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Recent updates deal with the Phono Plugs for VHF connectors (K3NHI) [29Aug06] and
Tracking Generator modifications [31Aug06] [Update 5Jan07]. A 17Nov06 entry
deals with diode ring mixers that are "backward." Please scroll down to the section of
interest for discussion.
(Follow the colors.)

A companion document, “Early SA Updates,” shows the state of this file in June, 2000
and is included in this list. This file contains information on the crystal filters used with
this analyzer as well as some applications information. Much of the data from that file is
now included in Experimental Methods in RF Design (ARRL, 2003).

This part of the web page deals with the spectrum analyzer that Terry White (K7TAU)
and I described in QST for August and September of 1998, and the related Tracking
Generator appearing in November 1999.

The complete article is available to be viewed and downloaded in PDF
format from ARRL. Go to the ARRL web page and do a search on
spectrum analyzer. This will then get you to a point where the two part
paper can be downloaded. Also see kanga for information regarding kits
of parts.

Backward Mixers? --- 17Nov06
A common question that I see regarding the spectrum analyzer is something like "Is there
a typo in the way the mixer is drawn in the schematic? You show the signal from the
input going into the terminal that we usually use for the IF." No, there is no typo, but it
is a good question.



Signals can travel in either direction in a passive, switching mode mixer. Almost all of
the properties are retained with changes in direction including port-to-port isolation, gain,
and intermodulation distortion. The one property that changes is frequency response.

Each port (rather than an entire path) dictates the frequencies that the mixer can
process. A transformer coupled terminal pair, which is the one we usually call the "RF
Port," is only functional at frequencies where the transformer is an operating component.

The usual transformers we use for RF mixers consist of a small ferrite core (toroid,
bead, or balun) with a trifilar winding. A typical minimum frequency is around 1 MHz.
In contrast, the usual "IF" port will function all the way to DC. So it is common to use

the DC coupled port as the input for a spectrum analyzer. The lowest frequency is then
dictated by the blocking capacitor that we usually find at the input and by local oscillator
feedthrough.

update, 4Dec02, 29Aug06
The methods that K3NHI has developed for using Phono plugs at VHF are now

listed in a companion file, "RCA Plugs-Sockets."



Some Tracking Generator modifications are in the attached file

"Tracking Generator Modifications."
(TGMOD.pdf) (31August06) [Update -- 5Jan07]

See the file "VHFBPF" for information on an experimental
bandpass filter.

Timebase Waveforms. 27Dec03

Some builders have written with questions about the proper wave forms for the time
base. Here are some that we measured.





Note that the details will depend on the frequency tuning.

Regarding the monolithic crystal filters: Mouser Electronics lists the 520 -107-15B as a
four pole filter. This is actually two 2-pole filters sold as a unit. See the Kanga page for
information on using these filters in the spectrum analyzer.

"Ringing Distortion" (April 6, 2003)

Several builders have written to ask about an apparent distortion that they see when
using the narrow resolution bandwidth in the spectrum analyzer. This is not really
a distortion. That is, the display seen is a natural consequence of interaction
between filter bandwidth and sweep speed. If the sweep is too fast, the full
amplitude of the signal does not appear on screen and the shape of the peak is
distorted from the actual filter shape. The interaction results from both narrow
resolution filters and narrow video filtering. Some of this behavior is illustrated in
the photos below with my analyzer.

A signal was injected from a signal generator and the amplitude was adjusted for a
response near the top of the screen. The analyzer was set for a 30 kHz resolution
bandwidth (RBW), producing this result:

30 kHz RBW

The span was expanded so we were tuning over a range of less than 500 kHz.

Switching RBW to 300 kHz produced the following response.



300 kHz RBW.
With the wider RBW, we don't even see the stopband of the filter.

Returning to RBW of 30 kHz, we switched in the video filter to produce the
following result:

30 kHz with narrow video filtering. Two
distortions are seen. First, the amplitude is about 20 dB low. Second, there is a tail
on the right side. Both problems disappear as the sweep rate is decreased. In the
extreme, my analyzer will produce 2 or 3 sweeps per second. But this makes it very
difficult to photograph the result.

The next experiment removes the video filtering and expands the span with a faster
sweep rate. The result is a narrow line on the screen that seems to be distorted. It's
was difficult to see in detail until the horizontal sensitivity of the monitor
oscilloscope was changed from 1 volt/div to 0.1 volt/div. The result is then:


