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Figure §—4. Video Data and Control Planes
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Selecting Hardware Architecture

Bus

achieve relatively high clock frequenc
expense of little

no concurrency

common arbitration unit.

all masters compete for access to

Full Crossbar Switch-NiosII Avalon

Partial

concurrent transactions

flexible

high throughput

large multiplexers

more masters and slaves are added
avoid large crossbar switches

Crossbar Switch——Avalon is okey
connectivity to a subset of the slaves
provides the optimal connectivity
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operates at higher clock frequencies
interconnect fabric consumes fewer resources.
ideal for ASIC or

FPGA interconnect structures

e slave side arbitration
Streaming—Avalon Streaming Map
e high speed data transfers
e point—to—point connections between source and sink
e climinating arbitration
Dynamic Bus Sizing
Understanding Concurrency
Create Multiple Masters
e General purpose processors, such as Nios II
e DMA engines
e (Communication interfaces, such as PCI Express
Create Separate Datapaths
Use DMA Engines
e data width
e clock frequency
e more DMA engines
Include Multiple Master or Slave Ports
e increases the concurrency

Create Separate Sub-Systems
Increasing Transfer Throughput
increasing the transfer efficienc
lower frequency devices can be used
Using Pipelined Transfers
e Maximum Pending Reads
e Selecting the Maximum Pending Reads Value
Pipelined Read Masters
Increasing System Frequency
strategy
e introduce bridges to reduce the amount of logic
e increase the clock frequency
Tatic
Use Pipeline Bridges
e \Master—to-Slave Pipelining
e Slave-to-Master Pipelining
e waitrequest Pipelining
Use a Clock Crossing Bridge
Consequences of Using Bridges

. Increased Latency
. Limited Concurrency
. Address Space Translation

Reducing Logic Utilization

Reducing Power Utilization

Reduce Clock Speeds of Non—Critical Logic
Clock Crossing Bridge

Avalon-MM master ports operating at a higher frequency to slave ports running a a
lower frequency

PI0s

UARTs (JTAG or RS-232)

System identification (SysID)

Timers

PLL (instantiated within SOPC Builder)
Serial peripheral interface (SPI)

EPCS controller
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“Timing closure is the number one issue
for FPGA designers...”

= Bruce Talley, Xilinx
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