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Questions From Labs | & 27




PHY Design - Outline

® Physical Layer Overview
® Integrating Physical Layer Designs

® [ ab 3: Building a Simple Transceiver
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Physical Layer in Hardware
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PHY-Radio Interface

2.5+ Gbps
per radio
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® Radio interface is real-time

® PHY/radio interface uses FPGA logic

® Many options for “information” source



PHY-Radio Interface
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® Two |4-bit samples (I/Q) at 40MSps
® Direct sampling of radio I/Q outputs

® Radio settings are very important
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® Two |6-bit samples (I/Q) at 40MSps
® Direct sampling to radio I/Q inputs
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® Four variable-gain amplifiers in Tx/Rx paths

® All under FPGA control
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® |0-bit samples at |0Msps
® Direct sampling of radio’s RSS| output
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® PHY is a memory mapped peripheral

® Uses both registers and memory blocks

® Bus interface is generated automatically




0x80000000
0x80000004
0x80000008
0x8000000C

PHY-Processor Interface

Software sees 32-bit memory space
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Hardware sees 32 wires per add
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PHY-Processor Interface

Example
PHY uses memory-mapped wires for:
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PHY-Processor Interface

Example
PHY uses memory-mapped wires for:
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PHY-Processor Interface

Example
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PHY-Processor Interface

® Hardware/software + PHY/MAC

® Some MAC functions in logic
® Some PHY control in software

® Parameterization vs. complexity is tradeoff
® Easier to iterate on software

® Designing flexible hardware is tricky




Transceiver Examples

¢ VWARPLab
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Transceiver Examples
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® Application provides digital waveforms

® [ransceiver handles radio data I/O

® Software handles radio control



Transceiver Examples
OFDM Transceiver
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® Application provides packets & parameters

® PHY processes waveforms and radio |/O

® All processing is real-time
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Questions!

(Lab 3 is next)




Lab 3:Simple Transceiver

® Build a simple transmitter in Sysgen

® Convert the model to a PLB peripheral
® Connect the Tx core to the radio bridge
® Jest the model at RF

® Add an RSSI-based receiver

® Update the hardware and test




