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ABSTRAK 

Penelitian ini bertujuan untuk membuat lapisan tipis PbSe dengan teknik evaporasi vakum untuk mengetahui adanya pengaruh variasi temperatur substrat terhadap parameter kisi kristal dan untuk mempelajari karakteristik lapisan tipis PbSe sebagai bahan semikonduktor yang meliputi karakterisasi struktur kristal, morfologi permukaan dan komposisi kimia. 

Preparasi lapisan tipis PbSe dilakukan menggunakan teknik evaporasi vakum yang bekerja pada tekanan ~10-5 mbar dengan melakukan variasi temperatur substrat. Temperatur substrat divariasi sebanyak 4 kali, yaitu tanpa pemanas, suhu 250oC, suhu 350oC, dan suhu 500oC. Setelah sampel lapisan tipis dihasilkan, kemudian sampel dikarakterisasi menggunakan XRD (X-Ray Diffraction) untuk mengetahui struktur kristal, SEM (Scanning Electron Microscopy) untuk mengetahui morfologi permukaan dan EDAX (Energy Dispersive Analysis X-Ray) untuk mengetahui komposisi kimia. 

Hasil karakterisasi XRD menunjukkan bahwa keempat sampel memiliki struktur kristal kubik pusat muka (face center cubic) dengan parameter kisi sampel 1 (tanpa pemanas): a = 6,216 Å, sampel 2 (suhu 250oC): a = 6,232 Å dan sampel 3 (suhu 350oC): a = 6,218 Å, sampel 4 (suhu 500oC): a = 6,228 Å. Variasi temperatur substrat menyebabkan adanya perbedaan kualitas lapisan tipis antara sampel 1, 2, 3, dan 4 yang ditandai dengan adanya perbedaan intensitas spektrum. Hasil karakterisasi SEM menunjukkan morfologi permukaan sampel yang terdiri atas butiran atau grain berbentuk keping persegi dengan ukuran antara 0,1 µm sampai 0,5 µm dan homogen. Berdasarkan hasil EDAX, lapisan tipis PbSe mengandung unsur kaya akan Pb dan miskin Se dengan persentase komposisi kimia Pb=64,08% dan Se=35,92%. Perbandingan molaritas Pb:Se adalah 1:0,56. 

Kata kunci: lapisan tipis, variasi temperatur substrat, semikonduktor PbSe, metode evaporasi vakum.
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ABSTRACT

This research aimed to create a PbSe thin film by vacuum evaporation technique and to determine the effect of substrate temperature variation on the lattice parameters of the crystal and to study the characteristics of a thin film of PbSe as a semiconductor materials which included characterization of the crystal structure, the surface morphology, and the chemical composition.

Preparation of a thin film of PbSe was performed using vacuum evaporation technique working at a pressure of ~10-5 mbar by conducting the substrate temperature variation. The substrate temperature was varied for 4 times, namely without heating, at a temperature of 250oC, 350oC, and 500oC. After the samples of thin film were generated, then the samples were characterized using XRD (X-Ray Diffraction) to determine the crystal structure, SEM (Scanning Electron Microscopy) to determine the surface morphology, and EDAX (Energy Dispersive Analysis X-Ray) to determine the chemical composition.
The XRD characterization results indicated that all samples had a crystal structure of a face center-ed cubic (face center cubic) with the lattice parameters of  sample 1 (without heating): a = 6,216 Å, sample 2 (temperature 250oC): a = 6,232 Å, and sample 3 (temperature 350oC) a = 6,218 Å, and sample 4 (temperature 500oC): a = 6,228 Å. Variation of the substrate temperature caused the difference in quality between the thin film of the samples 1, 2 and 3 which was characterized by the difference in intensity of the spectra. The SEM characterization results showed the surface morphology of sample consisted of grain with the shape of square with size between 0,1 µm and 0,5 µm and homogeneous. Based on the result of EDAX, a thin film of PbSe contained much elements of Pb and less Se, with the chemical composition percentage was Pb=64,08% and Se=35,92%. So, the molarity proportion of Pb:Se was 1:0,56.
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