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Noise Figure Definition

Demodulatdr

LO
RF Receiver, DUT (Device under Test)

SNRin Sin/Nin

SNR, S, /N,

NF (dB) = N_ (dBm/Hz) - N, (dBm/ Hz) - Gain(dB)
Gain =10*log(S,, /S;,)

A FEN =NS%Gain, N, N, RE HENF

NF =




Gain

e Power Gain vs. Voltage Gain

A &R S AR IS0 A, andRks 4, LA BTt i) Gainty

FEITh 1 55 (Power Gain). {H A2 — & 1oL 16 % A\ g H

I+ AE50NK L,

VoltageGain = PowerGain +10log(

A

A DAL B L R 1 25 (Voltage Gain)

Zout
Zin

ZEAME 1, — K SONK AR ¥ 2] 100K 28 [ Balun, 4
RWFEZ0.5dB, FATA] LA A H IR 44 35 24 -0.5dB, 1
Fi [ 38 25 4-0.5+10*log(100/50)=2.5dB




N R EN (1)

N. =10l0og(kT)=-174 dBm/Hz

E: N TRMALRIN S, T5s B GRINREE a2 A VAN =M A

1. ZHIARS
5592 B, WCDMA Direct conversion receiver, RF BW 2110-2170
MHz, Baseband BW 1.92 MHz

Signal freq = 2140.1 MHz
LO freq = 2140 MHz
Image freq = 2139.9 MHz
Output freqg = 100 KHz

155 IR BB A (1) 6 75 AR <4 A2 21100 KHz K% H A2, BB IHAE
X 0T B \ gk S BT N
N. =10log(kT)+3=-171 dBm/Hz
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N\ R TEN (2)

2. BHPER IR FEMARS
244513 B, CDMA Receiver, RF BW 869-894 MHz, IF 183.6 MHz, IF
BW 1.25 MHz

Signal freq = 878.49 MHz

1st LO freq = 1062.09 MHz

IF freq = 183.6 MHz

1st Image freq = (1062.09+183.6) MHz = 1245.69 MHz

2"d LO frequency = 184.8 MHz
Output frequency = 1.2 MHz
2"d Image freq = (184.8+1.2) MHz = 186 MHz

BB IREYRF SAWEEH, 3B BB IRMEIF SAWEER, Kk Ei4
AR AL PR 75 R AR $1]1.2 MHz K S AR, R AE X R 50 T S0\
BT IH 174 dBm/Hz.



B N\ R TEN, (3)

3. @AM EA IR FEMAZL I —MWETE, EE— MHaZE)
2158, CDMA Receiver, RF BW 869-894 MHz, IF 183.6 MHz, IF
BW 1.25 MHz

Signal freq = 878.59 MHz

1st LO freq = 1062.09 MHz

IF freq = 183.5 MHz

1t Image freq = (1062.09+183.5) MHz = 1245.59 MHz

2"d LO frequency = 183.6 MHz

Output frequency = 100 KHz

2"d Image freq = (183.6+0.1) MHz = 183.7 MHz (#H231878.39 MHz¥)
RF freq)

F—RGEINEMERE SAWIER, &5 550z 2l IF SAW, G
ZRAD ) P S HE AT 21100 KHz 4 B AR, IR L AE X P 00 1 S A\ e s
BER-171 dBm/Hz, (HAE2NFNEZ5 R W 1Z5 F i imE—#.
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70l T (DUT) 4 A\ S $22 SO MK UGG it 47 250, i HE o e A AN AT AN
AT PUE R Y R R R T, BRI R

1. Agilent 859X Z& 414X
Mark Function -> Mark noise, average on

2. Agilent E44XX ESA/PSA R FI AL
Marker -> Mark Function -> Mark noise, average on

3. RIS FSERFIBEMXBARMTIAE (RAAEMEAET)

VE: ZED R 7R R i, — AR A A\ ZE R A 0d B, Center Freqix i
HErHH AR SPAN 100 KHzZA A



s B AT AT 1 0 dr (1)
545 S 2

BTN ) JE e — S £E-145 dBm/Hz A A, 0] F_E T FridMark noise’
RE (BUS U A AR, AT N 0dB A Mark noise Jik M) 5k
B EETM. DB RE S /E—"NF=(-145)-(-174)=30dB [¥] Juf4-.

HDUTAUFHE N & 76— F B — D RL, FAXA R KINF
SRR B NE. 1
NF = NF, + —2

1
Bltn—/~Gain=15dB, NF=1.5dBHJ4#FMILNA, AR AL —& 5 &
FINF=15dB; {H27ELNARIB LY 2 8] 46 A —Gain=30dB, NF=2dB
Kipre-amplifier, R 48 S KINF=1.65dB, X F ik LR AR LNA
RIRSENFT .

M EN—AN T THRE, FRIILNA B 5 H e 7= 238 BEN,  =-174+Gain+NF=-
157 dBm/Hz, & F I (F)JEMe-145 dBm/Hz, METCERHAT, B AL
VAL S VAR ) e S B R



e ) A AT RS A (2)

IMA—"~pre-amplifier &, % H s 25 A

N, =-174+15+30+1.5=-127 dBm/Hz

IXANEAE FE AT ) JEEME:-145 dBm/Hz 5 18d B, 95 2 ViS4 i J&s
M o 8 PR % HE T 755 5% RS 1K) R P B DL 20, DAL I A0 HE R INF st T LA
N RFEMLNAKINFE.

FAR FERITATH R G —A)E, Frill R SR e R B N =
174+Gain+NFZE LA 1) JE M 5 20d B LA _E.
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WCDMA Direct conversion receiver, RF BW 2110-2170 MHz, Baseband
BW 1.92 MHz

Signal freq = 2140.1 MHz
LO freq = 2140 MHz
Image freq = 2139.9 MHz
Output freqg = 100 KHz

155 I FNEE B A () e 75 AR <4 AR 21100 KHz [F %0 H A2, BRI AE X f
TEOL T Far A\ e 75 %% BT A%
N. =10log(kT)+3=-171 dBm/Hz

=55 R
Gain = 65 dB
N, = -103.5 dBm/Hz

NF = N, -N;,-Gain =2.5dB
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SER 2

1900 MHz LNA, I AGain = 25 dB, NF = 1.5 dB pre-amplifier

Total Gain =41 dB
LNA Gain = 16 dB (measured separately)
N, = -131 dBm/Hz

NF =N, ,-N,-Gain =2 dB

out

D ATLNARINFI &, Sif 72 H T T TRINFACES SRS, F k{45 H 1
2E BN IR UERA.
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SEA 2 =

CDMA Mixer, RF freq 869-894 MHz

Signal freq = 878.49 MHz

IF freq = 183.6 MHz

LO freq = 1062.09 MHz

Mixer Conversion Gain =12 dB

Mixer NF = 7-10 dB range

Mixer [¥) %y H i 7= %5 BN, . =-174+Gain+NF=-152 dBm/Hz
HEAEMixer IF%rH s i — MK E 78 (JEHLO leakageI) &, DL PHZE
pre-amplifier)f1—~30dB pre-amplifier.

Total Gain =42 dB
Mixer Gain = 12 dB (measured separately)
N, = -123 dBm/Hz

SSB NF =N, - N, -Gain = 9 dB
XHESSB NFERIFEH R T — N, SEdEZ S Mixer FRINFAR 2

F8SSB NF; miZH i IMixer FINFFEDSB NF (DSB NF = SSB NF — 3).
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