EE 4743 Test #1 -  Fall 1999 – Reese

SSN: _______________________  (no names please)

PART 1:  Answer Questions 1,2,3. Note that these questions combined are worth 60 points.

1. (20 pts) In Figure #1, calculate the following timings:

a. Maximum Register to Register delay

b. Maximum clock to out delay

c. Maximum pin to pin delay (that is not clock to out delay)

d. Setup time on B input

e. Hold time on B input

2. (20 pts) Figure 2a shows the unpipelined blend operation.  Figure 2b shows an effort by a student to pipeline the design; the student placed two pipeline stages in the multipliers and a DFF between the "1-F" block and the lower multiplier.     The student is puzzled as to why the simulation is not matching the golden results.   Correct Figure 2B so that it will give correct simulation results -- you cannot remove any DFFs, only additional DFFs.   SHOW your SOLUTION on  Figure 2B.


3. (20 pts) Write the VHDL architecture for the (1-F) operation described in Lab #3.  Recall that F is a 9 bit number; where the code "100000000" equals 1.0, "000000000" equals 0.0, and "0XXXXXXXX" equals a  number > 0.0 and < 1.0.  Recall that the 1-F operation does not use a subtractor, but rather just does a 1's complement operation for numbers > 0.0 and < 1.0,  and   1-F = 0 if F = 1.0, and  1-F = 1.0 if F = 0.0   .  You DO NOT have to write the ENTITY, just the architecture.

PART 2: Answer   8 questions out of questions 4 - 14.  MARK out the three questions that you DO NOT want me to grade.

4. Write the truth table for the combinational functional below that is described by the VHDL process. 

process (A)

begin 
              Y1 <= '0';  Y0 <= '0';

  
if (A = '1') then

                  Y1 <=  '1';

              else
                  Y0 <= '1';
              end if;

        end process;

5. Draw the structure for a 4-bit ripple carry adder.  The inputs are A[3..0], B[3..0],  Cin.  The outputs are Sum[3..0],  Cout.

6. What size lookup table (LUT) if I want to implement two independent logic functions of 5 variables?

7. On FPGAs that use LUTs, I can build larger SRAMs out of individual LUTs.  However, most FPGAs include monolithic blocks of SRAMs.  What are the advantages of a monolithic SRAM block over a SRAM built from LUTs and why do these advantages occur?  

8. What causes the fabrication time (turn-around time)  of gate array to be substantially less than standard cell? 

9. How does a saturating adder for unsigned numbers differ from a normal binary adder?  Give an addition example that illustrates the difference.

10. A PLL, DLL on an FPGA accomplishes two functions. What are these functions?

11. If I have a two chip design (two FPGAs), what timing characteristics of each chip would I need to know in order to compute the maximum operating frequency at which data can be transferred between the two chips?

12. How can I minimize the required external setup time of an input pin?

13. What is Latency in a digital system?  Define it.

14. What timing constraint am I checking if I compute the minimum path delay from an external input to the input of register? 

