SpectraVue

Spectral Analysis Program

Document Version 1.29
2007 Sept 20

MOETRONIX

WWW.moetronix.com



http://www.moetronix.com/

2,2.5
2.2.6
2.2.7
2,2.8
2,29
2.2.10
2.2.11
2.2.12
2.2.13
2.2.14
2.2.15
2.2.16
2,2.17
2.2.18
2.2.19

Introduction V1.29 2007-09-20

Functionality
Example Uses
Getting Started
System Requirements
Installation
Uninstall

Program Overview
Program Details
Screen Views
Raw Data

2D FFT

3D FFT

V Waterfall

H Waterfall
Combo

Continuum

Phase

Controls

Center Frequency Control

Demod/Center Frequency Button16

Span Frequency
Save/Restore Buttons
FFT Ave

Smoothing

FFT Size

V Scale

NCO Null

Auto Scale

Manual Vertical Slide
Start/Stop/Pause/Cont
CIr Max FFT
MEM=FFT

Auto Delta

Auto MEM

NB

Mute Button

Frequency Lock Button

17
17
17
18
18
18
18
19
20
20
20
21
21
21
21
21
22

Table of Contents

Copyright 2003

2007/09/20



2,2.20
2.2.21
2.2.22
2.3
2.3.1
2.3.2
2.3.3
2.3.4
2.3.5
2.3.6
2.3.7
2.3.8
2.3.9
2.3.10
2.4
2.4.2
2.5
2.5.1
2,5.2
253
2.6
2.6.1
2.6.2
2.6.3
3

3.1
3.1.1
3.1.2
3.1.3
3.1.4
3.2
3.2.1
3.2.2
3.2.3
3.24
3.2.5
3.2.6
3.2.7
3.2.8
3.2.9

Demod On Check Box

Demod Channel Select Button

RMS/PEAK S-Meter Select
Setup Menus

File Menu

View Menu

Input Source

Soundcard Input Setup
Wave File In setup
SDR-14 Setup

SDR-1Q Setup

Network SDR-xx Operation
Output Setup

General Setup

External Radio Setup

External Radio Operation Modes50

Demodulator Setup

Mode Selection

Demod Setup
Signal/Squelch Bar
Miscellaneous Displays
Info Box

Cursor Frequency Display
File Progress Bar
Technical Details
External Program Control
Registered Message
Example Message Handler

Example Message Sending

22
22
24
25
25
26
26
27
28
29
31
32
36
42
49

54
54
55
57
58
58
59
59
60
60
60
60
61

Available Command Definitions 61

Demodulator Section

NCO/Mixer/Decimation Stages

Demodulation Filters
AM Demodulator
AGC Compressor

FM Demodulator
SSB/CW Demodulator
DSB Demodulator
Re-sampler

Noise Blanker

63
64
65
66
68
68
69
70
70
71

Copyright 2003

2007/09/20



3.3

4.1
411
4.1.2

FFT Implementation 72
Operation Hints 73
Calibration 73
Sample Clock Frequency Calibration

Amplitude Calibration 77

73

Copyright 2003

2007/09/20



1 Introduction V1.29 2007-09-20
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SpectraVue is a Windows based program that takes digitized signal data from a variety of sources
and displays the frequency domain spectrum on the PC screen . It also can be used to demodulate
various signals and output them to a soundcard or wave file. The input data can come from a
soundcard, a RIFF .wav file, or from special RF input capturing devices, SDR-14 or SDR-IQ.
www.rfspace.com
1.1 Functionality
Basic program functionality includes the following features:
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FFT analysis using 2048 to 262144 point FFT's (real or complex).
FFT amplitude resolutions from 10dB to .01dB per division.

FFT amplitude power is in dB referenced to full scale (a single sine wave with an amplitude of +/-
32767 or 16 bits).

Various FFT data view modes including waterfalls and 2D and 3D plots.
Display markers for accurate amplitude/frequency measurement.

A continuum display for measuring spectral power over the entire span and/or the peak power
within the span.

Frequency Spans from 5KHz to 30MHz in various step sizes. (Using SDR-xx unit)

Signal demodulation of AM, FM, WFM, USB, LSB, narrow CW modes when using the 50 to
190KHz Frequency Span and SDR-xx unit. Up to two separate demodulation channels can be
active simultaneously.

Programmable demodulation filters.

Saving and playback of captured spectrum using RIFF .wav files.

IF/Panadapter mode that allows external radios to be used in front of the SDR-xx and maintain
display frequency synchronization.

A variety of file saving options ranging from saving the raw data to saving demodulated audio to
saving various waterfall displays using .PNG or JPEG graphics file formats.

Network Client for remote SDR-xx operation.

Example Uses
General signal frequency domain analysis of spectra.

Radio Astronomy applications where very weak wide bandwidth signals can be viewed with up to
30MHz bandwidth and a 254 Hz bandwidth resolution.

Demodulating various signals and viewing signal activity over a 150KHz bandwidth in real time.
Storing and playing back sampled data for later analysis or demodulation.

Panadapter connected to IF of wideband general coverage receivers.

1.3 Getting Started
SpectraVue is a complicated program and it is suggested that the user familiarize ones self with the basic
operation of the program by spending a few minutes reading through this help file and by playing with the
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various features of the program. A little time spent in this way will reduce the frustration factor of learning a
new program and its controls.

1.3.1 System Requirements

In order to utilize all the features of SpectraVue a 1GHz Pentium 2 or better with 128M of memory is
required. Slower PCs can still be used if one is willing to accept slower displays and give up the real time
demodulation features.

Windows XP or Win2K is required.

The graphics card is probably the single most important item for maximizing the full potential of
SpectraVue and the SDR-xx. The faster the better.

In the FFT Setup menu there is a "Slow CPU Mode" spin control that the user can adjust to adapt slower
graphics cards/CPUs for best results. The tradeoff is that the display will skip updates to conserve CPU
time.

1.3.2 Installation

The SpectraVue distribution is contained in a single Setup.exe file. Execute this file from the CD or
wherever it is located. The install program will run and step you through the process. One can choose
alternate folders for the program and whether to automatically create a desktop icon and where to place
the shortcut in the Startup Menu.

The installer will create three folders under the SpectraVue main folder.

The \SDR14USBdriver folder contains the USB driver required by the SDR-14.

The \SDRIQUSBGdriver folder contains the USB driver required by the SDR-1Q.

The \Palettes folder contains several .pal files that are optional palette files used for the waterfall colors.

The \FilterComp folder contain optional .fcf filter compensation files used for flattening out the SDR-xx filter
shapes.

