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CONFERENCE AT A GLANCE
SUNDAY, May 18th

6:00 PM – 8:00 PM
REGISTRATION



Plaza Registration

MONDAY, May 19th 


7:00 AM – 7.00 PM
REGISTRATION



Plaza Registration

7:00 AM – 8:45 AM
BREAKFAST FOR WORKSHOPS



TBD

8:45 AM – 5:00 PM
CS MANTECH WORKSHOPS



Governor’s Square 15


8:15 AM – 4:45 PM
ROCS WORKSHOP



Governor’s Square 14

11:45 PM –12:45 PM
LUNCHEON FOR WORKSHOPS



TBD

6:00 PM – 9:00 PM
EXHIBITS RECEPTION



Plaza Exhibit/Foyer

TUESDAY, May 20th


7:00 AM – 5:00 PM
REGISTRATION

  

Plaza Registration

7:00 AM – 8:30 AM
Continental Breakfast



Plaza Exhibit/Foyer

8:00 AM – 8:30 AM
OPENING CEREMONIES



Plaza Ballroom D, E, F

8:30 AM – 10:00 AM
SESSION 1: Plenary 



Plaza Ballroom D, E, F


10:00 AM – 5:30 PM
EXHIBITS OPEN 




Plaza Exhibit/Foyer

10:00 AM –10:30 AM
BREAK

  

Plaza Exhibit/Foyer

10:30 AM –12:30 PM
SESSION 2: GaN Reliability and Characterization



Plaza Ballroom D, E, F

12:30 PM – 2:00 PM
EXHIBITS LUNCH

  

Plaza Exhibit/Foyer

2:00 PM – 3:20 PM
SESSION 3: Manufacturing

  

Plaza Ballroom D, E, F

3:20 PM – 3:40 PM
BREAK

  

Plaza Exhibit/Foyer

3:40 PM – 5:20 PM
SESSION 4: Yield


Plaza Ballroom D, E, F

5:30 PM – 6:30 PM 
EXHIBITORS’ FORUMS



Plaza Court 1-6


5:30 PM – 6:30 PM
STUDENT FORUM 

  

Plaza Court 7


7:00 PM –10:00 PM
INTERNATIONAL RECEPTION


 

Downtown Aquarium
Buses Depart at 6:45 PM
WEDNESDAY, May 21st 

7:00 AM – 5:00 PM
REGISTRATION



Plaza Registration

7:00 AM – 8:30 AM
EXHIBITS BREAKFAST

  

Plaza Exhibit/Foyer

7:00 AM – 10:30 AM
EXHIBITS OPEN



Plaza Exhibit/Foyer

8:00 AM – 9:40 AM
SESSION 5: Novel and Emerging Optoelectronic Devices

Plaza Ballroom D, E, F
 8:00 AM – 9:40 AM
SESSION 6: GaN Power Devices

 


Plaza Ballroom A, B, C

9:40 AM – 10:20 AM
BREAK



Plaza Exhibit/Foyer

10:20 AM – 12:00 PM
SESSION 7: Process - Metallization



Plaza Ballroom D, E, F

10:20 AM – 12:00 PM
SESSION 8: Normally Off GaN Power Devices



Plaza Ballroom A, B, C


12:00 PM – 1:30 PM
OPEN LUNCH 

1:30 PM – 3:10 PM
SESSION 9: Process – Thin Films



Plaza Ballroom D, E, F

1:30 PM – 3:10 PM
SESSION 10: Process – GaN (1)





Plaza Ballroom A, B, C

3:10 PM – 3:30 PM
BREAK



Plaza Exhibit/Foyer

3:30 PM – 5:10 PM
SESSION 11: Transistor Technology


Plaza Ballroom D, E, F

3:30 PM – 5:10 PM
SESSION 12: Process – GaN (2) 



Plaza Ballroom A, B, C

5:10 PM – 5:50 PM
RUMP SESSION RECEPTION



Governor’s Square 10-15

5:50 PM – 6:50 PM
RUMP SESSIONS A-D

  
Governor’s Square 10-15

7:00 PM – 9:00 PM
SEMI Standards Meeting

  

Plaza Court 2

THURSDAY, May 22nd


7:00 AM – 9:30 AM
REGISTRATION

  

Plaza Registration

7:00 AM – 8:30 AM
CONTINENTAL BREAKFAST



Plaza Exhibit/Foyer

8:00 AM – 9:40 AM
SESSION 13: Epitaxial Growth



Plaza Ballroom D, E, F

8:00 AM – 9:40 AM
SESSION 14: Process - Backend



Plaza Ballroom A, B, C

9:40 AM –10:00 AM
BREAK



Plaza Exhibit/Foyer

10:00 AM –11:50 AM
SESSION 15: GaAs Characterization



Plaza Ballroom D, E, F

10:00 AM –11:40 AM
SESSION 16:  Materials for GaN Technology


Plaza Ballroom A, B, C


11:50 AM – 1:10 PM
LUNCH - TBD

1:10 PM – 2:40 PM
SESSION 17: Heterogeneous Integration



Plaza Ballroom D, E, F

2:40 PM – 4:00 PM
SESSION 18: Interactive Forum



Plaza Exhibit/Foyer

4:00 PM – 4:30 PM
CLOSING RECEPTION



Plaza Exhibit/Foyer
MESSAGE FROM THE
CONFERENCE CHAIR
CS MANTECH is where we build valuable connections throughout our industry!


It is ONLY at CS MANTECH where you can find an international body of industry experts, sharing business and technical knowledge. In 2014, we bring our community for the first time to the Mile-high City Denver, Colorado, USA! It is my pleasure to invite you to be part of this elite group at the Sheraton Denver Downtown Hotel between May 19 and May 22, 2014. This gathering in 2014 marks the 29th year of this very important international gathering.


Attendees at CS MANTECH are all in. The technical expertise, business leadership, marketing vision and all-around camaraderie give our conference the most unique qualities for any international conference. Our opening session this year, to be held on Tuesday May 20th, hosts three industry leaders that will discuss the vision of wireless mobile communication through year 2020, important trends in RF design for mobile devices, and the expected market penetration of wide-bandgap SiC and GaN power devices in comparison to recent advances in Si power switches.. The remaining technical sessions of the conference will cover a broad standard of technologies and applications, including photonics, optoelectronics, LEDs, and power devices, along with special sessions devoted to issues related to all aspects of volume manufacturing with GaAs, GaN, SiC, and other compound semiconductors. Our technical sessions will offer the most current state of the art in device technology, reliability, processing and materials across the broad compound semiconductor industry.


The other major attraction to attendees of CS MANTECH is the ability to come together during many social events of the conference. Members of academia, government, and international industry love to interact on the personal level as well as the technical. These social events will start with the Exhibitor’s Reception on Monday evening, move to an International Reception Tuesday night at the Denver Downtown Aquarium, sustain the fun with the lively-debated Rump sessions on Wednesday, and finish with the Closing Reception on Thursday. These events are planned for enjoying old friends and giving the opportunities to make new ones. As I know you can’t resist, it’s OK to also network with new colleagues from around the world. 


This year in Denver is going to be another conference worth attending. Again, I invite you to make plans to be part of this unique event.

Scott Sheppard

Cree, Inc.

Chair, 2014 CS MANTECH Conference

2014 CONFERENCE SPONSORS

(Partial list as of February 28, 2014)


CS MANTECH is an independent not-for-profit organization whose mission is to promote technical discussion and scientific education in the compound semiconductor manufacturing industry. The continued success of the conference is enabled by donations from corporate sponsors. The 2014 CS MANTECH Conference Committee gratefully acknowledges the support from our sponsors.
Platinum Sponsors:

Skyworks Solutions, Inc.
RF Micro Devices
Plasma-Therm LLC
Northrop Grumman ES
Gold Sponsors:

	WIN Semiconductor
	Virginia Diode

	Sumika Electronic Materials, Inc
	SPTS

CMK

	Materion Corporation
	AIXTRON SE

	Brewer Science
	


Silver Sponsors:
TriQuint
M/A-COM Technology Solutions
Freiberger 

Cree, Inc.
AXT
2013 CONFERENCE SPONSORS

We would again like to thank our 2013 sponsors!

Platinum Sponsors:

	Materion Corporation
RF Micro Devices

WIN Semiconductor
	Plasma-Therm LLC
Skyworks Solutions, Inc.



Gold Sponsors:

	Accel-RF
	AXT

	Brewer Science
	Freiberger

	Hitachi Cable
	MAX IEG

	TriQuint Semiconductor
	Virginia Diode


Silver Sponsors:
AIXTRON SE

Northrop Grumman ES
M/A-COM Technology Solutions

SPTS Technologies

2014 CONFERENCE HIGHLIGHTS

With the 2014 conference, CS ManTech continues its mission to provide an educational and instructional forum for those actively involved in the “nuts and bolts”, practical day to day aspects, of the compound semiconductor industry. With a broad ranging program and exhibition, the conference will once again serve to be the venue for anyone active in the technical or commercial arenas of the industry. 

The first day of the 2014 conference will follow the traditional format and feature a series of technical workshops. This year’s workshops follow a broad theme of identification and resolution of quality issues. Tutorials will cover data mining and scripting, the use of open source software, problem identification and characterization, and modeling. On Monday night, the CS MANTECH Exhibits open with the Exhibitor’s Reception. This provides the first opportunity to meet and interact with both other conference attendees and the represented suppliers and service providers from within the CS industry. 

