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2. Chemie 1D-3D kremiku
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3. Vlastnosti a aplikace



Carbon
- GEround state
187 287 2p° - 18% 297 2p" 397 30"

&p* hybrid orbitels
located on tha ailicon atom

afl-trans

Linear chaln
" Folpane Paly(sllylene)
chain of o-conjugated chain of
irteracing C 2p orblitala interacting 51 3sp? orbitals
S W e
TR /gy
Buic Agam

132 zs’ zp' :u’ ap‘sd" 7 4p?




TUNED
LUMINESCENCE

—

1D SILICONS prospect:
UV ( polarized) electroluminescence

poly(dibuthylsilylene) polydihexylsilylene

EL Intensity (a.u.)

300 350 400 450 500
Wavelength (nm)
Fig. 7. The EL spectrum of PDBS (@), PDPS (A) and PDHS ¢O). The

spectrum was measured at 100 K for PDBS and PDHS and at 200 K for
PDPS.




Al

+v ov
ITO— PMPS
quartz
12 . : , . ,
1.0 "'. I CH,
it i .
o 08L " N 3
g iy L 1 e
>
2 osl 5
< 04 =
o
021
0.0

300 350 400 450 500 550
Wavelength (nm)
Fig. | A schematic diagram of the LED structure. together with absorption

(broken line) and PL (solid line. excitation wavelength 300 nm) spectra of
PMPS (thickness 120 nm).

HEE B




1D silicon-mobility
ORDERING poly(di- npentylsilylane)

)

)

2 104k

o

&

O I

g’

= 10°F

E L

o

=

3= 10'6~ 3

g = 244K —"— 217 ]

0 —8—235 —8—213]
’ ~T=233 —i—208-
' ~ 227 —8—204-
A | ||I|r|??2||||1ill

_? | - |- -
10 0 100 200 300 400 500 600

F1/2 (\V/icm)1/2

Y. Nakayama, K.Hirooka,K. Oka and R. West, 1999






Legend
absorbance

PL emission

_q':
|
F

b

PL emission, absorbance (a.u

200 | 300 | 400
wavelength (nm)

S. Nespurek, F. Schauer, and A. Kadashchuk : Visible Photoluminescence in Polysilanes, Chemical Monthly 132(2001),159-168,



Fotoel ektronové spektroskopie

- x
¥ s~ He I
E o Y A Y
C 1s pJd 0’ *
o LY
= S o =
: = d c.f r—y
g 3 PR R et & WL aAD2
e
: 3 oy 5%
c n e %o
= S el R
% J Q& QQ": 3 AD1
B et >
P oo s £ 3
>
g 3
tf % A
. L " 1 . 1 . 1 . 1 . 1 . X .
0 100 200 300 400 500 600 10 15 20

Binding energy [eV] Bindingenergy [eVJ

Fig. 2: A survey XPS spectrum from the pristine PMPSi; mind the absence of oxygen related lines [4]
Fig.3: UV induced valence band spectra of the pristine PMPSi surface (A) and after (D1) and (D2) degradation steps using Xe | resonant irradiation [4]

[4] J. Zemek, P. Jiricek, N. Dokoupil, F. Schauer, S. Nespurek: Electron spectroscopy of poly [ methyl-phenylsilyleng] films, to be published 2002.



4. Proc plasma?
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Plasma polysilylenes - luminescence vs conditions
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Radiofrequency plasma - luminescence
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Nanoparticles - in plasma silicon
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Degradation of luminescence in PMPS]
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Degradation of transport in PMPS
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Degradation of kathodoluminescence in PMPSI
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Molecular weight degradation in PMPS
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Degradation of
PMPS

Deben Chen and Huiping Hu, Studies on the behaviour of photodegr
poly(cyclohexylmethylsilane),
Macromol. Chem. Phys. 195 (1994), 2981

[=

o
[e =)

Fraction in wt.-%
o o
~ o

=]
N

A

)

L5 4,0 35

o

logyy MW

Fig. 5. Change in molecular weight cistribution of PCHMS in cyclohexane solutions (=10~
mol - L") upon UV irradiation in air. { ): Original polymer; (* - - ): after irradiation for
45 (- =)8s;(=—=)15s;(—- =) 30s

adation of

N
fam)
’t

Absorbance
SO ~3 O U I~ W o —

Fig. 3. Ultraviolet spectra of PCHMS in
cyclohexane solutions (= 10~* mol - L")
before and after UV irradiation in air. (1) 0
5 (2)25,3)65(4) 105 (5) 125, (6) 15 s:
(7)30s; (8) 1 min

10 4

250 300 350 400
A/nm




Metastability in luminescence - PMPS
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Nanostructural model
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Nanostructural model

33 1eY

b S 288V }:b

(excltation:3.3eV ) (misgion:2, 16V)

VAANAAN
AN

(a) Si1oCbyy-SizH, -Si-m Chis (Ch:capped bond)

N

3.3V ' /

EE—— H
! \Gh
2,53y
W
(excitatlon:3.3eV )

1.37aY

0,000V

(A} 18}

{b) 8t19Ciig -S4 Hy -SlygChes (Chicapped bend)



Zavérem



lecular Sngincering
3 '(c;;aji‘a:ultg
‘ & "
df;:hliulzﬁmniq
5 of JZmo




