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※考生請注意：本試題可使用計算機。

1. Consider 也巴 Zener diode circuit shown 旭 Figure 1. The Zener breakdown voltage is Vz=5.6V at 

Iz=(). lmA, and the incremental Zener resista且ce is rz=lOO. （吋 De胎：rmine Vo with no load CRL =oo ). 

(b) Find the change 旭 the output voltage 芷 Vps change by ±IV. (c) F旭d Vo if Vps=lOV and 

RL=Z:區2. (15%) 

2 、 Determine the Boolean expression for Vo 旭 t闊的 of也efo叮 input voltages for the circuit in 

(15%) 

3 、 Consider 由e voltage reference circuit 旭 Figure 3. Using a Zener diode wi也 a breakdown voltage 

of 5.6V. Design 也e circuit to produce an output voltage of lOV. Assume the input voltage is 12V, 

也e R2 current and ~ current 位e lmA and 2mA respectively, and the Zener diode current 

/z=lmA. (20%) 
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4 、啞巴回nsistor p缸咀E岫扭曲 circuit in Figure 4 的： Kn1=0.l mAf肘， Kp2=1.0 mAN2, V1N1=+2 

V, VTP2=-2 V，個d A-1=!.a=O. The circuit para血E妞兒缸e: Voo=lO V, Rs1=4 k.Q, and Rm=200 k.Q. （份

Design the circuit such 也at IoQ1= 0.4 mA, IDQ2=2 mA, VosQ1= 4 V, and VsoQ2=5 V. (b) Calα.tlate 

也E small-signal voltage gain Av=vclvi.( c) Determine the maximum symmetrical swing in 也E

output voltage. (20%) 

5 、 Consider 也e c·山rent-to-vol個ge converter circuit shown in Figure5.τhe input resista且ce Ru is 

assumed to be small，也e output resis個nee isR,=O，但d the op-amp gai且 Azis l呵e. (20%) 

(a) Writ皂白.e closed-loop 訂ansfer function 泊 the form 

A －主一~
" - i, - (1 + ,8,A,) 

(b) What is 也e expression for ~g? 

(c) If Az = 5x106Q and Azr= 5×104 n, what is 也.e required ~g and RF? 

(d) If Az decrease by 10 percent, what is 也e precent change 旭 Azr?

6 、（份 C個 two back-to -back connected p-n diodes be used as a tr祖sistor?Why? (5%) 

(b) Desαibe也e ideal OP-Amp characteristics? (5%) 
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