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Determine the mode of operation lsalurallon, linear, or cutoff) and drain current /D for r.'ncl? 0[['11;5[:;;/!3,3
- Verify with SPICE. Use the following transistor data: NMOS: k'n = oy c{
MOS: k'p = 30pAV, V1D = 04 Vi A=-01V" Assume (W) = 1 an gle

; =285V, PMOS: VGS = 0,5 V, VDS =-1,25 Vv,
/ ) NMOS: vGs = 33V, ws=3. =25V, VD5 =-18Vy

Explain the following short

channel effects
(i) Channel length mody

lation,

5]

tion, dependence onV, f, and
uation for static pPower consumptio

temperature, or Bate size) that each depends on,
¥4

/ What is the output function of the circuit shown in Fig.1

(i) Body effect.
/TVPES of power consump C. Write the equation for dynamic power [5]
consumption and the eq N. Explain the circult characteristics (e.g., Vi,
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fall resistance equal
i i to achieve effective rise and
ith transistor width chosen g
> a)Sketcha 'z-i'nput NO(R:ogr?mt:uh:e the worst case rising and falling propagation de?ﬂ?-fzt::n/umgin oy
s t;mttlonvfr;gh gates using the Elmore delay model, If C?:: 2fF/um an :
“h" identica ‘
prr]ocless What is the delay of a fanout of 3 NOR gates (2-input)

(0A] in terms of
the widths of all gates
i i S logic gate. Indicate o
ing function as a single CMO. ' e e e
5I/b)Imn'Emmem'mthlii fo[:zwwlicfth Size the trdnsistors to achieve the same WO;S: ::;e PMOSFET). Estimate the
. '“Te limidtin ig:verter (i.e., an inverter with a k-wide NMOSFET and a 3k- M
minimal w e,
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rise and fall propagation delay of CMOS logic gate. E—
f(a,b,c,d) = a(bé+d)
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/ Size the circuit given in

A

Fig.2 for minimum delay. Show delay on each path.
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lagram f #

a usin ? O @ CMOS gate tomputing the following expression and estimate the
£ lambda based rules

B A+Rair = '

== A+B+(( ‘D)

7. Vbﬁketch

the schemat;
estimate ¢ 1 for the layoyy shown in Fi

| Optimized are

he optimized areq using lambda rules!.gl |
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\}./ Consider the dynamic i
Bate shown in the fj 4 i i
e e oA e bl 18.4. Based on the Nput signals draw the output signal.
L

Fig.4
I8N 3 negative edge triggered Master-Slave D-FF based on sﬁvitching keys wit

h asynchronous SET and

inputs. Explain its operation with timing diagram.

the 8 bit right barrel shifter using 2x1 Multiplexers.
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