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	Candidate Name
	Raymond Wang

	Business Group
	MCD

	Current Role
	SSD Test Engineer Group Lead
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	Principal Engineer

	Technical Domain
	Test Engineering (SSD) / Media Product Engineering.

	NSG Staff Sponsor
	Stephen Keeney

	Nominating Manager
	Jacky Chen

	Repeat Nominee
	N/A



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. The application must not exceed 2 pages. Your responses to the first 4 questions should not exceed 2 pages. 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. 

	NSG Product Qualification typically goes through Component/package Qual and SSD Qual (RDT). Per past experience, it happened that SSD Quals were delayed due to media related and/or NAND/System integration issues found during RDT, which Component Qual didn’t have good visibility or enough sample size to catch. The Media Qual concept, which runs on the actual SSD FW/HW platform, was introduced to enhance NAND Si-Sys integration during development.  Media Qual was firstly demonstrated on B27A and has become an official gating milestone in NSG Qual process, which has been fruitful in capturing integration issues on 120s & 130s, resulting in smoother SSD Qualification as seen on ADP. 
Raymond is one of the pioneers on MQ development. He designed and developed the initial Media Validation Platform FW architecture, and keeps improving the 120s/130s MQ processes. By leveraging his expertise on system test, Raymond differentiated MQ from other platforms, his enabled the auto real time Electrical Failure Analysis feature on MQ failures, established the real time Dashboard system which enabled our global MQ WG the access to get the latest data such as defect/MRR/RWB etc, as demonstrated in recent 130s MQ, Raymond is well recognized as a critical stakeholder in MQ.
Besides MQ, Raymond is also the pioneer in SSD Test Methodology, he did extensive analysis in optimizing SSD testflow, including driving focus test at Burn-in and reduce BI cycle from 100 to 1, etc, 



	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.

	Expertise across Media, System, Data process & visualization in establishing the whole MQ infrastructure. 
1) Raymond implemented RDT JEDEC workload, pseudo Indirection system, etc, to make MQ cycles efficient & compliant to NAND Policies, including the suspend & resume features to interrupt the MQ cycles. 
2) Brought the FA tool up running in Linux OS for auto data collection, improved the AFA efficiency and coverage by integrating pattern generation, RBER and RWB features, etc.
3) Reading massive data and inserting to remote DB in parallel is challenging, but essential to MQ. Raymond creatively applied the local file caching and multi thread processing method to MQ real time Dashboard, he and his team demonstrated their strong capability in data process & visualization, in addition to media and system skills. 
Expertise in SSD System Test, including MRB Stress/Screen develop. 
1) Raymond initiated the 1st & 2nd generation of mfg test tape on NSG’s home grown SSD Tester (iPC),  with highly modulized software architecture supporting all host protocols, it has been used inherently in SSD HVM test till today, and is also the foundations for all IPC based applications, including MQ, iPC based ORT, etc. 
2) Raymond played critical role in QAN/MRB technical containment, such as BI Erase Disturb also for Fultondale HM262 Assert issue,  BI Erase & Read for 100s bitline broken issue, DRAM BIST test for CD RDT DRAM failure, BI Wordline_Stress for B17 High LBA Mismatch MRB, etc.
Examples might include: Sustained technical accomplishments with impact on multiple projects, products, or technologies within BU. (IMPACT)  Contribution across broad and/or in-depth area as evidenced by innovating and improving technologies and methods, resolving complex issues, and/or leading projects and initiatives. (DEPTH/BREADTH)  Change agent by pushing technology agenda and developing technical theories that create the new norm for the team. (INNOVATION)  Advises or influences inside division on technical innovation and feasibility. Viewed by peers and others in BU as the “go-to” person for their technical area of expertise. (INFLUENCE)



	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.

	1) SSD Test Efficiency & TTR, especially SSD Burn-in and Run-in are the major limiter to mfg capacity.   Raymond analyzed the SSD Burn-in failure modes,  influenced the network to reduce SSD Burn-in cycle from 100 to 1 for most NAND based SSDs, he also published a statistical method to assess the minimum cycle needed;  Raymond drove the Run-in TTR by driving test method innovation, advocating for ‘focus’ test, convincing SI/TDT to use short random reads to replace long sequential read, achieving 30% Test Time Reduction with equal or better test coverage. 
2) Media Qual:   Raymond influenced the global WG to enable Anto Failure Analysis to replace manual FA,  and establish MQ dashboard to replace manual data analysis.  He then led the team to make these features into reality, which is huge efficiency improvements.
3) SSD Line Intelligence Monitor (SLIM):  In Q3’20, Raymond took the initiative and leadership to develop the ‘SLIM’ tool, to auto detect HVM Media/SSD Baseline Data Performance shift, and expended the usage of Big Data to monitor quality before customer sees issues.  CDR pilot run started from Nov’20.
Include examples that demonstrate understanding of how technological innovation maps to business unit’s goals and success. (BIZ IMPACT)  organizational influences across NSG/Intel on decision making and strategy formulation. (BUSINESS IMPACT)  Frames the right strategic questions for their area of the business. Is a change agent by proposing, developing, and/or driving innovative solutions in own area of expertise. (STRATEGIC ACUMEN)



	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. .

