Non-guided exercises 2: 
Analysis and simulation of beta multiplier current reference circuits
Exercise 2.1: Consider the circuits shown in Fig.2.1 and Fig.2.2. 
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	Fig.2.1. Beta multiplier referenced circuit.
	Fig.2.2. Beta multiplier referenced circuit with cascode.


Given that:

µnCox=100 µA/V2, VTN0=0.5V, 

µpCox=40 µA/V2, VTP0=-0.6V,

0.35µm CMOS technology
Problems:

A. Indicate the type of circuits.

B. Calculate the value of the current references.
C. Simulate the circuits and plot Iref=f(VDD) characteristics. Compare the simulated and calculated values of the Iref and explain the causes for the differences. 

D. Estimate graphically the minimum operating supply voltage VDDmin and sensitivity of the Iref to the VDD.

E. Simulate the circuits and plot Iref=f(T) characteristics.

F. Estimate graphically the temperature coefficient of Iref.

G. Compare and present in tabular form the parameters of the circuits.
Exercise 2.2: Consider the circuits shown in Fig.2.3. 
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	Fig.2.3. Beta multiplier referenced circuit.


Given that:

µnCox=100 µA/V2, VTN0=0.5V, 

µpCox=40 µA/V2, VTP0=-0.6V,

0.35µm CMOS technology
Problems:

A. Compare the circuit in Fig.2.2 and the circuit in Fig.2.3. Indicate the type of circuits.

B. Calculate the value of the current references.
C. Simulate the circuit and plot Iref=f(VDD) characteristic. Compare the simulated and calculated values of the Iref and explain the causes for the differences. 

D. Estimate graphically the minimum operating supply voltage VDDmin and sensitivity of the Iref to the VDD.

E. Simulate the circuit and plot Iref=f(T) characteristic.

F. Estimate graphically the temperature coefficient of Iref.

G. Compare and present in tabular form the parameters of the circuits in Fig.2.2 and Fig.2.3.
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