On Tuesday morning, this year’s Plenary speakers will address the future of two areas of keen interest and great significance for the CS Industry. Scott Townley, Verizon Corporate Technology, will present a service provider’s view of future wireless communications requirements and Jay Kruze, Amazon (Lab 126), will discuss the trends in RF design and technology for mobile devices. In the final presentation of the session, Anup Bahalla, United SiC, will address the prospects for Wideband Gap SiC and GaN adoption in the light of the competing Si technologies. On Tuesday afternoon, the technical sessions continue with a series of invited presentations focused on GaN reliability and defect characterization. These will include an overview of GaN Reliability by Dave Via, ARFL, the application of DLTS to GaN by Prof. Yutaka Tokuda, The Aichi Institute, and TEM Defect Imaging Techniques by Prof. Petra Specht, University of California. The final presentation of the session will be on Electrochemical Degradation Mechanisms in AlGaN/GaN HEMTs by Dr. Feng Gao, MIT. After lunch in the Exhibits, the conference will continue with the traditional CS MANTECH sessions devoted to Yield and Manufacturing. Contributed papers in these sessions report tangible improvements in wafer breakage, yield, equipment maintenance, automation, process control and uptime that translate to direct cost reductions. The Tuesday technical session will conclude with both the Exhibitor Forums and Student Forum. The Exhibitor forums provide an opportunity for attendees to hear the latest developments from the Exhibitors. The Student forum provides an opportunity for students to explore career options through networking with members of the CS community in academia, industry, and government laboratories. Following the forums is the International Reception. This year, the reception will be held at The Downtown Denver Aquarium, home to more than a million gallons of underwater exhibits showcasing the world’s diverse marine environments. 

On Wednesday, the conference continues with a range of contributed presentations in parallel technical sessions. Broadly these are split by technology, with GaN Power Devices, Normally-off GaN Devices and GaN Processing covered in one track and Optical Devices, Process Metallization, Thin Film Processing and Transistor Technology as alternatives. The Rump Sessions will kick off in the evening after the completion of the technical presentations. Topics for debate, discussion, and friendly disagreement will include GaN reliability, the future of GaAs as the preferred technology for power amplifiers, the merits of via’s vs flip chip, and the prospects for thinner substrates. 

On Thursday, the technical sessions resume and will cover Epitaxial Growth, Backend Processing GaAs Characterization and Materials for GaN Technology. Invited presentations from Debbora Alhgren, Cascade Microtech on Transimpedance Amplifiers and Prof Y Mori, Osaka University, on bulk GaN crystal growth will conclude the morning sessions.  On Thursday afternoon, the presentations will address the broad subject of Heterogeneous Integration, including advanced bonding techniques, GaN on Si, and an invited overview of the DARPA DAHI program given by Daniel Green.  The interactive forum will kick off after the completion of the presentations and provides a unique opportunity to directly engage the participating authors. A variety of topics from processing, novel devices, novel materials and characterization will be included. As part of the forum, we will also be holding the conference closing contest, which this year sees a new twist on the Ugly Picture contest. Not only will the ugliest picture receive a prize, but those present will have a chance to provide their own captions. Prizes for the ugliest picture and best caption, as picked or penned by the attendees, will be awarded. 

As CS MANTECH enters its 29th year, the conference continues to promote and reflect both the technical advances and commercial interests of the CS community. On behalf of the 2014 Technical Program Committee who have diligently worked to assemble the program, Welcome to Denver!

CS MANTECH WORKSHOP


As has been traditional for many years, the day before the official opening of the Technical Program we sponsor a high level Workshop. This all-day event allows the audience to receive a comprehensive and detailed insight into a specific subject relevant to the semiconductor community. Previous Workshops, for example, covered the manufacturing process for a specific device from the design phase all the way through to the product itself or provided the contributions of compound semiconductors to Green Energy. The authors presenting during the Workshop are experts in their fields of activity. 

Our workshop will cover what you should do when confronted with unexpected SPC results from quality control or with customer complaints:

· The use of Data Mining for efficient preparation and analysis of statistical data to support fast and fact-based decisions 

· State-of-the-art Failure Analysis, based on high-performance equipment in conjunction with sophisticated simulation software

Together, these will demonstrate excellent tools to support today’s high volume manufacturing of semiconductor devices and circuits and to achieve and maintain the quality standard expected by our customers.

I. Data Mining


The workshop will start with Chris Kirchberg from SAS. First, he will present an introduction to data mining covering the fundamentals of JMP, a widely used tool in the community for this application. This will give insights on how to get the appropriate set-up of data into the tool, cross-check that data for errors or missing values, prepare for analysis (via table manipulation or recoding), and explore the shape and features of the data using different distributions. Chris will then shift to various analysis methods, ranging from t-Test, ANOVA, and correlations to screening through several hundreds of responses at once to find the meaningful few. Other more advanced data mining methods like multiple regression and decision trees will be discussed as well.

In his second presentation Chris will introduce JSL, the Scripting Language of JMP. For the attendees to get more familiar with JSL, he will explore the scripting language by looking at different examples and applications. This will be presented through different uses for JSL ranging from automating routine tasks to customized reports and interfaces for the purpose of creating capabilities not found in JMP. In addition, various ways to create, share, and package scripts will be shown.

During manufacturing of an RF frontend module a huge amount of data is generated and stored into databases. Whether PCM or die sort electrical test data collected in the fab or RF functional test of the final part this data is a treasure which needs to be analyzed. Thorsten Saeger from TriQuint will show in our next session that comprehensive and reproducible data analysis will enable informed decisions. It will help to gauge product performance and it will drive failure analysis and the understanding of reliability. Furthermore it will help to improve product performance, yield, and ultimately the gross margin of the part. Thorsten will walk the audience through examples of analysis of data collected in RF module frontend manufacturing including data extraction using SQL, exploratory analysis using both the open source language R and the enterprise software TIBCO Spotfire, and automated analyses using Python.  
II. Failure Analysis


Once a huge data set is conquered and negative trends, unusual yield patterns, or significant deviations from customer specifications are found, what are the next steps to follow? Product engineers will be complaining and informing the fab that there are issues and tools are down because they are misbehaving. Determining the source of the failure at the die level then can be the hardest part. 

Corey Nevers of TriQuint will cover a number of examples of how to take yield loss from a spot or crescent on a wafer yield map, or perhaps from a shoulder on a test distribution, and identify a failure mode. He will discuss methods of isolating device level failures within a circuit with the aim of finally driving to root cause. This work typically ends in an investigation by high resolution electron or ion beam tool to look into the depth of the device material at the atomic level. Armed with this knowledge, the responsible engineer can improve the internal process enabling the fab to send out more precious die to its customers!

The second talk will be by Temel Buyuklimanli from Evans Analytical Group. Based on inputs from those first level investigations on the problem, Temel will allow the audience to look “inside” devices (VCSELs, HEMTs, HBTs, TJ-Diodes, LEDs) as well as circuits for damage or deviation from standard design or reference, which can be root causes for the identified problem. This will be accomplished by using materials characterization techniques such as SIMS and TEM with capability to detect 1-2 nm layers with < 2% repeatability for dopant, impurity, and alloy composition measurements. In addition to experimental results and related explanations, recommendation will be presented for failure remedy as well as further potential improvement for device-/ circuit-performance.



Electronic Design Automation (EDA) software is an invaluable resource during the design and development phases of a new product or technology. But are there other uses for this powerful software? Brian Kleven from TriQuint will take the audience through several case studies showing how Agilent’s Advanced Design System (ADS) can be used during the failure analysis process. Being able to potentially simulate these failure modes can be critical as the RF modules being shipped today get more and more complicated. The examples in this workshop will cover the use of simulations for both predicting the potential failure modes and verifying the root cause found by the Failure Analyst.

The final presentation by Nelson Braga from Synopsys will provide an introduction to Technology CAD (TCAD) as well as an insight into Compound Semiconductor related applications. Key numerical methods and transport models, the basis for physics-based TCAD simulations, with emphasis on the requirements for modeling hetero-structure devices will be described. This will include specifics such as the treatment of mole fraction dependencies in ternary and quaternary compounds and the incorporation of polarization effects in III-nitrides. GaN HFET, III-V HBT, and SiGe HBT technologies will be used as examples for which Nelson will illustrate simulation of DC and AC characteristics. Trade-offs, such as impact of doping or layer thickness on performance, will demonstrate the capability of TCAD simulations to pre-screen promising device structures before fabrication.

2014 ROCS WORKSHOP
Reliability of Compound Semiconductors

Monday, May 19th, 2014

Sheraton Denver Downtown Hotel

Room: 

8:15 a.m. - 4:45 p.m.


The 29th annual ROCS Workshop - formerly known as the GaAs Rel Workshop - will be held in conjunction with the CS MANTECH Conference on Monday May 19th, 2014, at the Sheraton Denver Downtown Hotel, Denver, CO. This meeting is sponsored by the JEDEC JC-14.7 Committee on GaAs Reliability and Quality Standards and the EIA.

