
EE4803 Analog IC Design Quiz 2 

Instructions 

1. This is a closed-book examination. But you can bring 2 A4 sheets with formula written 
on both sides 

2. Unless specifically stated, all symbols have their usual meanings. 
3. Time allowed: 1 hour. 
4. Use the following parameters for MOS transistors taken from a nominal 0.8 um process 

 

============================================================= 

 

1. Figure 1(a) shows a Common-source amplifier with current source load and Fig. 1(b) 
shows an improved cascoded common-source amplifier.  

 
Figure 1 

 



The size of the transistors in μm are given as (W/L)1 = (W/L)2 = (W/L)3 = 4/1. The DC bias 
voltage VG2 is designed to create a DC bias current of 10 μA. 

 
a) Derive the expression of output resistance Rout and the AC gain (Vout / Vin) for both the 
circuits in terms of gm, ro of the transistors. Assume all transistors are in saturation. 
b) Find the numerical value of the AC gains derived above using device parameters from 
the table given. 
c) If the output in Fig. 1(b) is measured at VD1, derive the expression of the AC gain (VD1 / 
Vin). 

 
2. In Fig. 1(b), improve the design of the current source to increase the AC gain (Vout / Vin) 

found in Q1 by 50 times while keeping DC bias current of 10 μA. Draw the circuit, 
specify (W/L) values and bias voltages used. 

 

3. Consider the circuit in Fig. 3 where CLKB is inverted waveform of CLK (CLKB = 
NOT(CLK)). Suppose I want to design a switch using one transistor only to charge a 
capacitor C = 10 pF from 0.1 V to 0.3 V using a 0.8 μm CMOS process with power supply 
Vdd = 5 V. 
 
(a) What type of transistor should be used – NMOS or PMOS and why? 
(b) For (W/L)=20 for this transistor, what is the maximum clock frequency that can be 
applied so that the circuit can still charge to 1% of its final value within this clock period? 

 
Figure 3 

 


