Integrated Circuit C Examination
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1. Let’s connect between transistor—level circuit and functional blocks.(60)

(1) Show each MOSFET s state (on(Q) or off( X)) in the circuit of Fig.1 for input of (a)S=0 and (b)S=1. For example, in case
of M3 is on, while other MOSFETs are off, write as “ X—X-O-X-X-X", which is described as M1~M6 order.

(2) Describe the truth table of the circuit in Fig.1. Note that the inputs are A and S, the outputs are B and C.

Let’s describe the circuit in Fig.1 as the functional block as shown in Fig.2.

(3) Show outputs {X3:X0} of the circuit in Fig.3 for inputs {A3:A0} as “1000”, for case of (a)S=0 and (b)S=1.

(4) Show outputs {X3: X0} of the circuit in Fig.4 for inputs {A3:A0} as “1000”, for case of (a)S0=S1=0 and (b)SO=1 and S1=0,
(¢)S0=0 and S1=1=1, and (d)S0=S1=1.
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2. Discuss the pros and the cons of the ripple carry adder compared with the carry look—ahead adder (CLA). The following
keywords MUST be included: carry propagation delay (¢ U —/a#iEE), circuit complexity ([B] D HES) , circuit
regularity ([ DO HLHIPE) (30)

3. [ ¥ F958 | 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)



