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Answers

1. (a) The extra process steps required in SOl CMOS technology are 8 v ¢/ aTed & t4e
fabrication of the SOI substrates. The fabrication of the SOI substrates can be
done through one of the three well known methods (1) SIMOX, (2) Wafer
bonding (3) Unibond. Following the SOI substrate fabrication, the process
flow 1s similar to that used in standard bulk CMOS technologies.

The SOI technology offers (i) an increased level of isolation since the active
devices are isolated from the substrate through the buried insulating layer, (ii)
a considerably reduced (or suppressed) latch-up effect. (iii) The presence of
the buried oxide also minimises the leakage currents and reduces cross-talk
between adjacent devices. (iv) The SOI CMOS can operate at higher junction
temperatures than the standard SOI without experiencing latch-up or parasitic
bipolar effects. (v) Finally, owing to improved lateral trench isolation and
vertical buried oxide isolation, there is no need for buried layers and lateral
isolation rings, thus minimising the area consumption.

The main drawbacks of the SOI technology are (i) the high cost of the SOI
substrates (approximately 5 times that of standard silicon wafers) and (ii) self- .

heating (the buried oxide acts as a thermal barrier, thus trapping the heat at the (- i ]
surface of the device)

(b) The twin-tub technology is based on a highly conductive substrate onto

which an epitaxial layer is grown. This is followed by the n-well and p-well

formation. The values of the parasitic p-well and n-well resistors which are

placed between the base and emitter of the parasitic NPN and PNP transistor

respectively are considerably reduced, thus providing a more effective short

to the base-emitter junction. The technology also provides an effective sink -
(conductive substarte) for collecting the hole current of the parasitic pnp [2(3 / 7
transistor.
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2. (a) Photolithography is the process of imprinting a geometric pattern from a mask
onto a thin layer (~um) of material called a photoresist (a radiation-sensitive
material). First, a resist is usually either spin-coated or sprayed onto the silicon wafer
and then a mask placed above it. Second, in optical lithography, UV radiation is used
to change the solubility of the photoresist in a known solvent. Positive photoresists
become more soluble on the exposure to the UV light whereas negative photoresists
become less soluble due to a polymerisation process.

After the uncured photoresist has been dissolved away by washing it in an organic
solvent, the exposed SiO9 layer is then etched away by an HF solution and th

remaining polymerised resist is burnt off. The photolithographic sequence is repeated
for each masking step. Subsequent steps are aligned to previous steps through an
alignment scheme.

The photolithographic resolution is dictated by the minimum poly gate feature.
Today this is limited to 0.13 wm, but in the next two years it is expected to go to 0.09
um. The e-beam lithography offers greater precision and finer lines but it is still too
expensive for commercial applications.
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