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Painless Extraction is a comprehensive program that automates the extraction of data from a Network Analyzer to your computer . This
program will save extracted data to an S2P file and read existing S2P files for statistical analysis. Script files may be created or imported
to perform quality assurance pass/fail testing.

Key Features:
" Retrieves S-parameters electronically from Network Analyzers.
o We currently support Agilent 8720, 8753, 8757c¢, 8757d, 8757e and 8510.
o Contact us for information on adding support for additional analyzers.
" Data analysis of each S-parameter vs. Frequency
0 Includes a graphical panel with plots, statistics, and a pass/fail report (all on the same page).
0 Print multiple plots with limits using a self contained macro to quickly generate test reports for each part.
0 Perform data analysis on the selected S-parameters using the following statistical calculations:
= Average
Minimum
Maximum
P-P Flatness
RMS
Standard Deviation
Slope of Best Fit Line (BFL)
Minimum Deviation from BFL
Maximum Deviation from BFL
= P-P Variation from BFL
o Store and retrieve S-parameters from S2P data files.
o Create, load, and save Script files to identify pass/fail points in the selected data.
o Save a Test Results file to summarize the outcome of the pass/fail script file test.
" Interact with Painless Extraction Scriptor.
o Utilize the capabilities of Painless Extraction in a scripting environment to automate the testing of multiple parts.
o Include custom dialog prompts throughout the automated script to call attention to the tester.
" A great way to view S2P Files!
o Flexible plotting routines.
o A must for anyone using a Network Analyzer!

If you have any questions or comments please contact us at: (315) 735-4217 or rawood@rawood.com
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s Requirements

. Trial Version
=] The trial version of Painless Extraction has all the features of the full version with a few limitations:
" The ability to save data to a file is disabled.
" The analysis frequency range is limited to 2750 - 2950 MHz.
Q The full version is available for purchase for $349.00 (US Dollars). Buy now to unlock all program features.
" Compatible Network Analyzers
Q Agilent 8720 Series
Q Agilent 8510 Series
Q Agilent 8753 Series
Q Agilent 8757 ¢
Q Agilent 8757 d
Q Agilent 8757 e
" System Requirements
o GPIB/HPIB Card
" Network Analyzer and Computer require GPIB interfaces
" Please Note: Software has been tested with National Instrument Cards only.

Q Painless Extraction was designed to operate in the Windows XP, Vista, and Windows 7 environments.
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Thank you for choosing Painless Extraction!
___Current Version: 2.2.0
___Changesin Version 2.2.0

Created Painless Extraction Scriptor, a new software package that interacts with Painless Extraction. This new program is up for
download on our website. It enables you to script multiple extractions, create custom dialogs to call between extractions, and call external
programs. For more information see our website www.rawood.com.

Added the ability to save multiple settings files for various test setups.
Improved the GUI appearance.
Added an optional display of the Test Results Table on the Graphical Analysis Tab for easy viewing and printing of results.

Added a Print Script column to the Statistical Script File. This allows the user to print multiple test results at the click of a button.
___Changesin Version 2.1.8

Improved the GUI aesthetics.
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___Changesin Version 2.1.7 __

Enhanced the features to create and save .ini settings files.
___Changesin Version 2.1.6

Added an Automated Mode for production testing. Users can now set up their test and enter the automated mode for a variety of options
to enable automated saving of data files and test analysis files, along with options to include serial numbers, product numbers, tester
information, and date information in the saved file names.

Resolved the bug with the 8757 driver outputting an extra zero point after the extracted data.
GPIB commands have been changed to VISA commands to allow for more flexibility in GPIB device usage.
Added a control for including the GPIB Interface Number on the Setup Tab.

The auto scaling feature on the Graphical Analysis tab has been reworked. Auto scaling is now off by default. There is a new button on
the left hand side that when hit will auto scale the graph once. This should allow for consistency in user defined scaling between data
extractions.

A New Export to Excel feature was added to export the data from the Numeric Data tab to Excel.
___Changesin Version 2.1.2

Separated support for the 8757¢ and the 8757e analyzers. These analyzers now have different output data formats.
___Changesin Version 2.1.1

Resolved issues with the stat start freq and the stat stop freq on the Statistical Analysis tab.
___Changes in Version 2.0.8

Updated the file 1O to allow the user to cancel dialog boxes without erasing the current data. Updated dialog boxes to pop-up only when
required. Altered the file loading and saving procedures to allow for the use of .scl file types. These files have the same format as .S2P
files, but can be used to store data from scalar analyzers.

Added an option to save setup settings as default. These settings can then be loaded every time the software runs.
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___Changesin Version2.0

In this version, a Statistical Analysis tab was added. On this tab you may load and/or create script files to analyze data that has been
extracted from the analyzer or loaded into the program from an S2P file. Using the script file parameters, a test results file is created to
display pass/fail analysis of the data.

This version also adds the capability to change the default channel descriptions for the extracted data or data read from an S2P file. The
S2P file now saves all the Setup information, including any changes made to the channel names.

Improvements were made for the Agilent 8757 C/E network analyzers. The original options for the earlier models of the 8757 are still
included, but now the 8757 C/E has additional capabilities. This program will now extract the number of network analyzer points directly
from the 8757 C/E. Data is also extracted from the 8757 C/E network analyzers exactly as it has been set up on the analyzer (measure,
memory, and measure-memory). The channel names that are displayed reflect this setup. There is no longer a need to setup the
program to use correction data for these analyzers. It does it automatically where appropriate.

Finally, we added context help for all the new and exiting features of this program. Easy instructions are available by going to Help-
>Show Context Help.

___Changes in Version 1.6 ___

Enhanced the registration process.
___Changesin Version 1.5

Enhanced the registration process.
___Changes in Version 1.4

In this version a few interface improvements were made for the Agilent 8720 and 8510 series network analyzers. We also added a control
to "Hide Frequencies" on the Data Analysis tab. This is helpful in areas where displaying actual frequencies could be "sensitive".

___Changesin Version 1.3 ___

We've added the capability to extract S-parameters from the Agilent (HP) 8753 network analyzers, in addition to the Agilent 8720 and the
Agilent 8510 network analyzers. Let us know which network analyzers you would like to see included.
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___Changesin Version1.2

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

__ChangesinVersion1.1 __

We've changed our file format. We now save files and read them in the more popular "Touchstone S2P" format. If you have files in the previous format,
phleas? let us know and we can help you transfer the old files to the touchstone S2P format. The "read file" and "save file" menus have been moved to
the File menu.

We've added the capability to extract S-parameters from the Agilent (HP) 8510 network analyzer, in addition to Agilent 8720 network analyzers. Let us
know which network analyzers you would like to see included.

On the Data Analysis tab, we've added additional features to the plot. You can now drag cursors to the frequency region of interest. A "Zoom to Cursors"
button zooms the graph to the cursors, and statistics are updated for data in the region between the cursors. A "Zoom Out" button expands the plot to
the full frequency range.

We've added delta markers, where we show the frequency and amplitude difference between cursors.
Simplified and improved the user interface.

This program has the added capability of an S2P file viewer. Load in S2P files from vendors to see plots and statistics of the S-parameters over your
desired frequency band.

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 Painless Extraction!