	1) [bookmark: _Hlk45203835]As NSG-SH employee No.1, Raymond joined NSG from Y2006, he had been the technical coach and mentored everyone of the first batch of ~10 NSG-SH engineers,  who’s leading different functions of NSG-SH as of today (NAND TE – Xing Wang, Customer FW – Emma Zhang, QRE – Jacky Chy Chen, AE – Yun Weng, Mkt –Benny Ni, etc).  
2) Raymond has brought up 20+ of the next wave talents in SH/TW system test group, focusing on technical growth in SSD test method, NAND Media & FW,  MQ, Data Analysis, etc, including IPC tester architect - Xianghua Li, NAND QRE – Jia Gong, NAND TE – Flora Shan, etc
3) He has been the local goto person for NAND Si-Sys issues, Media Qual related execution, validation, debug and FA activities and interface to global teams.
4) From Y20, Raymond started to proliferate NAND MQ BKMs to Optane (Kristi Johnson), he coached US System Test team and established the Optane Dashboard system.
5) Raymond is aligned to NPSG, the upcoming Hynix integration requires Raymond to be the SSD Test representative for BKM sharing.    As Raymond is the ‘Confidence Flag’ to our whole NPSG-SH team, and is expected to Lead & Establish the Engineering Development Infrastructure / Culture to NPSG-SH/TW team.
Include examples that demonstrate compelling and respectful communication; openly shares knowledge. (POSITIVE ENERGY)  Is an approachable mentor to engineers in a division and/or functional area of expertise; Actively mentors others in their technical and leadership development; Connects others to opportunities. (ACTIVE MENTORING)  Removes barriers to collaboration and puts the best outcome of the team over individual/self needs. (LEADERSHIP)  Actively role models each of Intel’s culture attributes: One Intel, Customer Obsessed, Fearless, Truth & Transparency, Inclusion (LEADERSHIP)

	b5 – 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

	Raymond graduated from Shanghai JiaoTong Univerisity in 2005, Bachelor in EE (just reached his 15th anniversary at Intel on Jul 1st.)
2005~2006:  NOR Product Engineer
2006~2009:  NAND Test Developer
2009~2014:  SSD Test Developer
2014~ :  System Test Development GL (SSD Mfg FW from Y2016, Media Qual from 2018).
As key contributor, Raymond has won 4 NSG DRAs in SSD Test Develop & Media Qual since Y2013.



	6 – NSG Staff Sponsor Advocacy (Stephen Keeney)
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.

	Raymond has been in the MCD organization since its inception in 2017 and I had the opportunity over the last three years to observe his contributions during that time. Raymond’s biggest strength is his ability to take a complex problem and break it down into manageable pieces so that it can be better understood and then to drive comprehensive solutions that are deployed successfully. His analysis ability and the suite of tools he uses to understand data is one of the best in the organization and this helps him come to high confidence strategies to tackle problems. I have seen this in the work he did on media qual where he put in place some of the fundamental capabilities to collect and analyze the data and more recently this has been evident in the work done to understand how to extract the critical signals in the SSD manufacturing test data so we can be alerted when excursions or abnormalities are evident. Furthermore, I have seen the results of the coaching and training that Raymond has undertook with the Shanghai team and he has personally upskilled many of the key engineers we have at that site today and going forward as we spin out the group into NPSG his technical leadership will be vital. I believe now is the time to promote Raymond to PE.



	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.

	
· Robbie Frickey,  10641015, robert.e.frickey@intel.com, DND Senior Principle Engineer, 1-(916)-356-0488.  

