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TunerHelper aids in the design of a receiver or transmitter frequency conversion scheme by providing a user friendly interface for
analysis. Specify the input pre-selection filter requirements, the mixer spurious requirements, the leakage requirements, and the output
post - selection filter requirements to view the signals and spurious products in your design. The program allows the user to determine all
output signal and spurious products for any input frequency and amplitude. All filter and mixer parameters may be saved to files for use in
other conversion schemes.

Key Features

Used to design and specify filters and mixers in a frequency conversion process.
Select, analyze, and view spurious products for any order up to order 20R X 20L.
Adjust the signal amplitude and frequency to view the resulting output signals and spurious products.
Define Mixer Interface

Spurious Levels for each Spur Order

Mixer Port to Port Isolation

Mixer Conversion Loss

Mixer LO Power

Mixer Conversion Scheme

View Spurious Responses for:

o Mixer Only

0O 0 o0 oo

a Input Pre - Selection Filter and Mixer
a Mixer and Output Post - Selection Filter
a Input Pre - Selection Filter, Mixer, and Output Post - Selection Filter

Use the pre - selection filter interface to define pass-band and rejection points for the pre-selection filter.
Define pass-band and rejection points for the post-selection filter.

All parameters (eg. mixer spurious and isolations, filter rejections, etc.) are configurable.

Adjustable input pre-selection filters, mixers, and output post-selection filters.

Works for up conversions and down conversions.

All parameters and scenarios may be saved to and loaded from data files.

Easy to use graphical interfaces display "spectrum analyzer" view of all signals and spurious products.
Data and parameters from TunerHelper may be automatically transferred to SpurFinder.

o Buy both TunerHelper and SpurFinder to take advantage of using these programs in tandem.

a View the entire conversion scheme in SpurFinder, not just the spurious products for a given input frequency.
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= Trial Version
o The trial version of TunerHelper has all the features of the full version with the following limitation:
n The Local Oscillator (LO) value is locked at 16.0 MHz
o The full version is available for purchase for $129.99 (US Dollars). Buy now to unlock all program features.

" System Requirements
o TunerHelper was designed to operate in the Windows NT, 2000, and XP environment.
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Thank you for choosing TunerHelper 2.4!

We are continually striving to improve this program to meet your needs. Please let us know if you have any
comments or suggestions.

Latest Version: 2.4

Changes in Version 2.4
n Enhanced the registration process.

Changes in Version 2.3
" Enhanced the registration process.

Changes in Version 2.2

= This upgrade adds some minor interface improvements. The front panel buttons work smoother, and the pre-
selection and post-selection filter panels and controls work better.

Changes in Version 2.1

= 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 2.0

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

" Increases efficiency of program, calculates and generates spurs up to 50% faster.
= Added Cancel option to Filter and Mixer Dialog Boxes.
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Save 'Frequency Conversion Components' in scenario files.
Moved Save and Open Options to File Menu.

Fixed carriage return problem when saving notes.

Made graphical changes to User Interface.

Changes in Version 1.1.5:

= We fixed a bug in calculating spurious levels for 2RX0L, 3RX0L, 4RXO0L, 5RXO0L, 6RX0L, 7RX0L, 8RX0L, 9RXOL,
10RXOL spur products. These products were previously treated as "isolations”, and did not decrease in dBc for
lower input powers than the reference power in the mixer spur table. This has been corrected in Version 1.1.5.
Now, if you decrease the mixer input level from the spur table reference level, the spur products above will be
reduced according to their RF harmonic number. This was only a problem with the above listed spur products.

The cursor locations and settings in the plots are now saved in the scenario files.

We added ".mix" extensions for mixer files, ".flt" extensions for filters, and ".tsn" for TunerHelper scenario files.
This makes finding data files easier. The files are still text files as in the previous versions.

The mixer file name is now correctly stored and brought into the front panel and the mixer panel.
The registration window prints to make the registration process easier.

Changes in Version: 1.1.4:
n Updated TunerHelper to remember the location of the SpurFinder Executable.

Changes in Version 1.1.3:
" Fixed a minor bug on the Registration screen. When a registration was cancelled, the program occasionally froze.

Changes in Version 1.1.2:
n Updated the TunerHelper logo, and fixed some typos on the Define Mixer Panel.
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Changes in Version 1.1.1:

n Revised the "Define Pre-selection Filter" and "Define Post-selection Filter" panels to remove the cursor display. This improves the
printout of the panel displays.

Changes in Version 1.1:

n Added the capability to dynamically switch to SpurFinder, using the TunerHelper parameters.
n Improved the Input Pre-selection Filter user interface

n Improved the Output Post-selection Filter user interface
|

Improved the Mixer user interface, changing terms as appropriate, depending on whether the mixer is used as a Down Converter or as an
Up Converter.

Changes in Version 1.03:
n Improved registration process.
n Improved Gain Compression calculation in the Mixer.

Changes in Version 1.02:

n Improved Graphics and Logo for better printing and viewing.

n Improved error handling when loading and saving scenario files, mixer files, and input and output filter files.
n Added a warning light to indicate when the mixer signal is going into gain compression.

Changes in Version 1.01:
n Removed two numbers that showed up on the right hand side of the display.
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To check out TunerHelper for yourself, visit the R.A. Wood software download page at:
http://rawood.com/software_products/download_software_page.html#tunerhelper_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 TunerHelper Installer icon to start the installation process.

Work through the user prompts to install TunerHelper.

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

Select Next> on the Installation Wizard.

Browse to select a location to save the TunerHelper 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>> Tuner Helper 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 TunerHelper. 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 locked at 16.0 MHz.

Click Continue again to use the trial version of TunerHelper 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=TurnerHelper+Downloading+and+installing+the+Program
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This is the main panel in TunerHelper. Use this panel to enter the input

Program Operation

parameters to view the signals and spurious products in your design.
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\

Close
Close: All

Input Signal Control

Preselectlon Filker Re]ectlon /\/
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Switch to SpurFinder >

A.

The Notes field allows the user to
document the current setup. Notes are
saved with the scenario file.

The real Date and Time are displayed
at the top of the screen.

Save Scenario — A scenario file is a
tab delineated text file that contains all
input parameters from the main panel.
To save a scenario file go to
File>>Save Scenario...

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

Scenario File Path — After a scenario
has been opened or saved the file
location will be displayed here.

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

To exit the program click the ‘X" in the
upper right corner of the panel or go to
File>>Exit.
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A. Input Start & Stop Frequency — Enter the Input Frequency band where you
would like to view spurious products. For a down conversion, the input
frequencies are RF frequencies. For an up conversion, the input frequencies are

To calculate the Output Signals
and Spurious Products, input the

following parameters:

Inpukt Skart Freq

a 0.000

Tnput ﬁtnm
.I"

53 18.000

L2 Freq

?) 15.000—%
Outpuk Sk

ark Freq

') 0.000
Output Stop Freq

J:I 18,000
Max RF Crder (M
Max Lo DFM

Input Signal Threshaold (dBra)  Oukput Signal Threshold (dBm)

;J:I -70.0 ; -78.0

IF frequencies. This frequency band corresponds to the X axis scale on the Input
Signal Control plot.

LO Frequency — Enter the fixed LO Frequency used for the frequency
conversion process. The LO could be a high side LO (above the input
frequency) or a low side LO (below the input frequency).

Output Start & Stop Frequency — Enter the Output Frequency band where you
would like to view spurious products. For a down conversion, the output
frequencies are the IF frequencies. For an up conversion, the output frequencies
are the RF frequencies. This frequency band corresponds to the X axis scale on
the Output Signals and Spurious Products plot.

Max RF Order (M) — Enter the maximum harmonic for the input RF signal you
would like to see on the spurious plot. For example, to see up to 4th order RF
harmonics by N X LO spur products, enter 4. Generally, the spurious signals due
to higher order terms (4 and above) are lower in amplitude than spurious signals
due to lower order terms (below 4).

Max LO Order (N) — Enter the maximum harmonic for the LO signal you would
like to see on the spurious plot. For example, to see up to the 4th order LO
harmonics by M X RF spur products, enter 4. Generally, the spurious signals
due to higher order LO terms (5 and above) are lower in amplitude than spurious
signals due to lower order terms (below 5).

Input Signal Threshold — Set the lowest Input Signal level to look at. This will
filter out signals below the threshold that may be negligible.

Output Signal Threshold — Indicates the lowest Output Signal level that is
returned from the tuner circuit.

10
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I —/\

Pre B

I\

Setup Frequency Conversion

Click on the frequency conversion icon to select a frequency conversion setup
from the pop up menu. After a setup has been selected, be sure to define
each of the components (see Support Files).

|

&

I\

Pre-selection

v{| Preselection Filker [Mixer/Post Selection Filker

|

—/\

&

\

Preselection Filker/Mixer

Filter / Mixer / Post-selection Filter

Pre-selection Filter / Mixer

B M

Mixer / Post-selection Filter

Mixer /Post Selection Filker

|

@ Mixer Only

v‘| Mizcer Cnly

11
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L Define
Preselection

l_ Define
Mizer

Define
Paostselection

LHLNEX

Support Files

After the frequency conversion setup has been
selected, it is necessary to define each of the
components in use.

Click on the Define Pre-selection, Define Mixer, or
Define Post-selection buttons to setup the
component specifications. Selecting any of these
buttons will open a new window with all the
parameters necessary to create, save, or load a
component setup file.

If a component setup file was opened or saved,
the location will be displayed here.

12
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Define Pre-selection and Post-
selection Filter

A. Open Filter File — Afilter file is a tab
delineated text file. It contains all filter setup
parameters that are displayed on the Define
Pre-selection Filter or Define Post-selection

X

€

%‘;Z:#hter Filter panel. To open an existing filter file go
. ; . j to File>> Open Filter...
Close Define Preselection Filter P
Close Al
saveFiter..” Fiter Ga (685 w5, F DateTime /2007 139 AR | B. Save Filter File — To save the filter setup
L =1 liter taain W&, Frequency H H
T o parameters to a text file go to File>> Save
Brint Window...  ChriP _Q " Filter...
VI Properties...  Chrl4+l s = D—:
Exit Chrl+0 = C. Notes — Enter comments about the filter
g -10.07 here. These comments will be saved with
o.om .o ] the filter file.
10,000 |0.000 15,07
14,000 0,000 ] . .
16000 |40.000 20,07 D. Date/Time — Displays the current date and
16.000  [40.000 ; time.
-25.04
30,0 E. File Path - Displays the location of the filter
: file that was saved or loaded.
-35.04
oo F.  Done - Closes the current panel and saves
D000 2000 4000 6000 8000 10000 12.000 14,000 16,000 18.00 changes to the programs memory. This will
| return you to the TunerHelper main panel.
Deletz Freq Poink RTINS . B e Changes are not saved to a file for future
Sort Freq List T v | @ recall. To save the setup parameters to a
T 13| gy S85T5 ] i ection: oo ® file go to File>>Save Filter...
Lower Passhand Frequency - Freguency: El 11,333 | Filter Rejection: 10.00
#lo.o00 ] .
Uper Passband Frequency fotes G. Cancel - Closes the current panel without
800 | saving changes. This will return you to the
" File: Path N TunerHelper main panel.
H. File>>Exit may be used to exit TunerHelper

from any panel. This will close the entire
program. Be sure to save changes before
exiting.

13
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A=socmare=  Define Pre-selection and Post-
selection Filter Cont.

{f, Filter Interface_postfilters.i zl| A. Filter Name — Enter a descriptive name for the
File Edit Operate Tools ‘Window Help filter.
&
2l B. Filter Rejection Points — Use this table to

define the filter by entering the filter rejection
data points. Data points may be entered in any
Date/Time |[B/6f2007 50 P order. The Gain vs. Frequency plot will

