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VK2CMP 
- to use SAW filters or not?

The problem:

1. Will adding SAW filters to my V & H EME RX chains 
improve performance?

2. They have 2.2dB Insertion Loss
3. I already have 3 stages of filtering
4. One more thing to go wrong
5. There is a contest 

coming up – now 
is not the time to 
f#ck up…



The noise floor at 10 degrees 
elevation at MS was about 13dB 

with out the SAW filter (as is)
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The noise floor at 10 degrees 
elevation at MS was about 10dB 

with the SAW filter (to be)
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2023 ARRL EME contest
281,400 points
67 contacts x 42 multi
2nd place - 432Mhz single op
No SAW filter

2024 ARRL EME contest
530,400 points
78 contacts x 68 grids
? place - 432Mhz single op
With SAW filters (V & H)
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TotalPower 8.0.0
➢ TotalPower is a Windows program designed to enable RF 

band monitoring and RF noise measurements using the 
low-cost SDR (Software Designed Radio) known as RTL-
SDR.

➢ The program was developed in C++ using the 
Embarcadero® C++ Builder 10.2 IDE (starter edition), the 
"SDL Delphi Component Suite" libraries of "EPINA 
Softwares Lab" for graphics and "FFTW" for transforms.

TotalPower is distributed free of charge through Mario’s website 
https://i0naa.altervista.org

➢ TotalPower has been downloaded about 3700 times, in use in
many parts of the world. It has been illustrated on Radio
Rivista, on Dubus and presented in many technical sessions
including the EME Conference in Trenton last August and the
SARA "Eastern conference" in 2022.

Informazioni generali
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TotalPower 8.0.0
Il set-up

➢ TotalPower uses the web to check the version of the program and to download the 
latest solar flux data from the NOAA (National Oceanic and Atmospheric 
Administration) ftp site which is then interpolated in order to predict the current solar 
noise at the frequency of interest. 

➢ The interaction with PstRotator (https://www.pstrotator.com/) implemented with 
the UDP protocol, allows you to drive almost any antenna rotor on the market.

TotalPower

PstRotatorRTL-SDR
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TotalPower 8.0.0
La SDR RTL-SDR

✓ The RTL-SDR SDR samples the
incoming data and makes it available
in a 65536 bytes long buffer that
contains a sequence of I and Q
values.

✓ The I and Q values represent the
value of the phase and quadrature
components of the RF signal vector
and through them it is possible to
reconstruct and process the input
signal.

✓ Frequency range (R820T): ≈ 24 – 1766 MHz
✓ ADC ( Analog to Digital Conversion ) : 8 bit ( 7+1)
✓ Sampling up to 3.2MSPS equivalent to 3.2 Mhz BW
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TotalPower 8.0.0
Key features of TotalPower

➢Time-domain analysis and charting.

➢Frequency domain analysis and graphs.

➢Predictive analytics.

➢Dynamic analysis of the radium.    
(working in conjunction with the PstRotator program)

➢3D analysis of the radium.
(working in conjunction with the PstRotator program)
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TotalPower 8.0.0
Time-domain analysis and charting

User interface 
zoom

MSPS ( mega samples per seconds ) is equivalent to bandwidth:
2.4 MSPS = 2.4 Mhz 1.0 MSPS = 1.0 Mhz 0.3 MSPS = 0.3 Mhz

"Save samples" allows you to 
save all samples of the session 
in .csv format

Function 
Suspend - Restart
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TotalPower 8.0.0
Frequency domain analysis and graphing

Real time mode

Peak hold mode

H-line mode ( folding )
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TotalPower 8.0.0
Predictive analytics

✓ SET LOCATION allows you to enter the 
locations both with the locator QRA (up to 8 
digits) and with the sexadecimal or decimal 
geographical coordinates.

Mario Armando Natali, I0NAAARI Modena 45° Congressino Microonde Impedimentum pro occasione arripere



TotalPower 8.0.0
Predictive analytics

✓ SYSTEM EVALUATION derives the 
fundamental parameters of the RX chain 
from the input parameters entered by the 
user.
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TotalPower 8.0.0
Predictive analytics

✓ Solar noise is calculated by interpolating NOAA data.
✓ The noise of the moon is calculated with an algorithm that takes 

into account the heating of the lunar soil.
✓ The noise of the other sources is calculated by interpolating the 

data found in the papers reported in the manual.
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TotalPower 8.0.0

✓ The SKY EXPLORER function, based on a map of the 
radio sky @ 408Mhz generated with a tool of the Max 
Planck institue, allows you to automatically trace 
some pre-installed objects and to use the mouse with 
the CAP (Click And Point) function.

Analisi dinamiche del radio cielo
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✓ "GO" initiates a spiral 
trajectory of the antenna 
implemented as a sequence 
of 25 "stop and go" 
movements from point 1 to 
point 25.

3D analysis of the radio sky : NOISE SCAN

✓ An automatic correction 
keeps the length of the 
spherical arc of the azimuth 
traveled constant regardless 
of elevation.

TotalPower 8.0.0
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TotalPower 8.0.0

Moon

3D analysis of the radio sky : NOISE SCAN
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TotalPower 8.0.0

Moon

Sun
Taurus A

Cygnus A 

3D analysis of the radio sky : NOISE SCAN

Mario Armando Natali, I0NAAARI Modena 45° Congressino Microonde Impedimentum pro occasione arripere



TotalPower 8.0.0
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3D analysis of the radio sky : NOISE SCAN



TotalPower 8.0.0

✓ NOISE HORIZON generates a 3D map and a contour 
plot from the radio sky around the observation point 
allowing close monitoring of the RFI.

Sentirsi Jansky… : NOISE HORIZON
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TotalPower 8.0.0
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Sentirsi Jansky… : NOISE HORIZON



TotalPower 8.0.0
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Sentirsi Jansky… : NOISE HORIZON



TotalPower 8.0.0

Mario Armando Natali, I0NAAARI Modena 45° Congressino Microonde Impedimentum pro occasione arripere

Sentirsi Jansky… : NOISE HORIZON

Mick, VK2CMP Noise Horizon scan with MATLAB



Grazie !
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