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SpurFinder is a spurious product calculation utility that was designed for the RF Engineer who needs to quickly and conveniently analyze

transmitter or receiver conversion schemes. Developed by engineers for engineers, SpurFinder provides a powerful interface with access
to all pertinent input variables. It also includes highly accessible analysis tools to track groups of spurs on a frequency by frequency basis
as well as individual spurs.

SpurFinder is a valuable and necessary tool for all receiver designers. It enables designers to evaluate various frequency conversion
schemes before implementing them. The user simply enters an input frequency range, an output frequency range, and a fixed LO
frequency. The program then displays a mixer spur chart that shows the output frequencies for all mixer spurious products up to the 20th
order of M*RF and N*LO. Use this program to choose the conversion scheme (RF, LO and IF frequencies) with the best spurious
performance. The program also provides a look at the pre-selection and post selection filter rejection requirements for the conversion
scheme.

For frequency conversions where the user does not have a choice of IF or LO frequencies, the program shows where in-band spurs and
out-of-band spurs are located. This enables the designer to determine the correct filter rejections to meet receiver specifications.

SpurFinder is a huge upgrade from the old "Radar Handbook" spur charts. These generic, normalized charts don't show the actual input
and output frequencies that enable you to determine where the spurious frequencies are located. See the next page for an example
generic spur chart from the "Radar Handbook".




PL2BZ252  Spur Chart from “Radar Handbook”
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Key Features

Allows you to evaluate your receiver or transmitter conversion scheme before you start the design.
Q Optimize your conversion scheme for best spurious performance.

Q Analyze pre - selection and post - selection filter requirements based on spurious frequencies.
Graphically displays the location of spurious products in a frequency conversion process.

View spurious products any order up to order 20R X 20L.

Plots up to 24 spurious signals. If more than 24 spurious signals are calculated, a warning light will appear indicating that not all spurs are
plotted.

Replaces the old "Mixer Spur" charts and nomographs

Works for up conversions and down conversions.

Three Conversion Modes

Q Fixed Input Frequencies, Fixed Output Frequencies: The input and output frequencies do not move as the LO frequency is adjusted.

Q Sliding Input Frequencies, Fixed Output Frequencies: Used for fixed output IF frequency range, such as a down conversion. As the
LO is tuned, the input frequency range "slides", and the output frequency range remains fixed.

Q Fixed Input Frequencies, Sliding Output Frequencies: Use for fixed input frequency range, such as in a transmitter or Up Converter.
As the LO is tuned, the input frequency range stays fixed, and the output frequency range "slides".

A Continuous Run mode allows you to change the SpurFinder parameters while the spurious plots are updated in real time. This option is
great for scanning through many frequency conversions.

Data and parameters from SpurFinder may be automatically transferred to TunerHelper.
Q Buy both TunerHelper and SpurFinder to take advantage of using these programs in tandem.

Q If you have mixer parameters defined in TunerHelper, you can view the level of spurious signals for the conversion scheme in
SpurFinder.

Load and Save SpurFinder scenarios to files.
Create a Multi Scenario file to quickly view multiple conversion schemes.

SpurFinder automatically saves a log file to track all conversion schemes tested during each session. The log file may be opened with the
Multi Scenario file utility to review the previous session.

All graphs and charts may be printed.
Context sensitive help is available for all plot parameters.
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— — Requirements

m Trial Version
Q The trial version of SpurFinder has all the features of the full version with the following limitation:
] The Local Oscillator (LO) value is limited to 16.0 +/-0.25 MHz

Q The full version is available for purchase for $129.99 (US Dollars). Buy now to unlock all program features.

" System Requirements
Q SpurFinder was designed to operate in the Windows NT, 2000, and XP environment.
Q SpurFinder currently only supports 1024 X 768 dpi or higher screens.

Q Please let us know if you are interested in a 800 X 600 dpi version. We will try to accommodate you in our next revision.
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= Thank you for choosing SpurFinder Version 3.5!
= We are continually improving this program. Please let us know what you think and any other comments and suggestions you may have.
= Latest Version: 3.5

Changes in Version 3.5
= Created a Multi Scenario utility to enable users to quickly view multiple conversion schemes.

= Added an automated log file to track all conversion schemes tested during each session. The log file may be opened with the Multi
Scenario utility to review the previous session.

= Settings may be edited to change the location and name of the log file.

Changes in Version 3.3
= Enhanced the registration process.

Changes in Version 3.2
= Removed the Run and Stop options from the software.
= Added in-screen error message when Input is greater than Output.

Changes in Version 3.1

= Improved the registration process. You can now send payment by PayPal, WWW form, or E-mail. The user name and registration key are
sent to us electronically, thereby making the registration process easier and less prone to error.

Changes in Version 3.0

n Increased max RF and LO order to 20, allowing spurious levels up to 20RX20L.

Added Conversion Mode to Allow Input and Output Frequencies to 'slide’ with LO Frequency.
Moved Save and Open Options to File Menu.

Fixed carriage return problem when saving comments.

Made graphical changes to User Interface.

