«‘j}‘.j’.&d bs 9l r}“ ) (j” ,/:./

FO-OY oV Fe e Jlas ) oled cpojlge Jlu

BIR (o
bz 30 Sl JWihe 95 b i 3 gins 0T Lo o8 Silwdum 9 (150
"o Olagy Mo sllae o Sl 5 (g3 e skgs
35T o5l coslor dmls (B pwbige 0dSKEis Lils =Y €0 ol co sl oDl 13T o231 o slos dmls (B oweidigr 05,5 (81,55 (g szl =)
O co sl oDl 3131 ol 1s o slor dls oS53 05,8 SLslead =Y (Ol 1 (015 (ol g ol 3o O 5 p sk oS82l 5 01l ol ¢ podlal
QY8780 153y ATRY/Y/4Y izl )

ouuS

slooslaiwl L1y ogmge omilS 8 s 5l agy oolaiul ol siediga jeboay a5 Conl (suilpgs (398 bl asils ( clidigoly aslelss
(Sldos Ol gz odes 10 g 3jlw 00,51 5wt |) Slawe Gl pbe slaaibele slajls wilgs co alebu (ol 000 Ly cads 2ol bg,
30 955l 9 S e CuS ($hedaner 5l Ui Jled el 90 (650000 Jlail b cdiloli cpl a5 ol dllie cpl 10 0,5 1,8 colatl 0,90
2l sl ialidl megdle (Jlad Gl (6,5 Sy ol oads >l ayos wbiyes (398 S caiSuedl K (ol sl S
b‘o)_u 1) wl_fjs 9 wwsu\_" w.:.‘a.u u;.l.al_‘) aYL) WL.S w).o u...u.:‘é ul:A.: g 09g2 (S"Q 0y 6‘)‘3 ‘Mb.a C.‘a.w u.,.ml55 OJ.MSWB.L’
5 00 b ygug 35l (JLasil colas (iol58l conw 0ol &S1) LSl b o onilS 8 &Sl (sligs US40 (69959 Bkl pogdle [Lalu ol ol oo
oS 10 4S5 s o lis VA UM CMOS (5,5l3 L (giluas zuli IS () 1o 098 o0 jloe a8 dae g (Bras olg (ials o ge
s Y=F VB 5l 595 sae &l s V- ¥ dB Oy08 0 00 « =V - AB 51 1 (69959 Geobas slylo L5l pl V- GHZ B 0 MHz 51 _ils )8

S 5y Jlasl il peeSodnS ol ( Jld cilu o a5ligol, io}le wuls

Design and Simulation of a Novel Low Noise Amplifier with Two Active
Inductor for Cognitive Radio
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Abstract

Cognitive radio is well known as an ultra-wideband communication system that intelligently optimizes the available
frequency spectrum by implementing the dynamic spectrum monitoring method. This system can meet the needs of
field communication systems well and be used in most operational equipment. In this paper, to realize this system,
using the cross coupling of two active inductors consisting of common gate topology and feedback, in a differential
structure, a novel ultra-wideband low noise amplifier is designed. The use of active inductor, in addition to
increasing the amplifier bandwidth and reducing the chip area, due to its high quality factor, it also has the ability to
adjust the inductance and frequency. In addition to input matching in the entire frequency bandwidth, this structure
increases the transconductance of the transistors with the proposed structure and reduces the power consumption
and the noise figure of the circuit. The simulation results show that in the frequency range of 50 MHz to 10 GHz,
this structure has a better input matching than -10 dB, power gain of 10.4 dB, noise figure variations of 3-6.7 dB
and a third-order intercept point is -4 dBm. The proposed LNA consumes 9.29 mW from a 1.8 V power supply.

Keywords: Cognitive Radio, Active Inductor, Low Noise Amplifier (LNA), Capacitor Cross Coupled
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