EE-542 : Midterm Exam (091)                           
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Q1)
      








      [20 points]

Consider the amplifier circuit shown below (ignore ro and body effect), 
1. Find  the midband voltage gain AM=vo/vsig 
2. Find the low frequency poles.
Given that gm=3mA/V, Rsig =10kΩ, CC1= CC2= CS=1μF, RL =20kΩ,
 design the amplifier parameters to meet the specifications of a communication system  listed below,

· Input resistant Rin =50 kΩ.

· Voltage gain= |vo/vsig |> 20 V/V
Q2)
      








      [35 points]

Given that the CMOS process parameters: VTN=0.5V, VTP= - 0.5V, λn= λp= 0.01V-1 

Kn' =10µA/V2, (W/L)1=10,   (W/L)2=(W/L)3, the internal capacitors for all transistors are Cgs=1pF, Cgd=0.1pF, Cdb=0.1pF. Assume VDD=2.5V, and CL=10pF. (Ignore body effect)
Design an amplifier using the architecture shown below for a dc gain│(vo/vi)│=34dB=50 V/V.

1. Find the high frequency pole fH and the gain bandwidth product GB?
2. Calculate the power dissipation of the amplifier circuit?
3. Adjust VGG to eliminate the systematic offset voltage?
4. Find the new (W/L)1 required to double the gain? 
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Q3)
      








      [45 points]

Given that the CMOS process parameters: VTN=0.8 V, VTP= - 0.8 V, λn= λp= 0.01V-1 

Kn' =100µA/V2, Kp' =50µA/V2 , the internal capacitors for all transistors are Cgs=1pF, Cgd=0.1pF, Cdb=0.1pF. Assume single power supply VDD=5V, CL=5pF and ITAIL=ID9=200µA. (Ignore body effect)
a) Determine the device sizes to have Vov= 200mV for all n-channel devices and 

Vov= -500mV for the p-channel devices, hint Vov=VGS-VT.
b) What is the dc voltage gain of this op amp?

c)  Find the biasing voltage VB2?

d) What is the slew rate?

e) What is the GB of this op amp?

f) Identify the inverting and noninverting terminals?

g) Sketch a buffer stage which can be inserted between the differential stage and the load?
h) Find the differential mode gain (vo/vid) where vid =V1-V2.   
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