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Trends - FPGA Design Starts
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Embedded Microprocessor Use

» Rapid Growth for Embedded Processors in FPGA’s
—2003: 17%
— 2007: 37% (projected)
s Utilization of embedded processors and other embeed
ASIC-macrocells in FPGAs enables:
= High level of integration at the chip and PCB level

m Reduced number of Components on PCB
» Integrated System Design of the SOPCB

= But with all of this power comes complexity
— More later...
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Platform Based Design

s Traditional Platform Based Design
— ASIC based

m Use existing IP blocks
— CPUs, high speed 1/O’s,
— Pre-verified cores from core vendors

— Keys to Platform Design Success
m Design environment/solution that
provides the following:
— Predictable / Flexible Flow
— Design Data Management
— IP Reuse
— Design Data Visualization
— Version Control
— Powerful Design Analysis
— Accurate Design Documentation
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Design Environment for Platform Development
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Platform Based FPGA Characteristics

m Typical Characteristics

— Embedded Processors
m Hard / Soft — DSP, uController, uProcessor, etc

— Complex Architecture Specific IP

m High Quality — Tested and Qualified
— Vendor Provided
— 3 Party Provided (Mentor Inventra, etc)

— Large Flexible Memory Blocks

— High Speed 1/Os

m Gigabit speeds
= Multiple signaling standard available per I/O pin

— Multi-Million Gate Fabrics for User Logic

T —
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Why Platform FPGAS?

Discrete Component Platform FPGA:
Implementation = High Cost HDI PCB
s Low Cost PCB s High Cost Components

m Low Cost Components




Why?
s ASIC & System Integration + Flexibility!

Classic system designers

may implement a very
‘% f complex FPGA system |
hours to days.

Bus Bridge

Custom _ _
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..With Power Comes Complexity

s Challenges of Design with Platform Based FPGAsS

— Merging of Multi-Disciplines of Individuals and Teams
m System Level Design
= Logic Design
= PCB I/O Design
= PCB Design

— Optimizing the Platform Design
= Performance

= PCB Design “%

= A design solution is required to
— Maximize productivity across the disciplines
— Optimize the platform design
— Provide a highly organized and repeatable process
— Enable team based design
— Supports leading edge FPGA platform solutions
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The Solution ...

15

TSy

s Harnessing the :
Power of ‘E
Platform FPGAS S
with HDL

Designer Series

Embedded
SW Dev




Integrated System Design
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Quickly Understand Designs
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Fast Custom Peripherals
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Altera Nios Integration

SOPC Builder iy Tosks
1 F C Tt S t i M. tes I @0 Generate
. Su pports N IOS 3 N 1 C P U i : Oncep 2 'T,yspecn} _In i esﬂpp-‘icatjon ..... A\ i::era gdggi\:\éizzd
- - = ng_f.f?' E EI.-"ET+WrappeL:IG:nerator
= Quartusll 4.0 integration : CPU e ey
; i - LS eonar.o ecr-um oy
1 . B e | | “ ModelSim Compile
— Easy SOPC Builder plugin e
- . . : i bl
= Simulation View e - BEii—
Copyright @1909:2004 Altera Corporation. All Rights Resenved; fistream
- i B nios_project_i
(ModelSim) HDS g o
DeSig n Browser HBDesign Manager - Project nios_project
File Edit Wiew HDL Tasks Tools Options ‘Window Help
I EREEE LR R = LY EdEE TR
= Alternative \I@I@vﬁ;vﬂ-gvﬁ'%vﬁ-mv;'
Synthesis View for P
[ @ cpu_rom_decoder_unit

| Dezign Hierarchy
Mios_system

Gl cpu_shiftvalue_conditioner e ] Mios_system
LeonardoSpectrum g I 8 o e
o F- S epu_subinstruction_urit 1 the_boot ROM : boct_ROM
= . = [ @ cpu_targel_address Lt the_boot_ROM_s1: boot_ROM_s1_arbitrator
& P re C I S I 0 n [ E cpu_wait_counter I the_button_pio : button_pio
[ g Ext_shared_bus_avalon_slave_abitrator & = =
[ g Ext_shared_bus_bridge_arhitrator
£ e
£ min
e |
=] [ 1 77777
de D — 2| &3] seven_seq_pio = T
2 Design Data (EZE @ sever_seq pio_s1_arbitratar = i
. cesgntaa 3 SRAM_1MEpte -
- Simlation . g SRAM_1MByte_laned_modue | -
; G- Dawnstream -3 SRAM_1MByte_lanel_module I
it Syrithesis - 3] SRAM_TMByte_lane?_module = L
[}@ S_I,Jnth_\"iew.\"hd G- g SRAM_TMEwte_lane3_module A
I:I---&ﬂ test_bench
4 o

w=iVienor. - —
- Gmp e 15 - ’

h G TB, Benefits of ISD for complex FPGAs, TLD 2004 - Mer Graphics



Platform Studio Integratlo
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FPGA/PCB Integration
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FPGA/PCB Integration
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FPGA / PCB Integration Management
— Board Station, Expedition, PADS
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Designing Platform FPGAs

m Optimizing Platform
Performance

= Rapid Platform Prototyping
= Platform Design Verification
s Platform Example
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Rapid Platform Prototyping

s Development Boards and PCB
Design

m Verification

ModelSim.
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Development Boards and PCB Design

m Effective use of development boards and
development of the PCB in parallel can
greatly increase productivity

— Concurrent logic development

— Concurrent SW development
» Instantly download and test SW and/or logic in
the development board
s But, poses challenges...

— Managing the pin-out changes from the
design as targeted to the development board
and the PCB

= Changing I/O changes the P&R therefore
performance of the platform!
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HDS + BoardLink Pro+ Precision Physical

s HDS - Manages the platform
design and integrates with:

— BoardLink Pro™ to easily move
between the development board
and PCB design

= Swap pins to enabled better
routability and signal integrity

s Automatically synchronize HDL
design and PCB design (symbols, pin
outs, etc)

— Physical™ to adjust to the change S
in physical placement of the I/Os &
to maintain platform performance
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Verification

s HDS can manage the verification o
the platform design to the:

— Development board for fast real 1

time testing with software

— Simulator environment for stand
alone IP development ModelSim.
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Platform Example

m Let's look at a typical example design
— High Speed Data Processing Solution S el

Speed Processor

High . Rocket 1/0
Speed FPGA ] FPGA to FPGA

Diff Signaling A 1 Signaling

PPC for
microntrol of

datapath

User Logic User Logic
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Integrated System Design

s Applying Integrated System Design techniques to
this design example merges:

— System Design
— High Speed PCB I/O Design Isﬂ
— High Speed PCB Physical Design W 504

— Embedded processors
(Nios,Microblaze,PPC405,ARM)

— High Data Rate Memory FPGA Interface J/’/f/é’//ﬂ/é%,/ﬂ' |
_ High Data Rate External Processor Interface

— High Data Rate FPGA to FPGA Interface ¢
— FPGA DSP development e A2 __
— User logic development ‘ s
— SW Development A, °?
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Summary

s Platform FPGA Designs are Growing Quickly

n Effectively Utilizing Platform FPGA Across Disciplines for
Optimal Performance On Chip and On Board Requires a
Integrated System Design Methodologies/Solutions

s Harness the Power of Platform FPGAs with HDL Desigar
Series
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