Changes in Version 2.1.1:
n Made scenario files have the suffix *.ssn.
n Added cursor locations to scenario file.
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Changes in Version 2.1:

n Added the capability to load and save SpurFinder scenario text files.

n Added a continuous run button and capability.

n Added the capability to switch dynamically to TunerHelper, and use the SpurFinder settings in TunerHelper.

Changes in Version 2.02:
= Improved the registration process.

Changes in Version 2.01:

= Removed continuous run button from Front Panel

n Added TunerHelper connectivity (to be released soon).

n Changed the Spur Rating on the front panel to more accurately rate the conversion scheme based on typical mixer spur levels.

Changes in Version 2.0:
= There is no longer a time limit on the trial version.
= SpurFinder generates a warning if the Input or Output Start frequencies exceed their respective stop frequencies.

= A New Plot button has been added. This allows for implementation of modified analysis parameters without having to completely rerun
the program. For convenience the button is tied to the Return key.

n A Stop button was added to halt program execution at any time.

n The new Slider Bar allows for easy measurement of all Spur Orders it intersects. It allows the user to choose any input frequency within
the analysis bandwidth, and view the output signal and spurious frequencies in real-time via the Output Signals Table.

n The Spur Rating provides a dimensionless comparison between individual SpurFinder Analysis. This purely relative indicator is beneficial
when comparing different conversion schemes within the SpurFinder environment.
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All plots have the LO Frequency incorporated into the Plot Title for easy recognition when comparing screen captures or printouts of
different conversion schemes.

n Spur Orders are differentiated by line color, style, and thickness. Specifically, high order spurs are represented by thick solid lines while
low order spurs are shown in thin dashed lines. Each spur retains its coloring regardless of order, between one run to the next.

n The Date and Time of the analysis is automatically displayed each time the user initiates a New Plot.

n The user can add Comments about the spur model, which are stored with a Date/Time stamp in the spur data whenever a model is saved
to disk.

n The ghost spur markers in the Spur Order Key table have been removed. Only keys for actual spurs are now displayed.

Changes in Version 1.01:

= Fixed a bug that did not show a Spur line on the graph when Spur started in upper left hand corner of the graph and ended on the right
side of the plot. We apologize for any inconvenience this might have caused. All registered users are being informed of this bug. If you
know anybody who has not yet registered, please tell them to download the newest version.

Changes since Version 1.0

n Fixed the "Number of Spurs" and the "Warning" Display.

n Closed the "SpurFind2.vi" after getting to the Spur Program screen.
= Reduced the memory requirements.
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To check out SpurFinder for yourself, visit the R.A. Wood software download page at:
http://rawood.com/software_products/download_software_page.html#spurfinder_anchor

Select Download Now! next to the RAWOOD _ Software _ 3 _ 9 _Installer.exe
Click Save File to save the installer.
After the installer download is complete, double click on SpurFinder Installer icon to start the installation process.

Work through the user prompts to install SpurFinder.

Select a folder to save the SpurFinder setup files to and select OK.

Select Next> on the Installation Wizard

Browse to select a location to save the SpurFinder program files to, and Select Next>.
Select Next> again to continue with the installation process.

Select Finish to exit and complete the installation.

O 000 d

Once the installation is complete, go to Start>>All Programs>>R.A. WOOD Software>> Spur Finder to load the program.
An Electronic End User License Agreement will appear. Read the agreement and select Agree to continue.

Thhe Change Log will appear next. This document describes the software changes and improvements by version. Click Continue to start
the program.

On the start up screen, create a user name. This name will only be used for registration purposes.
a Select Register to pay for the full version of SpurFinder. You may pay through paypal or contact us with other arrangements.

o Select Continue to use the trial version. Each time you open the trial version you will have the opportunity to register for the full version. In the
trial version the Local Oscillator (LO) value is limited to 16.0 +/-0.25 MHz.

Click Continue again to use the trial version of SpurFinder or enter the Registration number and click Unlock Software to access the full
version.

For detailed screen shots of the installation process visit:
http://helprawoodsoftware.rawood.com/tiki-index.php?page=SpurFinder+Downloading+and+Installing+the+Program

10
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The screen shot below is of the default main panel in SpurFinder. Input Parameters are entered directly on this screen in their labeled
fields. Each Spurious Product (M X RF) + (N X LO) is represented by a different line on the graph. The X and Y axis show the actual
input and output frequencies (not normalized). See the following page for details about the features available on this panel.
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n

Single Run Mode — This is the default mode at the start of the program. In Single Run Mode the graph does not automatically update
as parameters are adjusted. To update the graph, click the Find Spurs! button or hit Return.

Continuous Run Mode — To put the program in continuous run mode move the toggle switch to Continuous Run and click the Find
Spurs! button. As input parameters are adjusted, the graph will automatically reflect the changes.

The Comments field allows the user to document the current setup. Comments are saved with the scenario file.
The real Date and Time are displayed at the bottom of the screen.
Save Scenario — To save the input parameters to a tab delineated text file go to File>>Save Scenario...

Open Scenario — To open an existing setup file go to File>>Open Scenario...

Multi Scenario Script File — To view, edit, or create multiple conversion scenarios, go to File>>Multi Scenario Script File... Learn more

about the this feature on the Multi Scenario Utility page.
File Path — After a scenario has been opened or saved the file location will be displayed here.

Switch to TunerHelper - Click this button to open TunerHelper. All input parameters from SpurFinder will automatically transfer to
TunerHelper.

To exit the program click the X in the upper right corner of the panel or go to File>>EXxit.

12
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it»! spurFinder_3_4.vi
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Input Parameters

Input parameters are entered directly on the main panel of SpurFinder.

To update the graph after the input parameters are set, hit Return or click
on the Find Spurs! button.

Input Start — Enter the input start frequency by typing a desired value or
using the arrows to increase or decrease the current value.

Enter the Input Stop Frequency
Enter the LO frequency

Enter the Output Start Frequency
Enter the Output Stop Frequency

Max RF Order (M) — Select the number of RF harmonics to be displayed
(max 20) by selecting a value from the pull down menu.

Max LO Order (N) — Select the number of LO harmonics to be displayed
(max 20).

Conversion Mode — Select the frequency conversion mode. See the
Frequency Conversion Modes page for details.
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Conversion Mode

:—) Fixed Input Frequencies, Fixed Output Frequencies

= Fixed Input Frequencies, Fixed
Output Frequencies — User
enters all frequency values
independently.

Frequency Conversion Modes
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:—) Sliding Input Freguencies, Fixed Output Frequencies

n Sliding Input Frequencies,
Fixed Output Frequencies —
The Input Frequency will increase
or decrease with a change in the
LO Frequency.
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Conversion Mode

:—) Fixed Input Frequencies, Sliding Output Frequencies

= Fixed Input Frequencies,
Sliding Output Frequencies —

= The Output Frequency will
increase or decrease with a
change in the LO Frequency.

Inpuk Stark
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Inpuk Stop
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LO Freq
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Output Stop

SJ £.000

User increases the LO by 0.1

»
»

Output Frequencies
are automatically
increased by 0.1

Input Stark
;) 10,000

Input Skop
of/14.000

LD Freq
;) 16,100

Cukput Skark

,) 2,100
Cukput Skap ]@

;’ 6,100

14



R.A WoOoOoD

FOR TODAY 'S INDUSTRIIES

i Multi Scenario Utility

The Multi Scenario Utility is new in SpurFinder Version 3.5. This utility allows the user to quickly view and save multiple conversion
schemes in SpurFinder without having to save a separate scenario file for each setup. A multi scenario file is a tab delineated text file that
may be created in Excel, Notepad, or SpurFinder. This file contains the Input parameters for a different scenario on each line. In
SpurFinder, the Multi Scenario File may be opened in a table to easily view and compare the setups.

To utilize this utility, first create a multi scenario file. Simply open the “Multi Scenario Template File”, or “Multi Scenario Sample File” that
was included with the SpurFinder software. These files should be located in the default installation directory: C:\Program
Files\RAWOOD_SOFTWARE and may be opened in Excel, or Notepad.

B Microsoft Excel - Multi Scenario Sample File

@_] File  Edt “iew |nzert Fomat Tools Data  Window Help  Adobe PDF Tupe a question for help

NEHEAPE LRS- 8= -4 5 WD -@ -0 - B 7 USEEESES % 0 BB ES a
aal
030 - f
A | s | ¢ | ol " I F | 5 | H I 0 T a9 1T ¥ I L I m 1 N /]

| 1 [Comments Input Start Freq |Input Stop Freg LO Freq |Output Start Freg  Output Stop Freq Max RF Order Max LO Order Conversion |Input Freg | Cursorl In |Cursarl Out | Cursor? In | Cursor2 Out
| 2 |Default Settings 10 14 16 2 5 4 4 0 1087 18 2 10,87 4
| 3 |Sample 1 9 13 1575 25 3 3 3 0 1087 18 2 1087 4
| 4 |Sample 2 105 145 1625 3 7 3 3 0 1087 18 2 1087 4
&

(=4

Type each desired setup on an individual line as shown in the sample file above. When the file is complete, save it as a .txt (Tab
delineated Text) file. This file may now be opened in SpurFinder to quickly scroll through and graph the results.

15
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IE SpurFinder_3 5.vi ;IEI&I
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. . . LOFi | !
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table shown below. The scenario Output Stat 3 e /a/
setup of the highlighted row will be #2500 a 35w 7
displayed on the SpurFinder Dupu Stop CR— /
graph. Highlight a different row in e N - /
the table to automatically update ,5‘:*””“5'[“1 Y ] /
the graph. This will allow you to ? e f
ilv click th h Itipl [er3llD e () Sy & N N U IR N N N A R R R
easlily C IC rough muluple Ja 3,000 9500 10,000 10500 11.000 11.500 12.000 12500 13.000
scenarios and compare the Spu Fiting
reSU|tS 117.80 (DIAUT (AR EEWTEN Input  Output
Canversion Mode Output Signals for Input Frequency: m [Curser 1067200 JCIEE
;) Fied Input Frequencies, Fired Output Frequencies RF Order | LO Order | Output Frequency |2 E‘ ®
The Update Row, and Insert Row o w080 Carmerts: |
buttons on the SpurFinder main [ Upctoron| | Fndtre s Sape | ]
panel may be used to update or =R
add additional scenario setups to e T S T AT Dste/Tine: Q
the current Multi Scenario file A 2 26/2000_1:32PM
Update Row replaces the | o[
highlighted row with the input B Eif=lES
. File Edit Dperate Took “Window Help
parameters from SpurFinder. : : : : — =
. |E:\Documents and Settingz\Ameliziiy DocumentshS purFinder\\working Copphiulli Scenario Sample File. bt ‘ Delete Row ‘-Save rulti 5 cenario Fl\e‘- Load Multi §cenaria Flle‘
Insert ROW adds a neW Scenarlo I Comments ‘ Input Start Fraql Input Stop Fleql LO Freq | Output Start Fleql Output Stap Fleql Max RF Dldarl Max LO Dlder‘ Ennvelslnnl Input Freql Cursarl In| Cursarl Elutl EursﬂrZInl Cursor? Dutﬁ
i i Default Settings | 10 14 16 2 B 4 4 a 0.87 g 2 1087 4
below the highlighted row. N KR N T T R R 4
Sample 2 105 145 16.25 3 7 5 5 1} 2 4
See the following page for details _
about the features in the Multi K| | W[

Scenario Utility.
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A. Multi Scenario Table — The input parameters for each scenario appears on a separate line in this table. The highlighted line in the
table is displayed on the SpurFinder main panel and in the spurious graph.

B. File Path — The location of the current Multi Scenario file is displayed here.

C. Delete Row — Go to Edit>>Delete Row, or click the Delete button on the panel to remove the highlighted row from the Multi Scenario
file.

D. Save Multi Scenario File — To save changes made to the Multi Scenario file go to File>>Save Multi Scenario File..., or click the Save
button on the panel. A dialog box will open. Browse for the desired save location and click OK. The file will be saved as a tab
delineated text file that may be opened in SpurFinder, Excel, or Notepad.

E. Load Multi Scenario File — To load a new Multi Scenario file, go to File>>Load Multi Scenario File..., or click the Load button on the
panel. A dialog box will open. Browse for the desired file and click OK.

F. Close — To close this panel, click the X in the upper right hand corner, or go to File>>Close.

» A )

£ Enano p _ | O =
Fil= Edit Operate Toolz 'Window Help

/
|E WDocuments and Settingz\dmelia'My DocumentzhS purFinderyworking Copyskulti Scenario Sample File. bt 4

Delete Hnw/‘ Save Mult écenarlo F|Ie‘ Load Mulli Scenario F|Ie' _I

Enmments nput Start Freq| Input Stop Freq | LO Freg | Output Start Freq | Output Stop Freq| Mawx RF Order | Max LO Ofder Eonversmn nput Freq Eursoﬂ In Eursoﬂ Out Eursor2 In Cursor2 Olut A|
T K S R S N L
Sample‘l 18.75 2. 1D 8.'-" 18 2 10.8? 4
Sample 2 ‘IEI.E 14.5 16.25 3 .'-" 10.87 18 2 10.87 4
4] | v
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The Log file is another new addition to SpurFinder in Version 3.5. The Log file is an automated tracker of all scenario setups tested
throughout a session. Every time the Find the Spurs! button is selected, or a Multi Scenario file is opened, the Log file will track the
changes. The Log file is a tab delineated text file in the same format as the Multi Scenario file. It may be opened with the Multi Scenario
Utility, Excel, or Notepad. This will allow you to review and compare any setups made in a previous session. The save settings for the
automated Log file may be customized to meet your needs. See the following page for details.

EE Microzoft Excel - Log File

@J File  Edit Mew |nset Fomat  Tool: Data  Window Help  Adobe PDF Type a question fo
NEHSRTE DB #9068 4 Eg 0 -@ e <10 - B U|EE=ES % BB EE D
B
P44 - F
& | B | C | o | E | F [ G [ H | [ [0 K] L [ ] M |

| 1 |Comments Input Start Freq |Input Stop Freg LO Freq Ouptut Start Freg Output Stop Freq |Max BF Order Masx LO Order Conversion Input Freq Cursor? In |Cuorsor! Out | Cursord In | Corsor2 Out
| 2 10.1 14 16 2 B 4 4 0 10.87 10.87 2 10.87 4
| 3 | 10.2 14 16 2 o 4 4 a 10.67 10.87 2 10.67 4
| 4 | 10.3 14 16 2 g 4 4 a 10.67 10.87 2 10.67 4
| 5 10.4 14 16 2 B 4 4 a 10.87 10.87 2 10.87 4
| 6 | 10.5 14 16 2 G 4 4 1] 10.87 10.87 2 10.87 4
| 7| 106 14 16 2 g 4 4 a 10.67 10.87 2 10.67 4
| 8 | 107 14 16 2 = 4 4 a 10.87 10.87 2 10.87 4
EN 10.8 14 16 2 G 4 4 1] 10.87 10.87 2 10.87 4
110 | 109 14 16 2 g 4 4 a 10.67 10.87 2 10.67 4
| 11 | 1 14 16 2 = 4 4 a 10.87 10.87 2 10.87 4

12
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A. Save Log File After Each Session — Check this box to automatically save the Log file after each session. The Log file will be saved in

Log File Settings

the Save Directory with the Log File Name. If left unchecked, the Log file will not be saved.

B. Overwrite Existing File / Create New File for Each Session — Select between overwriting the existing Log file, and creating a new Log

file for each session. If Overwrite is selected, warnings will not be displayed to indicated that the existing Log file is replaced. If Create
New File is selected, it will be saved with the Log File Name followed by a date/ time stamp. By default, Overwrite is selected.

C. Save Directory — Click the file icon to browse for a save location for the Log file. When you have located the desired directory, click
Select Cur Dir. By default, the Log file is saved to the default installation directory: C:\Program Files\RAWOOD_SOFTWARE .

D. Log File Name — Type the desired nhame of the Log file. By default, the file is named SFLogFile.
Save Settings — Click Save Settings to save the existing Log file settings. These settings will be used by default for each session.

Cancel — Click Cancel or the X in the upper right corner to exit the panel without saving changes.

lt>! SpurFinder Log File Settings

= Save Log File After Each Session

?

»  Onvernwribe Existing File
Create Mew File For Each Session -
{File will be saved with a datetime stamp) ISFL':"JF"E

Log File Save Settings

Save Directary

|C:'|,F'ru:ugram Files\RAWood_Software
Log File Mame

Save Settings\ |

Cancel
\
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Graph Setup

The Output Frequency Vs Input Frequency plot in SpurFinder displays up to
24 spurious signals. The plot contains two cursor lines and a slide bar to
assist the user in reading the charts. If the application is a down conversion,
the input frequency, or the X-axis, will be the RF Input Frequency range. The

Y-axis, or the output frequency, will be the IF frequency range. If the B
application is an up conversion, the X-axis will be the lower IF frequency and
the Y-axis will correspond to the output RF frequency.
15! spurFinder_3_d4.vi =10 x|
File Edit Operate Tools Window Help
(f‘-\
‘purFin7I—er a SPURIOUS FREQUENCY PLAN: LO = 16,000 [ soworrre |
i 6,000 - T K . RE-E [T e e e D
Input Start 57507 s o IR e S
10.000 3 5500 X ; 2RI
Tnput Stoy T S I AR
A & P p  5.000- 5 N SR EEL
) 14.0m U 4750 n“ s oxaL
Lofrea T 4s00- . ’ 4R %A
9 16.000 F 42504 SERHL
R 4.000
’Qutput Start E 5750-
rj 2.000 3 3.500-|
Outpuk Stop E  3.250
ga.uuu N 3.000-
C
Max RF Order (M) y 270 !
94 2,500 - .
) 2,250 -
I:ﬂaxLOOrdar(N) 2,000~ S e
94 10.000 10,500 11.000 11.500 12.000 12,500 13.000 13.500 14.000
Spur Rating I I I
186.33 INPUT FREQUENCY
Input  Output
Canversion Mods Output Signals for Tnput Frequency: i 10,89 cursor 1][18.00 [ 2.0
) Fixed Input Frequencies, Fixed OutpuE Frequencies RF Order | LO Order | Output Freglency |1 [Cursorz][z0.00 ][ 4.0
[-4.000 | s.000 4.42] Comments:
Continuous Run TL.o00 T.o00
Single Run l/
Varnion 7.4 Coppright @ 1995 - 2006 by R. A, Waad y A

ASFOCAE WL FAWOO0D.Com

Slide Bar — Used to select Input Frequency at which
the Output Signals will be read. Click and drag the
slid bar to any location on the graph. The input
frequency numeric display will automatically update.

Input Frequency — Enter a numeric value to three
decimal places for the Input Frequency. This will
automatically update the location of the Slide Bar on
the graph.

Output Signals — All spurs that intersect the slide bar
will be displayed in this table.

Cursor Input — The input frequency at the cursor
location will be displayed here. Cursor lines may be
moved by simply clicking and dragging them.

Cursor Output — The corresponding output
frequency at the cursor location will be displayed
here.

No. of Spurs — Displays the total number of spurs
calculated.

Warning — If more than 24 spurious signals are
calculated, a red warning light will turn on. This light
indicates that not all spurs are plotted.

Spur Orders are differentiated by line color, style,
and thickness. See the Line Display Options page for
details.
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£.000 i ,.
5,750 il /
To change the display options or 0 5500+ hx ; ;'m
visible items on the graph, right 2 5.250- oy ra
click any where in the graphical p w0 K Reinitializefto Default Value
display window to view a pop up U 4750 5
menu. T 4s0- Eut D;tat
_] opy Data
Fo+0 g Easte Data
A, R 4,000 + Export Simplified Image. ..
Reinitialize to Default Value: E 57804 :
This option will return the L . [/ bescrintion and Tip. .
! ) . u . B Wisible Ikems |3 -/ Flot Legend

graphical display back to its E 3.250- L £ B
original settings. This includes N 3.000- / Clear Graph Graph Palette
clearing the spur lines. Using this B v Atomeale ¥ v Srsor Legend
option will make it appear as [— Autoseals ¥
though the spurs were erased. B ”‘/f jif:f;tl:e“;gtaﬁzen ; jﬁgz:::
To retrieve the spurs, click the 2,000 ~b e R e Uit Label e )
Find Spurs! button. 10,00 10,500 11.000 11,500 12.000 12,500 13m0 1EE00 14,000

INPUT FREQUENCY

Copy Data: Copy Data will make a copy of the entire graphical display in its original form. Use this feature to create presentations of the
results.

Export Simplified Image...: This option will copy the graphical display in a simplified black and white version.

Visible Items: Use the Visible Iltems menu to hide parts of the graphical display. Although this will simplify the display, it will also hide
valuable information.

Clear Graph: Clear Graph is similar to Reinitialize to Default Value. This option clears the spur lines from the graph. To retrieve the
spurs, click the Find Spurs! button.

Other: The remaining options (Autoscale X, Autoscale Y, Smooth Updates, and Autosize Plot Legend) should be left on their default
settings.
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The color and style of the spur lines on the graph may be customized. Left click on the Spur Order
Key to view an options menu.

Common Plots: The common plots menu may be used to change the data display options. These
options change the way in which the points are connected and delineated. By default the standard
line without individual points is selected.

Color: Select a custom color for the lines to make a bold presentation. This may be useful to
distinguish between particular spurs.

Line Style: Use the Line Style menu to select between dashed and solid lines.
Line width: The Line width may be adjusted to accentuate the spurs.

Point Size: Use the Point Size menu to visually define the individual data points. Selecting any of
the options in this menu will create bullets at each of the points on the graph.

Other: The remaining options (Anti-Aliased, Bar Plots, Fill Baseline, Interpolation, X Scale, and Y
Scale) should be left on their default values. Although no harm will come in changing these options,
they do not apply to the tests and presentation realm of SpurFinder.

Line Display Options

Spur Order Key

4R % -3l
3R K -EL
R w-1L
IR B IL
-3R m EL
-2R R EL
-4R x5l
-3R = 5L

2w

ko)

u-\.

1]

Comman Plots B
Colar 2
Line Skyle 2
Line "Width b
anki-Aliased

Bar Flots 3
Fill Base Line
Interpolation b
Paint Skyle 2
% Scale 2
¥ Scale 2
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Input  Cukpuk

z"\l‘

On thf(;graph_ ther]tafare two blhue cursr?r I\i(nes. These Iine; ma?{ be used to [Cursor 1 |[15.00 | z.00 ||:|E>:‘:“E"

specify a region of focus on the graph. You may move these lines to any Calor 3
location by clicking and dragging them to a position or by entering a [Cursor 2][20.00 [ .00 JmIES  ° O Style B
coordinate (Input, Output) in the appropriate field. You may change the Comments: Poink Style
color and style of the cursor lines by left clicking on the blue star shaped Line Style 4
button next to the desired cursor line. Line Width b

o Shiow Marme

Color: Select a custom color for the cursor lines to make them standout or Bring to Center

allow them to hide in the background.

DakeTime:
e o ko Cursor

Cursor Style: The cursor style option changes the look of the cursor lines. You may choose between a single vertical line, cross hairs, or
a single horizontal line.

Point Style: Use the Point Size menu to visually define the point at which the cursor line crosses the spur lines.
Line Style: Use the Line Style menu to select between dashed and solid lines. By default the cursor lines are solid.
Line width: The Line width may be adjusted to accentuate or deemphasize the cursor lines.

Show Name: The Show Name option will display the name of the cursor line on the graph.

Bring to Center: Bring to Center moves the cursor line to the center of the graph.

Go to Cursor: Go to Cursor shifts the graph to be centered around the current location of the cursor line.

Lock Position: To lock the cursor lines to a fixed location, left click on the button with the lock next to the appropriate cursor line.

23



R.A WoOoOoD

izttt Reading Spur Charts

FOR TODAY 'S INDUSTRIIES

For a given chart, an input frequency is applied within the input frequency range. At this frequency a vertical line is drawn from top to bottom of the spur
chart. At every point where a spur line crosses this vertical line, the output frequency of the spurious signal is read. Tuning may be simulated by looking at
various output spurious lines as vertical lines are placed at different points across the input frequency range.

The Slider Bar enables the user to easily read the Spur Orders it intersects. It allows the user to choose any Input Frequency within the analysis
bandwidth by clicking and dragging the Slider Bar to the desired location on the plot. The numeric display of the Input Frequency is automatically updated
with an accuracy of three decimal places. The output signal frequencies are generated in real-time and displayed in the Output Signals Table.

Once the spurious frequencies are plotted, the mixer information may be looked up or measured to determine the relative amplitude levels of these
spurious signals for each order of LO and RF harmonics. After the spurious amplitude levels are determined, the pre - selection filtering requirements at
the input to the mixer and the post - selection filter requirements at the output of the mixer may be determined. Actual filter rejection points can then be
established and filter design can proceed from there.

3

Example: - :
n Input Frequency is set to 12.5 : '
by : : : RF, LO
= LO Frequency is set to 16 GHz 551 ! " Q E
(fixed) < : : | ——2 3
Draw vertical line at 12.5 GHz > 45 A A N D N R s
Read outputs on left-hand scale ™ H E 4,2
. =} : 2,-1
IF outputs: = : : . a1
5 3.5,4R X-3L at2.0 GHz I 35 ! S/ S SRR B A s
o 3RX-2Lat5.5 GHz ] 5 : ; 2.2
5 -2RX2Lat7.0GHz ! ! : : — 3
© 55 AR S -G AP NP (N et
: : : <

12 13 14 15
Input Frequency
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The SpurFinder program easily models a generic tuning
structure with the sequence:

BPF BPF
RF 1 IF
Freq Lo Freq

The first BPF selects the RF frequency band of the device and
the second selects the IF frequency band of the device. The
mixer provides down conversion of the input signal based on a
Local Oscillator (LO).

For a given down conversion, where the RF Input Bandwidth is
10-14 GHz, the IF Output is 2-6 GHz, and the LO is setto 16
GHz to facilitate this down conversion. Spurs created by signals
within the operational band are to be analyzed. In order to be
thorough, one should examine frequencies (RF and IF) 25%-
30% above and below the band of interest in order to avoid the
possibility of large spurs just on the edges of the frequency
bands. Thus, the RF range was chosen to be 9-15 GHz, and the
IF range was chosen to be 0.5-7 GHz. Spurs of orders up to

M =4 x RF and N = 3 x LO are shown on this plot. After
inputting these parameters into SpurFinder, hit Return or click
the Find Spurs! button to view all the corresponding spurious
products.

Down Conversion Example

9 Fixed Input Frequencies, Fixed Qutput Frequencies
Continuous Run

Find the: Spurs!

Version 5.4 Capyright © 1998 - 2008 by R. A. Wood
As5OCiatEs WAWLFIN00TCom

Single Run

[-]

RF Order | LO Order | Output Fraquency

[-4.000 | =000 2,000
3000 | -2.000 2,500
-1.000 | 1,000 4,500
2,000 | -1,000 7,000

=

[cursorz |[14.00 [ z.00_|m][-]fz]

Commenks:

DakefTime:

2/2007 234 PM

155! SpurFinder_3_d.vi =181 x|
Fle Edt Operate Tools Window Help | T
s i
ﬁTFi% SPURIOUS FREQUENCY PLAN: LO = 16.000 Spur Order Key
y g W2 [P et e e
Input Start o ME2L N
Hg.nuu U T LA
T RE-IL [
Input Stop
A p FIR KL e
) 15.000 u
1 SREZL N |
ORE RR2
E
jls.uun F “RAIL et ta
R |
Output Start E BREBL et
oJu.sm o]
u
Output Stop E
o) 7.000 N
C
Maz RF Ordsr (M) v
o4
d
Max LO Order (M) 0.500° :
A 1500 o e o
ja 9.000 9.500  10.000 100500 11.000 11500 12000 12500 13.000 13,500 14.000 14,500 15.000
Spur Rating O
315.86 INPUT FREQUENCY
Input  Qutput
Conversion Mode Outpus Sgnls for Tnput Freguency: 7] 11.50 [Cursor 1][10.00 J[e.00 JCI[4 I

Switch to TunerHelper ==»

Mo, of Spurs Warning

[ ]

2
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This example is based on R. A. Wood Associates’ RF and Microwave Receiver Design lecture
notes. If you are interested in copies of these notes or having a course taught, please contact

us.
I spurFinder 3 _4.vi -0 x|
File Edit Operate Tools ‘Window Help I
i leFurfinter
=
Jfg%},-,pinfi—er SPURIOUS FREQUENCY PLAN: LO = 16.000 [ wonterker |
i wliy iy . Y " wREA e e e
| . n P )
Input Start o 6,500~ “rdr 1 /1,\ 2 MR e
49,000 I 6,000+ '- M / ,' i Rl ™™ e
E ; B : MHAL |t
nput Stop ; 5,500 ’ !
F 3 ; SRRAL [
15,000 U so00ch g i o m
= EA ; AR | S|
usize 4500~ A : - R
16,000 F 4000 L i *, PP P
R E B n
Output Start E 3500 - “ . . SREAL e T
0.500 O 50002
u | A .
Qutput Stoy - ' .
(= P E 25007 L} A —urgor 2
f)? o0 N 2T H
C T
Max RF Order (M) ¥ 15003 .
) I | 6
1,000 ' = ;
lmaXLOO'de'(N) 0,500} N S A .-
)3 9000 9.500 10,000 10,500 11,000 11,500 12000 12,500 13.000 13,500 14.000 14,500 15.000
Spur Rating O
31566 INPUT FREQUENCY
Input  Cutput
Conversion Mods Output Signals For Tnput Fr;m.pnm_)n 50 Cursor 1 ! Le.o0 O # Rl
,.
RF Order | Lo Order | Output Frequency d 14 o @IE‘..
-4.000 3.000 2.000 Commentlf: o
Contmuous Run 3000 ~Z.000 2500 =]
-1.000 1.000 4.500
\
g FlndthESpurs Z.000 1000 7.000 Mo, of Spurs  Warning
sSingle Run = |I|
Diate flrne: J
Varsion 2.4 Coppright © 1998 - 2008 by R, 4. Wood
Argocrater waiw, ranood, com | sigloor zisfEm Swiitch to TunerHelper == -
Kl | _’DI

Input the following Parameters:

r &G m mo 0O W

RF Range: 9 — 15 GHz

IF Range: 0.5 -7 GHz

LO Frequency: 16 GHz

Max RF Order: 4

Max IF Order: 3

Input Frequency: 11.50 GHz
Cursor 1 input: 10 GHz

Cursor 2 input: 14 GHz

Hit Return to update the graph

The following Output Signals are

- X “

displayed in the table:
-4R x 3L at 2 GHz

3R x-2L at2.5 GHz
-IRx 1L at 4.5 GHz

2R x-1L at 7 GHz
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n The default printer is set for a postscript type printer.

L] To print on an ink jet printer go to Tools>>Options. In the pop up window, click on the arrow next to Paths and select
Printing.
EE Options il

J Paths
Performance and Disk

T Front Panel
I " Colors

S _F.
SR Miscellaneous =

¥I Server: Configuration

¥I Server: TCP/IP Access

¥I server: EXported ¥is

Web Server: Configuration
Web Server: Browser Access
Web Server: Yisible ¥Is

Erowse, ., | |E| |

Insert Before | Insert After | Replace | Remove |

Cancel | Help

*Changes to marked options will take effect the next time wou start LabyIEW,
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= Set the printing options to Standard Printing and click OK.

]
I Printing j
& Standard printing [~ Margins
[ allow printer dithering # inches
N ~ . . .
. I rocset v 2 " . On the panel that you want to print, go to File>>Print
£ Bitmap printing I% Window.... In the dialog box select the ink jet printer and
IV Colarfa le: printi Left [o.00 jo.00  Right click Print
olorfiGrayscale printing I—
0.00
o et 2] ]
General |
 Select Printer
T T 5
L, I = L
fens é e é \3 E-—-a
Auto Intuit  Auto Microsoft Fax HP LaserJek
Internal Pri... Office Docy, .. 2100 Sefi,..
A
Cancel | Help Status:  Ready [~ Prirttafle  Preferences |
Location:
e Find Frinter... |
~ Page Range
Lo Mumber of copies: I'I 3:
) Gelection ! Curent Page
" Pages |1 = Collate ] E
Enter either a single page number or a single @
page range. For example, 512

Print Cancel |
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Help Menu

n For help on functions while SpurFinder is running, go to Help >> Show Context Help. This will bring up a window with helpful tips that
change according to the location of your mouse. Drag your mouse over buttons, graphs, or tables to view detailed descriptions of their
functions (see example below). As always, if you run into problems, don't hesitate to contact us at any time.

n For additional Help resources please visit our Software Support Forum at: http://rawood.com/support3/index.php

n As always, if you run into problems, don’t hesitate contact us any time at 315-735-4217 or rawood@rawood.com

Click on Show Context
Help to bring up Help
window.

This is an example Context Help Window that is displayed when the mouse button —j
hovers over the Input Start field. Move the mouse to hover over different buttons,

graphs, or tables to view help on other functions.

nigp

O

L 9

Showe Conkext Help
Help Ear: This YT
Patents...
About..,

Ckrl+H

purFi

Input Start

f;}n.nnu

Input Stop

;:IE.DDD

L2 Freq

E}IE.DDD

Outpuk Skark

E—}D.DDD

Cukpuk Skop

nEler

e I == = R I il o |

mEomam

SPURIOUS FREC,
15,000 - g w ]
1= IEANVER

.

S a
16,000 - gy
if+ Context Hel il -0l x|
14 .
Input Start _I
1z| Enter the IMPUT START Frequency where
woul wiould like bo see spurious producks,
The input frequency could be the RF
1| Frequency (for a down conwversion), or it
could be the IF Frequency (For an up
conwversion), This walue corresponds ko the
g1 |eft side of the bottom axis of the Spur
Flot,

efz] « vl 4
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We currently offer several methods for purchasing our software products:

Select the desired method from within the program itself (recommended for single purchases)

Use the PayPal Forms on our software download page : http://rawood.com/software_products/purchase_software.html (useful for

purchasing multiple programs)
Fill out the WWW form
Contact us directly so we can contact you for payment arrangements

When purchasing, please double check that both your User Name and Registration Key are correct.

VISA
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