
NAME   ____________________________________ NETID _______________ 

MIDTERM  EXAM 2 

(Closed book) 

ECE 442 April 12, 2007 

7:00 p.m. – 8:30 p.m. 

Instructions: Write your name, and NetID where indicated.  You are allowed to use one formula 

sheet (81/2 × 11) and a calculator.  This examination consists of 4 problems. Each 

problem is worth 25 points. Show all work in order to receive partial credit. 
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MOSFET (long channel model equations) 
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PROBLEM 1 [25 points] 

For the amplifier shown µWCox/2L = 3 mA/V2, λ =0.02/V, and VT = 1.0 V. 

(a) Calculate VDSQ when VGSQ = 1.5 V (15 pts).
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PROBLEM 1 (continued)

(b) Calculate the midband voltage gain for the stage (10 pts).



- 5 -

PROBLEM 2 [25 points] 

For the circuit shown, assume that β is very large. Also Cµ = 1 pF and ωT = 5 GHz.  It is desired 

to have a dc collector current of 1 mA. Use VBEON = 0.7 V and assume that all coupling and 

bypass capacitors are midband short circuits. 

(a) Determine the proper value for RE
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PROBLEM 2 (continued)

RE = ____________________ 

(b) The switch S1 is set in the off position (as shown in the figure) and the output is collected

at Vo1. What is the midband voltage gain? 

AMB = __________________ 

(c) The switch S1 is now connected to Vo1 and the output is collected at Vo2. What is the

midband voltage gain?

 

AMB = ___________________ 
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PROBLEM 2 (continued)

(d) Next, the switch S1 is connected to Vo2 and the output is collected at Vo1. What is the

midband voltage gain? 

AMB = __________________ 

(e) Determine the upper 3dB corner frequency for the common-emitter configuration of this

amplifier. 

f3dB = ___________________ 
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PROBLEM 3 [25 points] 

Consider the MOSFET circuit shown below,  with gm=3 mA/V and rds=63 kΩ. Assume that 

Cgs=1 pF and Cgd=0.1 pF.  

(a) Draw the midband equivalent circuit



- 9 -

PROBLEM 3 (continued)

(b) Calculate the midband voltage gain

(c) Draw the high-frequency equivalent circuit
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PROBLEM 3 (continued)

(d) Calculate the upper corner frequency

(e) Calculate the unity current-gain frequency point fT
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PROBLEM 4 [25 points] 

For the opamp circuit shown, determine the values of: 

(a) v1 ⇒ v1 = 0 since it is a virtual ground

(b) i1 ⇒

(c) i2⇒

(d) vo⇒

(e) iL⇒

(f) io  ⇒


