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Having trouble analyzing an RF path? Fed up with creating error prone spreadsheet analyzes that take forever to create? RF Path
Analysis Toolkit will take the hassle out of analyzing RF paths.

RF Path Analysis Toolkit enables RF designers to use Excel spreadsheets to analyze RF paths (Cascade Analysis). This program offers
the flexibility of developing custom template spreadsheets and libraries while eliminating the common problems associated with modifying
Excel spreadsheets. RF Path Analysis Toolkit works best for designers who would like to build up an RF component library and analyze
several RF paths using a common database of library parts.

Spreadsheet programs are commonly used to perform RF signal path analysis, RF cascade analysis, and RF budget analysis. These
spreadsheets offer the flexibility to create customized analyzes to predict performance of the entire RF path. Traditionally, once a
template spreadsheet has been created with the desired equations and calculations, the spreadsheet is set up to model a particular RF
path by adding specifications of RF components. This can be very time consuming and error prone. Errors are easily incurred by typing
incorrect component information or by accidentally overwriting formulas in the spreadsheet. It is also possible to overlook errors in the
formulas caused by adding or removing rows. If you need to model many RF paths within a system that uses the same RF components,
you would create a spreadsheet for each path. The potential for error within a spreadsheet is multiplied by the number of RF paths that
need to be created. RF Path Analysis Toolkit provides a user friendly interface for developing a database of RF components and
analyzing RF Paths without incurring the errors associated with traditional spreadsheets analyzes.

Key Features

The program is built with a LabVIEW user interface that controls Excel as needed.

Includes three user friendly modules for creating and running RF paths: Path Builder, Path Runner, Library Manager

Uses an Excel "library" spreadsheet for organizing a database of RF components.

&) A preliminary RF component library is included with hundreds of parts.

&) New parts may be added in the Library Manager module, and existing parts may be modified.

&) RF components are modified in only one place instead of in each individual spreadsheet path. This saves time and reduces the
potential for error.

&) The RF Path Analysis Toolkit dynamically loads RF components from the library into the template spreadsheet and formats the
spreadsheet. It then saves the detailed RF analysis spreadsheet.

Uses Excel "template" spreadsheets to perform RF signal path analysis (2 sample templates included).

&) Analyze noise figures, gains, signal levels, third order intercept points, and other parameters for any RF path.

&) The Path Builder interface provides a "real-time" display of the RF path performance as you build up the RF path.

&) Customize the template spreadsheet to add your own calculations.

Build up the RF signal path by cascading RF components together in the Path Builder module.

The RF path parameters and components in each RF path can be saved to and loaded from text files.
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— Requirements

n Trial Version
&) The trial version of RF Path Analysis Toolkit has all the features of the full version with a few limitations:
" The maximum number of components in an RF path is limited to seven.
" The template spreadsheets are locked and may not be customized.

&) The full version is available for purchase for $295.00 (US Dollars). Buy now to unlock all program features.

. System Requirements
&) RF Path Analysis Toolkit was designed to operate in the Windows NT, 2000, and XP environment.
&) The program has not been fully tested in the Windows Vista operating system.

&) Works with Microsoft Excel 97 — 2007. Please Note: Excel 2007 must be in compatible mode using .xIs file extensions.
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Thank you for choosing RF Path Analysis Toolkit!
___Current Version: 2.1.3
___Changesin Version 2.1.3

Path files work better when the named spreadsheet range in the path file does not exist on the template spreadsheet. The program now ignores
named ranges that do not exist on the template spreadsheet, and continues to the next one.

Improved the Sub path capability. "Export to Excel" works with sub path parts, but should be used with caution. This is because not all
parameters available in the library are available in the sub path parts.

Sup path parts can be "updated"” from the originating path files when a path file is loaded that contains sub path parts.
Fixed the "Unlock Template", so now it works with the selected template spreadsheet for registered users.
___Changesin Version 2.0 __

Added two new columns to the RF Path in the Path Builder (Device Slope and Cumulative Slope).
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Updated and improved sub path capabilities, particularly when utilizing sub path parts.
___Changesin Version 1.4

Added new sub path capability.

Added new options when exporting to excel from the Path Builder.

New options for loading/saving path files on the Path Builder settings tab were added.
Users can now drag and drop parts in the path list when using the Path Builder.
There are two new parameter columns in the Path Builder path list.

Fixed several bugs and improved the Ul.

File Path dialog boxes are more descriptive and helpful.

Fixed minor spelling and typo errors.

___Changesin Version 1.2

Excel messages will now be displayed after closing the software if Excel remains open. Added description field to the Transmission Lines.
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Enhanced the registration process.

___Changesin Version 1.1

Enhanced the registration process.

RF Path Analysis Toolkit allows engineers to create RF path (cascade) analysis spreadsheets to analyze their RF and microwave designs. The
program uses library files, RF path files, and template spreadsheets within a LabVIEW user interface to create an full RF path analysis
environment.

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 Path Analysis Toolkit!

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 RF Path Analysis Toolkit for yourself, visit the R.A. Wood software download page at:
http://rawood.com/software_products/download_software_page.html#rf_toolkit_anchor

" Select Download Now! next to the RF Path Analysis Toolkit 2 0 _Installer.exe
n Click Save File to save the installer.
" After the installer download is complete, double click on the RF Path Analysis Toolkit Installer icon to start the installation process.

" Work through the user prompts to install RF Path Analysis Toolkit.
a) Select a folder to save the RF Path Analysis Toolkit setup files to and select OK.
Select Next> on the Installation Wizard
Browse to select a location to save the RF Path Analysis Toolkit program files to, and Select Next>.
Select Next> again to continue with the installation process.
Select Finish to exit and complete the installation.

[ R W

" Once the installation is complete, go to Start>>All Programs>>RF Path Analysis Toolkit 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.
a) Select Register to pay for the full version of RF Path Analysis Toolkit.
&) You may pay through paypal or contact us with other arrangements.
a) Select Continue to use the trial version. Each time you open the trial version you will have the opportunity to register for the full
version. In the trial version the maximum number of components in an RF path is limited to ten. In addition, the template
spreadsheets are locked and may not be customized.

" Click Continue again to use the trial version of RF Path Analysis Toolkit or enter the Registration number and click Unlock Software to
access the full version.

" For detailed screen shots of the installation process visit:
http://helprfpathanalysis2.rawood.com/tiki-index.php?page=Downloading+and+Installing+the+Program
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RF Component

Library
Load File
RF Path File Save File Using components in the RF
Component Library, build up
- an RF Path, or read an
existing RF Path File

v
Validate an RF path with a
simple display of RF
parameters (gain, noise
figure, intercept points, signal
levels, ect)

v

Copy RF Path components
into a Template Analysis

» Spreadsheet and remove
excess rows. Save detailed
analysis spreadsheet.

Detailed
»| Analysis
Spreadsheet

Template
Analysis
Spreadsheet
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RF Component Library
The RF Component Library is a comprehensive database of parts and their specifications. A sample database is included with the
program. Each part uses a unique Lib Ref No (library reference number) that is used to identify the part. All three modules of the RF Path
Analysis Toolkit (Path Builder, Path Runner, and Library Manager) use the RF Library. The Library Manager module can be used to edit,
add, or delete parts from the database. There are two main parts to the RF Component Library:
&) RF Component Library Sheet — This sheet contains all the data for individual parts.
a) Transmission Line Losses Sheet — This sheet contains a table to look-up losses of transmission lines based on frequency and

length.

RF Path
The RF Path is a complete RF signal path that consists of the RF components from the input to the output, and the input parameters such
as the input signal levels, and the input noise levels. The end to end performance of the RF path is calculated based on the parameters of
the RF components that make up the path.

RF Path Files
The RF Path File is a text file that contains all the information for a unique RF path. Information stored in the RF Path file includes the list
of RF components from the RF Component Library that make up the RF path, the input signal levels, the input noise levels, and the
formatting information.

RF Template Spreadsheets

The Temple Spreadsheet is an Excel spreadsheet that contains the calculations for the RF path. The template spreadsheet is always

longer than the longest RF path to be analyzed. Template spreadsheets are saved to detailed spreadsheets while RF Path Analysis

Toolkit is running. Template spreadsheets may be customized as long as certain guidelines are followed. The RF Template has several

parts:

a) Component Sheet - This is where all the RF Component Data from the RF Component Library is placed when a Detailed
Spreadsheet is created. Do not make formula changes to the RF Template on the Component sheet as it will have little effect on the
Detailed Spreadsheet.

&) Analysis Sheet - This sheet uses the data from the Component Sheet to calculate a detailed analysis of the RF Path. The formulas
on this sheet should represent the detailed analysis that is desired of the RF path.

&) Charts - There are several charts to display the data calculated in the Analysis Sheet.

Detailed Analysis Spreadsheets
The Detailed Analysis Spreadsheet is created from the template spreadsheet and the RF path file. This spreadsheet contains the RF
components and their parameters, the RF path parameters from the RF path file, and the formatting information from the RF path file.

10
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Support files for RF Path Analysis Toolkit are
located in the
C:\ProgramFiles\RFPathAnalysisToolkit
directory. These files include the sample RF
Template Spreadsheets and the RF Component
Library. Within this directory is a subdirectory
named “Level 1 Directory”. This subdirectory
organizes the Detailed Analysis Spreadsheets,
Sample Path Files, and user defined path files.

Level 1

File Directory Structure
-

RFPathAnalysisToolkit
|

"_l Level 1 Directory Support Files
1

User Created | —— = .
Level 2 "J "J Detailed Spreadsheets
Directories | |
| |
’/1 /J Sample RF Path Files

Level 1 represents the top level directory for saving files in the program. By default, all path files and Detailed Analysis Spreadsheets are saved to

this location. At the startup of the program, this folder must be specified on the Settings Tab of the main panel by selecting the Default Directory
for Saving Spreadsheets. If the path files are ever moved to a new location, simply specify the new directory that points to their location. This

allows the program files to be portable.

Default Direckory For Saving Spreadsheets (Level 13

:'\Program Files\RFPathanalysisToolkitiLevel 1 Directorsy h’l
L

Level 2

Level 2 folders may be created by the user to separate individual analyzes and their associated path files. The level 2 folders must be created as
subdirectories of the level 1 directory. The level 2 directories may be specified in the Path Builder module.

Folder Far Detailled 55 (Level 23
I'E CetailedSpreadshests = l

11
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This is the main panel of the RF Path
Analysis Toolkit. There are three
primary sections in this program:

Path Builder - The Path Builder is
used to create RF paths with parts from
the RF Component Library. You can
also load RF path files, change the
order of the RF components, and save
RF path files.

Path Runner - The Path Runner is
used to run a series of RF paths. This
is useful when you have multiple RF
paths set up, or when components in
the RF library have been updated. You
can use this utility to run the RF paths
that were affected by the updated RF
components.

Library Manager - The Library
Manager is used to edit RF
components in the RF Component
Library. You can add new parts, edit
existing parts, or delete parts.

RF Path Analysis Toolkit Main Panel

12
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File Edit Help

3 RF Path Analysis Toolkit 2.1.3

RF Path mimv)etﬁngs |

RE PATH ANALYSIS TOOLKIT

— Path Builder

— Path Runner

| Library Manager

ymr 2 T RE = O S " SN

~_J Default Paths Defined?

The Path Builder is used to create RF paths using parts from the RF
Component Library.

The Path Runner is used to run a series of RF paths, in a batch type
environment,

The Library Manager is used for editing RF components in the RF
Component Library.

—

RF Path Application Tab

The RF Path Application Tab opens in the first
window at the start of the program. This tab is
used to navigate through the three primary
sections of RF Path Analysis Toolkit. The
following options are available on this tab:

Settings Tab — Provides access to the RF Path
Analysis Settings. Displays fields for various paths
and parameters used in the RF Path Analysis
Toolkit. Make changes to the settings on this tab
before accessing other parts of the program.

Default Paths Defined - This indicator turns
bright green when the paths fields on the Settings
tab are defined. It turns dark green when they are
not defined. Make sure the indicator is bright
green before proceeding to the rest of the
program.

Path Builder — Click this button to open the Path
Builder module, and Excel.

Path Runner — Click this button to open the Path
Runner in a new window.

Library Manager — Click this button to open the
Library Manager and Excel.

Exit — To exit the program go to File>> Exit or
click the ‘X’ in the upper right corner. The Exit
button will stop the program operation. It will not
close the program.

13
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The Settings Tab on the main panel
of the RF Path Analysis Toolkit is
used at the start of the program to
setup the file directory structure and
to locate the support files. By default,
the program expects the RF
Component Library and Template .
spreadsheets to be located in the +\Program Files\RFPathAnalysisToolkit\RFPATLIbrary 2- =
C:\ProgramFiles\RFPathAnalysisTool

kit directory. If these files have been
moved or if the file names have been
changed, it is important to adjust the +\Program Files\RFPathAnalysisToolkit\RFPAT Template4- =
settings on this tab accordingly. This

tab is also used to select the Level 1

directory for saving files. See the
following page for descriptions of the
features available on this tab.

C:\Program Files\RFPathAnalysisTookit\Level 1Directory

RF Companent Library

Transmission Line Losses

14
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RF Component Library Name — This field should contain the path to the RF Component Library Excel file. This

file will be referenced by the program in all three modules. By default, this file is located in the C:\Program lgl RFPATLibraryz-0
Files\RFPathAnalysisToolkit directory under the name “RFPATLibrary2-0.xls”. If the default directory or name : E”E"E;!%”“ Excel Worksheet
have been changed, click on the folder icon to the left of the field to browse for the new file. =

Path Analysis Template Spreadsheet Name — This field should contain the path to the desired RF Template

Excel file. Three sample templates have been included with the program (RFPATTemplate4-2,
RFPATTemplate6-3, and RFPATTemplate 8-4). The selected file will be referenced by the program in the Path  [xg] EFPATTftEE“P'aff3'3k -
Builder, and the Path Runner modules. By default, the file is located in the C:\Program T

Files\RFPathAnalysisToolkit directory. Click on the folder icon to the left of the field to browse for the desired
template file.

Default Directory for Saving Spreadsheets (Level 1) — This field should contain the path to the directory in
which the Detailed Spreadsheets will be saved to by default. It is recommended that an RF Path Analysis
Toolkit folder be created in My Documents or on the Desktop for this purpose. This directory is the Level 1
program folder (see File Directory Structure) that is referenced by the program in the Path Builder, and the Path
Runner modules. Click on the folder icon to the left of the field to browse for the default directory. Use the Select
Cur Dir button once you have found the desired folder.