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 Painless Extraction for yourself, visit the R.A. Wood Software Download page at:
http://rawood.com/software _products/download _software page.html

=) Select Download Now! next to the Painless_Extraction_Installer 2 2 0.exe
o Click Save File to save the installer.
a Browse to the desired save location and click Save.

" After the installer download is complete, double click on the Painless Extraction Installer icon to start the installation process. Then follow
the Installer Wizard Prompts.

" For detailed screen shots of the installation process visit the software wiki (found in the software support section of our website).



http://rawood.com/software_products/download_software_page.html
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Once Painless Extraction has been successfully installed (see Installing Painless Extraction for help) and opened, the screen below will
appear on your computer. From this location, you may get started by setting up the parameters to extract data or select to import data from
an existing S2P file.

To import data from a file:

A. If the S2P file does not contain start and stop frequency
setup information, select Insert Freq’s Manually.

] Enter the setup information that was used to run the

test. B! Painless Extraction 2.2.0
fle  Edt Opemte Help
] This is not necessary for S2P files created with this .
program. Painless Extraction 2 Test Commerts:
i i by R A Wood Associstes Amp 1 Data Room ffmperature “
B. Goto File >> Open Data File... wrawoodcom :
Stop Freq:
or click on Open Data File I Vising o Uer i = Yo s
Setup |Gu|ch1::ts Numeric Data | Graphical Anlysis | Stffisical Anlysis | | OpfnDatafle | Get Dats from Analyzer
ot Soes /
o)l Agient 8610 Seres !
To extract data from an analyzer: = Lo Def
The St ey, Gop Py ard b | 9
H 'oints cannot be retrieved from the etwol Face
C.  Manually setup the analyzer as desired for the test. e P e e e rtatoce MRS [ leadSapiie |
comectly at left, so the extracted S-parameters can be
|i=d e comectyin frequency. Enter Production Testing Mode:
D. Connect the GPIB cable between the analyzer and the

computer. S Bea e S e

™ Insert Freq’s Manually

For Reading
Start Freq (Mhz)

E. On the Setup Tab, select the Analyzer Series that you are
using, and fill in the associated setup parameters (see I?. Automalialy Wit Dol o Fie aer Ection

Setup Tab — Extract Data for more information). I™ Use Corction Data
™ Use Intemolative:

Stop Frea (Mhz)

Number of Poirts

F. Click on Get Data from Analyzer

™ Change Channel Descriptions

Magnitude Phase
Channel 1 511 Magnitude (dB) 511 Phase (degrees)
1 . Channel 2 521 Magnitude (dB) 521 Phase (d s)
To save data to an S2P file: T T 5 el
Channel 3 512 Magnitude ({dB) 512 Phase (degrees)
Channel 4 522 Magnitude: (dB) 522 Phase (degrees)

G. Goto File >> Save Data File...

or click on Save Data File
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A. This program is divided up into five tabs for easy navigation. At any time, you may select to view the Setup Tab, the Quick Plots Tab, the

Numeric Data Tab, the Graphical Analysis Tab, and the Statistical Analysis Tab by simply clicking on the associated tab.

=) Setup - Choose the analyzer series, enter the setup parameters, change the channel descriptions, and select various options for
the output of data.

&) Quick Plots - The following eight plots are displayed: Channel 1 magnitude, Channel 1 phase, Channel 2 magnitude, Channel 2
phase, Channel 3 magnitude, Channel 3 phase, Channel 4 magnitude, and Channel 4 phase.
Numeric Data - Two data tables are displayed: Magnitude/Phase and Real/Imaginary
Graphical Analysis - A large plot and statistical analysis of the selected data is displayed.
Statistical Analysis - Use this tab to load and/or edit script files to be used for Pass/Fail analysis of data.

B.  Throughout the program operation, the Status Bar displays the current status of the analyzer and the program.
C. Type Test Comments here to be added to the data file and printed with the test results.
D. Displays the current Date and Time.
E. Latest Extraction Information displays the setup parameters that were used during the last extraction or for the most recently opened
data file.
D
> Pa Pz dractio 1 =100 =
File Edit Operste Help Fainless
"» / vatEr.Bct
P y 4 / -]
. . Test Commerts: / Date/Time: | 8/17/2009 10:01 Loaded Data Information:
Painless Extraction 2 METE . .
by R. A. Wood Associates Amp 1 Data Room Temperature ;I Date/Time: | 10/30/01 11:59 AM

www.rawood com Analyzer: Agilent 8510 Series

Start Freq: 2500.00
Stop Freq: 18500.00
Waiting for User Input j Mo, Points: 801
up | Quick Plots | Numeric Data | Graphical Analysis | Statistical Analysis | | OpenDataFle | Get Datafrom Analyzer | Save DataFie | I
1
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Network Analyzer
Start Freq (MHz) M

250000 r'

€ rm

[~ Use Comection Data

I Use Interpolative

¥ Automaticaly Wite Data to File after Extraction

[ Change Channel Descriptions

Insert Freq’s Manually

For Reading Data Files Only
Start Freq (Mhz)

. - . Date/Time: |8/17/2009 10: i
Painless Extraction 2 s Loaded Data Informaticn
By R A Wood Associates Amp 1 Data Room Tempersture / Date/Time: 1m1 11 SBRM
www.rawood.com Analyzer: | Agient 8510 Series

Start Freg: 2500.00
Stop Freq: 18500.00
II Waiting for User Input No. Points: 801
Setup | Quick Plots | Mumeric Data | Graphical Analysis I \ktical Analysis | | Open Data File /' Get Data from Anatyzer ' Save Data File
R iTE Save Current Setup As Default l
£/ Agiert 8510 Senes
GPIB Address of Analyzer Reset Setup to Default
s | Je_
The Start Frequency. Stop Frequency. and Mumber of 5) Save Setup File
Points cannct be retrieved from the 8510 Netwark GPIE Interface Mumber T e
Analyzer. Please make sure you enter the parameters gy
comectly at left, so the exiracted S-parameters can be
Ilined DI ETETE Erter Production Testing Mode

Charingl 1
Channel 2
Channel 3
Channel 4

Magnitude

511 Magnitude (dB)
521 Magnitude (dB)
512 Magnitude (dB)
522 Magnitude (dB)

511 Phase (degrees)
521 Phase (degrees)
512 Phase (degrees)
522 Phase (degrees)

Stop Freq (Mha)
Mumber of Poirts

Setup Tab — Import S2P File

The Setup Tab is primarily used at the start of the
program. On this tab you will find all the parameters
necessary to import an S2P file or to extract data from
an analyzer.

To Import an S2P File:

A.

Test Comments — Type a description or note
for the test being performed. The S2P file will
import previous test comments.

Latest Extraction Information — This
indicator displays the setup parameters that
were used to extract data.

Painless Extraction is capable of reading data
files in the s2p format that were generated
with other software. Some s2p files,
however, do not contain the Start Frequency,
Stop Frequency, and Number of Points at
which data was extracted. To accurately
read these files and perform statistical
analysis, Painless Extraction requires manual
entry of these parameters. To read such a
file, select Insert Freq’s Manually, and enter
the parameters manually.

Enter Start Frequency in MHz that was used
to run the test.

Enter the Stop Frequency in MHz that was
used to run the test.

Enter the Number of Network Analyzer Points used for the test. This is not necessary for S2P files created with this program.

