virtuoso®
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Increased verification requirements mean

Increased compute loads —
and increased delay

Much
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Many
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Multi-core technology offers a
solution to EDA scaling
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But typical EDA tasks limit the scalability
of multi-core approaches

Relative speedup of DRC for typical designs
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Success requires picking the right multi-core
approach for each EDA task

Application Parallelization Models

Multithreaded
Application
(MT)

Single threaded
Application

are Mem V

Easy to develop and  Shared Memory makes easy
debug to thread/parallelize
computations.

Thread synchronization
needed

Scalability limited by
hardware
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Distributed
Application (DP)

Network
67

No shared memory. Connectivity by messages
across network backplane

Requires application re-architecture work to
synchronize computations due to lack of shared
memory and crossing process boundary

Excellent scalability, performance, and design
throughput

I cadence




Multi-core solution can approach linear scaling
Example: NanoRoute SuperThreading
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The ultimate multi-core approach

Performance

Number of CPUs
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Summary

Process-node-driven design improvements are slowing,
but design-methodology-driven design improvements
are increasing

Different companies get radically different performance
from the same processes

For many companies, multicore technology
and design methodology improvements have
become more important than Moore’s Law
In meeting market requirements

cadence

19 © 2010 Cadence Design Systems, Inc. All rights reserved.



cadence

—

|




