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Overview

RFSpecTest is a software suite that was developed using National Instrument's LabVIEW. It may be used to automate the testing of
Supported RF and Microwave components as well as sub assemblies. RFSpecTest allows data to be automatically extracted in a fraction
of the time that it would take to do so manually. The tester can set up the desired frequency points and input the power level. RFSpecTest
includes a calibration routine that provides data accuracy to 0.1 dB. The eight included test routines work across a variety of frequency
conversions. This allows data to be extract from mixers and conversion chipsets.

Compatible with most RF components

0000000000 BDo

Amplifiers

RF Switches

Mixers

RF Receiver Integrated Circuits with Down Conversions
RF Transmitter Integrated Circuits with Up Conversions
Variable Attenuators

Filters

Isolators

Couplers

Power Dividers

Higher level RF modules and subsystems
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Test RF components quickly with any of the eight included RF Tests in manual or automated mode.

Gain Test

Gain Compression Test

Isolation, Relative Attenuation Test

IMD Test

Leakage Test

Amplitude / Frequency Measurement Test

Return Loss / VSWR Test

Retrieve Trace Data

Other Tests will be Added Here

Test Configurations

&) 3 Signal Generators and Spectrum Analyzer: For Testing Two Tone Measurements though a frequency conversion

&) 2 Signal Generators and Spectrum Analyzer: For Testing Two Tone Measurements without a frequency conversion, or testing
through a frequency conversion without Two Tone Measurements

&) 1 Signal Generator and Spectrum Analyzer: For Testing Single Tone Measurements without a frequency conversion

Highly accurate calibration routine

&) Input Calibration from each signal source to the Device Under Test (DUT)

&) Output Calibration from the DUT to your measurement source

&) Uses power meters for more accurate absolute power calibration

&) Calibration accuracy to 0.1 db

Works for up conversions, down conversions, and same input/output frequencies.

Save data electronically to retrieve at a later time.

Easy to use graphical interfaces with network analyzer style sweep across band.

Context-sensitive help for all controls.

00000000 Do
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— Requirements

n Trial Version
&) The trial version of RFSpecTest has all the features of the full version with the following limitations:
" Cannot acquire data from test equipment.
" All other features work only with simulated data.
&) The full version is available for purchase for $1995 (US Dollars). Buy now to unlock all program features.

. System Requirements
&) RFSpecTest was designed to operate in the Windows NT, 2000, and XP environment.

&) A computer with a GPIB card is required to take full advantage of RFSpecTest's capabilities. The trial version will work with or
without a GPIB card.
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Thank you for choosing RF Spectral Test Executive!
___Current Version 1.5.1

___Changesin Version 1.5.1

The calculation of IMD intercept points was fixed when loading an IMD test file in automated or script mode. The greater of the two
sidebands is used when calculating intercept points.

Small cosmetic changes to the Gain Test panel were made.
___Changesin Version 1.5
A Return Loss Test Panel has been added.
A Retrieve Trace Test Panel has been added.
Capability to set pulse and trigger parameters for signal generators and spectrum analyzers was added.

Improved the scripting capability, including: The capability to call a user defined executable file, the capability to add additional calibration
files, and the option to leave the RF signal generators on at the end of the RFSpecTest call for subsequent measurements.

___Changesin Version 1.3
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Enhanced the registration process.

Added support for step sizes less than 1 and greater than 0.1.
___Changesin Version 1.2

Enhanced the registration process.
___Changesin Version 1.1

Enhanced the registration process.

RFSpecTest is a software suite that controls test equipment to perform computer automated testing of RF and Microwave components as
well as sub assemblies. The software was developed using National Instruments LabVIEW. RFSpecTest allows technicians and
engineers to take test data in a fraction of the time it would take to do by hand. The tester can set up the frequency points, input power
levels, and other test parameters. The included calibration routine provides measurement accuracies within tenths of a dB. The test
routines work across a variety of frequency conversions, allowing the user to take data on mixers, and RF frequency conversion chip sets.

As always, we appreciate your feedback. We continually strive to improve our software packages based on your suggestions.
We would like to thank you for choosing our product and for your continued support.
Enjoy RF Spec Test!

Bob Wood

President

R. A. Wood Associates
1001 Broad St. Suite 450
Utica, NY 13501

Voice: (315)735-4217
Fax: (315)735-4328
www.rawood.com
rawood@rawood.com
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To check out RFSpecTest for yourself, visit the R.A. Wood software download page at:
http://rawood.com/software_products/download_software_page.html#rfspectest_anchor

Select Download Now! next to the RFSpecTest _ 1 5 Installer.exe
Click Save File to save the installer.
After the installer download is complete, double click on the RFSpecTest Installer icon to start the installation process.

Work through the user prompts to install RFSpecTest.

&) Select a folder to save the RFSpecTest setup files to and select OK.

Select Next> on the Installation Wizard

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

Select Finish to exit and complete the installation.

0O 00D

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

The 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.

&) Select Register to pay for the full version of RFSpecTest. You may pay through paypal or contact us with other arrangements.

&) 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 you are unable to change the frequency.

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

For detailed screen shots of the installation process visit:
http://www.rawood.com/rfspectest/tiki-index.php?page=Downloading+and+Installing+the+Program
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B> Multi_Call RFSpecTestandGlobals.vi

RFSpeCTeSt haS two File Edit Operate Tools Browse Window Help
modes of operation:

Manual and Automated.
In automated mode, a
script file controls the
actions of the program.
To create a script file to
run automated tests go
to the Example
RFSpecTest
Programming panel.

Test Label Measured |Limit Min [Limit Max|Units |Pass{Fail |Measurement |Run Test|Data Tvpe (¥-axis) Freq Config File |Save Data |Load Daka|Data File

After a script file has
been created, open the
Multi Call RFSpecTest
program. The default
automated mode panel is
displayed to the right.

Test Label Measured | Limit MIN | Limik Max Pass]Fail

10
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In RFSpecTest, each RF Test and
Utility is displayed in its own window or
panel. Throughout the program
operation, only the current panel is
active (i.e. the panel that was last
opened). Buttons and operations on
other panels will not be accessible
until the active panel is closed. For
example, suppose the Configure Test
Frequencies panel was opened from
with in the Gain Test panel. In this
case, the RFSpecTest - RF Spectral
Measurement Toolkit, the Gain Test
panel, and the Configure Test
Frequencies panel would be open.
Only the Configure Test Frequencies
panel is active. To activate another
panel, you must exit the current panel.

The Active Panel in Manual Mode

File Edit Operaty

File Edit Operate Tools Window Help

SAVE DATA

[ savescrer § Loapscripr § 105

SAVE AND EXIT l CANCEL l

mn

[ Gain Test Date/Time |1/25/2010:11 ‘
- - B[ =
configure T [5} Configure Test Frequencies12vi s - — -
RF Mea!
RF START Freg| | File Edit Operate Tools Window Help ctDnE
) esl
2500.00 2> fren
RF STOP Frequ| -
3000.00 :
- e N Configure Test Frequencies
10.00
R Power Leve Frequency Options InputFrequendes  LOFrequendes  OutputFrequendes
-20.00 A - [ L L
:r) Same Input/ Output Freg's 10 Jwo.00 78 Jwoooo /% Jo0.00
125.00 1000.00 125.00
150.00 1000.00 150.00
175.00 1000.00 175.00
200.00 1000.00 200.00
RF START Frequency (Mhz) RF Power Level (dBm)
3 4 235,00 1000.00 225.00
4/ 100.00 o 2000
RF STOP Frequency (Mhz) 250.00 1000.00 250.00 3
9 2700.00 275.00 1000.00 275.00
RF STEP Size (Mhz) 300,00 1000.00 300.00
9 25.00 325.00 1000.00 325.00
350.00 1000.00 350.00
bEEEmElET || 575.00 1000.00 575.00
20.00
neterencetevdll [ 400.00 1000.00 400.00
Tracking Refere| 9 Tracking Reference Level 425.00 1000.00 425,00
# Points 450,00 1000.00 450.00 [

11
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RFSpecTest Supported Test Equipment

Supported Tests CWY | Pulse Madulation Trigger Type Power Meter Meas / Trigger Type
= o Y o o
= il z -g" -g" =1} 1] ‘g" 'gj
ﬂ E g @ & LLI L =2} =23 LLI L
o = = E Q = w =] i &0 w =]
S |z = Lo | @ = W =] O w w =] T
£ T2 £513 |5 |2 - i R - R
o |E® z |5 2|4 v E —= [ @ ™ o = [ @
o s 2 T |2 Z|EX|E E| E| & E | £ E | £
cle |25l | S (585 8|2 |E |5 |8 5|8 |a|B8|28|5]5
Test Equiprent S| & 8% 2 |3 |E288EE| s || E S| |8 &S5 2|88
Signal Generators
HP 836xxa A A A S A A X A A A
HP 836xxa Pulse A A A S A A X A
HP 86716 A A A S A A X A
HP BE48C A A A S A A X A
HP 837 xx A A A S A A X A
HP BE&:xx A h A . h A S A
HP 8673 A h A . h A S A
Agilent E44238 A h A . h A S A
Agilent E44238 Pulse A h A . h A S A h A
Fluke BOBx A h A . h A S A
SE10LL A A A . A A b A A A
SE20LL A A A . A A b A A A
SE30LL A A A . A A 4 A A A
Spectrum Analyzers
NI 5660
HF 8566B/8593E * * * X * * * *
Agilent E4443 * * * X * * * *
Agilent E44435 Ext Trig | X * * X * * * * *
Agilent E4443 Pulse * * * X * * * ® * * * * X
Agilent E4407 * * * X * * * ® *
Agilent E4407 Pulse * * * X * * * ® * * * * X
SpectrumAnalyzerDLL | X ® * b ® * * L * * ® * b
Power Meters
HF 4354 * ® * # *
Boonton 4532 b ® b * b
Boonton 44004, b ® b * b
Boonton 44004 Pulse b ® b * b ® b * kS b
HF 4364 * * * * *
Agilent 441 % * ® * # *
PowerheterDLL b3 A b3 S b3 A b3 S A b3
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This is the main panel for RFSpecTest. This panel will appear

RFSpecTest — RF Spectral

after the Set Up Test Equipment window has been closed.
From this panel, navigate through the program by selecting

from two tabs:

File Edit Operate Tools Window Help

RFSpecTest - RF Spectral Measurement Toolkit

alibration and Utilities

}F Measurements

)Z Manual Mode

[ 1s0lation, Relative Attenuation |

| Amplitude / Frequency Measurement Test'
Return Loss / VSWR Test
Retrieve Trace Data

[ other Tests will be Added Here ... |

=

TSTOP

Copyright 2002-2006 by R. A. Wood Associates. Al Rights Reserved.

Measurement Toolkit

RF Measurements — Gives access to RFSpecTest's built in tests.
Gain Test

Gain Compression Test

Isolation, Relative Attenuation Test

IMD Test

Leakage Test

Amplitude / Frequency Measurement Test
Return Loss / VSWR Test

Retrieve Trace Data

Other Tests will be Added Here

Calibration and Utilities — Select calibration or other options for
testing accuracy.

Run Calibration

Set Up Test Equipment

Set Active Calibration Files

Set Up Power Sensor Head File

Example RFSpecTest Programming

Show RF Test Setup Diagram

RFSpecTest will run in manual or automated mode. In the manual
mode, you open RFSpecTest as usual and setup the test
equipment as desired to execute any of the RF Tests. While in
manual mode a green light will appear on the RFSpecTest - RF
Spectral Measurement Toolkit. In the automated mode, a script file

is created to quickly and automatically run through the desired RF
Tests.

To exit the program, select Stop in the lower right hand corner and
then go to File>>Exit.

13
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This is the RF Measurements tab of the RFSpecTest-RF Spectral Measurement Toolkit.

Select from the following tests to proceed to the test environment. Once a test has been selected a new window will open. This window is
now the active panel. All other open panels are not active. To activate another panel you must exit the current panel.

‘Eile Edit Operate Tools Window Help

" Gain Compression Test

RFSpecTest - RF Spectral Measurement Toolkit | " Isolation, Relative Attenuation Test

n IMD Test

| RF Measurements ‘ Calibration and Utilities ‘ | Manual Mode

" Leakage Test
Gain Tast

[Gan onTest . Amplitude / Frequency Measurement Test

[ Isolation, Relative Attenuation | . Return Loss / VSWR Test

IMD Test n Retrieve Trace Data

Leakage Test = Other Tests will be Added Here

| Amplitude / Frequency Measurement Te;ll

|Return Loss / VSWR Test|

| Retrieve Trace Data |

| Other Tests will be Added Here ... |

Copyright 2002-2006 by R. A. Wood Associates. A Rights Reserved.
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Throughout
RFSpecTest, all
test panels are
setup in a similar
manner. See the
next two pages for
definitions of each
function.

