
ECE334S Digital Electronics Problems 2b

1) Consider the following resistor transistor logic (RTL) inverter where switch S1 represents
the transistor and  represents the switch on resistance (it’s off resistance is infinite).

a) Sketch the output waveform for the switch toggling from open to closed. What is the
time-constant in this case?
b) Sketch the output waveform for the switch toggling from closed to open. What is the
time-constant in this case?

2) Consider the following inverter circuit.

a) Sketch the input/output transfer curve.
b) Find the threshold, , of this inverter.

Rs

R1

Rs

S1 CL 100fF=

1.2V

Vout

1k

200

VI

VO

500µA

W
L
----- 10=

µn 3µp 0.06 m2 Vs⁄= =

Vtn 0.3V=

Vdd 2V=

Cox 8fF µm
2⁄=

Vth



c) Find the output logic high and output logic low levels (assume the current source cannot drive
the output above ).

For questions 3-4 below, assume , ,

, and .

3) Given a CMOS inverter with , where the input is at , find the

maximum current that the output can sink before the output rises above .

4) Given a CMOS inverter with , where the input is at 0, find the

maximum current that the output can source before the output falls below .
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