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According to the original proposal, the research plan was divided into t h e  tasks: 
(a) KFOW of oxide heterostructures for interface engineering using slniidard thin film 
deposition techniques , (b) atomic level characterization af oxide hcterastrudwcss using 
such techniques as STEM-7, combined with AFWSTM a id  conventiclnnl high-resolution 
inicroscopy (HRTEW and (c) Eoperlv nieosurciiie~i~c; of aspects imporlnnt to oxide 
lieternstructures using standard charcaterimtion methods, including dielectric properties 
and dynamic cadiodoluminescence measurements. 

Each of these topics were Wier classified 011 Uie basjs of ~ y p e  of oxide 
heterastmcnue. Type I oxide hetetostructui-es consisred of active dielectric leycrs, 
iiicludiiig the materials Ba,Sr,.;Ti03 (BST), Y203 and 2302. Type 11 lirternst~-~ietures 
consisted of fermelectric active layers such as I~slirhanum nraiiganstr. mid Type 111 
heterostructures consist of phosphor oxide active, layers such as Eu-doped Y 203.  

Accomulishrneiits in Type I oxides: 

Deposiiion by pulsed laser ublufian and optiiniznlion of vul'ious high a i d  niedjum-K 
(dielectric constant) oxide films such as RST, Y203, and ZrOz 611 Si substrntcs. 
Characterization of microstnicture by atomic scale techniques, includiiig HRTEM. 
XPS and XRR. 
Characterization and optimization of efectrical propellies (Capacitance-Voltage and 
C u m t  Voltage). 
Eliminalion of thermodynamically stable intedaciol Si02 layer by hifill temperatwe 
hydrogen ambient meals  to passivate dangling silicon bonds. 
Suppression of interfacial layer formation using silicon surface pre-nirridation prior to 
deposition of the fiIms 
Nanometer scale cheinical characterizatioii of the interface for iiiterl'acid layer 
compo si tion 
Close intcraction with Motorola, Inc. and North Carolina A&T Ilniversity for 
characxerization of electrical properties. 

Accomdisbments in Tm e_Tt oxides; 

Deposition by puke laser ablation and optimization of various co~ossd 
mngnrloresisrivc film including doped perovskite LMO (Lao.7MnOj.B doped with Ca, 
Ba, Sr, Pb) to act as a ferrotmgiiefic biisiiig source to PBCMO 
(Pro.~~Bao.osCao,~Mn03.s) on LaAl0~  substrates. 
Characterization of atomic-scale microstructure by HRTEM, XRD and convelltional 
TEM. 
Cbarncreridon of magiieuc properties of the oxide films by SQUID 
Deposition and cliaracterizntion of TMR (Tunneling Magnctorcsistancc) iunteriais by 
pulsed h e r .  ablation and sputtering. 
Enliancecl MR ratios and lower transition tanperaturcd of these oxides due to dopiiig 
refinements in the microstructure. 



RCG! DEPT OF ENERGY _tjRY-20-2003 10: 13 
L .  

a 
t 

' .2 
Accamulishments in Tvpe I11 oxides; 
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Deposition by puZ,md luwr ohhion  and optimization of-europium aciivarcd ytrriuni 
oxide (Eu:YzO3) on various substrates, including quartz. sapphire, Si, and LanlO,. 
Deposition of diamond b u f k  layers to cnlmnce surface rouhgncss of the films and 
consequently the optical properties. 
Characteriatjon of interfaces using STEM-2 microscopy, IIRTEM, XKD mid XPS. 
Optical property characterization using cathadoluminescelice (CL) m d  
pho~ol uninesceiice (PL). 
Devclopmcnt of a model that prcdicts the behavior of phosphor thin filws based 011 
numerous mriables such as substrate type, film thickness, crys(alJinity, etc. 
Strong interactions with Motorola. Inc. and Odc Ridgc National Laboratory in 
characterization and property measurement. 
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