Appendix

APPENDIX
ERROR ANALYSIS

In a general relationship, the error of a quantity such as Z can be derived as the
following. Let z, a, b and ¢ be numerical values of the physical quantities Z, A, B

and C and k being a constant.

Z=kxA"xB"xCP

z=kxa"xb"xc"

Taking logarithms to base e;
Ln (z) = Ln (k) + Ln (") + Ln (b™) + Ln (¢")

Lnz=Lnk+nLna+mLnb+pLnc

Differenciating,

(1/z) 8z = n(1/a) 8a + m(1/b) 8b + p(1/c) &c

Thus,

% error in Z = n(% error in A) + m(% error in B) + p(% error in C)
Al : Refractive index (n)
The refractive index of thin films on transparent substrate was given in equation
32

n(}") = [N + (Nl _ nuZ an )IIZ ]l/Z

with N = (o> + 1,2 )/ 2 +2 nom[( Tv = Tw) / Tu T ]
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nis a function of Ty and Ty,. Thus the maximum possible error in Ty and Ty, is

[ ATmax/ Tmax ] = [ATmin/ Tinin 1 = 0.01

[ ANV NO) I = [ (ATmax + Tnin) / Tmax I + [ ATmax/ Trnax P+
[ ATmin/ Tonin )
=1x10*

[ An(AY/ n(A) 1F = [ AN/ N 1P
=1x10*
[ An(A) n(x)] =0.01

A2 : Film thickness (d)

d=(mA/2n)
Therefore (Ad/d) = (An/n)*
=0.01

A3 : Optical energy gap (Ey)

The optical energy gap was deduced from the intercept at the energy axis of the
Tauc’s plot. Therefore E, = C/m where C is the intercept on the y-axis and m is the
gradient of it’s linear portion.

[ AEy/Eg > = [ AC/C P+ [ Am/m J*

From the least square method, [ AC/C ]=0.002

[ Am/m]=0.01
Therefore, [ AEy/Eg]=0.01
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A4 : Integrated intensity (I)

1=S/w,
[AINT =[AS/S T
Thus, [AI1] =[AS/S]
=0.05

A5 : Hydrogen content (H%)
From equation 3.13,

H% = N(H)/ Ns;
=N(H)/ (5x10%)

Therefore, [AH% /H%]=[AN/N]
=0.05

A6 : Microstructure parameter (R)
From equation 3.12,
R =1 l2100/ (12100 + 12000 ) ]
[ AR/R 1 = Alzio/ Tztoo I* + [ 2 (Al2100 + Alao0o )( L2100 + l2000) iy

[ ARR 12 = [ Alajoo/ Taioo I
Thus [ ARR]=0.05
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A7 : Urbach tail bandwidth (E.)

The Urbach tail bandwidh is deduced from the slope of the linear part of plot Ln o

versus E near the absorption edge. Thus E. = 1/m where m is the slope.

Therefore, (AE¢/Ec ) =(Am/m)
From least square root method,

(Am/m)=0.01
Thus, (AE/E.)=0.01
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