
www.semiconvn.comSEMICON IC Design Training Center

nnA simple FPGA modelA simple FPGA model

nnFullFull--adder realizationadder realization

nnDemosDemos

FPGA CircuitsFPGA Circuits
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Presentation ReferencesPresentation References

nn Altera Training Course “Designing With Altera Training Course “Designing With QuartusQuartus--II”II”
nn Altera Training Course “Migrating ASIC Designs to FPGA”Altera Training Course “Migrating ASIC Designs to FPGA”
nn Altera Training Course “Introduction to Altera Training Course “Introduction to VerilogVerilog””
nn S. Brown and J. Rose, “Architecture of S. Brown and J. Rose, “Architecture of FPGAsFPGAs and and CPLDsCPLDs: A : A 
Tutorial”, Department of Electrical and Computer Engineering, Tutorial”, Department of Electrical and Computer Engineering, 
University of TorontoUniversity of Toronto

nn Online academic notes “Online academic notes “pldpld devices.pdfdevices.pdf””
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What are Programmable Chips?What are Programmable Chips?

nn As compared to hardAs compared to hard--wired chips, programmable chips can be wired chips, programmable chips can be 
customized as per needs of the user by programmingcustomized as per needs of the user by programming

nn This convenience, coupled with the option of reThis convenience, coupled with the option of re--programming in case programming in case 
of problems, makes the programmable chips very attractiveof problems, makes the programmable chips very attractive

nn Other benefits include instant turnaround, low starting cost andOther benefits include instant turnaround, low starting cost and low low 
riskrisk
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What are Programmable Chips?What are Programmable Chips?

nn As compared to programmable chips, ASIC (Application Specific As compared to programmable chips, ASIC (Application Specific 
Integrated Circuit) has a longer design cycle and costlier ECO Integrated Circuit) has a longer design cycle and costlier ECO 
(Engineering Change Order)(Engineering Change Order)

nn Still, ASIC has its own market due to the added benefit of fasteStill, ASIC has its own market due to the added benefit of faster r 
performance and lower cost if produced in high volumeperformance and lower cost if produced in high volume

nn Programmable chips are good for medium to low volume products. IProgrammable chips are good for medium to low volume products. If f 
you need more than 10,000 chips, go for ASIC or hard copyyou need more than 10,000 chips, go for ASIC or hard copy
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What is Available?What is Available?

nn PLA (Programmable Logic Array) is a simple field PLA (Programmable Logic Array) is a simple field 
programmable chip that has an AND plane followed by an programmable chip that has an AND plane followed by an 
OR plane. It is based on the fact that any logical OR plane. It is based on the fact that any logical 
function can be written in SOP (Sum of Products) form function can be written in SOP (Sum of Products) form 
thus any function can be implemented by AND gates thus any function can be implemented by AND gates 
generating products which feed to an OR gate that sums generating products which feed to an OR gate that sums 
them upthem up
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ExampleExample

nn F(A,B,C) = A’B’C + AB’C + ABCF(A,B,C) = A’B’C + AB’C + ABC

nn How will it be implemented in a PLA?How will it be implemented in a PLA?
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What is Available?What is Available?

nn CPLD (Complex Programmable Logic Device) consists of CPLD (Complex Programmable Logic Device) consists of 
multiple PLA blocks that are interconnected to realize multiple PLA blocks that are interconnected to realize 
larger digital systemslarger digital systems

nn FPGA (Field Programmable Gate Array) has narrower FPGA (Field Programmable Gate Array) has narrower 
logic choices and more memory elements. LUT (Lookup logic choices and more memory elements. LUT (Lookup 
Table) may replace actual logic gatesTable) may replace actual logic gates
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Lookup TableLookup Table

nn A LUT (Lookup table) is a one bit wide memory arrayA LUT (Lookup table) is a one bit wide memory array
nn A 4A 4--input AND gate is replaced by a LUT that has four address input AND gate is replaced by a LUT that has four address 
inputs and one single bit output with 16 one bit locationsinputs and one single bit output with 16 one bit locations

nn Location 15 would have a logic value ‘1’ stored, all others woulLocation 15 would have a logic value ‘1’ stored, all others would be d be 
zerozero

nn LUT’sLUT’s can be programmed and reprogrammed to change the logical can be programmed and reprogrammed to change the logical 
function implementedfunction implemented



www.semiconvn.comSEMICON IC Design Training Center

LUT FOR 4LUT FOR 4--INPUT EVEN PARITY INPUT EVEN PARITY 
GENERATORGENERATOR

ADDRESS ADDRESS (BINARY) CONTENTS

0 0000 0

1 0001 1

2 0010 1

3 0011 0

4 0100 1

5 0101 0

6 0110 0

7 0111 1

8 1000 1

9 1001 0

10 1010 0

11 1011 1

12 1100 0

13 1101 1

14 1110 1

15 1111 0
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LUT in a CLBLUT in a CLB
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PLD Design FlowPLD Design Flow

