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ABSTRALT

Thin insulating films are an integral part of today's
semiconducteor devices and integrated circuits., In a large
number of applicaticns, these are required to be grown at
relatively louw temperatures, In the present work, the
grouth and characteristics of loy~temperature RF plasma
enhanced chemical vapour deposited (PECUD) aluminum nitride
(AIN) and aluminum cxide (A1203) films on silicon are
examined, Some studies were alsc made on the effect of

exposing thermally greun Si-Si0, structures to RF plasmas,

2
Aluminum nitride films grown by PECYD technigue uere

found to be amorphous., Some of the physical and dielectric

properties of AIN films uere studied. The capacitance-

voltage (C-V) characteristics of Al-AlN~Si0,-Si structures

2
were investigated at 1 MHz. A1N films were alsc evaluated
for surface passivation applicaticns,

The as~grouwn A1203 films were found tc be amorphous;
those annealed at 720°C or more showed a polycrystalline
structure., The physical and dielectric properties of these
films were examined. Extensive studies were made on the

chargé trapping behavior cof Al 03 films using a simple

2

Al -Al,0;-510,-51 (MADS) structure. The mobility cof

2
minority carriers in the silicnn close to the Si-3i02

interface was studied using the MAQS transistor,

iv



Silicon-silicon dioxide structures exposed to
plasma show marked changes in their C-V characteristics,
The flat-band valtage changes to more negative values
due to hole trapping in the oxide. In addition, surface-
states are also believed to be geherated at the 51—5102
interface. Plasma annealing conditians have a profound effect
on hole trapping and generation of surface states. The
original characteristics of 81-8102 structures could be
completely restoYed by 2 subsequent low temperature
thermal annealing, Some studies were alsoc made on electron

trapping effects in plasma exposed $5i-5i0, structures.
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blocking capacitor
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direct current

normalised thickness of the double
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charge centroid from the metal-Al,0
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electric field
electric field at the Si0.~A1.0., interface
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conduction band edge in Si
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density of ionized acceptor atoms in
Si.
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total charge per unit area due to
hole trapping
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stressing voltage across MAOS
capacitor
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thresheld voltage of an IGFET

change in VFB
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change in UFB due to hole trapping
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xiii

potential for electrens at the
$i—5iﬂ2 interface

trapped charge distribution due to
hole trapping, per unit wolume

potential at the 5102~A1203 interface

silicen surface potential
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