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EE 8273 Test #1 -  Fall '03 – Reese 
 
Student ID: _______________________  (no names please) 
 
Work all problems.   Closed book, closed notes, open calculator.  When asked for explanations, be concise. 
 
 

1. (6 pts) Show the transistor diagram for a STATIC CMOS,  2/1 mux that implements the equation                               
“Y = AS’ + BS”   (do not assume dual rail inputs).  You do not have to show transistor sizes. 
 
 
 
 
 
 
 
 
 
 
 

2. (4 pts) In the simple RC timing model we studied (Delay = Tnoload + K*Cload) , what does K 
physically represent in the circuit? 
 
 
 
 
 
 
 
 
 
 

3. (8 pts) Assume you are characterizing a 2-input NAND gate using the simple RC timing model. 
How many spice measurements would you need to characterize ALL of the delays?  Explain each 
measurement that you would make. 
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4. (6 pts) Draw a DCVSL gate that implements the logic equation Y=(A+B)(C+D).  You do not have 

to optimize the number transistors. 
 
 
 
 
 
 
 
 
 

5. (13 pts) Assume you are characterizing a 2-input NAND gate using the Synopsys 2-D table lookup 
approach.   Using 4 input slopes, and 5 output capacitive loads, give: 

a. The number of entries in each table 
 

 
 
b. The total number of tables required to completely characterize the gate 

 
 
 

c. Give a standard cell library with multiple gate sizes, how would you characterize a gate 
for the fastest input transition case using gates that exist in the library? 
 
 
 
 
 

 
 
 

6. (5 pts) Draw a domino logic gate that implements the logic equation Y=(A+B)(C+D). 
 
 

 
 
 
 
 
 
 
 
 
 

7. (5 pts) When is charge sharing a concern in a domino logic gate? 
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8. (6 pts) What is charge coupling and give two examples of when it can occur. 
 
 
 
 
 
 
 

9. (5 pts) What does timing borrowing mean in a pipelined system? 
 
 
 
 
 
 
 

10. (5 pts)  What is needed in order to get time borrowing if I used edge-triggered stage elements in 
the pipeline? 
 
 
 
 
 
 
 
 
 

11. (6 pts) Draw a pipeline that uses latches and draw a timing diagram that illustrates how time 
borrowing works. 
 
 
 
 
 
 
 
 
 
 
 
 

12. (4 pts) In a domino logic pipeline, latches can be removed. What is needed in terms of clock 
generation in order for the latches to be removed? 
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13. (4 pts) In the logical effort optimization method, what is the path logical effort (G) and what is 

gate logical effort (g).  Give an example of gate logical effort. 
 
 
 

 
 
 
 
 

14. (4 pts) In the logical effort optimization method, what is the path electrical effort (H) and what is 
gate electrical effort (h). Give an example of gate logic effort. 
 
 
 
 
 
 
 
 

15. (4 pts) For logical effort, what was derived as the optimum stage effort (Fmin) for minimum 
delay? 
 
 
 
 
 
 
 
 

16. (4 pts) Briefly explain the approach used for computing Fmin when off-path loads were fixed for a 
given path. 
 
 
 
 
 
 

17. (6 pts) The TILOS algorithm optimized delay by picking gate sizes from a fixed set of gate sizes.  
Given a target gate and a driving gate, explain one loop iteration of the algorithm in which a gate 
size is altered. 
 
 
 
 
 
 
 
 

18. (5 pts) Draw the  block diagram of a pulsed latch. 
 

  


