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{) What iz the 1.V characteristic of 8 disile—onnected enhancement MOSEFIZT? Pleasc
write dowr its expression and gqualitatively plot the characicristic. (3%)

(b3 For the following NMOS amplifier with enbancemcnt load, please plot its load curve
on the outpot charetetistics and also plot e transfer chatacteristic. (10%)

fe) 1derive the linear relation between v, and v, when (he transistor £ 15 In saluration,
(1)

, For the [oilowing circull, By~ 1 o8 or 1 o&/Y &nd r,= o for LI L S—
FET Q). and rp=1 ki end p= 100 for BIT {s. |
(a) Find the circuit voltage gain uofu; . with Ry removed. (BX) " =
{b) Find the circait voltage gain with Ry in place. 99wy

1, Plot the transfer characteristic of the following circuit. (10%3
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'4'- It b= 3 common praclice o we current mirrers in 40 designs tor Diasme circuis, CFhere
ars M popuelar wavs e design @ cwrend source whech has o Fxed radio g oo clzrense
cument Ly, sme 15 usmg the Widlar curmrent smnsy,

e [a) What s the other circaits teclumicjue o rdatane o eiced cunoi ionmen

3 (B D the Wedlar conrend contre.s civcuits

L 13 b Design a Widlar coment o Lo oenerate 2 coment lg - T0MA 2 e 1hal Lyge =

2’“ TmA, it ara collectos sumert ol 1 ma Wy TV and v = KT roun
Lemproniturg approsunateh couals to 20V delemine e citter resistoe B,
The Wendlar curteid siurge cirouits.

¥ A Win-Bridpy oseillatsr has gran of (e circuits Mmisstng, as showon i e fipne,
37: fa) Add inoan RO network o comnplele the ciegits. )
q_?fn {1y Apphy the Barkhawsen erterion to degve the euceflation (reguency gag i terms nf thy
catpanentg anc the minimum vatio ol Ry'R,.
3'. (b Lo use a thermistor fwhich has a negalbve empesatire cociticiont 1o PR ST i
an amplitude siabibsation compeseni ol the frscillwtor, trwhe e should thix
thermisiar be conmegjed?
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& {10 %) For the conventional CMOS dynamic power,

{a)} Write down the ByUALIoN in ters of g, Yoo €. and £ where ¢, ¥, U, and £ are,

respcc_tively, the number of trapsitions, supplied vwoltage, load capacitance, and
Operating frequeney.

{b) From this equation, what is the must efecrive way 10 reduce CMOS dynemic
pawer’?
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T 7%) If the data stored in the ROM are (C. D) 00 01,10, and 1] as iput (A, Bj=
00, 01, 12 and 11, respectively. Complete the cireuit {use NMOS FETs and Ground
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