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Overview of FPGA Technology
Modern applications of FPGAs

Benefits of FPGAs in Safety-Critical Systems
— Comparison agains
Example of a safety-critical s

mmunication System
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at 1s an FPGA?

e Field-Programmable Gate Array
— Integrated Circuit

User-defined functionality
e Flexible functio
— Array of high-density |

* Memory

* Interconnect
DSP elements
High-speed Interconnects
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n FPGA Applications

e Telecommunication

— Satellite Communication
Digital signal processing
ASIC prOtOtypin int:;g¢:d022e:art
— System-on-Chip (SoC) of a complex
— Embedded processing | system:
e Safety-Critical Systems

— Medical Imaging

— Built-| If Testing (BIST)

wunication Networks
munication Systems
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Leveraging FPGAS In

y-Critical Systems

* Advantages * Disadvantages _
Performance (vs. uProc) — Non-volatile (vs. CPLD)
Time to Market (vs. ASIC — Power consumption (vs.
- Cost (vs. uProc) ASIC)
Reliability (vs. uProc)

Long-Term Maintenance
(VS. ASIC) — Embedded proc ésmg are

Reprogrammable (vs. l(mpleg'lentatlomspemﬂc
ASIC) vs. UProc)
— Cost (vs. ASIC)

Increased reliability (vs.
uProc)

Logical
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ther safety-critical systems are
dependent:

— National Secur We cannot

e Military | survive without
communication

— Emergency Res > systems!

e Police

* Fireman







»  Satellite Modem

Designed
With Built-In-
Self-Test
Capability!



Microprocessor




GA : Microprocessor

- — Interfaces wi
signals

— Validates interfaces

Ethernet RF RF
Ports Receiver Transmitter




Coverage

« PCle >
«— Local Bus =
<« 12C —>
< SPI —>
< JTAG * —>
CPLD NOR Flash
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BIST
FPGA

Legend

Orange : Tx Related Components
Green : Rx Related Components
Blue : Initialization Components
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Systems

ontinuous testing
— Passive, self checking

etection of faulty
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emonstration

FPGA provides BIST
— Interface testing

R

Component configuration

F Testing and ch
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RF loopback testing
Interactive test capabilities
Embedded scripting support
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ummary

e FPGAs are commonly used for testing PCB

e Embedded processing

* Self-checking

4+ Fastturn around

* Easier to update for changes in f

Ja/innnnsE=





