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TOPICS TODAY 

•  Midterm exams returned 

•  Semiconductors, Transistors & Gates 

 



SEMICONDUCTORS, 
TRANSISTORS 
& 
GATES 



How do we make gates???
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Appendix A: Digital LogicA-5

Principles of Computer Architecture by M. Murdocca and V. Heuring © 1999 M. Murdocca and V. Heuring
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A Truth Table
• Developed in 1854 by George Boole.
• Further developed by Claude Shannon (Bell Labs).
• Outputs are computed for all possible input combinations (how

many input combinations are there?)
• Consider a room with two light switches.  How must they work?



Electrically Operated Switch

• Example: a relay

           
source: http://www.howstuffworks.com/relay.htm

UMBC, CMSC313, Richard Chang <chang@umbc.edu>



Semiconductors

• Electrical properties of silicon

• Doping: adding impurities to silicon
• Diodes and the P-N junction

• Field-effect transistors
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Los Alamos National Laboratory's Chemistry Division Presents

Periodic Table of the Elements
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Lanthanide
Series*
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140.9

60

Nd
144.2

61

Pm
(147)

62

Sm
150.4

63

Eu
152.0

64

Gd
157.3

65

Tb
158.9

66

Dy
162.5

67

Ho
164.9

68

Er
167.3

69

Tm
168.9

70

Yb
173.0

71

Lu
175.0

Actinide
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Richard Chang
from: http://ece-www.colorado.edu/~bart/book/mosintro.htm



Richard Chang
http://jas2.eng.buffalo.edu/applets/education/mos/mosfet/mos_0.html
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An Inverter using MOSFET

• CMOS = complementary metal oxide semiconductor

• P-type transistor conducts when gate is low
• N-type transistor conducts when gate is high
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CMOS Logic vs Bipolar Logic

• MOSFET transistors are easier to miniaturize

• CMOS logic has lower current drain

• CMOS logic is easier to manufacture
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References

• Materials on semiconductors, PN junction and 
transistors taken from the HyperPhysics web site:
<http://hyperphysics.phy-astr.gsu.edu/hbase/hframe.html>
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NEXT TIME 

•  Circuits for Addition 

•  Standard Digital Logic Components 

•  Logisim demo 


