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0) Evaluate this exercise
	Grade [0,5]+comments

	

	Challenge (0 easy, 5 too hard)
	

	Usefulness (0 none, 5 very)
	


1) LO buffer ac analysis
A) Perform “ac” analysis from 500MHz to 2Ghz by placing and AC source at the vin node.  Plot the gain and input impedance magnitude of first stage vs frequency. [Hint] gain is defined as vm(vout_first)/vm(vin) and input impedance can be plotted with .plot ac zm(1,1). 

	What is the purpose of resistor R1?


	

	Why the input impedance magnitude is not exactly 50Ω?
	


Please add the following figure
Figure 1: LO buffer Gain and input impedance magnitude response
B) Sweep the feedback resistor R0 from 100Ω to 10KΩ. Plot the gain and input impedance when the R0 value is swept.  

	Gain and input impedance will change. Can you explain why this happens?


	


Please add the following figure
Figure 2: LO buffer Gain and input impedance magnitude when R0 is swept
2) LO buffer transient analysis
A) Do the transient analysis till 20ns with an input sine wave source of 100mV and 1.5GHz frequency.  Plot the results at vin, vout_first and vout nodes. 

Please add the following figure
Figure 3: LO buffer transient response
B) Sweep the value of load capacitor C0 from 80 fF to 2.8 pF with 10 steps.  Plot the results. 

	Output waveform will change for bigger values of C0. Can you explain why?  


	

	Capacitor C0 models the input capacitance of next stage which will be driven by LO generation circuit. If the next stage is a passive switching mixer, will the mixer work properly if its input gate capacitance is 2.8pF? Explain your answer.
	

	Find how you can measure vout waveform risetime from tools present in Ezwave window. Find out risetime value for C0=2.8pF.
	

	How can the gain of the LO-buffer be increased for C0 = 2.8 pF? 
	


Please add the following figure
Figure 4: LO buffer transient response for C0 sweep
