Radar Signals Types 1-5 Equipment 

Description and Diagram
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Radar Signal Generator System Equipment

The following is a list of the equipment used in the radar signal generator system for the DFS bench testing.  Only the dual channel arbitrary waveform generator, vector signal generator, and the microwave synthesizer require programming.  ITS developed custom software to program these devices.  This software is available to interested parties.  None of the other equipment listed in this document requires any programming.

HP 105A Quartz Oscillator Frequency Reference

The quartz oscillator provides a high quality frequency reference signal that is distributed to the signal generators and measurement equipment via the distribution amplifier.

PTS50 Distribution Amplifier

The distribution amplifier takes the 5 MHz frequency reference signal from the quartz oscillator, frequency doubles it, and distributes the resulting 10 MHz frequency reference signal to the critical signal generators and measurement equipment.  This ensures synchronization of the signal generators and measurement equipment.

LeCroy Wavepro 940 500 MHz Digital Oscilloscope 

The digital oscilloscope is used to examine the downconverted or detected radar transmissions in a full 500 MHz bandwidth. This is used to verify that the radar transmissions comply with the parameters as specified by the regulations. 

LeCroy LW420 Dual Channel Arbitrary Waveform Generator

The dual channel arbitrary waveform generator (AWG) is used when the system is configured to transmit frequency-hopping signals.  The dual channel AWG produces two synchronized pulse trains that provide signals to control the fast-switching microwave synthesizer.  One pulse train controls when the microwave synthesizer switches (hops) to the next frequency in the frequency list.  The other pulse train pulse modulates the RF output of the microwave synthesizer.  The custom data files that are loaded into the dual channel AWG to generate the pulses were developed by ITS. 

Agilent 8474B Option 102 Microwave Detector and Matched Load

The microwave detector is used to be able to monitor the envelope of the RF radar transmissions on the digital oscilloscope.

Log Periodic Antenna

The log periodic antenna is used to transmit the radar signals to the UUT device during testing of the U-NII Devices.

Agilent 33250A Single Channel Arbitrary Waveform Generator

The single channel AWG is used when the radar signal generator system is configured to transmit the Signal Types 1-5 waveforms.  The single channel AWG is used to generate a trigger signal to begin transmission of the radar signal and begin recording U-NII transmissions on the vector signal analyzer.

DFS Test Box

The DFS Test Box was constructed by ITS engineers using off-the-shelf components.  The purpose of the DFS Text Box is to facilitate signal routing and monitoring for the radar transmissions.  The radar transmissions are routed to the RF input of the DFS Test Box.  The IF output provides a downconverted version of the RF radar transmissions.  Two ports are available for RF output.  One is connected to the log periodic antenna for radiated testing of the RLAN devices.  The other RF output is connected to a microwave detector to provide the envelope of the RF radar transmissions.  Both the IF output and the detected output can be observed on the digital oscilloscope in a full 500 MHz bandwidth.  This was especially important for observing the frequency-hopping signal that hops across 475 MHz.  Both the IF output and the detected output can be used to verify radar signal characteristics.  The detected output can also be used to verify that an RF output signal is present. 

Agilent E8267C Vector Signal Generator

When the radar signal generator system is configured to transmit the frequency-hopping signal, the vector signal generator (VSG) is simply used as a 5225 MHz continuous-wave (CW) signal source for the local oscillator (LO) input to the DFS Test Box.  When the radar signal generator system is configured to transmit Bins 1-5 waveforms, the VSG is used to actually transmit the Bins 1-5 waveforms.  The Bins 1-5 waveforms are created using custom software developed by ITS.  After the waveforms are created they are loaded into the VSG and are available for producing radar transmissions.

Dell Inspiron 8000 Personal Computer

The personal computer is used to generate and load the frequency-hopping list into and properly set up the fast-switching microwave synthesizer.

Agilent E6432A Fast-Switching Microwave Synthesizer

When the radar signal generator system is configured to transmit the Radar types  1-5 waveforms, the microwave synthesizer is simply used as a 5225 MHz CW signal source for the LO input to the DFS Test Box.  When the radar signal generator system is configured to transmit the frequency-hopping signal, the microwave synthesizer is used to actually transmit the frequency-hopping signal.  Custom software developed by ITS is used to generate and load the hopping frequency list into and properly set up the fast-switching microwave synthesizer.  A pulse train generated by the dual channel AWG controls when the microwave synthesizer switches (hops) to the next frequency in the frequency list.  Another pulse train from the dual channel AWG pulse modulates the RF output of the microwave synthesizer to complete the generation of the frequency-hopping signal. 

Agilent 89641A Vector Signal Analyzer

The vector signal analyzer (VSA) is used for two distinct purposes.  One use is to verify the chirped radar transmissions of the Signal Type 5 waveforms.  The FM demodulation capability is used to verify the chirp frequency range.  The other use of the VSA is to provide both 12 and 24 second, fine time resolution recordings of the RLAN transmissions during DFS testing.  When Signal Type 5 radar waveforms are transmitted, the 24-second recordings (with a time between samples of approximately 675 ns) are taken; 12-second recordings (with a time between samples of approximately 390 ns) are taken when all other radar waveforms are transmitted.

The VSA receives a trigger signal from the radar signal generator system to initiate a recording.  When the radar signal generator system is configured to transmit the Signal Types 1-5 waveforms, the single-channel AWG provides the trigger signal.  When the radar signal generator system is configured to transmit the frequency-hopping signal, the microwave synthesizer generates the trigger signal when the frequency-hopping radar transmission first falls within the bandwidth of the U-NII receiver.
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