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JQ.Nﬂ 2‘;2' Questions . ‘ Marks L;rTzL
i.  With the neat sketch discuss about semicustom VLSI design flow.
% ii.  Elucidate Moore's Law and classify the different integrated circuit (IC) 17133\
| 5 technologies based on their transistor count. u
Derive the expression for the drain current of an N-channel enhancement-type MOSFET
Q}'/ from first principles, also indicate the change in the drain current expression due to| 10 =
S/ velocity saturation and channel length modulation.
Consider the nMOS transistor which has W/L= 2. In this process, the gate oxide
thickness is 12A. The mobility of electrons is 80cm?/V-s. The threshold voltage is 0.3V.
q Plot I4s vs. Vs for the following cases.
/ i, Vg =0.5V with Vgs= 0.1V and Vae= 0.6V o | u
WO ji.  Vg=0.8V with Vg =0.1V and Vs = 0.6V
(Given: goxide=3.9%£0 where £0=8.85%107"F/cm.)
Plot the Voltage Transfer Characteristics (VTC) of a static CMOS inverter and clearly
q indicate the various regions along with the operating conditions of both the pMOS and %
V@ nMOS transistors. Provide the expressions for the input and output transition points e
corresponding to the various operating regions of the inverter.
Consider the CMOS inverter shown in Figure 1. Assume Vpp = 2V Viy = |[Venp| =
WY o 2em (WY _ 2im = pd = U =
~/ 0.5¥; (L)n T 1pm? (L)p T 1ipm HnCox = 200 v2 HpCox =100 Vz’an'p % 10 L4
. Ynp = 0. 12+8)
. Find the input transition voltage
ji.  Find the output voltage for (i) Vi=0.6 V (ii) Vi= 1.2 V



Voo

. J i e
Ysorr
-
l e PMOS:
pLL Kpe Mg
Yo
.
7 l ipn
“+
- NMOS:
- === K Viw
Uesaw l

Figure 1
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