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Fig 3 The chemical structure of PDMS



2828 37

101
Grating
R Speculum 1
SPI3800N Mercury Lamp
R,, KLA-TENCOR P16+
Speculum 2
s Lambda 950 - 4 CT cCcb

. E Fig 4 Czerny-Turner microspectrometer model and CCD

7000 FL
CCD , 3
. CT . 4, IR
SOrly ILX554B R ’ 1 OOO» 2 5009
cCD 3000 4 000 r* min ! s 5

(a) 1 000 rpm (b) 2 500 rpm

(c) 3000 rppm (d) 4 000 rpm
5
Fig 5 Surface morphology of films with different rotate speed

R, o , 5 3000 r » min ! ,



9 2829
1 s 6
Table 1 Surface roughness and film thickness o
/(r e+ min 1) /pm R,/nm 32
1 000 33.791 6 0. 493 6 , 101 PDMS
2 500 19. 126 5 0. 58 1%, 3%, 5%, 7%, 9% B
3 000 18 624 4 0. 653 6 ,
4 000 13140 3 0. 769 5 . Lambda 950
, 7 .
(a) 2 500 rpm (b) 4 000 rpm
6 2500 4000r- min'
Fig 6 Fluorescent material distribution
with 2 500 and 4 000 r + min~'
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Table 2 FWHM of spectra with different mass ratio film 0
s ™% 313 nm
313 nm 365 nm 16
FWHM FWHM L
s CCD
2. 09 3 241 3
3% 2. 25 3 2. 43 3 . ’ Lumogen ’
5% 276 3 278 3 ’
7% 2. 83 3 2. 84 3 .
10% 323 4 315 4 CCD
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Abstract Fluorescence conversion film produced through the entrance window of silicon substrate detector is an effective method
to reduce the cost of ultraviolet fluorescence enhancement technology. We theoretically discussed the relationship between spin-
coating process parameters and properties of UV fluorescence film, a colloid admixture of polydimethylsiloxane and pigment
yellow 101. To make further efforts, we set up an experimental platform for the performance measurement of UV fluorescent
films, then optimized the mass ratio and spin speed of the spin coating process parameters for the films. There are two primary
parameters evaluating spectral analysis detector: one is spectral response sensitivity, the other is spectral resolution. The analy-
sis and experimental results show that the spin speed of making fluorescence films by spin-coating will directly affect the thick-
ness, surface roughness of the film and distribution of fluorescence material, which then affects the resolution of the spectrum
analysis system. The efficiency of the UV fluorescence enhanced film is closely related to the mass ratio of fluorescent solvent
polydimethylsiloxane and fluorescent material pigment yellow 101. Low mass ratio cannot enhance UV-responsive sensitivity,
but high mass ratio and the self fluorescence-quecher effect will reduce it. Eventually, we prepared UV fluorescence enhancement

1

films based on the optimization of film spin coating process. The spin-coating speed was 2 500 to 3 000 r » min ' and the mass

ratio of the fluorescent substance to the fluorescent solvent was 7%. The characteristic spectrum testing results of the mercury
lamp indicated that after coating films, UV-responsive sensitivity was improved nearly 1. 6 times at 313 nm. Analyzing FWHM
of characteristic spectrum with and without coating film, we discovered that there was no effect after coating.
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