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Noise Figure Measurement Using Y-Factor

ÅExplore using manual Y - factor technique on a characterized 
termination resistor at room temp and at boiling LN2 temp 
to calculate the amplifier noise figure and Tlna

ÅAlternative to the measurement difficulties encountered when  
looking at very low LNA noise figures and temperatures 
using manual or automated test equipment with uncertain ENR

ÅDesire to make accurate measurements of LNAs used in amateur RA  
at 1420 MHz ïStarting with some known good 1296 MHz LNAs 
to learn the techniques.

ÅObtaining and handling of Liquid Nitrogen
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Noise Figure Measurement Using LN2
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Noise Figure Measurement Using LN2

ÅAdvantages ïThe termination on the LNA is high return
loss (30 -40 dB), does not change RL or Z with temperature and does not 
get disconnected from the LNA in process, ensuring gain or 
stability of the LNA.  LN2 is inexpensive ($24/6L) and plentiful.

ÅDisadvantages ïLN2 is moderately hard to handle, requires a 
few more safety considerations, investment in materials (Dewar).
Evaporates relatively quickly (weeks).  Speed of repeat measurements 
limited by warm -up cycle of the 50 Ý termination 
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Test Setup Using 346C or N4002A Noise Diode
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Noise Figure Measurement Using Noise Diode

Technique:

ÅSetup SA as ñPrecision Receiverò with wide RBW (3 MHz) and narrow
VBW (30 Hz), Zero Span (or very narrow Span), Averaging ON, 
Attenuation OFF, 1 dB per division.  Use of Marker Delta is helpful.  

ÅEnsure cascaded LNAs mask SA baseline by 25 -30 dB and no spurs

ÅMeasure baseline power of cascaded gain block with Noise Diode OFF

ÅEnergize Noise Diode ON, observe change in power (dB)

ÅThis is ñY Figureò in dB. Relates to Y Factor = 10^(YdB/10)

ÅThe greater the Y Factor observed, the more sensitive the LNA

ÅCalculate Noise Figure from measured Y Factor and ENRô
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Noise Figure Measurement Using Noise Diode
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Test Setup Using LN2
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Noise Figure Measurement Using LN2

Technique:

ÅSetup SA as ñPrecision Receiverò with wide RBW (3 MHz) and narrow
VBW (30 Hz), Zero Span (or very narrow Span), Averaging ON, 
Attenuation OFF, 1 dB per division.  Use of Marker Delta is helpful.  

ÅEnsure cascaded LNAs mask SA baseline by 25 -30 dB and no spurs

ÅMeasure baseline power of cascaded gain block with 50 Ý resistor.  
Note 50 Ý termination temp and altitude. Calculate Thot and Tcold

ÅInsert 50 Ý termination into LN2.  Observe change in power (dB)
on the SA.

ÅThis is ñY Figureò in dB. Relates to Y Factor = 10^(YdB/10)

ÅCalculate Noise Figure from measured Y Factor and known 
corrected Thot and Tcold
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Scan for Spurious Responses
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Noise Figure Measurement Using LN2