EE 1_db_gain_comp_test34.

Test Panel Operations

'f_ile Edit Operate Tools Window Help

X dB Gain Compression Point Test

Date/Time |1.|’25p’20 10 120

Test Time (s) |114.08

L B 5 5 5 & 5 5 5 5SS 5SS SSSES]

Configure Test Frequencdies Output vs Frequency Plot Cutput vs Frequency Data I Pin vs Pout I Setup Test I Pulse/Trigger Settigns
RF START Frequency (Mhz) ;-
Column for ¥ 3—)llnput Power Compression Point Statistics
RF STOP Frequency (Mhz) 4,00~ s
2500.00 - |1.66
2l MIN OF DATA
RF STEP Size (Mhz) : r
- 1.12
500.00 3.00-
) E MAYX OF DATA
RF Power Level (dBm) # Points 2,50 IT
o -
-20.00 5 3 E e P-P FLATMESS
5 2.00- = Il' 17
Freguency Options 5 2 =e
. 1.50 - -'/’?.' RMS
Same Inputf Qutput Freg's g IR T
Mixer Options 1.00- o= = I:l':"2
Fixed LO, Stepped RF and IF e FIELEL
0.50] |0.4?
Up Conversion Options J]
R=L+I i of Best Fit Line
400.0 600.0 800.0 1000.0 1200.0 1400.0 1600.0 1800.0 2000.0 2200.0 2400.0 32600.0 1.23
Frequency Min Dev from BFL
0.00 o .~
|Marker 1 Jso0.00 112 )il @-] ® Measured [~ J0.22
Best Fit Line|. - Max Dev from BFL
0.00 Marker 2 1500.00 112 AR oM — 0.2
StartFreq  PlotVs Amplitude Delta (Marker 1-Marker 2)  p-p yariation from BFL
d6 of Gain Compression )I 00 r IInput Frequendes 0.00 0.50
1.00 Stop Freg "i Frequency Delta (Marker 1 - Marker 2)
istInput Power Level Step Size ) 2500 [ zoom to mrwsl\ Zoom Out, | 0.00
2.00
Output Data File
2nd Input Power Level Step Size
W |“n C:\Program Files\RFSpecTest\Support Files\Gain

Calibration files used from this directory:

|“n C:\Program Files\RFSpecTest\Support Files
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Configure Test Frequencies — Before running a test it is important to set up the test frequencies. The frequency parameters on the test
panel are simply a display. To change these parameters, click on the Configure Test Frequencies button.

Take Measurements— To extract data from the test equipment go to the Set Up Test Equipment panel. You must exit the current panel
before opening the Set Up Test Equipment panel. On the Set Up Test Equipment panel, set the appropriate options for the equipment
configuration and select Save and Exit. To assure testing accuracy, use the Run Calibration utility. Once the test equipment settings have
been configured and the calibration is complete, return to the desired RF Test panel. On the test panel, set up the testing parameters
(Start Frequency, Stop Frequency, Step Size, Power Level, Number of Points, and Pulse/Trigger Settings). Finally, after all parameters
are set as desired, click on the Run Test button.

Load Data — The Data File is a tab delineated text file that contains a column for the each of the tables on the Numeric Displays tab. This
file may be opened in RFSpecTest, Excel, Notepad, or Word Pad. To load data from an existing file simply click on the Load Data button.

Save Data — Click on the Save Data button to save the extracted data to a file.

X Axis - After data has been extracted or loaded into the test, the graphical display may be configured to view the results. Left click on the
X Axis button to change the data that is displayed on the X Axis. A pop up menu with three choices will appear: Output Frequency, LO
Frequency, and Input Frequency.

Y Axis — The Y Axis pull down menu allows you to select the data that will be plotted on the Y axis Vs the Frequency data on the X axis.
Use the arrows next to the Y Axis field or click in the field box to select the desired data. This option is only available on the Gain
Compression Test, the IMD Test, the Leakage Test, the Amplitude Frequency Measurement Test, and the Return Loss / VSWR Test.

Graph Start Stop Frequencies — The frequency range that is displayed on the graph is adjustable. To change the visible range, enter the
desired start and stop frequencies in the respective fields. This frequency range will be used to calculate the statistical values. This
frequency range does not, however, affect the range of data extracted from the Device Under Test. To change the test frequency range,
go to Configure Test Frequencies.

Zoom — Click on the Zoom to Cursor button to enlarge the section of the graph between the Marker Lines. Click on the Zoom Out button
to display all data between the graph start and stop frequencies.

16
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Zz X &«

O

Statistics are calculated over the graph start stop frequencies.

Average - arithmetic mean of the gain data across the frequency range
Min OF Data - minimum gain value

Max OF Data - maximum gain value

P-P Flatness - peak to peak flatness

RMS - root mean square

STD Dev - standard deviation

Slope of Best Fit Line

Min Dev from BFL - minimum deviation from best fit line

Max Dev from BFL - maximum deviation from best fit line

P-P Variation from BFL -peak to peak variation from best fit line

Date / Time — Displays the real date and time.
Test Time — Duration of the test in seconds.
Comments — Enter text to document the test.

Output File Path — Displays the location of the loaded or saved data file.

Calibration files used from this directory — Displays the location of the current calibration files. To change this directory, go to the Set

Active Calibration Files panel.

Exit - Clicking on the Exit button will bring you back to the RFSpecTest - RF Spectral Measurement Toolkit. Any unsaved data from the
current test will be available until RFSpecTest has been closed completely. This option does not Save Data to a file for future recall.

File>>EXxit - To exit RFSpecTest directly from the current test panel go to File>>Exit. Save data before exiting the panel.

17
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To change the display options or visible items on the graph,
right click any where in the graphical display window to view a
pop up menu.

Reinitialize to Default Value — This option will return the
graphical display back to its original settings. This includes
clearing the data line. Using this option will make it appear as
though the data was erased. To retrieve the data, change the
Graph Start Stop Frequencies and then Zoom Out.

Copy Data — Makes 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 Items 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 Measured and Best Fit line from
the graph. To retrieve the data, change the Graph Start Stop
Frequencies and then Zoom Out.

Other — The remaining options (Autoscale X, Autoscale Y,
Smooth Updates, and Autosize Plot Legend) should be left on
their default settings.

Graph Display Options

0.00-
-10,00 = J’I \
-20.00- F
-30,00 =

- Reeinitialize ko Defaul: Yalue
-40.00 -
& oo Uk Data
c g Copy Data
g 8000 Paste Data
-70.00=
3 __.  Description and Tip...
-60.00 E Export Simplified Image. ..
o000 = Visible Tkerms
-100.00 - === Clear Graph
S P S
1000.0 120 ¥ AutoScale ¥
AutoScale
« smooth Updates
Marker 1 110000 |  Autosize Plok Legend

pupyeyny | gy (17 5 g I 05 I—

 Plok Legend
Seale Legend
Graph Palette

 Cursor Legend
% Scrollbar

o ¥ Scale
¥ f Srale
Lnit Label
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The color and style of the Measured and Best Fit line on the graphs throughout RFSpecTest may be Common Plots b L
customized. Left click on the Measured or Best Fit Line field to view an options menu. - R
alar
: : Ling Style F imEFL
m Common Plots — The common plots menu may be used to change the data display options. These —
. . . . . Line Width
options change the way in which the data points are connected and delineated. By default the nti-linsed —
standard line without individual data points is selected. _—
. N Barflots b [ —
n Color — Select a custom color for the data line to make a bold presentation. This option may be Fil Base Line P
especially useful on the IMD Test and the Isolation Relative Attenuation Test to differentiate between Interpolation B
the data lines. By default the Measured line is black and the Best Fit line is red. Point Style oo —
L ]
" Line Style — Use the Line Style menu to select between dashed and solid lines. By default the ¥ Scale L
Measured line is solid and the Best Fit line is dashed. ¥ Scale b |upport |
" Line Width — The Line width may be adjusted to accentuate the Data or Best fit line.
" 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 extracted frequencies 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 RFSpecTest.
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On the graph there are two green marker lines. These lines may be used to specify a region of focus on the graph. You may move these lines
to any location by clicking and dragging them to a position or by entering a coordinate (Frequency, Amplitude) in the appropriate field. You may
change the color and style of the marker lines by left clicking on the green star shaped button next to the desired marker line.

" Color — Select a custom color for the marker lines to make them stand out or allow them to hide in the background.

" Cursor Style — The cursor style option changes the look of the marker 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 marker line crosses the data line.
" Line Style — Use the Line Style menu to select between dashed and solid lines. By default the marker lines are solid.
" Line Width — The Line width may be adjusted to accentuate or deemphasize the marker lines.
" Show Name — The Show Name option will display the name of the marker line on the graph.
" Bring to Center — Bring to Center moves the marker line to the center of the 0.0~ tatistc
-10 UU: r_\ Average
graph. B I 59,96
-ZD.DD; \ !\-'Iin IoF Data
. Go to Cursor — Go to Cursor shifts the graph to be centered around the B J-102.1
current location of the marker line. § 000 // N pesfiDeta
B —60.00; P-P Flatness
n Lock Position — To lock the marker lines to a fixed location, left click on the 70007 T // "'\\ J100.54
button with the lock next to the appropriate marker line. B0005 % el
-90.00 a :
. . . . . -mD.DDE _ _,\/’ﬂ \/J\N Standard Deviation
m Measured or Best Fit Line — The Measured or Best Fit Line option Soro | O Y A P N 2cc I
determines which line the marker line will lock to. The cursor on the marker W00 M0 MO 100 SO0 0000 22000 fl'jo”“ e
line will lock on the appropriate line. oo o | | Min Dev From BFL

|Marker 1 100,00 10218 ) Colar

£ A B [

. . larker d -102, il_’:‘ 4
= Amplitude Delta and Frequency Delta — The marker lines may be used to perker2_Jui00.0 oz e ) o ———
' —————

determine the difference in measurement between any two points. The petiiEg (R e . Line Wickh

. ) 3 . . r)lD F)lOutput Frequencies (MHz Shaw Name
Amplitude Delta and Frequency Delta fields display the difference in *Stop Freq (MHe) E— (R
magnitude of Marker 1 - Marker 2. Make sure that both marker lines are oo [ zoomto Cursors | zoom:  FOtoConter L o
locked to the same line on the graph (Measured or Best Fit) to assure I IDD:D“'D““ D'D
accuracy xamole Filker Test, Mote the dvnamic ranoe vou can get using & soectru Q (23 ERIIED G e
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save DATA I Loap paTa ]
rakemeasuremenTs i exe |

analyzer {compared to a scalar or network analyzer)

Top_Level_Gain_Test33.wi EI—L—I
File Edit Operate Tools Window Help
Gain Test Date/Time |1/25/20109:32
| Configure Test Frequencies ' Gain Plat | Mumeric Displays | Pulse/Trigger Settings | Test Time (s) 0,00
RF START F h
EEELE Plot of Stat Data Statistics
1000.00
0.00= AVERAGE
RF 5TOP Freguency{Mhz) - | Y
-10.00 - -69.96
IR BT I \ MIN OF DATA
RF START Frequency(Mhz) T - \ -102.18
10.00 N / MAX OF DATA
P Foze |
RF STOP Frequency({Mhzf Points u - / \ L
o -50.00 TMNESS
0.00 0 2 : / \ B3l
_Eﬁ 60,00 = 7 N 100.94
70,00 = /c L \ o
~80.00 = 7 I??. 22
90,00 < A STD DEV
100,00 “"//M \-f/ﬂﬁ |32.68
R s 1= I R R P e — of Best Fit Line
1100.0 1400.0 1600.0 1800.0 2000.0 2200.0 16.25
Frequency Min Dev from BFL
Marker 1 J2200.00 9192 | )| @~ ® Measured [~ 1-35.56
. Best Fit Line |- -, Max Dev from BFL
Marker 2 |1100.00 J-102.15 2| i-| @ 552
| StartFreq 1P’k:nt'.l’s Amplitude Delta (Marker 1 - Marker 2) PP Variation from BFL
B e E 1‘1100 ’rlomput Frequendes |10.zs 104.33
20.00 Stop Freg Frequency Delta (Marker 1 -Marker 2)
Reference Level Out ::JZZUU |Zoon1 to Cursors' | Zoom Out ' lllUU-UU
Tracking Reference Level
Comments Qutput File Path
Example Filter Test. Note the dynamic range you can get using a spectrum |‘E C:Wsers N

Calibration files used from this directory:
|‘E C:\Program Files\RFSpecTest\Support

Gain Test — Gain Plot Tab

The Gain Test automatically extracts
the electrical gain from the Device
Under Test (DUT) across a specified
frequency range. To access this test,
click on the Gain Test button on the RF
Measurements tab of the RFSpecTest -
RF Spectral Measurement Toolkit. All
tests in the RFSpecTest package are
customizable with a wide range of
control options. If you find a need for an
option that is not built in, please contact
us so that we may improve our software
to better suit your needs.

