=< g d c#! s o = =~ d
maan¥mIdgnilanuneesnadidunad CupPe

TagnBszmamsaaaaanasouluganina

UNA1IVUT A ‘Lﬂ‘iﬂﬁﬁﬂ

PNANITTUNTT VUBTTY

P /L

e d T

1Lt OO

mwnzlﬁuu...._:?.ﬁg}%-%m

Fupsuil. -

.............................

o
- ] P ar = w =S
Tnssnudrilidhudwmise sy murdngasinemensiuga

= = o
madnAdndUszyna

= o
AU INYIATR

o’ ¥ ¥ o
ﬁﬂ'l'lJ‘lJ!\’i"lﬂi‘LlIﬂaw‘53ﬂﬂﬂlﬂﬁ?iﬂ?ﬂﬂ!ﬂ“ﬂ?ﬁﬂ"lﬂﬂﬁzﬂi

MnsAnun 2549




Study of CuPc Organic Thin Film Growth

by Electron Beam Evaporation

Miss.Monchawal Nartasilpa

Miss.Sirintra Khantham

A Special Project Submitted in Partial Fulfillment of the Requirement for the Degree of Bachelor
of Science
Department of Applied Physics
Faculty of Science
King Mongkut’s Institute of Technology I.adkrabang

Academic Year 2006



o A
InsauTAYISeY
qr 8
UNANY

MAIT
TN

é 1]
a1 san3nm

o
pwsanilanyiaau

< o & w o o =S a
MsnpIMsUgnaneesnafhdunse Cube
Py o =
TagI BT 13a0A 1B NATOU
weuuria wsodail
HWAIATUNTY TUFTTY
Aafa o o =Y I
Hanmlazgon aazinenmans
o &
vanauszgna

an v
IR0 HYun

DIURIND UG

o é m o
B.1NASINIU NITIA

= a o = o tY =) 3 @
madnAandlszond ausmermnaas aoniuna luTagwsztomndAudnunrnisa1anizli

o = civ 1 & = o = Y =
?J‘léNﬂiﬁiﬂi\iQTHWLﬁHuLﬁHﬁ’JHHNQﬂIﬂdﬂ‘lﬁﬁﬂ’l&ﬂﬂ’lh“f‘iﬁﬂf_jﬂ'ﬁ?ﬂﬂ1ﬁ1ﬂﬂ‘iﬂﬂl°ﬂﬂ

AUTNTTUNTATIVADL muilede

U7 5IunTINMI SAPITIN A1 §L
ATTUMS TAIWIY INTATIE (‘j\:@ .
NFTUNIS SAINDY INFTN -_/‘_,27¢
ATTUMIT AN 37.A5.30 Hyuna DS éﬁ/
nasumsiUinesan  osgana fud s

p.NANINTal A A

7
N

o' a A
(IDIARGIAT YIWIY WHATIL)

o 9/ =y oy o o 4
wamhmaanddndilszgng

E— o ) o o = &
audnTveImaIMAandilizyna augInemans

gomniuma Tuladwszreun M gunmsaansz 19




[ A = o A o om o5 o
Tnssnurimmses MsnEIMsdanlanunasnaaiidunsd CuPc
= ¥ e ad
Tasdtszimea1snud1Banasou
o 4 a =
HAARY wauuyia wsodai

UNANMATUNTT VUTTTY

L= apa  d ¢ (=) o
AT Handdszgna augIinenmans
¢ d
MV Handuszgna
4 e 3/
p10130 7301 IAATIA My
del ! v Y
o1 1senfInen s paUING AU

s d & d
2.NABIHAI NITNA
r 1
unaaue

= ; o « £ w o & o A
Tuns3deii TaninsAnuimsigoAavuiemsfeaatisunss CuPe Tas3fszve
3 o < o = o E 'y o - ey f =y o
wsawdrdidnaseulugyyinig Waunandgaldegimsanuiauiiasiequesdanuig
X v ; o o1 4 a9
AwnsaeIAMTArUNYeIFEionT n3esdianinisganiuudeuazndoaganssMiLuULS S
d’ o o o o o o e (-1
pzAoN MINFULIINSIRYNVUYEST s TDATYa AN UNTIuT o TRITURs Z v AW 31 1]
= 1Y ‘;’] & o ﬂ = d o
mssasesn nilundnuun Ty TuadtinTuszuu 200) Tasanwanudluwanvzdiununau
3 ) ar W o o = l
wunveaRaue Mmsosanisanuiauiianiwasvesdlauenud J3nnueaiunds
= ] L= ' :: o An Y ¥ 4
ngnaanau 18921 620 urTuwmas dmanmnuEIN IdoInndasganssminuuns wzaou
4 =) ' ar & 3 a dy
uaaunsuveIlany1s CuPe ivwaogluszavul Tuwasuazionnurinvesiaumui
=] v 4 o e o
vnavesniunazIngduauldds Feougmsesiuitiunszenfduing CuPe Iims

o s

o A @ o 4 o A LY =4 o =

TalBgaRnuaaeiuunandaealluuuanoy  dwiunsaimisidgaWavunsleuia

CuPc/Se fimaasuuasnnuuinves CuPc woh AnnunuIves CuPe 100 i Tuias
a 9F =1 [~ =4 oo

uaz Se 100 wiTuwas Ml Tassadadlinnudlusanuuy TuTuadtn luszuiu (200)

) o Ao = o ar L4 o

d iy CuPe wazuvumenas Inueadadionluszuiy (100) § w5y Se  Hawvralevsa

CuPc/Se ilgn Idszannsosih hiianuazilszgnaaiadlug)niei 1 laamdnsa T 14



Special Project Title Study of CuPc Organic Thin Film Growth by
Elcctron Becam Evaporation
Name Miss.Monchawal Nartasilpa

Miss.Sirintra  Khantham

Department Applied Physics Faculty of Science
Program Applied Physics

Special Project Advisor Assoc.Prof.Dr.Jiti Nukeaw

Special Project co-advisor Mr.Benchapol Tunhoo

Miss Thutiyaporn Thiwawong

ABSTRACT

The objective of this research is to grow of Copper Phathalocyanine (CuPc) organic
semiconductor thin films by the Electron-Beam evaporation technique in high vacuum. The
characterization of CuPc organic semiconductor thin films have been studied by X-ray diffraction
(XRD), absorption spectroscopy and atomic force microscope {(AFM). XRD patterns of all
deposited thin films on glass substrates show orientation of monoclinic structure in (200) plane.
Crystalline uniformity is depends on the thickness of thin films. Optical measurement of thin
films shows strong absorption spectra at 620 nm. Surface morphology obtained trom AFM shows
grain sizc in nanoscale and when the thickness of CuPc film is incrcased , the grain size of CuPc
increases. Surface morphology of thin films on glass substrates change to rod-like nanostructure
in horizontal axis. The CuPc / Se hybrid thin films with various thickness of CuPc¢ layer. At
CuPc(100nm} / Se(100nm) hybrid thin films, XRD patterns show the peak of selenium
hexagonal crystalling Se in (100) plane and the peak of CuPc is monoclinic structure in {200)
plane, The CuPc and CuPc / Se hybnd thin films can load to a potential organmic photovoitaic

device.
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