Non-guided exercise_3: 

Simulation the variations of the output voltage of advanced voltage reference circuits caused by power supply voltage, temperature and fabrication process variations.

Exercise: The figures show three different voltage reference circuits. 

Problems:
A. Explain the principles of operation of the voltage reference circuits.
B. Simulate the circuits and plot the output voltage vs. power supply voltage characteristics.

C. Determine graphically the sensitivity of the output voltages to the power supply voltage.

D. Simulate the circuits and plot the temperature characteristic.

E. Determine graphically the temperature coefficients of the output voltages.  

F. Simulate the circuits using the worst case models of the transistors. Represent the results in tabular form. Compare the results with the results obtained in Guided exercise 3 and make conclusions about the possible areas of application of the examined circuits. 
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	Fig.3.1. β-multiplier voltage reference 1
	Fig.3.2. β-multiplier voltage reference 2
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	Fig.3.3. band-gap voltage reference
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