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Polymorphous silicon hydrogenated (pm-Si:H) is a nanostructured material. It is made up 
nanosilicon crystallite embedded in amorphous silicon matrix [1]. Currently this material is subject 
research worldwide, for its advantages over the standard amorphous silicon (a-Si:H). The 
polymorphous silicon hydrogenated provides better transport properties and response to Staebler-
Wronski effect than amorphous silicon standard [2].  
 
We have obtained the polymorphous silicon (pm-Si: H) from dichlorosilane (SiH2Cl2), argon (Ar) 
and hydrogen (H2) mixture. The plasma enhanced chemical vapor deposition (PECVD), with RF-
power of 13.6 MHz was used. The samples were grown at 200 ºC in a chamber pressure at 250 mT. 
The dichlorosilane gas has an ease bond breakdown, using low RF power during the process of 
growth of the thin film. The use SiH2Cl2 as precursor of silicon to made up nanostructured thin film 
is a easy form to obtained this material. It has not been reported to obtain pm-Si:H still. The 
chlorine keep a balance of hydrogen into the plasma, preventing too much hydrogen enters to the 
film and remaining hydrogen yield crystallization into the thin film during growth process [3].  
 
The High Resolution Transmission Electron Microscopy (HRTEM) results was obtained in a 
floated pm-Si:H thin film deposited on sodium chloride monocrystal. This process was taken after 
dilute the substrate in water and collecting it on a cooper grid used for the HRTEM analysis. In this 
way, we ensure that no modification of the thin film structure is produced as could be the case in 
conventional ion milling techniques used to prepare samples for HRTEM. The fig. 1a is a 
micrograph obtained by HRTEM. It shows nanocrystals silicon embedded in amorphous silicon 
matrix.  The presence of nanocrystals into the thin film can be observed in the Fig. 1a, with a 
density of 8.55×1010/cm2 of nanocrystals silicon. The amorphous structure is confirmed to bulk 
material by diffraction pattern as shown inset the top left of fig. 1b. The concentric rings 
corroborate an amorphous structure. This structure is assigned to the matrix of the thin film. The 
fig. 1b shows the size distribution of nanocrystals silicon embedded into the matrix. The size of 
nanocrystals silicon varies in a range between 4 and 14 nm of diameter, but most are distributed 
between 6 and 11 nm. The Fig. 2a presents oval nanocrystal silicon that has 6 nm of diameter 
approximately. Its crystalline structure was verified by the Fourier Transform of the nanocrystal 
silicon as shown in the fig. 2b. The fig. 2c shows measurements of interplanar distance for this 
nanocrystal silicon. This measurements corresponding to 0.3119 nm to the planes (111). This result 
is in agreement with the theoretical distances to crystal silicon which is 0.3136 nm to the planes 
(111).  
The technique of PECVD used to obtain this material is a versatile technique. The pm-Si:H is a 
promissory material to applications in photovoltaics devices.  
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Fig. 1. Polymorphous silicon hydrogenated (pm-Si:H). a) Nanocrystal embedded into amorphous 
matrix. b) Inset right upper, pattern diffraction of matrix. Figure down size nanocrystal distribution 
into matrix. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 2. a) Nanocrystal silicon embedded into matrix amorphous. b) Fourier Transform of 
nanocrystal. c) Measurements of interplanar distances.   
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