The Gain Test panel is broken up into
three tabs: Gain Plot, Numeric Displays,
and Pulse/Trigger Settings. From these
tabs you may set the necessary
specifications to perform a Gain Test or
to load existing data from a file. The
graphical and analytical displays may
be configured to analyze, present, and
print the results.

The screen shot to the left is of the
default tab for the Gain Test. The Gain
Plot tab displays the test results
graphically and calculates pertinent
statistical values for analysis.

See the following pages for detailed
information about each of the tabs on
the Gain Test panel.
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The Numeric Displays tab
allows you to view
numeric tables of the
Output Frequency, the LO [

Frequency, the Input

File Edit Operate Tools Window Help E—

Frequency, and the Gain
Data. To scroll through the
data, click and hold the
arrows next to the desired
table or enter a cell
number in the box next to
the arrows. The index
origin of the table is zero.
In other words, the first
data point is in cell zero
and the second data point

is in cell one.

Example Filter Test, Note the dynamic range you can get using a spectrum % C: \Users | I
analyzer {compared to a scalar or network analyzer)
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Tab

3 Top_Level_Gain Test33.

File Edit Operate Tools Window Help

EHP B36xxa Agilent E4443
Sig Gen 1 Pulse Parameters

[P 4334

Power Meter Puise Parameters

—

Example Filter Test. Note the dynamic range you can get using a spectrum
analyzer (compared to a scalar or network analyzer)

GENERATOR MODEL 1 | Measurement Source (Spectrum Analyzer)

Spectrum Analyzer Pulse Parameters

B CProgan sk ncstamt

Assocmres  (Gain Test — Pulse / Trigger Settings

The Pulse/Trigger Settings tab
displays the current pulse and
trigger parameters for the test
equipment in use. Before
adjusting the pulse and trigger
parameters, make sure the
test equipment is configured
accurately. First, exit the
current test panel and then
click on the Set Up Test
Equipment button on the
Calibration and Utilities tab of
the RFSpecTest - RF Spectral
Measurement Toolkit. After
the test equipment is set up as
desired, return to the test
panel. The fields on
Pulse/Trigger Settings tab are
simply displays and may not
be manipulated. To change
the settings, click on the
Configure Pulse Trigger
Settings button located in the
lower left hand corner of the
tab.
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Gain Compression Test — Output vs.
Frequency Plot Tab

ﬂ@ 1_db_gain_comp_test34.

Fle Edit Operate Tools Window Help

X dB Gain Compression Point Test

Date/Time |1f25,|’2010 12:09 ‘

Test Time (s) W

| Configure Test Frequendes ‘ Output vs Frequency Plot Output vs Frequency Data | Pin vs Pout I Setup Test I Pulse/Trigger Settigns
RF START Frequency (Mhz) A
500,00 Column for ¥ 3) Input Power Compression Paint Statistics
RF STOP Frequency (Mhz) 4‘00‘: AVERAGE n
2500.00 P |1.ss |
RF STEP Size (Mhz) B MIN OF DATA 3
| 1.12 |
[ 500.00 3.00- P
5 MAX OF DATA P
RF Power Level (dBm) # Points 2.50 IT i
-20.00 5 ] ] —_ PP FLATHESS N
£ 500- / i | 1
Frequency Options < u—/ 5= |
Same Inputf Qutput Freq's e | o RMS b
] .
I Mixer Options 1.00- 172 [
Fixed LO, Stepped RF and IF E IM &
- 0.47 d
[ Up Conversion Options 3 3 [
R=L+I e slope of Best Fit Line |
! Bronn g O o o oY T T oy
: 400.0 &00.0 800. 1000.0 1200.0 1400.0 1600.0 1800.0 2000.0 2200.0 2400.0 2500.0 1.23 i
Frequency Min Dev from BFL
0.00 =
|| |Marker 1 jsoo.o0 L1z | 8- ® I Measured 1-0.22
. Best Fit Line |~ - Max Dev from BFL.
0.00 Marker 2 1500.00 |1.12 | -led] Jo.2s
. . StartFreq  PlotVs Amplitude Delta (Marker 1 - Marker 2) P-P Variation from BFL
dB of Gain Compression QISDD yllnput Frequencies IU‘UU ID' 50
1.00 Stop Freq Frequency Delta (Marker 1 - Marker 2)
I 1st Input Power Level Step Size QIZSDD |Zoom to Cursors' | Zoom Qut ' 0.00
2.00
N e Comments Output Data File
nput Power Level Step Size
ERA-SSM-TB, % C:\Program Files\RFSpecTestSupport Files\Gain
L 0.10 j s -
[ Calibration files used from this directory:
[ raxe measurevenTs | save pata f Losp para f ear | % C:\program Files\RFSpecTest\Support Files IJ
L -

The Gain Compression Test finds the
power level where the gain has gone
into a specified amount of
compression across a frequency band.
To access this test, click on the Gain
Compression Test button on the RF
Measurements tab of the RFSpecTest
- RF Spectral Measurement Toolkit.

The Gain Compression Test panel is
broken up into five tabs: Output Vs
Frequency Plot, Output Vs Frequency
Data, Pout Vs Pin, Set Up Test, and
Pulse/Trigger Settings. From these
tabs you may set the necessary
specifications to perform a Gain
Compression Test or to load existing
data from a file. The graphical and
analytical displays may be configured
to analyze, present, and print the
results.

This is the default tab for the Gain
Compression Test. The Output Vs
Frequency Plot tab displays the test
results graphically and calculates
pertinent statistical values for analysis.

See the following pages for detailed
information about each of the tabs on
the Gain Compression Test panel.
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File Edit Operate Tools Window Help

1500.0/1000.CJ1500.0/-20.00 18.87 [{1.65 []17.87 [J1.00 []15.56 |
1000.0/41000.¢ J1000.0}]-20.00/§19.43 [§1.13_[J18.43 [J1.00 [§13.56 |

500.00/]1000.¢ §500.0c}{-20.00§19.79 [§1.12_[J18.79 [J1.00 [§13.91|

' C: \Program Files\RFSpecTest\Support Files\Gain '|

The Output Vs Frequency
Data tab displays the test
results in tabular form. To
scroll through the data,
click and hold the arrows
next to the table or enter a
cell number in the box
next to the arrows.
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T —— e ——

File Edit Operate Tools Window Help

Tab

X dB Gain Compression Point Test

DatefTime |1/25/2010 1:13

o

Take MEasUREMENTS | save pata || Loap para | ear |

[ configure Test Frequences | Outputvs Frequency Plot | Output vsFrequency Data | Pinvs Pout | SetupTest | Pulse/Trigger Settigns TestTime (s) 111408
RF START Frequency (Mhz) Plot
Pin Vs Pout Array
500.00 22.00-
Pin  Gan GC Pout Ideal = e
1l : 20.00
I RS HEA T ’rjio 18.00 17.41 0.00 -0.59 -0.53 Z P
2500.00 ¥ -16.00 17.43 0.02 143 141 1800 e
| RE STEP Size (Mhz) 0 11400 17.49 0.08 349 341 16.00< =
-12.00 17.44 -0.03 5.44 5.41 14.00- »
|| i 110,00 17.44 0.03 7.44 7.41 e o
RF Power Level (dBm) # Points 8.00 17.32 0.09 932 941 " 12.00< =
G 600 17.30 0.11 1130 11.41 EREE o®
20-00 5 -400 17.23 0.13 1328 13.41 & = oo
200 17.24 0.17 1524 1541 it 3
Frequency Options 0.00 17.09 0.32 17.09 17.41 6,00 i
Same Input/ Output Freg's 2.00 16.47 0.94 13.47 19.41 a0re - E
R p—— 400 1506 235 19.06 21.41 : .
|| Pkt sl 100 1689 0.52 17.83 18.41 2.00- =
Fized LO, Slepped RE and IF 110 1687 0.54 17.97 18.51 0.00= e
@ Trs 120 16.83 0.58 18.03 18.61 200-
1.30 16.?9 0.62 18.09 18.?1 T [Nt [T [Nt [T [ A ] [ [N [ g
R=L+I 130 1ot 0 1mir 1381 -20.0 -17.5 -15.0 -12.5 -10.0 ;.15 50 -5 0.0 25 50
150 16.72 0.6 18.22 18.91
= o
160 1667 0.74 18.27 19.01 |Marker1 |4.00 |19.06 'f'lili’ Measured |, " o
l 0.00 170 1662 0.79  18.32 19.11 E——
180 16.57 0.4 18.37 19.21 |Marker 2 J+00 .05 l-l@- ] '
190 1652 0.89 18.42 19.31
0:0 200 1646 0.95 1846 13.41 _
2.10  16.41 100 18.51 19.51 Input Frequency Pin Delta (Marker 1 -Marker 2)
d of Gain Compression 2.20  16.35 106 18.55 19.61 9|<9> 0.00
i 1100 Pout Delta (Marker 1 - Marker 2)
I 1st Input Power Level Step Size IU.UU
12.00
) Comments Output Data File
| 2nd Input Power Level Step Size
ERA-55M-TB, Fn C:\Program Files\RFSpecTest\Support Files\Gain

Calibration files used from this directory:

Fn C:\Program Files\RFSpecTest\Suppart Files

L | T W O §

Gain Compression Test — Pout vs. Pin

The Pout Vs Pin tab
provides a graphical and
numerical display of the
Power out Vs the Power
in. To scroll through the
data in the table, click
and hold the arrows next
to the table or enter a
cell number in the box
next to the arrows.

The Input Frequency is
the specific frequency
point at which the Pin
and Pout data is taken.
To view data at a
different frequency, click
on the Input Frequency
field to select a
frequency point from the
menu.
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|3 1_db_gain_c

File Edit Operate Tools Window Help

Tab

| PrvePaut | SetoTest | puse/troge sttons

RF Power Level (dBm)  # Points

% C:\Program Files\RFSpecTest\Support Files\Gain

Assocares  Galn Compression Test — Set Up Test

Before a test is preformed, use
the Set Up Test tab to configure
the testing parameters. After
the parameters have been
entered, this test setup may be
saved for recall at a later time.

A Setup File is a tab delineated
text file that contains all Set Up
Test Parameters. This file may
be opened in RFSpecTest,
Excel, Notepad, or Word Pad.
After a setup file has been
opened or saved the file
location will be displayed in the
Compression Setup File Path
field.

To load setup parameters from
an existing file simply click on
the Load Compression Setup
File button on the bottom of the
Setup Test tab.