The ROCS Workshop brings together researchers, manufacturers and users of compound semiconductor materials, devices and circuits. Papers presenting latest results, including work-in-progress and new developments in all aspects of compound semiconductor reliability will be presented. Potential authors are invited to submit an electronic copy of a one to two page comprehensive summary, suitable for a 15 minute presentation, to: Peter Ersland, Peter.Ersland@macomtech.com, (978)-656-2817. The deadline for receipt of submissions is March 3rd, 2014; late papers of significant interest may be considered up to the date of the Workshop. The Advanced Program will be published at http://www.jedec.org/home/gaas/ approximately one month prior to the meeting.

Advance registration for the workshop is $100 for students, $200 for JEDEC members, and $225 for non-members; on-site registration is $250. Registration includes a full day of ROCS presentations, two breaks, a luncheon and a copy of the Proceedings. Late registration will be available starting at 7:30 a.m. on the morning of the workshop. For further information or to register on-line (through May 5th, 2014), visit our web site at http://www.jedec.org/home/gaas/, or contact: Peter Ersland, Workshop Technical Program Chair, M/A-COM Technology Solutions, 100 Chelmsford Street, Lowell, MA 01851, (978) 656-2817, Peter.Ersland@macomtech.com.
INTERNATIONAL RECEPTION


Join us for a fantastic evening at the fun and frankly fabulous Denver Downtown Aquarium, famous for fish and fine food - http://www.aquariumrestaurants.com/downtownaquariumdenver/visitorinfo.asp always high on lists of Denver attractions! The event will be Tuesday May 20 from 7:00 – 10:00 p.m.

In addition to the usual great food, drink, and camaraderie you expect from CS MANTECH gatherings, we have full run of the facility including the Dive Lounge, Nautilus Ballroom, Aquarium Restaurant with glass walls into the big tank, and 9 separate exhibits. There will wandering animal ambassadors - have YOU ever been up close and personal with a sloth, hobnobbed with a porcupine, or hung out with an African serval? You can see a Tiger Presentation, pet the sting rays, and even see a show by, and get your picture taken with, the lovely Mystic Mermaids, as shown! And, no, you don’t have to go into the tank for pictures!

Drinks and dinner will be served accompanied by live local music. As always, this reception provides an excellent opportunity to meander around, renew old acquaintances, and make new ones in a unique social setting. 

CS MANTECH extends an invitation to family and friends that may be accompanying you at the Conference to join us at this special event Tuesday night. Guest tickets are $50 each. We strongly encourage you to purchase guest tickets at the time of your registration to ensure space at the reception.
INDUSTRY EXHIBITS


The Industry Exhibits at CS MANTECH offer participating companies a unique opportunity to reach out and interact with representatives from across the compound semiconductor industry that have a real interest in exhibitor offerings. The Exhibits at CS MANTECH are a forum for companies to showcase their products and services for the compound semiconductor community. This provides excellent visibility to a wide range of CS-focused participants from around the globe and offers a good return on investment.


The Exhibits begin on Monday evening with the Exhibits Reception. Food and drinks will be served in the Exhibits area, where friends, colleagues, suppliers, and even competitors will gather to catch up on the first full evening of the conference. The Exhibits Reception is an excellent occasion for networking and a chance to meet and greet the assembling conference attendees.


Throughout the day on Tuesday and Wednesday, we have set up the conference to maximize opportunities for exhibitors to interact with attendees. This year the exhibit space is located in a centralized location immediately adjacent to the session halls, which will serve to enhance the flow of attendees through the area. Breakfast, lunch, and extended coffee breaks between technical sessions will also be served in the Exhibits during these days. Following the technical sessions on Tuesday, exhibitors will give short presentations introducing or highlighting new products in the popular Exhibitors’ Forum. All these events around the exhibits provide extended opportunities for exhibitors to interact with conference attendees to seek out new customers, maintain person-to-person rapport with existing customers, and advance public relations with the compound semiconductor industry in general.


Exhibitor information and on-line registration can be found on the Exhibitor Link on the CS MANTECH website
 (http://csmantech.org/exhibitors/exhibitors.html). 

Please remember to sign up for the Exhibitors’ Forum if interested. Exhibitor Forum slots are on a first-come-first-served basis and the number of slots are limited!


For any questions related to Exhibiting at CS MANTECH, please contact the 2014 Exhibits Chair, Drew Hanser at 651.494.5610 or exhibitor@gaasmantech.org.

2014 EXHIBITORS LIST
(Partial List as of March 1st, 2014)
	
	Accel-RF Corporation


	AIXTRON


	AXT, INC.


	BISTel America Inc.


	Brewer Science


	Brolis Semiconductors


	C&D Semiconductor Services, Inc.


	Cascade Microtech, Inc.


	China Crystal Technologies Co., Ltd.


	Compound Semiconductor


	Cree, Inc.

	CS CLEAN SYSTEMS, Inc.


	DOWA International Corporation


	ePAK International


	EpiWorks


	Evans Analytical Group


	Evatec Ltd.


	FRT of America


	Hitachi Metals Ltd


	II-VI


	Inspectrology LLC


	Intelligent Epitaxy Technology Inc


	KITEC microelectronic technology


	KLA-Tencor


	MEI


	MicroChem Corp.


	Momentive Performance Materials


	Oxford


	Plasma-Therm, LLC


	Pozzetta


	Proton Onsite


	RIBER INC.


	SAES Pure Gas


	SAFC Hitech


	SAMCO Inc.


	Semiconductor Today


	Shin-Etsu MisroSi


	Solid State Equipment LLC


	SPTS Technologies


	Sumika Electronic Materials, Inc.


	Vacuum Engineering & Materials


	Virginia Diodes Inc.


	Visual Photonics Epitaxy Co., Ltd.


	Wafer World Inc.


	Yole Developpement 


	

	

	


Special Thanks to our 2013 Exhibitors!

	Accel-RF Instrument Corporation

	AIXTRON SE

	Albemarle Electronic Materials

	Ammono

	Associated Material Processing 

	AXT, INC.

	Brewer Science, Inc.

	C&D Semiconductor Services, Inc.

	China Crystal Technologies Co., Ltd

	Compound Semiconductor Magazine

	Cree Inc.

	CS CLEAN SYSTEMS

	DOWA International Corporation

	EpiWorks, Inc.

	Evans Analytical Group

	EVATEC NA

	Ferrotec USA 

	Final Phase Systems

	Freiberger USA

	Hitachi Cable, Ltd

	HUETTINGER Electronic, Inc.

	II-VI Incorporated : WBG Materials

	INNOViON Corp.

	Insaco, Inc

	Inspectrology

	Intelligent Epitaxy Technology Inc.

	IQE

	JST Manufacturing, Inc.

	KITEC microelectronic technologie GmbH

	KLA-Tencor

	Lehighton Electronics

	MEI Wet Processing Systems & Services

	MicroChem Corp

	Momentive

	NANO-MASTER, Inc.

	Nanometrics

	Nanotronics Imaging

	Oerlikon Leybold Vacuum / Oerlikon Systems

	Oxford Instruments

	Plasma-Therm

	Proton Onsite

	PVA TePla America Inc.

	Quantum Focus Instruments Corporation

	Quik-Pak 

	RIBER INC

	SAES Pure Gas

	SAFC Hitech

	SAMCO Inc.

	Semicat

	Semiconductor Today

	Shin-Etsu MicroSi

	Soitec USA

	Solid State Equipment LLC

	SPTS Technologies

	Sumika Electronic Materials, Inc.

	Teikoku Taping System

	Trion Technology 

	Vacuum Engineering & Materials

	Virginia Diodes Inc.

	Visual Photonics Epitaxy Co., Ltd

	Wafer World Inc.

	YOLE DEVELOPPEMENT


2013 BEST PAPERS AWARDS


At the 2014 Opening Session on Tuesday May 20th, CS MANTECH will formally recognize the authors of the best paper and best student paper of the previous conference, as determined from the conference attendee votes tallied from your 2013 feedback forms. 


The conference Best Paper Award is named in honor of Dr. He Bong Kim, the founder of the International Conference on Compound Semiconductor MANufacturing TECHnology. The He Bong Kim Award winner for the 2013 Conference is:

Characterization and Control of Insulated Gate Interfaces on GaN-Based Heterostructures. Tamotsu Hashizume and Masamichi Akazawa1, Research Center for Integrated Quantum Electronics, Hokkaido University, Japan, JST-CREST, Japan.


The responses in 2013 warranted an Honorable Mention to the Best Paper Award which goes to:

Yield Learning of a GaAs-Based High-Throw Count Switch for Handset Applications. Tertius Rivers, Corey Nevers, Chi-hing Choi, Hui Liu, TriQuint Semiconductor, Hillsboro, Oregon, USA. 

The Best Student Paper for the 2013 Conference, for which the principal student author will receive a special cash award of $1000, is:

600 V High-Performance AlGaN/GaN HEMTs with AlN/SiNx Passivation. Zhikai Tang, Sen Huang, Qimeng Jiang, Shenghou Liu, Cheng Liu and Kevin J. Chen, Department of Electronic and Computer Engineering, The Hong Kong University of Science and Technology, Hong Kong 


The committee also wishes to award a Best Student-Honorable Mention where the principal student author will receive a special cash award of $500:

Improvement in enhanced spontaneous emission of Resonant Cavity Light Emitting Transistors via Inductively Coupled Plasma Etching Top Distributed Bragg Reflector. Mong-Kai Wu, Michael Liu, and Milton Feng, Department of Electrical and Computer Engineering University of Illinois, Micro and Nanotechnology Laboratory, Urbana, IL, USA.


