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Effect of ZnTe Buffer Layer on Si-Based CdTe Epitaxial
Layers Grown by Molecular Beam Epitaxy

ZHANG Tian, JIANG Meng-jia, SUN Hong-li, GUAN Chong-shang, LI Zhen,
WANG Dan, SHE Wei-lin, TAN Zhen

(The 11th Research Institute of China Electronics Technology Group Corporation, Beijing 100015, China)

Abstract: The composite substrate layer, a crucial buffer layer in Si-based HgCdTe materials, changes the
epitaxial growth method of the ZnTe buffer layer within the composite substrate. The composite substrate is
prepared by directly growing the ZnTe layer using a molecular beam epitaxy system. The substrate tempera-
ture is then adjusted to identify a process more suitable for direct epitaxy. Scanning electron microscopy
(SEM) ., reflection high-energy electron diffractometer (RHEED), and white-light interferometry are used to
investigate the effects of varying substrate temperature, buffer layer thickness, and epitaxial growth method on
the material’s full width at half maximum (FWHM), phase deviation angle, roughness, RHEED patterns, and
dislocation density. The results show that a thicker ZnTe buffer layer significantly reduces the dislocation den-

sity by an order of magnitude. By first growing a low-temperature seed layer and then epitaxially growing the

W FE HHT: 2025-10-09
fEHEBAN: KAA99), B, ThrkA, Bild, TEANELS LM FTENAR.
E-mail: 18971656649(@139.com

INFRARED (MONTHLY)/VOL.46, N0.10, OcT 2025 http: //journal.sitp.ac.cn/hw



5546 £, 55 10 )

. Ab 53

ZnTe, the crystal orientation shift can be effectively reduced, resulting in even lower roughness.

Key words: ZnTe; composite substrate; Si-based HgCdTe ; molecular beam epitaxy
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