To save a setup script file, click
on the Save Compression
Setup File button on the bottom
of the Set Up Test tab.
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File Edit Operate Tools Window Help
|

Sig Gen 1Pulse Parameters

Power Meter Model

II—P 4334

Power Meter Pulse Parameters

Gain Compression Test —
Pulse/Trigger Settings Tab

Spectrum Analyzer Pulse Parameters

This is the Gain
Compression
Pulse/Trigger Settings
tab. The features on
this tab are the same
as the features on the
Gain Test Pulse/Trigger
Settings tab.
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Relative_[solation_Test13.wi

Isolation, Relative Attenuation Test —

A Measurement Plot Tab

[

Ele Edit Operate Tools Window Help

Isolation / Relative Measurement

DatefTime |1/25/2010 1:37

| Configure Test Frequendes ' A Measurement Plot | B Measurement Plot | Difference Plot | Numeric Displays | Pulse/Trigger Settings I Test Time (s) 0.00
Frequency Options
g Label for Measurement A I
Same Inputf Output Freq's SEETEO
Input Start 13.00 5 "
L 12.00= [5.08
Input Stop Input Power 11.00 f _1)/' = \ MIN OF DATA
0 a 10,002 — 4.94
Input Step 5,002 A\ A = o, MAX OF DATA
0 a0’ A A /7 ™\ (257 |
¥ ol VAR [
LO Start 2 7.003 V v\ [ —— P-P FLATNESS
0 E el {7 7.53
LO Stop LO Power 5.00 : Ky RMS
0 0 4.00 E |9'35
LO Step 3.00< STD DEV
: - bo |
Output Start S
B 1T [ R DR S— [ R F—— J Slope of Best Fit Line
700.0 800.0 900.0 1000.0 1100.0 1200.0 1300.0 -5.15
Output Stop Frequency Min Dev from BFL
0 =
e |Marker 1 750,00 |5 | | @+] Measured | |-5.62
utpu P # Points : -
. 1 BestFitLine|. " -. Max Dev from BFL
0 105 |Marker 2 1750.00 |10.59 'HLIM 200
‘D|FFerence Plot A Stat SthFrqu"P‘otVs Frequency Diff A (Marker 1-Marker 2) = p-p Variation from BFL
s o750 Jloutput Frequencies 10.00 565
" Stat Stop Freq A Amplitude Diff A (Marker 1 - Marker 2)
1250 [zoom to cursors [__zeomout | Jo.00
Errs Output File Path
is one is the difference between the Reference lm_

I runameasurement | save aoata § Loap apata

Measurement and the 2nd Measurement

|__run B MeasuremenT | save s oata | Loan s oata | x|

Calibration files used from this directory:

|3z C:'Program Files\RFSpecTest\Support

The Isolation Relative Attenuation test extracts two
separate data measurements (A and B) and calculates
the difference in their relative attenuation. To access
this test, click on the Isolation, Relative Attenuation
Test button on the RF Measurements tab of the
RFSpecTest - RF Spectral Measurement Toolkit.

The Isolation, Relative Attenuation test panel is broken
up into five tabs: A Measurement Plot, B Measurement
Plot, Difference Plot, Numeric Displays, and
Pulse/Trigger Settings. From these tabs you may set
the necessary specifications to perform an Isolation
Relative Attenuation Test or to load existing data from
a file. The graphical and analytical displays may be
configured to analyze, present, and print the results.

This is the default tab for the Isolation Relative
Attenuation Test. The A Measurement Plot tab displays
the graphical results from the first test as well as
pertinent statistical values.

For the Isolation Relative Attenuation Test you may
label the extracted data for documentation and clarity.
On the A Measurement Plot tab and the B
Measurement Plot tab there is a Label for
Measurement field just above the graphs. Click in this
field to type a descriptive name.

See the following pages for detailed information about
each of the tabs on the Isolation, Relative Attenuation
Test panel.
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Marker 1 J7s0.00 J7.5¢ 4l | @l
Marker2  J7s0.00 J7.5¢ el | @]

L 000
Homo 0o [zoemto cursors [_zsomou: |

iz one is the difference between the Reference
Measurement and the 2nd Measurement

Tab

-5.14

%
i _Q“ngi- Files\RFSpecTest\Support

Assocmare=  |Solation Test — B Measurement Plot

The B Measurement Plot

tab graphically displays the

second set of
measurements.
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1 The Difference Plot may be
used to graphically view the
differences between the
first set (A Measurements)
and the second set (B
Measurements) of data.
The difference data may be
configured to represent A
Measurements - B
Measurements, or B
Measurements - A
measurements. To change
the configuration, click on
the Difference Plot Options
menu.

=]

= N H R Lo B ra I Lo
9 11 H:-E 9 8 B

Worke 1 7000 Js05 )-8
w2 7000 Ja0s ) |-

0.0
poo  |zoomtocursorsf| zoomout |

[
N
-~

is one is the difference between the Reference

Measurement and the 2nd Measurement
& C:\Program Files\RFSpecTest\Support
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— e =

& Relative Isolation_ - = The Numeric Displays tab

allows you to view numeric
tables of the Input

Frequency, the LO
Frequency, the Output
Frequency, the Gain A Data,
the Gain B Data, and the
Difference Data. To scroll
through the data, click and
hold the arrows next to the
desired table or enter a cell
number in the box next to the
arrows.

|
312
5.27 5.05
.54 5.54 3.00
3.0
9.04 6.01 3.03
9.27 6.7 3.09
1170.00 6.21 3.01
9.01 5.92 3.09
8.60 5.51 XTI
7.94 490 2.04
1130.00 285 2.04
5.6 264 299
1110.00 4.64 167 257
4.44 3.04

iz one is the difference between the Reference
Measurement and the 2nd Measurement
—
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File Edit Operate Tools Window Help

Signal Generator/Spectrum Analyzer/Power Meter Pulse/Trigger Setup

HP 836xxa

Sig Gen 1 Pulse Parameters

oW (NoPuise)

Power Meter Model

HP 433A

Power Meter Pulse Parameters

JCW Measurement

GEMERATOR MODEL 1 Measurement Source (Spectrum Analyzer)

=

is one is the difference between the Reference
Measurement and the 2nd Measurement

| save ADaTa | 10D A DaTA |
__runemeasiRevenT | savespara | Loaps pata exr |

2
;

ASSociaTes Isolation Test — Pulse/Trigger
Settings Tab

This is the Pulse/Trigger
Settings tab on the
Isolations, Relative
Attenuation Measurement
Test panel. The features
on this tab are the same as
the features on the Gain
Test Pulse/Trigger Settings
tab.
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DN Plot Tab

The IMD Test automatically extracts the multi-
tone distortion from the Device Under Test
(DUT) across a specified frequency range. To
access this test, click on the IMD Test button
on the RF Measurements tab of the
RFSpecTest - RF Spectral Measurement
Toolkit.

The IMD Test panel is broken up into four tabs:
Intermodulation Measurement Plot, Numeric
Displays, Set Up Test, and Pulse/Trigger
Settings. From these tabs you may set the
necessary specifications to perform an IMD
Test or to load existing data from a file. The
graphical and analytical displays may be
configured to analyze, present, and print the
results.

The Intermod Measurement Plot tab displays
the test results graphically and calculates
pertinent statistical values for analysis.

For the IMD test, statistics may only be
displayed for one set of data at a time. To
display statistics for a different set of data, click
on the Data to Run Stats On field and select
the desired data from the menu.

See the following pages for detailed
information about each of the tabs on the IMD
Test panel.
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O | The Numeric Displays tab
Fle B Qpersie Took Pndow jeb | allows you to view

| numeric tables of the Input
Frequency, the LO
Frequency, the Output
Frequency, and the
Output Data. To scroll
through the data, click and
hold the arrows next to the
table or enter a cell
number in the box next to
the arrows.

P oo ¢ I‘m.-f:lm O v ) e 2 S ) O
: m’:“mwﬂﬂm.ﬁ_
ﬁggﬂ@gg.

Comments Output File Path
1 eample Intermocaton Products test shovang B o ser |
it i) oo N B Calivabon fles used from this drectory:

—_—
T Sneoaal waooaal
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Before a test is preformed,
use the Set Up Test tab to
configure the testing
parameters. After the
parameters have been
entered, this test setup may
be saved for recall at a later
time.

A Setup File is a tab
delineated text file that
contains all Set Up Test
Parameters. This file may be
opened in RFSpecTest, Excel,
Notepad, or Word Pad. After
a setup file has been opened
or saved the file location will
be displayed in the IMD Setup
File Path field.

To load setup parameters
from an existing file simply
click on the Load IMD Setup
File button on the bottom of
the Setup Test tab.

To save a setup script file,
i = - — Oulpulfic Path click on the Save IMD Setup
exiampie Intermodiation Products test showing e+ .
praducts o, g ’: r Mnmmu . - File button on the bottom of
F_.-.'.'-.T'.""."'.'ﬂ_a".-'_"!':l:j'."'I-'.._' F.'r—'-'ﬂ_t =3 r VEETETY r-.-'l—_. rnm A m T = et “:: 1 the Set Up Test tab-
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Dutput Fle Path

i pnaee Iterodiateon Froducts tesl s B2 Lner I

intermadulation products in dBc.

Calira bon fles used from this drectory:

assocmare=  |MD Test — Pulse/Trigger Settings Tab

This is the IMD Test
Pulse/Trigger Settings tab.
The features on this tab are
the same as the features on
the Gain Test Pulse/Trigger
Settings tab.
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Date,/Time IHZE[ZUIO €47
Test Time (s) W

Input Power

e

LO Power

e

?‘E’
i

i
§

I

|Marker 1 I750.00 ||

g

lMarker 2 |750.oo |

4]
NN N NEEE

o Jouptrreaences
Reference Level Out

Reference Level Out Output File Path
Tracking Reference Level l

Calibration filzs used from this directory:
H C:\Program Files\RFSpecTest\Support

,

To access this test, click on the
Leakage Test button on the RF
Measurements tab of the
RFSpecTest - RF Spectral
Measurement Toolkit.

The Leakage Test panel is broken
up into three tabs: Spur Plot,
Numeric Displays, and Set Up
Search Bands. From these tabs
you may set the necessary
specifications to perform a
Leakage Test or to load existing
data from a file. The graphical and
analytical displays may be
configured to analyze, present,
and print the results.

The Spur Plot tab displays the test
results graphically and calculates
pertinent statistical values for
analysis.

See the following pages for
detailed information about each of
the tabs on the Leakage Test
panel.
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The Numeric Displays tab
allows you to view numeric
tables of the Input Frequency,
the LO Frequency, the Output
Frequency, and the Measured
Frequency Data. To scroll
through the data, click and hold
the arrows next to the desired
table or enter a cell number in
the box next to the arrows.

Al
|

S

HHEHEEEHHEHHEE
i A R

Output File Path

Calibration filzs usad from this diractory:
Icmmﬁﬂlﬁm‘l
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File Edit Operate Tools ndow Help

Leakage Test — Set Up Search Bands

Tab

Output File Path

Calibration files used from this directory:

l C:'\Program Files\RFSpecTest\Support

Before a test is preformed, use the
Set Up Search Bands tab to
configure the testing parameters.
After the parameters have been
entered, this test setup may be
saved for recall at a later time.

A Setup File is a tab delineated
text file that contains all Set Up
Test Parameters. This file may be
opened in RFSpecTest, Excel,
Notepad, or Word Pad. The file
location will be displayed in the
Leakage Setup File Path field
after a setup file has been opened
or saved .

To load setup parameters from an
existing file simply click on the
Load Leakage Setup File button
on the bottom of the Setup Test
tab.

To save a setup script file, click on
the Save Leakage Setup File
button on the bottom of the Set Up
Test tab.
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Top Level Frequency Measurement Testl3.

File Edit Operate Tools Window Help

Amplitude / Frequency Measurement

Test — Plot Tab

Frequency/Amplitude Measurement Test

Configure Test Frequencies

1 veasurementrtot | umericDisplays | Puse/Tgger Setup |

RF START Freguency (Mhz)
2500.00

RF STOP Freguency (Mhz)
3000.00

RF STEP Size (Mhz)
10.00

RF Power Level (dBm) # Points

-20.00 2l
Frequency Options
Same Inputf Output Freq's

Mixer Options
Fixed LO, Stepped RF and IF
Up Conversion Options
R=L+I

0.00

0.00

Reference Level Qut
20,00

Reference Level Out
Tracking Reference Level

save DaTA f Loap pata |

Plot of Stat Data

é-]hmplimde

Date/Time IJIZG;’Z[J][J 9:59

Test Time (s) 0.00

43.40—:
43.30°
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Ed
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Marker 1 1170000 |42.33 &l il ﬂ ® I
Marker 2 |1700.00 |42.38 Al
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Stop Freg
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P
BestFit Line|. -

amplitude Delta (Marker 1 - Marker 2)

Frequency Delta (Marker 1 - Marker 2)

i}zsou [zoom to cursors] [ zoomout ] Jo.00

Comments

TAKE MEASUREMENTS

| Bl |

Qutput File Path

% ¢ \users TN
Calibration files used from this directory:
% C:\Program Files\RFSpecTest\Support

To access this test, click on the
Amplitude/Frequency Measurement
Test button on the RF Measurements
tab of the RFSpecTest - RF Spectral
Measurement Toolkit.

The Amplitude Frequency
Measurement Test panel is broken up
into three tabs: Measurement Plot,
Numeric Displays, and Pulse/Trigger
Settings. From these tabs you may set
the necessary specifications to
perform an Amplitude Frequency
Measurement Test or to load existing
data from a file. The graphical and
analytical displays may be configured
to analyze, present, and print the
results.

This is the default tab for the
Amplitude Frequency Measurement
Test. The Measurement Plot tab
displays the test results graphically
and calculates pertinent statistical
values for analysis.

