


. w . 0 .
: UNMOTUANDN - HITIOUAN TN

mafnywezIeduiulsyglnssaiauuy Mos niidedoenlae

i ladiina3n

THE STUDY AND RESEARCH OF ZnO DIELECTRIC MOS CAPACITOR

J LT

038022
NI 'S /aned

o w o
TAYE FIFTINIUN

JARUPICH SURATHAMMANUN

=y = n’dv | T dr =t or =y s =
ImendinusisilumiuniiveamsanmnaamingasiEygn3aanssumaasumiiadia
v 3aanssuldh
PUNAINERY
wr = b s
amibunalulagnszoeundudgummaeaiansedia
W.71.2543

» ISBN 974-622-947-8
lﬁ!ﬂ’!l‘

m-uwmuu 3.8..0.2.2..
i, 1aou, V2018 20834




THE STUDY AND RESEARCH OF ZnO DIELECTRIC MOS CAPACITOR

JARUPICH SURATHAMMANUN

A THESIS SUBMITTED IN PARTIAL FULFILLMENT
OF THE REQUIREMENT FOR THE DEGREE OF
MASTER OF ENGINEERING IN ELECTRICAL ENGINEERING
SCHOOL OF GRADUATE STUDIES
KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG
2000

ISBN 974-622-947-8



COPYRIGHT 2000
SCHOOIL OF GRADUATE STUDIES
KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG



7 L P u
VaunaInede
amthunaluladinszoemnfudgammsmanszls

d
TuSusedineniinus

Wt Inefinus msfinpuagdsedaiulszy Taseadrauwy Mos Al ZaO
Huladidingsn

THE STUDY AND RESEARCH OF ZnO DIELECTRIC

CAPACITOR
4'! o =t = o w4
¥orlnanmn WNATINIAE  GITIIUHUA
srioilszdia 41061121
Pean Frnssusnaasylidha
-
mvin Aranssu AT R N

oorsdgnIugInetinus . - ArATTanl Bhunaad s - oY

o " = {
1.,
Y = o i\ \ % Yoy oA
AMSNITUMIADIINYIUNUE 3 Mepye
g = ™ N T =
59105 3qW5 gAgasos = % ?
SALAS. AUAUIA ANLAY ; {_5":/
SA.ANANA FusAsna 4 ‘—
ar q{ =
8113 03ANA Hloueiay ol ph
WA 95 3] e o' SIS\ WV J A
;:I - Y -

[ 24 = :; )
Junaeuil fiwen o Fawiau 2543 (a1 -12.00-13.00 U,

aaguifigoy o An 12 $u Fu 4.(Fee E12-403)

s/,ul:f:::"'

jJﬁ({ ﬂ:mmaﬂ's\‘sq ué";




s 4 o

= oo o o H
Wadeinatinug asAnuuazitedunulszyInsseamwy Mos Al

Fenoon lamilulndidnasn

Vinfns wernghve) gasssumiug
sHalezd1en 41061121

5en Inssumansumlun
MM Jranssulridh

A, 2543

LRy = e d a w o
mmiagmuqmnmuwuﬁ W23 911 1unan

UnAage

Tuinminudatuiidhmsaueiaiussqmsiadah Tased iy Mos A1
Sunsiann Taemsadeinladdnadndedeseentad zno) Fuilumsladidnasniisin
ANNUOUTY Woisy@nsnmuesaUnsaisisininlszion Mos v l#ansonin
Arumnuduvesees lavfinurutiAvessssdmedy - dufudsyylassadiauuy Mos fi
atadandesnladiiidnuamiiaisuRaiudafiudszgInseadn Mos vl
aredoddnouTlaenled  Taoldimsasdafulszylaseadte MOS uuurugIMTBs
FanousEUIV (100) shau. ¥iiaf nasmsaheiasui 1Asunsdussaounsa y
Faronludgnadisdenssvaunisailamesiuwy o lalea  uasldimsnacey
guanianieIdihludmene 9 c‘ﬁaxﬂquﬁuﬁﬁtﬁmﬁ’uﬂmﬁmﬁuﬂszqmiﬁqﬁam fio
mnmyludh, susedudacy uassus RN Feen o Taonisnaansia
amausAmanuy ih-ussiuvesdafulseyInssade . Mos Aanumnvess
SadoonTlad 5001500 Seansey wuhaumuwesti ladidnainezdsnanos s aR-
ﬁﬂﬁ"wumqﬂﬂsnﬂmzﬂ"tmmq"Mﬁwaq{;"w?ﬁaaﬂ‘lw‘{ﬁaﬁﬁwﬁauﬁuﬁ Ty
Iiuesdatonn ladroniimieufiesSa iy 139, 68, 46 W1luiadouAmns’
Fommmuivestudadeenladiiiu 500-1500 Ssamsen awdiiy fi1usaﬁuﬁmmummj§u
Seronladisn1dTAszine 337 Thadrelunseu uenenil dvams3iodannussgiling
aomamg Infhuesdafiudssylasaade Mos  wuhgUitelulinasenuandaninaug

Ilh-usefuvesduduyszy



Thesis Title The Study and Research of ZnO Dielectric MOS Capacitor

Student Miss Jarupich Surathammanun

Student ID. 41061121

Degree Master of Engineering

Programme Electrical Engineering

Year 2000

Thesis Advisor Assist. Prof. Jirawath Parnklang
ABSTRACT

The new structure of MOS capacitor was presented using high permittivity dielectric,
Zt-10 to enhance the capability of MOS devices. This structure gave improved circuit density with
equivalent circuit performances. The MOS capacitor, which fabricated with ZnO operated as the
general MOS capacitor with S$iO, insulator. The capacitors in this investigation were fabricated
by RF Diode Sputtering of the dielectric layer and using (100) oriented substrates of silicon,
which are n-type, p-type and n-type doped with gold atoms. The electrical characteristics that the
basic of semiconductor devices were studied, such as capacitance, threshold voltage and dielectric

strength of ZnQ. Capacitance-Voltage (C-V) characteristics were measured for various ZnO

thickness {500-1500 4 ). From the C-V measurement, ZnO thickness affected threshold voltage

and ZnO capacitance. Capacitive densities of ZnO were 139, 68, 46 nF/cm’ for various ZnO

thickness 500 to 1500 A respectively. Dielectric breakdown strength of ZnO is around

337 V/um. The dielectric geometry was no affected the capacitance-voltage characteristics.
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Space group

Ansfitlanfial (Lattice constant)
gANRBUMAT (Melting point)
AR (Hardness)

ansii ladiina3n (Dielectric constant)
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AL AN (Refractive index)
AITFDITNNEI9IU (Energy gap)
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6mm (Wurtzite)

P6, mc

a=3.24265 ;1 ,€=5.1948 :4
1975 °C

4 Mohs

8.5% 10" F/m

5.67 g/c:m3

oL, =4.0x10%, 0, =2.1x 10" °C"

n, = 1.9985, n, = 2.0147
3.7eV

81.39
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3.1.1 MSISUNUAUGINTBUIBIAYU (Wafer preparation)
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3.1.2 NIZVIUNITOBNTIATY (Oxidation)
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