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1. Figure 1 illustrates the operation waveform of DRAM cell array for 4 bits, whose circuit configuration is shown in Fig.2.
Answer the status (charged or discharged) of each capacitor in initial condition for CO to C3; write ‘1’ for charged, and
‘0’ for discharged. Answer the reason briefly why you have chosen their status. Note that PRE and SA are the pre—
charge and the sense amplifier control signal, respectively, and the circuits for pre—charge and sense amplifier are not
shown in Fig.2, but assume that these circuits are correctly connected. (30)
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2. Figure 2 shows the circuit diagram of differential amplifier. A A
Describe it small-signal equivalent circuit. Note that the

current mirror can be replaced as the constant current source.
(20)

3. Assume that the capacitor on LSI has the relative error of =+
0.1% and the absolute error of 5% in fabrication. Discuss on the —
accuracy of 4bit “capacitor—array D/A converter”’, with idi 2

lout
defining “accuracy”.(20) Vir(+) 4{ [\L \L] }7 Vir(-)

4. Assume that you are planning to start a new business. Discuss
the possible small-lot LSI application in your business, as well \bias

as your business plan. For example, IoT health monitoring, [oT
smart agriculture, and so on. (10)
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5. Describe your reflection (#EViKY) 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)