See the following pages for detailed
information about each of the tabs on
the Amplitude / Frequency
Measurement Test panel.

41



R.A . WOOoOD
ASSOCIATES

ENGINEERING SOLIEITIONS
FOR TODAY 'S INDUSTRIIES

| [&1 Top Level Frequenc

Amplitude Test — Numeric Displays

Tab

‘He Edit Operate Tools Window Help

| configure Test Frequendes |

RF START Frequency (Mhz)
000

RF STOP Frequency (Mhz)

RF STEP Size (Mhz)
oo

RF Power Level (dBm) # Points
-20.00 51

Frequency Options

Same Input/ Output Freg's
Mixer Options

Fixed LO, Stepped RF and IF
Up Conversion Options

R=L+I

Output File Path

B \sers M

Calibration files used from this directory:
!c‘l’mgi-lisw:&:zﬂeﬂ‘amul

The Numeric Displays tab
allows you to view numeric
tables of the Input
Frequency, the LO
Frequency, the Output
Frequency, and the
Measured Frequency Data.
To scroll through the data,
click and hold the arrows
next to the desired table or
enter a cell number in the
box next to the arrows.
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—— Settings Tab

This is the Pulse/Trigger Settings
tab on the Amplitude Frequency
Measurement Test panel. The

Eile Edit Operate Tools Window Help

features on this tab are the same as
the features on the Gain Test
[ —— ' TestTime (s) 0.00 Pulse/Trigger Settings tab.

RF START Frequency (Mhz)
lm Signal Generator/Spectrum Analyzer/Power Meter Pulse/Trigger Setup

RF 5TOP Frequency (Mhz) GEMERATOR MODEL 1 Measurement Source (Spectrum Analyzer)

IBIJIJO.M HP 836xxa MI 5660

RF STEP Size (Mhz) Sig Gen 1Pulse Parameters

000

RF Power Level (dBm) # Paints é
-20.00 51

Spectrum Analyzer Pulse Parameters

Y Free runfcw

Frequency Options

‘Same Input/ Output Freg's
Mixer Options

Fixed LO, Stepped RF and IF
Up Conversion Options. Power Meter Model

IR =L +T HP 4384

Power Meter Pulse Parameters

oo
oo

Reference Level Cut
IH.I]G

Reference Level Out
Tracking Reference Level

JcW Measurement

Output File Path

e Users
Calibration files used from this directory:
% C:\Program Files\RFSpecTest\Support
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RF START Frequency {Mhz)
ﬁ. 0.00

RF STOP Frequency (Mhz)
2500.00

RF STEP Size (Mhz)
000

RF Power Level (dBm) # Paints

ECHE

sv.co |15 bl -|@] | I E
sov.co J-m1s bl |@]

90 Joumreaences k"~

b Cr\users\| I
e
i [ x| %

1 L] ) I

A2 882522 Return Loss / VSWR Test — Output vs.
Frequency Plot Tab

This test will automatically
extract the Return Loss and
calculate the Voltage Standing
Wave Ratio from the Device
Under Test across a specified
frequency range. To access this
test, click on the Return Loss/
VSWR Test button on the RF
Measurements tab of the
RFSpecTest - RF Spectral
Measurement Toolkit.

The Return Loss / VSWR Test
panel is broken up into three
tabs: Output Vs Frequency Plot,
Numeric Displays, and Distance
to Fault Analysis. From these
tabs you may set the necessary
specifications to perform a
Return Loss / VSWR Test or to
load existing data from a file. The
graphical and analytical displays
may be configured to analyze,
present, and print the results.

This is the default tab for the
Return Loss / VSWR Test. The
Output Vs Frequency Plot tab
displays the test results
graphically and calculates
pertinent statistical values for
analysis.
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— e =

The Numeric
Displays tab allows
you to view
numeric tables of
the Output
Frequency, the LO
Frequency, the
Input Frequency,
500.00 Inpi LOFre Outp 54 Measur s ~ VSWR Array and the Gain Data.
RE SIEE Henency ) i . it 0 ] -1 glo §i To scroll through
m | 35,9684 : : | the data, click and
RF.%“’Z} : - 128078 hold the arrows
e P — next to the desired
000 s table or enter a cell
number in the box
next to the arrows.
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R Analysis Tab

Top Level Return Lozs 7. W . (- | = — ]
File Edit Operate Tools Window Help Top Ll
= Feeturn
5 Loss
-
Return Loss/VSWR Test Date/Time |1/26/2010 10:24 ‘
I | Configure Test Frequendies l Output vs Frequency Flot | Numeric Displays = Distance to Fault Analysis | TestTime (s) |0.00
RF START Frequency (Mhz)
Distance to Fault plot |
500,00 - Velooity()
RF STOP Frequency (Mhz) EJ 70 ||
3500.00 ' Cable At{dB per Meter)
g
RF STEP Size (Mhz) 0
500.00
RF Power Level {dBm) # Points [
w
-20.00 5 3
._EE
[
Distance 101041 |-18.754c b/ B &~ | ®
0 0 e fo~ -
[
Reference Level Out Value
120,00
Reference Level Out
e
\Tracking Reference Level
Comments. Cutput File Path
15 O Wsers I
save DATA ff Loap pata | Calibration files used from this directory:
TAKE MEASUREMENTS l EXIT I |'i: C:VProgram Files\RFSpecTest\Support Files
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oplevelSetUp

Plot Tab

= [ N

File Edit Operate Tools Window Help

RF START Frequency (Mhz)
i—-em s

RF STOP Freguency (Mhz)

RF Power Level (dBm) # Points

w0 s

e s oo et sl e
proterz oo sie ¥l |8

o.onoesa JoututFrequences Jo.o0

i
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sle Dl @|F wls Elg g T elE s
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The Retrieve Trace Data test was
developed as a custom testing
environment. This test will pull any
set of data from the test equipment.
Use this capability to perform a test
that is not directly supported in
RFSpecTest. For more information
on customizing tests to suit your
needs please contact us. To access
this test, click on the Retrieve Trace
Data button on the RF
Measurements tab of the
RFSpecTest - RF Spectral
Measurement Toolkit.

The Retrieve Trace Data panel is
broken up into three tabs:
Measurement Plot, Numeric
Displays, and Set Up Test. From
these tabs you may set the
necessary specifications to Retrieve
Trace Data or to load existing data
from a file. The graphical and
analytical displays may be configured
to analyze, present, and print the
results.

The Measurement Plot tab displays
the test results graphically and
calculates pertinent statistical values
for analysis.
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RF START Frequency (Mhz)

RF éljﬂ;ﬁémcv (Mhz)

RF STEP Eze (Mhz)
Iln.nn

RF Power Level (dBm)  # Points
20,00 51

Retrieve Trace Data — Numeric

Displays Tab

AT

:
N

The Numeric Displays tab
allows you to view numeric
tables of the Input
Frequency, the LO
Frequency, the Output
Frequency, the X Data, and
the Trace Data. To scroll
through the data, click and
hold the arrows next to the
desired table or enter a cell
number in the box next to
the arrows.
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Before a test is preformed, use the
Set Up Test tab to configure the
testing parameters. After the
parameters have been entered,
this test setup may be saved for
recall at a later time.

RS e T S A Setup File is a tab delineated
- ' text file that contains all Set Up
0000 Test Parameters. This file may be
T opened in RFSpecTest, Excel,
000 : : Notepad, or Word Pad. The file
RF Power Level (dém) # Paints location will be displayed in the
000 s Setup File Path field after a file
: : : has been opened or saved.

RF STOP Frequency (Mhz)

To load setup parameters from an
existing file simply click on the
Load Setup File button on the
bottom of the Setup Test tab.

To save a setup script file, click on
the Save Setup File button on the
bottom of the Set Up Test tab.
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Configure Test Frequencies

This is the default Configure Test Frequencies Panel. To access this

panel, click on the Configure Test Frequencies button on any of the RF

Test panels.
@ n
File Edit Operate Tools Window Help Corr
" test
g freq
-
M
i Configure Test Frequencies
Frequency Options Input Frequendies LO Freguendes Qutput Fregquendes F
i fo fl
=} Same Input/ Output Freg's a 0 T00.00 =% Jwoo.oo | 79 Jio0.00
125.00 1000.00 125.00
150.00 1000.00 150.00
175.00 1000.00 175.00
200.00 1000.00 1200.00
RF START Frequency (Mhz) RF Power Level (dBm)
A 3 225.00 1000.00 1225.00
9100‘00 9—20‘00
RF STOP Frequency (Mhz) 250.00 1000.00 1250.00 =
92700.00 275.00 1000.00 275.00
RF STEP Size (Mhz) 300,00 1000.00 300.00
9 25.00 325.00 1000.00 325.00
350,00 1000.00 1350.00
375.00 1000.00 375.00
SErellaa 400.00 1000.00 400.00
& ing Reference Level 425.00 1000.00 4325.00
#Points 450,00 1000.00 450.00
\r SAVE SCRIPT OAD SCRIPT ‘ 105

| save ap et f capce |

Frequency Options — Use the Frequency Options pull
down menu to select the desired type of frequency.

Frequency Tables — The Frequency Tables display
numeric tables of the Input Frequency, the LO Frequency,
and the Output Frequency. To scroll through the data, click
and hold the arrows next to the desired table.

Frequency Parameters — The Frequency Parameters
control the number of frequency points and the power level
at which they are taken.

Number of Points — The Number of Points field displays
the length of the frequency tables. To adjust the number of
frequency points, change the Start Frequency, Stop
Frequency, or Set Size accordingly.

Save Script — The Test Frequency File is a tab delineated
text file that contains all parameters from the Configure Test
Frequencies panel. The Test Frequency File is not the
same as the Cal Frequency File. To save a Test Frequency
File that may be recalled at a later date, click on the Save
Script button.

Load Script—To load an existing Test Frequency File, click
on the Load Script button.

Save and Exit - Clicking on the Save and Exit button will
cause the current panel to close. This will bring you back to
the previous panel. Any unsaved data from the current utility
will be available until RFSpecTest has been closed
completely. This option does not save information to a file.

Cancel - Clicking on the Cancel button will cause the
current panel to close. This will bring you back to the
previous panel. Any changes made to the current utility will
not be saved.
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Configure Test Frequencies Cont.

Selecting Custom User Input in the Frequency Options field allows the user to configure the test Input, LO, and Output frequencies in a
free form environment. It is important, however, to keep in mind that each table must be of equal length or the program will not be able to
save the results. The current length of each table is displayed directly below the respective table in the # Points field.

File Edit Operate Tools Window Help

i

Input Frequencies

LO Freguencies Qutput Frequendes

Ho

LO Start
o

Output Start
0

Input Start
0

Input Stop LO Stop Output Stop
L g L
bputswp  10Stp  Ouputsiep

grie ot 2

Manual Entry [ [ [

Input Power Level  LO Power Level
o= AT

9;0 5-3-"0

Reference Level
3 Tracking Reference Level

Input # Points
1

Custom Frequency Parameters —
The Custom Frequency Parameters
allows you to set up each frequency
table independently. The Input, LO, and
Output frequency points may have
separate Start Frequencies, Stop
Frequencies, and Step Sizes. Itis
important to remember, however, that
the total number of points for each
table must be the same. To add
additional points to the end of one of
the tables to even out the lengths,
select the manual entry option.

Manual Entry — The Manual Entry
selection boxes allow the user to
manually type in any desired frequency
point(s) or to overwrite any of the
automatic points. Select the check box
for the desired frequency (Input, LO,
Output) to enable this option. After the
check box has been selected, simply
click in the desired cell to type a
frequency point. If any cells are skipped
between frequency points, these cells
will have a value of zero.
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Pulse and Trigger Settings are only available for select pieces of test equipment

(see Supported Test Equipment). Before the pulse and trigger settings are A
configured, go to the Set Up Test Equipment panel and make sure that the test
equipment is configured properly.

Pulse/Trigger File Path — The Pulse Trigger
Setup File is a custom pattern text document that
contains all the parameters from the Configure
Pulse Trigger Settings panel except the test
[5 Setup_Pulse_Parameters2y S equipment setup. Before a Pulse Trigger Setup
File is loaded it is important to Set Up Test
. Equipment or load the corresponding Test
Signal Generator/Spectrum Analyzer/ Power Meter Pulse/Trigger Setup Equipment Setup File. After a Pulse Trigger Setup

GENERATOR MODEL 1 Measurement Source (Spectrum Analyzer) File is saved or loaded, the file path is displayed
HP 836xxa MI 5680 here.

i |
59 Gen 1 Puise Parameters B. SAVE PULSE/TRIGGERFILE...—- Tosavea

Pulse / Trigger Setting File that may be recalled at

e a later date, click on the Save Setup File button.

