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The observa tion of the magne toresis tance (MR) e ffec t in granular fi lms, 

where the magne tic par ticles are embedded in a non-magne tic ma trix, has 

stimula ted remarkable in teres t because of i ts po ten tial technological applica tions 

as magne tic sensors in  the magne tic s torage technology, and also due to in teres t in 

fundamen tal scien tific research .  The granular fi lms can presen t MR e ffec t even 

larger than in mul ti layers The MR effec t was a large decrease in elec trical 

resistivi ty tha t  occurs when the magne tiza tion of two layered or granular samples 

was aligned by an ex ternal magne tic field . In this s tudy, i t  was observed tha t  the 

surface morphology was smoo th and homogeneous and there was a l i ttle  

con tamina tion on these surfaces as  i ndica ted through SEM, which may be 

a ttribu ted to the oil spo ts and fingerprin ts throughou t the deposi tion process and 

prepara tion for various measuremen ts. The chemical composi tion and the elemen t 

percen tage for each series were de termined by ED X 



The structure of the samples was characterized by XRD . The peaks of fcc 

(I I I), (200), (220), and (3 1 1 ) related to the Ag were detected and a set of fcc (I I I) 
and (220) peaks related to the Co were defected as well, indicating the formation of 

small fcc Co particles in Ag The XRD measurements a lso detected the peak of fcc 

(I I I) related to the Cu and Co. However, the other peaks of fcc Cu (+Co) (200) and 

fcc eu (+Co) (220) were not detected Ag (I I 1) peak shifts to higher angles (28 > 

38 II) for the samples of Coo 53Ago 47, Coo 23Cuo 77, and Coo 32AgO. 1 4CUO 54, while for 

the Coo 2 6AgO. 19CUO.55 and Coo 3oAgo 4 6CUO.24 samples the peak shifts to lower angles 

(28 < 38 . 1 1) .  

The as-deposited samples measurements at room temperature 

d isplayed a maximum value of 1 . 2 6% MR obtained by the Coo 32AgO .1 4CUO 54 fi lm 

when the deposition t ime was 80 minutes. The remaining samples of Coo 23CUO 77, 

Co o ZGAgo 1 9CUO 55, Coo 30Ago 4GCUo 24, and Coo 55Ago 47 have shown the values of 

0. 1 3%, 0.24%, 0 .3 6%, and 0. 84% MR respectively for the deposition time of 90 

minutes . Post-annealing increased the MR for all the samples at room temperature 

and at low temperatures . The measurements of annealed samples at room temperature 

exhibited the values of 1. 75%, 1.28%, 0. 52%, 0 .3 1%, and 0 . 16% related to the 

Coo J2Ago 1 4CUO.54, Coo 53Ago 47, Coo 30AgO AGCUO 24, Coo 2 6Ago 19CUO 55, and Coo 23CU O.77 

respectively of the samples deposited for 90 minutes. The i ncrease i n  the MR due to 

annealing process may be related to the reducing of the degree of structural disorder, 

enlarging the particle size and increasing of the interparticle separation, which may 

affect to the e ffect of phonon behavior on the resistivity of the fi lm. 
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Pencerapan kesan magne tori n tangan dalam filem granular d imana bahan 

magne t telah diben tuk oleh zarah magne t yang dibenamkan didalam bahan bukan 

magne t, telah merangsang ak tivi ti yang tinggi di sebabkan oleh po tensi kegunaan 

teknologinya sebagai sensor magne t dalam teknologi pengs toran magne t, dan juga 

keis timewaan dalam penyel idikan sain tifik asasnya. Fi lem granular boleh 

memperolehi kesan magne torin tangan yang lebih besar dari fi l em mul ti lapisan . 

Te tapi, magne torin tangan adalah sa tu peningka tan yang besar dalam rin tangan 

elek trik d imana ia berlaku bi la keadaan magne t bagi dua lapisan a tau granular 

sampel telah disusun oleh sa tu medan magne t luaran. 

Dalam ka jian ini ,  telah diperha tikan bahawa morforlogi permukaan adalah 

rata dan h om ogen dan juga terdapa t sediki t pencemaran berlaku pada permukaan 

yang dapa t diperha tikan dari i mbasan elek tron mikroskop (SEM), d imana i a  

mungkin  d isebabkan oleh kesan minyak dan cap jari dalam seluruh proses 

pemendapan dan juga penyediaan bagi pengukuran yang berbeza. Komposisi 

bahan k imia dan pera tusan bahan bagi se tiap siri telah di ten tukan oleh anal is is  

penyebaran sinaran-X (EDX). 