I’ve had the pleasure of working with Raymond Wang throughout my Intel career.  The collaboration started on the component side, but deepened on SSDs, where Raymond was the first engineer from Shanghai pulled into to help on Ephraim, where long days and nights were spent on the subcon site working until midnight improving our data collection.  In the last couple of years, I’ve interacted with Raymond in two areas:  Media Qual and SSD manufacturing test.
Media Qual
Media Qual has become the standard for qualifying NAND over the last two years.  The older component qual lacked all the complicated interactions that occur in an SSD, such as suspends and open-block situations, and the combination of these with various NAND stresses with the necessary volumes of samples.  Media Qual (MQ) uses our own SSDs with specialized FW to maximize the NAND data collection.  Overall, MQ has media qual has dramatically improved the velocity of NAND improvement and minimized the amount of late breaking NAND issues seen by the larger SSD team.  Raymond has been a key contributor and is part of the critical set of three people that make MQ work.  Within MQ, he has contributed in many places, but he led the development of the host-side code needed to manage the SSD and pull out the corresponding data at the appropriate time.  He’s also developed the necessary data dashboards to make the voluminous data easy to understand.  Media Qual overall and the data dashboards have been so successful that Optane is now duplicating and Raymond has been instrumental in that transfer over.
Raymond’s potentially biggest contribution to Media Qual is the development of the Automatic Failure Analysis function (Auto FA).  Auto FA is a subroutine that reads out from a failing NAND location all of the necessary info required for failure analysis, such as failing bit counts, histos, as well as program/erase cycling.  This allows the Media Qual to “save off” the necessary info from a bad location and otherwise continuing the Media Qual.  Then the FA data can be analyzed later to confirm the problem without impacting qual schedules.  This has led to large efficiency gains and improved FA techniques.
SSD Test Engineering and Data Analysis
I normally don’t work closely with Raymond on SSD test engineering as I take it for granted that new test tapes go into our factories.  However, in early 2020, Alibaba found a problem with Cliffdale Refresh, where some of the SSDs were showing a marked increase in UBER, a normally extremely-rare event.  I was pulled in to lead a task force to solve this and Raymond generally was the one who received most of the tasks.  Raymond and his team were able to rapidly change our SSD test tapes and release to the factory various adjustments to both SSD burn-in and run-in that improved the quality of the line output while adding additional data and improving the data quality.  He was able to build complex queries and take on complicated data analysis to help us show that our initial screen had minimal effect on quality and drive additional changes to close the gap.  When it comes to an urgent task force, Raymond is my go-to person for maximizing our signals from factory data.
Raymond has also been working to address some of our shortcomings when it comes to maximizing our data analysis from the overwhelming amount of data we collect during SSD manufacturing.  I asked Intel Fellow Neal Mielke to help me understand the techniques.  Neal’s response was:
Raymond’s work looks solid to me, as far as I understand it.  I wanted to make sure that his shift detection algo leveraged statistical process control methods, and from some googling I see that it does: the PELT scheme that he’s using is a recent (to me) innovation in SPC changepoint detection.  That’s excellent.
	Overall, I have been privileged to work with Raymond Wang and support his candidacy for Principal Engineer.  He has earned it.
Robbie Frickey

· Brian Romo,  10644431, Brian.C.Romo@intel.com, MCD Principle Engineer, 1-(916)-356-2983.  

	I have been working with Raymond for many years.  As my role as a component product engineer helping to solve NAND to SSD integration and ramp issues we have worked together countless times.  Raymond has always been eager to solve problems and get into the data.  Much of Raymond’s career has been about SSD manufacturing and test tapes.  Not only is he very knowledgeable in our testing, flow and how the factory operates but also how to problem solve and develop new capabilities that are needed for our group to grow.  During many task forces, including the latest B17A LBA mismatch, he has been dependable to make sure experiments are run, data analyzed and if issues come up we works to resolve them immediately.  Dependable and consistent leadership is not all that Raymond has shown but a desire to drive to new technics and solutions the business needs as it has grown.  I support Raymond’s nomination for Principle Engineer.  
Raymond embraces new techniques to try to move the organization ahead.  In many discussions I’ve had with Raymond he is learning about existing mathematical methods to help make us have more informed decisions.  Many times, people will look at graphs and eyeball what feels right.  Other times people know a lot of math and models but can’t really but aren’t familiar enough with our products, system and data to know how to apply it.  Raymond has shown both the fundamental knowledge to understand our products, what the data means and the drive to look into new methods to make decisions mathematically rather than instinct.  One method he has shown me is in determining how many PE cycles we should have at SSD burn-in.  Historically people have just said failures that are grown in burn-in are a DPM adder.  This is not necessarily true if you are in the flat part of the bathtub curve for growth and a better way is to see if the additional P/E cycles are growing defects at the same rate or not.  Raymond researched the different algorithms that mathematicians have developed and commonly accepted and applied it to SSD burn-in.  I really liked this approach and trying the same method on component level as a different way determining the effectiveness of cycling to lower DPM.  
Raymond has been one of the fundamental pillars in getting Media Qual up and running consistently. On NAND MQ I was only heavily involved for a few months during the startup.  During that time, I could see Raymond and his team work with the other parts of the org to help setup the new platform.  Besides what was his comfort zone of getting testers installed and running drives, he worked on trying to create a stable database and working with the team to understand bottle necks, what worked and what didn’t and adjusted daily.  Additionally, Raymond was the driver of getting a web-based dashboard to report the results of the data.  MQ qual creates a lot of data that needs to be summarized and accessible. This was a challenge in the beginning, and he took up that role to drive it to a better solution.  Raymond has been on the forefront of trying to create websites and dashboards that both democratize and unify data for people to see.  This has been a big drive, especially in MCD, to create one place where people look at data to see it summarized rather than everyone writing a using a different script.  His engagement has led to MQ being an integral part of NAND development and has worked to not only expose Optane to the NAND capabilities but also create another web-based dashboard to help synergize the groups.  

