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Question No.1  
 
For the circuit in Figure 1, the transistor has β=100, RC=RE=1kΩ. Perform DC analysis to 
find IC and confirm that the transistor is working in active mode. Find the small signal 
voltage gain AV=vo/vs and the input resistance seen by the signal source vs. 
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Question No. 2 
 

The transistor in the circuit in Figure 2 has parameters VTN=1V, Kn=1mA/V2, and λ=0. 
The circuit parameters are VDD=5V and Ri=300kΩ. 
(a) Design the circuit such that ID=1.7mA and VDS=3V. 
(b) Determine the small signal voltage gain AV=vo/vi and the output resistance Ro. 
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Question No. 3 
 
Consider the ECL circuit in Figure 3. The input voltages A and B are compatible with the 
output voltages vo1 and vo2. (Assume a transistor in active mode when it is ON and 
neglect the base current) 

(a) Determine the reference voltage VR. 
(b) Determine the logic 0 and logic 1 levels at the outputs vo1 and vo2. 
(c) Determine the voltage VE for A=B=logic 0 and for A=B=logic 1. 
(d) Design a circuit that can be used to implement the 1mA current sources. 
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