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(注意事項：1.可使用計算機。 2.依次序作答。) 

 

1. Using the fact that a silicon diode has IS = 10
-15

 A at 26.5°C and that IS increases by 25% per 

1°C rise in temperature, find the value of IS at 200°C. (5%) 

2. Assuming an ideal diode, consider the battery charging circuit in Fig. 1 with Vm = 20 V, 

R = 10 Ω and VB = 14 V. 

(a) Find the percentage of each cycle in which the diode is in on state. (10%) 

(b) Find the peak current. (5%) 

 Fig. 1 

3. The transistor in the circuit of Fig. 2 has a very high β. Assume VBE = 0.7 V. 

(a) For VB = +2 V, find VE and VC.  (5%) 

(b) For VB = +1 V, find VE and VC.  (5%) 

(c) For VB = 0 V, find VE and VC.    (5%) 

   Fig. 2 

4. An enhancement NMOS transistor is connected in the bias circuit of Fig. 3 with VG = 4 V and 

RS = 1 kΩ. The transistor has Vt = 2 V and k'n(W/L) = 2 mA/V
2
. 

(a) What bias current “ID” results? (10%) 

(b) If a transistor for which k'n(W/L) is 50% higher is used, what is the resulting current “ID”? 

(10%) 

   Fig. 3 

5. The NMOS transistors in the circuit of Fig. 4 have Vt = 1 V, μnCox = 120 μA/V
2
, λ = 0, and 

L1 = L2 = 1 μm. Find required values to obtain the voltage and current values indicated. 

(a) Find the required value of gate width “W1” for Q1. (10%) 

(b) Find the required value of gate width “W2” for Q2. (10%) 

(c) Find the value of “R”. (5%) 

   Fig. 4 

6. Determine the current io for the circuit shown in Fig. 5. (10%) 

  Fig. 5 

7. Determine the voltage vo for this circuit shown in Fig. 6. (10%) 

  Fig. 6 


