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| ntroduction

This application note describes the design procedure of low noise amplifier(LNA) working
from 3GHz to 4GHz using agilent’s ADS. In the following part of this note, | will show the
design procedures step by step.

Design procedures

1. DC-hiasing

In thisdesign, aNE76184AS GaAs FET transistor is used. Y ou can choose the model
for thistransistor from the library(Details can be found in our application notes for the
oscillator design). After selecting the transistor, suitable DC biasing isrequired for the
transistor to operate properly.

The category for DC simulation is given below.
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Finally we find the bias voltage is Vg=-0.818V.

2. Stability of the transistor

We will not mention the theory of the stability. We only show the setting for the
stability simulation. The button for stability smulation are included in the S-parameters
as shown below:

= [ elec518_prj ] untitleds {(Schematic):4
File Edit Seleck View Insert Options Tools Layouk  Simulatke  Window  Dynamiclink  DesignGuide H

wE R

| = = P s S o e T S B Y AN s N i
=] [i_Probe o=

. |Sources-Freq Domain
Sources-Modulated

Sources-MNoise
"|Sources-Time Domain
Simulation-DC |-
—aimulation-AC
ASimulation-HB
Simulation-L35P
Simulation-2DB
T|Simulation-Envelope
Simulation-Transient
Simulation-Instrument
Optim{5Statf¥ield/DOE
Probe Component -

Al

BEEEE

I
[=]
=

Different buttons for different
kinds of stability ssmulation -

)

=
=
o]
=

=




ZHANG Hualiang, December 22, 2004

After choosing the icons we need, the final ssmulation result for stability smulation of the
transistor is given below:

L_StabCirclel
S(1,1)

freq (3.000GHz to 4.000GHz)
indep(L_StabCirclel) (0.000 to 51.000)

It can be seen from the figure, the transistor is stable at most of the frequency band in the
simulation. But at the frequency f>3.75GHz, it is not stable.

3. Biasing Network Design
To provide gate and drain bias of transistor, biasing network should be designed. We use

stubs to do the bi as ng network. The category for stubsis shown below:
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The schematic of the circuit for bias network is shown below:

|@| S-PARAMETERS | | V0 MSub

X=234.6
S_Param MSUB
SP1 MSubl
Start=3 GHz H=62.0 mil
Stop=4 GHz Er=4.5
Step=250 MHz Mur=1
Cond=5.8E+7
Hu=3.9e+034 mil
T=1.38 mil
TanD=0.017
Rough=0 mil
+4 " Term g B |—|_| :HHI'
Terml MLIN MSTEP MLEF
Num=1 TL1 Stepl TL2
Z=50 Ohm Subst="MSubl" Subst="MSub1" Subst="MSub1"
-_I_ V\£:25.0 m|_I W1=25.0 mil V\£:606_3 mil
= L=482.0 mil W2=608.0 mil L=X mil

4. Input-matching and output-matching network
We choose open-stub to do the input and output matching. In ADS we can use the
‘optimization’ function to do this.
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The schematic in ADS for input and output matching simulation are given below:
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6. Results
The details about how to display the results can be found in our application notes for
oscillator. Here we only give the final ssimulation resultsin ADS.
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The noise figure of the LNA is about 1.35dB and gain of the amplifier is about 12dB. This
Iswhat we want for the power amplifier design.

Conclusion

In this note we show how to design alow noise amplifier usng ADS. All the necessary
steps including the matching network, bias point selection, stability ssimulation are given in
this note. The ADS even provides the function to choose the parameters automatically for
the user, provided that we give the optimization target. In aword, agilent’'s ADS is
powerful for the circuit design at RF frequency.



