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1. Figure 1 shows the configuration of 2x2bit DRAM circuit. Here, The “Sense Amp & Precharge” block is the circuit
composed of the sense amplifier and precharge control, and “PRE” and “EN” are the precharge control signal and the
sense amplifier enable signal, respectively. The memory cell capacitors are either discharged(“0”) or charged(“1”) at
initial. Draw the waveform of DLO, DLOb, DL1 and DL1b for the control signal in Fig.A (in answer sheet). Note that Vpp,
Vo, and Vo are the voltages of the precharged state, DL voltage for “1” readout, and DL voltage for “0” readout,
respectively.(60)

2. Figure 2 shows the configuration of 2bit mask ROM. Draw the waveform of D for the control signal in Fig.B (in answer
sheet). Note that D is precharged to Vpp when PRE=1. (15)

3. Figure 3 shows the configuration of 4bit Flash A/D converter. Draw the waveform of Q0, Q1, Q2 and Q3 for the input
waveform of Vi in Fig.C (in answer sheet). Note that the output of the comparator becomes “1” when the voltage of “+”
input is higher than that of “~“.(10)

4. Describe your reflection (#£Y3Y) 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)
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