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1. (1 5%) 

For the circuit shown in Fig.l , evaluate the following (ß= 1 00) : 

(a) The input differential resistance Rid 

(b) 甘1e overall differential voltage gain vJ Vsig (neglect the effect of ro) 

(c) The worst-case common-mode gain if the two collector resistances are accurate to within 土 1 %.

(d)The CMRR, in dB 

(e)The input common-mode resistance (assuming that the Early voltage V A= lOOV). 
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2. (15%) 

The network in Fig.2 h品 i(t)= 10cos(50000t) mA. Find the steady-state voltages v(t), VL(t), and vc(t). 
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3.. (20%) 

With the adjustment ofthe resistor RL in the circuit ofFig.3 , the maximum powtr delivered to RL can 

be achieved. Please calculate the maximum power transferr叫 to RL? 

4. (20%) 

A differential to single-ended amplifier is constructed as shown in Fig.4(a). The amplifier 

(背面仍有過 日 ，請繼續作答)
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incorporates Wi lson current mirror as active loads. Assuming all of the transistors are in saturation, 

內心=8OJUUFUpCox=30μ/V2， I吟 I = 0.8V for bo出 NMOS and PMOS, (W/ L) MI = (W/ L) Ml 

= 320/0.6, (W/ L) M3 = (W/ L) M4 =(W/ L) M5 = (W/ L) M6= 20/0.9, (W/ L) M7 =80/0.6, (W/ L) M8 = 

160/0.6. Neglect channellength modulation effect. 
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(a) What kind offeedback mech卸的m is applieu in the Wilson current mirror? (shunt-shunt, series­

series, shunt - series, series- shunt) 

(例b盼) F刊m叫d o叫u叫t 出伽em呻n叩pu叫t common mode ranges V icm 

(糾Cω) 盯印ons叩id伽e叮r t伽he c吋lrcω叫u叫凶it shown in F均i旭g.4牠咐(仰例b盼). Assume that (W/ L)川伽M川iο3 = (仰W/心Lυ)M削6 = 2110ω.9 ， (仰W/叫Lυ)M州4 

=呵(W/ LυJ) M岫5 = 1ω9/0 . 9 ， and the other derives' sizes remain unchanged. IfVi=2.5V, find Vo. (The OP's 

input offset voltage must be taken into account). 

(d) Follow (c) and neglect a11 the parasitic capacitances of MOSFETs. If Vi is a rising step from 2V 

to 3V, find the slew rate ofVo. If Vi is a falling step from 3V to 2V, find the slew rate of Vo. 
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5. (1 5%) 

Please find the Thévenin and Norton equivalent circuits of the network of Fig.5 at tenninals a-b. 
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6; (1 5%) 

In the circuit as shown in Fig.6, the junction diode 0 1 can be modeled by a forward constant voltage 

drop of Vr=0.7V ; the Zener diode O2 can be modeled by an ideal Zener vo ltage ofVz=3 .3 V ; 也e

op-amp is ideal: the BJT has pararneters ß=鉤， VSE(州=0 叫 VA=∞， V CE(S8t)=0. 5V The resistors are 

R1=R2=R)=R..=Rs= lkn, ~=50n . The supply voltage is Vcc=1 2V 

(a) Find the voltage V[ for Vin=- lOV, - 5V, 5V, and 10V 

(b) Oerive the expression for Vout as func tion of V I . 

(c) Find the value for Rin and Rout. 
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