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Introduction

Noise from the bias circuit at frequency, wnoise, can mix with ajammer at frequency, Wgg + WNoise, to
generate anoisy Sgna at adesred frequency, Wig, in alow noise amplifier or in the driver of amixer. Inthe switching
par of amixer, noise mixes from the RF=LO+IF to IF frequencyand from Image=LO-IF to IF frequency

Inputs
Woff := 900kHz

WRE := 869MHz
Pja'ndBm =- 4me

Df := 30kHz
Dfges := 1.23MHz

Weorner := 100kHz
Rpjas := 1kohm

Temp := 300K
Le:=6nH

Ic=3mA
I == 8ohm

Frequency offset of the jammer
Frequency of desired Signa
Power of Jammer

Bandwidth of Jammer
Bandwidth of Desired Sgnd

1/f noise corner frequency
Thermal noise res stance of

biascircuitry and tranastor
Operating Temperature in Kelvin
Inductive Degeneration

Bias Current
Base Resistance



Calculations

Wijammer = WRF + Woff
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Siammer = 1585V

VT = 25.899mV

mA
Om = 115.8357

Reff = 14.6960hm

Swoise=813" 10 m/

loutnoise = 1151 10 M
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NF = 6465° 10 >dB

NF =1.119dB

Frequency of jammer

Jammer Voltage O-pk
Thermd Voltage

Device Transconductance

Effective Input Noise Ressta
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Emitter Impedance

Approximate High Frequency
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Approximate High Frequency
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Noise a the output of the amy
Input Noise Spectrum

Noise Figure due to mixed nc

Noise Figure without jammer



Hand Calculation Simplifications
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dB Increase from Noise Doubling

Hereisainteresting sde caculation If you double the noise in acircuit how much does the noise figure
increase? For large noise figuresit is 3dB. For smal noise figure the dB'sdouble. Thisisuseful for comparing the
noise of adifferentia circuit to asingle-ended circuit, such as a differentiad LNA to asingle-ended LNA.
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Copyright and Trademark Notice
All software and other materias included in this document are protected by copyright, and are owned or

controlled by Circuit Sage.

The routines are protected by copyright as a collective work and/or compilation, pursuant to federa copyright
laws, internationa conventions, and other copyright laws. Any reproduction, modification, publication, transmission,
trandfer, sde, digtribution, performance, display or exploitation of any of the routines, whether in whole or in part,
without the express written permission of Circuit Sageis prohibited.
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