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DRATLEERD/ARURNIIERETHIZIE, £, FHiTHE(EL-174dBm/Hz ELTHIS
NTWWBHY—TIL/AXT7A7 Prhema MoIROBDLELHYET, TOHEFETEH
LE-OTLLON, FEIIBEETY:

Prhermal = KToB
ZCT. k=Boltzmann's constant (1.38 x 102 J/K), To = 290K per IEEE® and B = Bandwidth (1 Hz)

Prhermal = (1.38 x 102 J/K)(290K)(1 Hz) = (4 x 102" JW)(1 Hz) = 4 x 1078 mW
=>10log(4 x 10" mW) =-174 dBmin a 1 Hz BW, or -174 dBm/Hz

RIZ, OATLD 3dB HEIEEZRETILELHYET, —DIHE. BFHK-2582+71)
LD HEEHIETEERELET,

BW34s = 27,500 - 24,000 MHz = 3,500 MHz

ZDIVARATLIFEASHIZ THz DFEEIED Y AT LTIELEWLD T, HLLW/ A X7A7%
HEITLIDELAHYET,

Prioor(1) = Pthermal + 10(log(BW3 ¢8)) = -174 dBm/Hz + 10l0g(3500 x 10° Hz) = -174 dBm + 95.44 dB
=-78.56 dBm.
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FOHER. T)ELU2IE /A X E1EEE 3500MHz IZHIFRLET , Z4LI1%-78.56dBm D
JARX7O07IZHBLET., D/ ARX707I1F CRTFLENLES A EBLRDE

ELZ(TET A, FIsELTTY LS5 BFHK-2582+0) 2.23dB DiFAEB Xk, H—<
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SNR (dB) = 10log(Signal (mW)/Noise (mW))
= 10log(Signal (mW)) - 10log(Noise (mW))
= Signal (dBm) - Noise (dBm)

=-2.23 dBm - -78.56 dBm = 76.33 dB.
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3500 MHz -3dB
RF IN f 's‘ < RF OUT
-2.23 dB |
Gain O0dB -2.23 dB 14.67 dB 11.67 dB
NF 0 dB 2.23dB 5.13dB 5.18 dB
Noise  PThermal -78.56 dBm -58.76 dBm -61.71 dBm
Signal 0dBm -2.23 dBm 14.67 dBm 11.67 dBm
SNR NA 76.33 dB 73.43 dB 73.38dB
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Gain=-2.23dB+16.9dB -3 dB =11.67 dB.

JAXIERIE, TOvIRIATERMEL =710 KYELDLELL, dB BRI /1 XI5
(NF)ZE /A XT7 IR FIEHL. TVAD /A XEH(F) 0 AKX THET DR EAHYFET
o WHID2EEB (TELIRETUT)ETHD/ A XIEHNF) (. 2D &HIZdB B
M THEMICMEITHENTEEIT . TIUNMESN, RAICHRT—FTHOEREF
SN DE, /MRS T BT AV D EEERT DLENHYET .

Frotal = F1+ (F2 = 1)/G1 + (F3 = 1)/G1G2 + (F2 = 1)/G1G2Gs3 + ... Fr1/(G1G2...Gn1)
JARBRBUIRDESICEHLET,
F=10(NF/10) 184 . Fr = 10613610 =3 96 and F, = 100810 = 2. LAY,

TA(G) (X, FBF R AERIERESNSGRAVNETD IS —F772TY , iR
[ZHRF THAHLEMBHY., Gi = 100467810 =29 31 TY,

INODEZTVADAKICEHTIEDEETDHE RDKIIZRGYFET,

Frotal = F1+ (F2 = 1)/G1=3.26 + (2-1)/29.31 = 3.26 + 0.034 = 3.294
Ex & H9(Z NF (dB) = 10log(Frotar) = 10l0g(3.294) = 5.18 dB
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(14.67dB + 5.13dB)=19.8dB &%YFE T, LIzhS>T. #FHLLW/AX 787 LARJLESNR [ER
DEIIFRESNFT,

Prioor(2) = Prioor(1) + G + NF =-78.56 dBm + 19.8 dB = -58.76 dBm
KU SNR = 14.67 dBm - (-58.76 dBm) = 73.43 dB
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FIEtEENI NF 2EAT 5L ROLSIZHYET,

Prioor(3) = Prioor(1) + G + NF =-78.56 dBm + 11.67 dB + 5.18 dB = -61.71 dBm
KU SNR=11.67 dBm - (-61.71 dBm) = 73.38 dB
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https://www.minicircuits.com/WebStore/RF-Filters.html?filterTypeNum=1&bandpassF3DbPassbandDef3db=70
https://www.minicircuits.com/WebStore/Amplifiers.html?interface=SMT&interface=Die&subcategories=Low%20Noise%20Amplifier
https://www.minicircuits.com/WebStore/Attenuators.html?subcategory=Fixed%20Attenuator&interface=SMT&interface=Die
https://www.minicircuits.com/WebStore/Amplifiers.html?interface=SMT&interface=Die&subcategories=Low%20Noise%20Amplifier
https://www.minicircuits.com/WebStore/Attenuators.html?subcategory=Fixed%20Attenuator&interface=SMT&interface=Die
https://www.minicircuits.com/WebStore/RF-Filters.html?filterTypeNum=1&bandpassF3DbPassbandDef3db=70
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https://en.wikipedia.org/wiki/RF_front_end
https://www.eetimes.com/whats-in-an-rf-front-end/
https://www.phys.hawaii.edu/~anita/new/papers/militaryHandbook/rcvr_sen.pdf
https://en.wikipedia.org/wiki/Friis_formulas_for_noise

