EG-EE445
1. An inverter has a measured delay of 2ns.

a- If five identical delays are connected in series as shown in Figure 1, what is
the delay from a to b?
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Figure 1

b- Ifthe a and b are connected together as shown in Figure 2 such that the
voltage at a will now oscillate like a clock,

- 5 b

Figure 2

) what is the period of oscillation?
(i)  What is the frequency of oscillation?

2. A step input from 0 V to 1.2 V is applied to the RC circuit of Figure 3. Calculate the time
required for the voltage across the capacitor to: a) reach 0.6 V, b) reach 1.2 V, ¢) go from
10% to 90% of 1.2 V? 12.5 k5
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Figure 3

3. The uniform areal density of defects for a CMOS fabrication process is 0.0063 mm™.
Estimate the yield for 9x12 mm chips.

4. The uniform areal density of defects for a CMOS fabrication process is 0.0014 mm™.
Estimate the maximum economically viable chip size.

5. When a type of integrated circuit is tested at 200°C, 10% of the circuits fail within 1000 h
with Vpp =1.65 V. Estimate the 10% lifetime at 175°C and 1.65 V supply voltage, assuming
E,= 1.0 eV. Repeat for 100"C.
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