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Abstract
The creation of ever higher density chips with faster speeds and lower power consumption is one of the major 
goals being persistently pursed by the microelectronics industry. Device integration on silicon-on-insulator 
(SOI) wafers offer a sustainable, long-term pathway for scaling various devices such as sensors, photodiodes, 
and most importantly, complementary metal oxide semiconductor (CMOS). Fabrication of SOI wafers is 
typically performed using an ion-implantation-based technique in which implanted hydrogen atoms react with 
broken silicon bonds and create hydrogen-filled microcracks which can propagate in a direction parallel to the 
wafer surface. The top Si layer is then split apart and bonded to an oxide layer, to form SO1 wafers. However, 
there are technical challenges for the fabrication of nanolayered SO1 wafers, with the top Si layer less than 
100 nm thick. We have recently developed novel approaches to transfer an ultrathin Si layer by using a buried 
strained layer or highly doped layer to provide H trapping centers during hydrogenation, with following 
advantages: 1) The crack location can be controlled by adjusting the position of the H-trapping layer; and 2) 
the crystalline quality of the transferred layer is greatly improved due to reduced irradiation damage. We have 
realized the lift-off of a Si layer with a thickness of 15 nm, which is not achievable by previous techniques. This 
talk will give an overview of the status and perspective of ion cutting techniques.
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