Answers for Week 13 Homework			For the quiz on Friday, May 8

1. covalent

2. silicon is a semiconductor so will conduct electricity if a voltage is applied
silicon dioxide is an insulator so will not conduct electricity

3. Conductors have no gap between their valence and conduction bands.  
Semiconductors have a small band gap, and insulators have a large one.

4. Si or Ge:  4		GaAs: 3, 5		CdTe: 2, 6

5. zinc blende

6. Dope it with elements containing a different number of valence electrons.

7. n-type:  N, P, As, Sb, Se, Te		p-type:  B, Al, Ga, In, Zn, Cd

8.  color changes (to blue), conductivity increases

9.  Diodes force current to travel only one direction (from n to p doped regions).
Transistors may be used to amplify electrical signals.

10.  chemical vapor deposition (CVD), molecular beam epitaxy, etching, photolithography

11.  Any impurities in a semiconductor greatly affect its conductivity.

	12.
	LED
	incandescent bulb

	wavelength
	one color
	broad spectrum

	electricity to light conversion
	efficient
	inefficient (mostly heat produced)

	response to turning on current
	fast creation of light
	must heat up before producing light

	longevity
	solid crystal, long life
	delicate filament wears out



13. earth abundant elements: copper zinc tin sulfoselenide, lead sulfide, iron sulfide, tin sulfide
Perovskites are hybrid organic-inorganic materials that are unfortunately not very stable.

14. Recommendations for manufactures, and the corresponding Principles of Green Engineering: design devices for durability (#7), reuse, and recycling (#3, #9, #11); 
eliminate hazardous materials from designs (#1); use scrap/recycled materials (#12); 
make devices reparable (#6); buy back or otherwise encourage return of used devices.

15. will be discussed in class on Friday

