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ABSTRACT

This research is a study of hybrid light emitting diode (HLED) as a new function device,
based on organic material N,N’-di(naphthalen-1-yl)-N,N’-diphenyl-benzidine (NPB) and
inorganic material zinc selenide (ZnSe). The NPB layer was prepared by organic source low
temperature control evaporation system as a hole transport layer, while ZnSe layer was prepared
by thermal evaporation system as an electron transport layer. Indium Tin Oxide (ITO) anode was
prepared by rf magnetron sputtering system, and Aluminium (Al) cathode was prepared by
thermal evaporation system. The study results were found that the electrical and optical
characteristics of hybrid devices depended on evaporation rate and thickness of organic and
inorganic layers, the thickness of NPB and ZnSe layers were varied. The hybrid device structure
consists of NPB (50 nm) and ZnSe (30 nm) emitted blue light at bias voltage of 16 Volts. The
HLED show electroluminescence peaks at 457 and 500 nm. From these results, the mechanism of
blue emitting from hybrid light emitting diode HLED will be described and the performance of

hybrid device will be improved.

1I



aanssudszmea

a a ¢ A = 1 a a A J a A J dy
AINYIUNUDLIDI ﬂ'lﬁﬁﬂﬂ']]lﬂT’f]ﬂHJENLlﬁ\ivl\aﬂﬁﬂﬁ'liﬂuﬂiﬂllagﬁ'lﬁﬂuuﬂiﬂ U
0o < ! Y = Y o o o gz o = a o
’ﬁ'lll'liﬂ'ﬁ'lﬁi]ﬁjﬁ?ﬁﬂﬂﬂ@ﬂ?ﬂﬂ'ﬁiﬁﬂnlu$u1 ﬂﬂ_ﬁﬂ‘kﬂ AADANINITAOUAITSIVYUNITIVYIN
¢ _aa vy & g ) a a Y Y Y= ]
TONFAITNT19158 AT.9¢ YL clf\uﬂu@'ﬁ]'liUﬁdﬂﬂﬂﬂll')ﬂﬂ'luwu‘ﬁ ﬂl?WLiﬂgﬁﬂTﬁ'lU“]Nsluﬂ'ﬂil

4 1 o 9 I ]
@Hmi?gW%WﬂTI'IH’f]'Ii]'liflslunﬂﬂ'lu!Lagell@ﬂi'l‘]Jﬂlf]“lJWigﬂil‘lLﬂu@ﬂ'l\‘l@:ﬂ

4 a ara 4 4 a 4 Y] ~
SUE’Jﬂi1‘]_I"U’E)‘]J‘Wi8?]ﬂlﬂﬂ!"ﬁ]ﬁﬂﬂ”lﬂ?“]ﬂ%lﬁﬂﬁﬂi%ﬂﬂ@ AMZINMEns gortuma lulag

) o oAy a £ a Y9 Y 1y v
NIIDUNAUINAUNKHITAIANTSUIND ‘I/I”Iu‘ﬂ]lﬂﬂizﬁi/l‘ﬁﬂizﬁ”mi%'iﬂ?]"lllgllﬁl!ﬂ"lﬂ‘WLm

G a {

@ A [ £ an 4 o o
YDVOUNITLA WA.AT. 530G I9ADTS HAL.AT. IANFANA ATAIUNS Nldmuziilu

[

0o A a L4 v 4 1 1 1
mshaneinusuazmivayuasesllotamsdesanauazmanlaag
Aa Aaw 4 { 1 o ) o gj/
YoVBUNILAM AT.AUYY avansian nveldduuziihlumsiinminaasssiuna
m’;i}ﬁam«mmgﬂﬁ’awaﬁwmﬁwuﬁ
~ 1 ~ ~ ~ ~ ~ Y| ~ 9 Y Aa oA
YYD UAUNHUOI WAy Wiy Wugy Win1w W) uaziie Hoeq nnanlureslfiams
Aa o Y & (% o o [ o g‘; =1 d gz Y
WeareuauuazasnegnihmuasdmiuafSnsmuasonglnisinieg uazan i
] ~ 9 0o A a 4 g}/ [ 9 a a 4
Tsauaa (IT0) A lFlumsiameinus 5IuNIFIBNIINA0VANUYNABDIVOIINIUNUT
A A d’ o [} o w d’d Y LY
wenilomdula voveugudmiumaslantlvuniu
Yy R g A ' Ao A Yo Y ' A
yovouam IneFuilumiousimauitennes liafinw udilyn uaznosriemie
[ 9 a Aa 4 ) dyo <3 1 Y Y =l
nulunnduauineniinusatiuiiduiogareldded
9 1 ~ a 4
YU UAM IATINTHAIFUATUATANNIANNAINITONIINGIMITATIAY
= ) (% @ 9 = o o = % =y
maluTag (waan.) dMsumsaiuayunaIUnuMIAnIUdIEIMsanEIszaulI g
Tn
Ay Yy oY 1 Aq v ! A o o 1
yovounmyaaand il ldweuunniu Aldanusiemassuuzihaieg uaz
aoelvimaalaauein
Y v
gameilimivensiuveunszna Ua1 u13al AANG uazaseuaiIvdun dmsuy
o w Y a 0o A AAa 3’/ o 9 o Y Y F) o
Toma masly deaalumsantiugia saunamsadvayulunng iy mlrdmmanionm
A a 4 @ dyo < 1 Y =
MUNUTAVUTUTV9A1AIA

tvdyﬁl Y !

[ s ) o Aa a 4 Y
ﬂmf"HLLa$ﬂmﬂiziﬂﬂ$uﬂ]lﬂi]1ﬂﬂﬁﬂn‘l/]fﬂ‘L!‘Wl!‘ﬁﬂiJ‘]Ju VTWVIVOUDULUANNWIZ AW

NN

I



