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On Prediction of Polymerization Efficiency for PDPhSM Matrix
Nanocomposite Thin Film Prepared by Laser Ablation Based on
Artificial Neural Networks
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Abstract In order to shorten the fussy experimental process in synthesizing polydiphenysilylenemethylene
(PDPhSM) technology, a back propagation (BP) neural network model and a radial basis function (RBF) neural
network model are developed to approach the complex nonlinear relationship between technology parameters and
polymerization efficiency for synthesizing PDPhSM matrix nanocomposite thin film respectively. By using the
constructed neural network model, the relationship between the technology parameters (laser fluence, ambient
pressure, distance between target and substrate, deposition time) and polymerization efficiency is discussed, and the
weakness that the nonlinear relationship could not be approached more accurately, effectively by using of single-
factor-experiment method is overcomed. Predicted and test results showed that all the relative errors between the
desired values and predicted outputs of the network are less than 10% , but the predicted data of RBF model are well
acceptable when comparing them to the real test values, hence providing a effective, economical way for synthesizing
PDPhSM matrix nanocomposite thin film.
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Fig. 1 Synthesizing process of PDPhSM thin films
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Table 1 Predicted and test points of artificial neural network ( * Testing sample)

Polym. Effic

Sample Fluence / Pressure / Distance / Time / ;
(mJ/ecm?)  (X133.3 Pa) mm s Desired Output /7%
BP RBF
1 3140 2.0 15 60 58 56. 175 59.112
2 4700 6.0 15 30 48 49. 206 49,139
3 4760 10.0 15 30 77 77. 335 75.941
4 4780 15.0 15 30 75 77. 220 76. 806
5 4760 2.0 15 30 70 69. 228 71.010
6 4760 .0 15 5 74 72.776 75. 849
7 4050 10.0 15 30 62 60. 531 63.001
8 4760 .5 15 30 53 53. 139 54,092
9 4780 .0 15 30 81 82.178 80. 967
10 4760 .0 15 5 74 76. 269 72.943
11 4050 10.0 15 30 62 62. 034 63. 600
12 4760 .0 25 20 56 56. 138 55.973
13 4780 .0 25 10 34 31.226 32.472
14 4760 .0 25 10 31 33.590 30. 003
15 4760 .0 25 10 25 26. 227 26.089
16 4050 10.0 10 60 41 44,631 40. 665
17 3140 15.0 10 60 46 42.125 44, 882
18 4700 .0 5 10 23 24,771 23.556
19 4760 .0 15 60 78 76. 356 76.558
20 4050 10.0 15 30 62 64. 243 63. 145
21" 4320 1.0 5 20 64 62.113 61.695
22* 3680 1.0 5 80 34 31. 254 33.012
23* 4050 2.0 15 10 30 32. 335 31. 667
24" 4760 10.0 15 10 35 36. 986 36. 336
25* 4780 15.0 25 60 56 59. 268 57.268
26* 4760 2.0 25 60 43 41, 254 42.165
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Fig. 5 Discussing the relationship among laser fluence, ambient pressure, distance between target and substrate,

deposition time and polymerization efficiency by using RBF neural network model
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