Congratulations to these award winning teams for their excellent presentation and technical contribution to our field.

SEMI STANDARDS MEETING


The SEMI Standards meeting is scheduled for Wednesday May 21st, from 7:00 pm to 9:00 pm (immediately following the Rump Sessions. The SEMI Compound Semiconductor (GaAs, InP and SiC) Committee invites CS MANTECH Conference attendees interested in the development of internationally approved standards for wafer specifications to attend this meeting. Topics being addressed are GaAs, InP, and SiC dimensions/orientations and electrical properties, epitaxial layer specifications (which properties should be specified, and how they are to be verified), and non-destructive test methods. 

Based in San Jose, CA, SEMI is an international trade association serving more than 2,400 companies participating in the semiconductor and flat panel display equipment and materials markets. SEMI maintains offices in Brussels, Moscow, Tokyo, Seoul, Hsinchu, Beijing, Singapore, Austin, Boston and Washington, DC. For additional information, please contact: Co-Chair: James Oliver of Northrop Grumman at 410-765-0117 or j.oliver@ngc.com, Co-Chair: Russ Kremer of Freiberger Compound Materials at 937-291-2899 or russ@fcm-us.com, or at SEMI Standards contact Paul Trio at 408-943-6900 or ptrio@semi.org.
UGLY PICTURE AND
CAPTION CONTEST


Due to its overwhelming popularity last year, we are again having our famous Ugly Picture Contest! Bring in your ugliest photos from your daily work, along with your favorite descriptive caption to give it that unique perspective. Don't be shy, proudly display those distinctive wafer map plots, unparalleled FIB cross sections, stunning reliability failures, memorable yield loss analysis results, and experiments gone awry. We all have them somewhere - as screen savers, saved on our computers, or tacked to our cubical walls. Just print it out, give it a caption, and tack it to the board we will provide. Everyone gets a vote - we will provide the ballot, you all get to vote for your one top favorite. 
So get creative and post those photos with captions for judging! And just to make it all worthwhile, we will award a prize to the Ugliest Picture winner.

CONFERENCE CLOSING RECEPTION


The Conference Closing Reception will bring the 2014 edition of CS MANTECH to an end. It will immediately follow the Interactive Forum. Drinks and snacks will be provided to foster a congenial final opportunity to exchange business cards, ideas, and experiences.


Returning this year is a Feedback Form Raffle. Your opinion on the Feedback Form is very valuable to the CS MANTECH committees in structuring the conference and programs year-to-year and in choosing the best paper awards. This year, when you turn in your Feedback Form you enter a raffle for a prize. It’s as simple as that! The drawing will be held at the Conference Closing Reception, though you need not be present to win. In addition, votes will be tallied and the Best Poster presentation, best Ugly Picture and Caption award winners being announced.
2014 EXECUTIVE COMMITTEE

Conference Chair

Scott Sheppard, Cree, Inc.
Technical Program Chair

Paul Cooke, IQE RF
Publication Chair

Dave Via, Air Force Research Laboratory
Local Arrangements Chair

Alex Smith, Brewer Science
Exhibits Chair

Drew Hanser, Veeco Instruments, Inc.
Workshop Chair

Ruediger Schreiner, AIXTRON SE 

Publicity Chair

Mike Sun, Skyworks Solutions, Inc.

Sponsorship Chair
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TECHNICAL PROGRAM 

Monday, May 19th

CS MANTECH WORKSHOPS
Chair: Ruediger Schreiner, AIXTRON SE 

7:30 AM 
Registration
8:45 AM 
Welcome and Introductions
Workshop A: “Data Mining”
 9:00 AM
A1 Fundamentals of JMP

Chris Kirchberg, SAS Institute
10:00 AM
A2 Introduction to JMP Scripting


Chris Kirchberg, SAS Institute
10:30 AM
BREAK
10:45 AM
A3 Data Analysis – PCM, Diesort and Product Test – using Open Source  Tools and Enterprise Software

Thorsten Saeger, TriQuint Semiconductor, Inc.
11:45 AM
WORKSHOP LUNCH
(CS MANTECH & ROCS)

Workshop B: “Failure Analysis”
 12:45 PM
B1 Problem Notification and Localisation Techniques

Corey Nevers, TriQuint Semiconductor, Inc.
1:45 PM
B2 Epi Failure Analysis, Process Monitoring and Growth Design Aide

Temel Buyuklimanli, Evans Analytical Group
2:45 PM
BREAK
3:00 PM
B3 Failure Analysis Prediction & Validation using EDA Software

Brian Kleven, TriQuint Semiconductor, Inc.
4:00 PM
B4 Device Simulation: TCAD for Compound Semiconductor Device – 


Design and Performance Optimization


Nelson de Almeida Braga, Synopsys
5:00 PM
WORKSHOP CLOSING

6:00 PM
EXHIBITS RECEPTION
ROCS WORKSHOPS
Chair: Peter Ersland, M/A-COM Technology Solutions
7:30 AM    ROCS Registration

- 8:30 AM

8:15 AM    ROCS Workshop Sessions

- 4:45 PM

11:45 AM
WORKSHOP LUNCH
(CS MANTECH & ROCS)

6:00 PM
EXHIBITS RECEPTION

Tuesday, May 20th

8:00 AM 
Conference Opening


Scott Sheppard, Cree, Inc.

Conference Chair

8:10 AM
2013 Conference Best Paper Awards


Scott Sheppard, Cree, Inc.

Conference Chair

8:20 AM
Technical Program Highlights


Paul Cooke, IQE

Technical Program Chair

SESSION 1: PLENARY
Chairs: 
Paul Cooke, IQE 


Scott Sheppard, Cree, Inc.
8:30 AM
Invited Presentation


1.1 Wireless Communications 2020

Scott Townley, Verizon Corporate Technology
9:00 AM 
Invited Presentation


1.2 Trends in RF design and Technologies for Mobile Wireless Devices

Jay Kruze, Amazon (Lab 126)
9:30 AM 
Invited Presentation


1.3 Market Penetration of Wide-Bandgap SiC and GaN Technology in Light of Silicon Superjunction and IGBT Technology Evolution

Anup Bhalla, United Silicon Carbide, Inc.
10:00 AM
BREAK
SESSION 2: GaN RELIABILITY AND CHARACTERIZATION


Chairs: 
Shawn Burnham, HRL
Tom Low, Agilent
10:30 AM
Invited Presentation


2.1 GaN Reliability – Where we are and where we need to go
G.D. Via, AFRL
11:00 AM
Invited Presentation
2.2 Traps in MOCVD n-GaN Studied by Deep Level Transient Spectroscopy and Minority Carrier Transient Spectroscopy
Yutaka Tokuda, Aichi Institute of Technology
11:30 AM
Invited Presentation


2.3 Finding (point) Defects in (nitride-based) Device Structures using TEM Imaging Techniques
Petra Specht, University of California in Berkeley

12:00 PM
Invited Presentation
2.4 Electrochemical Degradation Mechanisms in AlGaN/GaN HEMTs
Feng Gao, Carl. V. Thompson, Jesús del Alamo and Tomás Palacio, Massachusetts Institute of Technology

12:30 PM
EXHIBITS LUNCH
SESSION 3: MANUFACTURING
Chairs: 
Gene Kohara, Marubeni NA
Arnold Chen, Aurrion
2:00 PM
3.1 Wavetek’s GaAs Manufacturing in 6” CMOS Fab
Weber Wei, Jeff Lin, MT Wu, Jackie Huang, Sam Chou, Amos Yen, CG Shih, Vance Su, MY Chen1 and Alex Chien1, Wavetek Microelectronics Corporation, 1 United Microelectronics Corporation

2:20 PM
3.2 Precision-guided Equipment Maintenance in a Modern Foundry – Case Study
Dimitry Gurevich, Ariel Meyuhas and Marino F. Arturo, MAX I.E.G. LLC

2:40 PM
3.3 Implementing Simple Automation on Legacy Equipment without OEM Support
Corey Anderson and Dana Schwartz, TriQuint Semiconductor

3:00 PM
3.4 A Case Study in Support of the Captive Fabrication Facility
Gerhard S. Schoenthal, Thomas W. Crowe, Jeffrey L. Hesler, and Stephen H. Jones, Virginia Diodes, Inc.

3:20 PM
BREAK
SESSION 4: YIELD
Chairs: 
Corey Nevers, TriQuint Semiconductor
Judy Kronwaser, NovaSiC
3:40 PM
4.1 GaAs Wafer Breakage Reduction
ShibanTiku, Bruce Darley, Manjeet Singh , Ernesto Ambrozio and Patrick Santos, Skyworks Solutions Inc.

4:00 PM
4.2 Cost Reduction Strategies for Equipment Repair and Maintenance
Heather Knoedler and Bob Delotto, Skyworks Solutions, Inc.
4:20 PM
4.3 Yield Improvement of Voltage Regulator in Next-Generation Wifi Front-End Module
Peng (Tom) Cheng, Patrick Carroll, Tom Rogers and Dain Miller, RF Micro Devices, Inc. 