| Define Post Selection Filter

Post Selection Filker Mame | FllterDGDaln (dB) ws. Frequency (MHz) automatica”y update as data pOintS are entel’ed.
Filter Rejection Points . C . . . . .
Frea aten o - . Sort Freq List — The Filter Rejection Points
~ o0 len.om - table may be sorted by clicking the Sort Freq
o0 w0000 ' + List button. It is important to not leave any rows
EX N X -15.0- blank between ordered pairs.
5,000 0,000
. . -20.0 -]
?;EED :EEEE D. Delete Freq Point — This button will delete the
25,0 frequency point that is currently highlighted.
-30.0 -]
E. Filter Gain vs. Frequency — Plot of the Filter
35,07 Envelope. You may reshape the Filter by
- clicking on any data point and dragging it to a
0.000 2000 4000 6000 6000 DNOOD 12,000 14.000 16.000 100 new |0C§lt|0n. The new fl|tel' defln[t|or] will ]
< ] P — - \ N automatically update the Filter Rejection Points
| Delete Freq Point IR AT F table to the left.
N Sork Freq List rﬂj—gﬂ ﬁ ,I
[ - Frequency: 13,273 | Filter ReMgtion: 0,00 @

Lower Passhand Frequency Pass-band Frequency — Set the upper and
lower ends of the filter's pass-band frequency.
These values are displayed on the graph by the
red bars. The pass-band region on the Input
Signal Level graph on TunerHelper's main panel

will automatically update.

e

Upper Passband Frequency

DONE CANCEL

File: Path
i

i

Input Frequency Slider — Click and drag the
Blue Bar to change the Input Frequency or enter
a numeric value in the field below the graph.

14
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Define Mixer

Define Mixer Parameters

Qpen. ..
Open Mixer/,,
Close
Close all
Save Mixer...
Page Setup...
Prink ‘Window,..  Cerl+P
VI Properties...  Chrl+I
/ Exit Chrl+Q
LO Power (dEm)
E T
Input 1dE Comp Paoink
gks.00
R-I Isolation
k=00
LO Harmonics to Oukput Isolation (dB)
(dB) |~
1L - I Isolation 20
2L - I Isolation 30
3L - I Isolation 40
4L - I Isolation 50
5L - 1 Isolation 60 [
6L - I Isolation 70
7L - I Isolation 20
8L - I Isolation a0

Input @ Cutput

Davyn Conversion

DatefTime: E,I'G,I'ZDD? 1:46 PM

Conversion Scheme

SF=LO-RF (down)

aL - I Isolation

100

10L - I Isolation

100

DOME CANCEL

Spur Chart [+/-M X RF +/-N X LO] {dBc)

LO ORDER. {N)
ul 1 2 3 4 5 ] 7 g 9 o |-
n 1 70| 0 |20 |25 |30 |35 |40 |45 |50 |50 |70
F z 40 40 | 40 | 43 S0 55 [ e0 | 60 B0 B0 7a
3 43 45 | 45 | S0 50 55 [ 55 | &0 &0 &0 7a
g 4 50 50 | 48 | 55 60 65 [ 70 | 75 g0 g0 ]
D S o5 |55 |55 |55 |54 |55 |56 |57 | S8 |80 | a0 [
E [ 60 |6l |62 |63 |64 |65 |66 |67 |68 |80 | &0
R 7 65 71 2|73 74 TS A | T Ei=] 79 1]
™M) g 7o gl 62 | 83 4 85 | 86 | 57 s] g9 ]
9 a0 g | 9o | 90 90 Q0 (90 | S0 90 a0 aa
10 |90 |90 [ 90 |90 |90 (90 |90 |90 [ 90 |90 |90 LI
4] | -
RF Input lewvel For this Spur Table gE.DD
Maokes:
N\
Path qﬂ‘

L@Iﬁ

Mixers are used to translate an RF signal
down to a lower frequency (down conversion)
or up to a higher frequency (up conversion).

Open Mixer File — A mixer file is a tab
delineated text file. It contains all filter setup
parameters that are displayed on the Define
Mixer panel. To open an existing mixer file
go to File>> Open Mixer...

Save Mixer File — To save the mixer setup
parameters to a text file go to File>> Save
Mixer...

Notes — Enter comments about the mixer
here. These comments will be saved with
the mixer file.

Date/Time — Displays the current date and
time.

File Path — Displays the location of the
mixer file that was saved or loaded.

Done — Closes the current panel and saves
changes to the programs memory. This will
return you to the TunerHelper main panel.
Changes are not saved to a file for future
recall. To save the setup parameters to a
file go to File>>Save Mixer...

Cancel — Closes the current panel without
saving changes. This will return you to the
TunerHelper main panel.