C. LOAD PULSE/TRIGGERFILE... —To load an
existing Pulse / Trigger Setup File, click on the
Load Setup File button.

D. SAVE and EXIT - Clicking on the Save and Exit
Power Meter Model button will cause the current panel to close. This
HP 4334 will bring you back to the previous panel. Any
Power Meter Pulse Parameters unsaved data from the current utility will be

Meas/Tri available until RFSpecTest has been closed
completely. This option does not save information
to a file for retrieval after the program has been
closed.

E. CANCEL- Clicking on the Cancel button will
cause the current panel to close. This will bring
you back to the previous panel. Any changes
made to the current utility will not be saved.

Spectrum Analyzer Pulse Parameters

oW (No Puise)
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At R.A. Wood Associates we are
always looking to improve our software
to better suit your needs. This panel

e ———— | S . lists a number of possible future
et DBl e LT LA ST ORI additions to the RFSpecTest software

| package. We are also able to add

Other_tests_panel2.vi

File Edit Operate Tools Window Help

[ Configure Test Frequences | Test Time (s) 0.00 Date/Time 4/5/02 12:16 AM drivers for additional test equipment.
e — ; ; . ; ; We have experiences working with
P Single Tone Spurious Measurements: for Mixers, Receivers, Transmitters Signal Generators (Agilent, Rohde and
RF STOP Frequency(Mhz) Schwarz, etc), Spectrum Analyzers
1500.00 Receiver/Transmitter Leakage Measurements (Agilent/HP, Rohde and Schwartz, etc),
FEEEr ST and RF Power Meters (Agilent,
10.00 H H
o Poner vy =Pains 521 Phase Measurements (using NI 5660) Boonton, etc). If you are interested in

any of these additions or have a need

for other additions please contact us for
Adjacent Channel Power (ACP) Measurements quotes.

0.00 a

Harmonic Measurements To exit this panel click the Save and
Exit button. This will bring you back to
the RFSpecTest — RF Spectral
Analysis Toolkit.

Reflected Measurements

Higher Level System Tests R.A. Wood Associates
1001 Broad Street, Suite 450

Integration with Analog/Digital Inputs and Outputs Utica, NY USA 13501
voice: (315) 735-4217
fax: (315) 735-4328

Comments Output File Path

%

Take MEasUREMENTS ] save para ff exr |
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RFSpecTest_ This is the Calibration and Utilities tab on the
[Fle Edt Cperate Toos window tep | RFSpecTest - RF Spectral Measurement Toolkit.
RFSpecTest - RF Spectral Measurement Toolkit | From this tab you may select from the following
- utilities. Once a utility has been selected a new
RE Measuremens.| Calibration and Utilities ‘ [ M Mok window will open. This window is now the active
panel. All other open panels will not be active. To
activ?te another panel you must exit the current
panel.

| set Up Test Equipment |

- Run Calibration

[ set Active Calibration Files|

= Set Up Test Equipment

| setup Power Sensor Head File |

- Set Active Calibration Files

| Example RFSpecTest Programming '

= Set Up Power Sensor Head File

| Show RF Test Setup Diagram |

. Example RFSpecTest Programming

STOPI

CORynEnt 20022005 8y - 4 Wosd Sssoastss. AlRans Reserved. =  Show RF Test Setup Diagram

54



R A WoOoOoD
ASSOCIATES

ENGINEERING SOLIITIONS
FOR TODAY 'S INDUUSTRIES

Run Calibration

File Edit Operate Tools Window Help
k Waiting

Date/Time IIIZ?IZUlU 9:45

| Calibration Panel | Return Loss Calibration | View Calibration Arrays | Pulse/Trigger Settings VIEW Test Setup
Cal Step 1
Signal Generator 1 Input Cal X
. Input Cal Sig Gen 1 Power

@ 9 10,00 @ View Plots of Input Cal Data
Cal Step 2
Signal G tor 2 Input Cal

‘on= ?nera renputia Input Cal Sig Gen 2 Power -
- A 1000 (__®) view Plots of Input Cal Data
Cal Step 3
Signal G tor LO Cal

‘on= ?nera " 2 Input Cal Sig Gen LO Power .
-] A 1000 () view Plots of LO Cal Data
Cal Step 4
Output (;.al Frequency Tolerance (MHz) .
) A0 o0 (__® View Plots of Output Cal Data

‘ ‘ Cal ConfigFile % h’l
=

Use Default Save Cal Directory % C:\Program Files\RFSpecTest\Support Files

[ sETUP Cal Frequencies || SAVE Confia File | LoD confia Fie | RuN calibraton § view gal patz | save caibration bata 27 |

d

The Run Calibration panel provides an
organized step-by-step approach to
calibrating the test equipment that will be
used for the RF Tests. RFSpecTest uses an
RF power meter to calibrate signal
generators, RF cabling, and Spectrum
Analyzers. Power measurements with
RFSpecTest are generally more accurate
than those taken with network analyzers. This
calibration routine ensures accurate test
results to 0.1 db. Separate input and output
calibration files allow measurements to be
made through frequency conversions. To
access the Run Calibration routine, click on
the Run Calibration button on the
Calibration and Utilities tab of the
RFSpecTest - RF Spectral Measurement
Toolkit. The calibration routine is
customizable with six possible calibration
steps.

Step 1 - Signal Generator 1 Input Calibration
Step 2 - Signal Generator 2 Input Calibration
Step 3 - Signal Generator LO Calibration
Step 4 - Output Calibration

Step 5 - Return Loss Open Calibration

Step 6 - Return Loss Short Calibration

See the following two pages for information
about the options available on the Run
Calibration Panel.
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Setup Cal Frequencies — To access the Set Up Calibration Frequencies panel, click on the Set Up Cal Frequencies button. The
calibration frequencies must be set up before the calibration is preformed. After the calibration frequencies have been successfully set up,
an X will appear on the Set Up Cal Frequencies button..

Status Bar — Displays the program's progress during the calibration routine. If the program appears to be inactive, look at the status bar
to determine the current action.

Calibration Configuration File Path — The Configuration File is a tab delineated text file that contains all six calibration step parameters.
The Configuration File does not contain the calibration frequency information. After a Configuration File has been saved or loaded,
the file path will be displayed in the field below the tab panels.

Save Config File — To save a Calibration Configuration File, click on the Save Config File button.
Load Config File — To load an existing Calibration Configuration File, click on the Load Config File button.

Run Calibration — Before starting the calibration routine you must Setup the Calibration Steps and the Setup the Calibration Frequencies.
After these parameters are configured click on the Run Calibration button.

View Cal Data — The View Calibration Data panel will open throughout the calibration routine for any calibration step where the view plot
option was selected during the Calibration Setup. This panel may also be accessed at any time by clicking on the View Cal Data button.

Save Cal Directory — The Calibration Data Files are tab delineated text files that may be opened in RFSpecTest, Excel, Notepad, and
Word Pad. A separate file will be created for each of the calibration steps with the following names: CAL_SG1 to DUT;
CAL_SG2 to DUT ; CAL_LO_to DUT ; CAL_DUT Output to PM2B_SA ; CAL_Return_Loss . Before saving the calibration data,
determine which directory to store the files in. If no changes are made, the Calibration Data Files will be saved in the default directory
(C:\Program Files\RFSpecTest\Support Files). To select a different directory for the Calibration Data Files, uncheck the box next to the
Use Default field. This will activate the Save Cal Directory field. Click on the File button next to the file path. In the Browsing Window
locate the desired directory and click Select Cur Dir. The new directory must be a subdirectory of the Support Files. A directory that is
stored in any other location will not load properly.
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Save Calibration Data - After the desired directory has been selected, click on the Save Calibration Data button. If a directory with
existing calibration files was selected, a series of dialog boxes will pop up to ensure that you intended to overwrite the existing files. If it
is OK to replace the existing calibration data, click Replace in each of the dialog boxes. If you do not want to replace the files, click
Cancel in each of the boxes. To save the calibration data without replacing existing files you must change the save directory.

Exit - Clicking on the Save and Exit button will cause the current panel to close. This will bring you back to the previous panel. Any
unsaved data from the current utility will be available until RFSpecTest has been closed completely. This option does not save
information to a file for retrieval after the program has been closed.
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This panel allows
you to select the
start frequency, the
stop frequency, and
the step size for
each of the
calibration steps.
The calibration

L % - 220 frequencies must be
2000
é : set up before the
: calibration is
¢ e preformed. After the
calibration

frequencies have
been successfully
set up, an X will
appear on the Set
Up Cal Frequencies
button on the Run
Calibration panel.

[ ¥1000.00
[ ¥3200.00 [ ¥1000.00
(Ai0.00 | (Ai0.00 |

Mote: Separate calibration frequencies can be
used for Input Frequendes, Qutput
Frequencies, and LO Frequendes,

elel sl gl 2l &) 5] 5] &
EE%EHHEHHHI

5
3
3
3

See the next page
for details about the
options available
from this panel.
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Selecting Calibration Frequencies - To set the Input, Output, Lo, and Return Loss frequency ranges, simply type the desired value in
the appropriate field. Separate frequency ranges may be used for each of the four arrays (Input, Output, LO, Return Loss). Regardless of
the step size, the start and stop point will be included in the frequency array. For example, if the Start Frequency was 1 MHz, the Stop
Frequency was 10 MHz, and the Step Size was 2 MHz, the following frequency array would be produced: 1, 3, 5, 7, 9, 10.

You may scroll through the frequency data by clicking and holding the arrows next to the desired table or by entering a cell number in the
box next to the arrows. The index origin of the table is 0 (zero). In other words, the first data point is in cell O (zero) and the second data
pointis in cell 1 (one).

It is important to note that the Input Frequency Array is the union of its own values, and the values of the other three arrays (Output, LO,
Return Loss). For example, suppose the Input frequency was set to be between 100 MHz to 2000 MHz and the Output Frequency was set
to between 100 MHz to 3200 MHz. This setup would cause the Input Frequency Array to range from 100 to 3200 MHz.

Calibration Frequency File Path — The Cal Frequency File is a tab delineated text file that contains all parameters from the Set Up
Calibration Frequencies panel. The Cal Frequency File is not the same as the Test Frequency. After a Cal Frequency File is saved or
loaded, the file path is displayed here.

Save Cal Frequency File — To save a Calibration Frequency File click the Save Cal Frequency File button.

Load Cal Frequency File — To load a Calibration Frequency File click the Load Cal Frequency File button.

Save and Exit - Clicking on the Save and Exit button will cause the current panel to close. This will bring you back to the previous panel.
Any unsaved data from the current utility will be available until RFSpecTest has been closed completely. This option does not save

information to a file for retrieval after the program has been closed.

Cancel - Clicking on the Cancel button will cause the current panel to close. This will bring you back to the previous panel. Any changes
made to the current utility will not be saved.
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The Calibration tab enables you to Set Up Calibration Steps and navigate through the process of calibrating the test equipment. Calibration is
performed at the Device Under Test (DUT). RFSpecTest includes six built in calibration steps. The first four steps are displayed on the
Calibration Panel tab, and the last two are on the Return Loss Calibration tab. It is important to note that calibration Step 1 (Signal Generator 1
Input Calibration) must run before running Step 5 and Step 6 (Return Loss Calibration). This procedure allows the program to establish a loss
from the signal generator to the Device Under Test before the return loss steps.

Input Output Cal3; A. To select which steps to run, click on the toggle switch
5 BT (eerl T Wiy OES below the desired step. A green light will turn on. Only
the steps with a green light will be preformed during
the calibration.

| Waiting Calibration DatefTime |1/27/2010 9:43

Calibration Panel | Return Loss Calibration | View Calibration Arrays | Pulse/Trigger Settings VIEW Test SE‘I-IP!

B. Next, enter the desired power level for each step that
was chosen. Either use the arrows next to the
Cal Step 1 appropriate field to scroll to a desired value or enter a

Signal Generator 1 Input Cal

ﬁ om0 Gon LPover e Plots of Iput Col Datm number in field directly by clicking and typing.

cal step 2 C. Finally, you may select to view plots of each calibration
R Zip Input Cal Sg Gen 2Power i oo step. Click on the toggle switch to the right of each step
’ to view the respective plot. Only plots with green lights
Cal Step 3 will be automatically displayed. After the calibration is
N 5ore Genertor LO o complete, however, it is possible to look at any of the
plots by going to the View Calibration Data panel.

