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CS 150 – Components and Design Techniques for Digital Systems
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Topics in CS 150

From the Spring 2000 course syllabus at http://www.cs.berkeley.edu/%7Erandy/Courses/CS150.S01/#anchor56574
1. Introduction to modern digital logic design 

2. Combinational logic 

· Switch logic and basic gates 



*
· Boolean algebra 




*
· Two-level logic 




*
· Regular logic structures 



*
· Multi-level networks and transformations 

· Programmable logic devices 





· Time response 

· Case studies 

3. Sequential logic 

· Networks with feedback 



*
· Basic latches and flip-flops 



*
· Timing methodologies 





· Registers and counters 



*
· Programmable logic devices 


· Case studies 

4. Finite state machine design 

· Concepts of FSMs 




*
· Basic design approach 



*
· Specification methods 



*
· State minimization 




*
· State encoding 




*
· FSM partitioning 




*
· Implementation of FSMs 



*
· Programmable logic devices 

· Case studies 

5. Elements of computers 

· Arithmetic circuits 

· Arithmetic and logic units 



*
· Register and bus structures 



*
· Controllers/Sequencers 



*
· Microprogramming 




*
6. Computer-aided design tools for logic design 

· Schematic entry 

· State diagram entry 

· Hardware description language entry 

· Compilation to logic networks 

· Simulation 

· Mapping to programmable logic devices 

7. Practical topics 

· Non-gate logic 

· Asynchronous inputs and metastability 

· Memories: RAM and ROM 

· Implementation technologies 

* Only the topics above that could possibly appear on the GRE CS Test are labeled with a red asterisk.GRE Computer Science Test content



GRE Computer Science Test Content

From ETS’s “Take a closer look…” at ftp://ftp.ets.org/pub/gre/15255.pdf
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And most of that 20%-of-the-test (computer organization and architecture) pertains to CS 61C (or CS 152) rather than CS 150.
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And there is the part about signed/unsigned binary numbers and how to add/subtract/multiply/divide them.

· To summarize, most of the material on the CS GRE Test that is covered in CS 150 is about combinational logic.  Finite state machines are very important too, but on the CS GRE they are tested more from the standpoint of CS 164 or CS 172.

· James Donald estimates that generally no more than 12% (<= 9 questions) on the test are on CS 150 material.  For the hardware stuff, CS 61C (or CS 152) can cover significantly more.

Sample Questions

From ETS’s practice test at ftp://ftp.ets.org/pub/gre/15255.pdf
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“The finite automaton above recognizes a set of srings of length 6. What s the total nurmber of srings
in the set?
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In he diagram above, the inverter and the AND-gates labeled 1 and 2 have delays of 9, 10, and
12 nanoseconds,respectively. Wire delays are negligibl. For certain values of a and ¢, together
with a certain sansition of b, glitch (spurious output) is generated for » short time, after which
the output assumes its corrct value. The duration of the glitch s
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The lgic ciruit above s used to compare two unsigned 2-it numbers, X, X, = X and ¥, ¥, = ¥, where
and Y, are the leastsignificant bits. (A smallcirce on any fine in a logic diagram indicaes logical NOT.)

Which of the following elways makes the ouput Z have the value 17
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Links and References

Practice test from ETS –

ftp://ftp.ets.org/pub/gre/CompSci.pdf
Course syllabus from CS 150 Spring 2001 – 

http://www.cs.berkeley.edu/%7Erandy/Courses/CS150.S01/#anchor56574
ETS’s “Take a closer look…” for the GRE Computer Science Test – 

ftp://ftp.ets.org/pub/gre/15255.pdf






