
 

Séminaire Seminar 
Le mardi 16 octobre 2018, 15h 

Des rafraîchissements seront servis dès 14h30 
Complexe de recherche avancée, pièce 233 

Université d’Ottawa, 25, rue Templeton 
*Le séminaire se déroulera en anglais.* 

 

Tuesday, October 16, 2018, 3 p.m. 
Refreshments served at 2:30 p.m. 

Advanced Research Complex, room 233 
University of Ottawa, 25 Templeton Street 

 
 

Antimonide-based membranes: Synthesis, integration, and strain-engineering 
Marziyeh Zamiri, private consultant 

 

Abstract: Despite the numerous demonstrations of III-V semiconductor membranes, Sb-based heterostructures have not been 
isolated from their epitaxial growth substrate. Here, we will discuss a few examples to illustrate the technological value of Sb-
based membranes in the field of infrared imaging and microelectronics. We will demonstrate a versatile release and transfer 
technique, which enables integration of any Sb-based heterostructure with a variety of hosts, including Si, polydimethylsiloxane 
and metal coated substrates. Our approach is based on capping the surface as well as the sidewalls of the membrane during 
release. Electron microscopy shows structural integrity of transferred membranes with thickness of 100 nm to 2.5 µm and lateral 
sizes from 24 × 24 µm2 to 1 × 1 cm2. Atomic force and electron microscopy reveal the excellent quality of the membrane interface 
with the new host. The crystalline structure of the membrane is not altered by the fabrication process, and a minimal elastic 
relaxation occurs during the release step, as demonstrated by X-ray diffraction and mechanical modeling. A method to engineer 
strain in Sb compounds by bending is theoretically illustrated. Continuum elasticity theory shows that up to ~3.5% compressive 
strain can be induced in an InSb quantum well through external bending. Photoluminescence spectroscopy and characterization 
of an infrared photodetector based on InAs/InAsSb bonded to Si demonstrate the functionality of transferred membranes in the 
infrared range. 
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joined the Center for High Technology Materials at the University of New Mexico where her research focus 
was on semiconductor (group III-V) optoelectronic devices, photodetector and laser fabrication, electrical and optical 
characterization. In December 2016 she finished her PhD and moved to the University of Wisconsin-Madison as a postdoctoral 
research associate. In Madison, she was involved mostly in group IV optoelectronic device fabrication and characterization and 
she also became an expert in material characterizations (SEM, EDS, XPS, and etc).  Dr. Zamiri has published two U.S. patents and 
over 15 journal and conference papers. 
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