Znane programy i urzgdzenia do pomiaru NF

Pomiary metodg wspotczynnika Y

* CANFI — uzywa popularnego uktadu RTL SDR

* Miernik SQ4AVS i SP9QZO0O - rozwigzanie sprzetowe
tylko w zakresie dotgczanych filtrow

* Program Mario Hellmich wykorzystujacy
GNU Octave i analizator widma



Ogolne wskazowki do pomiaru NF

Dobdr wzmacniacza, BW sys i ENR zrédta szumow

Dobdr wzmadcniacza wstepnego, wiasciwe ekranowanie

BW ampl > BW sys

ENRdB > NFdBSA + 3dB

ENRdB > NFdBDUT + 5dB

NFdBDUT + GAINdBDUT > NFdBSA +1dB



Ekran gtowny programu

|8 Noisescope Noise Figure Meter

Help Measurement configuration Manually drive

Noise Figure & Gain Meter using Spectrum Analyzer v0.32
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Przyktad konwertera USB - 28 V
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Uwagi ogolne

* Wygrzanie sprzetu przed pomiarem, sprawdzenie
zera

* Dynamika urzadzen - dodatkowe ttumiki
* Pomiar wzmochnienia nie zalezy od ENR
* Pomiar filtrow, ttumikdéw

* Uwaga na poziom mocy!

° -174 +100 +15 + 40 + 40 = +21!



Btedy pomiaru

TYPICAL NOISE FIGURE MEASUREIVENT UNCERTAINTY
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Pomiary porownawcze

10MHZ 30MHz 100MHz 500MHz 1000MHz 1600MHz
WZMACNIACZ Miernik
NF GAIN NF GAIN NF GAIN NF GAIN NF GAIN NF GAIN
g‘ : 8970B 5.0 30.29 2233 30.2 2.0 29.73 1.98 30.33 1.92 30.09 2.06 30.01
8970A 4.5 30.56 2.29 30.31 1.97 29.83 1.97 29.93 1.86 30.15 1.98 30.00
R&S FSE 3.27 30.39 2.21 20.84 1.99 29.70 1.95 29.80 1.89 29.76 2.03 29.31
SP7CKH 8594E 2.20 29.55 2.25 29.35 2.07 29.56 2.07 29.69 2.07 29.69 2.27 29.27
Rigol 5065N 2.6 30.0 2.49 30 2.2 29.9 2.2 29.9 2.16 29.8 2.2 29.5
R&S FSL3 2.8 30.2 2.7 30.1 2.28 29.9 2.2 29.9 2.19 29.9 2.3 29.5
HP 8563E 2.36 39.7 2.22 29.9 2.09 30.0 2.03 30.2 1.95 30.1 2.02 29.9
8970b 5.8 41.2 3.3 43.4 1.6 44.6 1.5 44.6 1.2 44.4 1.3 44.3
WYDZ-LAN 8970A 4.98 41.30 2.27 43.36 1.4 44.80 1.11 44.89 1.12 44.81 1.22 44.56
R&S FSE 3.66 42.22 2.15 43.38 1.43 44.21 1.18 44.28 1.20 44.13 1.28 43.93
8594E 1.80 43.40 1.61 43.72 1.46 43.87 1.38 43.78 1.37 43.70 1.52 43.4
10M-10GH2 o @ Rigol 5065N 3.6 41.3 2.6 42.5 1.6 43.7 1.3 43.7 1.3 43.6 1.4 43.3
R&S FSL3 2.64 42.5 2.36 42.9 1.61 43.7 1.33 43.8 1.37 43.6 1.49 43.4
HP 8563E 1.89 43.3 1..82 43.4 1.53 43.7 1.3 433.6 1.30 43.4 1.48 43.0
8970b 6.5 20.6 2.8 22.1 1.6 22.6 1.1 22.5 1.2 22.3 1.3 22.2
LNA-20dB 8970A Shals 19.73 3555 20.81 1.55 21.19 1.01 21.29 1.10 21.04 1.22 21.12
.?::—;)m“ _E R&S FSE 3.80 19.44 2.44 19.80 1.56 20.00 1.11 20.25 1.24 19.73 1.29 19.36
2‘;“‘”:“_10’:’“% 8594E 2.05 20.68 1.79 20.74 1.5 20.94 1.32 20.88 1.35 20.62 1.36 20.33
F-10M-10GHZ Rigol 5065N 4.27 20.4 3.2 20.7 1.6 21.2 1.2 21.2 1.3 20.9 1.3 20.4
R&S FSL3 3.1 20.7 2.78 20.6 1.81 21.2 1.36 21.3 1.43 21.1 1.57 20.8
HP 8563E 2.04 22.1 2.07 22.1 1.81 22.1 1.31 22.4 1.19 22.2 1.33 22.1
8970B 4.5 20.0 3.0 33.8 2.3 35.12 222 34.5 223 33.6 2.3 32.2
F=20M-6GHz 8970A - - 2205 22.50 2.46 24.99 2.60 24.79 2.81 24.58 2.71 24.87
R&S FSE 2.93 19.55 2.89 22.99 2.89 24.10 2.57 23.91 2.78 24.12 2.66 24.24
594EF 2.72 23.56 2.47 23.90 2.82 23.99 2.49 23.79 2.68 23.88 2.36 24.12
AV=30dB Rigol 5065N 2.5 29.9 2.5 33.1 2.36 35.0 2.3 34.4 2.4 33.6 2.4 31.9
R&S FSL3 2.7 28.9 2.64 33.4 2.5 34.6 2.45 34.0 2.25 33.2 2.7 31.5
HP 8563E 2.55 34.5 2.48 34.8 2.40 34.9 2.42 34.4 2.45 33.6 2.54 31.8




