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Design and Simulation of a Low-Noise Amplifier with Low Power
Consumption and High Gain in 2.4GHz Frequency for Wireless
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This paper presents the design and simulation of a low-noise amplifier (LNA) in 0.18um CMOS technology
in 2.4GHz frequency using HSPICE RF. Using cascode structure leads to lower power consumption with
higher voltage gain and power gain. The matching network that was used in the design of this circuit has led
to a very good improvement on the S11 parameter and allows to have a good control on the real part of the
impedance of circuit by appropriate selection of matching network in the input and output. By choosing
suitable circuit elements in this structure we can have an appropriate compromise among the circuit
parameters like noise figure, gain, power and stability to reach to a low noise figure (NF), input reflection
coefficient and power consumption with high gain.

Index Terms: Low-noise amplifier (LNA), impedance matching,noise figure, gain, stability.
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Fig. (1): Common gate amplifier
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Fig. (2): a- Noise cancelation LNA. b- Sampling circuit for
noise canceling.
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Fig. (4): Input impedance matching; (a) Capacitive feedback
(b) Resistive feedback (c) Common gate (d) Inductive
degeneration

69979 ol Fu3hl Sl 5l oS i e b (-F) S5 s

18] 5 [A] os2 aig 15 & )90 4 Wil oo

1 +g¢LS Q)
SC o Cgsl

e a L g Ly (oblo, 15 gm oS (jgrnS 031 G oS
IVT b ogs o plp (539,9 uiloeal 5 0l io Jolee ab (V) alal,

Z,=SLs+L, )+

imag (Zm)=0—> Z, =(g:—mLs M

gst
ry-¥
Wil b ogllas JLSw 4 by pe a5 olas S35 435 0 1) 5ug5
25 JUS Sl g Jald e 50 s lio [V o] S o iy a5
[ A . .
Lol S8 a5 5 S
(SNR) ps 4 JiKw Cod o5 macedde b Jloe b o
295 00e ol 4 tally Jo (ren 4 g 055 & 109 drule
63955 3 2 4 JiKw Comd & oS 0 iy | (NF)

Y40 )@—@BMO)W—MJL»'dfw)éwwétefuj)

1B o 95K Sl e oMM CysE —Y-Y
oyt il el ool 95S JLS Lo 5l eolaiwl b 2 g,5 (il
Ao B Sl Bt @y 0ul 3588 gt S5 rizres 135000
S9ds0 69939 5 (795 Sy S e Silulaz el
S8k 5399 Sibl el A B> wiS (oo b 1 e
ol 5 el Gaekas iy o Sgege |y oaiiS g gVl LuilS 3
g0, b lzle Ko b anslas jo (6,500 e o,Sles g 0ol ¢ Lle
Iy slae ol (F) IS oS oo oolazwl Jlislo ol 5l o >k jo Lo

A2 o L

ol 555 S yitia w9 LNAKT) JS
Fig. (3): Cascoded common source LNA
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Fig. (5): Schematic proposed LNA circuit
Table (2): Simulation results
Gilwaes s (V) Jgoo
S12 S11 S21 Ay P NF fo
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Table (3): Comparison of the results of this paper with other papers in CMOS tecnology
CMOS (5,5L3 ;o K0 oYl b allie o) gl avslie «(F) Jso
LNA vl [l [y¢] [wv] DAl ol Limgh
fo (GHz) 2.4 24 2.4 2.4 1 2.4
NF (dB) 2.7 2.34 5.2 4.4 .6 1.21
P(mW) 2.7 8.5 - - 4.14 1.90
Ay (dB) 37.6 - 214 - - 28
S21(dB) 11.2 31.53 - 15.3 17 18.46
S11(dB) <-11 -9.14 -19 -30.5 -13.12 -29.25
S12(dB) <-60 -38.03 - - -31.85 -35.49
vdd(v) 1.8 1.2 1.8 1.8 1.8 1.8
Tech 0.18 um 90 nm 0.18 wm 0.18 wm 0.18 um 0.18 wm
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