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Example

Design an amplifier for maximum gain at 4.0 GHz using single-stub matching
sections. Calculate and plot the input return loss and the gain from 3 to 5 GHz.
The GaAs FET has the following S parameters (Z; = 50€2):

f (GHz) Sii Sa Siz 52
3.0 0.80,—89° 2.86/99°  0.03£56° 0.761_—_4.1_:
4.0 0.72/=116°  2.60£76°  0.03437° 0.73 L___—54°
5.0 0.66/—142° 239/54°  0.03262°  0.72/=68
Step-1

A — 5”822 == 512521 — 0.488L;]_6_2_°,

_1-|Suf ~ Sl + AP

, — 1.195.
2|812521|

K

Shows that transistor is “Un-conditionally stable”

Thanks to “Prof. David Pozar”



Step-2 By + \/B7 —4|C ] "
P - il o - 0.872/123"

20

By + |/ B} — 4|Cs[

Py = e - =0.876.61",
Step-3 | :
Gg=— — =417 = 6.20 dB,
| — rg“'
. = 2 1L, , 1=, P
Gp = lo9l” = 6.76 = 8.30 dB, GT"'” "_FINF:F 5211 Il _SH]“LIZ
| — [T |f
Gr - ok S -
|1 — 85I |2
Gr.. =620+ 8.3042.22 = 16.7 dB.

Fl1ain

Step-4: For that calculated I'g, I', values (in the stable region), we have
to determine the matching circuit.



There are several ways to design the “matching circuit”, Single stub matching
Is widely used for amplifier design because of the effectiveness.

More over “open circuited stub” are highly preferred for its many advantages.
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**xx Approximated calculations

Open circuited
Stub length
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0.120%360° = 43.2°

0.206%360° = 74.16°



Simulation
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