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! Distributed circuit
% Kirchhoff

? Coaxial

4 Microstrip



L o as el opl 55 BB €SS [#] 3,15 3925 (gold ST bolaz o w1l Hlail Sl g 0400
- o0 3 3,0 eogumme sy YL amiwo Ule, ¢ (s les Jlaml Las Sy (F-) S g, JUis!

. PN s - Y S . “w A & .. - . 1 “
Ol 5o zee HLasl de a5 0gd oo el glad Sl plplo (85 e o ol o ) o) Ol

TA] 0t g8 TEM s o @ o5 wssls TEM Lido

OV FPamio [A] iz o) Jloin, Jlsl s o glad il (F-1) U
o8 0,5 S blur, a5 b jlae 0l 5o ls 5103 Ton a8 gl lae 05,08 sl e Blie o
ol Sz65 (S0 S zge Jobo 4 Coad (S j08 @ e (So5d Jobo aShl 4 axgi b ogd oo
L12] o5 aalss o s S 55

«Slabad sl 4 dxgi s 1,80 Yoero jloe (09 03,88 5.8 (zgen, sloylae jo a5 Ll
Sga> ;0 obejlail jo Olakad o OYlasl a5 5 sk 4 Cl oo [l SYLasl o Ll bglas
5 ollB B 1 i, 51 s 3, Shas 55, algiise Sz o i 5 g Job @20y
5 P deles o gl yolie cile Cgz o] cad sad cel lgin, behs sl IS

Y b ceai 6,5L8 sy Sl e 4o 09b oolit] olss slaaSd o b il Shb s

! Transverse electromagnetic (TEM)
2 Stripline
3 . .
Fringing
* Quasi-TEM
> Lumped circuit
6 Microstrip
7 Surface mount technology (SMT)
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! Surface mount devices (SMD)

? Bipolar junction transistor (BJT)

} Heterojunction bipolar transistor (HBT)
¢ Compound semiconductor

> Field effect transistor (FET)

® Carrier

’ Metal semiconductor FET (MESFET)

8 High electron mobility transistor

° Noise figure
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Abstract:

In this thesis different steps in design, simulation, implementation and measurement of
a low noise amplifier (LNA) within the band [100MHz-2.5GHz] are presented. The
amplifier is implemented with discrete element (SMD) on printed circuit board. It is
designed as a single stage amplifier using bipolar junction transistor. A resistive-
inductive Negative feedback is used to increase the gain flatness and stability. To
improve input matching a series inductor and parallel capacitor were use as a matching
network. Bias-T was used to provide required DC operating point voltages and currents
for the base and the collector. ADS software was used for simulations and the
implemented circuit was measured with a network analyzer. Following results was
achieved by simulation: the power gain of designed WLNA was 17.8 dB with 0.7 dB
ripple and the noise figure was better than 1.2 dB. Also input return loss was lower than
-11 dB in simulation. The results of measurement were different from the simulation
results. Maximum power gain was 10 dB and it was zero at upper frequencies of
bandwidth. Measured return loss was lower than -29 dB at about 2100 MHz but it was
worse than simulation results at lower frequency of bandwidth.

The concept of network analyzer calibration and de-embedding was discussed in detail
in one chapter. Also, some experiments were designed and performed using network
analyzer to measure the scattering parameters of single transistor.

Keywords: Low noise amplifier, Wideband, Printed circuit board (PCB), Scattering
parameters, Network analyzer, Calibration, De-embedding
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