4:40 PM
4.4 Yield Enhancement of 0.25 μm GaN HEMT Foundry Technology
Wei-Chou Wang, Jhih-Han Du, Che-Kai Lin, Ming-Hung Weng, Cheng-Wen Peng, Wen-Kai Wang and Walter Wohlmuth, WIN Semiconductors Corp.

5:00 PM
4.5 Improvements to a mm-Wave GaN MMIC Process with Comprehensive and Efficient Process Control Monitoring
Shawn D. Burnham, David F. Brown, Robert M. Grabar, Dayward R. Santos, Dana C. Wheeler, Samuel J. Kim, Thomas C. Oh, Steven T.W. Chen and Miroslav Micovic, HRL Laboratories
5:30 PM 
EXHIBITOR AND STUDENT FORUMS 
Please refer to the posted placards in the exhibit area for forum participants and scheduled presentations.
7:00 PM 
INTERNATIONAL RECEPTION

Buses depart at 6:45 pm.
Wednesday, May 21st
SESSION 5: NOVEL AND EMERGING OPTOELECTRONIC DEVICES
Chairs: 
Patrick Fay, University of Notre Dame

Kevin Stevens, IQE
8:00 AM
Student Presentation
5.1 Design and Modeling of Mid-Infrared Transistor-Injected Quantum Cascade Lasers 
Kanuo Chen and John Dallesasse , University of Illinois at Urbana-Champaign
8:20 AM
Student Presentation
5.2 Optimization of Selective Oxidation for 850 nm (IR) and 780 nm (Visible) Energy/Data Efficient Oxide-Confined Microcavity VCSELs
Michael Liu, Mong-Kai Wu, and Milton Feng, University of Illinois at Urbana-Champaign
8:40 AM
Student Presentation
5.3 Front-Side-Illuminated InGaAs/InP Modified UTC-Photodiodes with Cliff Layer 
Wenjun Li 1, Andreas Beling 2, Joe Campbell 2, Glen Hillier 3, Chris Stender 3, Noren Pan 3, and Patrick Fay 1 ,1Department of Electrical Engineering, University of Notre Dame, 2Department of Electrical and Computer Engineering, University of Virginia, 3 MicroLink Devices, Inc.
9:00 AM
Student Presentation
5.4 Characterization of InxGa1-xAs Tunnel Junction Light-Emitting Transistors 
Cheng-Han Wu and Chao-Hsin Wu, National Taiwan University

9:00 AM
Student Presentation
5.5 Spur-Free Dynamic Range Measurements of the Hybrid-Light-Emitting Transistor 
PL.Lam 1,2, J.M.Dallesasse1and G.Walter2, 1University of Illinois at Urbana-Champaign, 2Quantum Electro Opto Systems Sdn Bhd
SESSION 6: GaN POWER DEVICES
Chairs: 

Toshihide Kikkawa, Fujitsu 







Laboratories





Dave Wang, GCS
8:00 AM
Student Presentation
6.1 Stability and Temperature Dependence of Dynamic RON in AlN-Passivated AlGaN/GaN HEMT on Si Substrate 
Zhikai Tang, Sen Huang1, and Kevin J. Chen, Hong Kong University of Science and Technology, 1 Institute of Microelectronics, Chinese Academy of Science.
8:20 AM
6.2 Effect of Multi-Field Plates on GaN-on-Silicon HEMTs Reverse Breakdown and Leakage Characteristics
T. Boles 1, D. Carlson 1, L. Xia 1, A. Kaleta 1, C. McLean 1, D. Jin 1, T. Palacios 2, G. W. Turner 3and R. J. Molnar 3 , 1MACOM Technology Solutions, 2Massachusetts Institute of Technology,3 Massachusetts Institute of Technology, Lincoln Laboratory

8:40 AM
6.3 Recent Progress in GaN-on-Diamond Device Technology
J.D. Blevins1, G.D. Via1, K. Chabak1, A. Bar-Cohen2, J. Maurer3 and A. Kane3 , 1Air Force Research Laboratory(AFRL) 2Defense Advanced Research Projects Agency(DARPA) 3Booz Allen Hamilton

9:00 AM
6.4 Boron-Doped P Nanocrystalline Diamond Gate Electrode for AlGaN-GaN HEMTs
Andrew D. Koehler, Travis J. Anderson, Karl D. Hobart, Marko J. Tadjer, Tatyana I. Feygelson, Jennifer K. Hite, Bradford B. Pate, Charles R. Eddy, Jr. and Francis J. Kub, Naval Research Laboratory
9:20 AM
Student Presentation
6.5 Npn GaN/InGaN Heterojunction Bipolar Transistors Using a Palladium-Based Contact Scheme
Yi-Che Lee, Tsung-Ting Kao, Jeomoh Kim, Mi-Hee Ji, Theeradetch Detchphrom, Russell D. Dupuis and Shyh-Chiang Shen, Georgia Institute of Technology
9:40 AM
BREAK

SESSION 7: PROCESS - METALLIZATION
Chairs: 
Keith Wieber, RFMD
Marty Brophy, Avago
10:20 AM
7.1 The Effect of Ni Content on Lateral Diffusion of Alloyed Au-Ni-AuGe Ohmic Contacts in GaAs-AlGaAs pHEMT Structures
Mike Powers, John Staroba and Japheth Cheng, Agilent Technologies
10:40 AM
7.2 Pad Adhesion Investigation and Layout Optimization
Xiaokang Huang, David Gonzalez, Duofeng Yue, Jinhong Yang, Jeremy Middleton, Van Tran, 
Bang Nguyen, and Harold Isom, TriQuint Semiconductor Inc.

11:00 AM
7.3 A Mathematical Model to Determine the Impact of Through-Wafer-Vias on Backside Plating Thickness
Jens Riege, Skyworks Solutions, Inc.
11:20 AM
7.4 Yield Improvement of Metal-Insulator-Metal Capacitors in MMIC Fabrication Process based on AlGaN/GaN HFETs
S. A. Chevtchenko, S. Freyer, L. Weixelbaum, P. Kurpas, and J. Würfl, Ferdinand-Braun-Institute

11:40 AM
7.5 Improved Availability for Copper Plater Tools
Patrick Santos and Jens Riege, Skyworks Solutions, Inc.

SESSION 8: NORMALLY OFF GaN POWER DEVICES
Chairs: 
Naveem Tipirneni, Texas Instruments
Ming-Yih Kao, TriQuint Semiconductor
10:20 AM
8.1A New Approach for GaN Normally-Off Power Transistors: Lateral Recess for Positive Threshold Voltage Shift
P. Waltereit, A. Leuther, J. Rüster, H. Czap, R. Iannucci, S. Müller, M. Mikulla and O.Ambacher, Fraunhofer Institute

10:40 AM
8.2 Influence of Atomic Hydrogen Treatment on the Threshold Voltage of p-Gate High Voltage GaN Transistors
E.V Erofeev , V.S.Arykov., V.A.Kagadei, M.S. Stepanenko, A.I.Kazimirov , and I.V.Fedin., Research and Production Company Micran

11:00 AM
Student Presentation
8.3 High-Performance Normally-off GaN MIS-HEMTs with Dual Gate Insulator employing PEALD SiNx Interfacial Layer and RF-sputtered HfO2 


Woojin Choi1, Hojin Ryu1, Ogyun Seok1, Minseok Kim1, Ho-Young Cha2, and Kwang-Seok, 1Department of ECEand ISRC, Seoul National University, 2School of EEE Hongik University, Seoul 

11:20 AM
Student Presentation
8.4 The Effects of Gate Metals on the Performance of p-GaN/AlGaN/GaN High Electron Mobility Transistors 
Finella Lee, Liang-Yu Su, and JianJang Huang, National Taiwan University
11:40 AM
Student Presentation
8.5 Homojunction GaN p-i-n Rectifiers with Ultra-low On-state Resistance
T.-T. Kao, J. Kim, Y.-C. Lee, M.-H. Ji, T. Detchprohm, R. D. Dupuis, and S.-C. Shen, Georgia Institute of Technology

12:00 PM 
OPEN LUNCH 

SESSION 9: PROCESS - THIN FILMS
Chairs: 
Steve Mahon, Cascade Microtech
Shiban Tiku, Skyworks Solutions
1:30 PM
9.1 ALD HfO2, Al2O3, and PECVD Si3N4 as MIM Capacitor Dielectric for GaAs HBT Technology
Jiro Yota, Kai Kwok, and Ravi Ramanathan, Skyworks Solutions, Inc.

