j i N
\ \
i { S
1 1\
Y |
ff / {
|
1
1
{ 0
\ AR \
; | ﬂ
ey Lad i
| ! |
| A v
| il )
| ek ' A LR A Lo
! 1 A 4 \ ettt A | i J
L& ; fa idd LA

i 0 _“_' I ‘I‘ AT R "_ 4 o lﬁ‘ R
mvmmw* hh,'m qu Lufw;ﬂ -‘--:s'-e'-.lf-',«:z;.:"»rt'ynﬁsm:u;,-':f.uai.-si'.i;'-1-5;;-;1t?-:ri'éitfa';fal-
. DEVELOPMY e O PAGHIL 1N GENGI GYS L
| FOR MIBASUTMITAL n:r-.;t:f'fx VAGHRALITICS B8l

Ay ".l i A\
M.H‘..h_llﬂ(x‘\,'l\‘ G TSNS LA URIALS : i
|
\I [‘
)
; |
iy | P
(| i ’
) {
.\ /

Wi ?&unﬁ S g :
' of A ‘ R BRI A
um“n;ﬁssim%“um ToL 6 Y S

'Inm'mmmmuaﬁw‘uﬂmmwamrwmmmwnm 0% i m TN URAL mwa
ﬂiﬂ'mwuwdrmnﬁ |
mﬂmnm'mm&

mmmm\uiwmswmm na Iﬂﬂ!ﬂ‘i’! i Eﬂ"l'ﬂ d .S'EN

um'nmnﬂm :’-.m



mfsﬁ’mm‘szuﬂﬂiﬂgﬁmﬁwuﬁﬁm%’umﬁ’ﬂauiﬁmaaa15ﬁa€faﬁ1
DEVELOPMENT OF PHOTOLUMINESCENCE SYSTEM
FOR MEASUREMENTS OF CHARACTERISTICS IN
SEMICONDUCTOR MATERIALS

wigiann 4aga

wamgiaY v

Tﬂia<nuﬁaﬂuﬁsﬂudmﬁﬁwaqmsﬁﬂmmwﬁ'ngﬂﬁna1mermﬁ’meﬁﬂ
maisilandilszgnaa
aairInenmans
aaumalulagnszeeundudigaunmsaranszily

Umsfinu 2556



DEVELOPMENT OF PHOTOLUMINESCENCE SYSTEM
FOR MEASUREMENTS OF CHARACTERISTICS IN
SEMICONDUCTOR MATERIALS

Mr. WANLOP MOONOUD
Miss. SUDARAT CHOMCHOEY

A SPECIAL PROJECT SUBMITTED IN PARTIAL FULFILLMENT
OF THE REQUIRMENT FOR THE DEGREE OF BACHELOR OF SCIENCE
IN APPLIED PHYSICS
FACULTY OF SCIENCE
KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG
ACADEMIC YEAR 2013



wdelassnudimy  msviannszuy W Taglumanuddmiuns SamuniRvesansiadand
DEVELOPMENT OF PHOTOLUMINESCENCE SYSTEM FOR
MEASUREMENTS OF CHARACTERISTICS IN
SEMICONDUCTOR MATERIALS

Ferindnun wwiaan yaga

wnaggimi e

YIgyan Mmaasiudia
N Wand

dal o @
101385 37.A3.25178 1010AA

psdmlimnim  asafiwssa adwyadl

= 4 o at Yy 9 o wag ¥
AU INYIATAT ﬂﬂ'l‘UumﬂT'I-JIﬂﬂ“iﬂﬂﬂulﬂﬁ'ﬂﬁ'}ﬂﬂ!‘nﬂ'ﬁﬂ']ﬂﬂﬁ:‘l]ﬁ ﬂ'qimiﬂ
¥
a =1 1 & w a @ A a a
Tnssnuirsiidudunilvesmsfinnmundngas Inomanituda sndniand

Uszynd Yszdiilmsinu 2556

AUTNITNMIADY nuiln¥e

57,3975 IABATTE pﬁ‘ .

seamie v ﬂ}

ATAUFNT WINUTA %z/

AR08 107199

AsAANIIIE  Adoyall NARwWITIAL  aAs @939‘

a A l{ -
ﬁilﬂﬂﬁ‘llﬂ*@ﬂﬂw?ﬂmﬁ"lﬁﬂg

aniuma TuTatwszeoundudnanmsaiansziis



o

o a 7 o o o LYy 2 o o
H?i’l’ﬁiﬁﬂd‘m ﬂ‘]'iwwu']'jg‘ljﬂiﬂiﬂﬂulu HFUATTHIUNTITIATUUAVDITTIINIAIU

