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*Noise Figure and Non-Linearities
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Noise Figure, NF
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3rd order Intercept Point (I1P3)

Generation of Jammer signals by

Intermodulation
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3rd order Intercept Point (I1P3)

P, [dBm] = 2P, [dBm] + P,, [dBm] — 2 X IP3
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Spectrum Regrowth in PA and DPX
= Self Mixing of Tx Signals
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2nd order Intercept Point (I1P2)

Pp.q [dBm] =P, [dBm] + P, [dBm] —IP2 [dBm]
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Blocking Test Example (W-CDMA Band 1I)
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Inter Modulation Distortion in
Nonlinear Circuit for WCDMA System
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IP2 Suppression by Balanced Topology
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Capacitor Coupled LF Amplifier
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RF Amplifier Configuration
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Common Source Amplifier

L, Ly — Impedance
Matching

L, — RF Choke

Large Voltage Gain

ys -
:'—ng:+:ia)(LG+LS)+

1 Cgg 1 [C g

—50Q




Noise Generation

Thermal Noise (Resistance Origin)

+ Shot Noise (Junction Origin)

@ Small Signal Model (Linearize)
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Rollet Stability (K) Factor

Unconditionally Stable When K>1
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Matching Circuit Design Using Smith Chart
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Power Efficiency n of Class A Amplifier
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Power Efficiency n of Class B Amplifier
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Efficiency Distortion

>
Class A
Nmax—20%
for RF ./
oI DL 1 T —
Nimax—78-3% /\ /\

g

Ip,

Class C  Pt--------mmmmmmmmoo
nmax=100% [\ /\
(At P=0) > Good Bad



Power Amplifier
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Linear High
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Feedback Compensation
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Linear Amplifier with Non-linear Components (LINC)
E(t) = A®)sin(et +¢(0)
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*Low Noise Amplifier Design Example



Use of High Speed Transistor BFP620

Design Low Noise Amplifier at 2.488 GHz. V_=1.5 V and

[.=5 mA. Low NF and Return Suppression Mandatory.
How High Gain Achievable?
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Step 1 Bias Circuit Design
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Step 2 § Parameter Simulation
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Scattering Parameters [dB]

S Simulation Result
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Impact of Emitter Degeneration Inductor
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Rollet Stability Factor K

Rollet Stability Factor K

Simulation Results
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Step 3 Design Matching Circuits

R2
"~ R=10Ohm

-R=30k Ohm

HEIE
, L=40 nH

o el o
T bEis v
g

| BFP6201 . o1

| Num=1

o B2

S parameter
simulation .

SP1.

Type=lin . . .
Start=2 488 GHz
Stop=2.49 GHz
Points=2 =~ =~

) 2=50 Ohm C=20 pF

o
L_=3 _nH_

dc simulation ||

DC1 -

C=20 pF

1P2
~ Mum=2 - -
N Z=50 Ohm .

: |Iéqu-atict:n

" Eagnt - 0

- Tr=dB(8[2,1]) -
. RL1=dB(S[1,1]) .
. RL2=dB(S[22]) .

NF=log1 O(F)*10

: NFn’!inélogﬁ O(Fm:in){#‘lo:



Procedure
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After Addmg Demgned Matchmg Circuit
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Simulated Results
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Step 4 Stabilization
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Simulation Results
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Step 5 Transient Analysis
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Simulation Results Pin=-10 dBm
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Step 6 Two Tone Analysis
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Two Tone Test Result
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