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ABSTRAK 

MUHAMMAD IZATUL AL FAJAR. Komparasi Sifat Struktural, Optik, dan 

Listrik Film Tipis BaxSr1-xTiO3 (x = 0; 0,125; 0,25; 0,375) terhadap Material Bulk 

Berbasis DFT+U. Dibimbing oleh IRZAMAN dan FAOZAN.  

Film tipis BaxSr1-xTiO3 (BST) berpotensi untuk perangkat optoelektronik, 

tetapi anomali sifat makroskopis akibat cacat sintesis sering mengaburkan sifat 

intrinsiknya. Penelitian ini bertujuan menganalisis secara komparatif sifat optik, 

struktural, dan listrik film tipis BST (x = 0; 0,125; 0,25; 0,375) berbasis eksperimen 

dan simulasi DFT+U. Film disintesis menggunakan metode deposisi larutan kimia 

di atas substrat Si(100) tipe-p. Karakterisasi meliputi spektroskopi UV-Vis, difraksi 

sinar-X, dan pengukuran I-V, yang disandingkan dengan kalkulasi DFT+U. Hasil 

menunjukkan celah pita optik eksperimen berkisar 1,73–3,29 eV, dengan anomali 

penurunan drastis pada x = 0,25 (1,73 eV) yang terbukti berasal dari keadaan 

subcelah pita akibat cacat struktural, bukan sifat intrinsik. Secara struktural, film 

membentuk fase kubik efektif dengan parameter kisi eksperimen (4,21–4,24 Å) 

lebih besar daripada prediksi DFT (3,92–3,96 Å) akibat regangan tarik epitaksial 

dari substrat. Sifat listrik mengonfirmasi kontak Schottky yang fotoresponsif. 

Pendekatan komparatif ini berhasil memisahkan pengaruh ekstrinsik dari sifat 

intrinsik material, memberikan landasan strategis untuk rekayasa film tipis BST 

pada aplikasi sensor cahaya. 

Kata kunci: celah pita energi, deposisi larutan kimia, film tipis BST, regangan 

epitaksial, teori fungsional kerapatan 

 

ABSTRACT 

MUHAMMAD IZATUL AL FAJAR. Comparation of Structural, Optical, 

and Electrical Properties of BaxSr1-xTiO3 (x = 0; 0.125; 0.25; 0.375) Thin Films and 

DFT+U  Bulk Material. Supervised by IRZAMAN  and FAOZAN.  
Barium Strontium Titanate (BST) thin films are promising for optoelectronic 

devices, but macroscopic anomalies from synthesis defects often obscure their intrinsic 

properties. This study aims to comparatively analyze the optical, structural, and 

electrical properties of BST thin films (x = 0; 0.125; 0.25; 0.375) using experimental 

and DFT+U approaches. Films were synthesized via chemical solution deposition on 

p-type Si(100) substrates. Characterizations included UV-Vis spectroscopy, X-ray 

diffraction, and I-V measurements, which were compared with DFT+U calculations. 

The experimental optical band gaps ranged from 1.73 to 3.29 eV, with a drastic 

anomalous drop at x = 0.25 (1.73 eV) proven to originate from sub-band-gap states due 

to structural defects rather than intrinsic properties. Structurally, the films formed an 

effective cubic phase, with experimental lattice parameters (4.21–4.24 Å) larger than 

DFT predictions (3.92–3.96 Å) due to epitaxial tensile strain from the substrate. 

Electrical properties confirmed a photoresponsive Schottky contact. This comparative 

approach successfully isolates extrinsic influences from intrinsic material properties, 

providing a strategic foundation for engineering BST thin films in light sensor 

applications. 

Keywords: BST thin films, chemical solution deposition, density functional 

theory, epitaxial strain, optical band gap 
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