5.13 b)
In order to compute the worst case delay through the 64-bit adder, we first carefully study figure 5.14 on page 256 of Katz.  The delays to compute P3-0 and G3-0  are given as 3 and 5 respectively.  In our solution, we added another level of the Lookahead Carry Unit logic.  Our critical path will involve a C3 in the second level of the Lookahead Carry Unit.  Using the formulas given on page 253 in Katz, we see that 

C3 = G2 + P2G1+P2P1G0+P2P1P0C0.  Thus, if P3-0 and G3-0  are ready at time 3 and 5 respectively, the soonest C3 in the second level of the Lookahead Carry Unit can be ready is one extra delay for the product terms, and one delay for the sum terms totaling time 7 (this is shown on the schematic).  For the first level of the Lookahead Carry Unit logic, the propagation delay for the carry into the topmost sixteen is 9.  Again, 

C15 = G14 + P14G13+P14P13G12+P14P13P12C12.  This time however, at time 10 will produce the product terms, and time 11 will produce C15.  Finally, as shown in Figure 5.13, the delay incurred in a four-bit adder unit is 4 between when the carry in arrives and the final sum is ready, thus the final sum is available at time 15.  Again these time are shown on the schematic.  


Through as similar type of thought process as outlined above, you will find that the 32 bit adder will have a final sum delay of 11.  


You might wonder why you wouldn’t feed the carries from the second level of the Lookahead Carry Unit to both the first level of the Lookahead Carry Unit, and the carry in to the four-bit adders.  This is certainly a possibility.  Notice that however for the second group of sixteen bits, this would actually be slower than the way I have drawn.  Of course your delays will be different from what I calculated above too.  For the 64-bit adder, your final sum will be available at time 13 and for the 32-bit adder the final sum will be available at time 12.  Note to reader:  Both implementations should receive full credit.

5.13 c)
From the TI website I obtained the values for the delays listed on the 5.13c GIF.  I averaged tphl and tplh to get tp, the nominal propagation delay.  The total propagation delay for a 32-bit integer is typically 46.25, and is maximally 70.25.  The total propagation delay for a 64-bit integer is typically 59.75 and maximally 90.75.  Answers within a reasonable percentage should receive full credit.  

