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The System On a Chip Challenge

+
SW Development

HW/SW Integration
System Validation

HW Design & Verification
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How Big Is It?

Semi companies asked to provide 
more

Semi companies spending more to 
develop software

Source: Global System IC (ASSP/ASIC) Service Management Report, IBS 2010
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Challenges:    
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Other

Communication with outside vendors/suppliers

Communication with customers

Communication with team members

Managing code size

Quality of vendor tools

Delay between software development and availability of target hardware

Integrating new technology/tools

Performance of software development tools

Ease of use

Cost of software development tools

Integrating hardware and software

Meeting deadlines

Debugging

What  are  your  most  important  challenges  as  they  relate  to  embedded  software  development?    
(Please  select  all  that  apply)  

N=  715  

Source: Synopsys eSW Developer Study, March 2011
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Accelerating SW Development
with Virtual Prototyping
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Host 
PC

Virtual Prototypes Accelerate 
DesignWare® USB Driver Development

USB* Driver Development/Debug:
Used for new designs as well as IP 
hardware feature additions

functionality to interact with real USB 
devices and PC applications

Software Ready When Hardware 
Is Ready

Drivers available weeks before first 
hardware prototypes
HW- -
Easily scaled to additional SW 
engineers without incremental cost

USB OTG Controller
Transaction-Level Model

USB OTG Controller & PHY
Virtual Prototype

Real-World I/O

*Achieved with both USB 2.0 & 3.0 IP
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Is Virtual Prototyping Mature?
Marvell

Virtual Platform saved 
us development costs 

and reduced the 
integration risk as we 
introduced our PXA3xx 
application processor to 
the highly competitive 

handheld and 
consumer markets.

Mazda
We need virtual 

prototyping not only to 
accelerate ECU 

development time 
while lowering cost, 

but also to ensure that 
our ECUs are safe & 

reliable.

http://rds.yahoo.com/_ylt=A0S0207TmohKzqEAB_CjzbkF/SIG=12e6bq4c8/EXP=1250552915/**http:/www.zukunftsenergien.de/hp2/images/SIEMENS-Logo.gif
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Type  of  Tools/Technologies:      
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RTL acceleration 

Virtual prototype

RTL simulation 

RTL synthesis tools

Algorithm and simulation code generation

Previous generation chip

FPGA prototype

Emulation

We develop tools/technologies in-house

Actual silicon

Hardware/software co-design

Download open source tools

Download tools from software vendors 

Currently Use Will Use in Next 12 Months

What  types  of  tools/technologies  are  you  using  for  your  current  embedded  project  and  which  
technologies/tools  do  you  expect  to  use/expect  to  continue  to  use  in  the  next  12  months?                                          
(Please  select  all  that  apply)

N=715

Source: Synopsys eSW Developer Study, March 2011
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HW/SW Integration & System Validation
FPGA-Based Prototyping

Accurate

Connected to
the Real World

Fast, Fast, Fast

HDMI
controller

UART

AMBA 2 AHB / AMBA 3.0 AXI

AMBA APB

GPIO

USB
controller

Ethernet
controller

SATA
controller

PCIe
controller

DDR
PHY

DDR
controller

USB
PHY

PCIe
PHY

SD/MMC
controller

XAUI
PHY

SATA
PHYI2C

HDMI
PHY

Audio
Codec

Audio
Processor

ADCs
DACs

Signal
Processor

Video
Front End

Video
Processor

CSI/DSI
controller

3/4GDigRF
controller

MIPI
D-PHY

MIPI
D-PHY

CPU
1

CPU
2

Software Stacks Pre Silicon

Visibility for Debug

Extendable



MPSoC 2011 - The Role of Prototyping in SoC Development - (11)

System Performance (eps: evaluations/sec or MHz clock rates)

Boot OS in 24 hrs. Boot OS in 15 min. Boot OS in 10 sec.Boot OS in 10 days

FPGA-Based Prototype

RTL
Simulation

1 eps 100 eps 1 MHz 100 MHz10 MHz

GSM Standard Reference Frequency
13 MHz

MPEG-2 System Time Clock
27 MHz

USB
30 MHz

HDTV
72 MHz

Emulation

Acceleration

HW/SW Integration & System Validation
Real World Performance Required
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Certify Synplify Premier

Synopsys' FPGA-Based Prototyping Solution
Build Around HAPS Prototyping System

Identify

HAPS
HDL

Co-Simulation
Hybrid 
PrototypingUMRBus

SCE-MI

FPGA-Based 
Prototyping Solution

implementation
run time support
debug

Performance and 
Accuracy vs. Time to 
Prototype tradeoff 
remains
FPGA-Based 
Prototyping will get 
closer to the comfort of 
emulation without 
loosing Performance 
and Accuracy

http://hapssupportnet.synplicity.com/synopsys/gallery/photos/DVI_1x1A.jpg
http://hapssupportnet.synplicity.com/synopsys/gallery/photos/FLASH_1x1.jpg
http://hapssupportnet.synplicity.com/synopsys/gallery/photos/CONF30.jpg


MPSoC 2011 - The Role of Prototyping in SoC Development - (13)

DesignWare® IP Prototyped with HAPS
Achieves Higher Quality in Less Time

Comprehensive Verification with HAPS
Functional verification
Interoperability testing

Between controller and PHY
Between our IP & commercially-available 
devices
With standard software stacks (Linux & 
Windows)

plugfests
Product demos

Benefits for SATA & PCIe prototypes
Saved 4-6 mos vs. custom board 
Caught ~10 critical bugs missed in 
simulation
Streamlined support

Customers have same HW platform

DesignWare SATA & PCIe Endpoint 
HD Video Prototype

HAPS 51T

5 Gb/s

To PCIe Host (e.g., PC)
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Predictable Success