Template Sheet Name — This is the worksheet name for the main sheet in the RFPATTemplateX-X.xIs file. By
default, the worksheet is named “Analysis.” It is recommended that this setting remain unchanged. For y Analysis ¢
advanced users, if this name has been changed, type the new name in the Template Sheet Name field.

Component Library Sheet Name — This is the worksheet name for the main sheet in the RFPATLibrary2-0.xls

file. By default, the worksheet is named “RF Component Library.” It is recommended that this setting remain i RF Component Library
unchanged. For advanced users, if this name has been changed, type the new name in the Component Library

Sheet Name field.

Transmission Line Sheet Name — This is the worksheet name for the second sheet in the RFPATLibrary2-0.xls { Transmission Line Losses /'
file. By default, the worksheet is named “Transmission Line Losses.” It is recommended that this setting remain

unchanged. For advanced users, if this name has been changed, type the new name in the Transmission Line

Sheet Name field.

Save Settings — Click the Save Setting button to save the current setup as default. A dialogue box will pop up
to replace the “RF_Path_App_Preferences.txt” file. This file allows the default settings to automatically load into
the program at startup.
_— . . RFPATTemplate_nprotected
Unlock Template — The original RFPATTemplateX-X.xIs file is write protected to prevent formulas and other [ag] ] A P e Rt
data from being edited. Click the Unlock Template button to create an unprotected copy this file. The new file 1l | 25 KR
will be saved in the Default Directory for Saving Spreadsheets under the name
“RFPATTemplate_Unprotected.xIs”

15
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This is the main tab of the Path
Builder module. The Path Builder is
used to create RF paths with parts

/55! RF Path Builder _oixj| fromthe RF Component Library.
Fle Edt Help \ The RF Component Library will
\ \ \ . .
Path Builder | Format Info | Settings | RF Path Title: | SAMPLE 1 PATH CLOSE ‘ al{tomatlca"y open in Excel when
oter for Detaled 55 (erel 2 1 q i this module is opened. After a path
older for Detaile evel th Fil - oad Path ~ th = P :
: Path File Mame L Pa Save Pa Export to Exc ha.s been Created, |t may be
% DetailedSpreadshests 4 .
e Library Parts S—— o (e ot exported to Excel for analys_ls. See
|5ample Path. xis DEFAULTPART u::.:.r.r.e;t.:.r Default P Part -0.001( 0.001 50 the foIIowmg pages for details about
== e ] L= Connector | TNC/SMA Adpater B3 0.22 ] 0.23 109 100 the features available on this panel.
Revision Date 10/14/2004 |Rev_Date
Signal 1 Input -75 Signal_1_dBm
e =E e A Format Info Tab — Used to
RF SR Required (d8) |10 SNR_Required setup the cell format for the
Receiver IF BW (MHz) |500 Rec_BW_MHz Excel detailed Spreadsheet
Signal 3 Input {two tone|-15 Signal_3_dBm '
- B. Settings Tab — Provides
-J il T 3 access to the settings for
| Bt the Path Builder support
5] Qcomector | aiestwene | veeiea: | Repacepart | Removepart | Emptyust | files, and the default cell
] N 75.00 -15.00 format for the detailed
{ LIBREFNO Part Description Nominal | CUM | Noise | CUM | siG1 | si62| T.0. | cuM | Pout | 5162 |Device | CUM (4] spreadsheet. Make
Type Gain | Gain | Figure | Noise | Power | Power | O.LP T.0. 1dB |DIFFFrom| T.0. Pin N
v v | Figure v | 11p | v  IcompPoint| Spurs | 1d8 changes to the settings on
| MODULEIN Marker Module Input 0.00 | 0.00 | 0.00 | 0.00 |-75.00 |-15.00 | 150,00 | 150.00 | 150.00 151,00 this tab before building a
| SAMPLEIS1 Switch Sample 15P3T 60 dB 0.80 | 0.80 | 0.80 | 0.80 |-75.80 |-15.80 | 28.00 | 28.80 | 20.00 | -35.80 | -87.60 | 21.80
SAMPLEIFL1 Filter Sample 1Prefiter L1 | -1.50 | -2.30 | 1.50 | 2.30 |-77.30 |-17.30 | 150,00 | 28.80 | 150.00 21.80 path.
PAD-01.0 \ttenuator|  PadfAttenuator [1 dB] 1.00 150.00 150.00
SAMPLE1L1 Limiter Sample 1 Limiter L1 0.40 |-3.70 | 0.40 | 3.70 |-78.70 [-18.70 | 22.00 | 23.97 | 14.00 | -32.70 | 8140 | 16.97 C .
SAMPLE1AR1 Amplifier | Sample 1 Amplifier 1 20.00 [ 16.30 | 3.50 | 7.20 |-58.70 | 1.30 | 28.00 | 1145 | 1500 | -13.70 | -53.40 | -0.38 Close —To exit the Path
SAMPLEIFLS Filter Sample 1LP Filter -1.00 [1530 | 100 [ 7.21 [-59.70 | 0.30 [150.00 | 1145 [150.00 0.33 Builder pane| and return to
the RF Path Analysis
Toolkit main panel, click on
<] i L|Y| the Close button. Using
. . File>>Exit will close the
Final Path Analysis 3 .
| SAMPLEIFLS | Fiter |  Sample 1lPFiter | -1.00 [15.30 | 100 | 7.21 |-58.70 | 0.30 | 150.00 | 1145 | 150.00 | | | 038 | entire program, not just the
Path Builder module.

16
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Library Parts — The Library Parts table displays the RF parts from the RF Component Library that match the Part Type listed in the field
below. These parts will be used to create an RF Path.

Part Type — Click on the Part Type field to select the
type of part to display in the Library Parts table. RF
Parts, Transmission Lines, and Sub Path files may be
selected. Parts may be sorted by type or by name. To
search for a part by name, select the Component User
Search option and type the first few letters of the
component name in the search field.

Add Part to End — To add a part to the end of the
path, highlight the desired part in the Library Parts
table, and click the Add Part to End button. The part
will be displayed at the bottom of the Path table below.

Insert Part — The selected part from the Library Parts

table may be inserted above the selected part in the
Path table by clicking Insert Part.
"""_T_'E"__

i Correcr [_mectacerare | mumeverws | espeyiee |
- a - - o Ew 1"“ -
L= Part Descrpton tiominal | CUM | Fiose [ UM ru 562
Tyoe Figure | Nose n- DOFF From r.n. m
L MOCLLEDN | Morkwy | Wi ot | 00 0.0 | Q00 | 000 |-7ROQ 1500 l!:Il.'.l}_qﬂ'II E"II_ 1 15100
SOPEES] | Seih | Sacle IPMEOM | 080 | 0N | 080 | D80 |-780 |-15.80| 00 | MM | 2000 | - | 4780 | 218
RERL e Hephe L e LD L | CER | LR | R TR TR RN BN | RN [
SAMPLE B | mter | Samgle limterl] | 0% |-A% 040 | 1% [-AM |- 2200 | 797 | MO0 | -RX | SL40 | 169 |
SAMFRLE LA L Ampider Sampie | Ampifier | .00 | S0 | AW .39 I-E.H} L | =00 145 1500 =150 ~S1LA0 ]
SWMPLENLS | Fler | Sape LLPFiler | -LO0 [15.30 | 1.00 | .71 |-99.70 | 0.30 | 150.00 | 1045 | 150.00 | | | am
| *
4 :l_l
\ SMPETLS Fiter Sampie 1 LF Filter 100 | 1% 1 Il -390 | 0.00 | 15000 | 1L43 | 150000 4%

17
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Replace Part — The selected part in the Path table may be replaced by the selected part in the Library Parts table by clicking Replace
Part.

Remove Part —To remove a part from the path, selectthe desired part in the Path table and click Remove Part.

Empty List — To clear the Path table, click Empty List.

Path — The Path table displays the current RF path components as well as a simple analysis of the path. You can drag and drop RF
components in the path table to rearrange the parts as desired. See the Detailed Spreadsheet for a more in depth analysis of the Path.

The following page describes the analysis parameters displayed in this table.

Final Path Analysis — The Final Path Analysis row displays the end results of the simple analysis up to and including the last part.
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The following parameters are displayed in the Path table on the Path Builder tab. These parameters are useful when designing RF paths
with difficult dynamic range requirements. They provide more insight into dynamic range contributors as you are building the RF path.
Parameters in green are exported directly from the RF Component Library. Parameters in black are calculations associated with the
selected path. As the path is created, each calculation updates automatically.

" LIBREFNO — The Library Reference Number is a unique identification string for each RF component in the RF Component Library.

" Part Type — Indicates the type of RF Component. Part Types include connector, Marker, Limiter, Isolator, Amplifier, Power Divider,
Power Combiner, Filter, Temp Comp, Switch, Mixer, Antenna, Coupler, Cable, Attenuator, Equalizer, Transmission Line, and Sub Path.

" Description — Provides an identifying string, part number, or manufacturer’'s number for each component in the path.

" Nominal Gain — Displays the device nominal gain associated with each individual component in dB. These values are taken directly from
the RF Component Library. To edit the nominal gain for a component, go to the Library Manager module and select Edit Part.

" CUM Gain — Calculates the cumulative gain to device output as a running total down the table. The last row indicated the net gain for the
path in dB.

" Noise Figure — Indicates the noise figure for each individual component in dB.

" CUM Noise Figure — Calculates the cumulative noise figure as a running total down the table. The last row indicates the total noise

figure for the path in dB.

LIEREFMC Part Descripkion Mominal | CUM | Moise LM Slcl | 5IGE | T LM Pouk Sl 2 Device CUM | &
Tvpe 3ain Gain | Figure | Moise | Power | Power | O.IP T.COn., 1dE |DIFF From| T.Q. Pin r
W W Figure W LI.F W Comp Poinkt|  Spurs 1dE
MODULETN Marker Module Inpuk 0.00 ] 0.00 0,00 |-75.00 |-15.00 | 150,00 | 150,00 | 150.00 151.00
SAMPLE1SL Swikch Sample 1 SP3T 60 dB -0.80 ] 0.80 0,80 |[-75.80 |-15.80 | 258.00 28.80 20.00 -35.80 -57.60 | 21.80
SAMPLE1FLL Filter Sample 1 Prefilter FLL -1.50 ] 1.50 2,30 [-F7.30 |-17.30 | 150,00 | 253.80 | 150.00 21.80
PAD-01.0 : tor|  Padfatben ] -1.00 ] 1.00 ] ; ] 0 21,50
SAMPLE1LL Lirniter Sample 1 Limiter L1 -0.40 ] 0.40 3.70 |[-78.70 |-15.70 | 22.00 23.97 14.00 -32.70 -51.40 | 16,97
SAMPLE1AR] Amplifier Sample 1 Amplifier 1 20.00 ] 3.50 7.20 [-58.70 | 1.30 | 258.00 11.45 15.00 -13.70 -53.40 | -0.38
SAMPLELFLS Filter Sample 1 LP Filker -1.00 ] 1.00 7.21 [-59.70 | 0,30 | 150.00 | 11.45 | 150.00 -0.38
SAMPLE1M1 Mixer Sample 1 Mixer -7.50 ] 7.50 7.32 [-67.20 | -7.20 | 11.00 2,59 3.00 -10.20 -36.40 | 543 —
SAMPLELIFLZ Filter Sample 1 LD Reject Filker -3.00 ] 3.00 7.45 [-70.20 |-10.20 | 150.00 2,59 150.00 -5.43
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SIG 1 Power — The Signal 1 Power at device output is calculated as the Signal 1 Input plus the CUM Gain in dBm. The Signal 1 Inputis
defined in the Path Input Parameters table.

SIG 2 Power — The Signal 2 Power at device output is calculated as the Signal 2 Input plus the CUM Gain in dBm. The Signal 2 Input is
defined in the Path Input Parameters table.

T.0. O..P. — The device third order output intercept point in dBm
CUM T.0O. LIP.-The device third order input intercept point in dBm
Pout 1 dB — Output power 1 dB compression point in dBm

SIG 2 DIFF From Comp Point — Calculates the difference between Sig 2 Power and Pout 1dB. Data is only displayed for components
that contribute a value greater than the breaking point as defined on the Setting tab of the Path Builder module. The breaking point
reduces the visual noise in the path file and allows you to easily pinpoint significant components. Sig 2 DIFF From Comp Point values
below this set point will not be displayed in the Path table. By default, this value is set to -40. If the SIG 2 DIFF From Comp Point is less
than -40, the values will not be shown. To change this value, see the Settings tab options.

Device T.0. Spurs — Calculates the third order spurs at the device output. Values are only displayed for components that produce a
significant SIG 2 DIFF From Comp Point as described above.

CUM Pin 1 dB — Displays the cumulative input power 1 dB compression point in dBm.

