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13.1 SINLE-ENDED MIXERSAND BASIC THEORY
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Single Ended Mixer (One Diode)

Assuming ideal diodes (open or short circuit) and assuming that the local oscillator controls the state of the
diodes then
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function m xer2()

%to illustrate mxer as a switching action
% where LO close to RF in frequency
%units

ns=le-9; GHz=1e9;

f RF=10*GHz; WRF=2*pi *f RF;

Fpt s=[ 1: 451] ;

dBli mt=-65;

Tpts=[ 1: 200] ;

fLO=9*GHz; wWLO=2*pi *f LO

del t at =. 004* ns;

t=[0:1999]" *del tat;

Nt =l engt h(t);

RF=. 1*si n(WRF*t) ;

%l ot (t/ns, RF);

psRF=abs(fft(RF. *hanning(Nt))*2/ Nt);
psRF( 1) =psRF(1)/2;

psRFdB=20*1 0g10( psRF) ; A=fi nd( psRFdB<dBl i mi t);
psRFAB( A) =dBl i mi t *ones(si ze(A));
FREQ=( 1/ max(t))*[0: Nt - 1]/ GHz;

figure; plot(FREQ Fpts), psRFAB(Fpts))
axi s([0, max(FREQ Fpts)),dBlimt, 0])
yl abel (' dB'); xl abel (' Frequency (GHz)'")
title(' Power Spectrum of RF signal')

LO=si n(WLO't) ; % LO=2* (LO>=0) - 1;

psLO=abs(fft(LO *hanning(Nt))*2/ Nt);

psLQ( 1) =psLO(1)/2;

psLOdB=20*1 0g10( psLO) ; A=fi nd(psLCdB<dBlimit);
psLOdB( A) =dBl i mi t *ones(si ze(A));

figure; plot(FREQ Fpts), psLOdB(Fpts))
axi s([0, max(FREQ Fpts)),dBlinit, 0])
yl abel (' dB'); xl abel (' Frequency (GHz)')
title(' Power Spectrum of LO signal')

Conbi ne=RF+LGQ,

| Ft =Conbi ne. * ( Conbi ne>0) ;

figure; plot(Tpts*deltat/ns,|Ft(Tpts))
yl abel (' volts'); Xl abel (' Tine (nsec)')
title('IF time donain signal')

psl F=abs(fft(IFt.*hanning(Nt))*2/ Nt);

psl F(1)=psl F(1)/2;

psl FdB=20*1 0g10( psl F); A=fi nd(psl FdB<dBlimit);
ps! FAB( A) =dBl i mi t *ones(si ze(A));

figure; plot(FREQ Fpts), psl FdB(Fpts))
axi s([0, max(FREQ Fpts)),dBlinit, 0])
yl abel (' dB'); xl abel (' Frequency (GHz)')
title(' Power Spectrumof IF signal')

RFp=RF. * (LC>0) ;

figure; plot(Tpts*deltat/ns, RFp(Tpts))
yl abel (" volts'); Xl abel (' Tine (nsec)')
title(' RFp time domain signal')

psRFp=abs(fft(RFp. *hanning(Nt))*2/ Nt);

PsRFp( 1) =psRFp(1)/2;

psRFpdB=20*1 0g10( psRFp) ; A=f i nd( psRFpdB<dBl i mi t);
psRFpdB( A) =dBl i m t *ones(si ze(A));

figure; plot(FREQ Fpts), psRFpdB(Fpts))

axi s([0, max(FREQ Fpts)),dBlimt, 0])

yl abel (' dB'); xl abel (' Frequency (GHz)")
title(' Power Spectrum of Pulsed RF signal')
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LOp=LO. *( LO>0)I_;
figure; plot(Tpts*deltat/ns,LOp(Tpts))
yl abel (" volts'); Xl abel (' Tine (nsec)')
title('LOp time domain signal')

psLOp=abs(fft(LOp. *hanning(Nt))*2/ Nt);

psLOp( 1) =psLOp(1)/2;

psLOpdB=20*1 0g10( psLOp) ; A=f i nd( psLOpdB<dBl i mit);
psLOpdB( A) =dBl i m t *ones(si ze(A));

figure; plot(FREQ Fpts), psLOpdB(Fpts))

axi s([0, max(FREQ Fpts)),dBlimt, 0])

yl abel (' dB'); xl abel (' Frequency (GHz)'")
title(' Power Spectrum of Pulsed LO signal')

RFsw=RF. * (LO>0) - RF. *(LO<0);

figure; plot(Tpts*deltat/ns, RFsw Tpts))
yl abel (' volts'); Xl abel (' Tine (nsec)')
title(' RFsw time domain signal')

psRFsw=abs(fft (RFsw. *hanni ng(Nt))*2/ Nt);

psRFswW( 1) =psRFsw( 1)/ 2;

psRFswdB=20*| 0g10( psRFsw) ; A=f i nd( psRFswdB<dBl i mit);
psRFswdB( A) =dBl i mi t *ones(si ze(A));

figure; plot(FREQ Fpts), psRFswdB( Fpts))
axi s([0, max(FREQ Fpts)),dBlinit, 0])

yl abel (' dB'); xl abel (' Frequency (GHz)')
title(' Power Spectrum of PSK RF signal')

Power Spectrum of RF signal
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Power Spectrum of LO signal
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Power Spectrum of IF signal
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Power Spectrum of Pulsed RF signal
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Power Spectrum of Pulsed LO signal
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Power Spectrum of PSK RF signal
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