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1. Let’s discuss on the adder architecture. Assume the i-th bit of input signals A and B to be Ai and Bi, respectively.
Assume the i—th bit of the sum and the carry output to be Si and Ci, respectively. Assume that the generation and the
propagation term in i~th bit to be Gi and Qi, respectively. (40)

(1) Write Gi and Qi in Boolean expression.

(2) Write Si and Ci in Boolean expression and draw their ciruits. Note that you can choose any architecture of the full adder.
(3) Write C0, C1, C2, and C3 with using the Carry-Lookahead architecture in Boolean expression of Ai and Bi.

(4) Assume the propagation delay of any type of single logic circuit to be constant, T. Write the (maximum) propagation delay
of the carry out, C3 in 4-bit Ripple Carry Adder composed of the full adder drawn in (2).

(5) Write the (maximum) propagation delay of C3 in 4-bit Carry Look—ahead adder.

2. Figure 1 illustrates the DRAM cell array for 3 bits. The capacitor in each
memory cell is charged to Vp, or discharged to zero at initial condition as shown WLO i
in Fig.1. The signal PRE equalizes the voltages of both DL and DLb to Vp=Vpp/2 ' 1 Dischaeed
when PRE=1. The signal SA controls the sense amplifier that changes the DL and o
DLb voltages when SA=1 so the higher one of them to Vj;, while the lower one to WL1 l
zero. Draw the waveforms of DL and DLb for the given control signals illustrated S B
on the answer sheet. Note that V., and V. are the voltages of DL after charge %Charged
distribution between DL and the memory cell capacitor, whose voltage is zero and W|_2 l
Vpp, respectively. (20)
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3. Compare and discuss the pros and the cons of RISC and CISC architectures. (10)

4. [ P4 R ]Discuss the topic on “MOSFET’ s Scaing, or Moore’s Law” in terms of social, technical, and economical
impacts. Your opinion is welcome. Write it down on A4-size paper (hand-written material only). (20)

5. Describe your reflection (#EY3KY) and impressions on what you have learnt in this class, in terms of how they effect your
daily and long term life, and the context you have learnt in other classes. (10)