L7

¥ernfinu wwiaan yaga

uNaANgYITAN v

Paan Inoaasiadia
= = o
19139 Wand
Ymsenmn 2556
J:i = o
sandSnmn 57.03.23134  1918AA)

¢ L = 9 ~
81ﬁ1iﬂﬂlﬁﬂ'ﬂ1‘ilﬂ ATANNITIU  ADUYYY

a 1
unnaeae
¥
a A g o as a 3 o a
Tnssnuiasiidumsiueaueitmsiagesssnnuoundsnuvesasunaioners
IR o &L o o Ay Yo = = J ' ' o
s luagailumsneaninldsuanutosiaz sz Tes Taegesszninuoundnuezgn
Jamomaiinmsina W Ingliaaudigauvgivos Tasszuumsiadsingmsel I Tagdl
a o' a? a o s [ a o &
wawuillsznoudioaes laToaua ity mudyuniinnuer IWaa 70 Tadwas 1o
T 1 s (-] é v 1 ar ﬁ'. =)
1Hlumssmnasdasnim lldaduloudniuasdadondesvaudsuuaaz iawdn
é 1 s 4 - 4 = o ar
munilirenuniosmtlnInsimed mwed laloalinnuenadu 452 uTumas uazfidds
ar 4 =) é ar o =1 1
2 Jnd gnldivenszdudidnnseuvesasisdniuna@ouerdilug AManuduvedinlag
TnayudgniavinnsesanlnInsiimes Ocean Optics HR4000 Hiinnwazidealunisia
¢ &
WInDe 0.02 W Tumas uazdseuisnadoaonAls Spectra Suite  Uanodunilsvouduly
° = 3 v @ o i - 14
udniwasdivua 600 lunsou gaiFouinnudsudeyaveunsosmiln Inslmosuazilae
= 2w ' ar w v = '3 IR a " -] o
dnAunilesunisildeswdsnundsnindleiiaunaidonaisis luassanegnuuriuia dmsy
g 3 a 4 a 4
M3NUTIVsWANWILEIved I Tagliumaua missaunaivesgaminInsiineslu
o o . = 9 o 1 ar = o
%0WALIF Spectra Suite A 20,000 ms WaMINARBIUAAIHHUNINMI IR TH Iagliaiyua
yosasmetuunadouefialugd uaatnnuausalumsBeuasgegaianlnadu 877.68

ar

- H H ¥ d o
wluwas Ieeunamsisaaaanindsnuves llneunlassesnuuilunmisialasassves

(4

uUaUWSINUiIa 1.41 diinasouTad

o o W = L4

4 a 4 ar o
mdiey unadoweriwlud , T Taglimaud , uoundss , mwes laTen

mlnInstimes



II

Title Development of photoluminescence system for measurements of
characteristics in semiconductor materials
Students Mr. Wanlop Moonoud

Miss. Sudarat  Chomchoey

Degree Bachelor of Science
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Co-Advisor Dr. S.Tipawan khlayboonme
ABSTRACT

In this special project, the energy band gap of GaAs that is a popular and useful
semiconductor material was measured using the photoluminescence (PL) technique at room
temperature. The experimental setup for the PL technique consists of a blue laser diode, a lens
with 70 mm focal length for collecting, focusing laser beam, an optical fiber connected with a
collecting lens at the one end, and a spectrophotometer. The laser diode with a wavelength of 452
nm and power of 2 W was used to photoexcite electrons in the GaAs semiconductor. The PL
intensity was measured by an Ocean Optics HR4000 spectrometer with a resolution of 0.02 nm
and acquired by Spectra Suite Software. The one end of the 600 micron core fiber optic was
connected to the spectrometer input and the other end was optimum aligned to collect the photo
emission from the GaAs sample mounted on a holder. All optical components including the
GaAs sample holder were mounted on an optical breadboard with an isolation system. For
collecting the incoming PL intensity, the integration time of the spectrometer set in Spectra Suite
software was 20,000 ms. The experimental result showed that the PL measurement of the GaAs
sample displayed luminescence peaks in the spectra at 877.68 nm. This luminescent photon that is

the energy of the emitted photon was a direct measure of the band gap energy, 1.41 eV.

Keyword Gallium Arsenic , Photoluminescence , Energy gap , Laser Diode , Spectrometor
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