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Simple Noise figure calculations T

Example
ENR 5.5dB Y-Factor 6dB or 4 expressed asradio

NF =5.5—10 LOG (4-1) = 0.73dB




Noise source of a commercial noise figure meter

This was my referencel




Build a noise source

MEA—-BESTE

Note collector is open
with negative bias on base

Thiscircuit outputs around 25dB ENR through 10 GHz
_ Useattenuatorsto bring level down to ensure better 500 match.




Accurately determine attenuation at frequencies of interest
Calibrate your noise source if you can.

The Mini-circuits 20dB pad was
used for my measurements

Notice the attenuator
characteristics changing at
10GHz

Relative power
measurements
made with HP
8970 NF meter
in manual mode




Comparison of HP346A head and homebrew head

Note that things get alittle divergent at 10GHZ!




Equipment hookup

Noise Source




Using WJST for making level measurements
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How to make Y-Factor measurements

Make measurements with the noise
source off then with the noise source
on. The measured difference is the
Y-factor. The Y-factor, combined with
the actual ENR of your noise source
i provides you with the necessary
MIC9-RFPWR ATT RFAMP ¢ cocy ﬁ“ ' information to calculate your noise
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¢ Thispictureisa bit extreme but it makes a point....try for 2 Sunits above T-hot noise




Use Excel as atool to average readings

-4.90- -1.51 = Y-Factor of 3.39 dB

Average




RF AGC too low
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— 10G w/ preamp+3' coax
HP OFF

Note apparent compression —— 10G w/ preamp+3' coax
HP ON

10 Ghz w/ no coax HP
OFF

10 Ghz w/ no coax...HP
ON

n5pyk noise head (off w/
22dB pad)

n5pyk noise head (on w/
22dB pad)




Practical Measurement Results




FT-847 432.1 Preamp on
HP Noise Source AGC S2 on FT-847
80 averages

5.090

290.000




FT-847 432.1 Preamp off
HP Noise Source AGC S2 on FT-847
80 averages

5.090

290.000




FT-847 432.1 Preamp on
N5PYK Noise Source AGC S2 on FT-847
80 averages

5.230

290.000




FT-847 432.1 Preamp on
N5PYK Noise Source AGC S2 on FT-847
80 averages

5.230

290.000




10 Ghz transverter w/ preamp
HP Noise Source AGC S3 on FT-847
10 samples

5.080

290.000




10 Ghz transverter w/ preamp
N5PYK Noise Source AGC S3 on FT-847
10 samples

6.580

290.000

VSWR problems may be contributing to the lower NF at 10 GHz




10 Ghz transverter w/ preamp
Plus coax relay and 3’ of LMR240

290.000

See just how bad that coax is hurting your 10 Ghz signal!




L essons learned

Building a good noise source for amateur use is not as hard as it might seem

*Using your soundcard and computer, you can make noise measurements with WSJT

*Make sure you have a good, flat attenuator before going too far
*\VSWR can cause some variation in measurements.
«Attempt to cross calibrate and make adjustments for abnormalities

«Strive for hundredths of adB but be happy with tenths