Go to File >> Open Data File... or click on “Open Data File” to load an existing data file to review test results.
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Setup Tab — Extract Data

Painless Extraction 2
by R.A. Wood Associates

Test Comments:

Datqifime: |8/17/2009 1

www.rawood.com

Setup | Quick Picts | umenc Data | Graphical Anaiysis | Statistcal Analyss | [

Waiting for User Input

Amp 1 Data Room Temperature

, _AI Date/Time:

PAnalyzer:
Start Freq:
Stop Freq:

_=| | Mo. Points: 801

Data Fle |

Get Datafrom Analyzer | | Save Data File

&—9|Aglem 3510 Series
The Start Frequency, Stop Frequency, and Number of

Analyzer Series

Poirts cannot be retrieved from the 8510 Network
Analyzer. Please make sure you enter the parameters
comectly at left, so the extracted S-parameters can be
lined up comectly in frequency.
|

Network Analyzer  Network Analyzer
Start Freq (MHz)  Stop Freq (M

250000 150000 |

£ e

[W] Automatically Write Data te File after Exiraction

™ Use Comection Data

™ Use Interpolative:

915

o

GPIE Addressfol

GPIB Interface: Number

I Insert Freq’s Manually

For Reading Data Files Only
Start Freg (Mhz)

Stop Frea (M)

Mumber of Points

Enter Production Testing Mode

=== (Change Channel Descriptions:
Magnitude Phase

Channel 1 511 Magnitude (dB)
Channel 2 521 Magnitude (dB)
Channel 3 512 Magnitude (dB)
Channel 4 522 Magnitude (dB)

511 Phase (dsgrees)
521 Phase (degrees)
512 Phase (degrees)

522 Phase (degrees)

To Extract Data:

A.
B.

Manually setup the Analyzer for the test.

Connect the GPIB cable between the analyzer and the
computer.

On the Setup Tab, enter the appropriate parameters as
follows:

Test Comments — Type a description or notes for the test
being performed.

GPIB Address of Analyzer - Enter the General Purpose
Interface Bus Address of the Network Analyzer.

Impedance — Enter the reference resistance of the test
data.

GPIB Interface Number — Enter the GPIB Interface
Number of the Network Analyzer

Analyzer Series - Select the Analyzer Series to extract
data from. This choice affects the available setup
features. (See the next page for analyzer specific
details).

Automatically Write Data to File After Extraction - Select this option to automatically generate a prompt to save the data to a file after the
extraction is complete. A dialog box will prompt you to browse for a location to save the data.

Change Channel Descriptions — Select this option to overwrite the default channel names. These names will appear on all charts and
graphs throughout the program.

When all setup parameters are set as desired, click Get Data from Analyzer to automatically extract data from the selected Analyzer

Series.
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Each analyzer series supported by this program utilizes a different method for extracting data. It is important to enter the correct setup
parameters for the analyzer in use. Below is a listing of specific parameters for the individual analyzers (continued on the next page).

Agilent 8720 Series Agilent 8753 Series

Check these
boxes to
extract the
appropriate
calibrated data.

Both the Agilent 8720 and the 8753 Analyzer Series automatically output all necessary parameters to accurately
extract the data. Both of these analyzers have the option to Use Correction Data or Use Interpolative Correction
Data. If these options are selected, the appropriate calibrated data will be extracted instead of the pure measured
data.
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Enter the No. of
Network Analyzer
points used for
the test.

Enter the Stop
Freq in MHz.

Enter the Start
Freq in MHz.

Check these
boxes to extract
the appropriate
calibrated data.

The Start Frequency, Stop Frequency,
and Number of Points cannot be
retrieved from the 8510 Network
Analyzer. Please make sure you enter
these parameters correctly, so the
extracted S-parameters can be lined
up properly with the frequency.

Continued

Agilent 8757 ¢ Scalar Analyzer

Agient 8757 Scalar Analyzer

Setup Tab — Analyzer Specific Setup

Agilent 8757e Scalar Analyzer

Agilent 8757¢ Scalar Analyzer

GPIB

The Start Frequency and Stop Frequency cannot be The Start Frequency and Smﬁ\xpulwmbe
retrieved from the &757c/e Network Analyzer. Please relfeved fom ihe 8757c/z Network Analyzer.
nﬂmmmmﬂmmmﬂﬂiﬂlm . .lm.m ]
the ‘can be lined up comectly in 0 ‘mmmmmmmmn o

50 Ohm 50 Ohm
£ [ “J0.00 “J0.00 & [

0 0
[ Automatically Write [ Automaticaly Wiite

The Start Frequency and Stop Frequency cannot be retrieved from the 8757c/e
Network Analyzers. Please make sure you enter these parameters correctly, so the
extracted S-parameters can be lined up properly with frequency. These analyzers
extract data exactly as it has been setup on the machine. Therefore, it is
unnecessary to select Use Correction Data.
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Painless Exiraction 2 et Comments SR ok i [ — Painless Extra(_:tion utilizes a settings file to store the Qefault
by R.A Wood Associates #mp 1 Dla Room Tempsraturs | | Date/Tme: | 10/30/01 11:53 AM test setup that is loaded at the start of program operation.
e 2iood com A This file is stored in an *.ini format. The following
| —_— s parameters are saved in the default setup file:
Setup | Quick Flots | Numeric Data | Graphical Anlysis | Statistical Analysis | | OpenDatafle |  GetDatafomAnahzer | SaveDatafie | u Setup Tab: Analyzer Series, Network Analyzer Start
e Freq (MHz), Network Analyzer Stop Freq (MHz),

Save Cumrent Setup As Default l‘
Reset Setup to Default

Save Setup File
Load Setup File

Enter Production Testing Mode

Network Analyzer Number of Points, Automatically
Write Data to File after Extraction, Use Correction
Data, Use Interpolative Correction Data, Change
Channel Descriptions, GPIB Address of Analyzer,
GPIB Interface Number, Impedance

&) Graphical Analysis Tab: Parameter, Analyze Freq
Start (MHz), and Analyze Freq Stop (MHZz)

The default settings may be overwritten to reflect the setup

that you use most. Additional settings files may also be

created to easily load alternate common setups.

Ql.ﬁgwlent 8510 Series

GPIB Address of Analyzer

-

GPIB Interface Number

—
The Start Frequency, Stop Frequency, and Number of
Foints cannot be retrieved from the 8510 Networkc
Analyzer. Please make sure you enter the parameters
comectly at left, so the extracted S-parameters can be
lined up comectly in frequency.

e

Metworle Analyzer  Metwork Analyzer

A. Save Current Setup As Default — Click here to save the current setup parameters as default. Default values will automatically load when
Painless Extraction is opened, and whenever the Reset Setup to Default option is selected. Once the existing default values are
overwritten, they may not be retrieved.

B. Reset Setup to Default — Click here to reset all setup parameters to their default values. Default values may be changed by selecting
Save Current Setup As Default.

C. Save Setup File — Click here to save the current setup to a file for future recall. Multiple setup files may be saved to easily store
commonly used setups. Settings files are by default saved in C:\Program Files\Painless Extraction. Saved setup files are also used in
Painless Extraction Scriptor to define the setup parameters. Save the setup file here before entering Painless Extraction Scriptor.