Pomiary porownawcze c.d.

8970B
Bez_napisow 8970A - - 1.09 7.3 0.70
R&S FSE - - 1.12 6.98 0.73 20.16 0.28 25.91 0.79 22.59 0.64 20.19
8594E 0.77 18.54 0.72 20.58 0.61 23.62 0.64 25.62 0.90 22.36 0.85 20.08
Rigol 5065N = = 4.4 7.0 0.8 19.0 0.49 36.0 0.9 32 0.8 30
R&S FSL3 = . 5.58 9.4 1.32 19.5 0.52 2519 0.96 23.0 0.85 20.6
HP 8563E 1.03 17.0 0.68 19.0 0.23 23.4 0.45 2557 0.98 225 0.84 20.3
8970B 4.7 31.4 3.4 35.9 3.4 36.7 3.3 36.7 3.3 35.9 3.6 34.9
USB 8970A 3.62 31.29 3.23 36.34 3.20 37.02 3.26 36.69 3.24 36.30 3.48 527
R&S FSE 3.41 3.99 3.24 5.92 3:25 6.40 3:31. 6.19 3:31. 5.58 3.50 4.46
8594E 337 35.75 3.33 36.00 3.34 36.08 3.40 35.77 3.46 35.14 3.90 33.90
Freq:10MHz-6GHz Rigol 5065N 3.5 3.5 2.4 5.4 3.4 6.7 3.5 36.5 3.5 36.0 3.6 35.0
R&S FSL3 3.51 35.3 3.48 35.6 3.48 36.4 3.45 36.2 3.54 35.6 379 34.3
HP 8563E 3.56 36.1 3.64 36.2 355 36.3 3.69 36.1 355 3557 3.96 34.4
8970B 6.5 15.3 3.1 15.8 3.58 16.8 3.4 15.6 3.4 alel 3.6 14.8
ZX60-6013E-5+ 8970A 15.44  |4.10 3.59 15.69 3.40 15.74 3.29 15.74 3.35 15.03 3.43 14.74
R&S FSE 3.69 15:23 3.47 15.34 3.36 15:34 3.28 15.16 337 14.69 3.43 14.30
8594E 355 153 3.50 15:35 3.51 15.42 3.57 15.03 3.64 14.57 3.67 14.11
Rigol 5065N 3.92 15.6 3.71 15.7 3.46 15.8 3.41 15.5 3.51 15.0 3.58 15.8
R&S FSL3 3.77 15.6 3.7 15.6 3.50 15.7 3.46 15.5 3.58 15.0 15.69 14.6
HP 8563E 372 15.3 3.68 15.5 3.56 15.5 3.61 15.3 3.63 14.9 3.65 14.7
IX60-140121-14+ S.Q?DB 11.6 10.7 il 11.2 6.1 11.2 g 11.8 3.6 10.8 3.6 11.0
Rigol 5065N 6.34 11.0 6.21 11.0 5.99 10.9 5.68 10.7 5.6 10.7 5.62 11.00
R&S FSL3 6.28 11.9 6.25 10.9 5.97 10.7 5.65 10.7 o | 10.9 5.67 11.22
HP 8563E 6.05 10.6 6.08 10.6 5.97 10.6 5.62 10.8 5.65 10.8q 5.81 11.0
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