Input Cal 5ig Gen LO Power
3 View Plots of LO Cal Data

Cal Step 4

Qutput Cal Frequency Tolerance (MHz)

) 0.20 View Plots of Qutput Cal Data

Cal Config Fle % hl

Use Default Save Cal Directory L C:\Program Files\RFSpecTest\Suppart Files =

[ seTuP cal Frequendes I save config File i LoaD config File | Run caiibration i view cal pata ff save calibration pata ff x|
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[& Input Output Cal38.

| | File Edit Operate Tools Window Help

Run Calibration — Return Loss
Calibration Tab

| Waiting Calibration DatefTime |1/27/2010 5:49
Calibration Panel | Return Loss Calibration | View Calibration Arrays | Pulse/Trigger Settings | VIEW Test Setup I
Please make sure to run at least Cal Step 1 (sig gen to DUT) previous to running return loss
calibration steps.
Cal Step 5
Return Loss Cpen Cal RL Open Cal Sig Gen Power
@ 9 -10.00 @ View Plots of Open Cal Data
Cal Step 6
Return Loss Short Cal RL Short Cal Sig Gen Power
@ 3 -10.00 @ View Plots of Short Cal Data
«2 Convert to mW before averaging open and short E E Only use Open Cal to determine Return Loss Cal Factor
Cal Config File % _Ih’
= |

Use Default Save Cal Directory % C:'\Program Files\RFSpecTest\Support Files

[ sETuP cal Fi

| s2ve config File | Loab config File || Run calibration ] view cal Data | save calibration pata | x|

The Return Loss Calibration tab is used to
set up calibration steps 5 and 6 (Return
Loss Open Cal and Return Loss Short
Cal). Select which steps to run in the
same way as on the Calibration Tab.

Convert to mW before averaging open
and short- Check this option to convert
the open and short measured power to
mW before averaging them. The result will
then be converted back to dB.

Only use Open Cal to determine Return
Loss Cal Factor — Select this option to
only use the open measured power to
determine the Return Loss Cal Factor.
This may be useful if no short is available
to attach during the calibration.
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& Input Output Cal38
|| File Edit Operate Tools Window Help

Run Calibration — View Calibration

Arrays Tab

| Waiting Calibration

| Calibration Panel | Return Loss Calibration | View Calibration Arrays | Pulse/Trigger Settings |

Date/Time |1,.r2?12010 9:43

Input Cal Frequency Array

700.00
705.00

Cal ConfigFile %

Use Default Save Cal Directory % C:\Program Files\RFSpecTest\Support Files

SETUP Cal Fr i SAVE File § LOAD

RUN Calibration | VIEW Cal Data | SAVE Calibration Data § EXIT

The View Calibration Arrays tab allows you to
look at numeric tables of the Input Cal
Frequency, the Output Cal Frequency, the LO
Cal Frequency, and the Return Loss Frequency.
These arrays are simply displays and may not
be changed on this tab. To configure the
frequency arrays go to Set Up Calibration
Frequencies. To scroll through the data, click
and hold the arrows next to the desired table or
enter a cell number in the box next to the
arrows.
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The Pulse/Trigger Settings tab displays the

Ble Edt Operate Tools Window Help current pulse and trigger parameters for the
test equipment in use. Before adjusting the
| Waiting Calibration Dateffine |1/27/2010 5:45 pulse and trigger parameters, make sure the

test equipment is configured accurately. First
Exit the Current Utility Panel and then click
Signal Generator/Spectrum Analyzer/Power Meter Pulse/Trigger Setup on the Set Up Test Equipment button on the
Calibration and Utilities tab of the

| Calibration Panel | Return Loss Calibration | View Calibration Arrays | Pulse/Trigger Settings |

GENERATOR MODEL 1 Measurement Source (Spectrum Analyzer}

P 836:@ Nsees RFSpecTest - RF Spectral Measurement

Sig Gen 1 Pulse Parameters Toolkit. After the test equipment is set up as
| PR e e desired, return to the utility panel. The fields

; on Pulse/Trigger Settings tab are simply
displays and may not be manipulated. To
change the settings, click on the Configure
Pulse Trigger Settings button located in the

lower left hand corner of the tab.

rreerunjcw

Power Meter Model

HP 4334

Fower Meter Pulse Parameters

é CW Measurement

—————

Cal ConfigFile %

Use Default Save Cal Directory % C:\Program Files\RFSpecTest\Support Files
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At the start of each step, P Calibration_Step1.vi 1o
a calibration diagram will File Edit Operate Tools Browse Window Help

pop up to display the test

equipment configuration. signal Generator 1 Input Cal

After the test equipment Please connect the Power Meter Sensor to the Device Under Test input interface (RF Input).

has been setup
accordingly, click the

Continue button in the RA Wood Associstes Computer
| iah h RFSpecTest wiGPIB
ower right corner. At the Software Interface

end of each step the
selected calibration plots
will pop up. To continue * Spectrum
on to the next step, exit —_— Analyzer
the calibration plot by
clicking on the Exit
button in the lower left
hand corner. You may For Primary
revisit these plots at any Measirements
time by clicking on the
View Calibration Data

button. For Intermodulation
Measurements

GPIB Cable

Signal Generator 1
(GPIB)

Signal Generator 2
(GPIB)

.-Device Under Test

Far Conversion (L) Signal Generator 3

RO S

Measurements (GPlB)
Faor Calibration Power
Meter
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B! Calibration_Step2.vi ==l

File Edit Operate Tools Browse Window Help

Signal Generator 2 Input Cal
Please connect the Power Meter Sensor to the Device Under Test input interface (RF Input),

R A Wood Associates Caomputer
RFSpecTest wiisPIB
Software Interface
> - Spectrum
— Analyzer
GFIE Cahle

Signal Generator 1
(GPIB)

For Primary
Measuraments

Measuremerts (GPIB)

-"Device Under Test

Signal Generator 3
(GPIB)

For Conversion (L)
Measuremerts

Power

Meter

Far Calibration

-
For Intermodulation _{ Signal Generator 2

4{

&
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! Calibration_Step3.vi

Cal Step 3 Diagram

File Edit Operate Tools Browse Window Help

=101x]

Signal Generator 3 LO Cal
Flease connect the Power Meter Sensor to the Device Under Test LO interface (L0 Input).

Faor Prirnary
Measurements

Far Intermodulation
Measurements

For Cornwersion {LO)
heasuremerts

Far Calibratian

R A Wood Associstes Computer
RFSpecTest wiGPIB
Software Interface
| ——
[ ——
GPIB Cable

_.|:

Signal Generator 1
(GPIB)

Signal Generator 2
(GPIB)

Signal Generator 3
(GPIB)

_{
4,[
_.[

Fower
eter

Spectrum
Analyzer

-.-Device Under Test
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B! Calibration_Stepd.vi I ] 4|
File Edit ©Operate Tools Browse ‘Window Help

Qutput Cal
Please connect the Device Under Test output interface (B) to the Device Under Test input interface (A)

R A Wood Associstes Computer
RFSpec Test wiGPIB
Software Interface
> — Spectrum
e———————\ Analyzer

GPIE Cable

Signal Generator 1
(GPIB)

Far Primary
Measuraments

Signal Generator 2

Far Intermodulation

Measuraments (GP|B)
>
For Conversion (LO) Signal Generator 3 _—
Measurements (GPlB) Device Under Test

Power
Meter

For Calibration

I e
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I+l Calibration_Step5.vi o o] e |
File Edit Operate Tools Browse Window Help

Return Loss Cal{Open)
Flease connect an Open to the Device Under Test input interface (RF Input).

R A Wood Associates Computer
RFSpecTest wifl5PIE
Software Interface
Return Loss Measurement Device
| —
» Spectrum
[ —
—_————— N Ana]yzer
GFIB Cable
For Primary _{ Signal Generator 1
Measurements (GP|B)
For Intermadulation _'I: Signal Generator 2
Measurements (GP|B) RF Cables

Far Conversion {LO) { Signal Generator 3 I —
Measurements (GP|B) H

For Return Loss —>|: Eﬂo:::rr

[
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iis! Calibration_Step6.vi o ] 4
File Edit ©perate Tools Browse window Help

Return Loss Cal{Short)
Please connect a short to the Device Under Test input interface (RF Input).

R A Wood Associates Computer
RFSpecTest w/GPIE
Software Interface Return Loss Measurement Device
> Spectrum
———— Anajyzer
GPIE Cable

For Primary __{ Signal Generator 1
Measurements (GP|B)

Signal Generator 2 J
(GPIB) RF Cables

For Intermodul ation

T

Measurements
Coupler
0 DUT []
For Conversion (LO) _{ Signal Generator 3 | _ B
Measurements (GPIB) =

For Return Loss —Pl: EHOET::

|-
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On this panel you may view graphs of each of the calibration steps and pertinent statistical values. For details on the options available on this
panel see the following page.

[ ™
oo ==
} File Edit Operate Tools Window Help
|
View Calibration Data |
XY Graph Plat 0 P
LS AVERAGE =
Calibration File 10.5 i .40
A 3 CAL_SG1_to_DUT.ghl 0 10.0 In'a' '%Jﬂ‘l i
‘ ‘ nE i MIN OF DATA|
) T Bes
Last Cal Date: | 1/3/2006 5:46 PM 9.0 t 2% |
|I\-'
=] g 8.5 I MAX OF DATA|
5 80 o w060 |
¥ Axis E 7.5 ¥
C | Cal Factor DUT to 561 3 .E = r PP FLATMESS
k.5
w 6.5 |
8 )
D 8.0 - SLOPE|
5.5 1 B0
A
F 5.0 7
o
4.5
4.0
3.5-, .
Q0 500.0 1000.0 1500.0 2000.0 2500.0 3000.0 3500,

\ H-Axis
b | Yrreaton 0

Freq (MHz)
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Calibration File — This field is used to select the calibration data file that will be used for analysis. Only files in the active directory are
available. To change the active directory, go to Set Active Calibration Files. To select a file for analysis click on the gray field and highlight
the file name in the pop up menu. Changing the calibration file will change which options are available in the Y-Axis and the X-Axis fields.

Last Cal Date — The Last Cal Date field displays the most recent date and time that the calibration files were saved in the active directory.
If files were saved in a different directory, this field will not reflect the latest calibration date. To change the active directory, go to Set
Active Calibration Files.

Y-Axis — The Y Axis field displays which set of data is plotted on the dependent axis. To view a different dependent variable, click on the
gray field and select an option from the pop up menu.

X-Axis — The X Axis field displays which set of data is plotted on the independent axis. To view a different independent variable, click on
the gray field and select an option from the pop up menu.

Statistics — The following statistical parameters are displayed for the calibration data plots.
. Average - arithmetic mean of the gain data across the frequency range

Min OF Data - minimum gain value

Max OF Data - maximum gain value

P-P Flatness - peak to peak flatness

Slope of Best Fit Line

Exit - Clicking on the Exit button will cause the current panel to close. This will bring you back to the previous panel. Save data before
exiting the panel.

File>>EXxit - To exit RFSpecTest directly from the current utility panel go to File>>Exit. Save data before exiting the panel.
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Set Up Test Equipment

The default Set Up Test Equipment panel is displayed below. This is the first panel that opens at the start of the program. It may also be
accessed by clicking on the Set Up Test Equipment button on the Calibration and Utilities tab of the RFSpecTest - RF Spectral Measurement
Toolkit. This utility is used to identify which pieces of Supported Test Equipment will be used and what their corresponding GPIB addresses are.
Before setting up the test equipment it may be useful to view the test setup diagram.

r, — o
B3 seup e cqipment ool

Set Up Test Equipment

Date/Time  1/27/2010 11:32

Primary Signal Source for Gain, Gain Compression Tests Measurement Source (Spectrum Analyzer)
GENERATOR MODEL 1 5G1 GPIE Address Spectrum Analyzer Model SA GPIE Address
:.-j HP 836xxa }) NI 5650 o8
A Measurement Source for Return Loss, VSWR test
Secondary Signal Source for Intermodulation Tests Return Loss Measurement Source RL Source GPIB Address B
GENERATOR MODEL 2 SG2 GPIB Address £ se60 9o
9 HP 836xxa
Calibration Source C
. . Power Meter Model
Third Signal Source for Local Oscillator (LO) 3 3 Fore e B
GENERATOR MODEL 3 5G3 GPIE Address 3) HP 4384 5) 13
if} HP 836xxa Power Meter Sensor Head File
% Power_Sensor_1A. bt EI
Comments File Path

™ SAVE SETUP AS DEFAULT . SHOW RF TEST DIAGRAM

Loap seTup... | saveserue... fl savEand BT
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For each RF Test that will be preformed select a piece of test equipment by clicking on the desired field and highlighting the equipment
model number in the pop up menu. It is also important to set the correct GPIB address for each piece of equipment. An incorrect GPIB
address may cause an unrecognizable error. For any tests that will not be preformed, set the test equipment model to Not Used.