Synthesis
- Translate Design into Device Specific Primitives
- Optimization to Meet Required Area & Performance Constraints

Design Specification

Place & Route
- Map Primitives to Specific Locations inside
Target Technology with Reference to Area &
Performance Constraints

- Specify Routing Resources to Be Used

Design Entry/RTL Coding
- Behavioral or Structural Description of Design

RTL Simulation
- Functional Simulation
- Verify Logic Model & Data Flow 

(No Timing Delays)

LE M512

M4K I/O
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PLD Design FlowPLD Design Flow
Timing Analysis

- Verify Performance Specifications Were Met
- Static Timing Analysis

Gate Level Simulation
- Timing Simulation
- Verify Design Will Work in Target Technology

PC Board Simulation & Test
- Simulate Board Design
- Program & Test Device on Board

tclk



www.semiconvn.comSEMICON IC Design Training Center

Why FPGA?Why FPGA?

nn FPGA chips handle dense logic and memory elements FPGA chips handle dense logic and memory elements 
offering very high logic capacityoffering very high logic capacity

nn Uncommitted logic blocks are replicated in an FPGA with Uncommitted logic blocks are replicated in an FPGA with 
interconnects and I/O blocksinterconnects and I/O blocks
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FPGAFPGA
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Manufacturers and types of Manufacturers and types of FPGAsFPGAs

nn Quick LogicQuick Logic

nn ActelActel

nn AlteraAltera

nn AtmelAtmel

nn DynaChipDynaChip

nn LucentLucent

nn MotorolaMotorola

nn VantisVantis

nn XilinxXilinx

nn Gate FieldGate Field

nn II--CubeCube

nn LattixLattix

nn AptixAptix

nn AntifuseAntifuse--FPGAFPGA

nn SRAMSRAM--FPGAFPGA

nn FlashFlash--FPGAFPGA

nn FPIDsFPIDs
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Altera’sAltera’s FPGA LayoutFPGA Layout
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Meet Altera: Our Industry ContactMeet Altera: Our Industry Contact

� Programmable Devices

� Design Software
� Intellectual Property (IP)
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nn Programmable Logic FamiliesProgrammable Logic Families

–– High & Medium Density FPGAsHigh & Medium Density FPGAs
» Stratix™ II, Stratix, APEX™ II, APEX 20K, 

& FLEX® 10K

–– LowLow--Cost FPGAsCost FPGAs
» Cyclone™ & ACEX® 1K

–– FPGAs with Clock Data RecoveryFPGAs with Clock Data Recovery
» Stratix GX & Mercury™

–– CPLDsCPLDs
» MAX® 7000 & MAX 3000

–– Embedded Processor SolutionsEmbedded Processor Solutions
» Nios™, ExcaliburT™

–– Configuration DevicesConfiguration Devices
» EPC

Introduction to AlteraIntroduction to AlteraDevicesDevices
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Introduction to AlteraIntroduction to AlteraDesign SoftwareDesign Software
nn Software & Development Tools: Software & Development Tools: 

–– QuartusQuartusIIII
» Stratix II, Stratix, Stratix GX, Cyclone, APEX II, 

APEX 20K/E/C, Excalibur, & Mercury Devices
» FLEX 10K/A/E, ACEX 1K, FLEX 6000,  MAX 

7000S/AE/B, MAX 3000A Devices

–– QuartusQuartusII Web EditionII Web Edition
» Free Version 
» Not All Features & Devices Included

