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Nominating Manager Instructions:
1. [bookmark: _Hlk38970200]Review the Intel Technical Readiness Indicators and NSG PE/SPE criteria. Validate the candidate’s readiness against both. Refer to both documents as you complete the nomination application.
2. Throughout the nomination form, highlight specific examples of ‘how’ the candidate achieved ‘results’ in a way that role models the Intel culture attributes, demonstrating that the candidate is not only a technical leader, but also a culture change agent (Fearless example: “Kory Doe brought to the forefront – with supporting data – an unpopular proposal to eliminate a swim lane in the roadmap. Through prepared data, technical knowledge, and influence, they successfully convinced all stakeholders that the decision was the right one.”).
3. Provide Three References capable of providing insightful and balanced feedback on the candidate (Confidential Reference instructions included). References should explicitly state support for the promotion and come from those directly familiar with the candidates work and impact in NSG, across Intel, and across the Industry. Guidance is less than one page per reference (not to exceed 3).  
4. Do not modify the application format (font, font size, section headers, etc.) in any way. The first four questions relate to the candidate’s qualifications in relation to the technical readiness indicators. Your answers should focus primarily on the last 2-3 years’ accomplishments (NOT a comprehensive work history) and demonstrate that the candidate’s leadership and technical contributions have consistently reached the PE or SPE level for which they are nominated.  	


	1 – Justification Summary
What has changed in the business environment, technology strategy or product roadmap to warrant promotion to a higher grade level? How has the scope and complexity of the role/work changed? Briefly describe the candidate’s results and the impact of their accomplishments. 

	This promotion is to recognize Davide Fugazza’s (Fuga) technical expertise and leadership in 3DXP physics exploration.  
Building a vital independent organization: At the critical moment of JDP dissolution, Fuga took initiative, successfully transferred TCAD, PM/SD/Electrode exploration and SR71 (bipolar array) tests to Intel.   Under his leadership, the cross disciplined teams established inhouse infrastructure for technology and roadmap development.  These include Moat-Isolated-Device test chip, on-chip/off-chip metrologies, electrical and physical characterization methodologies, and TCAD models.
BiSM pathfinding:  In dire straits of RTD startup, Fuga worked thru JDP sunset, identified key BiSM wafers to continue exploring the fundamentals of “Built-in Selector” and “Memory” without consuming precious processing resources in house.   The methodical segmentations give intuitive understanding of BiSM program mechanism and risk assessment of selector-less NVM disturb and retention.   The results warrant a purposeful continuation of BiSM scalability pathfinding to validate its cross section area dependency.
Continuing industrial leadership in 3D XPoint memory innovation: He led a small team of multi-disciplined engineers expanding physics exploration and architecture innovation.   The enhanced models surpass JDP’s establishment.   The results comprehend thermal-electric learning and mass transport behavior for the mechanism of memory window and the physics of threshold switching, applying to full stack SXP and BiSM pathfinding.







	2 – Technical Expertise 
Provide how the nominee demonstrates accountability for exceptional execution and differentiated technology advancements as described in the Technical Readiness Indicators (TRI). Include 2-3 examples that are specific and include the impact to NSG, to Intel and/or industry and demonstrate the candidate’s technical impact, depth/breath, influence and innovation.

	
Fuga’s technical strength is connecting device physics between process and array with an emphasis on chalcogenide material.  His depth and breadth on electrical and physical characterization with effective hands-on practice enables him leading cross disciplined teams solving complicate problems effectively.

Device Engineering – Fuga developed and defined Optane cell characterization system.  His structured problem solving, robust experiment design and meticulous analysis, based on 1st principle of SXP cell physics, yields a simple electro-thermal model for Read/Write as validated in program transfer characteristics (Vt-I) with TCAD calibration.  The deployment of VT-I characterization suite has been the basis for quantifying device/process interaction and sort trims, guiding TD for DTS alignment and product development.  The fundamentals guided electrode engineering and augmentation of S15 to reduce program current and to suppress snapback spike hence improving reliability with CNx and WSiN deployment in cell stack MTS development.  Electrode material synthesis and resistance optimization also lead into additional 18% current density reduction as demonstrated in ATF41 experiments for operating energy reduction for P1250/BWF and beyond.

