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Analyzers Squeeze Real-Time

These real-time spectrum analyzers improve upon the frequency ranges and
performance levels of earlier USB-based analyzers, all while shaving cost and size.

PORTABLE SPECTRUM ANALYSIS once required hoisting an
instrument with more mass than a car battery. Fortunately,
with the introduction of the RSA500A and RSA600A series
of real-time spectrum analyzers from Tektronix (www.tek.
com), portable real-time spectrum analysis no longer requires
a weightlifter’s physique.

These “little boxes” bring all of the measurement power of
those traditionally larger spectrum analyzers and then some,
with total frequency coverage of 9 kHz to 7.5 GHz and capture
bandwidths as wide as 40 MHz. The secret is in moving all
command, control, and display capabilities to a personal com-
puter (PC) via a Universal Serial Bus (USB) 3.0 connection,
significantly cutting the size and cost of the test instruments.

With a tablet or laptop PC in control, these real-
time spectrum analyzers deliver all
of the measurement power of bench-
top instruments, but in form factors
that make it easy to test in the lab or
in the field. They are ideal for spec-
trum management, Internet of Things (IoT)
design, and network maintenance.

The new instruments include the battery-pow-
ered RSA500A Series analyzers, featuring the
9-kHz-to-3-GHz model RSA503A and 9-kHz-
to-7.5-GHz model RSA507A (Fig. 1). Also included are the
slightly larger ac-powered RSA600A series analyzers, which
include the 9-kHz-to-3-GHz model RSA603A and 9-kHz-
to-7.5-GHz model RSA607A (Fig. 2). Anyone accustomed
to a traditional portable spectrum analyzer—with a built-in
screen, control panel, and carrying handle—may not even rec-
ognize these compact units as spectrum analyzers.

Part of their portability lies within the operating system
itself, contained within the versatile SignalVu-PC mea-
surement software that is provided free of charge with
each spectrum analyzer. The software can transform any
compatible computer into the control panel and dis-
play screen, using a USB 3.0 connection to one of the
portable analyzers to create a powerful (albeit compact) mea-
surement solution (Fig. 3) at a fraction of the cost of a conven-
tional all-in-one spectrum analyzer.
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The battery-powered RSA500A Series real-time spectrum
analyzers parlay a superheterodyne receiver architecture with
a 14-b, 112-Msample/s analog-to-digital converter (ADC) into
full-sized spectrum-analysis capabilities. They are lightweight
with a rugged enclosure, and designed for field use when com-
bined with a Windows-compatible (Windows 7 or newer) tablet
or laptop and SignalVu-PC software. At least 20 GB of available
hard-disk memory is required for the SignalVu-PC software.
For those in need of a controller for any of the portable real-
time spectrum analyzers, Tektronix offers an accessory PC as an
option: a Panasonic FZ-G1 tablet computer with USB 3.0 port.

The FZ-Gl tablet is equipped with an Intel Core
i5 microprocessor, 8 GB of random access mem-
ory (RAM), and a 256-GB solid-state drive for
. data storage. The tablet features an integrat-
ed microphone and speaker, and
shows captured signals on a 10.1-
in. (25.6-cm) daylight-readable
screen. The tablet has integrated

battery backup for ease of

1. The battery-
powered model
RSA507A USB spectrum ana-
lyzer covers 9 kHz to 7.5 GHz.

swapping battery packs when
making extended measure-
ments in the field.

The RSA500A spectrum
analyzers, in 3.0- and 7.5-GHz
models, operate continuously for about four hours on a single
+14.4-V dc lithium-ion rechargeable battery. They can also
be powered by an external dc source (from about +12 to +20
V dc) and via ac power (using an ac adapter). They measure a
mere 11.78 x 10.68 x 2.65 in. (299.1 x 271.3 x 67.3 mm) and
weigh only 6.6 1b. (2.99 kg) with battery.

These small instruments provide big measurement power,
however, with a reference level range that can be set from —170
to +40 dBm and input attenuation that is adjustable from 0 to
51 dB in 1-dB steps. The analyzers can safely handle as much
as 2 W (+33 dBm) input power from 10 MHz to 7.5 GHz with
RF attenuation of 20 dB or more.

