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1. Describe the output wave form for the diode limiter as the following Figure (1). (9%)

Fig. 1

2. Please answer the following questions as shown in the Figure (2). (15%)
(a) What is Vcg =? when Vin=0V
(b) What minimum value of Ip is required to saturate this transistor if Bpc is 200 Neglect
VCE(sat)
(c) Calculate the maximum value of Rg when V=5 V.
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Fig. 2

3. The LED in the Figure 3 requires 30mA, determine the amplitude of the squire wave
input voltage necessary to make sure that the transistor saturates. (if Vegean = 0.3V, Bpe =
50, Viep=1.6 V) (10%)
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4. Determine Vgc and I for the PNP transistor circuit in the Figure 4 (10%)
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Considering Op-AMPs with negative feedback, Please answer the following questions
(Aol: Gain of open-loop OP, Aol is typically large,) (10%)

(a) Asshown in figure 5 (a), determine the Vo=?

(b) As shown in figure 5(b), determine the Vo=?

R,

Fig. 5 (a) Fig. 5 (b)

6. Derive the Vo as a function Vjand V, in the following Figure 6. (Assume that the gain Aol

of OP open-loop is typically large) (10%)

7. The input signal in Fig. 7 (a)is applied to the comparator in the figure 7(b), Please
drawing the output showing its proper relationship to the input signal. Assume the
maximum output levels of the comparator are 14V (10%)
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8. For the circuit in Figure 8 (16%)

(a) Find the mathematical expression for the transient behavior of the voltage V¢ and the
current ic if the capacitor initially uncharged and switch is thrown into position 1 at t=0
ms

(b) Find the mathematical expression for the transient behavior of the voltage V¢ and the
current ic if the capacitor initially uncharged and switch is thrown into position 2 at t=10
ms (Assume that there is no leakage current of capacitor)

(¢) Find the mathematical expression for the transient behavior of the voltage Vc and the
current ic if the capacitor initially uncharged and switch is thrown into position 3 at t=20
ms

(d) Plot the waveforms obtained in the part (a)~(c) on the same time axis using the defined

polarities in figure 8.
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9. Determine the following for the fixed-bias configuration of Figure 9. (10%)
(a) IB and Ic
(b) Vce

(c) Vpand V¢

VCC =+12V
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