DEMO OF SIGNAL WORKS
SignalWorks' PREVIEWusing TestWingDingwith_R710_LRSbyt signal file

Used for understanding signal external components. Gathering configuration information to pass
on to the DEMOD application.

J-rﬂpreview+ AD
File Edit Wiew ‘Window Processing Input  Help

ke = a0 |2 W2

Baudrate D etector

— Ak Delay (A
AD
It Filter Band Center Center Frequency Detector Iv Scaled
L ——{ BTz squae }—ﬁ Saquare }—r{ Square }—‘
J J Subband Tuner Detector J J J
— Fixed 1503
¥ Lock Frequencies
For Help, press F1 0.00 KS)sec

Double click on PREVIEW.EXE to open the program. Describe the two Tool Bars across the
top.

File: For saving or recalling settings in Preview and exporting settings to the Demod application.
Edit: Standard editing tools

View: Enable or disable viewingf toolbars

Window: Select and open each Block Link to see conteflirnativeto clicking on each box.
Processing Alternate controls for playing, stopping, pausing, rewinding, etc. the signal

Input : Selection of input source

Help: Tip of the day andrdine help files for Preview.

On the Preview Application Screen:

Input selection box where the signal will come from for analysis. File, SigDigound Card
Manual Filter configuratioil what section of the filter to isolate

Baud Rate Detection Signal bit rate

Band Center FrequendySignal center frequency

Subband Tunér Fine tune the frequency

I&Q Detectori Constellation viewer

Center Frequency DetectoNerification of center frequency of signal of interest

Test Point Boxes display time, frgquency or raster display of signal at that point.
SELECT THE SIGNAL SOURCE
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Right click on the INPUT BOX and the selection menu will be presented. We will be using the
FILE.DLL selection to choose a precorded signal of interest from a file formdihen Left
Click on the INPUT BOX and the File Input selection screen will open as shown below.
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File Input

File Parameters: Block Proceszing Paramters: Spectral Inversion:

Sample Fate: 933 MHz
Start Time: 0Sec

File M ame: | <Select File> i Block Size: 4 KPtz (* Bypass
. - De-5ample: 1Pt Around Fs/4 Hz
Sh F t:
AEES I 8 Bit - Bute >> L [for Real Signals)
™ Swap bytes Reset Set

Start: 1Pts |—) Next: 1Pts

Stop:| 1031336960 Pts |—) Step: 4 KPts
Reset Set

¢~ fround 0 Hz
[for Complex Signals]

Full File Path: |EI:\Signami\SignaMorks\Sample Filezh<Select File>

Cloze

Click on the FILE NAME box showing <Select File> to choose your signal of interest file.

Open

PIx

Look jn: |@ Desktop

| « @ ek B

u:i My Diocurmnents

:J My Compuker
‘-3 Iy Metwork Places
) Games
Download_test, byt
Test

TestwingDing_R7-10,byt

File hame: |TestWingDing.b_l,lt

Files af twpe: |Signa| Files [*.byt; ".cmp

s *rel; ".omp_byt; ".-.nﬂ Cancel

Select the file TestWingDing.byt to be used as the signal exfeisit file then click OPEN.



File Input

File Parameters:

Block Proceszsing Paramters: Spectral Inversion:

File Mame: | TestwingDing. byt

Storage Format: G Bit - Byte 33

[~ Swap butes
Sample Rate: 93.3 MHz

Start Time: 0%5ec

* Bypass

Block Size: 4 KPts
De-Sample: 1 Ptz

Reset Set
Ly Next 1 Ptz

1Pts
Stop:| 1031336360 Pts |ﬁ Step: A KPts
Reset Set

Around Fs/d Hz
[for Real Signals]

Around 0 Hz
[for Complex Signalz)

Start:

Cloge

Full File: Path: |E:\Documents and Settings\Administrator, COMPLUDYM-24D 42P\D esktoph T estwingDing. byt

You should see that the Storage format and sample rate éendilted in with the valuesdm
the Signal of Interest (SOI) fileYou must set the Sample rate of the TestWingDing.byt file to
93.3MHz.Also in the Block Proessing Parameters box, the SOl file information is also loaded.

You may now CLOSE this box.

You may now CLICK on the PLAY button to start your SOI file playing. You will see the file
size count incrementing in the lower right corner and the file isyedlback in the application.
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You may now click on the first TE

v

ST POINT BLOCK to see the raw signal being played back in

the application. This will open a Digital Signal viewing window where you may describe the

capabilities of the viewer.
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Starting across the top tool bar, you have the following items that you can describe.



FILE : Allows you to print the waveform on the display, or close the display.
OPTIONS: Selection of display type, Autmoom and Coordinate Box, Synchronid@gplay
and Cross Hairs.

PROCESSING Time Domain & Processing, Frequency Domain & Processingraging,
Detrending, 256 Bin Histogram

TRACE: Allows you to set the viewing line type and colors.

MARKER : Set local peaks and valleys automatically or manually

TOOLS: Setup Filter, Set Band Center

HELP: Extensive online help files to describe all functions.

Next Close the first Test Point Box and open the second Test Point Box. This will open another
Signal Display Window. We will set the filter for the ardamerest of the signal. First, we can
ZOOM IN on the area of interest by selecting a point on one side of the signal, then left clicking
the mouse and dragging to the other side and down creating a zoom box. When the mouse
button is released, the digglwill zoom to the selected area.
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Now zoomed in on the signal area created by the ZOOM BIDyou want to go back to the
original display, click on the RESCALE BUTTON in the second toolbar as shown above.