Slope —
CUM Slope —
Part Descripkion Mominal | <M | Moise L Sl | SIG 2 T.0., LM Pout SIG2 Device L Slope LM
Tvpe zain Gain | Figure | Noise | Power | Power | O 1P T.C. 1dE | DIFF From | T.O. Pin Slope
W W Figure W IL.I.P W Comp Poinkt!  Spurs 1 dB W
Marker Module Input 0.00 0.00 0.0a 0.00 |-75.00 (-15.00 | 150,00 | 150,00 | 150.00 151.00 0 0.0a
Switch Sample 1 SP3T 60 dB -0.80 | -0.50 | 0.50 0.80 | -75.80 [-15.80 | 25.00 258,580 20,00 -35.50 -g7.60 [ 21.80 0 0.00
Filter Sample 1 Prefilter FLL -1,50 | -2.50 | 1.50 2,30 | -77.30 (-17.30 | 150,00 | 25.80 150.00 21,80 0 0.00

\ttenuator]  Padfatkenuator [1 dE] -1.00 1.00 -18.30 | 150,00 | Z5.80 | 150,00 0,00

Limiter Sample 1 Limiter L1 -0.40 | -3.70 | 0.40 370 |[-78.70 | -18.70 | 22.00 23,97 14.00 -32.70 -81.40 | 16,97 1] 0,00
Armplifier Sample 1 Armplifier 1 20,00 | 16,30 | 3.50 .20 [-558.70 ) 1.30 | 23.00 11.45 15.00 -13.70 -53.40 | -0.33 1] 0,00
Filker Sample 1 LP Filker -1.00 | 15,30 | 1.00 2l |(-59.70 | 0,30 | 150,00 | 11.45 | 150.00 -0.35 1] 0,00
Mixer Sample 1 Mixer 750 | 780 | 750 732 |-e7.20 | <720 | 11.00 2,59 3.00 -10.20 -36.40 [ -5.43 1] 0,00
Filker Sample 1 LO Reject Filker -3.00 | 4.80 | 3.00 745 |-70.20 | -10.20 | 150,00 2,59 150.00 -5.43 1] 0,00
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Foider for Detaled 55 fLevel 7) m:&m [mm 'Imml*mmau'i
7 Detadactiorsaciuety -l
Ff'""_"f“'“"""‘.‘ A. Folder for Detailed SS — This field displays the path to the save location for the detailed
e spreadsheet. This spreadsheet must be saved to the Level 1 directory or one of its sub-
| e B p e G &) directories as defined on the Settings Tab. The Level 1 directory is a user created directory
Frwiatn® (e IA00E Rev_Date . . . . .
g Soral 1ot 7 Sorell 1B | typically on the Desktop or in My Documents. To select a save location, click on the folder icon
Sgrsd 2 it 15 Sgral_2_clhem to browse for the Level 1 directory or one of its subdirectories. Once the desired directory has
AF SR Reaured (B |10 R _litq.-'f-d . .
SR s been located, click the Select Cur Dir button.
g3 Rt o My e 3 e B. Path File Name — After a path has been saved or loaded, this field will display the path name
with a .pth extension. This file name will also automatically be copied to the File Name for Detail
SS field with a .xls extension. By default, when the path is exported to Excel, the spreadsheet
will be saved under the same name.
L - C. Load Path — To make changes to an existing path, click the Load Path button. Browse for the
- desired path in the dialog box, and click OK. The path name will be displayed in the Path File
Name field.
D. Save Path — To save the current path to a text file, click the Save Path button. This will create a file with a .pth extension that may be

opened in Path Builder. This option will not save an Excel spreadsheet. To save a path that will open properly in Excel, click the Export
to Excel button.

Export to Excel — Click the Export to Excel button to save a detailed spreadsheet for the current path. This will create a copy of the
RFPATTemplateX-X.xIs with the data for the current path filled in. The Excel file will be automatically saved in the Folder for Detailed
SS under the File Name for Detail SS. By default, this file will close after it has been created. To keep the Excel file open, click on the
drop down arrow of the Export to Excel button and select Leave Excel File Open. Please note that this file may not be opened in RF
Path Analysis Toolkit. To edit the RF Path at a later date, save the Path file with a .pth extension using the Save Path button.

File Name for for Detail SS — This field displays the name that the detailed spreadsheet will be saved under. By default, the Path File
name is used with a .xls extension. To change the name, simply type the desired name in the field. If a name is not specified, a save
dialog box will open when the Export to Excel option is selected.

Path Input Parameters Table — This table displays the file header information for the detailed Excel spreadsheet and the input
parameters for the RF path . The input parameters are the initial starting values for the entire path. Each parameter must have a
unigue named range that corresponds to a cell value in the Template spreadsheet. These parameters are copied to the Detailed
Analysis Spreadsheet.
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Transmission lines may be created using the data on the Transmission Line Losses sheet of the RFPATLibrary2.0.xls workbook, or by
simply entering the loss and slope of the line. Please use and edit the data in the Excel workbook at your own discretion as it was
designed to be used as a starting point only. It is a good idea to create a backup of this file before attempting to edit it. To edit the
transmission line data sheet, open the RFPATLibrary2.0.xls workbook. This Excel file may be found in the C:\Program
Files\RFPathAnalysisToolkit directory, or by opening the Path Builder module. Once the Excel file is open, locate the Transmission Line
Losses sheet. On this sheet, any data may be edited by simply typing the desired values. Make sure that new rows and/or columns
are inserted above the indicated sheet boundaries.

[\RF Component Library ‘.{r Transmission Line Losses g

P PV D B

Part Type — In RF Path Analysis Toolkit, to add a
transmission line to a path, select Transmission Line ( to use
data from workbook) or Simple Transmission Line (to
manually enter loss and slope) from the Part Type menu on
the RF Path Builder module. The options discussed below
are for creating a Transmission Line using the data in the

workbook.

Description — A description of the transmission line may be Transmission Line

entered here. This description is copied into the Path table _

for documentation purposes when a transmission line is e Freq i Loss per bk Total Loss

C.142 o0t 5)|2.50 9|Feet 10,0100 0.0250
added. -

Description

Type — Select the desired transmission line type from the
drop down menu by clicking on this field. To add a type that
is not listed, you must first edit the Transmission Line
Losses sheet as described above.

]Transmission Line:

Patk Type
leransmission Line |Add Park ko End' Insert Part ' Replace Part ' Remove Park ' Ernply List '

-75.00 -15.00
LIBREFMC Part Description Mominal | CUM | Maise cur SIG1 | 5IG2 | T.D. cur Paut Slz 2 Device cur ﬂ
. Type 5ain Gain | Figure | MNoise | Power | Power | O.1P T.C. 1dE DIFF From | T.0. Pin
Freq - Select the deSII’ed W W Figure W ILILP W Comp Poink| Spurs 1 dB

frequency in GHz from the drop
down menu. Additional
frequencies may be added on the
Transmission Line Losses sheet.

A
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Length — Enter the length of the transmission line in the units displayed to the right.
Unit — The length of the transmission line may be entered in either inches or feet. Click on this field to select the desired units.

Loss per Foot — The Loss per Foot of the transmission line for the selected type and frequency will automatically be displayed in this
field. This data comes from the Transmission Line Losses sheet.

Total Loss — The total loss across the entire length of the transmission line will be calculated and displayed here.
Adding/Insert Part — To add or insert the transmission line to the path, simply click Add part to End, Insert Part, or Replace Part.

Path —The Path table displays the current RF path components as well as a simple analysis of the path. See the Detailed Spreadsheet
for a more in depth analysis of the Path.
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Path files are created in the Path Builder Module of the RF Path Analysis Toolkit. These files contain a user defined list of RF
components as well as formatting information that is used to generate the Detailed Analysis Spreadsheet in Excel. Path files are saved
as text files with a .pth extension. Three sample path files come with the RF Path Analysis Toolkit for experimentation purposes. These
files are located in the C:\Program Files\RFPathAnalysisToolkit\Level 1 Directory\Sample RF Path Files directory.

Path files may be loaded, edited, and saved in the Path Builder module. Individual RF components may be removed, replaced, or moved
to a different location in the path. After a path file has been loaded, the path will appear in the table at the bottom of the Path Builder
panel. Once a path file has been saved, it may be used in the Path Runner module to analyze the specified RF Path.

LIEREFMNC Part Description Mominal | CUM | Moise LM Slel | 5IG2 | T LM Pk sl 2 Device CUM | &
Tvpe ain Gain | Figure | Noise | Power | Power | O 1P T.C, 1dE | DIFF From | T.oO. Pin
W W Figure W LIP W Comp Poink’  Spurs 1dE
MODULEIN Matker Module Input 0.00 0.00 | 0.00 0.00 | -75.00 |-15.00 | 150,00 | 150.00 | 150.00 151.00
SAMPLELS1 Switch Sample 1 SP3T 60 dB -0.50 | -0.80 | 0.80 0.0 |-75.80 |-15.80 | 28.00 25.80 20.00 -35.80 -§7.60 | 21.80
SAMPLELIFLL Filter Sample 1 Prefilter FL1 -1.50 | -2.30 | 1.50 2,30 | -77.30 [-17.30 | 150,00 | 25.80 | 150.00 21.80
PaD-01.0 itkenuator]  PadfAttenuator [1 dE] -1.00 0| 1.00 78,30 |-18.30 z
SAMPLELILL Lirniter Sample 1 Limiter L1 -0.40 | -3.70 | 0.40 3.70 | -78.70 |-18.70 | 22.00 23.97 14.00 -32.70 -51.40 | 16.97
SAMPLELARL Amnplifier Sample 1 Amplifier 1 20,00 | 16,30 | 3.50 7.20 |-58.70 | 1.30 | 28.00 11.45 15.00 -13.70 -53.40 | -0.38
SAMPLELFLS Filket Sample 1 LP Filker -1.00 | 15,30 | 1.00 721 |-59.70 | 0,30 | 150,00 | 11.45 | 150.00 -0.38
SAMPLELMI Mixer Sample 1 Mixer -7.50 | 7.80 | .50 7.32 | -6F.20 | <720 | 11.00 2.59 3.00 -10.20 -36.40 | -5.43
SAMPLELFLZ Filker Sample 1 LD Reject Filker =300 | 480 | 3.00 745 |[=70.Z0 | -10.20 | 150,00 2,59 150.00 =5.43
SAMPLELARZ Amnplifier Sample 1 Amplifier 2 20,00 | 24,80 | 3.50 776 |-50.20 | 9.80 | 28.00 -0.12 15.00 -5.20 -36.40 | -10.44
SAMPLELIATL itkenuator]  Sample 1 Attenuator 1 -6.70 | 18,10 | 6.70 FAF O |-56.90 | 310 | 150,00 | -0.12 150,00 -10.44 Ti

:1— _tJ
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Microsoft Excel - 5ample3

Sample Path File

Path files may be opened independently of the RF Path Analysis software. These files are tab delineated text files that may be viewed in
Notepad, WordPad, or Excel. The example below shows the result of opening Sample3 in Excel.

@J Fil= Edit Wiew Insett  Format  Toolz  Data Window  Help  Adobe POF Ty

NEH SRV KR F9-0- 8 -4k @0 - @i L IU|/E=S=E8 % » W9
nal

R31 - &
A B | C [D]E] F G H K L M o P

| 1 |<FILEINFC=
| 2 |Folder . Path_Folder

3 |Filename SAMPLES xls File_Mame
ZF’ath Title SAMPLE 3 Path_Title
| & |<PARAMETERS:=
| B |Revision Date 10/12/2004 Rev_Date
| 7 |Signal 1 Input -98 Signal_1_dBm
| & |Signal 2 Input -44 Signal_2 dBm
| 9 |RF SNR Reguired (dB) 9 5MR_Required
| 10 |Receiver IF BWY (MWHz) 2 Rec BW MHz
| 11 |Sigl 3 Input (twa tone) -44 Signal_3 dBm
| 12 |<PATH>
| 13 |UHFEPF Filter UHF EP Filter P M B777216 -1 -1 1 1 33 -45 150 151 150
| 14 | AVANUTOS43 Amplifier Avantek UTO-543 P M B777216 10.5 895 25 35 -88.5 -34.5 22 125 B
| 15 |QEH101 Amplifier 2-Bit OBH-101 P M B777216 13 225 3 371 -75.5 -21.5 20 -2.64 B 275
| 16 |PAD-00.0 Attenuator Pad/Attenuator [0 dB] P M 16777216 0 225 a 371 -75.5 -21.5 150 -2.64 150
|17 | ANIMDCTES Mixer Anzac MDC-169 P M B777216 -7 158.5 7 375 -82.5 -28.5 12 £.1 -1 275
| 18 |DIPLEXER Filter Diplexer P M E777216 0.5 15 05 376 -33 -29 150 £.1 150
| 19 | QBH124 Amplifiar Q-Bit QBEH-124 P M1EF7721E 20 25 35 383 B3 -3 20 -8.59 17 -26
| 20 |PAD-03.0 Attenuator Padfttenuator [3 dB] (P M 16777216 -3 32 3 3.83 -B6 -12 150 -8.59 150
| 21 | AVANUTOS45 Amplifier Avantek UTO-545 P M E777216 11.45 43.5 & 3.83 -04.5 0.5 36 -11.09 17 -7 .5
22 [IFBEPFRPAD Filter IF BP Filter + Pad P M E777216 -3.5 40 35 3.83 -58 -4 1500 -11.09 150

AT
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Sub path files are used to group common RF components together in a block that may be inserted into a path file. This feature is new to
version 1.4, and is extremely useful for creating and maintaining multiple paths that all contain a common block of parts. Previously, to
insert or edit a common block of parts in multiple RF paths, each path file had to be updated individually. Every component in the
common block had to be inserted separately, and if it was necessary to make a change, every path file had to be edited. This was time
consuming and frustrating.

With sub paths, a file containing a common block of components may be created in the Path Builder module. This file, may be inserted
into each path file where the common block is used. Now, instead of having to change many path files due to a part change, removal, or
addition, only one sub path file must be edited.
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Example without Sub Paths

Example Sub Path

Pathfilel.pth Pathfile2.pth
Moduleln Moduleln
Ampl Amp2
Filterl Filter2 Both path files utilize the components
CommonModuleln CommonModuleln .
. : CommonModuleln, Equalizer, Attenuator, and
Equalizer Equalizer )
CommonModuleOut. If a change is made to any
Attenuator Attenuator . .
of these four parts, the user will have to edit both
CommonModuleOut CommonModuleOut ath files individuall
ModuleOut ModuleOut P Y-
Example with Sub Paths
Pathfile1.pth Pathfile2.pth
Moduleln Moduleln
Ampl Amp2
Filterl Filter2
<subpath>CommonModule.pth</subpath> <subpath>CommonModule.pth</subpath>
ModuleOut ModuleOut

'y

CommonModule.pth
CommonModuleln
Equalizer
Attenuator
CommonModuleOut

By utilizing the sub path functionality, both Pathfilel and
Pathfile2 link to the sub path ‘CommonModule.pth’. Any
changes to the parts in the Common Module only have to be
made to the Common Module sub path file.
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Sub path files are simply path files that are inserted into other paths. Any existing path file may be treated as a sub path file. To create a
new sub path file that contains a common block of components, setup a regular path file in the Path Builder module with the desired parts.
Save all sub path files in the Level 1 directory or a Level 2 subdirectory.

To insert a sub path file into a path, open a path file in the Path Builder module. Select the Load Sub Path File option from the Part Type
menu.

Click the Load Sub Path button and browse for the desired file.