Built-in preamplifier gain is 30 dB at 2 GHz and 24 dB
at 6 GHz for boosting and capturing low-level signals. The
RSA500A real-time spectrum analyzers also feature ampli-
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Power info Porfable Packages

tude accuracy of typically £0.8 dB
from 9 kHz to 3 GHz, and +1.5
dB from 3.0 to 7.5 GHz without
the preamplifier.

Third-order intercept with the
preamplifier off is typically +10
dBm from 9 kHz to 25 MHz, +15 dBm
from 25 MHz to 3 GHz, +8 dBm from 3 to 6
GHz, and +10 dBm from 6.0 to 7.5 GHz. Third-
order intermodulation distortion is typically —74
dBc measured at 2.120 GHz.

The second-harmonic distortion with the pream-
plifier off is typically =75 dBc or better across the full
frequency range. Residual spurious levels are <75 dBm from
500 kHz to 60 MHz, <85 dBm from 60 to 80 MHz, and <-100
dBm from >80 MHz to 7.5 GHz.

The battery-powered RSA500A Series portable analyzers
are stable with frequency even in the small package. They

FOR GENERAL-PURPOSE TESTING

2. The ac/dc-line-powered model RSA607A USB real-
time spectrum analyzer operates from 9 kHz
to 7.5 GHz.

exhibit +1 x 107 initial fre-
quency accuracy following
calibration after a 30-minute
warmup time and +1 x 107°
typical aging after the first year of
operation. They show cumulative fre-
quency error of 3 x 107 with tem-
perature and aging after one year, and frequency drift with
temperature of £0.9 x 107° from —10 to +60°C.

As with the RSA600A analyzers, the RSA500A instruments
allow users to connect an external reference oscillator (with
BNC connector) for enhanced frequency accuracy, working
with reference oscillators from 1 to 20 MHz in 1-MHz incre-
ments and at power levels from —10 to +10 dBm.

THE NEW RSA500A and RSAG00A
Series analyzers each provide a great deal
of test capability to on-site measurements
and laboratories, respectively. But what
about users who desire the small size of
those USB spectrum analyzers but prefer
an instrument with more general-purpose
RF measurement capabilities?

The model RSA306B real-time spec-
trum analyzer from Tektronix is the latest
version of a compact USB spectrum
analyzer (model RSA306A) introduced last
year that can also leverage the many mea-
surement functions of SignalVu-PC soft-
ware. This includes enhancements such
as spurious-free dynamic range (SFDR)
that is improved by 10 dB and a three-
year warranty compared to the previous
version with a one-year warranty.

As with the RSA500A and
RSABOOA Series analyzers, the
RSAB06B real-time spectrum analyzer
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(see photo) connects to a MS Windows-
compatible PC via USB 3.0 port. It takes
on the measurement “character” of the
SignalVu-PC software, performing its
many basic measurements as well as any
specialized test function modules added
to the test program. A MATLAB software
driver from The MathWorks (www.
mathworks.com) is also available
for use with the RSA306B for offline
signal analysis and studly.

The RSA306B has a frequency
range of 9 kHz to 6.2 GHz with |
maximum acquisition bandwidth ‘ A
of 40 MHz and frequency resolu- 7
tion of 1 Hz, and can measure
signal amplitudes from —160 to
+20 dBm. It can capture

pulsed and intermittent signals as brief as
100 ps. This is the smallest of the firm’s
portable spectrum analyzers, measuring
just 7.5 x 5.5 x 1.25 in. and weighing 1.65
Ib. (0.75 kg), although it runs on dc or ac
line power and lacks the battery-powered
mobility of the RSA500A.
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Real-Time Spectrum Analyzers

For laboratory or desktop use, the RSA600A Series of real-
time spectrum analyzers includes two models for use up to 3.0
and 7.5 GHz, with performance levels essentially equivalent to
those of the RSA500A analyzers, but without the batteries. The
RSAG600A analyzers are designed for use with ac power, with
maximum power dis-
sipation of 45 W when
the analyzer is fully
loaded. They are com-
pact, measuring 14.12 x
8.75x2.95in. (358.6 x 222.3
x 75.0 mm) without

the reinforced housing 3. When teamed with a PC with measurement software via a USB 3.0 connection,

of the RSA500A Series
analyzers, and weigh-
ing 6.151b. (2.79 kg).