Reliability Engineering – Fuga developed rigorous reliability characterization methodology for EFA/PFA to segment process/algorithm impact subject to cycling.   This systematic workflow serves as an accelerated ULR and led to the root cause finding of 1st cut W inside SD and cross contaminants for S15 PG1T1 qual.  The methodology has also been the corner stone guiding TD in searching for reliability intrinsic physics and process extrinsic segmentation.   TD engineers under Fuga’s guidance developed segmentation algorithm during S15 and S26 development to quantified memory effects for future MLC explorations.

Engineering methodology – Fuga is disciplined in TD methodology.    He confronts problems case by case and solves them by class.  He drives L0/L1E/L2/L3 score card system to develop effective TD methodology.   For an example of L1E methodology development, he led the recreation of L1E metrology and methodology, a.k.a. Moat-Isolated-Device (MID), to connect material physics to device application. In another example of L3 cycling evolution development, Fuga created first order modeling for VT evolution and its temperature accelerated recovery impacting 're-seasoning' requirements in package and assembly.  The learning led to POR change in SORT/burn-in.  The extended impact triggered the exploration of low temperature soldering solution with Backend Product Engineers and product reliability teams.




	3 – Strategic Leadership 
Provide how the nominee leverages understanding of the market to launch innovative solutions and set strategic direction as described in the TRI. Include 2-3 examples that are specific and include the impact to Intel, its business, and/or industry.

	Fuga is well disciplined in scientific problem solving.  With strategic planning and logical analytics, he confronts problems case by case and elevates the explications to broaden for case solutions.  Strategically, he becomes more influential in guiding structured problem solving with the lead-by-example demonstrations.
Root Cause Segmentation – Fuga coleads EFA/PFA analytical characterization.  He establishes TD workflow for root cause based problem solving.  The system enables statistics methodology for yield and reliability pareto.  It also establishes the continuum from pathfinding thru TD to HVM for cumulative learnings and high velocity improvement.
Cross point architecture development – Fuga is the “First-Lieutenant” of 3DXP architect, Max Hineman, for cell stack definition.  He also leads BiSM PF for graduation.  He organizes BiSM architecture team, exploring material and physics in supporting reliable and scalable alternative cross point array with bipolar decoding architecture to extend Optane technology roadmap.
Atomistic switching physics – Fuga leads device physics exploration in a well-disciplined and systematic approach.  At top level, he sketches the skeleton and design the framework of cross point memory array operation.  In order to build a solid foundation for device physics exploration and development, he adopts multi-physics modularity to segment and to quantify underline mechanisms account for atomistic memory switch and threshold switching physics.   He then leads the team developing and deploying TCAD model to explore, optimize and invent SXP and BiSM memory cells.  He fosters and influences cross-organization efforts for screening, modeling and predictability at first principle. 





	4 – Role Modeling & Mentoring
Provide how the nominee has improved the technical capabilities of NSG and has helped developed/mentored future technical leaders as described in the TRI. Include 2-3 examples that are specific and include the impact to future technical leaders and demonstrate how the candidate has been an Intel Culture role model/change agent. .