D. Load Setup File — Click here to load an existing setup file. Setup files may be saved by selecting Save Setup File.
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Quick Plots Tab

Painless Extraction 2
by R.A Wood Associates
crawood.com

i
o -

Waiting for Lls:

Test Comments Date/Time: Isﬂ?f?CIB 10:01 Loaded Data Information
Amp 1 Data Room Temperature ;l Date/Time: 10/30/01 11:59 AM
Analyzer: Agilert 8510 Series
Start Freq 2500.00
Stop Freq 18500.00
ll No. Points: am

Quick Plots | Numeric Data phical Analysis I Statistical Analysis | | Open Datz File ' Get Data from Anatyzer ' Save Data File
| 511 Magnitude (dB) Plot 0 | 511 Phase {degrees) Plot 0
8.0~ 2000+
-10.0
g 120 o 1000
2 140+ .-
E 6.0 E :
-18.0+ 100.0-
200
-n'o_l 1 1 I 1 1 I 1 -Z‘D'D_I 1 1 1 I 1 I 1
25000 50000 75000 10000.0 12500.0 15000.0 17500.0 200000 2500.0 50000 7500.0 10000.0 12500.0 15000.0 17500.020000.0
Freg{MHz) Freq(MHz)
| 521 Magnitude (dB) Flot 0 | 521 Phase (degrees) Plot 0
140~ 2000
13.0- 100.0-
- 3
=] £l
£ 120~ £ 00-
£ =
11.0- -100.0-
100+ | ] | | i | | -200.0- ] ] i | | | |
25000 5000.0 7500.0 10000.0 12500.0 15000.0 17500.0 200000 2500.0 50000 7500.0 10000.0 12500.0 15000.0 17500.020000.0
Freq(MHz) Freq(MHz)
| 512 Magnitude (dB) Plot 0 | 512 Phase (degrees) Plot 0
350 2000
400 .
o o
5 450 4
£ £ 00
£ -50.0- E
= id -100.0-
60.0- ] ] | T T | | -200.0- ] ] T | T | |
2500.0 5000.0 75000 100D0.0 12500.0 15000.0 17500.0 200000 2500.0 50000 7500.0 10000.0 12500.0 15000.0 17500.020000.0
Freq(MHz) Freq{MHz)
| 522 Magnitude (dE) Plot 0 | S22 Phase (degrees) Plot 0
-10.0+ 2000+
150+ 000
4 -20.0+ ] :
5 5
£ 250 £ 00-
3004 =
30.0 ird
350
400-, . . : . . : 200.0-%

The Quick Plots Tab is the place to go to
easily view magnitude and phase data
across the entire frequency range for all
extracted data channels.

For more detailed and editable graphs, go to
the Graphical Analysis Tab.

To change the titles of these graphs, go to
the Setup Tab and select Change Channel
Descriptions. The user entered channel
descriptions will become the titles for all
graphs and charts throughout the program.

Please note: The 8757c and the 8757¢c
network analyzers do not have phase data.
For these analyzers, the left column of
graphs will be left blank.

If an S2P File was loaded or saved, the file
location will be displayed at the bottom of
the tab.
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The Numeric Data Tab may be used to

view magnitude, phase, real, and Painless Extraction 2 S DaeTne: Jo7172009 102 Loas B oo
. . - -, at rat - e/ Time: 0/30/0
imaginary data over the entire by RA WoodAssocistes PR e N =
H Start Freq: 2500.00
frequency range for all channels in two e b
easy to read tables. I Wating for User nput | | Mo Pants 801
Setup | Quick Plots  NumencData | Graphical Analysis | Statistical Analysis | [ OpenDataFle | Get Datzfom Analyzer | SaveDatafile |
A. Data is displayed to the millionths place.
ik S11 Phi 521 521 Phi 512 S12 Ph 522 522 Phi
‘[’}E{ :lasnrudemd Fhasz Mogntude | (Geqrees) | Mogntude | Geaees) | M Gegrees) | Mogntude | “Gdegrecs)
Freq (Mhz) d8) dB) a8 )
B. To change the Titles of each column, 2500.000000 |-13.320591 |-17.487411 |11492818 (132234596 |54.404606 |-115703930 |-24.341049  J40.460748 :‘|
goto the Setup Tab and select Change 2510.000000 J-13.398338  J-18.766501 J11.555907  |130.998592 |53436533 J-115.096559 |-24.527741 §39.951732
2520000000 |-13.495511 |-20.938823 |11576251 |129.646844 | 52296343 |-111.025650 |-24.307831 |38.555130

Channel Descriptions. The user
P . 2530.000000 §-13.612523 J-22.700585  §11.642034 128.165456  |-58.022055  |-101.390467 |-24.246214 §39.713232
entered channel descriptions will
. 2540.000000 §-13.683935  §-24.349013  §11.635649 126.883823 |-54.562049 |-123.197249 J-24.202195 |38.765048
become the tltles for a‘” gra‘phs and 2550.000000 §-13.767078  §-26.208478 11.621982 125252687 |-52671563  |-127.924695 |-24 275902 37381529
charts throughout the program. J5ED.000000 |-13.894284 27899697 |11643542  |123.886029 |53.169095 |-109.392265 |24.146472 35.403330
2570.000000 §-13.932161 -29.747532  §11.621075 122783524 |-54.824840 |-119.772297 |-24.277361 36.409935
2580.000000 §-14.055904 §-31.842188  §11.596252 121.683102 |-52.605400 |-119.843018 J-24.045226  |33.957669
C CI|Ck hel‘e tO Export Data. tO Excel 2590.000000 §-14.079429  §-33.301289 11.672340 120.481916  |-55.489084 |-111.864706 |-24.224089 |33.275789
’ . 2600.000000 §-14.171664  §-34.997875  §11.715220 119.515878 |-52.442238 |-110.294794 §-24.050514 J33.466128
from the db Magnitude and Phase Data
. 2610.000000 |-14.247271 -36.706572  §11.748008 118.246002 |-56.451126 |-123.204253 |-24.172201 31.451915
table as We” as the I_maglnary and Real 2620.000000 §-14.288392 §-38.371258  §11.782738 116.731005 J-51.273178  |-125.552310 §-24.03%122  |30.782446 _.I
Data table. Excel will automatically
open with the data in the new workbook

on Sheet 1. The Imaginary and Real maginary and Real Data Magitude | Magnitude | Mognitude | Mognitude | Magntude | Magritude | Magritude | Magritude
Data will be located one row beneath et S £ O €B)imes ki €8s e 8=

2500.000000 §0.205788 -0.064335 -2.524170 2780396 -0.000826 -0.001716 0.046158 0.039368 ﬂ

511 Sl 521 521 512 512 522 522

the db Magthde and Phase Data. 2510000000 [0202468  J0.068734  |-2481567 (2854858 0000903 0001528 J0.045517  J0.038128
Once the data has been exported, all 2520000000 [0.197494  |0.07553  |2419189 |2919434  |0.000871  |0.002266 0047623  JO.037956
regular features of Excel are accessible. 2530000000 |0.192467  |0.080513 2360716 |3003662 0000266  |0.001231 0047180  J0.039188

2540000000 f0.188515 0085312 |-2291260  [3053467 0001024  |-0.001565  f0.048065  J0.038557
2550000000 [0.184006  J0.080576  |-2195851 (3112545 0001429 0001834  [0.048569  J0.037109

