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Mixer ideale

 Ideal mixer is a mathematical multiplier of two input signals. One of the signals is 
sinusoidal generated by a local oscillator. Mixing results in frequency translation.

SSB mixer

    Bandpass Input Signal Re   cj t
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Mixer Up e Down conversion
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 If (fc- f0) = 0  Low Pass Filter gives baseband spectrum

 If (fc- f0 )> 0  Bandpass filter Modulation is preserved

Filter Output:

 If fc>f0   modulation on the mixer input is preserved
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Mixer Up e Down conversion
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-   Upper & lower sidebands are exchanged 
*  Phase spectrum is inverted
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Mixer Up e Down conversion (II)
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 Complex envelope of an Up Converter:
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 Complex envelope of a Down Converter:
i.e., f0<fc down conversion with low-side injection

- Amplitude is scaled by A0/2

i.e., f0>fc down conversion with high-side injection00  cd fff
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High-Side e Low-Side Injection
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Mixer reale - con nonlinearità
Multiplication operation needed by mixers can be obtained by using a 
nonlinear device together with a summer. 

Nonlinear device used as a mixer.
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Mixer reale - con nonlinearità (II)
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Mixer reale - con nonlinearità (III)
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Mixer reale - con nonlinearità (IV)
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Mixer reale – tipo switching
Multiplication operation needed by mixers can also be obtained by using an 
analog switch. 

Linear time-varying device used as a mixer.
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Mixer reale – tipo switching (II)
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Mixer reale – tipo switching (III)
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Mixer reale – tipo switching (IV)
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Mixer reale – tipo switching (V)
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Mixer reale – switching single balanced
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Mixer reale – switching single balanced
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LO Feedthrough
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Mixer reale – switching single balanced
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Mixer reale – switching double balanced
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Mixer reale – switching double balanced (II)
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Mixer reale – switching double balanced (III)
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Mixer reale – switching double balanced (IV)
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Mixer reale – switching double balanced (V)
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Mixer reale – Isolamento fra le porte
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Mixer performance specifications
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Mixer intermodulation
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Mixer intermodulation (II)
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Mixer intermodulation (III)
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Mixer intermodulation (IV)