–– MAX+PLUSMAX+PLUS®® IIII
» All FLEX, ACEX, & MAX Devices
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Altera University ProgramAltera University Program

nn Under our membership contract, we subscribe to Under our membership contract, we subscribe to QuartusQuartus design software design software 
and serve its three floating licensesand serve its three floating licenses

nn The number of licenses will be increased based on growth in usagThe number of licenses will be increased based on growth in usagee
nn Altera plans to send us Cyclone FPGA programming boards and a feAltera plans to send us Cyclone FPGA programming boards and a few FPGA w FPGA 

chipschips
nn Cyclone is the lowest cost FPGA family ($3Cyclone is the lowest cost FPGA family ($3--$7 per chip) and includes $7 per chip) and includes 

maximum of 20K logic elements and 300Kbits of memorymaximum of 20K logic elements and 300Kbits of memory
nn StratixStratix is the highest density FPGA with max of 80K logic elements, is the highest density FPGA with max of 80K logic elements, 

10Mbits memory, PLL, DSP and DDR interface blocks10Mbits memory, PLL, DSP and DDR interface blocks
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QuartusQuartusII Development SystemII Development System

nn FullyFully--Integrated Design ToolIntegrated Design Tool

nn Multiple Design Entry MethodsMultiple Design Entry Methods

nn Logic SynthesisLogic Synthesis

nn Place & RoutePlace & Route

nn SimulationSimulation

nn Timing & Power AnalysisTiming & Power Analysis

nn Device ProgrammingDevice Programming
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More FeaturesMore Features

nn MegaWizardMegaWizard®® & SOPC Builder Design Tools& SOPC Builder Design Tools

nn LogicLockLogicLock™™ Optimization ToolOptimization Tool

nn NativeLinkNativeLink®® 33rdrd--Party EDA Tool IntegrationParty EDA Tool Integration

nn Integrated Embedded Software DevelopmentIntegrated Embedded Software Development

nn SignalTapSignalTap®® II & II & SignalProbeSignalProbe™™ Debug ToolsDebug Tools

nn Windows, Solaris, HPUX, & Linux SupportWindows, Solaris, HPUX, & Linux Support

nn NodeNode--Locked & Network Licensing OptionsLocked & Network Licensing Options

nn Revision Control InterfaceRevision Control Interface
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NiosNios: The processor in software: The processor in software

nn Altera has implemented a full 16/32 bit RISC processor in HDL Altera has implemented a full 16/32 bit RISC processor in HDL 
(Hardware Description Language)(Hardware Description Language)

nn NiosNios is a processor core that is available as a is a processor core that is available as a megafunctionmegafunction in in 
QuartusQuartus and it can be targeted for all Altera and it can be targeted for all Altera FPGA’sFPGA’s

nn Programs can be written for Programs can be written for NiosNios using open GNU pro toolsusing open GNU pro tools



www.semiconvn.comSEMICON IC Design Training Center

MegafunctionsMegafunctions

nn PrePre--Made Design BlocksMade Design Blocks

–– Ex. MultiplyEx. Multiply--Accumulate, PLL, DoubleAccumulate, PLL, Double--Data Rate, Data Rate, NiosNios

nn BenefitsBenefits

–– Accelerate Design EntryAccelerate Design Entry

–– PrePre--Optimized for Altera ArchitectureOptimized for Altera Architecture

–– Add FlexibilityAdd Flexibility

nn Two TypesTwo Types
–– AlteraAltera--Specific Specific MegafunctionsMegafunctions

–– Library of Library of ParamerterizedParamerterizedModules (Modules (LPMsLPMs))
» Industry Standard Logic Functions
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MegaWizardMegaWizardPlugPlug--In ManagerIn Manager

nn Eases Implementation of Eases Implementation of MegafunctionsMegafunctions & IP& IP
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MegaWizardMegaWizardExamples Examples 

Multiply-Add
PLL

Double-Data Rate
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FPGA Design Cycle with Altera FPGA Design Cycle with Altera QuartusQuartus
ToolTool

nn Define a new project and enter the design using VHDL, Define a new project and enter the design using VHDL, VerilogVerilog or or 
AHDL languages. Design can also be entered using Schematic AHDL languages. Design can also be entered using Schematic 
diagrams that can be translated to any HDLdiagrams that can be translated to any HDL

nn Compile and simulate the design. Find and fix timing violations.Compile and simulate the design. Find and fix timing violations. Get Get 
power consumption estimates and perform synthesispower consumption estimates and perform synthesis

nn Download the design to FPGA using a programmer boardDownload the design to FPGA using a programmer board
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Downloading the DesignDownloading the Design

nn Once we verify FPGA based design, the design tool allows Once we verify FPGA based design, the design tool allows 
us to download the program to an FPGA chipus to download the program to an FPGA chip