Both series of portable analyzers are available with an
optional (Option 04) tracking generator covering 10 MHz to
3.0 GHz for the model RSA603A/503A analyzers and 10 MHz
to 7.5 GHz for the model RSA607A/507A spectrum analyz-
ers. Both versions of the tracking generator offer 100-Hz
frequency resolution with —3-dBm maximum output power
and sweep speeds of 6,700 MHz/s for 101 points and 50-kHz
resolution bandwidth. The tracking generators connect to the
analyzers by means of a Type-N coaxial connector.

DEFINING APPLICATIONS

While the portable RSA500A and RSA600A Series real-
time spectrum analyzers provide the raw measurement pow-
er, the versatile SpectrumVu-PC test software provides the
means to tailor the instruments for specific measurement
applications—from audio through microwave frequencies.

The software has been enhanced with an updated, easy-
to-use user interface and a number of new options and capa-
bilities. These include support for mapping detected signals
(with Global Positioning System, or GPS, receivers built into
the RSA500A and RSA600A analyzers), channel navigation,
and signal classification.

The basic SpectrumVu-PC software package contains a
large number of program functions for essential measure-
ments, such as basic spectrum analysis; analog modulation
analysis including amplitude modulation (AM), frequency
modulation (FM), and phase modulation; spurious signal
analysis; DPX spectrum measurements; signal recording;
pulse measurements (to a minimum pulse width for detection
of 150 ns); and vector signal analysis. The latter includes mea-
surements of amplitude versus time, frequency versus time,
phase versus time, and in-phase (I) and quadrature (Q) signal
components versus time.

The software also includes functions for measuring com-
plementary cumulative distribution function (CCDR), mul-
tiple channel power measurements (MCPM), and occu-
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an RSA600 Series portable real-time spectrum analyzer represents a versatile,
advanced RF/microwave laboratory test solution.

pied bandwidth
(OBW) measure-
ments, among oth-

ers. In addition, a
large number of
application-specific
function modules
are available for the
SpectrumVu-PC
software, such as for
performing standards-
specific WLAN mea-
surements, Bluetooth
measurements, LTE
downlink RF measure-
ments, and signal sur-
vey and classification functions.

For example, using SpectrumVu-PC software with one of
the analyzers and the DPX spectrum display enables analy-
sis of 10,000 spectra per second. For pulsed or intermittent
signals, the analyzers provide 100% probability of detection
of signals as brief as 100 ps across a 40-MHz span. Captured
signals and modulation are shown with vivid clarity using 201
x 801 dpi DPX bitmap resolution.

This measurement and display capability with SignalVu-PC
signal-analysis software is ideal for analyzing signals with a
wide range of digital modulation formats, including binary
phase-shift keying (BPSK), frequency-shift keying (FSK),
minimum-shift keying, quadrature amplitude modulation
(QAM), and quadrature phase-shift keying (QPSK). The
software permits signals to be displayed in multiple domains.

Whether selecting a battery-powered RSA500A spec-
trum analyzer or an ac/dc-line-powered RSA600A Series
instrument (see "For General-Purpose Testing,” p. 129), each
includes a GPS/GLONASS receiver for position marking and
tracking. In addition to the tracking generator, a number
of options are available for each of the portable analyzers,
including the DFA-0047 Smart Antenna from Alaris Anten-
nas (www.alarisantennas.com).

The antenna has a frequency range of 20 MHz to 8.5 GHz
and available extension from 9 kHz to 20 MHz (in the form
of a 0.3-m loop antenna). Its built-in USB compass simplifies
locating interference and tracking the direction of signals of
interest. A trigger control allows one-hand operation when
switching an analyzer’s preamplifier on and off for gauging
signal levels across a wide dynamic range. P&A: (RSA500A
Series): $5,900 and up (3-GHz models) and $9,900 and up
(7.5-GHz models); (RSA600A Series): $6,900 and up (3-GHz
models) and $9,900 and up (7.5-GHz models); stock. Tl

TEKTRONIX, INC., 14200 SW Karl Braun Dr., P.O. Box 500, Bea-
verton, OR 97077; (877) 977-0425; www.tektronix.com
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