
)

EnEffF+ffitg nzry+E AFn: ffi76rEtilfEe#tHffi flJE :E+g
6*-rtEEit s EE ' trffil'+rti16EE+ffm ' +Ht 100 tl ' -EH{&FEffilF6frffrEF-HE6H#

t , iEa4ai+tt o

1. Assuming that diodes Dr and Dz areideal, find the following l/out of the circuit shgwn in Fig. Pl
for different Vinrdn5es. 

l0 k.,

(a) (4 )J) for -1 V < Vi"Sl Y
(b) (3 ,)) for Yin{ -t Y
(c) (3 li)for Vi,2lY

The circuit in Fig. P2(a)(b) utilizes an ideal operational amplifier A. Derive the following

oorresponding voitage gann Ar formulas.
(a) (10 )l) for Fig. P2(a).

(b) (10 )l)for Fig.P2(b).

' Fig.Pz(a)

3. The NMOS transistors in the circuit of Fig. P3 have h= I Y, pnCox=

100 LIA/V2 , 1 :0, and charurel length L1= Lz= L3:1 [rm.

(a) (10 A) Find the required values of channel width for each of Mr, Mz,

and Ms to obtain the voltage and current values indicated in Fig. P3.

O) (10 i)) Shows'which regions the transistors Mr, Mz, and Ms work iri,

respectively.
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4. (40 tilThe transistors operate in the saturationregion. calculate (a) gMb(b) Rop,

(c) rhe lowfrequency small-signal voltage gdin, and (d) the output resistance of the

amplifier. Some related parameters atai pncor= 100x Lo-u Afyr, ff)uuz=40,
h = 0.L v-L, ppcox* 50 x 10-6 o/nr, (),ve,u* = 50, 4: 0.t+ y-', *d lo\2,g,+ =

0.6 mA. Neglect the Body effect of MOS transistors. 
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Fig. P4

5,: (10 ,l\) These MOS transistors operate in the saturation region' Neglect the Body

effectofMostransistors.CalculateRo.,l.somerelatedparametervaluesare:
gut,t=1'0x10-3AN,huz= .llxtl.-3A/V'rot"z=Z\ka'roz=10kp'andthe

aspect ratio of all tlansistors is 10'
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