The components in the sub path file will appear in the Library Parts Table

Loaded Sub Path |SampI32.pth

LIEREFMC
MODULETM

The name and location of the sub path file will appear in the Loaded
Sub Path field.

Descripkion Moise Figuref T.0.0.I.P
Marker Module Input -0,0001 | 0.0001

SAMPLEZ51 Switch Sample 2 Switch 1 -0.7 0.7 50
. . SAMPLEZFL1Z3 Filter Sample 2 Filker FL1, FLZ, FL3 | -1 1 150
Click Add SPath to End to add the entire common block of parts to the SAMPLEZS2 Switch | Sample 2 Switch 2 o3 |03 50
SAMPLEZLM1 Lirniter Sample 2 Limiter LM1 -0.2 0.2 40
end Of the Current path SAMPLEZAR 1 arplifier | Sample 2 Amplifier 1 17.8 2.5 25
SAMPLEZ253 Switch Sample 2 Switch 3 -0.3 0.3 100
. . . PAD-00.5 Ak to| Pad) Atk tor [0.5 dE -0.5 0.5 150
Click Insert Sub Path to insert the entire common block of parts above e Sszpb S s -
the h|gh||ghted row in the Path table' SAMPLEZTC1 Temp Fom SampleZTemP Fomp -6 6 150
SAMPI FFAR? amplifier | Sample 2 amplifier > 9 4 25
SAMPLEZFL456 Filter Sample 2 Filker FL4, FLS, FLA | -1 1 150
A dialog box will open to query the user to insert the sub path as a list of SAMPLEZS6 Switch _| Sample 2 Suitch & 05 105 40 2 Al
Part Type

parts, or as a sub path part. Select the desired option and click OK to

! - ) 9|Load SubPathFile | add SPah to Endll Insert Sub Path | Load subPath | Removepart | Empryiist |
proceed or click Cancel to abort. See the following page for details about
these two options.

' Sub Path ptons e [ T R R T N T
W W Figure W LIP W Comp Poink| Spurs
Add Sub Path to End As... MODLULEIN Marker Madule Input 0.00 | 000 | 0,00 | 0,00 |-7S.00 |-15.00 | 150.0 | 150.00 | 150.0
SAMPLE1S1 Switch Sample 1 5P3T 60 dB 080 | -0.80 | 0,80 | O.80 |-75.80 |-15.80 | 28.0 | 28.80 | 200 | -35.80 | -57.60
% A lisk of parts SAMPLETFL1 Filter Sample 1 Prefilter FL1 150 | 230 | 1.50 | 2.30 |-77.30 |-17.30 | 150.0 | 28,80 | 150.0
PAD-01.0 \ttenuator|  PadjAfttenuator [1dE] | -1.00 | -3.30 | 1.00 | 3.30 |-7&.30 |-18.30 | 1500 | 28.80 | 150.0
A sub path part SAMPLELLL Liriter Sample 1 Limiter L1 040 | 370 | 0,40 | 370 |-78.70 |-18.70 | 220 | 23.97 | 140 | -32.70 | -B1.40
SAMPLELAR1 Amplifier Sample 1 Amplifier 1 2000 | 16,30 | 3.50 | 7.20 |- 130 | 280 | 11.45 | 150 | -13.70 | -53.40
Adding sub path parts to the SAMPLEIFLS Filter sample 1 LP Filker 7i 9 5
RF Path disables the Export SAMPLE 1M1 Wixer Sample 1 Mixer 7.50 | 7.80 | 750 | 7.32 |-67.20 | -7.20 | 11.0 | 259 3.0 10,20 | -36.40 | -5.43
ta Exccel buttan. SAMPLEIFLZ Fiter | Sample 1 L0 Reject Fiter | -3.00 | 4.80 | 3.00 | 7.45 |-70.20 |-10,20 | 150.0 | 2.58 | 150.0 5,43
SAMPLELARZ Amplifier Sample 1 Amplifier 2 2000 |24.80 | 350 | 7.76 |-50.20 | 9.80 | 280 | -0.42 | 15.0 520 | -36.40 | 1044 [
SAMPLE1ATI \ttenuator]  Sample 1 Attenuatar 1 | -6.70 | 18,10 | 6,70 | 7.77 |-56.90 | 310 | 1500 | -0.12 | 150.0 -10.44 |
LI LCB'I SAMPLEIDCT Coupler | Sample 1 BIT Caupler 200 [16.10 | 200 | 7.77 |-58.90 | 110 | 150.0 | -0.12 | 150.0 1044 ¥ |
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Sub paths may be inserted into paths as a list of parts or as a sub path part.

" A List of Parts

&) Inserting a sub path as a list of parts will take all the parts from the loaded sub path and place them individually into the path in the
order that they appear. This option provides detailed information about the components in the common block of parts. If the sub

path file is updated, however, these individually entered parts will not update automatically.
&) Load sub paths as a list of parts when you need to optimize the performance inside the sub path.

n A Sub Path Part
&) Inserting a sub path as a sub path part will place a single part representing the entire common block into the path. The sub path

Inserting a Sub Path File Cont.

part provides the total gain, noise figure, power, ect. for the components in the common block. Although the sub path part does not
provide the same details as the list of parts, it links directly to the sub path file. If the sub path file is updated, the sub path part will
update by simply loading and re-saving the affected path files in the Path Builder module. Sub path parts may be expanded at a
later date if it is necessary to view the individual components. See Loading a Path File with Sub Paths for details.

&) Use this option to easily create many path files with a common block of parts.

o Please note that Path files with sub path parts may not be exported to Excel.

o Sub path parts consist of a single line representing the path file that they link to. Sub path parts are named by the path name and
the directory that they are located in. For example: Sample3.pth is located in C:\Program Files\RFPathAnalysisToolkit\Level 1
Directory\Sample RF Path Files. This sub path has a sub path part <subpath>Sub Paths\Sample3.</subpath>. Sub paths must be
located in the Level 1 directory, or one of its subdirectories. This will ensure that the links to the sub path parts function properly. If
a sub path is moved to a different directory, the Level 1 directory must be changed on the Settings tab of the Path Builder module.

LIEREFMO Part Descripkion Mominal | CUM | Moise LM Sl | SIa2 T.0. LM Piouk Sla 2 Device LM I:
Twpe Gain Gain | Figure | Moise | Power | Power | O.LF T.0. 1dB DIFF From | T.0. Pin
W W Figure W LILP W Camp Paint”  Spurs 1 dB
MODLLEIN Matker Module Irput 000 | 000 | 000 | 000 |-75.00 -15.00 | 150.0 | 150,00 | 150.0 151,00
SAMPLE151 Switch Sample 1 SPAT 60 dB -0.80 |-0.80 | 080 | 0.80 |-75.80 [-15.80 | 280 | 2880 | 200 -35.80 | -87.60 | 21.80
SBMPLELFLI Filter sample 1 Prefilker FLL -1.50 |[-z30 | 150 | 230 |-77.30 [-17.30( 1500 | 2880 | 150.0 21,80
PAD-01.0 Mteruator|  Pad/ttenuator [1 dE] -1.00 [-330 | 100 | 330 |-78.30 [-18.30[ 15000 | 2880 | 150.0 21,80
SAMPLELLL Lirnitesr Sarnple 1 Limiter L1 -0.40 [-3.70 | 040 | 370 |-78.70 [-18.70| 220 | 2397 | 140 32,70 | -81.40 | 16.97
SAMPLELAR1 Amplifier Sample 1 Amplifier 1 20,00 | 16,30 | 350 | 720 |-5E.70 | 130 | #8.0 | 1145 | 15.0 -13.70 | 53.40 | -0.38
iath =Samplez. pthesuby| Subpath SampleZ.pth f e
SAMPLELFLS Filter samnple 1 LP Filter 1.00 [34.20 | 1.00 | 725 |-40.80 |19.20 | 1500 | -16.48 | 150.0 -23.49
SAMPLETM1 Mixer Sample 1 Mixer 750 [z670 [ 750 | 725 [-48a30 [1170 [ 1o [ 1902 3.0 8.70 140 | -26.12 =
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Parts

Path files that contain sub path parts may be loaded into the Path Builder Module using two options. Before loading a path file, select

between Expand Sub Paths or Keep Sub Paths as Parts on the Load Path pull down menu. Load Path + Expand Sub Paths

Expand Sub Paths

a) This will expand all sub path parts in the loaded path file. Each component in the sub path will be displayed on a separate line of
the path. This option provides detailed information about the components in the common block of parts. If the sub path file is

updated, however, these individually entered parts will not update automatically.
a) For example, if loading the path file samplepathl.pth:
Samplepathl.pth Samplepath2.pth
MODULEIN SAMPLEAMP1
SAMPLEFL1 ATTENUATOR2
<subpath>Samplepath2.pth</subpath>
MODULEOUT

a) The resulting expanded path file will look like this:

MODULEIN
SAMPLEFL1

SAMPLEAMP1
ATTENUATOR?2 [ SAMPLEAMP1 and ATTENUATOR?2 loaded from Samplepath2.pth

MODULEOUT

Keep Sub Paths as Parts

Keep Sub Paths as Parts

a) This option will preserve all sub path part links. If the sub path file is updated, the sub path part will automatically update.
a) For example, loading the example Samplepathl.pth above with the Keep Sub Paths as Parts enabled, the resulting file will look like:

MODULEIN
SAMPLEFL1

<subpath>Samplepath2.pth</subpath>} Samplepath2.pth kept as a sub path, parts are not expanded into Samplepath1.pth

MODULEOUT

a) Please note that path files with sub path parts may not be exported to Excel.
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i3 RF Path Builder
File Edit Operate Tools Window Help

Format Info Tab

=10]]

Path Builder ~ Format Info |Settir|gs I RFPatthtb:l

LIBREFMNC

Set up Formatting to be Applied to the Excel Spreadshd

Part Type

Description

SAMPLE 3

Text

B{PJL

Border

Background
l HDYS

Colar

UHFEPF

Filter

UHF BF Filker

Plain

4

[ [Nore

AMANUTOS43

Amnplifisr

Avantek UTO-543

Plain

Mone

QBH101

Amnplifier

Q-Bik QBH-101

Plain

Mone

PAC-00.0

Attenuator

PadfAttenuator [0 d&]

Plain

Mone

ANZMDC169

Mizer

Anzac MDC-169

Plain

Mone

DIPLEXER.

Filter

Diplexer

Plain

Mone

QBHL24

Amnplifier

-Gt QBH-124

Plain

Mone

PAD-03.0

Attenuator

Padfattenuator [3 d&]

Plain

Mone

AVANUTOS4S

Amnplifier

Avantek UTO-545

Plain

Mone

R |

Y| Y Y| g gy gy | |

IFEPFPAD

Filter

IF BP Filker + Pad

Plain

Mone -

Plain

I

Plain

Plain

B ED

|4

Plain

Plain

B ED

|4

Plain

Plain

B ED

|4

Plain

Flain

Plain

L] e

Plain

B ED

Plain

L] e

Plain

B ED

Plain

L] e

Plain

=

Plain

L] e

Plain

=

Plain

_vl | | -

Plain

(RN )| o [ |

L] e

L] e

L] e

L] e

[ {

|4

Ll

B ED

Plain

CLOSE I

CI—

=}
b

Cancel !

The Format Info Tab of the RF Path
Builder Module is used to edit the row
format of the RF Path. After a path has
been created on the Path Builder tab,
use this tab to change the text style, row
color, and row border for the detailed
analysis spreadsheet. These format
settings help to provide visual
identification of various points along the
RF Path. They make it easier to follow
the Detailed Analysis Spreadsheet by
highlighting or deemphasizing specific
components. Format settings must be
selected before the path is exported to
Excel.

Path — The entire path is displayed in
this table. The format of each row may
be edited individually. To set a default
format for the entire path, see the
options on the Settings tab.

Text Style — The text style of each row
may be Plain, Bold, or Italic.

Row Color — The color of each row
may be selected from the color wheel.

Row Border — The row border may be
None, Dashed, or Solid.

Cancel — This option reverts any
changes made to the cell format back to
the previous state. This option will only
revert changes made while on the
Format Info tab. Unless Cancel is
selected, changes made to this panel
are automatically saved when you go to
another panel.
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LIBREFMO Part Type Description Text Background Border ‘

L L et The setting to the left were selected on the Format Info tab
it el ;“:n‘j::: ST B . for Sample 1 Path. The Detailed Spreadsheet below
SAMPLEIFLL Filter Sample 1 Prefilter FLL Flain = Solid : dlSplayS the results of this format.

