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Temperature correction methods for noise figure measurement

WEI Zhu, ZHANG Cui-cui, WANG Jian-zhong
(Metrology and Testing Center, China Academy of Engineering Physics, Mianyang Sichuan 621999, China)

Abstract: General noise analyzer equipped with non-smart noise source can not compensate the
measurement results timely when the ambient temperature changes. The noise figure measurement
principles and various impact factors on its measurement uncertainty are briefly described. Based on the
Y-factor noise figure measurement principle, the correction method to measurement results when ambient
temperature changes is demonstrated in detail. The noise figure measurement accuracy can be improved
especially for low-noise device by this compensation method. The theoretical derivation of the temperature
correction curve is verified through the experimental data.
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0.30 Tablel AF changing with F under different
—=T =305 K temperature conditions
0.20 ha —8-T,:=296.5 K| — T.,=305 K, ENR=15 dB, T.,=296.5 K, ENR=15 dB,
\\ T =2835K To=To=290 K To=To=290 K
0.10 = =l ook F/dB AF/dB F/dB AF/dB
“ "“—-—._“ E 0 0.226 0 0.099
; ’ 0 ‘ 2 ’ 4*;*6 ‘ 8-~"’10 12 14 16 18 20 02 0217 02 0-093
010k T 0.4 0.207 0.4 0.091
0.6 0.198 0.6 0.087
020 // 0.8 0.190 0.8 0.083
/ 1.0 0.182 1.0 0.080
-0.30 1.2 0.174 1.2 0.076
F/dB 1.4 0.167 1.4 0.073
Fig.1 AF changing with F under different temperature conditions 1.6 0.160 1.6 0.070
1 AR TAF B F 97281k ith 2k 1.8 0.153 1.8 0.067

B ENR Jy 15 dB, F=1dB, T;=T=290 K, AF Ffi¥f5aild 5 i) 28 b i Ze Akt , anfsl 20 3% 2 fros.
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Table2 AF changing with environmental temperature

ENR=15 dB, F=1 dB, T.;=T,=290 K
el To/K AF/dB To/K AF/dB
/ 270 -0.254 292 0.025
272 -0.228 294 0.049
/ 274 -0.202 296 0.074
2% 280 Vofmz 206 300 304 308 276 -0.176 298 0.098
278 -0.151 300 0.122
/ 280 -0.125 302 0.146
/ 282 -0.100 304 0.170
284 -0.075 306 0.194
T/K 286 -0.050 308 0.218
Fig.2 AF changing with environmental temperature 288 -0.025 310 0.241
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Table4 AF changing with ENR

F=1 dB, T.,=To=290 K

To/K
305

300
295
290

ENR/dB

5.943
5.962
5.981
6.000

AF/dB(considering the change of ENR)

0.232 42 0.231 66

0.185 35 0.185 01

0.089 86 0.089 78
0 0

AF/dB(without considering the change of ENR)

effect on correction of AF/dB
-0.000 76
-0.000 34
-0.000 08
0
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Table5 Experimental verification data

f/MHz Fac/dB Finea/dB actual measurement AF=(F,c,—F,)/dB compensation calculated by the formula(13) AF/dB
100 1.100 1.436 0.336 0.314
200 1.095 1.431 0.336 0.314
300 1.288 1.607 0.319 0.303
400 1.382 1.696 0.314 0.298
500 1.431 1.739 0.308 0.296
600 1.443 1.750 0.307 0.295
700 1.466 1.774 0.308 0.294
800 1.541 1.850 0.309 0.290
900 1.600 1.894 0.295 0.287
1 000 1.746 2.041 0.295 0.280
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