EE 40
Homework #8
Due Friday, December 6, 2002 at 2 PM
Problem 1:

Consider the CMOS inverter circuit. Let Vy be the input voltage which makes Vour equal to V.
For this input voltage, both the PMOS and NMOS transistors will be in saturation mode.

Let A equal zero for both transistors, so Ip = Ipsat for each transistor. With
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find the value of Wy that will lead to V\y = 1.5 V.

Problem 2:

Suppose we have connected the output of CMOS inverter 1 to the input of CMOS inverter 2,
where both of the inverters have the following characteristics:

Vg = -Vip) = 1V Ly =Lp =2 um Wy = 6 um
Uy = 500 cm?/(Vs) o = 250 cm?/(Vs) Wp =12 pm

tox = 10 nm (oxide thickness) kox = 4 (oxide dielectric constant) Vpp=5V

L, = 30 pum (interconnect length) W, =1 pm (interconnect width) Cosp) = Cosny = 50 fF

Find the propagation delay from the input of inverter 1 to the output of inverter 1 for a perfect
high to low input transition.

Use Wy, Ly, Wp, Lp as the channel dimensions (for calculating Ipsat) as well as the gate
dimensions (for calculating Cgg). Let A equal zero for all transistors.



Problem 3:

Consider a CMOS inverter with

Ry = 3kQ Coe) = Coeny = Cosp) = 50 fF
Rp = 2kQ Cespy = 75 fF

The output of this inverter is connected to the input of
several other identical inverters, as shown at right.

Each inverter connected at the output adds an
interconnect capacitance C, of 100 fF.

Determine the number of inverters that can be connected
(the “fan-out”) if the propagation delay from the input to
output of the first inverter may not exceed 20 ns.

Problem 4:

Consider a CMOS inverter with output connected to
both inputs of a NAND gate and both inputs of a NOR
gate as shown.

Using the resistance and capacitance values given in
Problem 3 for the transistors, determine the
propagation delay from the inverter input to inverter
output for both low to high and high to low (perfect)
input transitions.
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