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 第 1 頁，共 1 頁 

1. Show the block diagram of a system for converting (1) a 64×8 ROM into a 512×1 ROM (2) a 
64×8 ROM into a 256×2 ROM, using a selector/Mux. (20%) 

2. With the circuit in Fig. 1, let β=100. (a)Find RTH and VTH for the base circuit. (10%) (b) 
Determine ICQ, VCEQ. (10%) 

3. An NMOS transistor with VTN= 1V has a drain current iD= 0.8mA when vGS= 3V and vDS= 4.5V. 
Calculate the drain current when: (a) vGS= 2V, and vDS= 4.5V; and (b) vGS= 3V, vDS= 1V. (20%)  

4. The reverse-saturation current of a silicon pn junction diode at T = 300 K is Is = 10-12 A. 
Determine the temperature range over which Is varies from 0.5×10-12 A to 50×10-12 A. (10%) 

5. Describe an extrinsic semiconductor material and calculate the thermal equilibrium electron and 
hole concentrations for considering Gallium arsenide at T=300 oK doped with nitrogen at a 
concentration of 1010 cm-3 and the conductivity for Gallium arsenide, the mobilities are μn = 
8500 cm2/V-s and μp = 400 cm2/V-s. (15%) 

6. Consider two inverting op-amp circuits connected in cascade, as shown in Fig. 2. Let R1= 20 
KΩ, R2=120 KΩ, R3=15 KΩ, and R4= 75 KΩ. If Vi =0.2 V, calculate Vo, Vo1, I1, I2, I3, and I4. 
Determine the current into or out of the output terminal of each op-amp. (15%) 
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Fig. 1  
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