1:50 PM
9.2 Thermal Property of WNiSi Thin Film Resistor 
Xiaokang Huang, Duofeng Yue, Arif Choudhury, Paul Horng, Charles Dark, Elisabeth Marley, Jinhong Yang, Craig Hall and Harold Isom, TriQuint Semiconductor
2:10 PM
9.3An An E-beam Evaporation Deposition Process for TaNx Thin Film Resistors
Lam Luu-Henderson, Shiban Tiku, Hong Shen1, Richard Bingle, Daniel Weaver, Gary Hu, Cristian Cismaru, Mike Sun, Manjeet Singh and Ravi Ramanathan, Skyworks Solutions, Inc., 1Formally Skyworks Solutions
2:30 PM
Student Presentation
9.4 Engineered Tunneling Contacts with Low-Temperature Atomic Layer Deposition of AlN on GaN 


Kevin Voon, Kyle Bothe, Pouyan Motamedi, Douglas Barlage and Ken Cadien, University of Alberta

2:50 PM
9.5 Moisture Resistance of Insulating Films for Compound Semiconductor Devices
Tomoki Oku1, Manabu Okumura2, Masahiro Totsuka1, Toshihiko Shiga1 and Masayoshi Takemi1, 1Mitsubishi Electric Corporation, High Frequency & Optical Device Works 2Melco Semiconductor Engineering Corporation 

SESSION 10: PROCESS - GaN (1)
Chairs: 
Karen Moore, Freescale
Dane Henry, RFMD
1:30 PM
10.1 An Optical 150-nm Y-Gate Process for InAlN/GaN HEMTs
Hiroyuki Ichikawa, Chihoko Mizue, Isao Makabe, Yasunori Tateno, Ken Nakata and Kazutaka Inoue, Sumitomo Electric Industries, Ltd.
1:50 PM
10.2 Implementation of Slanted Sidewall Gates Technology in the Fabrication of S-, X-, and Ka-band AlGaN/GaN HEMTs
K. Y. Osipov, S. A. Chevtchenko, O. Bengtsson, P. Kurpas, F. Brunner, N. Kemf and J. Würfl, Ferdinand-Braun-Institute

2:10 PM
10.3 Sputtered Iridium Gate Module for GaN HEMT with Stress Engineering and High Reliability 
Richard Lossy1 , Hervé Blanck2 and Joachim Würfl1, 1Ferdinand-Braun-Institut, 2United Monolithic Semiconductors

2:30 PM
Student Presentation
10.4 Improved Current Collapse in AlGaN-GaN HEMTs by O2 Plasma Treatment 

Yoshiki Sakaida, Hirokuni Tokuda and Masaaki Kuzuhara, University of Fukui

2:50 PM
Student Presentation
10.5 High Performance Self-aligned AlN-GaN MISHEMT with In-situ SiNx Gate Dielectric and Regrown Source-Drain 
Xing Lu, Jun Ma, Peiqiang Xu, Huaxing Jiang and Kei May Lau, Hong Kong University of Science and Technology

3:00 PM 
BREAK 

SESSION 11: TRANSISTOR TECHNOLOGY
Chairs: 
George Henry, Northrup Grumman (ES)
Mike Sun, Skyworks Solutions
3:30 PM
11.1An InGaP/GaAs DHBT with an Integrated Wide-Tuning-Range Varactor for Broad Band Monolithic VCO Applications 
Yuefei Yang, Dave Wang, Wing Yau, Bryan Lee, Dave Rasbot, Hau Tan, and Daniel Hou, Global Communication Semiconductors
3:50 PM
Student Presentation
11.2 Surface Recombination and Performance Issues of Scaling Submicron Emitter on Type-II GaAsSb 
Huiming Xu, Eric Iverson, and Milton Feng, University of Illinois at Urbana-Champaign

4:10 PM
11.3 Improved GaAs HBT Device Linearity with Flattened Cutoff Frequency Curve
Cristian Cismaru and Mike Sun, Skyworks Solutions, Inc.
4:30 PM
11.4 Improvement of Transconductance Flatness of GaAs MESFETs
Debdas Pal, Alan Noll and Kimberly Conway, MACOM

4:50 PM
11.5 High Performance GaAs RF Switch with a P-Type Capping Layer
K. Takeuchi1, S. Taniguchi1, M. Yanagita1, Y. Sasaki2, M. Nakamura2, and S. Wada1, 1Sony Corporation, 2Sony Semiconductor Corporation

SESSION 12: PROCESS – GaN (2)
Chairs: 
Hidetoshi Kawasaki, Sony
Michelle Bourke, Oxford Instruments
3:30 PM
12.1 The First 0.2um 6-Inch GaN-on-SiC MMIC Process
R. Isaak , J. Diaz, M. Gerlach, J. Hulse, L. Schlesinger, P. Seekell, W. Zhu, W. Kopp, X. Yang, A. Stewart, K. Chu, P. C. Chao, X. Gao1, M. Pan1, D. Gorka1, M. Oliver1 and I. Eliashevich1, MEC, BAE Systems, 1IQE
3:50 PM
Student Presentation
12.2 Process Variations to Normally-off GaN HEMTs on Si with p-GaN Cap Layer 
Liang-Yu Su, Finella Lee, and JianJang Huang, National Taiwan University

4:10 PM
12.3 Effects of Field Plate and Epitaxial Wafer on AlGaN/GaN HEMTs with Active Harmonic Tuning
Keiichi Matsushita, Hiroyuki Sakurai, Akio Miyao, Yukio Takahasi and Kazutaka Takagi, Toshiba Corp.

4:30 PM
Student Presentation
12.4 77 GHz Power Amplifier MMIC using 0.1 μm Double-Deck Shaped (DDS) field-plate gate AlGaN/GaN HEMTs on Si Substrate 
Dong-Hwan Kim, Ji-Hoon Kim, Su-Keun Eom, Min-Seong Lee, and Kwang-Seok, Seoul National University

4:50 PM
Student Presentation
12.5 The Effects of SF6 Plasma and in-situ N2 Plasma Treatment on Gate Leakage, Subthreshold Slope, and Current Collapse in AlGaN/GaN HEMTs 
Neung-Hee Lee, Woojin Choi, Minseong Lee, SeonhongChoi, and Kwang-Seok Seo, Seoul National University

5:10 PM
RUMP SESSION RECEPTION
5:50 PM 
RUMP SESSIONS

Chair: 
Zahar Bardai, IMN EPIPHANY
SESSION A: Your Device is Failing! 
Moderator: 
Karen Moore, Freescale


Semiconductor, Inc.
   Have you ever thought that reliability was just a made-up mish-mash of 2 or 3 or 4 letter acronyms designed to dismay and deter those less educated in the field? Or maybe you think it’s just a final hurdle designed to break the spirits of otherwise resilient and top-performing device engineers? If so, or if you are a super-user of the abbreviations HTOL, ALT, TC and such, please join us for some lively discussion to clarify our collective understanding and expectations. Topics could include but are not limited to:

--How reliable do GaN devices “really” need to be?

--What tests do we “really” need to run?

--What are the dominant failure mechanisms? 
--Will we ever be able to fix them?

   We expect this conversation to be largely GaN-focused, but other less reliability challenged technologies are invited to join the discussion and share their knowledge, perspective, and expertise.

SESSION B: CMOS PA will kill GaAs PA!? – A Cry Wolf or a Reality?
Moderator: 
Mike Sun, Skyworks Solutions

2G Power Amplifier (PA) market is gradually being taken away by the CMOS PA products due to the pricing and gross margin pressures. As of today, the WCDMA/LTE (3G/4G) PA market is still dominated by the old faithful GaAs-based HBTs due to their superior RF performance. CMOS technology always has the advantages that higher levels of integration and the lower die cost at high volume are possible. The rumor is, with the aide of envelop tracking (ET) technology CMOS PAs will become "good enough" for 3G/4G PA applications. The rapid growth of mid to low end smart phones also seems to support the need for "lower cost" 3G/4G PA front end modules. Will CMOS PAs have the same success as they had in the 2G PA market and kill GaAs HBT's in the 3G/4G market? Or does CMOS still mean "Can't Meet Our Specification" in the performance sensitive smart phone PA market? Come to this rump session and find out.

SESSION C: Via's vs Flip Chip 
Moderator: 
Thorsten Saeger, TriQuint 



Semiconductors

The integration of Compound Semiconductor die into a power amplifier module is typically done by Flip-Chip or Through-Substrate-Via's and bond wires. Flip-Chip tends to be cheaper, leads to smaller laminates and has good thermal performance. EM simulations seem to be easier and more accurate.  Through-Substrate-Via's and bond wires on the other side may allow for easier routing within the part and offers more flexibility during design due to bond wire tuning and on-die laser trimming. Let's discus these statements and also ask which one are causing less headache for the process engineers and operators. 
SESSION D: Is less more? - Thinner Wafers
Moderator: 
Russ Kremer, Freiberger 



Compound Materials GmbH

Epitaxial wafer producers are constantly whining about the high cost of the substrates they use. Consequently, the substrate producers must find new and innovative ways to reduce costs. The largest components making up the cost of a substrate are the elemental gallium and arsenic needed. Reducing or eliminating the gallium simply doesn’t work, and although the REACH people would be happy, reducing or eliminating the arsenic is equally problematic. However, an obvious solution is to use less material by simply making thinner wafers. Recently the SEMI standard for 6” GaAs wafers added a second thickness option at 550um. So, if the wafer is 19% thinner, is the cost 19% lower? Nope. Not even close! Once these thin wafers reach the device fab, will they break when you look at them? And what component of the device cost does the substrate actually play? How much additional breakage can be tolerated to offset the substrate savings? Or should we look elsewhere for savings?