	Goal oriented informed risk taker – Fuga drives towards stretch goals. He pushes envelope as a fearless explorer in unchartered territories at pace.  He fosters discipline with rigorous quality in demonstrating model-based problem solving.
Mentorship: Fuga coached several GR7 and GR8 individuals in cross disciplines including material, device & integration for CMOS and Array development.  In recent P1240 development, he led CMOS segmentation, guiding ICs on LAHSO and JMP automation for high velocity CMOS bench characterization with uncompromised quality.   The team are benefited with the learning, replacing manual hand-probe with limited data by highly automate bench characterization with high level of statistical sampling capability.   Externally, Fuga took initiative working with Professor Marek Skowronski of Carnegie Mellon University to explore mass transport physics of chalcogenide.   He mentored several PhD students on device fabrication, characterization and analysis to synthesize the learning.   After the first year of the 3-year project, the research produces critical learning to segment constituent segregation mechanism and receives full score in “technology transfer” and “full time hire” in PoP metrics of Strategic Research Segment.
Collaborations – Fuga coached and collaborated with peers in design and integration for array architecture development and material explorations.  In BiSM development, he works with design and array engineers to develop insightful characterization system, such as Vt-I and high speed I-V, to assess root causes of Read Window Budget and reliability issues.  He works with cross organization expertise for Optane architecture exploration.  He also collaborates cross business division seeking common denominators, aligning joint goals for synergy and effective learning.  Individuals from Component Research appreciated his relentless coach and guidance for non-chalcogenide based 2-terminal thin film threshold switch explorations.





	5 – Background & Professional Peer Recognitions
[bookmark: _Toc201645340]Summarize the most important honors, awards, patents, publications, education, previous positions, etc. that are relevant to the nominee’s justification summary.  USPTO – Search for Patents

	Internal recognitions:
2018-Q2 [NSG division]: Rapid segmentation of implementation of process solutions for resolving 3DXP 10-series PG1 qualification and yield limiters [1st TD-related Optane recognition in > 5+ yr timeframe of divisional awards]
2013-Q2 [NSG division]: Root cause understanding and solution of SXP PM NCS, resolving program showstopper issue
2020-Q3 [RTD]: Unblocking CMOS electrical infrastructure limits
Internal Papers:
2015-Q4 [TLP-JDP]: Thermal coupling methodology and paramer extraction in the SxP cell stack
2015-Q4 [TLP-JDP]: On the physics of switching device for cross-bar memory array
2014-Q4 [TLP-JDP]: Model for the evolution of carbon electrodes
Patents: 4 filed/granted, 2 in process
1. Set and reset operatio in phase change memory and associated configurations (US961369882)
2. Enhancing nucleation in phase-change memory cells (US9990989B2)
3. Gradient CNx Film as HVM Solution for a thermally balanced cross-point cell
4. Memory cell electrode optimization to reduce transient currents risks in cross-point memories
5. Multi-Level Memory Programming And Readout (submitted, 20Q2)
Array read window budget optimization (submitted, 20Q2) 






	6 – NSG Staff Sponsor Advocacy
Include NSG Staff sponsor’s description of 1) the impact the candidate has had on the business, 2) why the nominee is ready for a PE or SPE role, and 3) the business need and the impact the candidate is expected to have at the PE or SPE level.

	From: Al Fazio, Intel Senior Fellow.
Fuga (Davide Fugazza) will be a strong addition to our Optane PE community.  Fuga is a strong physicist and is Intel’s device physics expert on the operation of 3D XPoint switch and memory elements, along with the role of passive layers (electrodes, interconnects, and isolation).   He has established himself as the lead device engineer for Optane pathfinding, to understand 3D XPoint scaling attributes and viability of alternatives of BiSM.  Fuga is very cognizant of and connected to the research environment for chalcogenide memories and alternatives.  This keep us up to speed on progress in the industry and allows us to optimize our own forward direction.  Having Fuga in a device leadership roles have been critical to establish Intel’s independent development capability for Optane.  Fuga’s guidance of electrode development has been a key anchor to the ATF cell stack integration and optimization of physical and electrical capability.  Fuga is a role model of scientific method and applying it to our experimental analysis and has provided strong training and mentorship for the broader device team.





	7 – Written References 
Please provide three (3) written references following the requirements as outlined in the PE/SPE Nomination Process document.  References should be familiar with the nominee’s work and expertise and should cite specific accomplishments with examples of the candidate’s contributions.

