NCCAVS Thin Film Users Group
(www.avsusergroups.org)

Topic: Advanced Memory
Meeting Date:  December 16, 2014

Time:  12:30 – 4:00 p.m.
FREE Lunch at 12:30PM sponsored by Kurt J. Lesker Company. Talks starting at 1PM.
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Semi Global Headquarters 
Seminar Rooms 1 & 2

3081 Zanker Rd.

San Jose, CA

**Park in SEMI Global Parking Lots ONLY**
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Meeting Sponsored by:
· Kurt J. Lesker Company
· HGST
· Vacuum Engineering & Materials (VEM)
This meeting focuses on thin film technologies and applications related to Advanced Memory technologies. The purpose of this meeting is to bring together leading researchers in academia, government, and industry with innovative technologies to nurture a free exchange of triumphs and challenges in the advances in Advanced Memory applications.
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Adesto Technologies, 
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Zheng (Jenny) Gao, 

Hitachi GST, 
Zheng.Gao@hgst.com
 

Michael Oye, 

Advanced Studies Laboratories (ASL) and Dept. of Electrical Engineering, University of California Santa Cruz, 
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12:30 PM -- FREE Lunch sponsored by Kurt J. Lesker Company
1:00 PM
Welcome and Introductions
1:10 PM - 1:35 PM
 

"The Internet of Things... ", Lucian Shifren, ARM
 

The Internet of Things... and Batteries, Hackers and CPU Architects, oh, and NVM. The story of the internet of things (IoT) and NVM requirements are closely tied together. Whether you consider power, security or CPU architecture, NVM technology and the abilities of the NVM technology will ultimately play a massive role in shaping the connected digital world and in many cases is the limiter in achieving this connected world.

 

Lucian Shifren is a Principal Engineer at ARM Inc. in the Silicon R&D group. His background is in quantum transport, device physics, process physics, technology development and the business of developing new technologies and ecosystems. He received a Ph.D. from Arizona State University and an MBA from Portland State University. Before joining ARM, Lucian was Sr. Director of Device Technology at SuVolta and prior to that spend almost a decade at Intel working on developing the latest technology nodes. Lucian was part of the team that integrated stress, understood the physics of stress and delivered the first HKMG and FinFET technologies. Lucian's engineering interest include all process technologies: logic, memory, sensors, new FEOL/BEOL technologies including material changes, device architecture changes and the use of new physical phenomena.
 

1:40 PM - 2:05 PM
"Memory selector devices", An Chen, Global Foundries
 

High-density memory arrays for data storage have become increasingly important in the semiconductor industry.  Highly scalable and low-power emerging memory devices offer great opportunities for memory arrays with ultra-high density.  However, in addition to the memory element, a critical enabler in memory arrays is the selector device.  Functional and scalable memory selector devices are still a major challenge, despite significant progress achieved recently.  This presentation will review memory selector device options and present an analysis on their technology requirements.  Key issues in high-density memory array design will be discussed.

 

An Chen is a Senior Member of Technical Staff at GLOBALFOUNDRIES, working on emerging memory technologies and beyond-CMOS research.  Prior to GLOBALFOUNDRIES, he worked on RRAM technology research at Spansion and worked at AMD as an assignee to Nanoelectronic Research Initiative.  He is currently chairing the Emerging Research Device (ERD) working group in ITRS.  He received his Ph.D. degree in EE at Yale University and his B.S. degree at Tsinghua University.
 

2:10 PM - 2:35 PM
"Perpendicular MTJ stack development for STT MRAM", Mahendra Pakala, Applied Materials
 

Perpendicular MTJ stack development for STT MRAM on Multi-Cathode PVD platform STT MRAM stands apart from other non-volatile memory  because it offers high endurance (>1012 writes) and fast access speeds (~ 10ns). Hence there is significant amount of work being done by memory chip manufactures to productize STT MRAM for various applications including embedded memory, last level cache memory and DRAM type stand-alone memory. Perpendicularly Magnetized Magnetic Tunnel (pMTJ) stacks are the material of choice because of better scalability compared to in-plane magnetized MTJ stacks. One of the challenges in productizing high density STT MRAM is that the perpendicular MTJ stacks consist of multiple thin film layers which are few A thick, which make the properties very sensitive to deposition parameters. This talk will focus on properties of pMTJ stacks deposited on Endura Multi-Cathode system. TMR of 200% was achieved at RA ~ 10 for a top pin pMTJ using optimized hardware and process. In addition, patterned MTJ data will be shown demostrating working MTJ down to 20nm electrical CD with ~ 20uA switching current.

 

Coffee Break 25 mins
 

3:05 PM - 3:30 PM
Perpendicular Magnetic Multilayers, Sangmun Oh, HGST
 

In recent years, Magnetic tunnel junctions that utilize perpendicular magnetic anisotropy (PMA) have obtained growing interests due to their potential application for  high density magnetic memory device. Among many perpendicular system, it is well known that [Co/Ni] or [Co/Pt] multilayers shows PMA explained by an interfacial contribution to the anisotropy. In this talk, I will present experimental data of perpendicularly magnetized [Co/Ni]or [Co/Pt] multilayer.  It is found that thickness ratio of Co and Pt is sensitive to effective perpendicular anisotropy energy (keff) and multilayer's repetition [Co/Pt] N also affects squareness of [Co/Pt] multilayer observed by out of plane measurement. Not only thickness and N effect, capping layer effect will be discussed.

 

Sangmun Oh, Reader Sensor development group in Hitachi global Storage Technologies (HGST), has ten years of experience in developing and transferring new technology into application in the field of magnetic recording industries. He specializes in crystal growth, magnetic tunnel junctions and Spintronics application. Prior to joining HGST, he worked in Hitachi Central laboratory in Japan and Western digital. He earned his Ph.D. degree from the University of Tokyo and worked as visiting scholar in Material science at Illinois University at Urbana- Champaign (UIUC)
 

3:35 PM - 4:00 PM
"NEMS memory for low power application", Jin-Woo Han, NASA Ames Center for Nanotechnology
 

As a non-change based non-volatile memory, the monolithic integration of NEMS and CMOS technology is presented for a low power application. The memory cells are based on moveable fins, integrated with a totally CMOS logic process that also employs FinFETs, as independent gates. Data storage is accomplished via the mechanical position of the fins, which are either centered in their channels or are contacting the gate (via electrostatic forces). These physical positions represent the binary digits 0 and 1, the basis of digital memory. The device features lateral actuation, with fins of various widths for different applications, and 10-nm air-gaps. It provides an operation voltage less than 10 V, sensing current window of 107 and data retention times of more than 104 seconds.

All presentations will be requested to be posted on the TFUG Proceedings webpages.
***Sponsorship***
 
· If you would like to sponsor this meeting or list a banner ad on the User Group website, check out our “NCCAVS Marketing/Sponsorship” opportunities at: 
http://www.avsusergroups.org/misc_pdfs/NCCAVS_marketing_opportunities.pdf 

