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MODEL QUESTION PAPER 2

Time : 3 Hours

Note: 1. Attempt all questions.
2. Assume the missing data if any.
3. All questions carry equal marks.
1.(a) Explain the following terms in brief (any
two of the following).
(i) Self-aligned-process
(ii) MOS figure-of-merit
(iii) SALICIDE
(iv) Strong 0 or Strong 1
(v) Clock CMOS
Ans. (i) Self-aligned-process : After deposition,
the polysilicon layer is patterned and etched to
form the interconnections and the MOS transistor

gates. The entire Si surface is then doped with
high concentration of impurities either through

diffusion or ion implantation. The doping
penetrates the exposed areas the Si surface, creating.

two n-type regions in the p-substrate. The impurity
doping also penetrates the poly Si on the surface
reducing its resistivity. The poly Si gate which is
patterned before doping, actually defines the drain
regions. This procedure allows very precise

positioning of the two regions relative to the gate, -

it is also called the self-aligned process.

(ii) MOS figure-of-merit (»,) : An indication of
frequency response may be obtained from the
parameter w,.

MAX. MARKS: 75

This shows that switching speed depends in
the gate voltage above threshold and on
carrier mobility and inversely as the.square
of channel length.

(iii) Salicide : As the line width becomes smaller,
the sheet resistance contributions to RC delay
increases. With the currently available poly
Si sheet resistance ranging from 15 to 100 Q
it is apparent that some of the advantages of
scaling could be offset by the interconnect
resistance at the gate level. Therefore the low
sheet resistances of refractory silicides
(2-4 Q) are formed by depositing metal on
poly Si and then sintering have been
investigated as an interconnecting medium.

(iv) Strong 0 or strong 1 : The strength of a signal
is measured by its ability to sink or source
current. The stronger a signal, the more
current it can source or sink. Current is sourced
from power and ground sinks current. ‘1° is
high voltage and ‘0’ is low voltage. The
strength of ‘1” or *0’ signals can vary.

Strong ‘1" ‘I’

Strong ‘0" ‘0"  n-switch gate = 1, Source =V

(v). Clocked (MOS) : The logic is implemented
in both n and p transistors in the form of pull
up p-block and a complementary n-block pull

p-switch gate =0, Source =V,
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down structure, as for the inverter based
CMOS, the logic is evaluated only during
the on-period of the clock.
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() Of PMOS and NMOS transistor, which is
better of obtain streng-I in a logic circuit?
Give reasons in support of your answer.
10

Ans. PMOS transistor : With — S =1(8=0),V, =
Vppand V=V, C,  remains unchanged when
-8$=0(S= l) current begins to flow and changes
the C,, toward V.. When V, =V and V

. Otll
Voo the C, discharges through the p-device
until 'V, =

load
Vip(vs)» @t which point the transistor

ceases conducting. Thus transmission of logic,
zero is somewhat degraded but transmission of
logic | is perfect.
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nMOS transistors : In the fig., the C,_, is initially
discharged (V_,, = V). With§ =0 (V) (i.e. Vg_t=
01, =0,thenV_ =V irrespective of the state of
the input V. When S = | (V) and V, = 1, the
pass transistor begins to conduct and charges the
load capacitor toward Vi, i.e. initially V

Initially V,_ is at a higher potential thansvw[.
current flows through the device from left to nghl.

Vin
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As the output voltage approaches V.~V  the n- .
device begins to turn off. C,__, will remain charged
when ‘S’ is changed back to ‘0’. Therefore the

output voltage V_  remains at Vpp ~ Vin(vg)-

ut

Viney,,) 18 the n-transistor body affected threshold

with the source at Vpp, — Vingy,,)- This shows that
the transmission of logic- I is degraded as it passcs
thmugh the gate.
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2. Attemptany two parts of the following :

(a) If the gate oxide thickness in a SiO, based
structure is 2 nm, what would be the
thickness of a HfO, (Dielectric constant
k = 20) based dielectric providing the same
capacitance.

D kekctricconstantofSi ,, €. = 3.9)

Vin

€
Aps. C,, = 2%
Bs- Lox= T
. ‘ €. &
For Si0, based, Coygo, = ——% = S0 * %
: D, 2 nm

Er “:"l 20 X £
For HfO, based Coyxjyp = ——- = 9
by D,

Since Coxsio, = Coxnro, .

39g, 20xg, D 20x 2
= = =
2 D, 27,39

=10.2 nm

(b) In A-based design rules discuss the thickness
provided to n/p diffusion, polysilicon layer,
metal layer. How much should be the
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