nn Designs can be downloaded using parallel port or USB Designs can be downloaded using parallel port or USB 
cablescables

nn Designs can also be downloaded via the Internet to a Designs can also be downloaded via the Internet to a 
target devicetarget device
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Downloading the DesignDownloading the Design
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Hard CopyHard Copy

nn Once an FPGA design is verified, validated and used successfullyOnce an FPGA design is verified, validated and used successfully, , 
there is an option to migrate it to structured ASICthere is an option to migrate it to structured ASIC

nn This option is known as Hard CopyThis option is known as Hard Copy
nn Using hard copy, FPGA design can be migrated to hardUsing hard copy, FPGA design can be migrated to hard--wired design wired design 
removing all configuration circuitry and programmability so thatremoving all configuration circuitry and programmability so that the the 
target chip can be produced in high volumetarget chip can be produced in high volume

nn Hard copied chip uses 40% less power than FPGA and the internal Hard copied chip uses 40% less power than FPGA and the internal 
delays are reduceddelays are reduced
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A A simple FPGA modelsimple FPGA model
nn The abstract FPGA device is made up of a regular twoThe abstract FPGA device is made up of a regular two--dimensional array dimensional array 
of cellsof cells

nn Each cell has four facesEach cell has four faces

nn Signals can connect the face of the tile and can be individuallySignals can connect the face of the tile and can be individually
configured for input or outputconfigured for input or output
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FPGA structureFPGA structure
nn Additionally to the previous array express buses are neededAdditionally to the previous array express buses are needed

nn The most modern FPGA architectures provide some kind of special The most modern FPGA architectures provide some kind of special 
long distance routinglong distance routing

n The cell architecture is comprised of a function unit that can 
assume any two input logic function, a 2:1 multiplexer, or a D-type 
flip-flop

n Reset and clear signals are routed to each cell

n The function unit can also implement
an inverter as well as the identity function
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Logic functionsLogic functions
n In principle:

– the function unit could realize any three input logic function

n However:
– it is not very common for current FPGAs to provide cells with such 

three input functions

– although some do allow two 2-input gates to be realised with 
separate outputs

n Cells which can realize 2:1 multiplexers are becoming 
more widespread
– this is the only kind of three input function that we allow

n In practise:
– the third signal will come not from a neighbouring cell

– but from a local or global express bus signal
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Cell level connectionsCell level connections

n Each output port can be driven by the output of the
function unit
– or an input from any other face
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FFullull --adderadder

nn Signal flow through fullSignal flow through full--adderadder
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FullFull--adder made up of halfadder made up of half--addersadders
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Implementation of the halfImplementation of the half--adderadder

nn (a) half(a) half--adder top leveladder top level

nn (b) implementation(b) implementation
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Gate level topology of fullGate level topology of full--adderadder
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A fullA full --adder realizationadder realizationII
nn The circuit adds A and B with carry in to produce sum The circuit adds A and B with carry in to produce sum 
and carry outand carry out

nn The B input is split into two paths by the bottom left cellThe B input is split into two paths by the bottom left cell
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A fullA full --adder realizationadder realizationIIII
nn This can be done by realizing the identity function in the cell This can be done by realizing the identity function in the cell and and 
connecting the South and West ports to the cell’s function unit connecting the South and West ports to the cell’s function unit 
outputoutput

nn Both exclusiveBoth exclusive--or gates take their inputs from the North and East or gates take their inputs from the North and East 
ports and deliver the exclusiveports and deliver the exclusive--or of these inputs on the West faceor of these inputs on the West face

nn The South port of these cells is connected to the North input The South port of these cells is connected to the North input 
(shown as a grey line) allowing the carry in to be propagated to(shown as a grey line) allowing the carry in to be propagated to the the 
cell belowcell below
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FPGA /FPGA /ATMELATMEL 6000 series6000 series

