Noise Figure Testing at the 2010 International EME Conference
By Al Ward W5LUA September 18, 2010

The noise figure workshop was organized by Tommy WD5AGO, Chuck AF8Z and
myself. We had the luxury of 4 noise figure test sets. The first system was supplied by
WD5AGO and consisted of an Eaton 2075 with an HP346 noise source and calibrated 10
dB attenuator to supply a nominal 5 dB ENR. The second system was supplied by
W5LUA and consisted of an HP8970B and HP8971C test set. The noise source was an
HP346A with a nominal 5 dB ENR. For 24 GHz testing we used an HP346C noise source
with an isolator. The third test set was an Agilent 8973A supplied by W5LUA with an
N4000A supplied by Dominique HB9BBD. The fourth test set was an E4440 spectrum
analyzer with the noise figure personality card supplied by Agilent Technologies. Having
the various test sets available provided some interesting results.

Due to the competitive nature at these events, the decision was made to test three 1296
MHz LNAs, one each from Tommy WD5AGO, Sam G4DDK, and Dominique HB9BBD
on the Eaton 2075, the 8970B and 8973A and review the data. The results are as follows.

Test Set G4DDK WD5AGO HB9BBD
Eaton 2075, 0.15dB 0.16 dB 0.23dB
HP346 + 10 dB

pad

8970B + 0.19dB 0.22 dB 0.19dB
HP346A

8973A + 0.24 dB 0.25dB 0.22 dB
N4000A

It is interesting to note that Sam’s LNA measured the lowest noise figure when measured
on the Eaton 2075. Both Sam and Dominique’s measured the lowest noise figure on the
8970B and Dominique’s measured the lowest noise figure on the 8973A. Even though all
noise sources have greater than 30 dB return loss, it appears that each LNA may optimize
differently when subjected to different noise sources. As a check, I did measure the 346A
noise source and it has 35.25 dB return loss in the “off” state and 35.41 dB in the “on”
state. The difference in the reflection coefficient from the “off” to the “on” state is .003 at
1296 MHz. The Agilent spec is less than .01 for the 346A and the N400OA. It was
decided to continue the testing of the 1296 MHz LNAs with the 8973A and N4000A.

After the conference was over, | decided to run my own tests where | would compare the
HP8970, N8973A and the E4440 with the same HP346A noise source. All 3 instruments
were corrected for the ambient temperature. The 8970B and the E4440 measured a 1296
MHz LNA to within 0.02 dB of each other on noise figure where the 8973A measured
about 0.08dB higher than the 8970. | have heard differing stories over the years about
why the 8973 does appear to measure higher and supposedly more accurate noise figures
than the older 8970 but it was most interesting that the recent E4440 with the noise figure
personality module measured very close to the older 8970 when using the same noise
source.
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