The two main files for the program are "SpectraVue.exe" and a single dll file "IOModule.dll".

Several .ini files are included with some program settings for a few common modes. The file Specravue.ini
file is saved each time program exits and saves the users current settings.

The "spectravue.pdf” file is the help file which can be read using Acrobat Reader or similar programs.

1.3.3 Uninstall

The "unins000.exe" program can be used to uninstall SpectraVue from your computer or you can use the
shortcut placed in the Windows Program/Start Menu. If any additional files were created during use such
as .ini, .omp, or .wav files, they will have to be manually deleted.
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1.4 Program Overview
A block diagram of the overall program functions is shown below.
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Sound card Displays
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Wi File

The data input can come from the an SDR-xx unit, a soundcard, or a RIFF .wav file.

A simple display of the raw data is available which is useful to set audio levels on a soundcard or adjust
DC offsets.

The data stream is then sent to the FFT engine where the basic FFT is calculated as well as all the
spectral peak and averaging functions.

A demodulation section may also process the data with the demodulated audio sent to a soundcard or
wave file. There is more detailed information concerning the demodulator section elsewhere in this help
file.
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2 Program Details

Basic program setup and operation can be accomplished in the following order:
Select the desired Input Source. (Soundcard, wave file, SDR-14, or SDR-IQ)
Setup the selected Input source. (Select bandwidth, gains, etc.)

Select Output Setup and chose the soundcard, wave file or other output modes.
Select FFT Setup and select any display options desired.

On the main screen select the FFT parameters desired. (Size and averaging)

On the main screen press the START button to begin capturing.
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Across the top of the screen are menu buttons that are used to setup the majority of all the program
settings.

The main screen of SpectraVue contains the primary signal viewing area. Tabs below this area allow the
user to select display variations. Two frequency controls are below the tabs for setting the center
frequency, demodulation frequency, and frequency span. Below these controls are the controls to start,
stop or pause the capturing process.
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On the lower left are controls for adjusting the several FFT parameters. On the lower right are the
demodulation selection controls and also a general information box that show status and other information.

A slider control to the right of the main viewing screen is used to move the viewing window up and down to
place the displayed signal into view. The Auto Scale button will try and center the display automatically.

2.1 Screen Views
The main program contains a tabbed view screen where the user can click on a desired display mode tab.
There are seven different view screens that can be selected.

RawData | 2D Plot] 3D Plot|  Waterfall | HWateriall oo | Continuum | Phase |

21.1 Raw Data

This view is of the raw input data versus time. Its purpose is to give the user a quick look at incoming data
to verify its general amplitude. There are no user controls to this display. The amplitude is automatically
scaled to fit the screen and the time axis is not calibrated but is a function of the sample rate and screen
resolution.

Faw Data | 2D FFT | 3D FFT ‘ v Waterall |-

If it is real data then there is only one trace. Complex data is displayed as two different traces with different
colors. The two numbers in the display area are the max and min values of the incoming signal. The
range of inputs is a 16-bit value or 0 to +/- 32767.

The DC offset is displayed to the left of the screen. This may be of use for adjusting the soundcard DC
offset input parameters.

21.2 2DFFT
The 2D FFT display shows the spectrum amplitude versus frequency plot of the incoming signal. The
center frequency and frequency span are set by the two main controls just below the FFT display area.

Copyright 2003 2007/09/20 10



Amplitude in dB referenced to full scale is displayed on the left side of the display and frequency along the
top. The slider control on the right can be used to shift the amplitude display up or down.

FFT amplitude power is in dB referenced to full scale (a single sine wave with an amplitude of +/-32767
or 16 bits). This can be calibrated to dBm by entering a dB offset in the FFT Setup menu.
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An alternative 2D view is available by choosing the "Color 2D Graph" selection in the FFT Setup Menu.
This view adds color to the display in place of the internal scale markings. The colors correspond to the
Waterfall color palette.
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14289.786 KHz -52.17 dB
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21.3 3DFFT

The 3D FFT display shows the spectrum amplitude versus frequency plot of the incoming signal and then
provides a running history in time of the FFT plot by shifting each past display up and to the right. The
center frequency and frequency span are set by the two main controls just below the FFT display area.
Amplitude in dB referenced to full scale is displayed on the left side of the display and frequency along the
top. The slider control on the right can be used to shift the amplitude display up or down. For better
displays, play with the amplitude offset bar on the right and also the FFT smoothing value.

14.212 14.214 14.216 14.218 14.22 14.222

208 g T
Raw Data | 2DFFT 3D FFT | v Watertall | H'atertall | Continuum |

2.1.4 V Waterfall

The vertical waterfall FFT display shows the spectrum amplitude as a color instead of as a height on the
display. Frequency is the horizontal axis and time is the vertical axis. The center frequency and frequency
span are set by the two main controls just below the FFT display area. Amplitude in dB referenced to full
scale is displayed on the left side as a color scale. The slider control on the right can be used to shift the
amplitude display up or down in large increments and the spin control on the lower left side of the display
can be used to make small shifts in the color amplitude map. An optional timestamp feature can be
invoked(from the FFT Setup Menu) to mark the UTC time as the display scrolls down.
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2.1.5 H Waterfall

The horizontal waterfall FFT display shows the spectrum amplitude as a color instead of as a height on the
display. Frequency is the vertical axis and time is the horizontal axis. The center frequency and frequency
span are set by the two main controls just below the FFT display area. Amplitude in dB referenced to full
scale is displayed on the topside as a color scale. The slider control on the right can be used to shift the
amplitude display up or down in large increments. An optional timestamp feature can be invoked(from the
FFT Setup Menu) to mark the UTC time as the display scrolls left.
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14025
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2.1.6 Combo

T80 7.1685 7.180 7.1495 7210 7.225 7.240 7.255 T.270 7.285 7.300

-20
-30
-40
-0
-B0
-70
-0
-an

This view combines the 2D FFT view with the vertical waterfall view.

2.1.7 Continuum

The continuum display mode displays the total power over the entire frequency span versus time. An
optional secondary trace can be displayed that also shows the peak power within the same span versus
time. This is invoked from the FFT setup menu by selecting the Enable Peaks check box. Time stamping
can also be enabled(from the FFT Setup Menu) for this scrolling display.

FFT amplitude power is in dB referenced to full scale (a single sine wave with an amplitude of +/-32767
or 16 bits). This can be calibrated to say dBm by entering a dB offset in the FFT Setup menu.

