


Appendix B

Appendix B
Error Analysis

B.1 Refractive Index [n(3)]
i
n(y)= [N +(N? =, )s]’
where;
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B. 3 Hydrogen Percentage (valence electron model)

The hydrogen in the sample has been obtained from the valence electron model and it is a
function of dispersion energy (E4) and number of free valence electron (n,). To obtain the
error in the hydrogen content, it is a must to obtain the error for Eq and n,. E,4 is obtained

from the slope (m) and intercept (c) of the linear portion of the plot of (1 / n’1) versus

s,=\/3
m
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Hydrogen percentage in the sample,

CH=11[4— /Q X100
3n, 28
ac, | _[an ], 1[4ET
¢, | Ln ] 2E

2
[ﬁ] =0.01
C

H

B. 4 Optical Energy Gap (E,)
From the intercept and slope of the plot of (cthv)"? versus (hv), the optical energy gap has
been deduced as :

Eg=
where c is the intercept on y-axis and m is the gradient of the linear portion of the above

plot,

(] <[] [

AE: i 4 -5
S| = 2329x10% + (1463 107)

2
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AER

=0.01

El
The error in the width of the band tail has to be obtained by using the following equation;

o = ex] £
P E

E
In(a) =
@[]

B. 5 Width Of The Band Tail (E,)

From the equation E. has to be obtained from the gradient in the linear portion of graph

In(cx) versus (hv) and m is the slope of the graph in the linear portion,

B. 6 D. C. Conductivity

Id d
= == = (slope)—
o v (sope)wt
[Aa]’ asiope ] [Ad] [aw] [ar]
— | =|—=| +|—| +|—| +|—
4 slope d w t
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A 12
[_‘1] = 246x10°° + 00012 +2.3x10 + 685¢10°°
o
2
[éﬂ} =0.001295
o

[A‘Z] =0.04
o

B. 7 Activation Energy (E.- Ep
E.-Er=kxS$,;

where S, is the gradient of the first slope,

e

B. 8 Density Of States At Fermi Level

o= %e’k[N(E,)]za"w[ln(%)]s T

c(@=ANE) T
where A is the constant value,

@)

2 =
INET = =

1 1
-|g@f_[m]
el = | 2] (7]

where m is the gradient of the graph o (@) versus temperature (T),

{AN(E,)}z ) 1|:Am
2

2
—] =3.18x10°
N(E,) m
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ANE) | 0.06
N(E,;) :

B. 9 Hydrogen Percentage from FTIR

To obtain the error in the hydrogen percentage from FTIR calculation, it is a must to obtain

the error for integrated intensity (I) and area under the curve (S).

4

where wy is the peak of the curve.

1
5= 22x4 |2
7xBB
where A is the intercept of the graph (o versus wavenumber) at y-axis and BB is the

gradient of the graph in the linear region.

(5] -2l 3%
S| 204 2| BB
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[—S—] =9.52x10° +4.84x 107
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Hydrogen Content (Cy) = 1.6 x 10" x I

Sl

B. 10 Oscillator Strength (I)

B. 11 Parameter R

- L
(Izz»o +IZIOD)

[31-f] ]

AlL'= Alzo00 + Alz100

where,

1= Tz000 + 2100

R
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B. 12 Deposition Rate

Deposition Rate =
DepositionTime(t)

ADep Rate | _(£)2 +(£)’
Dep.Rate d t

ADep. Rate
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2
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Dep. Rate
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Appendix C
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