Non-guided exercise_5: Analysis, design and performance evaluation of OTAs
Exercise n5.1: Consider the Miller OTA shown in Fig.n5.1. 
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	Fig.n5.1


Given that:

µnCox=100 µA/V2, VTN0=0.5V, 

µpCox=40 µA/V2, VTP0=-0.6V,

0.35µm CMOS technology,
W1/l1=W2/L2=50/2; W3/L3=20/2; W4/L4=20/2; W8/L8=80/2; 
W5/L5=W6/L6=50/2; W7/L7=200/2.
Problems:

A. Determine the expected values of Au1, Au2, Au, BW, GBW and SR of the circuit.

B. Using PSpice, examine the values of Au1, Au2, Au, BW, GBW and SR. 
B. Examine the influence of: biasing currents of the two stages; dimensions of the M1(M2), M5(M6), M7 and M8; and the value of Cc on the characteristics of the circuit. Present the obtained results in tabular form.

	
	Drain current
	M1 and M2
	M5 and M6
	M7
	M8
	Cc

	
	ID3
	ID8
	W/L
	L
	W/L
	L
	W/L
	L
	W/L
	L
	

	Gain
	
	
	
	
	
	
	
	
	
	
	

	GBM
	
	
	
	
	
	
	
	
	
	
	

	Phase margin
	
	
	
	
	
	
	
	
	
	
	

	SR
	
	
	
	
	
	
	
	
	
	
	


Exercise n5.2: Consider the symmetrical OTA shown in Fig.n5.2. 
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	Fig.n5.2


Given that:

µnCox=100 µA/V2, VTN0=0.5V, 

µpCox=40 µA/V2, VTP0=-0.6V,

0.35µm CMOS technology,

Problems:

A. Determine the sizes of the transistors and the value of the Iref in order to ensure Au>50 dB, GBM>2MHz and SR>2V/uS.
B. Using PSpice, examine the basic characteristics and parameters of the circuit. 
C. Compare the results from hand-calculations and simulations and explain the differences.  