-B5
-70
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2.1.8 Phase

The Phase display mode displays the | and Q data points in an x-y axis plot. 512 points are plotted at a

time. The signal strength must be fairly strong to give interesting results and also as narrow a bandwidth
so multiple signals don't confuse the display.

daterfall | HWWatedall | Continuum  Phase

2.2 Controls

Various controls are available on the bottom of the main screen to set frequencies, FFT size, and other
common settings.

Offan . | T LISIE | €U FI0T) S FIOL ¥ ¥yaNeNsll | Mvvatenall Combo | LOMINUUM | FISSE | 5 ooreeqg i 9908 g
Shift = .
sw MCO = 28000 Demod Freguency | 81.7dB Damod 1 Auto Scale
1 FFT Ave

A [ 7.253 00 0MHz
u Z‘Smoothing Save Span Festara
" USBE oW

2045 ~] FFTSize 0.150000 mHz ®LSE owr
| 508/DM x|

5dB/Div * | % Scale Stap(F10j ‘ Pause(F11) ‘ ‘ — Setup...
MUTE Filter Lo=100Hz Hi= 2700Hz ‘Width= 2600Hz | mpas [ NB

|v Demod On -
‘WianeFile->Sound
» A5 Fs=158730 Hz

O wPM o DSB | |BWRes= 78H:z

2,21 Center Frequency Control

146.520 000 MHz

The center frequency control is used to specify the display center frequency. This value and the frequency
span value determine the FFT display's range and position within the FFT. If the SDR-xx is used as an
input source, this frequency is also the NCO frequency that corresponds to the zero frequency of the
complex FFT. The frequency units can be specified in the FFT setup menu.

The frequency control can be set in several ways.
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Place the mouse cursor on the digit you wish to change or press one of the arrow keys. The digit
background will change color. Use the mouse or left or right arrow keys to change digit positions within
the control.

146.520 FO0MHz

Type the desired numeric digit using the keyboard. The selected digit will move to the right so that
an entire frequency value can simply be entered from the keyboard.

Click the mouse on the top of the selected digit to increment that digit value or on the bottom of the
digit to decrement it. (This mode selected in “General Setup” Menu)

Use Left and Right mouse buttons to inc/dec digit. (This mode selected in “General Setup” Menu)
Use the mouse scroll wheel to increment/decrement the digit value.
Use the up or down arrows to increment or decrement that digit value and zero all following digits.

Use the Page Up or Page Down keys to increment or decrement just the selected digit and not the
entire frequency value. (digit value does not roll over to adjacent digits)

Click the left mouse button within the display area on the frequency you wish to center.

If the mouse cursor is in the display area then the mouse scroll wheel will increment or decrement
the frequency in 100Hz steps.

A USB "Power Mate" knob from Griffin Technologies can be mapped to the following keys:
http://www.griffintechnology.com/

CTRL-F1 = digit decrement (Rotate Left)

CTRL-F2 = digit increment (Rotate-Right)

CTRL-F3 = move digit position left (Click and Rotate Left)

CTRL-F4 = move digit position right (Click and Rotate Right)

CTRL-F5 = Toggle frequency control between center and demod function.(Actually a "double-click"
operation is required.(Click)

2.2.2

Demod/Center Frequency Button

Demod Frequency

14.050 000MHz

The Center frequency control has a dual function when running the program in the demodulation mode.
This button sets the function of the control to either the normal center frequency control or it can be used to
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set the demodulation center frequency which can be anywhere within the display frequency span. This
button is only active if in the demodulation mode.

When in Center Frequency mode, clicking on a position of the screen will make that position the new
center frequency.

When in the Demo mode, clicking on a position of the screen will make that position the new demodulator
frequency and keep the center frequency fixed.

When operating with an external radio in the HF Tracking mode, this button also selects the external radio
frequency.

2.2.3 Span Frequency

The span frequency sets the range of frequencies that will be displayed on the screen. The display will
always show frequencies from Center - Span/2 to Center + Span/2. The control operates exactly as the
center frequency control except the arrow keys do not automatically invoke the control like the main
frequency control.

Span Freq

0.100 000 MHz

2.2.4 Save/Restore Buttons

ooopoo Center Freguency
| 10.000 000MH]}
Save Span Resture

The “Save” Button under the main center frequency control will save all the current frequency
settings(center and demodulator) to temporary memory.

The “Restore” button restores the frequencies from their saved state.
This button is useful for getting back to a known spot perhaps after tuning around for other signals.

2.2.5 FFT Ave
The FFT average control is used to specify an averaging function that is applied to the FFTs. This is a
point by point running average up until the number of samples reaches the specified average limit then it
becomes a low pas filter with a time constant approximately equal to the averaging value.

1 -

I 1 FFET Auwe

This function is useful in averaging out noise and allowing a signal to be more easily viewed in a noisy
background. The down side is that fast moving signals will become blurred.
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2.2.6 Smoothing

The smoothing function averages FFT bins within the same sample data block. This function is useful for
wide bandwidth signals and smoothes the overall shape of a wide signal.

(Note: this is very CPU intensive so can slow down things if large values are used)
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2.2.7 FFT Size

|2EI4B '] FFT Size

The FFT size pull down selection control is used to select the size of the FFT. The range is from 2048 to
262144 points. The larger the FFT the better the frequency resolution but the longer it will take to process
since more data points are required between updates.

2.2.8 V Scale

| b dB/Diw "]VS::E[IE

The Vertical scale control allows the selection of dB per division for the FFT amplitude. The range is from
.2dB/Div to 10dB/Div. The display will only show 14 divisions at a time so the slider control on the right
side of the display can be used to change the viewable range of amplitudes.

2.2.9 NCO Null

The NCO Null button can be used to reduce the small spur that appears in the center of the screen due to
DC imbalances in the | and Q signals. Normally atmospheric noise will mask this spur but when
performing measurements where the noise floor is very low, this spur can be dominant.
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Pressing this button initiates an auto notching procedure that will attempt to remove the DC offsets on the |
and Q digital signals. It takes about 10 seconds to complete. One must make sure there are no real
signals present when performing this calibration so it is best to have the antenna disconnected.

The center NCO spur is frequency dependent so the procedure must be done whenever the center
frequency is changed significantly.

2.2.10 Auto Scale
Auto Scale ]

This button can be used to perform an automatic centering of the signal within the display area. It
performs an average of all the FFT points and adjusts the vertical position so that the average is
somewhere near the bottom of the screen. This function is automatically invoked whenever the vertical
resolution is changed. This control is particularly useful in finding the display trace if it is off screen.
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2.2.11 Manual Vertical Slide
300

This control is used to move the viewable vertical window of the display. The control can be changed by
dragging the control arrow or by clicking on either side of the arrow. The total range of the display is -170
to 170 dB referenced to full scale.

