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Polysilane Photoluminescence Specific to 
Oriented Thin Films 

NOBUTAKA TANIGAKI, AKIRA KAITO, MIKIKO YOSHIDA, 
MOMOYO WADA, HIROKO KYOTAN1, KIYOSHI YASE and 

YOSHTKAZU TANABE 

Nationul Institute of Muterials and Chernicul Restwrch, AIST MITI Tsukuhu, 
Ibaruki 305-8565, JAPAN 

Highly oriented ultrathin films of poly (dimethylsilylene) and p l y  (diethylsilylenc) were 
prepared by friction-transfer technique. Photohminescence spectra of the films were diffcr- 
ent from those of powder sample. The luminescence peak of thin film was observed at IOnm 
shorter wavelength than that of powder. The difference remained from -200" C to 250" C. 

KeyM30rd.v: polysilane; orientation; thin film; photoluminescence 

INTRODllCTION 

Polysilanes are polymers whose main chains are composed ol' only 
silicon atoms Their optical and electronic properties are caused by the 
delocalizatioti of a-electron in the Si-Si bonds They are expected t o  bc 
materials for opto-electronics Fabrication of the thin film is an iinprotant 

technique for the usage of polysilane to the devices We could pIcpai-c. 
highly oriented thin films of polysilanes, such as poly (dimethylsilyleiic) 
(PDMS) I '  ' , by friction transfer method. and studied struciure and 
properties of the film ' "  In this work, we observed the 
photoluminescence specific to the thin film 
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EXPERIMENTALS 

Materials 
Oriented thin films of polysilanes were made by friction transfer 
technique I : ' '  ,as following Pellet of polysilane was pressed on the 
smooth substrate with constant pressure, and i t  was slid htraight along ail 

direction on the substrate, whose temperature was controlled. under 
nitrogen atmosphere Then, thin film of polysilane was formed on the 
substrate 

Measurements 
Photoluminescence (PL) spectra of the thin film and powder specinieti 
of polysilanes were measured 

RESULTS AND DISCIJSSION 

Photoluminescence Spectra of Thin Films 
PL spectra of PDMS thin films, which were prepared by friction transl'trt- 
technique, were different from those of powder sample Figure I shous 
the comparison between the PL spectra of thin film and powder saniplc 
The PL peak of powder sample 
was observed at 363nm However, .z 
the PL peak of the thin film 
prepared at 214°C was observed 
at 352nm. The PL peak of the 
thin tilm was shifted to IOnm 
shorter wavelength from that of 
the powder sample. The spectral 
peak width of the  thin film was 
narrower than that of the powder. 

h 
I I I I I I (  

3 .r - 

340 360 380 400 
wavelength / nm Closely observed. PL 

spectrum of the thin film 
composed of two components. FIGURE 1 PI. spectra of PDMS 
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POLYSILANE PHOTOLUMINESCENCE 383 

One is a strong sharp band peaked at .352nm and the other is a small 
band which was also observed in the spectrum of powder sample at 
longer wavelength 

The polarized PL spectra of PDMS thin film were measured. 
The strong band peaked at shorter wavelength was strongly polarized, 
while, the other small component at longer wavelength of the spectra \ \as 

weakly polarized The band 
observed in only thin films seems I I I I I I ,  

C 
to be strongly related with 3 -  , I  1 %  -----powder - 

# I  ; 1 -film(21O"C) 
The PL spectrum specific *e e 

to the thin film was also observed - I &  - 
in poly (diethvlsilylene) (PDES) 
Figure 2 shows the PL spectra of 
PDES thin film and powder The .E - 

PL peak of powder was observed 2 
at 38lnm. The PL spectrum of 360 380 400 420 
oriented thin film prepared at 
2 10°C peaked at 372nin. 

I t  orientation. 2 
2 -  0 0  

- 
, ,  

< I  

- 
- 

wavelength / nm 

FIGURE 2 PL, spectra of PDES 

Temperature Dependence of Photoluminescerice Spectra 
In order to investigate the origin of the  difference between oriented t h i n  

film and powder. temperature dependence of PL spectr-a were measured 
Figure i shows the peak wavelength of the PL spectra of [lie po\\dc.r atid 
the film prepared at 2407; in the temperature from -100 to ?.SO"r:. 1'1. 

peaks were shifted from shorter wavelength to longer one as the 
temperature was raised. The difference of the peak wavelength bet\s.eeti 
the powder and the film sample was kept i n  whole temperature range 

r a  I 

was also found to go through the phase transitions by X-I-ay diffraction 
The difference of PL spectra was remained even though the sampler 

X-ray diffraction study revealed PDMS has three solid phases 
Oriented thin film was the same crystal structure as the po\idet-. and 
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underwent the phase transitions This suggests that the difference of PL. 
spectra did not arise from the difference in crystal and molecular 
structures The newly observed band specific to thin films was speculated 
to be originated from some interaction between oriented molecular chain5 

t ' " " " ' !  
-200 0 200 

temperature / "C 
FIGURE -3 Temperature dependence of PL peaks of PDMS 
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