PAD-01.0 Attenuator Padfattenuator [1 dB] Plain = Siolid Ik
SAMPLE1LL Limiter Sample 1 Limniter L1 Plair = Solid =
SAMPLE1ARL Amplifier Sample 1 Amplifier 1 Flain = Solid =
SAMPLELFLS Filter Sample 1 LP Filker Plain =] Solid =
SAMPLE1M1 Mixer Sample 1 Mixer Plain = Solid =
SAMPLELIFLZ Filker Sample 1 LO Reject Filker Plain = Salid =
SAMPLELARZ Amplifier Sample 1 Amplifier 2 Plain ka Solid 5
SBMPLELATL Attenuataor Sample 1 Attenuatar 1 Plain i Solid =
SAMPLE1DCL Coupler Sample 1 BIT Coupler Plain ka Siolid Ik
TLIME 0.105LF 0.00 Tline: Transmission Line Plair = Solid =
MODULEOUT Marker Module Outpuk Plain Ik Solid Ik

| & | |Receier |F By {MHZ) 500 SAMPLE 1 PATH

| 9 Noise Figure/Signal Levels

| 10| Spec Spec Thermal Moise | RFJIF

|1 | [COMPOMENT Reference Device cum Device | Cum | Signal1 | Signal 2 Moise | Bandwidth Power | SMR at | |[COMPOMENT

| 12 | |LABEL Desination  Moise Fig | Moise Fig | Gain Gain Qut Ciut Level Cut Signal 2 | |LABEL

| 12 | s[=) s[=N (B (B [dBm) By dBmiHZ) . (MHS fdBrmy) s[=)]
1+ 3 2 11 14 15 3

| 15 | |COMPLABEL LIB REFMG REFDES HWQISEFIGYO SEAMIS COMPLABEL

| & | [INPUTLEVEL === -7h -15
17
12 Wodule Input MODLILEIN 0.0 0.0o 0.0 0.0 -75.0 -15.0 -114.0 500 -87.0 720 Maodule Input
13 Sample 1 SP3T 6O dA SAanMPLETS 0.8 " 080 -0.a -0.8 -7h.8 -15.8 -114.0 an0 -87.0 712 Sample 1 SP3T 6O dB
20 Sample 1 Prefilter FL1 SAaMPLETFLA 1.5 T 230 -1.4 -2.3 -T2 -17.3 -114.0 500 -87.0 69.7 Sample 1 Prefilter FL1
21 Fadrattanuator [1 dH] PAD-01.0 1.0 " 330 -1.0 -3.3 -78.3 -18.3 -114.0 a00 -87.0 G8.7 Padisttenuatar [1 dB]
22 Sample 1 Limiter L1 SAMPLETLY 0.4 " 370 -0.4 -3.7 -TRY -187 -114.0 A00 -87.0 G853 Sample 1 Limiter L1
23 Sample 1 Amplifier 1 SAMPLET1ART 315 " 730 200 16.3 -a8.7 1.3 -804 a00 -63.5 54.8 Sample 1 Amplifier 1
24 Sample 1 LP Filter SAMPLETFLS 1.0 i -1.0 163 -A8.7 03 -91.4 a00 -64.5 f4.8 Sample 1 LP Filter
25 Sample 1 Mixer SanMPLETMY 7.5 T 73z -7.a 7.8 -B7.2 -7 -98.4 500 -71.49 647 Sarmple 1 Mixer
26 Sample 1 LO Reject Filter SAMPLETFLZ 3.0 " 74A -3.0 4.8 -70.2 -10.2 -101.8 an0 -748 G4 6 Sample 1 LO Reject Fi
27 Sample 1 Amplifier 2 SAMPLETARZ 3.5 T 176 200 248 -60.2 9.8 -81.4 500 -54.5 643 Sample 1 Amplifier 2
28 Sample 1 Attenuator 1 SAMPLE1ATY 6.7 EEE -B.¥ 18.1 -56.9 31 -88.1 a00 -61.1 642 Sample 1 Attenuator 1
23 Sample 1 BIT Coupler SAMPLETDCH 20 roaT =20 161 -58.8 11 -90.1 A00 -631 F4.2 Sample 1 BIT Coupler
30 Transmission Line TLIME 0.105LP 0.00 0.1 ST -0 16.0 -58.0 1.0 -90.2 a00 -G3.2 542 Transmission Line 7l
3 Wodule Output MOOULEQUT 0.0 T 0. 16.0 -58.0 1.0 -90.2 A00 -63.2 G4.2 Wadule Qutput
32| [End of Path [ EWDPATH | [ oo [ 777 | oo [ 160 | -53.0 1.0 -80.2 500 632 642 | |Endof Path
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{3 RF Path Builder
File Edit Operate Tools Window Help

Path Builder | Format Info  Settings | RF Path Tit|E:|

Library Mame
g C:\Program Files\RFPathanalysisToolkit REPATLIbrary  xls

Template Mame
C:\Program Files\RFPathAnalysisToolkit RFPATTemplated-2 . xls
i

Default Path For Saving Detailed Spreadsheets (Level 13
C:\Program Files\RFPathAnalysisToolkit
i

Template Spreadshest Analysis Sheet Mame

Analysis

LIE Workshest Mame
RF Component Library

Transmission Line Sheet Name

Transmission Line Losses

Default Colar For Blank (Unformatted) Cells

T

Default Text For Blank {Unformatted) Cells

Sig 2 Dielka From comp point Blanking poink
-40

CLOSE l

5605044

Default Direckory for Saving Path F

Default Direckory For Loading Path

Path Builder Settings Tab

The Settings Tab on the RF
Path Builder module is
primarily used to setup the file
directory structure and to
locate the support files. By
default, the fields on this tab
correlate to the settings on the
Settings tab of the RF Path
Analysis Toolkit main page.
The file directory settings on
this tab only need to be edited
if they are different from the
settings for the main program.

The settings tab also has
options available to set the
default format for the RF path
cells on the detailed analysis
spreadsheet. See the following
page for details about the
options available on this tab.
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Library Name — This field should contain the path to the RF Component Library Excel file. By default, this file is located in the
C:\Program Files\RFPathAnalysisToolkit directory under the name “RFPATLibrary2.0.xlIs”. If the default directory or name have been
changed, click on the folder icon to the left of the field to browse for the new file.

Template Name —This is the worksheet name for the main sheet in the RFPATTemplateX-X.xls file. By default, the worksheet is
named “Analysis.” It is recommended that this setting remain unchanged. For advanced users, if this name has been changed, type the
new name in the Template Name field.

Default Path for Saving Detailed Spreadsheets (Level 1) —This field should contain the path to the directory in which the Detailed
Spreadsheets will be saved to by default. It is recommended that an RF Path Analysis Toolkit folder be created in My Documents or on
the Desktop for this purpose. This directory is the Level 1 program folder (see File Directory Structure) that is referenced by the
program in the Path Builder, and the Path Runner modules. Click on the folder icon to the left of the field to browse for the default
directory. Use the Select Cur Dir button once you have found the desired folder.

Template Spreadsheet Analysis Sheet Name — This is the worksheet name for the main sheet in the RFPATTemplateX-X.xIs file. By
default, the worksheet is named “Analysis.” It is recommended that this setting remain unchanged. For advanced users, if this name
has been changed, type the new name in the Template Spreadsheet Analysis Sheet Name field.

LIB Worksheet Name —This is the worksheet name for the main sheet in the RFPATLibrary2.0.xls file. By default, the worksheet is
named “RF Component Library.” It is recommended that this setting remain unchanged. For advanced users, if this name has been
changed, type the new name in the LIB Sheet Name field.

Transmission Line Sheet Name — This is the worksheet name for the second sheet in the RFPATLibrary2.0.xls file. By default, the
worksheet is named “Transmission Line Losses.” It is recommended that this setting remain unchanged. For advanced users, if this
name has been changed, type the new name in the Transmission Line Sheet Name field.

Default Color for Blank (Unformatted) Cells — Click the color box to select a default cell color for the unformatted path cells. This
color will fill the rows of any path components that have not been formatted on the Format Info tab. This color option must be selected
before viewing the individual cell formats on the Format Info tab.

Default Text for Blank (Unformatted) Cells — The default text style may be Plain, Bold, or Italic. Changing this option will set the
default style for all unformatted cells. Cells that have been edited on the Format Info tab will not be affected by this change. This option
must be selected before viewing the individual cell formats on the Format Info tab.

Default Border for Blank (Unformatted) Cells — The default border style may be None, Dashed, or Solid. Changing this option will
set the default style for all unformatted cells. Cells that have been edited on the Format Info tab will not be affected by this change.
This option must be selected before viewing the individual cell formats on the Format Info tab.

Sig 2 Delta from comp point blanking point — Set this value to reduce visual noise in the path file. SIG 2 DIFF From Comp Point
values below this set point will not be displayed in the Path table. By default, this value is set to -40. If the SIG 2 DIFF From Comp
Point is less than -40, the values will not be shown.

Default Directory for Saving Path files — Path files may be saved in the Level 1 directory or any of its subdirectories. Use this option
to set a default save location. Any time the Save Path option is selected, the browsing window will automatically open this folder.

Default Directory for Loading Path files — Use this option to set the default location for loading path files. Any time the Load Path
option is selected, this folder will open in the browsing window.
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% ety Path Runner

The Path Runner module is

13 H H =k}
used to run RF paths in a batch Search in D]recmry Paths to Run
setting. Multiple paths may be Pathl Pathl
automatically run in order to
reduce the time required for Path2 * Path2
individual analyzes. This may Path3 Path3
be useful when an update to an

RF Component causes multiple

RF paths to be out of date. The ¥ ) ¥ Run for each pﬂth
diagram to the right displays the -1

o o e Parts
Lookup
RF Component /
Library _
Save Folder Location
w info
» Analysis
Template Spreadsheet . Output
Files

Detailed Analysis

35



R.A WoOoOoD

it abit bt Run Paths Tab

FOR TODAY 'S INDUSTRIIES

Use the Run Paths tab to select a sequence of paths to be analyzed. Each analysis will create a detailed analysis spreadsheet in Excel
that may be saved and/or printed. See the following page for details about the options available on this tab.

EE Path Runner =3
File Edit Operate Tools ‘Window Help

Settings I O

Seatch In Directory: Save Folder Location: /a

wwmgram Files\RFPathanalysisToolkitiLevel 1 DirectaryiSample RF | Iirl %|:\Program Files\RFPathanalysisToolkitiLevel 1 | Iﬁ'l

Fun Paths

With Extension:
.pth 2

Files in Director,.: Solock &l | Soloct None | Paths b Rune

Sample3.pth

Sampled with 3-4 Template path.pth =2 Remaove

Save|Print Options

-

-

Tokal Ikems to Run; |2

Save only

Run Paths

Tokal Items in Direckory: (4
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Settings Tab — The Settings tab should be used at the start of the Path Runner module to setup the file directory structure and to select
other preference options.

Search In Directory — Click on the folder icon to the right of this field to browse for the folder in which the desired paths are located.
Once the desired directory is found, click on the Select Cur Dir button. All paths should be located in the Level 1 directory, or one of its
subdirectories.

With Extension — This field refines the search within the above directory to only files with the given extension. Extensions are
formatted with a single asterisk (*) followed by a period(.) and the extension name (*.extension). Leaving this field blank will cause all
files located in the above directory to be displayed. By default, this field is set to *.pth because all path files created in the Path Builder
module are saved with this extension.

Files in Directory — This table displays all files in the Search in Directory with the file extension as indicated.

Select All — To run all paths from the Files in Directory, click Select All. All files will show up in the Paths to Run table.

Select None — Click Select None to clear the Paths to Run table. All files will be removed from the list to analyze.

Add — To add a single path to the Paths to Run table, highlight the desired path file in the Files in Directory table and click Add.
Remove — To remove a single path, highlight the desired path in the Paths to Run table and click Remove.

Status — Indicates the current program operation.

Save/Print Options — The detailed spreadsheets that are created during the analysis in Path Runner may be saved and/or printed.
Select from the following options before the analysis is run: None, Save Only, Print Only, Save & Print. Please note that this option will
automatically update from the preference selected on the Settings tab.

Save Folder Location — Click on the folder icon to the right of this field to select a directory to save the detailed analysis spreadsheets
to. If the save option above has been selected, all Detailed Spreadsheets will automatically be saved to this location after the analysis.
This folder must be setup before the analysis is run.

Sort — Click Sort to organize the Paths to Run table in alphabetic order.
Paths to Run — This table indicates the selected path files.

Run Paths — After all settings have been set as desired, click the Run Paths button to analyze the selected paths. A Detailed Analysis
Spreadsheet will be created for each path.

Close — Click Close to return to the RF Path Analysis Toolkit. File>>EXxit will close the entire program, not just the current module.
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Run Path Settings Tab

The Settings Tab on the RF Path Runner module is primarily used to setup the file directory structure and to locate the support files. By
default, the fields on this tab correlate to the settings on the Settings tab of the RF Path Analysis Toolkit main page. The file directory

settings on this tab only need to be edited if they are different from the settings for the main program.

The settings tab also has save and print options as well as Excel formatting options. See the descriptions below as well as on the
following page for details about the options available on this tab.

A. Library — This field should contain the path to the RF Component Library Excel file. By default, this file is located in the C:\Program
Files\RFPathAnalysisToolkit directory under the name “RFPATLibrary2.0.xls”. If the default directory or name have been changed, click

on the folder icon to the left of the field to browse for the new file.

{»! Path Runner
File Edit Operate Tools window Help

- 0] x|

Run Paths  Settings |

—Excel File Options:

Library

qn|C:'|,Program Files\RFPathanalysis Toolkit RFPATLIbrary2-0,xls

LIB Sheet Name

|RF Component Library

Transmission Line Sheet Mame

Transmission Line Losses |

Template

%

C:\Program Files\RFPathanalysis Toolkit\RFPATTemplated-2., xls

Sheet Marme

Analysis

-1

Save and Print Opkions:

Save Orly

Cverwrite Files
™ ithout prompt?

Other Options:

Retain Cell
rd Farmatting

Quit Excel?

LIB Sheet Name — This is
the worksheet name for the
main sheet in the
RFPATLibrary2.0.xls file.
By default, the worksheet is
named “RF Component
Library.” It is recommended
that this setting remain
unchanged. For advanced
users, if this name has
been changed, type the
new name in the LIB Sheet
Name field.
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Transmission Line Sheet Name — This is the worksheet name for the second sheet in the RFPATLibrary2.0.xls file. By default, the
worksheet is named “Transmission Line Losses.” It is recommended that this setting remain unchanged. For advanced users, if this
name has been changed, type the new name in the Transmission Line Sheet Name field.

Template —This is the worksheet name for the main sheet in the RFPATTemplateX-X.xls file. By default, the worksheet is named
“Analysis.” Itis recommended that this setting remain unchanged. For advanced users, if this name has been changed, type the new
name in the Template field.

Sheet Name — This is the worksheet name for the main sheet in the RFPATTemplateX-X.xls file. By default, the worksheet is named
“Analysis.” It is recommended that this setting remain unchanged. For advanced users, if this name has been changed, type the new
name in the Sheet Name field.

Save and Print Options — The Detailed Spreadsheets that are created during the analysis in Path Runner may be saved and/or
printed. Select from the following options before the analysis is run: None, Save Only, Print Only, Save & Print. Please note that this
option will automatically update the field on the Run Paths tab.

Retain Cell Formatting —Select this option to preserve the cell color, text style, and border style that were setup in the Path Builder
module. If this option is left unchecked, the Detailed Analysis Spreadsheets will be white with plain text and no borders.

Quit Excel? — Check this box to automatically close Excel after all analyzes have been run. Excel will remain open if this box is left
unchecked.
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Library Manager

The Library Manager is used to edit and create components in the RF Path Analysis Component Library. When the Library Manager
module is opened, the RF Component Library Excel file will open in the background. It is important to leave this file open throughout the
operation of this module. When the Library Manager module is closed, the Excel file will automatically close.

