Integrated Circuit 2A Examination / Integrated Circuit2 Midterm Examination
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1. Let’s discuss on the architecture of adders. Assume the i—th bit of input signals A and B to be Ai and Bi, respectively,
and 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 using Gi and Qi.

(3) Write C0, C1, C2, and C3 with using the carry look—ahead architecture in Boolean expression of Ai and Bi.

(4) The propagation term, Qi, can be described using logical-OR, instead of exclusive—OR. Answer the reason why.

2. Figure 1 shows the circuit diagram or 2-input XOR gate. Show each MOS transistor’ s state (ON or OFF) of M1 - M6 for
all four combinations of A&B, as well as output value of X. Use the circle (“O”) for ON, and the cross (“X”) for OFF.(20)
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3. Figure 2 shows the circuit of dynamic AND gate. Show the timing diagram of the output X for the input of A, B, and ¢ in
Fig.3. Describe X as well as A, B, and ¢ .(30)

d—a

a9 L @
A—[ =~

o A
B i

ul | Fig2 B Fig.3

4. [P &R/ ]Discuss the topic on “MOSFET’ s Scaling, or Moore’s Law” in terms of social, technical, and economical
impacts. Your opinion AND your personal experience MUST be included. Write it down on A4-size paper (hand—written
material only, in Japanese or English). (10)