D. If an S2P File was loaded or saved. the 2560.000000 (0178329 0094818 |2130371  [3.171997 0000729 0002071 |0.043934  [0.03681%
File L . il be displ d h 2570.000000 |0.174591 0099777 |2063599 3204102 0000901  |0.001575  J0.049183  J0.036274

tle Location wi e displaye atthe 2580 000000 |ms.=m1 -0.104591 1995972 (3233887 0001166 |-0.002032 |0052053 |0035051

bottom of the tab. 2590.000000 |0.165245 -0.108551 1844702 |3.303833 0000626 |0OD1560  f0.051407  0.033737

2600.000000 |0.160243 -0.112138 -1.838071 3.352661 -0.000828 0002235 [0.052330 |0.034592
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. . . Date/Time: |8/17/2009 1017 :
A\ Painless Extraction 2 [l o Loaded Data Information:
by R A Wood Associates Amp 1 Data Room Temperature _+| | Date/Time: | 10/30/01 11:59 AM
www.rawood.com Analyzer | Agient 8510 Series
Start Freq 250000
Stop Freq 18500.00
Watting for User Input _'I No_ Poirts: &
up | Quick Plots | Numeric Data ~ Graphical Amalysis | Statistical Analysis | | OpenDaiafie |  GetDatafrom Analyzer | Save Data Fie
\ Paramster | 511 Magritude (dB) i
k Channel 1 Mag -15_35: W
1540
Ngdyze Freg Stat (M) 15.45- MIN OF DATA
b, 2750.00 15.50- 1812
15,55~
- MAX OF DATA
Analyze Freq Stop {MHz) s
\}) 2950.00 P -15.36
\D 570 P-P FLATNESS
Hide Fraquencies :§ e o
- J
B o
AR 1578
Read Y Limits >> -15.90-
15.95- STD DEV
1600+ 025
-16.05-
1610 FnEriest e
> i -0.81
820 1 1| || b D rom BRL
27500 27750 28000 28250 28500 28750 29000 29250 ol e
Ampltuds Delta Frequency (MHz) 7
(Marker 1- Marker 2) T =
0.75 Cursors: | x K3 ] ® I sasu Max Dev from BFL
=/ Bl Marker 1 Best Fit Line ! 0.07
Frequency Delta Measured 2750.0 -15.36 )
(Marker 1 - Maricer 2) = B Marker 2 P-P Variation from BFL
-200.00 Measured 2950.0 -16.11 J 0.15
k¢ Display Test Resukts Table
7 Test Label Measured | Limit Min | Limit Max nis | Passil 4|
1 Average Gain -15.78 -30.00 30.00 PASS
2z Masimum Retum Loss 075 £500 5500 PASS

-

The Graphical Analysis Tab provides a large plot of
the selected parameter and detailed statistical
analysis.

Click here to select the Parameter to display on the
graph to the right. The following options are available:
Frequency, Channel 1 Magnitude, Channel 1 Phase,
Channel 2 Magnitude, Channel 2 Phase, Channel 3
Magnitude, Channel 3 Phase, Channel 4 Magnitude,
and Channel 4 Phase

Analyze Start Frequency (MHz) - Input the desired
start frequency in MHz for the plot. This is the start
frequency for the statistical calculations to the right.
This value does NOT have to be the same as the Start
frequency used to extract data.

Analyze Stop Frequency (MHz) - Input the desired
stop frequency in MHz for the plot. This is the stop
frequency for the statistical calculations to the right.
This value does NOT have to be the same as the Stop
frequency used to extract data.

Hide Frequencies - Select this option to hide the
frequencies on the graph. This feature may be useful
for printing and presenting proprietary data.

Autoscale - Click here to automatically scale the
graph to fit the data plot of the selected Parameter.
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., — Continued

Read Y Limits - Click here to reset the Y Limits to the values saved with the << Save Y Limits button.

Save Y Limits - Click here to save the current Y Limits for future recall. To reset the graph to these saved limits, select
Read Y Limits >>.

Zoom to Cursors — Click here to zoom in on the graph. The graph will zoom in on the section between the red marker lines. You may
adjust the red marker lines by clicking and dragging them to a new location on the graph or by entering a value in the box marked
marker 1 or marker 2 respectively.

Zoom Out — Click here to zoom out on the graph.

Amplitude Delta — Calculates and displays the difference between the amplitude of Marker 1 and Marker 2. Make sure that both
marker lines are Snapped To the same line on the graph (Measured or Best Fit) to assure accuracy.

Frequency Delta — Calculates and displays the difference between the frequency of Marker 1 and Marker 2. Make sure that both
marker lines are Snapped To the same line on the graph (Measured or Best Fit) to assure accuracy.

Data File — The path to the saved or loaded data file is displayed here. To load or save to a different location, select Save Data File or
Open Data File respectively.

Display Test Results Table — Select this option to display the Test Results Table from the Statistical Analysis tab on the Graphical
Analysis tab. This may be useful for printing purposes.

Test Results Table — This table displays the test results from the Statistical Script File on the Statistical Analysis tab. It contains the
first seven columns from the script file table with the Measured data and the Pass/Fail analysis filled in. To hide this table on the
Graphical Analysis tab, simply uncheck the box labeled Display Test Results Table.

You may click and drag the red marker lines to any location on the graph or enter a numeric value for their location below. Then you
may zoom to the selection between the marker lines by clicking on the Zoom to Cursor button.

The statistics for the selected parameter are displayed to the right of the graph. For a detailed description of these quantities see the
following page.
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The following statistics are calculated and displayed on the Graphical Analysis tab based on the selected
Parameter displayed on the graph between the Analyze Freq Start (MHz) and the Analyze Freq Stop (MHz).

AVERAGE - The value obtained by averaging the amplitude values between the Analyze Start Freq and the
Analyze Stop Freq.

MIN OF DATA - The Minimum amplitude value of the actual trace.
MAX OF DATA - The Maximum amplitude value of the actual trace.

P-P FLATNESS - The Peak to Peak Variation or the difference in amplitude between the Min of Data and the
Max of Data

RMS - The Root Mean Square value of the Data measured across the frequency band
STD DEV - The Standard Deviation of the measured amplitude across the frequency band

Slope of Best Fit Line - Measures the slope from the Start frequency to the Stop frequency of the Best Fit
Line

Min Dev from BFL - The value between Min of Data and the Best Fit Line at the Min of Data frequency point.

Max Dev from BFL - The value between Max of Data and the Best Fit Line at the Max of Data frequency
point.

P-P Variation from BFL - The sum of the Max Dev from BFL and the Min Dev from BFL values.

Graphical Analysis Tab Cont.

AVERAGE
-10.89

:

MIN OF DATA
-20.39

:

MAX OF DATA
-1.23

‘

P-P FLATNESS
19.16

:

RMS
12.24
STD DEV
5.58

i f

Slope of Best Fit Line
19.24

Min Dev from BFL
-0.78

i i

Max Dev from BFL
0.90

P-P Variation from BFL
1.68

i i
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The color and style of the Measured and Best Fit line on the graph on the Graphical Analysis Tab
may be customized. Left click on the Measured or Best Fit Line field to view an options menu.

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

Color: Select a custom color for the data line to make a bold presentation. By default the Measured
line is black and the Best Fit line is red.

Line Style: Use the Line Style menu to select between dashed and solid lines. By default the
Measured line is solid and the Best Fit line is dashed.

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 PainlessExtraction.