This module allows you to make changes to the parts in the RFPATLibrary2.0.xls Excel file without worrying about affecting the formatting

or compatibility of the document. Although the Excel file may be edited directly, it is not recommended as it is possible to inadvertently
create errors in the document that affect the program operation. See the following pages for details about the options available in this

module.

iE RF Library Manager

=
i

— RF LIBRARY MANAGER

=10 x|

Library:

IC:'I,F'ru:ugram Files|RFPathanalysisToolkit\RFPATLIbE afy , xls

Sheet Mame

-—l-RF Companent Library

Reqistered Part Types

Marker
Liriter
Isolator
arnplifier

Power Divider
Paveer Combiner
Filker

Temp Caomp

Switch .

Field Mames

COMPLABEL
CATALOGPART
REVDATE
NOTE

TYPE
DEY_FLAG
WHERECT
\WHERELRM
REFDES .

I HIDE EXCEL

&00 PART | EDCIT PART |

A

DELETE PART |

000

Rows In Dakabase  Mumber of Figlds
|22 |25

RETLRM
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Library — This field defines the RF Component Library to be edited. By default, the RFPATLibrary2.0.xls file is selected. To locate a
different library, click on the folder icon to browse for the desired file.

Sheet Name — This is the worksheet name for the main sheet in the RFPATTemplateX-X.xls file. By default, the worksheet is named
“Analysis.” Itis recommended that this setting remain unchanged. For advanced users, if this name has been changed, type the new
name in the Sheet Name field

Registered Part Types —This table lists the type of parts found in the selected RF Component Library.

Field Names — This table lists the column names in the RF Component Library. These categories are used to define the component
specifications.

Hide/Show Excel — This toggle switch may be used to hide or show the Excel RF Component Library. The Library may be minimized,
but is important that it remains open during the program operation.

Add Part — Click Add Part to open the Add Part panel. This panel will allow you to copy existing components or insert new components
into the selected RF Component Library without worrying about affecting the formatting or equations within the document.

Edit Part — Click Edit Part to open the Edit Part panel. This panel will allow you to make changes to existing components in the
selected RF Component Library.

Delete Part — Click Delete Part to open the Delete Part panel. This panel will allow you to remove an existing part from the RF
Component Library without affecting the equations or formatting of the Excel file.

Rows In Database — Displays the number of rows in the selected Component Library. Each row represents a different RF component.
Number of Fields — Displays the number of Field Names in the selected RF Component Library.

Return — Click Return to close the Library Manager module and return to the RF Path Analysis Toolkit main panel.
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Add New Part

The Add New Part panel allows you to insert or duplicate parts in the RF Component Library without inadvertently changing the
equations or formatting of the Excel file.

A. RF Component Library — This table displays all components and identifying parameters in the RF Component Library that are of the
selected Part Type.

B. Part Type — Select a part type from the Part Type pull down menu to sort the RF Component Library table. This will make it easier to
find the desired insertion point or component to duplicate.

C. Add Part After — Click the Add Part After button to insert a component after the highlighted row in the RF Component Library table.
This will open a panel in which the new part may be defined. See the following page for details about defining the new part.

{3 RF Library Manager o ]
File Edit Operate Tools ‘Window Help
— Add Part
RF Component Libr aty
LIE REFMC COMPLABEL CP\TALOGPF\RT RE\I'DATE NOTE TYPE DEY_FLAG Wy
Defauk P T CA—
1 EMDPATH End of Path 5,!'31,!'1992 Marker
2 Markers
3 MODULETN Module Input 9152004 Marker P
4 MODULEDUT Module Output 2/ 162004 Marker P
5 SRAIN SRA Input 9f15/2004 Marker P
& SRACUT SRA Cubput 9162004 Marker P
7 LRUIN LR Input 9/15/2004 Marker P
g LRUCUT LRU Cutput 9/16/2004 Marker P
9 WRAIN WA Input 9/15/2004 Marker P
10 WRACUT WRA Cukput 9/ 16/2004 Marker P
11 SPACE T-mmmmmme oo 1 5/31/1992 Marker P
12 Lirniters
13 SAMPLELILL Sample 1 Limiter | 10/5/2003 Lirniter A
14 SAMPLEZLML Sample 2 Limiter | 10/4/2003 Lirniter &
15 SAMPLEZLME Sample 2 Limiter | 1043f2003 Lirniter a
16 HLIMITER:2 High Lewel Limiter 5/31/1992 Lirniter A
17 HLIMITER.3 High Lewvel Limiter 53111992 Lirniter & i
1] 3|
Patk Type
[ ADD PART AFTER. DUPLICATE AND ADD |

D.

Duplicate And Add — Click
the Duplicate And Add button
to copy the parameters from
the selected component in
the RF Component Library
table. This will open a panel
in which the copied part may
be edited. This part will be
inserted below the selected
row in the table. See the
following page for details
about defining the copied
part.

Return — Click Return to
close the Add New Part
panel and return to the
Library Manager module.
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Add Part After Part Table

This panel will open after the Add Part After button has been selected on the Add New Part panel of the Library Manager module.

i>! Part Table
File Edit Operate Tools MWindow Help

— Add Part After

Current Part Parameters

Field Marne Current Yalue
# 56

LIE REFMC

COMPLABEL

CATALCGPART

REYDATE

MOTE

T¥PE

DEY_FLAG

WHERECT

WHERELRM

REFDES

FRECQMIMNGHZ

FRECMAZGHZ

MNQISEFIGTO

SGEAINZS

MGEAIMNZS

POUTIDEZS

TOOIP

PIN1DEZS =P&&-(MEE-1)
TOIIP =Q65-M65
SOOIP

SOIIP =TE5-MNGE
P-PFLAT

WSWRIN

Mew Value
37

=PEE-(NEE-1)
=065-M58

=TE5-MGS

canceL |

New Value — To setup the
component parameters for the
new part, type the desired
values in the New Value
column of the Add Part After
table. Do not change any
cells that start with equal signs
‘=" as these are formulas that
depend on the values entered
in other cells. All formulas will
automatically update as
needed.

Save — To save the new part,
click Save. All changes will
not only be saved in the
Library Manager module, but
will also be saved in the RF
Component Library Excel file.
After changes have been
saved, the Add Part After table
will close. You will return to
the Add Part panel.

Cancel — Click Cancel to exit
the Add Part After table
without saving changes. You
will return to the Add Part
panel. Please note that using
File>>EXxit will close the entire
RF Path Analysis Toolkit and
not just the current panel.
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This panel will open after the Duplicate And Add button has been selected on the Add New Part panel of the Library Manager module.

i3} Part Table I =] 3 | i New Value — To modify the
File Edit Operaste Tools Window Help duplicated part, type the desired
 puplicate And Add values in the New Value column of
the Duplicate And Add Table. The
current Part Parameters LIB REFNO must be unique for
Field Mame Current Yalue / Mew Value = each duplicated part. Do not
‘L‘*I — fmzsc iilszsc change any cells that start with
COMPLABEL 5 o 1500 MHz SMA amp 5 ko 1500 MHz SMA amp equal SIQHS = as these are
CATALOGRART AC1525C AC1525C formulas that depend on the values
REVDATE 5j4/2000 5j4/2000 entered in other cells. All formulas
MOTE will automatically update as
TYPE amplifier amplifier needed.
DEY_FLAG o o
WHERECT
WHERELRM B. Save — To save the new part, click
REFDES Save. All changes will not only be
FREQMINGHZ saved in the Library Manager
FREQMARGHZ module, but will also be saved in
MOISEFITD 4.8 4.8 the RF Component Library Excel
Zf;’;:z; E: E: file. After changes have been
POLTIDRSS ot ac sa_lved, the Dupllcgte And Add table
ToOIP - - will close. You will return to the Add
PINIDEZS =P6a-(NGE-1) =P-(NGS-1) Part panel.
TSIIR =(658-M6G =069-ME
o o 2 o - C. Cancel — Click Cancel to exit the
P_PELAT 06 k 06 Duplicate And Add table without
YSWRIN 16 16 B saving changes. You will return to
the Add Part panel. Please note
swe | cance. | that using File>>Exit will close the
entire RF Path Analysis Toolkit and
% not just the current panel.
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— Ranges

&( A A A Component Parameter Named

The RF Path Analysis Toolkit requires the following Component Parameter Labels in the Comp_para_title Named Range:

" LIB REFNO
" TYPE

" COMPLABEL
" SGAIN25

" NOISEFIG70
" NOISEFIG25
" TOOIP

" POUT1DB25
" NGAIN25

" CSLOPE

" CGAINLOW

" CGAINHIGH
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‘@‘ TRoBi2T2 Path Parameter Named Ranges

The following Named Ranges are Required for Path Parameters in the Analysis Sheet:

" Path_Folder
. File_Name
" Path_Title

. Path_name
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The Edit Part panel allows you to modify an existing part in the RF Component Library without inadvertently changing the equations or
formatting of the Excel file.

A. RF Component Library — This table displays all components and identifying parameters in the RF Component Library that are of the
selected Part Type.

B. Part Type — Select a part type from the Part Type pull down menu to sort the RF Component Library table. This will make it easier to
find the component to edit.

B RE Li _ . . .
' "Fr" M““’ r— =ax c, Edit Part — Click the Edit Part
113 I Erate ools Indow =] . . .
o — button to modify the highlighted
— Edit Part .
I ar!
art in the RF Component
RF Component Library . . .
LIB REFNC COMPLABEL CATALOGPART REVDATE NOTE TYPE DEY_FLAG Wy - '—'brarY tabk_a' This Wll_l o_pen a
Default Connectar _. panel in which the existing part

1 ENDPATH End of Path 5;31;1992 Marker parameters may be edited. See

2z Markers )

3 MODULEIM Module Input 9{15/2004 Marker P the foIIowmg page for details

4 MODULECUT Madule Cutput a/16/2004 Marker P about editing the part

5 SRAIN SRA Input 41572004 Marker 2 !

3 SRACUT SRA Output a/16/2004 Marker P

7 LRUIN LRU Input 971572004 Marker P .

3 LRUOUT LRU Output a/16/2004 Marker p D. Return — Click Return to close

9 WRAIN WRA Input 9/15/2004 Marker P the Edlt NEW Part panel and

10 WRAOUT WRA Output 971672004 Marker P .

1 SPACE  S— 1 5/31/1992 Marker P return to the Library Manager

12 Lirniters module

13 | SAMPLE1L1 Sample 1 Limiter | 10/5/2003 Limiter B )

14 | SAMPLEZLMI Sample 2 Limiter | 10/4/2003 Limiter B

15 | SAMPLEZLMZ Sample Z Limiter | 10{3(2003 Liriter B

16 | HLIMITERZ High Level Limiter 573171992 Limiter B

11 HLIMITERS High LeveIILimiter 5/31/1992 Limiter A |

A »

Part Type

JLL K EDIT PART

A
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Edit Existing Part Table

This panel will open after the Edit Part button has been selected on the Edit Part panel of the Library Manager module.

> Part Table - [Of x|
File Edit ©Operate Tools ‘Window Help
— Edit Existing Part
Current Part Parameters
Field Name Current Value(will not be Changed) Mew Yalue =
# 57 57
LIE REFMNC [iZ1525C / AiZ1525C
COMPLABEL 5 ko 1500 MHz SMA amp 5 ko 1500 MHz SMA amp
CATALOGPART AC1525C AiZ1525C
REVDATE 5/4/2000 5/4/2000
MOTE
TVPE amplifier amplifier
DEV_FLAG o o
WHERECT
WHERELRM
REFDES
FREQMINGHZ
FREQMARGHZ
MOISEFLGTFO 3.8 3.8
SEAINZS 13.6 13.6
MEAINZS 13.6 13.6
POUTIDEZS a5 a5
TOOIR 23 23
PIN1DBZS =P&EE-(MEE-1) =P&E-(MEE-1)
TOIIP =065-M55 =65-M55
SODIR 32 32 b
SOIIP =Ta5-MN6G =Tai5-MN6G
P-PFLAT 0.6 0.6
WSWRIN 1.6 k 1.6 =
e | canceL |
v

New Value — To modify the
existing part parameters, type the
desired values in the New Value
column of the Edit Existing Part
table. Do not change any cells
that start with equal signs ‘="' as
these are formulas that depend
on the values entered in other
cells. All formulas will
automatically update as needed.

Save — To save changes made
to the existing part, click Save.
All changes will not only be
saved in the Library Manager
module, but will also be saved in
the RF Component Library Excel
file. After changes have been
saved, the Edit Existing Part
table will close. You will return to
the Edit Part panel.

Cancel — Click Cancel to exit the
Edit Existing Part table without
saving changes. You will return
to the Edit Part panel. Please
note that using File>>Exit will
close the entire RF Path Analysis
Toolkit and not just the current
panel.
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Delete Part

The Delete Part panel allows you to remove an existing part from the RF Component Library without inadvertently changing the
equations or formatting of the Excel file.

A. RF Component Library — This table displays all components and identifying parameters in the RF Component Library that are of the
selected Part Type.

B. Part Type — Select a part type from the Part Type pull down menu to sort the RF Component Library table. This will make it easier to
find the component to delete.

{3! RF Library Manager - 101 x|
File Edit Operate Tools ‘Window Help
— Delete
RF Component Library
LIE REFMC COMPLABEL CP\TF\LOGPART RE\I'DF\TE NOTE TYPE DEY_FLAG iy -
Defaul F: T C—
1 ENDF‘P.TH End of Path 5,!'31,!'1992 Marker
2 Markers
3 MODULEIN Module Input 9/15/2004 Marker P
4 MODULECUT Module Oukput 9f16/2004 Marker P
5 SRAIN SRA Input 9f15/2004 Marker P
B SRACUT SRA Cubput af16/2004 Marker F
7 LRUIN LRU Input of15/2004 Marker P
g LRUCUT LRU Cwbput 9f16/2004 Marker F
9 WRATMN \WRA Input 9152004 Marker P
10 WRADUT WRA Output 9f16/2004 Marker P
11 SPACE I---mmmmmmmm e 1 53171992 Marker F
12 Lirnikers
13 SAMPLELL1 Sample 1 Limiter | 10/5/2003 Lirniter A
14 SA&MPLEZLM1 Sample Z Limiter L 10/4/2003 Lirniter &
15 SAMPLEZLMZ Sample Z Limiter | 10}3/2003 Lirniter A
16 HLIMITERZ High Lewvel Lirniter 5i31/1992 Lirniter &
17 HLIMITER3 High Level Lirniter 53111992 Lirniter A hl
4| |
Part Type
IALL DELETE PART

C.

