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## C515853 :majoR ELECTRICAL ENGINEERING
KEY WORD:  : THIN FILM LIGHT EMITTING DIODE / AMORPHOUS SILICON ALLOY / DISPLAY /
PHOTOCOUPLER
WIROTE BOONKOSUM : VISIBLE-LIGHT AMORPHOUS SILICON ALLOY THIN FILM
LIGHT EMITTING DIODES AND THEIR APPLICATIONS IN OPTOELECTRONICS. THESIS
ADVISOR : ASST. PROF. DUSIT KRUANGAM, DR. AND PROF. SOMSAK PANYAKEOW
DR. 195 pp. ISBN 974-633-233-3

A novel Thin Film Light Emitting Diode (TFLED) has been developed for the first time. The

TFLED has a basic structure of glass/ITO/ p-i-n layers of amorphous silicon alloys/Al. The amorphous silicon

* alloys employed in this work are wide optical energy gap materials, so-called, hydrogenated amorphous silicon

nitride (a-SiN:H), hydrogenated amorphous ?’ -SiC:H) and hydrogenated amorphous silicon oxide

(a-SiO:H). The TFLED can emit the visible 1i i colors from red, orange, yellow to green and
white-blue depending on the optical ene gap of the j

A detailed study has-bumrdune om’ the thplUpemes including structural properties (IR
absorption, ESR), optical propw ion coefﬁslem energy gap, photoluminescence) and

electrical properties (conductivity) o ous films. \

The TFLED is a ca ] ecﬁolununesoem dev1ce The light output comes from the
radiative recombination of hol %njgc(g m the p- and n-layers, respectively, into the i-layer
The typical bias voltage is about : ir_xEc— ént densxty is about 100-1000 mA/cm2, giving the
brightness of about 0.1~1 cd/m#. thgbrgtical dnd results show that the optimal thickness of the
i-layer is about 500 A. N

S ’

A study has been don of, 1 in the i-layer on the performances of the
TFLED. The result shows that ED‘ﬁdﬂ\ a: 1-layer gives the highest brightness, while
a-SiN:H gives the brightness better a-§j 95 =y s

A series of trials has also begn,gong o tha ement of the brightness of the TFLED. The first

ora metal substrate instead of a glass
it can dissipate heat from the TFLED
r/attempt is to improve the injection
al energy gap amorphous silicon oxide (p-a-

ogentional p-a-SiC:H. The result shows

attempt is to improve the radjative recombination’
substrate. The metal substrat : i
to the ambient with better ef

efficiency of holes by using p- typmhxghly-oonducuve
SiO:H) and microcrystalline silicon oxide (p-pc-SiO:
that the brightness was improved to the level of 10 cd/m

A series ﬁﬂﬂ Eiom.}l:ﬁﬂ m D displays that can emit light
with desired emitting s ‘dlso been proposed and fabricated

for the first time. The sctéen size for the demonsogranon is8x8 cm

e S B S SESAA b 1

The advantages of the amorphous TFLED are as follows : 1) low-cost, because the TFLED is made
from low-cost amorphous materials and uses a low temperature CVD process (190 °C), 2) it has the possibility to
be produced as a large area display, 3) it can be deposited on various substrates, such as glass, metal, plastic,
ceramic sheets; therefore various forms of displays can be realized, etc.

aaaxa. Electrical engineering asilateniaa NM

- . . . A 4
a1 Electrical engineering awﬁamammsémﬁnm......M w""‘awj o
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