File>>Exit may be used to exit TunerHelper
from any panel. This will close the entire
program. Be sure to save changes before
exiting.

15
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Mixer Name — Enter a descriptive name for the mixer.

Define Mixer Cont.

Conversion Scheme — Select the Conversion Scheme to define how the mixer is used. Click on this field to make a selection from a

pull down menu.

Conversion Loss — Enter the power loss to the RF signal inherent to the up / down conversion process.

LO Power — Enter the power that the Local Oscillator signal is set at.

Input 1dB Comp Point — Enter the top end of the mixer's dynamic
range, indicating the input power level where the conversion loss
increases by 1dB. As a rule of thumb, the 1dB Compression Point
is typically 5dB below the LO Power.

R-1 Isolation — Enter the isolation across the mixer, from RF to IF.

Spur Chart — Intermodulation chart that displays LO vs. RF. The
columns denote the harmonics of the Local Oscillator, from the LO
Frequency input to the right of it. The rows indicate the harmonics
of the RF being received. Spur Chart data is entered in terms of
dBc, indicating the power level of that intermodulation relative to
the carrier. Contents should be filled in to the highest applicable
harmonic, but must be done symmetrically for proper results. For
example, to calculate spurs to the 51 harmonic intermodulation,
data for all harmonics must be entered out to column 5 and row 5.
Cell (0,1) is filled in automatically. This cell contains the difference
between the Conversion Loss and the R-I Isolation. To edit this
cell, change the conversion loss and R-I Isolation.

LO Harmonics to Output Isolation — This chart displays how the
output is isolated from the harmonics of the LO independent of the
RF input. Data is entered in terms of power (dB). The highest
h?]rmonic entered should equal the highest value on the Spur
Chart.

RF Input level for this Spur Table — RF input level for which the
above Spur Chart is valid.

i Mixer Interfaced.vi
i

le Edit Cperate Tools Window Help

W

Mizer Narme

Define Mixer Parameters

Y
aswvarsinn Loss (dB)
WEm ]
L Power (dBm)
w0 |
Input 1dB Comp Paint

R-T Tsolation

Jis00 ]

L Harmonics bo Output Isolation (dB)

1L - I Isolation 20

2L - 1 Isolation 30

- 1 Isolation 40

- 1 Isolation 50

- 1 Isolation &0

- I Isolation 70

- 1 Isolation a0

- 1 Isolation 20

- 1 Isolation

10L - I Isolation

DOME CANCEL

Input @ Quiput

DatejTime: 51612007 1:46 PM

Coreersion Scheme

ma

Down Conversion gm—
Spur Chart [+/-M X RF +/-N X LO] (dBc)
LO ORDER (N)

a 1 z 3 4 5 & 7 g 9 10 [=
1 7oA 20 |25 | 30 |35 |40 | 45 |50 |50 |70
2 40 |40 |40 |43 |50 |55 |60 | 60 | 60 | &0 | 70
3 43 | 45 |45 |50 |50 |55 |58 |60 |60 | GO | 7D
o 4 S0 | S0 | 48 | S5 |60 |65 |70 |75 |80 |80 |80
g S 55 |55 |55 |55 |54 |55 |56 |57 |58 |80 |80
E [ 60 |61 |62 |63 | 64 |65 |66 | 67 | 65 | 80 | 80
R 7 B5 | 7L |72 |73 |74 |75 | 7R 77 | 7a |79 | 8O
g FO | Bl |82 |63 |84 |85 |&@b0 |67 |88 |89 |90
9 90 |90 |90 )90 | 90 |90 |90 |90 | 90 |90 |90

10 ([0 [ S0 |90 | 90 | 90 |90 | 90 | 90 | 90 |90 | 90 |-

4] 0|

RF Input level Far this Spur Table é‘ﬁ.DD \

o

Path B
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I.ﬁ.nnlil;llli:tude Input Signal Contro Preselection Filter Rejection M|
= .
1= -

10+ - \

0-= -z0.0-
w0l A T N

: -30.0=

X
3|:|: _4|:|||:| Tt jprrrrgrrprrrrrrrjprrrrrrrprrrrn 111ttt jjprrrirrerrprrrernre
) E 0.00 2.00 4.00 .00 5.00 10.00 12,00 1§00 1600 15.00
40 = -
4|:| .III' ||||||||||||||||||||||||||||||||||||||||||||||||| |||||||||||||||||||||‘f

Amplitude: at Mixer Input: 0.0 |Eeject 11.45 ||0.00 ||i| Input §|11-455

This plot displays the Input Signal Control for the selected input parameters.
A. Input Amplitude — Enter a numeric value or adjust the slider to the desired Input Amplitude for the RF Signal.