Delete Part — Click the Delete
Part button to remove the
highlighted part in the RF
Component Library table. This
will not only remove the part from
the Library Manager Module, it
will also remove the part from the
RF Component Library Excel file.
Be careful when deleting parts as
they may not be restored. Itis
recommended that a backup file
of the RFPATLIibrary2.0.xls be
made before deleting parts.

Return — Click Return to close
the Delete Part panel and return
to the Library Manager module.
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RF Component Library

BT Microsolt Excel - RFPAT Library = E
The RF Component &) File Edit Yiew Inset Fomat Jook Data  Window Help Type aquestionforhelp » - & X
Library is an Excel NSHE0R(PE| %G0B F)9-0- 8= 25w @l -9 - u E S % 0 @3 - Al
A7 - 5
database of parts and i | 5 £ C o T T F [ 5 T R T T [ v T T T " [ & o [ 75
their associated 7 | minimax Part # Date Note Type A=Active cl LRM Desig Freq Freq Max Nominal = Nominal Min —
. . [l Units (4B} (dB) (UB) (dBm)
parameter specifications. g LIE REFNO [COMPLABEL CATALOGPART _ REVDATE| NOTE | TYPE | DEV_FLAG WHERECI/HERELR| REFDES (EQMINGHREQMAXGH NOISEFIGT0 | SGAINZ5 | NGAINZ5 = POUT1DE
led b f 10 v v v v [ v ] v v v [ v T v ] v
A Samp € ata ase o 11 DEFAULTPART Default Passive Part 03/06/00 Connectar F 0.00 0.00 0.00 150.00
components is included 12 ENDPATH End of Path 06/01/32 Marker P 0.00 0.00 000 93,00
13 Markers =l
with the RF Path 14 MODULEIN Module Input 09/16/04 Marker P 0.00 oo 0o 150.00.=]
P ; P 15 MODULEOUT Module Dutput 0917/04 Marker F 0.00 0.00 000 15000_|
AnaIySIS Toolkit. This 16 SRAIN SRA. Input 09/16/04 Marker P 000 0.00 000 150,00
Samp|e database may be 17 SRAOUT SRA Oulput 03/17/04 Marker P 0.00 0.00 000 150.00
e . 18 LALIN LAU Input 09/16/04 Marker P 0.00 0.00 000 150,00
modified to suite the 19 LAUOUT LRU Clutput 941704 Marker P 0.00 0.00 000 150,00
. 20 WRAIN WA Input 09/1B/04 Marker P .00 oo non 150,00
needs of your analysis. 2 WRAOUT R Dupu o917t e om 0w om0
New columns may be 2 SPACE ] 06/01 /32 Marker P .00 oo o0 53,00
. L. 23 Limiters
inserted to add additional | 24| SAMPLETLY Sample 1 Limiter L1 10406403 Limiter 4 0.40 -0.40 0.40 14,00
ificati to identi 2 SAMPLEZLM1 Sample 2 Limiter L1 10/05/03 Liriter A .20 020 020 32.00
Specifcations to iaen |fy 26 SHMPLE 2L M2 S ample 2 Limiter LM2 1040403 Limiter A 0.20 020 020 32.00
Com ponents by Make 27 HLIMITERZ High Level Limiter B2 0E/01/92 Limiter iy 2000 EOOD 1.00 -1.00 -1.00 28.00
: 2 HLIMITER3 High Level Liriter B3 06/01/92 Liriter A 5000 10000 1.30 130 130 26,00
sure C0|umnS are 29 HLIMITER4 High Level Limiter B4 06/01/92 Limiter A 10000 18000 150 150 150 28.00
. s a0 LLIMITERZ Low Level Limier B2 06/01/92 Limiter A 2000 5000 050 050 050 26,00
inserted within the El LLIMITER3 Low Level Lirmiter B3 06/01/92 Liriter A 5000 10000 0.80 -0.80 080 26,00
Worksheet Iimits th at are 32 LLIMITER4 Low Level Limiter B4 06/01/92 Lirniter A 10000 18000 1.00 -1.00 -1.00 28.00
. . . 33 Isolators
identified by thick black 3 1SOLATOR2 Isolator B2 05/04/00 Isolator P 000 6000 0.70 070 70 150.00
. s ISO0LATOR3 Isclator B3 05/04/00 Isclator P 5000 10000 0.80 -0.80 080 150,00
borders. To mOdlfy ® ISOLATORS Isolator B4 e 05/04/00 Isalator P 10000 18000 1.0 100 100 150011
individual com ponents ki ISOLATOR-BE Isolator (13/06/00 Isolator P 2000 £000 .40 -0.80 080 100.00
e . 38 IS0LATOR-LE Isolator 03/05/00 Isolator P 1000 2000 060 060 060 30,00
and specifications, see 29 Amplifiers
f 40 SAMPLE14R1 Sample 1 Amplifier 1 09/15/04 Aplifier A 350 2000 2000 15.00
the lerary Manager 4 SAMPLEZART Sample 2 Amplifier 1 09/14/04 tmpliiet A 250 17.80 17.80 18.00
module. 42 SAMPLE24R2 Sample 2 Amplifier 2 09/13/04 Aplifier A 400 9,00 200 16.00
43 SAMPLE2AR3 Sample 2 dmplifier 3 09/12/04 Aplifier A 350 1150 1150 15.00
44 SAMFLE14R2 Sample 1 dmplifier 2 0914/04 mpliier A 350 20,00 2000 15.00
45 QEH101 0-Bit GEH-101 -Bit EH-101 (/1604 dnplifier 4 200 1300 1300 £00
48 OEH102 0-BitQEH-102 0Q-Bit OBH-102 09/15/04 timplifier 4 7.00 1250 1250 21.00
47 0BH124 0-Bit QBH-124 0-Bit QEH-124 1941504 Anplifier 4 150 20,00 2000 17.00
43 QBH125 0-Bit GBHA125 0Bt AEH-125 15341404 tnlifier 4 450 1350 1950 24.00
43 AVANUTO543 Avartek IT0-543 Avartek UTO-543 | 09A5/04 Aplifier A 250 1050 1050 &00
50 AYANUTO545 Avvantek UT0-545 fvanisk UTD-545 | 09/14/04 tmpliiet A 5.00 1150 11.50 17.00
a1 AMPEDS4-10 Armplifier, Cougar ABDS4-10 Amnplifier A 380 18.00 18.00 18.50
52 AMPCOUGEQS4 Cougar 5054 ampifier ASE054 121300 tmpliiet A 480 17.00 17.00 17.50
53 AMPCOUGE0E3 Cougar 5063 ampifier ASE0B3 (13/05/00 Aplifier A 4.20 1550 15.50 20,00
54 AMPCOUG1303 Cougar AP51309 amplifier 4PS1309 0342100 Aplifier A 200 1200 1200 2200 =
4 4 » M[%RF Component Library £ Transmission Line IJ il 13
Ready Calculake UM
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The following Named Ranges are required on the RF Component Library Spreadsheet:

" Library Worksheet
o REFNO
&) Comp_para_title
o Database
&) Comp_para_header
" Transmission Line Worksheet

&) Cable_loss
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The template spreadsheet is a basic guide for creating the detailed analysis spreadsheet. This template contains all formulas for calculations,
path parameters, and graphs.

After a path file has been created, it may be exported to Excel to create the detailed analysis spreadsheet. RF Path Analysis Toolkit
automatically creates this file by filling in the path component parameters in the template spreadsheet.

BT Microsoft Excel - RFPATTemplate MmEE
Two temp|ate Spreadsheets are ] Fle Edl Miew Insen Fomat Tooks Data ‘Window Help Adsbs PDF Typeaquestonforbelp = o 8 X
included with the RF Path Analysis aCLIERI RTINS A A ) B ol B bl S B 2iulbill
software. BEl
AKAZ = =
A E & 5] T E T F G [ H ] [ g K | L[ wm | ™ 0 2 [F] =
[ 1 | PathFilename Path Filename i} =
H H ifi Path Fald Path Fold 0
RFPATTemplate4-2.xls is a simplified [ & o L Ta—
(but still very useful) RF path analysis |5 goeeier 20 B i
spreadsheet for receivers and B sigral 2ot e il
transmitters. Antenna gains can not be |'& | Recever I B tiHn) 3900 Sample Path
H H Kl Noise Figure/Signal Levels
accurately incorporated into the model. | T T ST NEETPARTI:

v 1 | n | |COMPONENT Reference | Device cum Device  Cum  Signal 1 Signal 2 | MNoise  |Bandwidth Power | SNR at | [COMPOMENT Re
SenS|t|V|ty CalCU|at|0nS are baSEd On [ 2| |LABEL Cesination | Moise Fig | MNoise Fig ~ Gain Gain Qut Cut Level Cut Signal 2 | [LABEL De
the receiver RF com ponents Only. e 3 5 i (?33 (a8 (;’? (g8) _(@Bm) __(@Bm) |(@Bmikzn)| (MHZ)  (dBm) | (4B) 3 3

| s | |compLapEl LB REFNG REFDES WOISEFIGT SOAINIE COMPLABEL LIB REFNO ]
|& | [TNPUTLEVEL==- B T
H m
RFPATTemp|at66-2.X|S IS a more || [oo0 [ 00 oo U0 | 00 -1&D | -710 | 1140 | 8800 | 745 a5 | 000 0.00
H |w| |non 0.0 00 oo oo | oo -1&D 710 | 1140 | B8N0 745 | a5 | 000 .00
advanced RF path analySIS |20 |oo0 0.00 00 oo oo | oo -1&D 710 | 1140 | B8N0 745 | a5 | 000 .00
| |non 0.0 00 i oo | o0 -1&D -7t | 1140 | Benn | -745 | a5 | ono .00
SpreadSheet' This templ?'te a”OWS.f(,?I' | 22| |ooo 0.00 0.0 0.00 oo | o0 -1&D -7t 1140 | B8N0 745 a5 | 000 0.00 I
separate RF Component S|gna| gain |es| |non 0.0 00 oo oo | o0 -1&D -7t 1140 | B8N0 745 a5 | 000 0.00
s o ! [ 2| |non 0.0 00 oo oo | o0 -1&D -7t 1140 | B8N0 745 a5 | 000 0.00
and noise galn parameters. ThIS |z |onon 0.00 00 0.00 00 | 00 160 -71.0 | -1140 8800 | -74.5 35 0.00 0.00
| [non 0.0 00 oo oo | o0 -1&D -7t 1140 | B8N0 745 a5 | 000 0.00
allows the Spl’eadsheet to show 22| |noo 0.00 00 0.00 00 | 00 B0 710 | -1140 | 8900 | -745 | 35 | 0.00 0.00
; N n.on 0.0 00 oo oo | o0 -1&D -7t 1140 | B8N0 745 a5 | 000 0.00
raC.ilatEd SGNSIUVIty because antenna ﬁ n.on 0.0 00 oo oo | o0 -1&D -7t 1140 | B8N0 745 a5 | 000 0.00
gains can be taken into account = b . s om e ae m e nieeme s fo "
@| [non 0.0 00 oo oo | o0 -1&D -7t 1140 | B8N0 745 a5 | 000 0.00
‘(‘an.ennas ,,ave Sl.gna gain-but no [as| |non 0.0 00 oo oo | o0 -1&D -7t 1140 | B8N0 745 a5 | 000 0.00
@ | [non 0.0 00 oo oo | o0 -1&D 710 1140 | B89N0 745 a5 | 000 0.00
noise gain”). Basic RF components [Fot |
: . . @ |non 0.0 00 oo oo | oo -1&D 710 | 1140 | B8N0 745 | a5 | 000 .00
have the same “signal gain” and noise = oo c00 o | owe | on | oo w0 7ie | Ao sewo | 745 35 | oo 000
P || |noo 0.00 0.0 .00 oo | 00 180 710 1140 | 8800 745 | 35 | 000 .00
gain. || |noo 0.00 0.0 0.00 oo | 00 180 710 1140 | 8800 745 | 35 | 000 .00
|s| |ooo 0.00 0.0 .00 oo | 00 180 710 1140 | 8800 745 | 35 | 000 .00
@] |ooo 0.00 0.0 .00 oo | 00 B0 710 1140 | 8800 745 | 35 | 000 .00
h | dsh b || |ooo 0.00 0.0 .00 oo | 00 B0 710 1140 | 8800 745 | 35 | 000 .00
|| |ooo 0.00 0.0 .00 oo | 00 B0 710 1140 | 8800 745 | 35 | 000 .00
The temp ate. spreads eet may be ] |ooo 0.00 0.0 .00 oo | 00 B0 710 1140 | 8800 745 | 35 | 000 .00
m0d|f|ed to d|Sp|ay custom path [« |0o0 0.00 0.0 0.00 0o 0.0 | 16D 710 -114.0 8900 | -74.5 34 0.00 0.00
s || |ooo 0.00 0.0 .00 oo | 00 B0 710 1140 | 8800 745 | 35 | 000 .00
pal’ametel’s or to calculate additional || |noo 0.00 0.0 .00 oo | 00 B0 710 1140 | 8800 745 | 35 | 000 0.00
| || |ooo 0.00 0.0 .00 oo | 00 B0 710 1140 | 8800 745 | 35 | 000 .00
values. e [000 0.00 0.0 0.00 00 | 00 6D 710 | 1140 | 8800 -745 | 35 | 0.00 0.00
|| |ooo 0.00 0.0 .00 oo | 00 60 710 1140 | 8800 745 | 35 | 000 0.00
| =] |ooo 0.00 0.0 .00 oo | 00 B0 710 1140 | 8800 745 | 35 | 000 0.00
|s| |noo 0.00 0.0 .00 oo | 00 18D 710 1140 | 8900 745 | 35 | 000 .00
|sz| |noo 0.00 0.0 .00 oo | 00 18D 710 1140 | 8900 745 | 35 | 000 .00
|sz| |noo 0.00 0.0 .00 oo | 00 18D 710 1140 | 8900 745 | 35 | 000 .00
| s| |noo 0.00 0.0 .00 oo | 00 18D 710 1140 | 8900 745 | 35 | 000 .00
|| |ooo 0.00 0.0 .00 oo | 00 180 710 1140 | 8800 745 | 35 | 000 .00 =
W 4 » M[\Analysis / Components £ Receiver Chart {  Receiver Chart - Hoise Figure Receiver Chart - Int Point.__{ Sheetd /. [0 T o i B ﬂj_l
Ready Caleulate HUM

52



R A WoOoOoD
ASSOCIATES

ENGINEERING SOLIITIONS
FOR TODAY 'S INDUUSTRIES

Template Named Ranges

The following Named Ranges are required for the template:

" Components Sheet

Q

Comp_Database_Top_Left

" Analysis Sheet

Q

First. Row

Last_Row

Template Specific

Rev_Date
Signal_1 dBm
Signal_2_dBm
SNR_Required
Rec_BW_Mhz

Signal_3 dBm
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Creating Detailed Spreadsheets

Diagram

Run path from

Load

(after hibrary look up)

____________________________

] —
Path Runner| or |Path Builder Template Spreadsheet
3
\ 2
i Insert parts _and | ;o= 1 Calculate formulas !
! parameters mto b Format cells as i__i contamed in tcmplate .
i templatc SprEHdShEEt i L_?EFP}@P_CE_I{]_EIEF_EE‘E]_E]EE i sprcadshcct i

_________________

| Save as filename
i

i defined in path file

-

Detailed Path Analysis Spreadsheet

The Template Spreadsheet becomes the Analysis Spreadsheet after the above steps have been preformed. The final output may be opened in

Excel and edited independently.
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Detailed Analysis Spreadsheet

The Detailed Analysis Spreadsheet is created from the Template Spreadsheet and the path file. This sheet contains information about
performance, the noise figure, and the sensitivity. In addition to the output spreadsheet, several graphs are created as separate tabs
within the Excel workbook. See the following pages for example output graphics. Once complete, the detailed analysis spreadsheets can
be independently opened and printed.

