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◎ 第1題為選擇題，請於答案卷對應空格填入選項。2-8題為計算或問答題，需寫明過程。
1. Choose one right answer for each of the following questions. (10%)
(1) The diodes in a bridge rectifier each have a maximum dc current rating of 2A. This means the dc load current can have a maximum value of 

(A) 1A  (B) 2A  (C) 4A  (D) 8A

(2) The device associated with voltage-controlled capacitance is a 

(A) Light-emitting diode  (B) Photodiode  (C) Varactor diode  (D) Zener diode

(3) Increasing the collector supply voltage will increase 

(A) Base current  (B) Collector current  (C) Emitter current  (D) None of the above

(4) If the base resistor has zero resistance, the transistor will probably be 

(A) Saturated  (B) In cutoff  (C) Destroyed  (D) None of the above.

(5) With CMOS, the upper MOSFET is 

(A) A passive load  (B) An active load  (C) Nonconducting  (D) Complementary

2. Show that the series connection of MOSFETs shown in Fig. 1 behaves as a single MOSFET with Twice the length of the individual MOSFETs. (Neglect the body effect) (10%)
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Fig. 1
3. Show that the parallel connection of MOSFET shown in Fig. 2 behaves as a single MOSFET a width equal to the sum of the individual MOSFET’s widths. (10%)
Fig. 2
4. What would happen to the transfer function analysis results for the circuit in Fig. 3? (10%)

(a) A capacitor is added in series with R1. Why?  
(b) A capacitor is added in series with R2. Why?
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Fig. 3

5. Describe the transfer characteristic of the circuits shown in Fig. 4 (a) and (b). (10%)
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Fig. 4

6. An OPA circuit is shown in Fig. 5. (10%)
(a) Find VO and CMRR. 
(b) How to set R1~ R4 for converting the circuit to differential amplifier?
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Fig. 5

7. Fig. 6 shows a circuit for charging a 12-V battery. If vs is a sinusoid with 24-V peak amplitude, find the fraction of each cycle during which the diode conducts. Also find the peak value of the diode current and the maximum reverse-bias voltage that appears.
(20%)
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Fig. 6
8. Explain the following terms. (20%)
(1) Can you set up a lighting source by only using LED diodes without any rectifier circuits (that is 110-V AC LED)?

(2) What is the field effect in MOSFET? And what is the meaning of Vt of MOSFET? Sketch the structure and explain it.

(3) Design a Constant-Current Source for biasing using two BJT and show the current.

(4) Explain Frequency Compensation by using Bode plots.



國立臺南大學 101學年度  電機工程學系碩士班  招生考試  電子學  試題卷


























第 3 頁，共 3 頁

_1392720564