Line Display Options

Measured |+ ™ I 10.00

Best Fit Ling|, -~ —ommon Plots— »
Color b
Line Style >
Line Width >
Anti-Aliased
Bar Ploks >
Fill Base Line ~ »
Interpolation  #
Point Skyle »
% Scale b
Y Scale b
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[Marker 1 oo ooo el O

On the graph there are two green marker lines. These lines may be used Marker 2 |0.00 |0.00 i‘ EEELW Style :
to specify a region of focus on the graph. You may move these lines to ~  PointsStvle  p
any location by clicking and dragging them to a position or by entering a ata File: 9, Lire Skyle 3
coordinate (Frequency, Amplitude) in the appropriate field. You may Lime \Width P
change the color and style of the marker lines by left clicking on the green Show Mame

star shaped button next to the desired marker line.
Bring to Cenker
30 ko Cursar

" Visible Items: This menu allows you to select which of the following
elements are visible on the Cursors box.

" Snap To: Select which line the Marker Line will snap to from the following
options: All Plots, Measured, or Best Fit Line

n Attributes
a] Color: Select a custom color for the marker lines to make them stand out or allow them to hide in the background.

Q 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.

Q 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.

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

a] Allow Drag: Enables you to point and click on the cursor lines to move them.

a] Bring to Center: Bring to Center moves the marker line to the center of the graph.

&) Go to Cursor: Go to Cursor shifts the graph to be centered around the current location of the marker line.

n Create Cursor: Adds another cursor line to the plot.

n Delete Cursor: Removes the selected cursor line from the plot.
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The Statistical Analysis Tab may be used to

open, create, and save statistical script files.

A script file is used on this tab to perform
pass/fail analysis of the data. Once the
script file test has been run, a test results
file may be saved.

Statistical Script File - Please view the
following pages for detailed information on
creating a script file.

Run Print Script - Click here to run the
Print Script from the Statistical Script File.
This will automatically read the Statistical
Script File line by line. For each line in
which the Print column contains a valid
entry, the Graphical Analysis tab will be
printed or sent to an image file. The
Graphical Analysis tab will automatically be
set up according to the entries in the
Parameter, Stat Start Freq, Stat Stop Freq,
and Print columns for the given row.

Clear Table - Click here to clear the
Statistical Script File and the Test Results
table. All cleared data will be lost.

To save a script file, go to File >> Save
Script File... or click on Save Script File.

Statistical Analysis Tab

Painless Extraction 2

by R.A WoodAssociates
WWW.rEWood com

Test Comments:

Date/Time: |8/17/2009 10:17

Loaded Data Information:

Amp 1 Data Room Temperature

I | Waiting for User Input

Setup | Quick Plots | Mumeric Deta | Graphical Anclysis  Statistical Analysis | [ cpenpDaafie |

d Date/Time: | 10/30/01 11:55 AM
Analyzer: Agilent 8510 Series
Start Freq 2500.00
Stop Freg: 18500.00

j No. Points: a0

Get Data from Analyzer l Save Data File

Load and or edit statistical script files in the table below. The Measured data and Pass/Fail columns will be filed in automatically in the Test Results table.
Only numeric entries in MHz are valid for the Limit Min, Limit Max, Stat Start Freq, and Stat Stop Freq columns.
Use the following formats for the Parameter, Stat, and Print columns:

Parameter: ch# d

# - channel number (1,2.3.4)
d - data type (m. p)

m -for magnitude data

p - for phase data
ex:chlm

Star: enter only the characters in parentheses

Average (avg)

Min of data (min)

Max of data (max)

Standard Deviation (std)

P-P Flatness (pp)

RMS (ms)

Slope of Best Fit Line {slope)

Min Deviation from BFL {min dev)
Max Deviation from BFL {max dev)
P-P Deviation from BFL {pp dev)

Print Script: x1,%2, y1,y2, hide freq, show table, image out

x1 - x-ais start value

X2 - x-axs stop value

y1 - y-ads start value

¥2 y-znis stop value

hide freq - (T, F)

show table - (T, F}

image out - {i ) to print to an image file. Leave blank to print to default printer.
Leave this column blank to not print

Enter zeros forx1, 2, y1, and y2 to autoscale.

ex: 0, 2000,-10, 10 F. T.i

Clear Tables \J  Fun Prirt Script|

Script File:
H Test Label Measured | Limit Min | Limit Maoc| Units| Pass/Fail| Parameter | Stat Start Freq| Stat Stop Freqg| Stat | Pri J
1 Average Gain -30 0 dB chlm 2750 2950 avg | 2750.
2 Madmum Retum Loss £5 -55 dB chlp 2750 2950 max | 2750,2950 -
|
g i =
Statistical Script Fle: & C:\Users\Amelia Stein\Desktope-mail\PE Statistical Script bd ‘ Open Seript File\“ Save Script File
Test Results:
H TesffLabel Measured Limit Min Limit Maoc Units
1 Avffrage Gain -15.78 -30.00 30.00 dB PASS
2 Ifimum Retum Loss 60.75 -65.00 , | -55.00 dB PASS
y A 1
/
I Save Test Results.

Copyright ©1558 - 2008 by R. A. Wood Associates www rawoodfifom
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To open a script file, go to File >> Open Script File... or click on Open Script File.

Statistical Script File - This field displays the path to the location that the Statistical Script File has been saved to or loaded from.

Test Results - This table displays the test results from the Statistical Script File. It contains the first seven columns from the table
above with the Measured data and the Pass/Fail determination filled in.

To save a test results file, go to File >> Save Test Results File... or click on Save Test Results.

Test Results File - This field displays the path to the location that the Test Results file has been saved.

Data File - If an S2P File was loaded or saved, the file location will be displayed at the bottom of the tab.
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Below is a sample Script File that was created in Painless Extraction and opened in Excel. This file may also be opened in Notepad, or

WordPad. The script file is used to perform Pass/ Fail analysis on the data retrieved from the analyzer or an S2P file. A script file may be
loaded into the table and edited, or a new file may be created. To create a script file, type the desired specifications in the table. The
script file will be read line by line. If one line is left empty, the remainder of the file will be ignored. Please note that loading a script file
will erase any data that is currently in the table. Save this data first. For a description of the individual columns please see the next page.

Ed Microsoft Excel - Sample Script 3.ixt - (O] %]
@J File Edit Mew Inset Fomat Tools Data Window Help pe a guestion for help x
NMEHS S VE & B-F/9-0-18 = -2 io@ g al - 10 - E
E_’, Go to Office Live | Open = | Save = !
E18 - B
Al B /. ¢ | o [ E |F] 6 [ H | 1 [ J [K]| L =
| 1 |# Test Label Measured Limit Min |Limit Max Units Pass/Fail Parameter Stat Start Freq Stat Stop Freq Stat Print Script —
| 2 |1 Average Magnitude of Channel 1 -30 30 dB ch1m 2000 20000 avg 3000, 18000, -22 -8, F, T,1i
| 3 | 2 Maximum Magnitude of Channel 1 -30 30 dB ch1m 3000 18000 max 2000.20000.-10,-6,F.T.i
| 4 | 3 Min MagnitudeValue Channel 1 -30 30 dB ch1m 1000 21000 min 900, 2200, -30, 30, F, T.i
5
b
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" # - Reference Number of the Test. This is not a required field.