2.2.12 Start/Stop/Pause/Cont
Three buttons at the bottom of the screen control the starting, stopping, pausing, or resuming of the data
capture process. Function keys F10, F11, and F12 are mapped to these buttons as well.

Start(F12)

Stopped State:

stop(F10) | Pause(F11)

Running State:

Stap(F10) Cont(F12)

Paused State:

2.2.13 Cir Max FFT
I 1 R

14241.379 KHz -82.54 dBm
N CIrFI-_l'MED-c:| Auto Scale |
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This button is used to reset the max hold buffer when the maximum hold display is active.

2.2.14 MEM=FFT

14076.149 KHz 9.328 dBm
MEM = FFT | Auto MEM |

This button is used to store the current FFT display into the reference buffer when the delta FFT mode is
active.

2.2.15 Auto Delta

This control auto scales the display to show the FFT delta buffer.

2.2.16 Auto MEM

14076.149 KHz 9.328 dBm
MEM = FFT | Auto MEM |

This control auto scales the display to show the FFT stored memory buffer.

2.2.17 NB
[ MBE

This control toggles the Noise Blanker on and off. The noise blanker threshold and a duplicate on/off
control are in the Demod Setup Menu.

2.2.18 Mute Button

This control button toggles the squelch control to a mute position and back to its previous setting. Itis a
way to quickly mute the audio without shutting down the entire capture session. The button turns red
when muted.
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Feady

2 2.19 Frequency Lock Button
O =10000000 Center Freguency

J 10 000 ooowm

The small button just to the left of the main frequency control can be pressed to lock the frequency display.
The button will turn red indicating a locked condition.

|0 = 10000000 Center Freguency

x| 10.000 000wmH]

Pressing it again will unlock the frequency display.

This is useful to keep from accidentally moving off frequency.

2.2.20 Demod On Check Box

J Demod 0 |

v Demod On

A " FM

R  DsB
USB O
C LSB  Chvr

Sefup... |

L} = him

The “Demod On” checkbox enables or disables the demodulator section. It is only available when the
SDR-xx bandwidth is between 50KHz and 150KHz.

2.2.21 Demod Channel Select Button
This button only appears when the dual demod mode is active.

The button labeled “Demod 0 or “Demod 17 is used to toggle between the two demodulator channels. It
indicates the current frequency and mode of that demodulator channel

The two figures below show the screen display before and after toggling the demod button. Note the
frequency marker is a bright red for the selected channel and a dull red for the non-selected channel.
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2.2.22 RMS/PEAK S-Meter Select

The button below the S-Meter bar is used to toggle between a peak mode or RMS mode.

-117.0dB

1

The Peak mode displays the maximum signal peak within the selected bandwidth.

=

i Tt T’
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The RMS mode displays the RMS power within the specified bandwidth.

2.3 Setup Menus
Various setup menus are accessible along the top of the program screen.

Eile  “iew IlnputSource SDR-14 Setup  OutputSetup FFT Setup Help

2.3.1 File Menu
Exit
Load Setup. ..
Save Setup File As. .

Save FRT ta Excel File...
sawve Screen Graphics File. .
Frint...

Frint Setup...

FrintFresiew

1 Spectravue.ini
2 Wveather ini
3 20ketersLISE. ini

2.3.1.1 Load/Save Setup

These menu items allow the user to save all the program setup information into an .ini file that can be
uniquely named and loaded into the program later to restore the particular settings saved in the file. This
allows the user to create a library of various custom setups that can then be quickly loaded without having
to setup all the various options again. The most recently used file list can be clicked on to recall the last
several ini files that have been used.

Note that the file Spectravue.ini is the primary file for saving your settings when exiting the program and
will be overwritten each time the program is exited. It is loaded automatically when the program is first
executed.
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2.3.1.2 Save FFT to Excel File

This menu item allows the current raw FFT data to be saved to a comma-separated file that can be
imported into a spreadsheet for further analysis or graphing. The file contains 2 columns. The first column
is the frequency in Hz and the second is the amplitude in dB relative to full scale. This only saves one FFT
block of data that was the last one captured.

2.3.1.3 Save Screen Graphics File

This menu item allows the current screen to be saved to a graphics file. The format can be .png, .omp, or
Jpg.

2.3.1.4 Print/Print Setup/Print Preview

These menu items are used to invoke the Windows printer functions. The current screen can be printed
out. One must stop or pause the capturing process before printing or the screen may not print as
expected.

2.3.2 View Menu
The view menu allows the user to hide the bottom status bar and/or force the program to always be on top
of the desktop.

Yiew  Inputzource

i v Status Bar
Alwrays O top

2.3.3 Input Source
This menu item allows the selection of a data input source. Currently 4 sources are available.

InputDevice  S0R
SoundCard
Waye Fila

» SDR-14
SDR-I0

The Input setup menu depends upon the input source selected.
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2.3.4 Soundcard Input Setup

SoundCard Input Setup |

soundCard IC—Media Wane Device j
140 Comp
Somple Rate | 98000 5ps || 100 alpha
B Lirmit 43000 Hz = 0 beta
— = 1 lde
Center Freq | 14060000 Hg =
s L Qdc

WV Stereo (Complex =R, Q=L
|: F ) sample Offset

IV Swapland Qlinvert spectrum) s I | R

0] Cancel

e The Soundcard can be selected with the pull down menu or one can use the default Windows
soundcard.

e The sample rate must be specified and can range from 5000 to 96000 SPS. (Many soundcards will
not operate above 48000 SPS)

e The bandwidth limit depends upon whether the Stereo (Complex) mode is chosen. The maximum
BW is the sample rate if Complex or 1/2 the sample rate it mono (real) data.

e The Center frequency is an offset that is applied to the display. This is useful in applications where
the soundcard is used to process base band 1/Q inputs from complex mixers. The Center
frequency would be the mixer oscillator frequency.

e The Swap I/Q button can swap the left and right channels that will invert the spectrum.

e The I/Q Comp section is used to adjust for DC offsets in the I1/Q channels. By watching the Raw
Data display (center number is DC offset) one can minimize the DC offset. Adjust the | offset to
make the Green line closer to zero and the Q offset to make the red line closer to zero. The affect
of a DC offset is a large spur in the center of the 2D FFT display.

