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Modern wireless receiver techniques 
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Wireless 
Receivers 



900  MHz 



Analog to Digital Converter? 

ADC DIGITAL 

BW=1GHz, 20 bits 



Analog to Digital Converter trade offs 



Use Frequency Translation: 
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Easier ADC 



multiply with Local Oscillator signal 
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TRANSPARANT for amplitude and phase information!! 
Information is available at other Frequency 
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multiply with Local Oscillator signal 
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..and filter junk away 
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Problem: interferers 

filter 

f LO +fIN  

fIN 
f LO -fIN  

finterferer 
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..so filter interferer too! 

filter filter finterferer 
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so that’s why RF frontend can be 
complex 
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amplification, frequency translation, selectivity 
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DECT became “1 chip” solution 
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Dream: one wide band frontend IC: 
Software Defined 

Keep minimal 



Thermal 
Noise  
Cancelling 
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900MHz 

1800MHz 







Noise Canceling 
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N-path Filters 



Idea from 1947: Band Pass Filters 

[Barber, Wireless Engineer, May 1947]  

[Franks, ISSCC 1960] 
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Low pass – Bandpass transformation 
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Filter Transfer Function 
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Cognitive 
Radio 



Radio spectrum is “full” 







FULL DUPLEX 

@ same time-slot 

AND  

@ same frequency-slot 



Challenge: Self-interference (SI) 

Short-range link: 

109 (90 dB) SI rejection desired 



Prototype front-end 

Short-range, low-power full-duplex 
High integration potential 



65nm CMOS 
1.4x1.4mm 
[DJ, ISSCC’15] 
 
 



Prototype front-end 

-27 dB -20 dB -43 dB 

 total =-90 dB 



It’s a 3D world 
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Thank you! 