7:00 PM 
SEMI STANDARDS MEETING
Thursday, May 22nd
SESSION 13: EPITAXIAL GROWTH
Chairs: 
Ruediger Schreiner, Aixtron 
Andy Souzis, II-VI Inc.
8:00 AM
13.1 Influence of MOCVD Growth Conditions on the Two-dimensional Electron Gas in AlGaN/GaN Heterostructures 
Jie Su, Balakrishnan Krishnan, Ajit Paranjpe and George D. Papasouliotis, Veeco

8:20 AM
13.2 In-situ Curvature Measurements applied to MOVPE-based Growth of Edge-Emitting Diode Lasers
A. MaaBdorf1, M. Zorn2, O. Schulz3, J.-T. Zettler3, and M. Weyers1, 1 Ferdinand Braun Institut, 2Jenoptik Diode Lab, 3LayTec AG

8:40 AM
13.3 Translating Epi Structures into Growth Recipes - Manufacturability Concerns 
Guoliang Zhou and Mark Borek, Skyworks Solutions, Inc.

9:00 AM
13.4 GaN on Silicon Growth by MOCVD: A Mechanistic Approach to Wafer Scaling
Yu Cao, Oleg Laboutin, Chien-Fong Lo, Kevin O’Connor, Daily Hill, and Wayne Johnson, IQE

9:20 AM
13.5 The Longer Life Wafer Tray for MOCVD -AlN ceramics (FAN090) by solid phase sintering
N.Furukoshi ,K.Mutoh, Y.Fukunaga,T.Yamamura and T.Iwata, Furakawa Denshi Co.,Ltd.

SESSION 14: PROCESS - BACKEND
Chairs: 
Russ Westerman, Plasma-Therm
Heribert Zull, Osram
8:00 AM
14.1 Quality and Throughput Improvement of GaN/SiC Wafer Saw with the Addition of Ultrasonic Power
Fraser Wang, Vincent Hsu, Stanley Hsieh, I-Te Cho and Walter Wohlmuth, WIN Semiconductors Corp

8:20 AM
14.2 SiC via process optimization for GaN HEMT Technology
Chia-Hao Chen, Yu-Wei Chang, Ricky Chang, Shih-Hui Huang, Fraser Wang, Yi-Feng Wei, Stanley Hsieh, I-Te Cho and Walter Wohlmuth, WIN Semiconductors Corp

8:40 AM
14.3 Productivity Improvement Using Plasma-based Die Singulation
D. Pays-Volard, L. Martinez, K. Mackenzie, T. Lazerand, and R. Westerman and D. Lishan, Plasma-Therm LLC
9:00 AM
14.4 Diamond-coated High Density Vias for Silicon Substrate-side Thermal Management of GaN HEMTs
Marko J. Tadjer1, Karl D. Hobart2, Tatyana I. Feygelson2, Travis J. Anderson2, Andrew D. Koehler2, Ashu Wang3, Fernando Calle3, Bradford B. Pate2, Fritz J. Kub2 and Charles R. Eddy Jr.2, 1American Society for Engineering Education, 2 United States Naval Research Laboratory , 3Universidad Politécnica de Madrid

9:20 AM
14.5 Improvements in Thin Wafer Handling - Equipment and Material Impacts
Molly Hladik1 and Pavan Bhatia2, 1Brewer Science, 2TriQuint Semiconductor

9:40 AM
BREAK

SESSION 15: GaAs CHARACTERIZATION
Chairs: 
Chris Youtsey, Microlink Devices
Jansen Uyeda, Northrop Grumman (AS)
10:00 AM
Student Presentation

15.1 Process control in GaAs Manufacturing using Chua’s circuit 
Evgeny Kuxa1, Anthony E. Parker1, Simon J. Mahon2, Anna Dadello2, Wen-Kai Wang3 and Michael C. Heimlich1, 1Department of Engineering, Macquarie University, 2Sydney Design Centre, Macom Tech. Solutions, 3WIN Semiconductor
10:20 AM
15.2 High Speed Highly Parallel Multi-site GaAs Diesort Testing
Martin J. Brophy, Brian Bergeson, Royce Grover, and Keith Quick, Avago Technologies

10:40 AM
15.3 Developing Power Amplifier Module Standards for Reliability Qualification
William J. Roesch, TriQuint Semiconductor, Inc.

11:00 AM
15.4 A Robust Design of MMIC using Taguchi Method
A. Oya1, A. Maekawa1, H. Yamamoto1, T. Yamamoto1, T. Sato1, S. Sano1 and N. Kurokawa2, 1Sumitomo Electric Device Innovations, Inc. 2Sumitomo Electric Industries, Ltd
11:20 AM
Invited Presentation

15.5 TransImpedance Amplifiers – what’s the buzz?
Debbora Ahlgren, Cascade Microtech
SESSION 16: MATERIALS FOR GaN TECHNOLOGY
Chairs: 
Yohei Otoki, Hitachi Metals
Russ Kremer, Freiberger CM 

10:00 AM
16.1 Process-Dependent Properties of InAlN Surface and ALD-Al2O3/InAlN interface 
M. Akazawa, M. Chiba, and T. Nakano, Hokkaido University,

10:20 AM
16.2 Need for Defects in Floating-Buffer AlGaN/GaN HEMTs
M.J. Uren1, M. Silvestri1, M. Cäsar1, J.W. Pomeroy1, G.A.M. Hurkx2, J.A. Croon1, J. Šonský2, and M. Kuball 1, 1H H Wills Physics Department, University of Bristol, 2NXP Semiconductors Research 

10:40 AM
16.3 Reverse Leakage Current and Breakdown Voltage Improvements in GaN HEMTs and GaN Schottky Diodes
Timothy Boles, Ling Xia, Allen Hanson, Anthony Kaleta, and Chris McLean , MACOM Technology Solutions

11:00 AM
Invited Presentation
16.4 Growth of bulk GaN Crystal by Na Flux Method 
Y. Mori,M. Imade, M.Maruyam and M. Yoshimura, Osaka University

11:50 AM
LUNCH - TBD
SESSION 17: HETEROGENEOUS INTEGRATION
Chairs: 
John Blevins, AFRL
Dave Meyer, NRL 

1:10 PM
17.1 Advanced Bonding Techniques for Photonic Integrated Circuits  
M.Eibelhuber, T. Matthias, T. Uhrmann, V. Dragoi and P. Lindner, EV Group

1:30 PM
17.2 Fabrication of GaN MISHEMTs Fabricated From GaN Grown By MOCVD on High Resistance 200mm <111> Si Substrates
Jeffrey LaRoche1, Kelly Ip1, Mark Breen2, Yu Cao3, John P. Bettencourt1, Doug Guenther2, Gabe Gebara2, Oleg Laboutin3, Chien-Fong3, Tina Trimble2, Wayne Johnson3 and Thomas Kazior1, 1Raytheon IDS Microelectronics 2Novati Technologies, Inc. 3IQE 

1:50 PM
17.3 Temperature Measurement and Modeling of Low Thermal Resistance GaN-on-Diamond Transistors
J. Pomeroya, M. Bernardonia, D.C. Dumkab, D.M. Fanningb and M. Kuballa, University of Bristol
2:10 PM
Invited Presentation
17.4 The DARPA Diverse Accessible Heterogeneous Integration (DAHI) Program: Convergence of Compound Semiconductor Devices and Silicon-Enabled Architectures 
Daniel S. Green1, Carl L. Dohrman2 and Tsu-Hsi Chang2, 1DARPA, 2Booz Allen Hamilton
SESSION 18: INTERACTIVE FORUM
Chairs: 
Nick Kolarich, Epiworks
Kelli Rivers, Materion 
Suzanne Combe, TriQuint Semiconductor
3:00 PM
Student Presentation
18.1 Threading Dislocations in GaN HEMTs on Silicon: Origin of Large Time Constant Transients? 
Saptarsi Ghosh, Ankush Bag, Partha Mukhapadhay, Syed Mukulika Dinara, Sanjay .K. Jana, Sanjib Kabi and Dhrubes Biswas, Indian Institute of Technology

Student Presentation
18.2 Measurement of Base Transit Time and Minority Electron Mobility in GaAsSb-Base InP DHBTs 
E.W. Iverson1,T.S. Low2, B.R. Wu2, M. Iwamoto2 and Don D’Avanzo2, 1University of Illinois at Urbana-Champaign, 2Agilent Technologies

18.3 RF Magnetron Sputtering Process of P-Type NiO Thin Films Suitable for Mass Production of Compound Semiconductor Devices 
Valeriy V. Felmetsger, OEM Group Inc.

18.4 High Efficiency and High Ruggedness InGaP/GaAs HBT EPI Design 
Rei-Bin Chiou, Ta-Chuan Kuo, Cheng-Kuo Lin, Shu-Hsiao Tsai, Shin-Yi Ho, Tung-Yao Chou, Dennis Williams, and Yu-Chi Wang, WIN Semiconductors Corp.