We can us¢he AVERAGING tool to smooth out the waveform before we make our filter area
selection. Click on the PROCESSING link in the toolbars and select AVERAGING. A
selection of 10 usually makes the waveform look a lot smoother, as shown below.
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Signal Processing using averaging to smooth out the display.

Next we will select the main area of the signal with the filter. Using the top toolbar, select the
TOOLS menu item. When the selection box appears, click on FILTER SETUP as shown below.
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This will enable you to now use the mouse to select the area on the signal to filter. By placing
the vertical cursor on the left side of the signal area, left clicking and holding the mouse button
down, then dragging over to the right side of the signdlraleasing, you will define the filter

area as shown below.
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Area selected with mouse cursor and button held down shown above. Filtered area selected after
mouse button is released, shown below.
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Now that we have the area of interest definedhénsignal, we can start knok for the external
components. Next we will look for the Signal Baud Ra&téck on the BAUD RATE
DETECTOR box labeled with AM/FM/Delay. This will open a new menu box as shown below.
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Next, click on the Test Point Baconnected to the AM Detector. This will open up another
signal display window where we can determine the baud rate of the signal using the marker tool.
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By clicking on the left Marker Box and since the marker is set to Local Peak Search, the marker
will indicate the highest baud rate that it can find in the signal and display it in the lower portion
of the signal display screen as shown below.
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Marking showing a baud rate detected at 1.024MHz

Leave this display box open so that the parameterde saved to be passed over to the
DEMOD Application.

Next, we can find the Center Frequency. Click on the second Test Point box in the Square area.
This will open up another signal display window. Again, using the Marker function, select the
Left Marker to determine the peak for Center Frequency. It will be displayed below as the value.
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This shows a Center Frequency at 23.300MHz
Again, leave this window open so the parameters can be captured for the DEMOD application.

Next we will deternrme the modulation type and constellation. First, deselect the LOCK
FREQUENCY check box and then open the Test Point box after the 1&Q Detector as shown.
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A new signal display window will open displaying the 1&Q constellation pattern. It will be
Asmimgo and not a stable signal, so we must

u
Click on theSubband Tuner FIXED box and a new window will appear that will allow you to
select the Frequency control. Click on the Frequency control and a melmwihat allows you
to change the frequency settings will appesdied the PLL Frequency
File ©ptions Processing Trace Marker Help
Zoom Damain Markers
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J 4
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Adjust the PLL Frequency until the fAspinningo

patern is displayed. Once you have gotten this fixed display, click on the LOCK FREQUENCY
check box on the main Preview Application screen to lock in the new frequency.
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Locked Frequency after subband tuning

We now have the items needed from the signal to pass on to the Demod Application. One more
step to go. Next click on the FILE link in the top tool bar and select EXIT / SAVE for DEMOD.
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This will now bring up the screen that shows you all of the captured parameters that will be
passed to the Demod Application progra¥fou can verify that the information is correct, and
set two additional parameters for tdedulation type and constellation

Export f Save For Demod E|§|@
Refrezh Data

Save:
[~ RF Carrier Freq.: | J Hz [Export)
v |nput Setup  [Demaod]
@ v Filter Setup  [Demad)
I Signal Bandwidth: | J Hz  [Export)
[ Burst # Pulse ‘width: | J Sec [Ewxport]
W Baudrate: |1.02395326 | Hz  [Demod, Expart)
X

Center Frequency: |23.3IJEISEE|EE ﬂ Hz [Demod, Export]

ger: | J | J Hz
User: | J | J Sec

Save Modulation Type:  [Demod, Export]

wj—l

v PSE -Nomal  Type:

" PSE -Staggered  Type: | J
" FSK - Mormal | =l
" FSK - Marrow l—_|

Report # Expart. | Froperhies. .. | | Save Defaults for Demod I )

Make sure the checked boxes contain the correct information, then click SAVE DEFAULTS
FOR DEMO button at the lower right of this screen. Preview is now complete.



SignalWorkss DEMOD

Next we will go through the demodulation of the sigmalv that we have the externals of how
the signal was constructed. This information will be passed from the Preview Application to the
Demod Application. Double click on the Demod Application icon to launch the program.

O

We have two toolbars that atee control tools for this application.
The top tool bar performs the following functions:

FILE: Save and recall Demod defined parameters, export information, save information as
application default.

EDIT: Standard editing tools.

VIEW: Enable or hide thtwo toobars

WINDOW: Alternative method of selecting action boxes in the main application screen
PROCESSING: Signal file controls to play, stop, pause, rewind, etc. Alternate access
INPUT: Selection from where the signal file will be brought into theliappon from

HELP: Extensive online help system for the SignalWorks application products

The second toolbagives us the file play controlsrewind, stop, pause, fast forward and play.
Also Auto rewind reset to beginning and HELP select. Click on Iselpct then on any of the
application boxes and the help file for that part of the application is displayed.

We can see that some of the action boxes have been prefilled with information. These are the
parameters that were passed from the Preview apiplic Click on the INPUT box on the far

left. Notice that the file name has been transferred along with the file attributes. On the main
application screen, prefilled are the Input type, Modulation, Baudrate, Demodulator and Center
Frequency. Verifyhat these are the same parameters as we found in Preview.