Measurement Source (Spectrum Analyzer) — If the Power Meter is selected for the Spectrum Analyzer source or the Return Loss
source, the GPIB address field will be grayed out. The power meter settings must be configured under the Calibration Source.

Calibration Source — For the Calibration Source, in addition to selecting the power meter model number and the GPIB address, a
Power Meter Sensor Head File must be specified. This file may be created using the Set Up Power Sensor Head File utility. To load a
file that has already been created, click on the File button next to the Power Meter Sensor Head File path.

Show RF Test Setup Diagram — Click this button to view the test equipment configuration.

Comments — Type any pertinent notes or comments in this field to document the current setup.

Test Equipment Setup File Path - The Setup Test Equipment File is a custom patterned text file that contains all fields from the Set
Up Test Equipment panel. After a Setup Test Equipment File has been saved or loaded, the file path will be displayed here.

Save Setup As Default — Click the Save Setup As Default button to save the current setup to the program support files. Each time the
program is opened this default setup will automatically load into the Set Up Test Equipment panel. Be careful when selecting this option
because the existing default file will be replaced. A series of dialog boxes will pop up to ensure that it is OK to replace the existing files.
Click Replace to continue with the save.

Save Setup — To save a Setup Test Equipment File that may be recalled at a later date, click on the Save Setup File button.

Load Setup — To load an existing Setup Test Equipment File, click on the Load Setup File button.

Save and Exit — Clicking on the Save and Exit button will cause the current panel to close. This will bring you back to the previous
panel. Any unsaved data from the current utility will be available until RFSpecTest has been closed completely. This option does not
save information to a file for retrieval after the program has been closed.

File>>EXxit - To exit RFSpecTest directly from the current utility panel go to File>>Exit. Save data before exiting the panel.
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The default Set Active Calibration Files panel is displayed below. To access this panel, click on the Set Active Calibration Files button
on the Calibration and Utilities tab of the RFSpecTest - RF Spectral Measurement Toolkit. This panel is used to select a directory for the
calibration files to be saved to or loaded from. This is also the directory that the Power Sensor Head File must be located. Calibration

files may only be located in the Support Files directory or one of its subdirectories. You may create additional subdirectories as needed.

To create a new subdirectory in the Support Files, locate the Support Files directory. Go to Start>>My Computer>>Program
Files>>RFSpecTest>>Support Files. Right click in the Support Files folder and select New>>Folder.

To change the active calibration directory, uncheck the Use Default Calibration Directory box.
In the pull down menu select the desired subdirectory.

Save and Exit - Clicking on the Save and Exit button will cause the current panel to close. This will bring you back to the previous
panel. Any unsaved data from the current utility will be available until RFSpecTest has been closed completely.

Cancel - Clicking on the Cancel button will cause the current panel to close. This will bring you back to the previous panel. Any changes
made to the current utility will not be saved.

2 Select Cal Files Dirvi
Set Active Calibration Directory

| Use Default Calibration Directory %4 C:\Program Files\RFSpecTest\Support Files

g} canceL ! | | save anpexr |

‘ ‘ Load cal files from this sub directory:
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This is the default Set Up Power Sensor Head File panel. To access
this utility click on the Set Up Power Sensor Head File button on the
Calibration and Utilities tab of the RFSpecTest - RF Spectral
Measurement Toolkit. This panel is used to input the calibration data
for a power sensor.

I’ - |
Create_Power_Meter_Senszor_Data _File2.vi C=AEEal X

File Edit Operate Tools Window Help

Create Power Sensor Data File ‘

Sensor Head Data

Freq (GHz) Cal Factor % Current Date/Time Sensor Head Mext Cal Date

0 {280 00

j
i

40.00

=1
S

:

o.0o

"]

il

40.00

:

i

§0.00

:

§0.00

i
i

Jo.oo

i
i

Jo.0o

i
i

-40.00

i
i

i
i

Jo.oo

i

i
i

-40.00

i

Jo.0o

i
i

40.00

i
i

o.0o

-

-

+40.00

Jo.oo

s

lo.00

Ho.00

I

0.00
=40.00

:

jo.00

=40.00

"]

0.0
.00
#4000
0.0
.00
#4000
0.0
.00
0 00
0.0

jo.00

:

=40.00

:

Jo.00

"]

6/18/01 3:46PM
Header Information

is is & sample Sensor Head Cal File

Power Sensor Serial Number
TBD

Power Sensor Model Number

HP343 14

Sensor Ref Cal Factor %
9 100.00

Power Meter Sensor
9 Power Meter Sensor 1A

9 11/28/2001

Sensor Data File Path
C:\WINDOWS\Desktop',

Power_Sensor_3676.txt

[_save power sensor pataFie e |

Set Up Power Sensor Head File

Enter the calibration data points.
Enter the identification information.

The Power Sensor Data File is a tab delineated text file that
contains all parameters from the Set Up Power Sensor Head
File panel. To save a Power Sensor Data File that may be
recalled at a later date, click on the Save Power Sensor Data
File button located in the lower left corner of the panel. In the
pop up window browse to the desired save location, name the
file, and click OK.

After a Power Sensor Data File is saved, the file path is
displayed here.

Exit - Clicking on the Save and Exit button will cause the
current panel to close. This will bring you back to the previous
panel. Any unsaved data from the current utility will be
available until RFSpecTest has been closed completely. This
option does not save information to a file for retrieval after the
program has been closed.

File>>EXxit - To exit RFSpecTest directly from the current utility

panel go to File>>Exit. Save data before exiting the panel.
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Example RFSpecTest Programming

RFSpecTest has two operation modes, manual and automated. In the automated mode, a script file controls the actions of the program by defining
all of the test parameters and procedures. Before a script file may be programmed, supporting setup files must be created and saved in manual
mode. These files include the Test Frequency File, the Pulse/Trigger Setup File, and the Measurement Setup File. It is also recommended that the
test equipment be calibrated. After the support files have been created it is easy to develop a custom program to automate any or all of the RF

Tests.

A script file may be created in RFSpecTest or Excel. To create a script file in RFSpecTest click on the Example RFSpecTest Programming button
on the Calibration and Utilities tab of the RFSpecTest - RF Spectral Measurement Toolkit. This will bring up the default programming panel
displayed below. See the following pages for descriptions of the features on this panel. After the script file is complete, save and exit the panel.

LDadeSpe(Testj'ara_ e

File Edit Operate Tools Window Help

Test Parameters Table

v | |TestNo |TestLabel Measured|Limit Min |Limit Max [Units |Pass/Fail [Measurement Run Test |Data Type (Y-axis) |Freq Config File

Save Data |Load Data |Data File

F7
A ' ]
No of Rows Edit Row Measurement Select Freq Config File Data File [ A Meas Config File/B
o Joantest i =l R =l =
Run Test Data Type (Y-Axis) SaveData Load Data Stat Start Freq_Stat Stop Freq Flot vs (X-Axis) Statisitics Type Leave RF On
CﬂFalse Q‘Gam ’j False ’.)l True o 0 :rJUuIDutFrEquenuEs Q‘Avarage +l|False
Calibration Directory (if not default) Pulse Config File
] =2 =]

Spreadsheet String (Copy and Paste into Excel)

»

1

‘ Save Spreadsheet String ' Load Spreadsheet String IE)q'r[ TestFile |
\ 1

>
UJ
U

Save Spreadsheet String— After
all test parameters are set as
desired, click the Save Test Script
File button to save the file for
future recall in automated mode.

Load Spreadsheet String — To
edit an existing script file click the
Load Test Script File button.

Test File — After a script file has
been saved or loaded the file
location will be displayed here.

Exit - Clicking on the Exit button
will cause the Example
RFSpecTest Programming panel
to close. This will bring you back
to the RFSpecTest — RF Spectral
Measurement Toolkit. Save data
before exiting the panel.

76



PR.A . WOOoOD

TAssocmmres  Example RFSpecTest Programming —
Edit Script File

FOR TODAY 'S INDUSTRIIES

[ Load_RFSpecTest_Par:
Fie Edit Operate Tools Window Help

Test Label Limit Min [Limit Max |Units.

Pass/Fail |Measurement Run Test |Data Type (Y-axis) [Freq Config Fle |Save Data |Load Data |Data File

Ny

w4 [vpdeerew]  Hemter 0 =l

Grase o o o | ouputiremenses  mverse ke

I I

A. Each row in the Test Parameters Table represents one test in the script file. In the automated operation of
RFSpecTest, the script file will run each test line by line. This table is in a listbox format that allows the user to select
rows from it, but not edit it directly. To edit an existing row or add a new row select from the appropriate options
below. After the rows have been edited as desired, you may drag and drop rows to reorder them.

B. Update Row — Applies the current test parameters to the selected row.
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EE RF Test Setup Diagram2.vi ;Iglll

Click on the Show RF Test Setup Diagram Bl Edit Tools Help

button on the Run Calibration panel, the Set Up
Test Equipment panel, or the Calibration and

Utilities panel to view the test setup diagram. RIF st S D Pl gE

The RF Test Setup Diagram displays the testing R A Wood Assccites| | [Camputer
configuration that corresponds to the selected test RFSpecTest wiGPIB
. . . . . . Software Interface
equipment. This equipment configuration will be
used for all of the RF Tests. p—
» Spectrum
Analyzer
To Exit this panel click on the Exit button in the % vz
GPIB Cable

lower right hand corner. This will bring you back to
the previous panel.

Signal Generator 1
(GPIB)

Faor Primary
Measuremerts

Signal Generator 2
(GPIB)

Faor Intermodulation
Measuremerts

..Device Under Test

For Convarsion (L0 Signal Generator 3

SR -

Measurements (GP|B)
- Power
For Calibration
Meter J
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The default printer is set for a postscript type printer.
To print on an ink jet printer go to Tools>>0Options. In the pop up window, click on the arrow next to
Paths and select Printing.

I+ Options X

| /Paths
Performance and Disk

T Front Panel
I " Colors

s B ey

e Miscellaneous -

¥I Server: Configuration

¥I Server: TCP,/IP Access

¥I Server: Exported YIs

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 stark LabVIEW,




R.A WoOoOoD

Mt Printing Cont.

FOR TODAY 'S INDUUSTRIES

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

ifb_j Options il
I Printing j
& Standard printing [~ Margins
[ allow printer dithering # inches
€~ Postscript printing £ mm . . .
™ PostSerit level 2 - n On the panel that you want to print, go to Fi Ie>>_Pr|nt
£~ Bitmap printing oo Window.... In the dialog box select the ink jet printer and
Left[o.00 [o.oo  Right click Print
IV ColarjGrayscale prinking W
o Pt 20 x|
General |
 Select Printer
™ T 5
1 i, — Y
e g e g \3 Ew-g
Auto Intuit  Auto Microsoft Fax HP Laserlek
Internal Pri... Office Docy, .. 2100 Seti,..
A
Cancel | Help Statuz:  Ready [~ Prittofile  Preferences |
Location:
Cemmeg: Find Printer... |
~ Page Range
= Al Mumber of copies; |1 3:
" Gelection € Current Page
" Pages I‘l [" Collate ] E
Enter either a single page number or a single @
page range. For example, 512

Print Cancel |
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ENGINEERING SOLIIJTIONS

FOR TODAY 'S INDUSTRIIES

For help on functions while RFSpecTest 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.

Click on Show Context Help to bring up the Help window.

sl RFSpecTest_173.vi
File Edit Tools
RFspecTest Online Help

Show Context Help
Lock Comtext Help Chel-Shift+-L

Patents...
RF ME!  fbout LabWIEW. ..

This is an example Context Help Window that is displayed when the mouse button hovers over the Gain Test
button on the RFSpecTest - RF Spectral Measurement Toolkit. Move the mouse to hover over different buttons,
graphs, or tables to view help on other functions.

5 concenes _ioix
| =

ain Tesk

The Gain Test automaticalky
extracts the electrical gain from
"l the Device Under Test (DUT)

|| across a specified frequency
range.

vl

81



R.A WoOoOoD

ASsSCaTeS Purchasing Information

ENGINEERING SOLIITIONS
FOR TODAY '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
4. 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.




