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Note: All questions are compulsory. Use of. scientific calculator is allowed, The candidate is
allowed to make suitable numeric assumptions wherever required for solving problems.

Q.No Question

If for a transistor, the node-voltage equation reduces to a polynomial

like 2x3 —3x — 4 = 0 after non-dimensionalization. Solve the

Ql polynomial using Newton-Raphson method correct to 3 decimgl‘i
' places to find the node voltage (inormalized) at the DC operatin pm"

needed before analyzing small-signal behavior or designjpngh,
networks. NS
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In VLSI design, Propagation delay of a logic gate is often cﬁg{aﬁeriied at

discrete load capacitance values. The following table shph ‘thi) measured

propagation delay (in nanoseconds) of a CMOS invert different load

Q2 | ¢@pacitances. Using Newton’s Forward Inte:ﬁnl'&q‘&w ‘estimate  the
W N

ropagation delay at a load capacitance of 5 pF.
Load Capacitance (pF) 2 4, Yu, % 8
Propagation Delay (ns) 0.52 068 %, 0.90 120
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Suppose we have a gate delay measured 2
The measured gate delays at three it
Q3 Input Slew (ns) 0.1 A
Delay (ns) 0.25 |
Using Lagrange Interpolatidh, ', ate the interpolated delay at input slew
0207 " !

0.3 0.5
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Suppose the follow;li;sggé represents the measured NMOS saturation
current (Id) versg}s“g ‘Voltage (Vgs) data;
5 ¢ dir
Q4 BN 10 12 [14 16 [18 2.0
Q18”1 0.05] 040 1.10[2.10 [ 345 [ 5.10 | 7.05

T W] . i
i,!({smg‘ﬁ:e method of least square, fit a linear order equation to
 Nntbepolate the valye of Saturation current at the gate voltage 1.5.
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N, [t n'an analog circuit, the instantaneous current through a transistor ig given by
v, Wthe function 1(¢) = 0.3 + 0.5t +0.4t? (inmd) 0< ¢t < 12 s, Using
) Simpson’s 3/8 rule with n = 6 equal intervals, estimate the total charge

f;z 1(t)dt (in uC) delivered during the interval [0, 12].
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