2007년 2학기 전자회로 권영우 교수님 강좌

기말고사
일시 : 2007. 12. 17 저녁 7시~ 밤 9시 30분
장소 : 뉴미디어 통신 공동연구소 대회의실
P1.(pt: 15,15)

(a) Design a square wave form generator using a single CMOS inverter operating at 5 V supply. The frequency of oscillation is 10 kHz.

(b) Add a single op amp and other necessary circuits design a triangular waveform generator with a frequency of 10 kHz. The CMOS propagation delay is negligible for both cases.

P2. Explain the operation of the following circuit 

Output is differential.(10)
P3. Induction is necessary 
(pt :5,5,5,5)

(a) Explain the function of RB1, RB2 and RE
(b) Derive the oscillation frequency formula

(c) Prove that C2/C1 = gmR for sustained oscillation. Also, physically explain why this should be the case.(hint, use input and output voltage relationship)

(d) Draw the circuit diagram of Colpitts oscillator using a crystal as a resonating element.
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P4. RF PA Design

(pt : 5,5,5,5)


[image: image2]
The target is to achive 1Watt at 1GHz using 3.3V supply.
a) Assume that the knee voltage of transistor is 0 V. Determine the value of load resistor, RL, to achive 1 Watt output power delivered to the load
b) Determine the bias current to the transistor for class A operation

c) Find the efficiency for class A operation

d) Repeat a) through c) when knee voltage is 0.2 V
P5. Consider the oscillator circuit in Fig. , and assume for simplicity that  =∞. (pt:10,10)
(a) Find the frequency of oscillation and the minimum value of Rc (in terms of the bias current I) for oscillation to start.

(b) If Rc is selected equal to (1/I) k, where I is in milliamperes, convince yourself that oscillations will start. If oscillations grow to the point that Vo is large enough to turn the BJTs on and off, show that the voltage at the collector of Q2 will be a square wave of 1 V peak. Estimate the peak-to-peak amplitude of the output sine wave Vo
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