" Test Label - Description of the Test. Use descriptive labels to help troubleshooting results after the tests. This is not a required field.

" Measured - Value measured by the test. This will be blank in the script file. It will be filled in on the Test Results table.

" Limit Min - Minimum value to be compared with the Measured value. Only a numeric entry is valid. Use the units column or Test Label
for a description.

" Limit Max - Maximum value to be compared with the Measured value. Only a numeric entry is valid. Use the units column or Test Label
for a description.

n Units - Units that the test will be measured in.

" Pass/Fail - Determined by checking whether the Measured value falls between the Limit Min and Limit Max. This will be left blank on the
Statistical Script File and automatically filled in on the Test Results table.

" Parameter - This is the channel and type of data that will be analyzed. Please note that the 8757¢ and the 8757e do not have phase data.
Parameter Options (Only the characters in parentheses are valid entries):

&) Channel 1 Magnitude (chl m)
Q Channel 1 Phase (chl p)
a] Channel 2 Magnitude (ch2 m)
a] Channel 2 Phase (ch2 p)
&) Channel 3 Magnitude (ch3 m)
a] Channel 3 Phase (ch3 p)
a] Channel 4 Magnitude (ch4 m)
a] Channel 4 Phase (ch4 p)
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" Stat Start Freq - Starting frequency of the measurement from which statistics are obtained. Only a numeric entry in MHz is valid.
" Stat Stop Freq - Ending frequency of the measurement from which statistics are obtained. Only a nhumeric entry in MHz is valid.
" Stat - This data field represents which statistic will be determined from the selected Parameter, within the limits of Stat Start Freq and Stat

Stop Freq. Statistic Type Options (Only the characters in parentheses are valid entries):
Q Average (avg)

Min of Data (min)

Max of Data (max)

P-P Flatness (p-p)

RMS (rms)

Standard Deviation (std)

Slope of Best Fit Line (slope)

Min Deviation from BFL (min dev)
Max Deviation from BFL (max dev)
P-P Variation from BFL (p-p dev)

0O 0O 0000 0 0 O

" Print - This column is used to specify printing parameters to quickly and easily print the Graphical Analysis tab data for the given row.
The specifications for each row will be printed after the Run Print Script button has been selected. To not print a given row, leave the
Print column blank. The format for the print column parameters must be entered as follows:

x1, X2, y1, y2, hide frequency, show table, image file

x1 - Analyze Freq Start(MHz) - The start frequency for scale on the graph.

x2 - Analyze Freq Stop (MHz) - The stop frequency for the scale on the graph.

y1 - Amplitude Start - The minimum y-value for the scale on the graph.

y2 - Amplitude Stop - The maximum y-value for the scale on the graph.

hide frequency - (T or F) - Enter T or F to hide or show the frequencies on the graph respectively.
show table - (T or F) - Enter T or F to show or hide the <B>Test Results</B> table on the graph.

image file — (i) — Enter i to print to an image file. Leave blank to print to the default printer. The image file will automatically be
saved in the same directory as the Statistical Script File.

Enter zeros for x1, x2, y1, and y2 to autoscale the plot for print.

0 0 0o o 0 o0 d
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Below is a sample Test Results File that was created in Painless Extraction and opened in Excel. This file may also be opened in
Notepad, or WordPad. The top of the file contains the test date/time, text comments, and the analyzer setup information. After this
header information, the test results table is displayed.

" This table contains the test results from the script file. It has the first seven columns from the script file table with the Measured data filled
in and the Pass/Fail determination filled in.

n You may save the test results to a file by clicking on the Save Test Results button on the Statistical Analysis Tab or by going to File >>
Save Test Results File...

[ Microsoft Excel - Test Results File

@J File Edit  Miew Insert Format  Tools Data  Window Help  Adobe PDF Type a question For help

DEH SR ITE | $BLRA-F 9-0- @ = -4 %M P o @! Arial -0 -|B I U|E=SE=E8 % » S0

neh

B22 - 5
A B | ¢ [ o | E [F ] & [ H | Vv | J [ K | L [ M | N [ 0 [ P | @ |

|1 [111/28/2006 10:01 PM
| 2 || Midwest RAW 2-11 SN 003
| 3 || Freq (MHz)! 521 Magnitude (dB) Phase Data Mat Avaliablel 511 Magnitude (dB) Phase Data Mot Awaliablel 512 Magnitude (db)l Phase Data Mot Avaliablel 522 Magnitude (db)l Phase Data Mot Avaliable
| 4 |l Agilent 3757 c/e Scalar Analyzer! Start Freq: 500.00! Stop Freg: 18000.001 Mumber of Points: 401

5
| B |Test Mo Test Label Measured Limit MIN Limit MAX Units Pags/Fail
| 7 1 Slope 11.51 10 12/dB PASS
| 8 | 2|P-P Flatness about BFL 1.4 0 3dB P-P PASS
| 9 | 3 in gain at high end of band -1.4 -3 0dBe PASS
|10 | 4 May Retum Loss -14.08 59 -12.dB PASS
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Below is a sample S2P file that was saved using Painless Extraction and opened in Notepad. These files are in standard S2P format and
may be opened using Notepad, WordPad, or Excel. The top of the file contains the header information which includes the test date/time,
test comments, and the setup parameters for the analyzer used. The rest of the file is tab separated data.

' Microsoft Excel - Ampl Data.s2p

‘] Fle Edit View Insert Format Tools Data Window Help Type a
NEEHSGRIVE $LB-F/9-0-RZ-33 S0 gl -0 - B USEE=EES % 0 WS
E} Go to Office Live | Open = SEVEY!

040 - P

A [ B [ C | D [ E | F G H
| 1 [110/30/01 11:59 AM
| 2 |l Amp 1 Data Room |Temperature
| 3 |! Freq (MHz) 511 Real 511 Imag $21 Real $21Imag $12  Real S$12 Imag S |22 Real 522 Imag
4

| 5 | Freq (MHz)! 511 |Magnitude (dB)! 511 Phase (degrees) ! 521 Magnitude |(dB)l 521 Phase (degrees)! S12 Ma | gnitude (dB)! 512 Phase (degrees)! 522 Magnitude (dB)
| 6 |l Agilent 8510 Se  |ries! Start Freq: 0.000000! Stop Fre  g: 0.000000! Nu  'mber of Points: 2 |01 Automatically  Write Data to Fil e After Extractio  n: F! Use Correctior
| 7 #MHZSDBRA0
| 8 | 2500 -13.32059061 1748741102 11.49281522 132.2345962 -64 40460587 -115.70393 -24.34104932 40.4607481
| 9 | 2510 -13.3983384 -16.76650095 11.65590738 130.9985917 -63.43663276 -115.096559 -24 B2TTA147 3995173159
10| 2520 -13.49551099 -20.93862347 11.67625083 129 6468443 -62 29634302 -111.0256496 -24.30789062 3855519048
|11 2530 -13.61262347 -22 70058522 11.64203352 128.1654563 -65.02205486 -101.3904669 -24.24621414 39.71323193
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PEinIeSS Emcﬁon 2 Test Comments: Date/Time: 17/27/2009 12:33
- 1 10/30/01 11:59 AM ]
byRA W”;‘““""am | Amp 1 Data Room Temperature =
www.rawood com | Freq (MHz) 511 Real 511 Imag 521 Real 521 Imag 512 Real 512 Imag 522 Real 522 Imag
|| Wating for User Input L]
Setup | uick Plts | Numec Deta | Grapfical Anaysis | Sttisical Anaiyis | [_OpenDetafie | GetDatafom mnalyzer | Save DataFie |

Brslyzer Seres
Hlaglert 3510 Sarcs

Impedance. Enter Production Testing Mode:

‘;’SDOhm

GPIB Address of Analyzer

_— 1B
The Start Frequency, Stop Frequency, and Number of ¢
Points cannot be retneved from the 8510 Networic GPIB Interface Number
Bralyzer. Pleass make surs you enter the parameters s
comecly at left. sa the extracted S-parameters can be 4o
ned up corely infrequency.