e The alpha and beta controls can be used to compensate for any phase errors between the | and Q
channels. The affect of a phase error is a reduction in sideband rejection. (A carrier will appear
mirrored on the opposite side of the FFT display)

e The Sample Offset is a gross adjustment in case a soundcard is off by a complete sample between
the | and Q channels. (One USB soundcard chip has a bug so that | and Q are one sample time
apart.)
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2.3.5 Wave File In setup
wave File Input Setup 5 x|

SelectFile... | | CAFDwansesh N OAL FEYY 2w

File Froperies
| 12873728 Samples, SampleRate = 55BB5Hz, Camplex

| Center = 10700000 ADFreq = GBGERZZ20 By = 50000

| starting TC = 08/13/2003 19:25:05

¥ Inwvert Spectrum File Center Frequency
|1 0700000 Hz

[T Continuous Loop Playback

Cancel |

e The Wave file input menu allows the user to specify the wave file path and also whether to invert
the spectrum or play the file back in a continuous loop.

e Depending on the file, several parameters are displayed along with the name. The first line shows
the file size in samples, the file sample rate, and whether the data is real or complex.

e The second line may show the captured data center frequency, the A/D frequency, and display
bandwidth if the SDR-xx was used to generate the wave file.

e The third line may show the capture starting time if the file was created with SpectraVue. This is
used to show the original UTC time when playing back wave files. Note that if a capture was
paused or the center frequency changed during creation, then the file data will not be correct for the
entire file.

Wave files created with a program other than SpectraVVue will not contain some of the above information.
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2.3.6 SDR-14 Setup

SDR-14 Setup

Lpdate Firrmware. . |

A0 Sample FregiHz)

IEEEEEEE?
[T Extemal HW Sync

—RF Input Source

(" Direct Input{ch 0)
® 0-30 MHz (ch 1)

10oo0ooa
10oo0ooa

Calz |

Fef

kMeas

External Radio, IF / FPanadapter Mode Setup
4RS00 ] Select Ext Radio ADR [V Keep Same Center F -
_I m I_ l =]=ya] dEllr;E Enier rreq Ch 1 BF Gain
SDR14 ¥ | Select Serial Fort R o
I [T[5] [T HF Tracking tode O Ll & UGl
| 4800 | SelectBitRate C -10dB (" -30dE
IF Center FregiHz) Ext IF B(Hz) Ext Center Frequency(Hz) [~ Calibrated Screen
| 10700000 | 4000000 | 10002750
Filter Bandwidth BB20 Digital Downconverer settings
™ EKH:z CIC2 Rate | 2 CIC? Scale | 3 BRZ0 IF Gain
250 KHz — —— | +24dB
LA Clc5Rate | 28 CICG Scale | 20 ~ qaqg C ‘0B
~Demod Ok—— ¢ 1000 KHz RCFRate | 3 RCF Scale | 2 @ +12dE
(™ BOKHz 95R Total Decimation = 420
o 0L LAt RCF TAPS Final Sample Rate = 158730
(2000 kHz
(& 150 KHz —Interface Selectian Metwark, S0R-14 Setup
¢ 1a0kHes | C A000KHz @ usB
z PaAddress| 127 . 0 . 0 . T
" Metwork
i* kay notwork on all PC's) [~ Use Ack Fart I 50000
[™ 30 MHz (EB20 Off. Real Mode) oK |

This setup menu is used to set the main parameters of the SDR-14 hardware.

The A/D Sample Frequency can be entered here. Nominally it is 66,666,667Hz but this number

can be changed to the actual oscillator frequency if more accurate frequency measurements are
desired. Entering a reference frequency and a measured frequency and pressing the "Calc" button
will calibrate the sample frequency automatically.

There are 13 fixed bandwidth setups that can be chosen. If the 30MHz bandwidth is selected, the

AD6620 down converter is bypassed and the entire 33.3 MHz wide A/D data is directly processed

by SpectraVue using a real mode FFT.

Note that for demodulation, only the 50KHzto 190KHz bandwidths can be used. Some PC’s may
not be able to use the 190KHz mode as it pushes the USB bus to the limit.

The AD6620 settings area of the screen displays the current AD6620 decimation rates and filter sizes.
The AD6620 IF gain can be selected from 0 to +24dB in 6dB steps. This value is best kept at +24dB
unless very strong signals are being analyzed and the SDR-14 is being overloaded.
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The input source can be selected as either direct to the A/D (ch0) or through a preamp and a
30MHz low pass filter (ch1).

Note The direct A/D input should not be directly connected to an antenna. It requires a
bandpass filter and preamp in order to be used as a harmonic sampling receiver above 30MHz.
It is also not protected from voltage spikes and ESD events.

If ch1 is used, the preamp/attenuator RF gain can be selected. The "Calibrated screen" check box
forces the display to remain calibrated regardless of RF gain setting.

If the red clipping light flashes on the SDR-14, use the Channel 1 RF Gain setting to add
attenuation until the red light does not flash. ( it is normal for a random flash to occur during normal
operation due to transients on the antenna)

If the Network Interface is selected, the edit boxes for the desired IP and port addresses are used
to specify the IP address and port. This feature is an option and requires a separate USB to
TCP/IP Server application running to be able to use.

External Radio/Panadapter setup is described in a separate section under Program Details.

The Firmware update button enables a menu to update the SDR-14's intemal firmware. One
opens the update .hex file and presses Start to begin the firmware update. The SDR-14 must be
attached and powered up for this menu to be used.

The External HW Sync should remain unchecked for normal operation of the SDR-14.

SDR-14 Firmware Update |

| werlldsdrl 4 hex

selected File Wersion | 0.14 Current Boot “ersion 1.02
Current Firtrware Wersion | 0.14 ASCP Wersion 0.0z
RFSampler Serial Mumber | EGO0000
| Idle
| START
Eit
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2.3.7 SDR-IQ Setup

SDR-IQ Setup

Update Firmware. .. | Fef |10000000

IEEEEEEE?
[T External Hw Sync

kdeas (10000000

Calc |

External Radio, IF / Fanadapter hMode Setup
4RS00 | g oot £t Rl ﬁ I Keep Same Center F
SORIO = _ 44, 22l oame Lenier rreq
I _I Select Serial Port ‘| "| [V Irverted IF
IdlBI:ID LI Select Bit Rate [~ HF Tracking Mode
IF Center Freg(Hz) Ext IF Bi/(Hz) Ext Center Frequency(Hz)
| 10700000 | 4000000 | 10002780

