
 Putting Spectrum analyzers to work 

For as long as I can remember  I have toted around a spectrum analyzer, this started way back in
1985 when AVCOM  of Virginia  launched their original PSA 45 spectrum analyzer that retailed
for about $2500US. Since those days of CRTS they have migrated to LCD screens and produced
a lot lighter portable unit. The Trimax 2500 combines a spectrum analyzer, signal meter and TV
display in a neat palm held unit.

During my career in the satellite industry I have been fortunate to always have access to a
spectrum analyzer. JX satellite based in Auckland New Zealand owns several Spectrum analyzers
“S /A” in shortened form. We are lucky to have access to three different “S/A’s.

The first is made by Advantest Corporation model R4131B which is the type generally found in
Satellite uplink stations or where precise frequency measurements are required. This is the unit
that I conduct most of my serious testing on .The second is a portable Avcom PSA  37XP and the
third  is a Trimax 2500 palm held signal meter with  TV Screen and spectrum analyzer function.
Each has its own particular use and can provide valuable information that a signal meter just can
not provide.

                    

        Advantest R4131B                                              Original AVCOM PSA45

Spectrum analyzers are similar to power meters in that they clearly show when you pass a
satellite but they do not tell you the satellite identity .they are an invaluable piece of electronic
test equipment which can be used in design, test, measurement and maintenance of radio
frequency signals.

Spectrum analyzers are very similar to an oscilloscope in as much as both display signals on a
display screen. However the differences between the two are that the oscilloscope displays
signals relative to time where as spectrum analyzers display signals relative to frequency. They
will display the amplitude of signals vertically and the frequency horizontally.

The purpose of the spectrum analyzer is to provide a trace of signal amplitude against frequency.
The display has a granduncle which has two major vertical and horizontal divisions. The
horizontal axis is linearly calibrated in frequency with the higher frequency being at the right of
the display the vertical axis is calibrated in amplitude. For most applications a logarithmic scale is
used. This enables signals over a much wider range to be displayed. Typically a value of 10 Db
per division is selected. Most Spectrum analyzers can be switched from 10 db per division to 2 db
per division.



This scale is normally calibrated in dBm an abbreviation for the power ratio in decibels (dB)
of the measured power referenced to one milliwatt (mW). It is used in radio, microwave
and fiber optic networks as a convenient measure of absolute power because of its
capability to express both very large and very small values in a short form. Compare
dBW which is referenced to one watt (1000 mW).

Since it is referenced to the watt, it is an absolute unit, used when measuring absolute
power. By comparison, the decibel (dB) is a dimensionless unit used for quantifying the
ratio between two values, such as signal-to-noise ratios

It is possible to view power levels as well as comparing the difference in level between
signals. the spectrum analyzer  shows power levels ,and it makes no difference whether
the energy  is analog or digital , AM or FM narrow or wide band  what you are seeing is a
full spectrum of  signals .

As we are concentrating on using the spectrum analyzer for Satellite purposes, it is worth
while to note that most spectrum analyzers cover several following bands depending on the
actual unit’s specifications. In the case of the Avcom PSA series the following applies.

Band 1 1-1100 MHz Band 2 950-2150 Band 3 2100 – 3200 band 4 3200-4200 others work upon
the L band frequencies only Band 2 950-2150 and require adapters to work with other frequency
bands. 

As can be seen this unit covers all frequencies and can be used for CATV, Off Air VHF/ UHF
diagnostic work using Band 1. Band 2 covers L Band frequencies from 950 to 2150 MHz and has
Vertical and Horizontal polarity and 22k switching. 

 Block diagram of a typical spectrum analyzer



            
                   AVCOM PSA 47P 

So how do we use a spectrum analyzer?                               Trimax 2500

There are several controls starting with plugging the L Band 950 to 2150 MHz or C band
3200MHz to 4200MHz into the appropriate input socket.

The polarization can be selected for Vertical or Horizontal 13V or 19V or off if being
used in a system where it is being used as a slave. This voltage powers up the LNBF.

The 22k switch applies a 22k tone burst for use with universal low noise amplifiers that
require a 22 kHz tone to switch bands.

The tuning control will  select a center frequency in the case of using band 2 from 950 to
2150 MHz. It is an easy job to convert the L band frequency to either its Ku or C band
broadcast frequency.

Optus D1 @160 east L band frequency 1156 MHz    11300 +1156 MHz = 12456 GHz

IS 5 @166 east L band frequency 990 MHz   5150MHz 990 MHz = 4160 GHz

This allows you to read with an accuracy of several MHz the frequency of any carrier
directly from the digital display.



The reference level control that selects the input level range several adjustable positions
will provide 0dBm -20dBm or -40 dBm the – 40 dBm position being the most sensitive
position where extremely weak signals can be displayed.

 The Span control controls the sweep width of the unit. When fully clock wise the signals in the
entire bandwidth are displayed the narrower this control is adjusted a single transponder can be
isolated. By opening out this control the entire satellite band can be reviewed. This equates to 250
MHz for Horizontal and 250 MHz for vertical thus the whole satellite can be viewed and certain
frequencies isolated and dissected or inspected.

The last control is that of the resolution which controls the resolution bandwidth and has several
settings 1, 3 MHz, 300 KHz or 75 KHz.

Spectrum analyzers are very much like an oscilloscope, they both have a lot of controls which
interact. However, once set the spectrum analyzer to use is very easy.

 
        NSS 5 C band zone to Ku Spot beam         C band MCPC.@ SCPC signals   
Orcus Media L band center frequency 1310 MHz Actual center frequency 12610 GHz 

Sky TV / Free View half transponders horizontal polarization
Optus D1 located 160 degrees east



Spectrum analyzers are a very useful instrument for any one wanting to examine in depth
radio frequencies .They are some what more complicated to use than other types of
measuring devices . However with a little practice they can be used to display a wide
variety of useful information.


