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Real-Time Spectrum Analysis Overview

Real-time spectrum analysis is a technology whose relevance is stronger today than ever before.
Due to the evolution of RF signals, real-time spectrum analysis has emerged as the vehicle for
addressing new complexities found in RF applications such as RFID and spectrum monitoring.

The new generation of Tektronix Real-Time Spectrum
Analyzers (RSA) utilizes real-time frequency analysis
techniques to enable RF signal analysis not previously
possible, even with swept-frequency spectrum analyzers
and vector signal analyzers.

Real-time versus swept-frequency

Conventional swept-frequency spectrum analyzers (SA’s)
have a single path from the input to the display that is

continuously tuned through the selected frequency range.
Their displays represent the composite result of tuned
acquisitions taken serially over a relatively long period, a
valid approach only for stationary, uninterrupted signals.
Signal components at frequencies other than the current
sweep value are not detected, so swept analyzers are
more likely to miss intermittent events than capture them —
events that are critical factors in new generation systems.
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The basic swept spectrum analyzer architecture does not
lend itself to capturing the details of a signal that is carrying
digital modulation. The vector signal analyzer (VSA)
emerged to address the distinctive requirements of digitally
modulated signals. Unlike the swept SA, the VSA is
optimized for modulation measurements. It captures the
whole signal and any digital modulation effects occurring
at one instant in time, providing fast readings of key
modulation parameters such as Error Vector Magnitude
(EVM). Since it is intended to complement a swept SA,

the VSA's frequency-domain spectrum analysis features
are not the equal of a standalone spectrum analyzer.
Moreover, the VSA is not designed to trigger on, capture
and analyze time-varying signals.

The real-time spectrum analyzer (RSA) has emerged to
solve this tough measurement problem. Formerly limited to
baseband applications, the RSA now addresses channel-
ized signals across a broad RF range. Alone among the
three spectrum analyzer architectures, the RSA can trigger
on a frequency domain event, then capture and analyze

any passband signal that falls within its real-time bandwidth.

Figure 1 depicts the RSA architecture. An integrated
down-converter positions the real-time bandwidth on any
passband up to the analyzer’s upper limit. After filtering,
the down-converted signal goes through an ADC that
digitizes it, allowing triggering, capturing and analysis of
the signal all at once.
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> Figure 1. Real-time spectrum analyzer architecture. The instrument
captures a full passband of frequencies all at once, and the DSP
supports flexible triggering and analysis features.
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Since the basic process is not one of sweeping across
the RF input signal and building an image from serially
acquired frequency steps, the RSA's digital IF architecture
allows a continuous capture of “snapshots” known as
frames. These frames accumulate in the memory as

a seamless, continuous record of time. The memory
supports a variety of display and analysis tools including
the spectrogram, which plots an entire series of frames
to reveal signal changes over time.

Thus, the RSA is the only RF signal analyzer that is opti-
mized to produce a three-dimensional display: frequency,
power (amplitude), and time.

If the passband of interest exceeds the real-time bandwidth
of the RSA, it can step through a series of frequency
segments, just like the swept analyzer. In doing so, each
sweep captures a band of frequencies equivalent to the
RSA's real-time bandwidth. Then the instrument concate-
nates the frequency bands and presents a conventional
frequency-domain display.

Today’s RSAs can trigger on changes in transient RFID
signals in the time or frequency domain while seamlessly
capturing and saving RF signals in the frequency range

to be observed. They can also perform simultaneous
frequency axis and time axis analysis and establish detailed
correlations between the two.
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For other areas contact Tektronix, Inc. at: 1 (503) 627-7111

For Further Information

Tektronix maintains a comprehensive, constantly expanding collection of
application notes, technical briefs and other resources to help engineers
working on the cutting edge of technology. Please visit www.tektronix.com
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