2
i
-

RF Gain
Use Fixed Settings

+10dB " -10dB
0dBE ( -20dB

[T Calibrated Screen

[T -10dE Atten

il 18 G Code

Preamp Gain =17 dB

—— Filter Bandwidth

6620 Digital Downconwverer Settings

< e 3 —BG20 IF Gain——
cale
 BKHz CICZ Rate  +24dB
" 10KH: CICE Rate | 28 CIC5 Scale | 20  +18dB
(25 KHz — — e +12dB
— S RCFRate | 3 ECF Scale | &
tElede . Total Decimati 420 ® -
50 kKHz otal Decimation =
RCF TAPS | 256 s
100 KHz Final Sample Rate = 158730 ®E
:i JZEE:Z —Interface Selection Metwark SDR-10 Setup
Z*
@ USH IPAddress| 127 . 0 0.
 Metwaork
[T Use Ack Part I RO000
I, Cancel |

This setup menu is used to set the main parameters of the SDR-IQ hardware.

e The A/D Sample Frequency can be entered here. Nominally it is 66,666,667Hz but this number
can be changed to the actual oscillator frequency if more accurate frequency measurements are
desired. Entering a reference frequency and a measured frequency and pressing the "Calc" button

will calibrate the sample frequency automatically.

e There are 7 fixed bandwidth setups that can be chosen. Note that for demodulation, only the
50KHzto 190KHz bandwidths can be used. Some PC’s may not be able to use the 190KHz

mode as it pushes the USB bus to the limit.
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The AD6620 settings area of the screen displays the current AD6620 decimation rates and filter sizes.
The AD6620 IF gain can be selected from 0 to +24dB in 6dB steps. This value is best kept at +24dB
unless very strong signals are being analyzed and the SDR-IQ is being overloaded.

e The RF Gain selection allows using fixed 10dB step settings or one can enter a variable value for
the preamp. A separate 10dB fixed attenuator can be activated along with the variable gain
preamp. Note that high gain preamp settings will not improve the receiver noise figure above a
certain level but will just raise the noise floor and reduce the dynamic range.

e If the Network Interface is selected, the edit boxes for the desired IP and port addresses are used
to specify the IP address and port. This feature is an option and requires a separate USB to
TCP/IP Server application running to be able to use.

e External Radio/Panadapter setup is described in a separate section under Program Details.

e The Firmware update button enables a menu to update the SDR-IQ's internal firmware. One
opens the update .hex file and presses Start to begin the firmware update. The SDR-IQ must be
attached and powered up for this menu to be used.

Device Firmware Update : B

| SDRIOmaini05 hex
Current Boot Yersion 1.00

Current Firmrweare Yersion 0.0& ASCP Yersian 0.04
Dievvice Serial Murmber | Gw000123
| Idle
| START
E:xit

2.3.8 Network SDR-xx Operation

If the network interface is selected instead of the USB interface, a TCP/IP socket is used as the source for
the SDR-xx data. By running a server utility program (SDR14Server) on a remote PC, and SpectraVue on
another PC, one can access the SDR-14( or SDR-1Q) over a wired or wireless network connection.

Copyright 2003 2007/09/20 32



Remote SDR-14 Operation Using Network

Remote PC Serwer

Running 2DR145erver. exe

SDR-14
Wired or Wireless
TCEAP connection
Q
PC Running Spectraiiue
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Network Setup

1. SpectraVue should be installed on the remote PC even though it is not going to be used since the
USB drivers are required by the SDR14 server application. On the remote PC, run the utility
program "SDR14Server.exe" that should be installed in the main SpectraVue folder. . It is also
available separately on the www.moetronix.com web pages.

8 SDR14Server V1.02 EE"
FPuaort I ROO0O0O i Stop

USE | SDR-14 Mot Connected

Exit

Met | Server Paused

2. Connect the SDR-14 USB cable to the remote PC and apply power to the SDR-xx. The server
should connect to the SDR-xx and the following status should result.

8 SDR14Server V1.02 EE“
Fuaort Iw St | =top
USE | SDR-14 Connected
MNet | ‘YWaiting For Connect 2 |

3. On the users client PC, start SpectraVue and select the "Network SDR-xx" in the Input Setup
Menu.

4. Go to the SDR-xx Setup Menu and enter the remote PC's IP address into the edit box at the lower
right hand part of the menu screen. (To find the remote PC's IP address, open a command(dos)
box window on the remote PC and type "ipconfig". It will display the remote PC's IP address that
must be entered into the SpectraVue setup menu.) After exiting the setup menu, SpectraVue
should connect to the remote SDR-xx and on the remote computer, the following status should be
displayed(with the remote PC's IP address displayed)

B SDR14Server ¥1.02

PDI‘TI s0000 St Stop |

USE | SDR-14 Connected

Met | Connected to 127.0.0.1
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SpectraVue should now be able to run the remote SDR-xx as if it were directly connected to the PC.
Note:

Trying to connect over slow network connections such as the Internet or 802.11b
systems, will not work since the data rates are too high. Use a wired Ethernet or
802.11g high speed network connection.

To aid in testing out a system, one can run SpectraVue on the same remote PC that the SDR14Server
is running on and use the loopback IP address of 127.0.0.1. The SDR-xx data will loopback through
the PC network stack and one can verify that the remote server and SpectraVue setup is working
before trying to debug a network system.
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2.3.9 Output Setup
This menu selects various output modes for the program.

Data Qutput Selection B x|

Wiiawe File Capture Setup

" Mo Wawe File Capture Delay Start Time
. IF . IE | UTE FunTime kdinutes
+ BF Data to ‘Wawe File |17
¢ Demod toWzve File [ Enahle Delayed Start ¥ Eepeat ewery 24 hr.
v Chain Multiple Files withTirme Stamp Mames File Sample Rate
™ Qualify Write with Squelch | 1EE730
select'Wawve File... | | C:hcapture wa

i"EDD Output File Size Limit in Mega Bytes (1 to 2147)

FET/Continuum File Sawving

" Mo Cutput File Sasing Tirmed Saves

& Screen Capture ta File (JPG, NG ar BMP Format) (Timed Onhy I—

" Sawve Continuum Data to .(C3% Excel Format File (10 to 3600 Seconds)
" Sawve Waterall FFT Data as 1 byte/pixel BMP Farmat File

" Timed Sawve OFF

[T Use Screen Rescolution o TinzskrEed Flos

oave FFET Data as C5% Excel Format File(Timed Only)
save ghsolute FET Data as & byte Custom Binany Farmat File

7

 File Append/ Ovarwrite

7

select Out File... | | CAScreendata.png

soundeard/Demod Output Setup
" Single Channel Demaod Mon-Demod Flayback Gain(dE)

" Dual Channel Demod Mono Output ﬂ o

& Dual Channel Demod StereoOutput

v Outputto SoundCard
SoundCard |Use Default SoundCard j

I, Cancel

2.3.9.1 Wave File Chaining

This feature allows very long data captures by breaking the output wave files into multiple files.
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¥ Chain Multiple Files with TimeStamp Names:

The checkbox for chaining multiple files enables a mode where SpectraVue will write to a wave file until
the maximum file size limit is reached and then close that file and start writing to a new file. These
filenames are created from the name provided by the user with a time and date label added to the end of
each filename.

