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ABSTRACT

 

As semiconductor devices are scaled into the sub 50 nm regime, short-channel effects and poor subthreshold characteristics begin to be
problematic for traditional planar transistors. Novel device geometries with enhanced performance, defined by functional density, energy
efficiency, scalability, compatibility with CMOS, are required in order to push toward ever higher packing densities in memories and logic chips
with ever increasing energy efficiency.   University of California investigators have addressed this challenge by providing vertical silicon
nanowire array growth with tight control over size «20 nm), uniformity (± 10%), position (allow addressability), density (106_1012 cm·;
scalability), and precise doping.  They have demonstrated the first silicon nanowire vertical surrounding gate transistor (Si-NW -SGT). This
technology provides the possibility of integrating Si nanowire vertical surrounding gate transistors into arrays and stacks for memory and logic
technologies.

In contrast to currently available mentioned, the investigators approach relies on a bottom-up process to produce the precisely defined

"channel" (epitaxial silicon nanowire vertical array) of the proposed surrounding gate transistors. This vertical geometry also readily

differentiates from the previous work on nanowire transistors, all of which adopt a lateral device geometry. Using directed colloid seeding for

VLS-CVD SiNW synthesis provides precise control over nanowire diameter, growth density, and spatial distribution. At the same time, the SiCl4

precursor is highly effective for the growth of vertically aligned, single-crystalline SiNWs. Moreover, these techniques facilitate the direct

integration of nanowires into complex systems such as microfluidic devices. The versatility of these growth control methods stems from the use

of SiCl4 as the gas phase precursor.

Link to PCT patent application 

ADVANTAGES

»  «20 nm size

»  ± 10% uniformity

» 106-1012 cm density scalability

APPLICATIONS

» sub 50 nm semiconductor devices

» silicon nanowire vertical surrounding gate

» microfluidic devices
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Office of Technology Licensing Available Technologies Contact Us

https://techtransfer.universityofcalifornia.edu/NCD/Inquiry.aspx?campus=BK&TechID=17487
https://techtransfer.universityofcalifornia.edu/NCD/17487.html
http://ipira.berkeley.edu/
http://www.wipo.int/pctdb/en/fetch.jsp?LANG=ENG&DBSELECT=PCT&SERVER_TYPE=19-00&SORT=11288086-KEY&TYPE_FIELD=256&IDB=0&IDOC=1478845&C=00&ELEMENT_SET=BASICHTML-ENG&RESULT=1&TOTAL=1&START=1&DISP=25&FORM=SEP-0/HITNUM,B-ENG,DP,MC,AN,PA,ABSUM-ENG&SEARCH_IA=US2006032153&QUERY=PCT%2fUS06%2f032153
http://www.google.com/patents/US20110233512
https://techtransfer.universityofcalifornia.edu/NCD/Inquiry.aspx?TechID=17487
https://techtransfer.universityofcalifornia.edu/UCtechalerts
https://techtransfer.universityofcalifornia.edu/categories.aspx?id=11
https://techtransfer.universityofcalifornia.edu/categories.aspx?id=108
https://techtransfer.universityofcalifornia.edu/NCD/24252.html?int_campaign=Inventors-Other-Tech-section
http://ipira.berkeley.edu/
http://techtransfer.universityofcalifornia.edu/default.aspx?campus=BK
https://ipira.berkeley.edu/our-team


University of California, Berkeley Office of Technology Licensing

2150 Shattuck Avenue, Suite 510, Berkeley,CA 94704

Tel: 510.643.7201 | Fax: 510.642.4566

ipira.berkeley.edu/ | otl-feedback@lists.berkeley.edu

© 2009 - 2011, The Regents of the University of California

Terms of use | Privacy Notice

http://ipira.berkeley.edu/
http://ucop.edu/terms/index.html
https://techtransfer.universityofcalifornia.edu/privacy.html