	
Marek Skowronski – Professor, Materials Science and Engineering Dept., Carnegie Mellon University
Max Hineman – Senior Principal Engineer, TD Integration, Intel Optane Group 
Sanjay Rangan – Senior Principal Engineer, TD Device, Intel Optane Group
Balaji Srinivasan – Principal Engineer, Design, Intel Optane Group




[image: ]

	Max Hineman – Optane Process Integration Sr. PE., max.f.hineman@intel.com, (208) 890-1451
October 31, 2020
Dear NSG TLP Committee,
This is a note to offer my full support for Davide Fugazza’s promotion to Principal Engineer.
Davide Fugazza has been in a device pathfinding role with the Optane program for the entire time I have been involved with the program (since 2012).  He brings a very disciplined and systematic approach to analysis of the data and ensures that this is followed by the various teams with which he engages.  He has one of the most solid fundamental understandings of the cell function on the team.
He has served as cell fundamentals coach to several working groups, including recently the electrodes WG for the ATF architecture validation.  He has also mentored new device engineers, most recently Hank, instilling an expectation of discipline and fundamental device understanding into new team members.  He provides coaching to both device and integration engineers in the group, recently helping Abhishek with the MID vehicle.
During the first product development timeframe Davide drove electrode definitions for the cell architecture to enable optimum capability for programming, read disturb and write disturb of the initial Optane products (S15 and S26).
He also drove analysis of alternate SD films for the BiSM alternate technology approach to cross point (referred to as SSM during the JDP), which the team will continue to evaluate in RTD.  And he is driving TCAD and ab initio efforts for understanding of the SD and PM systems, serving as the leading cell technologist for the TCAD Optane cell modeling effort, providing needed feedback and expertise to the TCAD team.





	CONFIDENTIAL REFERENCE
Principle Engineer Nomination	Date:  10/26/2020	

Candidate:  Davide Fugazza	  Group:  3DXP TD	  Grade:  9	
Nominator: Derchang Kau	  
Reference:  Sanjay Rangan, SPE, NSG	  
I strongly recommend Davide Fugazza’s nomination for PE
I have worked closely with Fuga since I started working on the Optane program in 2013 on S15C development and through our 1:1s. Fuga is the expert on Optane device fundamentals and Optane device characterization. Additionally, he demonstrates rigorous, systematic and methodological approach to solving device problems. He demonstrates this at a level that sets him apart from his peers. When device engineers get stuck on a problem (including me), Fuga is the goto person for his thoughts/inputs on models and segmentation. All of this makes him a very highly valued member of Optane device team. 

Fuga has largely defined the current suite of Optane cell characterization methods, both tests and analyses methods. These characterization methods have been utilized for defining Device Target Specs and for Cell/product development. One specific example to highlight is the development of program transfer characteristic (aka VTI), that represents the crystallization to amorphous transition as a function of temperature (through current pulses). Here Fuga defined the characterization method, definition of critical parameters based on fundamental device physics and an extraction method that has been the basis for quantifying device/process interaction and trim by die algorithms. 

Another significant contribution by Fuga is in the area of electrodes. Electrodes in Optane heats the cell as a resistive heater to enable phase change. One of the issues identified was electrode evolution through use. Fuga defined electrical scorecard requirements for a new electrode and led a cross functional team that delivered an electrode that evolved 2X less during cycling. While this was not needed on the product at the time it was developed, it is the POR electrode for ATF stack to achieve the needed reset current. 

As mentioned in the beginning, Fuga’s engineering discipline sets him apart from his peers enabling him to maintain/deliver high quality solutions. He sets these standards not only for himself, but the team he works with. Examples here include his emphasis on L0 scorecards, end of line electrical scorecards for electrodes and ensure that the understanding is holistic. These methods and systems emphasized by Fuga have helped the team from an archival perspective, as well as minimized iterations on full loop silicon enabling time to quality. 