For example if the user chooses a filename of "test.wav" and the chaining feature is enabled, the filename
will be changed to "test YYMMDD_ HHMMSS.wav" where YY is the last 2 digits of the year, MM is the
month, DD is the day, HH is the hour, MM is the minute, and SS is the second. All times and dates are 24
hour UTC time.

The file chaining will continue indefinitely so it is up to the user to make sure enough drive space is
available. ltis a good idea to set the file size limit as big as you can deal with to prevent a large number of
files being produced. Perhaps 640 Megs or so would be a good number so it could easily be archived to a
CD.

The SDR-xx can create very large files very quickly so it is a good idea to be aware of how much
space is available and how fast SpectraVue can create large files.

2.3.9.2 Qualify Write With Squelch

™ Qualify Write with Squelch

If the demodulator is enabled, then the "Qualify Write with Squelch" check box will only save to the file
when the squelch control is open. This is useful for capturing to disk only the active time of a signal.

Note that the timestamp information in the file will not be accurate since the file is not being
written to continuously.

2.3.9.3 Delayed Start Function

SpectraVue captures can be automatically started at a user-defined time for unattended operation. This is
most useful for capturing data to wave files late at night or when there is no one around to start it.

Delay start Time

IF . IF v T Fiun;l'ime kinutes

[ Enahle Delayed Start v Bepeatevery 24 hr,

Two parameters must be set. One is the start time in hours and minutes. This allows SpectraVue to be
started up to 24 hours from the current time.

The other parameter is the length of time in minutes that is desired to be captured. The minimum time is 1
minute; the maximum time is 1440 minutes (24hours). Note that if not using the file chaining mode, the
capture will stop when the file size is reached or the specified run time, whichever occurs first.
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To enable the Automatic delayed start mode, the check box MUST be checked. This check box will be
cleared upon program exit or after a previous run.

Checking the “Repeat every 24 hr.” box will allow SpectraVue to re-trigger at this time every day
automatically.

If enabled and waiting or running, the status will be shown in the "Info Box" on the main screen.

Auto Scale |
Idle

-Autostart Waiting-
Fs=05556 Hz
BY Fes= 14Hz

2.3.9.4 Screen Capture to File

FFT/Cantinuum File Sawving
" Ma Qutput File Saving Timed Saves
& Screen Capture to File (JPG, FNG or BEMP Format) (Timed Only) I—
10
" Save Continuum Datato CSY Excel Format File {(10to 3600 Seconds)
" Save Waterfall FFT Data as 1 byte/pixel BMF Format File  Timed Save OFF
[T Use Screen Resolution & Timestamped Files
" Save FFT Data as 5V Excel Format File(Timed Only) ¢ File Append/Ovenwrits
" Save absolute FFT Data as 2 byte Custom Binary Format File
=elect Dut File... | | ChScreendata.png

This option is only valid when the timed save mode is active.

Selecting this file saving option will capture the screen every N seconds to a timestamped file or it will
overwrite the selected file each time. Either .png or .jpg graphics formats are supported. In general, the
.png works best for everything except the waterfall displays where the .jpg works best.
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2.3.9.5 Save Continuum Data as .CSV Excel Format File

FFET/Continuum File Sawving

" Mo Output File Sawving Timed Saves
€ Screen Capture to File (JPE, BHG or BMP Eormat) (Mirmed Only) I—
10
& Save Continuum Data to CSY Excel Format File (1010 3600 Seconds)

O Save Waterfall FFT Data as 1 byte/pixel BMF Format File
[T Use Screen Resaolution
sawve FET Data as C5Y Excel Format FilefTimed Cnly)
sawve absolute FFT Data as 2 byte Custom Binary Farmat File

& Timed Sawe OFF
" Timestamped Files

7

" File Append/ Crerwrite

7

Select Out File... | | C:h Continuum. csyw

This menu specifies a comma-separated file that will be written with timestamp information, average
continuum data and peak continuum data. The following is an example of the data format:

12/02/2003 17:23:01, -108.132, -63.530954
12/02/2003 17:23:06, -108.457, -75.24949
12/02/2003 17:23:11, -108.143, -69.852774

2.3.9.6 Save Waterfall Data as 1 byte/pixel BMP Format File

FFT/Cantinuum File Saving

Mo Qutput File Saving Timed Sawves

€ Screen Capture to File (JPGE, PNG ar BhP Format) (Timed Only) I—
10
" Save Continuum Data to .(C5Y Excel Format File (1010 3600 Seconds)

& Save Waterall FFT Data as 1 byte/pixel BMF Format File
[~ Use Screen Resolution:
£ Sawe FET Data s CEY Excel Format File(Timed Ol
" Save absolute FFT Data as 2 byte Custom Binary Format File

& Timed Sawe OFF
" Timestamped Files
" File Appeand/Ovearwrite

select Out File... | | C:AWaterfall brmp

This menu specifies a 1 byte per pixel .BMP graphics file of the waterfall display to be written. If the "Use
Screen Resolution box is checked, the image width will be the same as the screen pixel width. This mode
creates images that are the same size as the program screen for easy viewing and reduced file size.

If not checked, the image width will be the number of the FFT points within the specified frequency span.
This mode can create very wide images depending on the FFT size and span but provides much greater
detail than can be obtained on a CRT screen.

The graphics files are limited in size by the Output Size limit. Many graphics programs are limited to how
large an image can be displayed as well. Keeping the file size below 100MB is probably a prudent step.
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2.3.9.7 Save FFT Data as .CSV Excel Format File

FFT/Continuum File Saving

Mo Output File Sasving
=creen Capture ta File (JFPG, FMG or BMF Formaf) (Timed Only)
sawve Continuum Data to .C3% Excel Format File
oave Watedall FFT Data as 1 byte/pixel BMP Format File
[T Usze Screen Resolution
Save FFT Data as C5W Excel Format File(Timed Onky/
oawve absolute FFT Data as 2 byte Custom Binarny Format File

o i e N

T

Timed Sawves

-

(1010 3600 Seconds)

" Timed Sawve OFF
" Timestamped Files
&+ File Append/Owverwtite

Select OutFile... | | CA\FFTdata.cav

This mode is only available in the timed save mode. Every N seconds, the entire FFT data values are

saved to a .CSV format file.