Student Presentation
18.5 AlGaN/GaN MOS-HEMTs using RF Magnetron Sputtered SiO2 Gate Insulator and Post-Annealing Treatment 
Liang Pang, Ogyun Seok, and Kyekyoon (Kevin) Kim, University of Illinois at Urbana-Champaign

Student Presentation
18.6 Selective Deposition of Low Temperature AlN Ohmic Contacts for GaN Devices 
K. Bothe, A. Ma, K. Voon, A. Afshar, P. Motamedi, K. Cadien and D. Barlage, University of Alberta


Student Presentation
18.7 Low-Voltage and Low-Cost ZnO Based Ultra-Thin-Film Transistors
Gem Shoute, Alex Ma, Amir Afshar, Ken Cadien and Douglas Barlage, University of Alberta


18.8 Homogeneity Control of Powerelectronic Device Structures by Advanced In-situ Metrology 
Oliver Schulz1, Armin Dadgar2, Jonas Hennig2, Oliver Krumm2, Stephanie Fritze1,2, Jürgen Bläsing1, Hartmut Witte2, Annette Diez2 and Alois Krost2, 1LayTec AG, 2Institut für Experimentelle Physik


18.9 High-Frequency Small-Signal and Noise Characterization of the E-mode pHEMT Fabricated Using Advanced ED25 Process Technology
Sheng-Chun Wang, Hou-Kuei Huang, An-Sam Peng, Yi-Shu Lin, Lu-Che Huang, Chin-Fu Lin,Sam Chou, Houng-Chi Wei, and C. G. Shih, Wavetek Microelectronics Corp


Student Presentation
18.10 High Breakdown Voltage ZnO Thin Film Transistors Grown by Low Temperature Atomic Layer Deposition 
K Alex M. Ma, Mourad Benlamri, Amir Afshar, Gem Shoute, Dr. Ken Cadien, and Dr. Douglas Barlage, University of Alberta

18.11 Metal Lift-off Optimization in GaAs and GaN Wafer Processing 
Diane Morgan and Michael Lube, TriQuint Semiconductor


18.12 Recess Etching Process for AlGaN/GaN-HFET Devices Using In-Situ Monitoring 
T. Nishimiya, Y. Sakano, H. Ogiya, M. Hiramoto, S. Motoyama and P. Wood, Samco Inc.


Student Presentation
18.13 Observation on Slow Carrier Trapping in AlGaN/GaN Schottky and MIS Diodes 
Yi-Che Lee1, Tsung-Ting Kao1, Joseph J. Merola1, Chuanxin Lian2, David Wang2, Daniel Hou2, and Shyh-Chiang Shen1, 1Georgia Institute of Technology 2Communication Semiconductors, LLC


18.14 GaAs pin Diode Devices and Technology for High Power applications at 600V and above
Volker Dudek, Jens Kowalsky and Josef Lutz, Clifton



18.15 Improvements in GeTe-Based Inline Phase-Change Switch Technology for RF Switching Applications 
Nabil El-Hinnawy, Pavel Borodulin, Brian P. Wagner, Matthew R. King, John S. Mason Jr., Evan B. Jones, Jeff Hartman, Robert S. Howell, Michael J. Lee, and Robert M. Young, Northrop Grumman Electronic Systems

GENERAL INFORMATION

2014 International Conference on Compound Semiconductor Manufacturing Technology

May 19th - 22th, 2014
Sheraton Downtown Denver
1550 Court Pl, Denver, CO 80202
REGISTRATION INFORMATION (US$)


For Advanced Conference Registration, register online at our Web Site by April 28th.

www.csmantech.org

On or before 
       Apr. 28  After Apr. 28
Full Conference Registration 

$580

$680

Student Conference Registration 

$125 

$125

Government Conference Registration
$580 

$580

One-Day Conference Registration
$300

$300

** New Low Price **

Workshop Registration

$175

$275

Government Workshop Registration
$175

$175


Payment of the full, student, or government conference registration fee includes one copy of the printed Conference Digest (if desired), one copy of the Conference Digest on a USB memory stick, and admission to all sessions and the exhibits. It also includes the International Reception, Exhibits Reception, Exhibits Luncheon, Rump Session Reception, Interactive Forum Reception, continental breakfasts, and refreshment breaks. Additional copies of the Conference Digest may be purchased at $140 each. Additional copies of the Conference Digest on a USB memory stick may be purchased for $50 each.


The one-day registration includes admission to all sessions for that day, admission to the Exhibits Hall, buffet breakfast, break refreshments, and lunch. The Rump Session Reception or Interactive Forum Reception is included on Wednesday and Thursday, respectively. It also includes a printed Conference Digest and a Conference Digest on a USB memory stick. The one-day registration does not include admission to the International Reception. The one-day option can be taken only once during the conference.


Payment of workshop registration includes one copy of the Workshop Digest, continental breakfast, Workshop Luncheon and break refreshments. Additional copies of the Workshop Notes may be purchased for $100.


Registrants may pay by check, money order, bank draft or credit card. Make checks payable in U.S. dollars drawn on a U.S bank to: “GaAs MANTECH, Inc.” Your name and address must appear on checks, money order or bank drafts. The only acceptable credit cards are Master Card, VISA, and American Express. REGISTRATION FORMS SENT WITHOUT PAYMENT WILL NOT BE ACCEPTED. All refund requests must be received by Peter Ersland at the CS MANTECH office shown below by April 28th for a full refund less a $25 processing fee. NO REFUNDS AFTER APRIL 28, 2014.
CS MANTECH
14525 SW Millikan Way #26585 
Beaverton, Oregon 97005-2343


For Advanced Conference Registration, register online at our Web Site by April 28th.

www.csmantech.org

HOTEL RESERVATIONS


CS MANTECH has arranged for a discounted nightly rate at the Sheraton Denver Downtown Hotel. The rate for single or double occupancy is $199 per night.

The CS MANTECH rate includes free guest room Internet access. State and local occupancy taxes (currently 14.75%) will be added to these rates. For those wishing to extend their stay, a limited number of rooms are available at the group rate before and after the conference on a first come, first served basis.
Please note that if guaranteed by credit card, one night’s room and tax will be charged if the reservation is cancelled after 6pm the day before arrival. 
Hotel reservations may be made through either:

· The CS MANTECH website www.csmantech.org - Hotel Reservation Link
· Calling the Sheraton Denver Downtown Hotel at: (303) 893-3333

When calling the Hotel directly, please request the CS MANTECH group rate. To receive the CS MANTECH rate, Hotel reservations must be received BEFORE April 24th, 2014. Reservations made after this date will be subject availability and to the prevailing rates at the Sheraton (Currently $309+tax).

If you require the US Government rate (ID required) please call the Sheraton Denver Hotel directly and notify them you are attending CS MANTECH.

The discounted rate is subject to availability, so please MAKE YOUR RESERVATION EARLY! 

We ask you to please support CS MANTECH and to enjoy all of the conference activities by staying at our official 2014 location, the Sheraton Denver Downtown Hotel.
CONFERENCE REGISTRATION & INFORMATION CENTER


Conference registration is located on the Plaza Building Concourse Level immediately to the right when you come down the lobby stairs. The Exhibits and meeting rooms are also on this same level. The Plaza Registration Office will be available on limited hours after 6 p.m. on Sunday May 18th 2014. 

MESSAGE BOARD


A Conference Message Board will be maintained at the Registration & Information Center during registration hours. Please advise callers who wish to reach you during the day to ask the hotel operator to deliver a message to the CS MANTECH Conference Registration Desk. Please check the message board periodically.

THE CONFERENCE HOTEL

Welcome to the Largest Hotel in Colorado! Discover an ideal combination of atmosphere, location, and amenities at the Sheraton Denver Downtown Hotel. Workout in our revolutionary health and fitness center, complete with Sheraton Fitness, or relax and socialize at the end of the day with cocktails at our posh outdoor rooftop deck pool.


Location is everything, which means the Sheraton Downtown Denver has it all—and more. Just steps from the hotel is the 16th Street Mall, a mile-long promenade of bistros, microbreweries, shopping and entertainment. Hop on the free shuttle and you’ll be whisked around the area which also includes some of Denver’s top attractions: The Denver Performing Arts Complex, Colorado Convention Center, and the City’s major professional sports stadiums.

TRANSPORTATION TO THE HOTEL


The Sheraton Downtown Denver Hotel can be reached by car, taxi or shuttle bus from the Denver Airport:

· Taxi: Taxis are available at the airport. Taxi rates from the airport to the Sheraton Denver Downtown Hotel are approximately $55.00 one-way and the trip takes approximately 30-minutes. 

· Car: The Downtown Sheraton has ample parking. The rates are $27 for self-parking and $36 per day for valet.

· SuperShuttle Shared Ride- $22.00 one way, $38.00 round trip. This is a shared ride, there could be up to 5 stops and 10 passengers on each van dropping off in the downtown Denver area. Vans depart DIA/DEN approx. every 15 minutes from 5AM-6PM, and approx. every 30-45 minutes after 6PM. Reservations can be made at www.supershuttle.com or by calling 1-800-258-3826. Use code TECH4 for the CS MANTECH discount.
FINANCIAL ASSISTANCE


CS MANTECH encourages presentations and participation by academic delegates. To support this participation, limited funding is available to support travel and conference attendance by student presenters. Requests will be considered on a first-come, first-served basis. Please see http://www.csmantech.org/students/students.html for details regarding the guidelines and requirements on applying for financial assistance. Requests or questions may be sent to the CS MANTECH University Liaison at student.aid@csmantech.org.
CONFERENCE HOTEL MAP
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