B. Amplitude at Mixer Input — Displays the RF Signal Power at the Mixer's Input port. Accounts for a Pre-selection Filter if one has been
specified and defined.

C. Frequency Slider — This is the Input Frequency Slider. Click and drag the blue bar to adjust the Input Frequency. A numeric value may
also be entered to set the input frequency.

D. The Red Bars are indicators of the pre-filter pass-band. To edit the pass-band region, go to the Define Pre-selection Filter panel and
adjust the Lower Pass-band Frequency and Upper Pass-band Frequency accordingly.

17
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Output Signal and Spurious
Products

Output Signal and Spurious Products

-10.0

/

20,0
30,0
-40.07

50,07

1z,

T T EEEEREEEEEEEE
alals] 14,000 16,000 18,000

6,910 66,2 Spur | ER K -1L

4.945 -5.0 Sigral [ -1R % 1L 1 /

11,455 -55.0 Spur | IR HOL

16,000 -40.0 Spur | OR X IL

hd

Cukput Filber

-4R % 5L 2,150
3R -2l 2,365
[-IR¥1L] 4.545
ZR = -1L 6,910
1R = 0L 11,455
aR = 1L 16,000

-60.0—; “'T
-?o.o—f
q-?8'0_:I""""'I':"J.:"""I""""I""""I""""'IIIIIII e e
0.000 2,000 4,000 6,000 &.000 10,000
Fregquency [Amplitude [Spur? |Where Created & | Spur Order  Freq
Z.180 -63.0 Spur | -4R X 3L
2,365 -23.0 Spur | SRox-EL

P

LW
a a2 o

e
oy
e ™
o,

e T

Mo, af Spurs  Spur Warning!

D

A.

Spur Plot — Each line on this graph
represents the location of a Spurious
Frequency. These spurs are calculated
based on the input parameters and
frequency conversion type. The Post-
selection Filter is also displayed on this Plot.

Spur Order Key — Displays the line type
and color code for each of the spurs.

Spur Table — This table displays all of the
Spurs and Signals plotted on the Output
Signal and Spurious Products plot. The
table displays the frequency, amplitude,
type of element (spur or signal), and the
Spur Order for each line displayed.

No. of Spurs — Indicates the number of
spurs in the calculated range of Input
Frequencies, Output Frequencies, Max RF
Order, and Max LO Order. The Spur Order
Key will display up to 24 Spurious
Frequencies.

Warning! — The Spur Order Key will display
up to 24 Spurious Frequencies. If the
number of Spurious Frequencies exceeds
24, the warning light will turn red. This
indicates that not all spurious products are
displayed in the Spur Order Key.
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Mg Graph Display Options

FOR TODAY 'S INDUSTRIIES

To change the display options or . Output Signal and Spuril:lusI Products
visible items on the graph, right : Reinitialize to Default Yalue
click any where in the graphical 'm'”_; \ Dt
display window to view a pop up -20.0= C;W ‘;:ta
menu. -30.0—: Paste Dqta N
: Export Simplified Image. ..

-40.0- —
Reinitialize to Default Value: : D fe s Mo,
This option will return the 'SD'D_E T e Y :E;ﬁi;gid
graphical display back to its 60,0 Clear Graph iaraph Palette
original settings. This includes 70.0° | sl v ;Lg:r'zrm';:rgend
clearing the spur lines. Using this -?B.D-:.l..................... AuboSials ¥ I N
option will make it appear as 4000 5000 6000 7000 B.000 9 o SmoothUpdates J % Scale 5.000 16,000 17.000 18,000
though the spurs were erased. Bm)  Cukput Signal Threshald {dBm) Wﬁgﬁ%%?w JEET:M pds !SDur? !Where Created & |

To retrieve the spurs, adjust the
Output Start Frequency.