	Balaji Srinivasan – Optane Design Engineer PE, balaji.srinivasan@intel.com (926) 377-7906
To Whosoever it may concern: 

I wholeheartedly and without hesitation endorse Davide Fugazza for the position of Principal Engineer. I have worked with Davide from late 2017 in BiSM/3DXP/SSM areas. I enjoy working with him and look forward to doing so in the future.
 
•        Technical Expertise & Leadership – e.g. depth of technical expertise, track record as a technical leader
 
 Fuga has been one of leaders of the Bipolar Crosspoint Cell Journey (BiSM 41nm/33.5nm/36.5nm, SSM 41nm/Pre-JV termination) to his key contributions lie in the areas Cell physics - understanding bipolar Cell behavior thru careful Si experiments/measurements and  further analysis/synthesis of resultant data, create and maintain RWB  & DTS thru measurements and engineering judgement where needed over three generations of the bit-cell.  This is integral to us building a case for the bipolar bit cell.
 
•        Strategic Leadership & Contribution - e.g. demonstrated results, scope of influence and impact.
 
Some examples strategic decisions that help design are reset current scaling thru generations, remove the need for eSSR ( high current setback to set read disturb ), ideas to reduce leakage current. These decisions help by defining & refining the algorithm. The simpler algorithms allow design to build a more compact decoder ( compact 3t bipolar decoder promoting Cmos fit under array --> die size comparable to 3dxp unipolar design) for 26.5nm with 32uA reset delivery), removing the need for set/essr current mirror reducing cua foot print, and driving  read energy lower. All these decisions help converge bipolar bit cell towards meeting CUA, at energy on par with 3DXP.
 
•        Effectiveness as a technical role model, as well as mentorship track record.
 
Fuga is always accessible & data driven. This makes him my goto person, when I want bit cell clarity.  One example, I asked him for clarity on Von for the cells, as this influences  reset delivery and decoder device sizes. He came back with data showing me Von numbers I was looking for, and why they were lower than 3DXP.
 
•        Effectiveness as an Intel culture role model and change agent
 
His presentations are a concise and communicate points well & is always results oriented. This helps in making crisp decisions.
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Carnegie Mellon

Pittsburgh, November 10, 2020

Dr. DerChang Kau,

Intel Fellow and Director, Optane Advanced Pathfinding,
Intel Optane Group

Intel Corporation

Dear DerChang:

This is in response to your request for my assessment of Davide Fugazza concerning
his promotion to Principal Engineer at Intel Corporation.

| have got to know Davide through his publications while at the Politecnico di Milano and,
more importantly, through the interaction with him as a point of contact for the Intel
project at Carnegie Mellon “Mass transport in chalcogenide alloys: driving forces pareto”.
Davide was instrumental in shaping our proposal to align the technical thrusts with the
interests of the Optane group. It is a difficult process of balancing the need for being
technically relevant and at the same time focused on precompetitive fundamental
phenomena. Davide was instrumental in this respect.

Even more important was the interaction during the actual work. The project was staffed
by two first year students, Qiyun Xu (PhD) and Enkui Lian (MSc). Both were at the
critical stage of their development as engineers having done with most of the classes
and just starting at research. Davide served as a technical guide and a role model
helping the students transform during this year from school students expecting to be told
what'’s next into budding researchers setting their own goals and finding creative
solutions to problems. It took a combination of technical expertise, relentless pointing out
the weaknesses, and availability at all times that amounted to Davide being perfect
mentor. | personally benefitted from this interaction as well and was impressed by
Davide’s professionality and technical excellence.

Clearly, | cannot comment on Davide’s leadership and accomplishments at Intel.
Everything | have seen point to him richly deserving a promotion of principal Engineer.

Sincerely,

Marek Skowronski, Professor
Dept. Materials Science and Engineering
Carnegie Mellon University
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  Carnegie Mellon University 