Network Analyzer  Network Analyzer
Start Freq (MHz)  Stop Freq (MHz)

Painless BExdraction Production Testing

™ Automaticaly Wte Data to File after Extracti

I™ Use Comection Data

¥ Save Data File
Save Data Directory
Magritude

Channel 1 511 Magnitude (dB)

Channel 2 521 Magnitude (dB) | v Save TESt H.BSL.I“S File
Channel 3 512 Magnitude (dB) |
Save Test Results Directony

Channel 4 522 Magnitude (dB)

I™ Use Intemolative Comection Data

™ Change Channel Descriptions

[ Run Print Script

Include in file name: Part Number

¥ Date/Time I
Month Format
& Numeric Format I

¢ 3 Letter Format

v Serial Number

erial Number Tester

File: Name Format
|/ Fart Number, Date/Time, Serial Number, Tester | =]

2009-07-27 12_36_54

Start Bxtraction p, p Exit

Production Testing Mode

The Production Testing Mode enables the user
to quickly test multiple components and save the
results to a file in an automated fashion.

Before entering the Production Testing Mode,
setup the Analyzer Series parameters on the
Setup tab, and the Statistical Script File on the
Statistical Analysis tab.

Click here to enter the Production Testing
Mode. A dialog box will open in which the user
can setup the production testing settings.

Save Data File - Select this option to
automatically save the data to a file after the
extraction is complete. The data file will be
saved in the Save Data Directory under the
name displayed in the File Name Preview below.

Save Data Directory - This field displays the
path to the directory in which the data file will be
saved after the extraction is complete. To select
a new directory, click the file folder to the right,
and browse for the desired save location. Once
you have located the desired directory, click the
Current Directory button.
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Save Test Results - Select this option to automatically generate and save a test results file after the extraction is complete. The test
results file is generated using the statistical script file that is open on the Statistical Analysis tab of Painless Extraction. The script file
must be opened in Painless Extraction before the Production Testing may begin. The test results file will be saved in the Save Test
Results Directory under the name displayed in the File Name Preview.

Save Test Results Directory - This field displays the path to the directory in which the test results file will be saved after the extraction
is complete. To select a new directory, click the file folder to the right, and browse for the desired save location. Once you have located
the desired directory, click the Current Directory button.

Run Print Script — Check this box to run the print script from the Statistical Script File as part of the Production Testing. If this box is
left unchecked, the Statistical Script File will still run, but the Print Script column will be ignored.

Date/Time - Select this option to included the current date and time in the file name for the Data File and the Test Results. Select
between Numeric Format and 3 Letter Format for the format of the date and time.

Serial Number - Select this option to include the Serial Number in the name of the Data File and the Test Results File. Enter the Serial
Number in the field to the right.

Tester - Select this option to include the Tester's name or initials in the name of the Data File and the Test Results File. Enter the
Tester's name or initials in the field to the right.

File Name Preview - This field displays the naming scheme for the Data File and the Test Results File.
Part Number - Enter the Part Number here to include it in the file name of the Data File and the Test Results File.

File Name Format - Select the desired file name format from the drop-down menu. See the File Name Preview to view the selected
format.

Start Extraction — Click here to extract data from the Analyzer Series and perform the production testing.

Exit — Click here to exit the Production Testing Mode and return to Painless Extraction.
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" The default printer is set for a postscript type printer.
" To print on an ink jet printer go to Tools>>Options. In the pop up window, click on the arrow next to Paths and select
Printing.
x|
| /Paths

— Performance and Disk
T Front Panel
I " Colors
CiprogramRePnnG
S Miscellaneous =

¥I Server: Configuration

¥I Server: TCP/IP Access

¥I server: EXported ¥is

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

Erowse, ., | |E| |

Insert Before | Insert After | Replace | Remove |

Zancel | Help

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

Printing Cont.

ifﬂ Options
I Printing j
& Standard printing [~ Margins
[ allow printer dithering @# inches

¥ Color/Grayscale printing

£ Postscript printing £ mm
™ PostSoript level 2
£ Bitmap printing

Tap

0,00
0.00

Baktan

Leftjo.00  |o.00  Right

Cancel

Help

On the panel that you want to print, go to File>>Print
Window.... In the dialog box select the ink jet printer and

click Print

General |

&eant x|

 Select Printer

S & o

Auto Intuit  Auko Microsoft Fax
Internal Pri... Office Docu...

L«

HP LaserJet
2100 Seri...

Status: Fieady

[~ Printtafile  Preferences |

Enter either a zsingle page number ar a zingle
page range. For example, 512

Location:

Camias: Fird Printer... |
— Page Range

) Murmber of copies: |1 3:

) Selection, € Curent Fage

" Pages: I'I

I~ Call
LG

Pritt Cancel |
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Help Menu

" For help on functions while Painless Extraction 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).

" For additional Help resources please visit our Software Support Forum at: http://helprawoodsoftware.rawood.com/tiki-index.php

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

Click on Show Context
Help to bring up Help
window.

File Edit Cperate Tools Window

This is an example Context Help Window that is displayed when the mouse
button hovers over the Setup Tab. Move the mouse to hover over different
buttons, graphs, or tables to view help on other functions.
) [m]|

CEr - ShiftHL

Pﬂ i“ Iess Extrﬂ'cti ¥1, Function, & How-To Help...  Ckrl+?

i Search the LabWIEW Bookshelf ...
By A, A, Wood Associzies Helo For This VI
W F WO G COiT _

Taking an MI-D&Qm:x Measurement,

II YWaiting for Liser Input

Patents

Setup | Quick. Plots | MumericC  p,
About LabYIEW. ..

analyzer Series

B! Context Help

Pl
-l
Tab Conkral

‘fou may select one of the Following tabs:

Setup - You may choose the analyzer series, enter sekup parameters, change
channel labels, and select various options for the output of data,

Quick Plots - The following eight plots are displaved: Channel 1 magnitude,
Channel 1 phase, Channel 2 magnitude, Channel 2 phase, Channel 3
magnitude, Channel 3 phase, Channel 4 magnitude, and Channel 4 phase,

Mumeric Data - Two data kables are displaved: Magnitude/Phase and Real!
Imaginary

Graphical Analysis - Large plok and statistical analysis of selecked data is
displayed,

statistical Analysis - Use this tab to load and) or edit scripk files bo be used
for PassiFail analysis of daka,

114
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" We currently offer several methods for purchasing our software products:
=) Select the desired method from within the program itself (recommended for single purchases)
=) Use the PayPal Forms on our software download page : http://rawood.com/software_products/purchase_software.html (useful for

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

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

VISA ard




