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RF Mixing Schemes
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Scale Factor Measurement
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Curvature of Scale Factor vs Gain

Curvature of scale factor with
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Determining Scale Factor Divisions in
Frequency
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Final Scale Factor Determination
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Testing Accuracy
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Long Term Stability (f, = 70 MHz)

M Applied Power ® Measured Power
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Long Term Stability (f, = 6GHz)
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Determining the Lower Range (DANL)
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Dynamic Range Limits
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Optimal Gain Selection
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Errors without Gain Interpolation
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Special Case: Low and High Level Signals
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Boost Dynamic Range with More Points
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Center the Overly Strong Signal
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Local Oscillator Properties

—————
~~~~~~
~

-
I
LTI ——— TSN
4 _— s
RV A SN ~, SS
4 / \ AN SS
s 4 \ N ~
St \ \ SN
7 7 1 1 AY N
VA 1 1 N\ AN
I I A 1 S N
1 7 1 1 \\ \\
1 /7 - 1
[ _oaml 1 N s AN
1% 1 1 \ s N \
1/ 1 1 v \ \
1/ 1 ] / \ S P
v/ \ ) / L ~
/ \ ] v N

H N / !' i

" \\_ ,/ ‘\ l’
i t N \J
} 1 - A—p Frequency

LO 0 Hz RF RF,

RF

| > Time

Local Oscillator

November 26, 2018 www.its.bldrdoc.gov 24



Institute for Telecommunication Sciences %

Out-of-Band Odd Harmonic Injection
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Local Oscillator Harmonic Mixing
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Local Oscillator Harmonic Mixing
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Nonidealities in Different Mixing Schemes

Heterodyne Mixing
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Final Wrap Up

® Direct conversion software defined radios can be calibrated to serve as
low cost spectrum analyzers

= Stability error is well within 1dB

= Scale factor can be interpolated across gain and frequency to within 1 dB of
error

= This can be further enhanced by limiting gain values

® Dynamic range characterized for both time- and FFT- based
measurements
= Limiting gain selection can still measure the full range and ease calibration

= Strategies exist for dealing with simultaneous strong and weak signals

® Direct conversion receivers suffer from harmonic mixing problems

= Requires the use of a preselector, even with a judicious choice of antenna
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Thank you for your
attention!

Questions?
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Power Measurement
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