
6.002 - Lecture 15

Energy Processing
• Energy-Efficient Delivery
• Simple Power Electronics
• Pulse Width Modulation
• First-Order Review
• Time Averaging
• Audio Example



Challenge: Efficient Energy Delivery

What goes here for greatest efficiency?

Complexities:
• Voltage mismatch
• Time-varying supply voltage
• Time-varying load voltage and power demand
• Varying load characteristics

Efficiency Benefits:
• Reduced energy cost
• Simplified thermal management



A Simple Energy Processor
(But, is it a good one?)

Design and Operation:

• Repurpose the amplifier studied earlier.

• Design the amplifier such that                    
min{vS}  ≥  max {vL = RL * iL} .

• What if the design is not possible?

• Choose vControl to provide iL and vL.



Energy Efficiency



The Challenge Revisited



An Alternative Energy Processor



Cyclic Steady-State Operation



Inductor-Resistor Network Review



Intuitive Operation Preview



…    for every t

Cyclic Steady-State: Averages



Cyclic Steady-State: Ripples



Dynamics



Implementation: PWM



Implementation: Power Electronics

A

C

S

DG

4 V


	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14