The first row of comma separated data is the frequency of each FFT bin in Hz.

The second row is the amplitude information in dB for each FFT bin.

Its best to keep the FFT size as small as possible since Excel can get overwhelmed with large data arrays

very quickly.

2.3.9.8 Save Absolute FFT Data as 2 byte binary format file

FFT/Continuum File Saving

= Mo Output File Sawving
€ Screen Capture to File (JPG PHG or B Farmat) (Tirmed Only
" Save Continuum Data to CEY Excel Format File
" Sawve ‘Waterfall FFT Data as 1 byte/pixel BMP Format File
[T Use Screen Resolution
€ Save FET Data as C54 Excel Format FilefTimed Only)
& Save absolute FFT Data as 2 byte Custom Einary Format File

Timed Sawves

o

(1010 3600 Seconds)

& Timed Save OFF
" Timestamped Files
" File Append/Owverwtite

Select OutFile... | | C:\FFTdataft

This menu specifies a custom 2-byte binary format file that will be written with the raw FFT data.

The File format is a 1024 byte header containing the following information:

Number data points per FFT = 32 bit value Little Endean byte format

FFT size = 32 bit value Little Endean byte format

FFT sample rate in Hz = 32 bit value Little Endean byte format
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FFT center frequency = 32 bit value Little Endean byte format
The remaining bytes in the 1024 byte header are 0.

Starting at file location 0x400(1024) the FFT data is placed as a 2 byte signed integer that represents the
FFT data times 100. So for example a -135.23dB point would be saved as a 16-bit integer -13523, Little
Endean word. All FFT points are saved regardless of the span so the next FFT line would begin at 0x400
+ FFTSIZE for real FFTs or 0x400 + FFTSIZE*2 for complex FFTs.

2.3.9.9 Soundcard/Demod Output Setup

soundcard/Demaod Output Setup
" Single Channel Demod Mon-Demod Flayback Gain(dB)

& Dual Channel Demod Mono Qutput ﬂ o

" Dual Channel Demod SterecCutput

# Outputto SoundCard

SoundCard

The Soundcard output menu allows enabling the soundcard for output. This is primarily for listening to
demodulated signals but can also be used in playing back wave files or listening directly to I/Q data if the
soundcard supports the input sample rate.

The Soundcard selection menu allows selecting a particular soundcard for multiple soundcard systems.

The non-demod playback gain control allows the audio to be scaled. This is active only when
demodulation is not active, the sound output is selected, and the sample rate is less 100KHz. This is
useful for amplifying a captured RF file to a level that can be heard or for retransmission as I/Q data.

The Demodulator has up to 2 channels. If the “Single Channel Demod” box is selected, then only one
demodulator is used and is output to both Left and Right Speakers.

If the “Dual Channel Demod Mono Output” box is selected, then both demodulators are used and
combined into one mono audio stream to both Left and Right Speakers.

If the “Dual Channel Demod Stereo Output” box is selected, then both demodulators are used and each
demodulator audio stream is sent separately to the Left and Right Speakers.
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2.3.10 General Setup
This menu is used to setup a variety of FFT and display options.

eneral Program Setup - x|
PP tlielons Tjpe | 75 JPEG Compression Quality(10 ta 100) -
(" Rectangle Asgsign Display Caolors...
" Harnming Digplay Rate(0 to 60 Sec:s,."update]ll 0
(@ Hanning
" FlstTop Select\Waterfall Color Palette File... | | Default.pal
? g:actman it Use Comp. [ Select FFT Compensation File... | | Filter1 00 fcf
ackman-Harris
a0 Options
— Display nits — Memn:l.ry Modes a i
" Hz & Memory Display OFF 3Dy Pixel Shitt(1-100) | 4| 3
 KHz ™~ Max Memory Display
" MHz (" Delta Memory Display 1/ 30 Plot Scale{1 to 1/10) I TN
" GHz tarkers [v Rightto Left Continuum
B LB B e Sisiee [T Display Peak tMarkers I 1 [¥ Time Stamp Display
[~ Squelched Display v Allow Mouse Click Markers Exclude %2 ﬂ 0 Sec (0==AUTO
[~ Color 2D Gragh —Mouse Click Resolution Fulse Mode Setup
Slow CPU Mode (" 20KHz (" BOOHz [~ Pulse Mode Enable | 0
Skips M updates " 10KHz ® 100Hz
=  9KHz ™ 10 Hz
=roon
x  BkHz ™ 1Hz
" 1KHz  Var | 100 oK Cancel
2.3.10.1 FFT Window Type

The FFT window type can be selected. The Hanning window is probably the best all around window to
use.

2.3.10.2 Display Units
The display units that are used for the display and frequency controls can be specified.
2.3.10.3 L/R Button Freq Change

This checkbox selects between two mehtods of using the mouse buttons to change the frequency.
When checked, the left mouse button increases the frequency and the right button decreases the
frequency of the selected digit.
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If the box in NOT checked, then the digit frequency is increased by left clicking on the top part of the
digit and decreased by left clicking on the bottom part of the digit.

2.3.10.4 Squelched Display

This enables a mode where the display is only updated when the squelch is open when using the
demodulation modes. Not only is the display "frozen" when the squelch closes but any FFT data file such
as the .bmp capture or binary data file is not written into when the squelch is closed. Any wave file being
written into is unaffected by this setting since they have an independent control for qualifying with the
squelch control.

2.3.10.5 Color 2D Graph

Selecting this feature changes the 2D FFT display mode so that the graticule is replaced by a graduated
color scheme where the 2D display changes color with amplitude using the same palette as the waterfall
display.

14217 14221 14225 14228 14233 14237 14241 14245 14248 14253 14257
55

-B&
-4
-85
-H5
-105

-115

-125

Baw Data 2D FFT | 30D FFT | V%Waterall | HYaterfall | Continuum | Phase

14289.786 KHz -52.17 dB

2.3.10.6 Slow CPU Mode

Slow CRL kode
skips M updates

i‘ 2 M

The Slow CPU mode forces the program to skip display updates in order to reduce computational load
on the processor. As the number of N grows larger, the more updates that are skipped by the display.
A value of zero runs the display at full speed.
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2.3.10.7 Mouse Click Resolution

This group of menu items allows t