CS150 Newton 3.2. 1

Outline

m Last time:

Ü LSI Implementation: PLAs , PLDs , PALs

Ü "PLA Format"

Ü PLD Structures

Ü PLA-Based FSM Design

Ü Intro. to FPGAs

m This lecture:

Ü Field-Programmable Logic Arrays

Ü FPGA-Based FSM Design

Ü Intro. to the Xilinx FPGA

CS150 Newton 3.2. 2

FSM Design with FPGAs

Actel Programmable Gate Arrays

Rows of programmable

logic building blocks

+

rows of interconnect

Anti-fuse Technology:

Program Once

8 input, single output combinational logic blocks

FFs constructed from discrete cross coupled gates

Use Anti-fuses to build

up long wiring runs from

short segments

I/O Buffers, Programming and Test Logic

Logic Module Wiring Tracks

I/O Buffers, Programming and Test Logic

I/O Buffers, Programming and Test Logic

CS150 Newton 3.2. 3

FSM Design with FPGAs

Actel Logic Module

Basic Module is a

Modified 4:1 Multiplexer

Example:

Implementationof S-R Latch

2:1 MUX D0

D1

SOA

2:1 MUX D2

D3

SOB

2:1 MUX

S0

Y

S1

2:1 MUX "0"

R

2:1 MUX "1"

S

2:1 MUX Q

"0"

CS150 Newton 3.2. 4

FSM Design with FPGAs

Actel Interconnect

Interconnection Fabric

Logic Module

Horizontal

Track

Vertical

Track

Anti-fuse

CS150 Newton 3.2. 5

FSM Design with FPGAs

Actel Routing Example

Jogs cross an anti-fuse

minimize the # of jobs for speed critical circuits

2 - 3 hops for most interconnections

Logic Module

Logic Module Logic Module

Output

Input

Input

CS150 Newton 3.2. 6

FSM Design with FPGAs

Xilinx Logic Cell Arrays

CMOS Static RAM Technology: programmable on the fly!

All personality elements connected into serial shift register

Shift in string of 1’s and 0’s on power up

General Chip Architecture:

¯ Logic Blocks ( CLBs )

¯ IO Blocks ( IOBs )

¯ Wiring Channels

IOB IOB IOB IOB

CLB CLB

CLB CLB

IOBIOBIOBIOB

Wiring Channels

CS150 Newton 3.2. 7

FSM Design with FPGAs

Xilinx LCA Architecture

¯ Inputs:

Tri -state enable

bit to output

input, output clocks

¯ Outputs:

input bit

¯ Internal FFs for

input & output paths

¯