B3 Microsoft Excel - SAMPLE1 _[2]x]
E‘i] File Edit “iew |nset Fomat Toolz Data  Window Help  Adobe PDF Type aquestionforhelp  + o & X
DEEHGR P04 LR F/9-6- 85 -8 @a™ @i <12 B I U $ % 0 % -o-A-f
sl El

RE5 - il
E [ I 5] T E T F &G | H | [ | K T L M |  n o P £} ] —
| 1 |Path Filename Samplel.pth Path Filename Sarnplel.pth =
| 2 |Path Folder CAProgram Files\RFPathAnalysisToolkit Fath Falder CihProgram Files\RFPathAn:

| 3 |Excel Filename SAMPLET xls Excel Filename SAMPLEN M5

| 4 |Revision Date 100 452004 Revision Date 82212004

| 5 |Signal 1 Input (dBrm) -5 Signal 3 Input {dBm): -15

| & |Signal 2 Input (dBrm) -15

| 7 |RF SMR Required (dB) 10

| 2 |Receiver IF BYY (MHz) 500 SAMPLE 1 PATH
9 Moise Figure/Signal Levels

| o | Spec Spec Thermal Moise | RFAF

| 1 |COMPOMENT Reference Device cum Device | Cum | Signal 1 | Signal 2 Moise  Bandwidth Power = SMR at COMPOMNEMT Refet

| 1z |LABEL Desination | Moise Fig | Moise Fig | Gain | Gain Out out Lewel Out | Signal 2 [ |LABEL Desir

| 12 | (dE) (e (05 | By | (dBry | (dBm)  (dBmMHZ) (MHZ) | (dBru | (dEn

| | E] 2 1 14 15 3 2 1
15 |COMPLABEL LIB REFMG REFDES NOISEFIGTO SGAINZS COMPLABEL LIB REFNG REF
16 [INPLUT LEVEL === | [ | | [ | -75 -15
v ) ) | ) [~
12 |Maodule Input MODULEIN 0.0 " oan 0.0 0.0 -76.0 -16.0 -114.0 a00 -87.0 720 Module Input MODULEIN

| 13 |Sample 1 SP3T 60 dB SAMPLETS1 0.4 T 08D -0.8 -0.8 -76.8 -16.8 -114.0 a00 -ar.0 71.2 Sample 1 SPITE0dAE SAMPLE1S1

| 20 | Sample 1 Prefilter FL1 SAMPLE1FLY 1.5 ] -1.5 -2.3 -773 -17.3 -114.0 s00 -87.0 B9.7 Sample 1 Prefilter FL1 SAMPLETFLI

| 21 |Padidttenuator [1 dB] PAD-01.0 1.0 " 330 -1.0 -3.3 -78.3 -18.3 -114.0 a00 -87.0 68.7 Fadiattenuatar [1 dB] FPAD-01.0

| 2z |Sample 1 Limiter L1 SAMPLE1LA 0.4 " 370 -0.4 -3.7 -Te.7 -18.7 -114.0 a00 -87.0 6.3 Sample 1 Limiter L1 SAMPLE1L

| 22 |Sample 1 Amplifier 1 SAMPLETART 35 T30 200 16.3 -68.7 1.3 -90.5 a00 -63.5 64.8 Sample 1 Amplifier 1 SAMPLE1ART

| 24 |Sample 1 LP Filter SAMPLE1FLS 1.0 "o -1.0 15.3 -69.7 0.3 -91.4 400 -E4.5 64.8 Sample 1 LP Filter SAMPLETFLS

| 25 |Sample 1 Mixer SAMPLE 1M1 75 "o7an -1.4 7.8 -67.2 -7.2 -98.9 a00 -1 64.7 Sample 1 hixer SAMPLE1 M1
2¢ |Sarmple 1 LO Rejact Filtar SAMPLE1FL2 20 R -2.0 1.2 -70.2 -10.2 -101.8 s00 -T4.2 BA.B Sample 1 LD RejectFi SAMPLE1FLZ

| 27 |Sample 1 Amplifier 2 SAMPLE1ARZ a5 "7 20.0 24.8 -50.2 9.8 -81.4 s00 -54.5 643 Sample 1 Amplifier 2 SAMPLE1ARZ

| 28 |Sample 1 Atenuator 1 SAMPLE1AT1 6.7 roraT -6.7 18.1 -66.9 kN | -88.1 a00 -61.1 64.2 Sample 1 Atenuator 1. SAMPLETATI

| 23 |Sample 1 BIT Coupler SAMPLE1DCA 20 roraT -2.0 16.1 -58.9 1.1 -804 a00 -f31 fi4.2 Sample 1 BIT Coupler.  SAMPLE1DCA
a0 | Transmission Line TLIME O105LP 0.00 01 5 -0.1 16.0 -58.0 1.0 -90.2 a00 -fi3.2 4.2 Transmission Line  TLIME 0.105LF 0.01
3 | Module Output MODULEOUT 0.0 T 77 0.0 16.0 -69.0 1.0 -890.2 500 -63.2 642 hiodule Output MODULEOUT

| 32 [End of Path [ EmMDPATH ] [ oo T 7% [ oo [ 180 -59.0 1.0 -50.2 a00 633 | B4.2 | EndafPath EMDPATH
33

| 34 |Receiver Performance .77 16.00 | -59.00 1.00 500 -63.24 6424
35

| 26 |Receiver Noise Figure: 77T dB Recelver Sensitivity:

| 7 |Receiver Sensitivity: -69.24 “dBrm Receiver Linear Dynamic Range {approx):

| 38 | Two Tone Third Order Spur Free Dynamic Range:

| 39 | Two Tone Third Order Spur Free Top Dynamic Rai
40

| 41 | Two Tone Second Order Spur Free Dynamic Rang

| 42 | Two Tone Second Order Spur Free Top Dynamic F

55



R A WoOoOoD
ASSOCIATES

ENGINEERING SOLIITIONS
FOR TODAY 'S INDUSTRIIES

Components Sheet

The components sheet of the Detailed Analysis workbook displays the part specifications for the components in the RF path.

B Microsoft Excel - SAMPLE1

E] File Edit Wiew Inset

Format

Tools Data

Window

Help

Type a question for help - - X

NEH S RIVE| BRI 9-6- 8 =4 5GP 0% v@! Times New Roman 9 -|B 7 U Eﬁ $ s %0 ;00| 2= - - A-E
C47 - 123

A B C 5] | E | F | G H I [ g K [ T wm [ w | o ] E‘

12| | Device Flag 70 25 =
| 13 ] Lib Ref No Device Name Catalog Rev Rev Device P=Passive Vhere UsedVhere Used REF Minimum | Maximum  Neise Fig = Sig Gain  Nois¢
| 14| min/max Part # Date MNote Type A=Active Cl LRM Desig Freq Freq Max Hominal = HNon
14 Units (B} (B} (il
| 16 | LIB REFNO | COMPLABEL | CATALOGPART = REVDATE NOTE TYPE DEV_FLAG  WHERECI AHERELRM REFDES REQMINGHRECGMAXGHNOISEFIGTO SGAIN25 | NGA
17| | v v | v [ v [ v [ v v [ v T v [
| 18 | MODULEIN Tvlodule Irgut 36734 Ilatker P 0.0001 -0.0001 -0.C
RER SAMPLELSL Saraple 1 SP3T 60 dB 36798 Switch = 0z -0.8 -C
| 20 | SANIFLEIFLL Saraple 1 Prefilter FL1 36798 Filter P 15 -1.5 -1
| 21| PAD-010 PadiAttenuator [1 dB] 35020 Attenmator P 50 12000 1 -1 -
| 22 | SAMPLEILL Sample | Liraiter L1 36438 Lamiter b 04 -0.4 -C
| 23 | SAMPLELAR] Sammple 1 Amplifier 1 36783 Spnplifier b 35 20 z
| 24 | SAWIPLEIFLS Sarmple 1 LP Filter 36797 Filter P 1 -1 -
| 25 | SANMPLEI] Sarnple 1 Wixer 36782 Ilixer = 15 -15 -7
| 26 | SLMPLEIFL2 Saraple 1 LO Reject Filter 36797 Filter P 3 -3 -
| 27 | SAMPLELARD Sample 1 Amplifier 2 36782 SAmplifier b 35 20 z
| 28 | SAMPLELATI Sarmple 1 Attermator 1 35405 A ttermator P 30 12000 6.7 -6.7 -£
29 SAMPLEIDCT Saraple 1 BIT Coupler 36437 Coupler P 2 -2 -
TLINE 0.105LF 0.00 Transruission Line 35129 Cornnector P 0.1000 -0.1000 -0.1
MMODULECUT Ivlodule Catput 36785 Ilarker P 0.0001 -0.0001 -0.C
ENDPATH End of Path 32204 Ilarker P 0.0001 -0.0001 -0.C

e | e | || | e | e e | D0 | G| G0 | W | | LD | LD [
0| @ |||k = O ||| | @ = | k= (O
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RF Path Parameters - Sensitivity and Dynamic Range

0.0 5 30.00
20 \ /\ 1 25.00
200 - 1
] \\‘ 1 20.00
£ : 1 - i E
o 15.0 1 S m Device Moige Figura
. ] T 15.00 < : :
= ] 1 = —— Cum Moise Figure
5 1004 T | S |——Cum Gain
P ] Akﬁ + Tqooo £ |——Cum T.0. Input Int Py
= 504 1 = |—Cum 5.0 Input Int Pt
= 1 r—#—'—(_‘y_,_,_d/ ] o Y 4 =
0.n b R\I T » » - al
] e S | 1
5.0 T 0.00
100 13 | . y L 500
b e L= o] —
g = ; £ £ 5 5 =
2 £ 5 = B 5 8 =
=] = — R =
= & - P o £y E i
— = [=2 g — a
1,;}_ E 5 - o z
2 ? ’ 2 3 -
[ig] E [ig]
&

Components
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Neise Figure, Gain

RF Path Parameters - Sensitivity

s0.0
40
300
] /\ m  Device Moise Figure
200 <] —s— Cum Moise Figure
: /b_____’\ —&— Cum Zain
10.0
] g‘?ﬁ”
] ——1 N .{ | ] i
0.0 -<'//r/_/" = " | » )
-10.0 p + -
— — = ] — =
£ T 5 £ i 5 5 =
o I = y B T S 5
2 = 5 - T 5 2 B
=] = - R c
= & - 2 & £ E w
-— = [l g — E
2 £ & - o &
g & i T o -
[ = =
1 E ol
%

Components

58



R.A WoOoOoD

G857 Receiver Chart — Int Point

ENGINEERING SOLIITIONS
FOR TODAY 'S INDUSTRIIES

RF Path Parameters - Dynamic Range

50.0 i

4001

1001

—a— Curn Gain
* /\ —— Cum T.0. Input Int Pt

200
+ 3 —— Cum 5.0, Input Int Pt

/ \ o Device TO.QIP

10.0 1 5 7

Intercept Points, Gain

0.0 4—jy

/
|

L

Module Input

Sample 1 Prefiter FL1
Sample 1 Limiter L1
Sample 1 LP Fitter
Sample 1 LD Reject Fiter
Sample 1 Atenuator 1
Transmiszion Line

End af Path

Components
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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.

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

> Options x|
I Printing j
& Standard printing [~ Margins
[ allow printer dithering # inches
* I postoet v 2 L4 = Onthe panel that you want to print, go to File>>Print
¢ Bitmap printing IDT% Window.... In the dialog box select the ink jet printer and
o Leftjo.00  |o.00  Right click Print
IV ColarjGrayscale prinking W
Bottom &pint 21|

General |

 Select Printer

T T 5
B, i, = =Y
2 2 @ 5
Auto Inbuit  Auto Microsoft Fax HP LaserJet
Internal Pri... Office Docu... Z100 Seri...

1

Statuz Fieady [~ Frinttofile  Preferences |
Cancel | Help Location:
Camment: Find Frinter... |

— Page Flange

A Mumber of copies: |1 3:

) Selection, € Curent Page

i~ Pages: I‘l ™ Collate ] H
Enter either a zingle page number ar a single @

page range. For example, 512

Print Cancel |

61




DA WOoOoOoOoD
ASSOCIATES H el
ENGINEERING SOLIIJTIONS

FOR TODAY 'S INDUUSTRIES

For information on the latest and up to date features available in RF Path Analysis Toolkit visit our online documentation effort at:
http://helprfpathanalysis2.rawood.com/tiki-index.php

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

As always, if you run into problems, don't hesitate to contact us any time at 315-735-4217 or rawood@rawood.com
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We currently offer several methods for purchasing our software products:

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

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

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

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

VISA
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