Coply 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, adjust the Output Start Frequency.

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 TunerHelper.

Spur Order  Freq

u n u
ASSOCIATES
ENGINEERING SOLIJTIONS
FOR TODAY 'S INDUSTRIES

Cukput Filker

3R -2l 1,999
-4R ¥ 3L Z,665
[-IR¥1L] 4.667
2R w-1L ., 666
1R wOL 11,333
OR % 1L 16,000

o

AL -
1 |

-,
e
s

P

e il

Caommon Plaoks

Colar

Line Skyle
Line width
Anki-Aliased

- v

EBar Ploks

Fill Base Line
Interpolation
Paint Styvle

e e

% Scale
¥ Scale
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FOR TODAY 'S INDUSTRIIES

Mt Cursor Line Properties

On the graph there are two blue cursor lines. These lines may be used to Cursor 1 |p.o¢ |[51.63 ||E|Er||all £ 1 [Eraan
specify a region of focus on the graph. You may move these lines to any Fusorz zoz irs UL E'Z"':'r el :
location by clicking and dragging them to a position or by entering a : P;:tugtylze .
coordinate (Input, Output) in the appropriate field. You may change the I »
color and style of the cursor lines by left clicking on the blue star shaped Line Width
button next to the desired cursor line. Shawe Mame

. Bring ko Center
Color: Select a custom color for the cursor lines to make them stand out or &) ke ELrEE

allow them to hide in the background.

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.
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- -
ASSOCIATES
ENGINEERING SOLUTIONS

FOR TOoODAY 'S INDUUSTRIES

= The default printer is set for a postscript type printer.

= To print on an ink jet printer go to Tools>>Options. In the pop up window, click on the arrows next
to Paths and select Printing.

EE Options il

| / 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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Mttt Printing Cont.

FOR TOoODAY 'S INDUUSTRIES

= Set the printing options to Standard Printing and click OK.

1I
I Printing j
& Standard printing [~ Margins
[ allow printer dithering # inches
£~ PostScript printi " :
I Postecrit love 2 o - " On the panel that you want to print, go to
¢ Bitmap printing oo File>>Print Window.... In the dialog box select
we o Left fo.00_Jo.00  Right the ink jet printer and click Print
olorfiGrayscale printing W
o et 2] ]
General |
 Select Printer
o, =, i_-j i
C;’é' C;’é' -~ E:"'é
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 I Cancel |
L
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ASSOCIATES
ENGINEERING SOLUTIONS

FOR TODAY 'S INDUSTRIIES

. For help on functions while TunerHelper 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.

For additional Help resources please visit our Software Support Forum at: http://rawood.com/support3/index.php
As always, if you run into problems, don’t hesitate contact us any time at 315-735-4217 or rawood@rawood.com

This is an example Context Help Window that is displayed when the

mouse button hovers over the Output Signal and Spurious Products plot.

Move the mouse to hover over different buttons, graphs, or tables to view
Click on Show
Context Help to bring
up Help window.

help on other functions.

7 if»! Context He v _ Ol x|
;E TunerHelper_2_d.vi —,— _I

e
File Edit Operate Tools ‘wWindow gsEN Wi Graph

iy o Show Context Help  Chrl4+H
Helm Ear This v

Patents. ..
NI -~ N About...

The lines on this graph represent the
location of the Spurious Frequencies
calculated From vour inpuks and the
Frequency Conversion Type, The
Postselection Filter is also displayed on this
Plat. Use the bowx below with the blue "% bo
locate the cursor in the center of the
chart,

2] 4 AV
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== PuUurchasing Information

FOR TOoODAY 'S INDUUSTRIES

" We currently offer several methods for purchasing our software products:
1 Select the desired method from within the program itself (recommended for single purchases)
2. Use the PayPal Forms on our software download page :

http://rawood.com/software_products/purchase_software.html (useful for purchasing multiple programs)
3. Fill out the WWW form
a. Contact us directly so we can contact you for payment arrangements
n When purchasing, please double check that both your User Name and Registration Key are correct.
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