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This paper discusses features on the web site: https://www.serdesdesign.com/home/rf-system-budget-tool/

The RF System Budget Analysis Tool analyzes an RF system that has a typical structure shown in this figure.

Link

*7 Transmitter + % Receiver —+

Nonlinear
Components *

\ /
UP-CONV DWN-CONV

Where the RF system is defined by the cascade of two-port RF components, The components may be defined as S-Parameter data,
filters, RF cables, gain or mixer components, Terrestrial links, or Satellite links,

See discussion in ‘About the RF System Budget Analysis Tool’.

This section discusses typical RF system budget characteristics and displays. Let us know if you would like the tool enhanced with
additional capability.

All RF system budget characteristics and displays are based on the measurements listed in Meas...
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These measurements are defined in the Keysight documentation on the RF System Budget Analysis Tool, which John Baprawski
wrote, at this Keysight web site:

e https://edadownload.software.keysight.com/eedl/ads/2011 01/pdf/rfsysbudget.pdf
e Or, see the documentation at this alternate web site:
e https://mosses.pbworks.com/f/rfsysbudget.pdf

Thanks to Blake Gray Ph.D., Director of Engineering /Silicon Creations LLC for the use of their Keysight Advanced Design System
(ADS RF Budget System Analysis Tool for testing my current copy of this tool against the ADS copy.

Example RF System Measurement Displays

A typical RF system shown in the above block diagram has a transmit RF section, a link, and a receive RF section.

For the default RF system, here are the resultant displays.
Power gain in dB from system input to component output

a0

40

30

20

, OutPGain_dB
=]

=20

-30

-40

-50
1e+0 Ze+0 Ze+0 de+0 Se+0 Ge+0 Be+0 Te+0 Se+0 Se+0

Component index

Typical_RF_System_Budget_Characteristics_and_Displays.docx Page 2 0of 10
Copyright © 2018-2026 SerDes Design | All Rights Reserved


https://edadownload.software.keysight.com/eedl/ads/2011_01/pdf/rfsysbudget.pdf
https://mosses.pbworks.com/f/rfsysbudget.pdf

Typical_RF System Budget_Characteristics_and_Displays

Power in dBm at component output
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Noise figure in dB from system input to component output
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Additional displays are available based on user selection from the above measurement list.

If the frequency sweep was enabled (EnableFSweep = 1) in the SetupOptions, then these default displays are available where in this
example the FSweepBW = 3 GHz and the FSweepNumPts = 101.

Output power gain in dB vs Output Frequency
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Additional FSweep displays are available based on user selection from the above measurement list.

If the power sweep was enabled (EnablePSweep = 1) in the SetupOptions, then these default displays are available where in this
example the PSweepMin = -30 dBm, PSweepMax = -10 dBm and the PSweepNumPts = 41.

Output power in dBm vs Input Power
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Additional PSweep displays are available based on user selection from the above measurement list.

Viewing RF System Budget Analysis Data in an Excel Spreadsheet

The data for th RF system budget analysis is collected into a file named “RF_<Analysis_name> RF_Budget.csv where
<Analysis_name> is the used entered name for that field at the top of the tool.

On Linux:

The csv file can be downloaded after a successful “Run” using the button:
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Download Budget Data
e J Download

On Windows when the user has downloaded and installed the RF System Budget Analysis Tool on their Windows PC.:

The CSV file is located in the users ‘include’ directory:
o C:\RFSystemsDesign\user-<num>\channel-analysis-tool\analysis\include, when <num> is the assigned user number.

For example, for the default RF system, the CSV file will have 114 lines of data with these top 20 lines.
1 |Filter
2 | Amplifier
3 | Mixer
4 | Amplifier
5 |Filter
5 |Cable
7 Link
8 |Cable
9 |Filter
10 | Amplifier
11 |Mixer
12 |Filter
13 | Amplifier
14 | SystemlnNQ_dBm -173.975
15 | SystemlnNPwr_dBm -173.975
16 | SystemlnP1dB_dBm -31.4406
17 | SystemInSCI_dBm 1000
18 | SystemInTQI_dBm -21.8272
19 | SystemiF_dB 55,5286
20 | SystemQutNO_dBm -115.225

On Windows:

This data can be automatically graphed in Microsoft Excel on a Windows PC after downloading the SetUp_Budget_Sheets.xlsm
using the download button:

Download Excel xls File
Download

When SetUp_Budget_Sheets.xlsm is opened the first time:
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e Enable Editing: '
@ PROTECTED VIEW Be careful—files from the Internet can contain viruses. Unless you need to edit, it's safer to stay in Protected Yiew, ‘ Enable Editing ]

¢ Since this Excel file contains a Macro, a Security message will appear:

@ SECURITY RISK  Microsoft has blocked macros from running because the source of this file is untrusted. { Learn More 1

e To enable the Macro, do the following:
o Open Windows File Explorer and go to the folder where you saved the file.
o Right-click the file and choose Properties from the context menu.
o At the bottom of the General tab, select the Unblock checkbox apd select OK.

g SetUp_Budget_Sheets.xlsm Properties X

General Digital Signatures  Security  Details  Previous Wersions

EL- ‘ Setlp_Budget_Sheets xlsm

Type offile: Microsoft Excel Macro-Enabled Worksheet (xlsm)
Opens with: d Excel Change..
Location: CiUsersyohnk\Downloads

Size: KB (316.749 bntes)

Size ondisk: 312 KB (319,485 bytes)

Created Sunclay, March 22, 2026, 11:02:27 AM
i Modified. Sunday, April 19, 2026, 41419 P

Accessed Today. April 18, 2026, & minutes ago
Downloads >

Aftributes: [JRead-only [ ]Hidden Advanced..
D = @ N Sort - = View Security This file came from another computer @ Unbiock
and might be blocked to help protect
Name this computer.
‘ ~ Today
‘u_l SetUp_Budget_Sheetsxlsm Cancel Apply

(o]
The SetUp_Budget_Sheets.xIsm file can now be used with the RF budget data.

Open the SetUp_Budget_Sheets.xlsm file in Excel.
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Open the RF budget CSV file in Excel. Excel will prompt to convert the scientific notation. Select ‘Convert”.

Microsoft Excel

By default, Excel will perform the following data
conversions in this file:

+ Convert digits surrounding the letter "E"” into scientific
notation

Do you want to permanently keep these conversions?

[ Don't notify me about default comversions in .csv or similar files.

rt | | Don't Convert |

Select Developers > Macros > Run:

File Home Insert Page Layout Formulas Data Review View Automate Developer He

1 == [@ Record Macro SRR —y & ] Properties = b
YWisual Macros Bl Use Relative References Add- Excel COM Insert Diesign ’_l View Cods Source =
Basic b\ Macro Security ins  Add-ins Add-ins v Mode [E| Run Dialog C
Code Add-ins Controls
Al v i Jx~ Fil Macro ? X
A B C | Macro name:
1 |Filter .l SetUp_Budget_Sheetsxlsm!SetUp_Budget_Sheets s Run
2 | Amplifier : N sh L Sheets
3 |Mixer Step Into
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After the Macro is Run, the ‘Cascade_Meas’ sheet will appear showing a table for the 13 components in this default example and
their associated measurement values:

A B C ] E F G H | J K L ] N
=] (0 =] - =] & =
% /-x_., = L =N d-x__, %
Meas_Name F1 A2 A3 Ad FS C6 L7 =] F9 A10 All F12 Al13
Cmp_Ctrb_SysNF_Nolmage_dB 0.00 3.00 0.09 0.00 0.00 0.00 48.20 0.02 {0.00) 0.18 0.01 0.00 0.00
Cmp_Ctrb_SysTOl dB - - - 38.43 - - - - - - 0.00 - 0.17
Cmp_LS_GainChange_dB {0.00) 0.00 {0.01) (1.42) - - (0.00) {0.00) 0.00 {0.00) (0.00) 0.00 (0.00)
Cmp_NF_dB 0.00 3.00 3.00 3.00 0.00 0.49 93.65 0.49 0.00 3.00 3.00 0.00 3.00

For this default table, there are 73 lines.

Other tab in the CSV file will show a graph for each of the measurements. For example, here is the graph for the Output Power in
dBm versus component.

= = o
Toutrwr_dam] -

20.00

10.00 > i

/ \ \
’ F1 Az / e FE ci

(10.00)

(20.00) /

? @o.00) f

———"""'""_——
) 3

(40.00)

\
{50.00) \ /
60.00) \
70.00) k /
| mo00)

This gréph coincides with line 57 in the table.
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F J
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2 | Meas_Name F5 L7 Fo F12 Al13

57 | OutPwr_dBm {30.04) {16.11) (2.18) 10.40 10.40 9.80 {69.57) {70.06) {70.086) {56.13) {42.24) 42.24) {28.21)
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