FeaturesFeatures
nn HighHigh--performanceperformance
nn Up to 204 User I/OsUp to 204 User I/Os
nn Thousands of RegistersThousands of Registers
nn Cache Logic® DesignCache Logic® Design
nn Low Voltage and Standard Voltage OperationLow Voltage and Standard Voltage Operation
nn Automatic Component GeneratorsAutomatic Component Generators
nn Very LowVery Low--power Consumptionpower Consumption
nn Programmable Clock OptionsProgrammable Clock Options
nn Independently Configurable I/O (PCI Compatible)Independently Configurable I/O (PCI Compatible)
nn Easy Migration to Atmel Gate Arrays for High Volume Production Easy Migration to Atmel Gate Arrays for High Volume Production 
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FPGA /FPGA /ATMELATMEL 6000 series6000 series

n AT6000 Series SRAM-Based Field Programmable Gate Arrays 
(FPGAs) are ideal for use as reconfigurable coprocessors and 
implementing compute intensive logic

n Supporting system speeds greater than 100 MHz and using a 
typical operating current of 15 to 170 mA, AT6000 Series 
devices are ideal for high-speed, compute-intensive designs

n The patented AT6000 Series architecture employs a 
symmetrical grid of small yet powerful cells connected to a 
flexible busing network. Independently controlled clocks and 
resets govern every column of cells

n The array is surrounded by programmable I/O
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FPGA /FPGA /ATMELATMEL 6000 series6000 series

nn Devices range in size from 4,000 to 30,000 usable gates, and 102Devices range in size from 4,000 to 30,000 usable gates, and 1024 4 
to 6400 registers. Pin locations are consistent throughout the to 6400 registers. Pin locations are consistent throughout the 
AT6000 Series for easy design migrationAT6000 Series for easy design migration

nn AT6000 Series AT6000 Series FPGAsFPGAs utilize a reliable 0.6 mm single poly, doubleutilize a reliable 0.6 mm single poly, double--
metal CMOS process and are 100% factory testedmetal CMOS process and are 100% factory tested

nn The cell’s small size leads to arrays with large numbers of cellThe cell’s small size leads to arrays with large numbers of cells, s, 
greatly multiplying the functionality in each cellgreatly multiplying the functionality in each cell

nn A simple, highA simple, high--speed busing network provides fast, efficient speed busing network provides fast, efficient 
communication over medium and long distancescommunication over medium and long distances..
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ATMELATMEL 60006000 /The Symmetrical Array/The Symmetrical Array

nn At the heart of the Atmel At the heart of the Atmel 
architecture is a symmetrical architecture is a symmetrical 
array of identical cellsarray of identical cells

nn The array is continuous and The array is continuous and 
completely uninterrupted from one completely uninterrupted from one 
edge to the other, except for bus edge to the other, except for bus 
repeaters spaced every eight cellsrepeaters spaced every eight cells

nn In addition to logic and storage, In addition to logic and storage, 
cells can also be used as wires to cells can also be used as wires to 
connect functions together over connect functions together over 
short distancesshort distances and are useful for and are useful for 
routing in tight spacesrouting in tight spaces
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ATMELATMEL 6000 6000 /The Busing Network/The Busing Network
nn There are two kinds of buses: local and There are two kinds of buses: local and 

expressexpress

nn Local buses are the link between the Local buses are the link between the 
array of cells and the busing networkarray of cells and the busing network

nn There are two local buses NorthThere are two local buses North--South South 
1 and 2 for every column of cells, and 1 and 2 for every column of cells, and 
two local buses Easttwo local buses East--West 1 and 2 for West 1 and 2 for 
every row of cellsevery row of cells

n Express buses are not connected 
directly to cells, and thus provide 
higher speeds

n They are the fastest way to cover 
long, straight-line distances within the 
array

n Each express bus is paired with a local 
bus, so there are two express buses 
for every column and two express 
buses for every row of cells
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ATMELATMEL 60006000 /The Cell Structure

n The Atmel cell can be programmed 
to perform all the logic and wiring 
functions needed to implement any 
digital circuit

n To read a local bus, the pass gate 
for that bus is turned on and the 
three input multiplexer is set 
accordingly

n To write to a local bus, the pass 
gate for that bus and the pass 
gate for the associated tristate
driver are both turned on

n The operations of reading, writing 
and turning are subject to the 
restriction that each bus can be 
involved in no more than a single 
operation

Reference:
www.gaw.ru/pdf/Atmel/DOC0264.PDF
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ATMEL AVR ModulesATMEL AVR Modules

The Development environment is composed of:The Development environment is composed of:

nn The main boardThe main board
–– Including Including Atmel AVR microcontrollerAtmel AVR microcontroller

–– Its types:Its types:
» Atmel Atmega128/64 development main board

» Atmel Atmega16/32  development main board

» Atmel Atmega8  development main board

» Atmel Attiny15L  development main board 

nn PeripheralsPeripherals
–– TThey can be connected with standard strip line to the main boardhey can be connected with standard strip line to the main board
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Xilinx: SRAMXilinx: SRAM--FPGAFPGA

nn Several times reprogrammableSeveral times reprogrammable

nn Xilinx Xilinx VirtexVirtex Architecture:Architecture:

nn Consisting of more than 10mio Consisting of more than 10mio 

cellscells

nn 1 module consisting of:1 module consisting of:

-- I/OI/O--Blocks (IOB)Blocks (IOB)

-- BlockBlock--SelectSelect--RAMRAM

-- Combinatorial Logic BlocksCombinatorial Logic Blocks

(CLB)(CLB)

-- 2 Slices2 Slices

-- 2 Logic Cells2 Logic Cells

-- 2 Look2 Look--up tables with 4 inputs, 2 flipup tables with 4 inputs, 2 flip--flops, carry flops, carry 
logic and routinglogic and routing
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Schematic circuit of Schematic circuit of aa slice:slice:
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LUT LUT –– LookLook--up tableup table

nn Programmed part of CLBProgrammed part of CLB

nn 4 Inputs, 1 Output4 Inputs, 1 Output

nn Each LUT contains 16x1 Bit memoryEach LUT contains 16x1 Bit memory

nn Conditioned to give for each combination at the input a Conditioned to give for each combination at the input a 
value of a logic function at the outputvalue of a logic function at the output

nn Get the program at „SwitchGet the program at „Switch--ON“ from BlockON“ from Block--RAMRAM

nn Program is erased after „SwitchProgram is erased after „Switch--OFF“OFF“
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ActelActel: : AntifuseAntifuse--FPGAFPGA

nn Only once programmableOnly once programmable

nn Need less currency than SRAMNeed less currency than SRAM--FPGAsFPGAs

nn ActelActel SXSX--Architecture:Architecture:

nn Built out of different metalBuilt out of different metal--layerslayers

nn Connections are set during first Connections are set during first 
programmingprogramming

nn Connections cannot be changedConnections cannot be changed

nn 1 module consisting of:1 module consisting of:

-- SuperclustersSuperclusters

- 2 Clusters

- 3 logic cells:

Register-cells (R-cells) and 
Combinatorial cells (C-cells)
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Construction in particular:Construction in particular:

nn RR-- and Cand C--cells organized in horizontal banks: Clusterscells organized in horizontal banks: Clusters

nn 2 types of clusters:2 types of clusters:
–– Type 1:Type 1: 2 C2 C--cells, 1 Rcells, 1 R--cellcell

–– Type 2:Type 2: 1 C1 C--cell, 2 Rcell, 2 R--cellscells

nn 2 types of 2 types of superclusterssuperclusters::
–– Type 1:Type 1: 2 type2 type--11--clustersclusters

–– Type 2: Type 2: 1 type1 type--11--cluster and 1 typecluster and 1 type--22--clustercluster

nn More typeMore type--11--superclusters existing because more superclusters existing because more 
combinatorial logic is neededcombinatorial logic is needed
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Schematic 
picture of 

superclusters

Pictures of antifuses:

• Conducting

• Not conducting
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Conclusion: SRAM or Conclusion: SRAM or AntifuseAntifuse??

Main differences:Main differences:

-- HotHot--swappingswapping-- No hotNo hot--swappingswapping

-- Resistant against Resistant against 

radiationradiation
-- Susceptible forSusceptible for

radiationradiation

-- Need less currencyNeed less currency-- Need more currencyNeed more currency

-- Not reprogrammableNot reprogrammable-- ReprogrammableReprogrammable

AntifuseAntifuseSRAMSRAM
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In general:In general: Regarding to intentionRegarding to intention

nn E.g: electric system for satellites:E.g: electric system for satellites:
–– RadiationRadiation

Errors can appear in SRAMErrors can appear in SRAM--FPGAsFPGAs

–– SystemSystem--update might be necessaryupdate might be necessary

HotHot--swappingswapping--ability betterability better

2 Solutions:2 Solutions:
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Presentations (Demos)Presentations (Demos)

nn Xilinx demoXilinx demo
–– Older, but informativeOlder, but informative

nn Simplify demoSimplify demo
–– NewerNewer

nn LabViewLabView FPGA at the NatFPGA at the Natiional Instrumentsonal Instruments
–– OnOn--line demoline demo

–– With builtWith built--in moviesin movies

–– http://http://www.ni.com/swf/presentation/us/fpgawww.ni.com/swf/presentation/us/fpga//