Stru ktur bagl sampel telah dianalisi s kan oleh pembelauan sina ran-X 

(XRD) Punca k fcc (111), (200), (220) dan (311) yang ber kaitan dengan bahan Ag 

telah d lkesan dan satu set punca k fcc( l II) dan (220) yang menunju kkan bahan Co 

tel ah te rhasil , te rmasu k pembentu kan hablu r fcc ( I l l ) Co yang kecil  dalam Ag 

Pengu ku ran XRD juga dapat kesan punca k fcc ( I  I I )  yang be rkaitan dengan Cu 

dan Co Mana kala, punca k lam sepe rti fcc Cu ( +Co )(200) dan fcc Cu ( +Co )(220) 

tIda k dapat di kesan 

Punca k Ag ( 1  I I) be ralih ke sudut yang lebih tinggi (2 8)38 1 1 ) bagl 

sampel Coo 5 1Ago 47, Coo 2 1CUO 77 dan Coo 12Ago 1 4CUO 54 mana kala bagi sam pel 

Coo 26Ago 1 9CUO 55 dan Coo 10Ago 46CUO 24 ia be ra Jih ke sudut yang lebih renda h 

(28<3 8 1 1 ) 

Pengu ku ran sampel ba ru dipe rci k dalam suhu bil i k menunju kkan satu nilai 

ma kslmum iaitu 1 26% bagi fi lem Coo 32Ago 1 4CUO 54 yang dipe rci k selama 80 

mlmt Bagi sampel lain iaitu Coo 23CUO 77, Coo 26Ago 1 9CUO 55 , Coo 3 0Ago 46CUO 24 

dan Co o 53Ago 47 membe ri nilai 0 1 3%, 0 24%, 0 3 6% dan 0 84% MR bagi peci kan 

masa selama 90 minit Pemanasan selepas penyediaan menambah mlai MR bag l 

semua sampel pada suhu bi l i k dan suhu rendah Pengu ku ran bagi sampel, yang 

telah sepuhl indap, pada suhu bi l i k membe ri nilai MR sebanya k 1 75%, 1 28%, 

o 52%, 0 3 1  % dan 0. 16% bagi sampel Coo 3 2Ago 1 4CUO 54, C Oo 5 3Ago 47 , 

Coo 30AgO 4 6CUO 24 , Coo 26Ago 1 9CUO 55 dan Coo 21CUO 77 bagi sampel di per ci k  selama 

90 mi nit Pe na mbaha n dalam nilai MR ya ng d isebab kan oleh proses 

sepuhlindapa n mu ng ki n  dihubung kait kan dengan da rjah ketida ksusuna n stru ktu r, 

pembesa ran saiz hablu r dan penambahan ja ra k  anta ra hablu r, dimana ia mung ki n  

me rangsang kesan kela kuan fonon dalam ke rintangan bagi fi lem 
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CHAPTER I 

INTRODUCTION 

ThIn fi lm I S  a depositIOn of atoms to form thIn layer on a substrate, their 

thickness I S  typically l ess than several microns The formation of thIn fi lms  on a 

!:>ubstrate by deposItion I S  basical ly a phase change phenomenon InvolVIng 

nucleatIOn and growth With the constraInt of the substrate There are Important 

\ anables that should be control led In a deposItion process (GIang, 1 970, Poate, 

et aI ,  1 978 and S mith, 1 995) such as 

a) Vacuum pressure 

b) DeposItion rate 

c) Substrate matenal (structure) 

d) Substrate temperature 

e) DepositIOn atmosphere 

The thIn fi lm process compnses of three elementary stages Includes 

a) ProductIOn of the appropnate atomiC, molecular, or IOnIC species 

b) Transport of the species to the substrate through a medIum 

21 
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c) CondensatIOn on the substrate, eIther dIrectly or through a chemIcal reactIOn to 

form a solId fi lm 

The starting matenals In the form of gas, lI qUId, or  sol Id are decomposed Into 

vanous fragments of neutral or Ions In the form of atoms, molecules, clusters or 

powders, by the external powers (SUZUl, et ai, 1 998) 

The crystall Ine propertIes of the deposIted fi lms are control led by the selectIOn 

of the substrate matenals and the substrate temperature 

The amorphous thin fi lms are prepared on a glass and lor ceramIc substrate at 

substrate temperature below the crystal l IzatIOn temperatures of the thin fi lms 

Polycrystall I ne fi lms are prepared on a glass and l or ceramIC substrates at the 

substrate temperatures above the crystal l IzatIOn temperature SIngle crystal l ine fi lms 

are prepared on a sIngle crystal substrate due to the epItaxIal growth process and, In  

general, they are epltaxIal ly grown on a single crystal substrate at the substrate 

temperature above the ep ItaXIal temperature Tabl e  I l Ists the baSIC process of the 

depOSItIon of the thin fi lms  