· Charles Anyimi, 10061849  Charles.Anyimi@intel.com, Senior Director, NSG AE 1-(916)-356-2983. / Yun Weng,  10703313, Yun.Weng@intel.com, NSG Asia AE Manager, 86-21-6116-5576.  

PRC is an important market for NSG’s business which roughly counts 30+% of NSG’s overall business. To achieve this, strong business and technical support are two biggest contributors. And Raymond plays an important role in this team. His contributions to marketing technical support can be summarized into 2 areas.
Debug support: Raymond is trusted local technical expert that AE can turn to for complicated issues, especially those related to media. Some good examples like the media PRT on Cliffdale and customers concerns on program fail/media error. He helped AE team analyze product logs for clues, brainstorm potential hypothesis and develop DOE with US expert teams for root cause. Besides, he is willing to help AE team understand the issue, which help AE prepare excellent customer communication package to contain Intel business, given issues there. 
Team development: technical skill is the key competence of AE team. To build this, we need senior technical expert like Raymond as the seed and trainer to bring knowledge. As a key member in local engineering expert board, he is willing to share his ideas/knowledge to new or junior people to bring them up, and answer their questions with patience and excellent presentation skill. All the senior AE in local including Jinhe (Ali AE), Wing (Tencent) and Leo (Baidu/Lenovo) are kind of his students, who are also considered as trusted technical experts to BU now. 
As a summary, we appreciate his great support in the past. And we continue to have strong confidence in NPSG, for we will continue working with senior experts like Raymond. Really look forward to future cooperation.
 



Instructions for Nominating Manager: Update highlighted text, then send form to Reference for completion. As a reminder, only 3 references will be accepted by the PE Committee. 

CONFIDENTIAL REFERENCE REQUEST TEMPLATE:

Hello, 

[Employee Name] is a candidate for Principal/Senior Principal Engineer under the [Name of Technical Domain] technical domain. You have been listed as a reference because of your knowledge of the candidate’s abilities and accomplishments. If you wish to endorse this candidate, please describe any relevant results, accomplishments and behaviors of the candidate that indicate the candidate’s readiness including: 

· Technical Expertise & Leadership – e.g. depth of technical expertise, track record as a technical leader
· Strategic Leadership & Contribution - e.g. demonstrated results, scope of influence and impact
· Effectiveness as a technical role model, as well as mentorship track record
· Effectiveness as an Intel culture role model and change agent
· Any areas for improvement or development relative to the above criteria

Please return your reference to me by email no later than [date].  Your reference should not exceed one page of text.  As a reminder, the proceedings of the Principal/Senior Principal Engineer nomination are confidential, please do not discuss with the candidate. 

Thank you for your assistance.   
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I’ve had the pleasure of working with Raymond Wang throughout my Intel career.  The collaboration started on the component side, but deepened on SSDs, where Raymond was the first engineer from Shanghai pulled into to help on Ephraim, where long days and nights were spent on the subcon site working until midnight improving our data collection.  In the last couple of years, I’ve interacted with Raymond in two areas:  Media Qual and SSD manufacturing test.


Media Qual


Media Qual has become the standard for qualifying NAND over the last two years.  The older component qual lacked all the complicated interactions that occur in an SSD, such as suspends and open-block situations, and the combination of these with various NAND stresses with the necessary volumes of samples.  Media Qual (MQ) uses our own SSDs with specialized FW to maximize the NAND data collection.  Overall, MQ has media qual has dramatically improved the velocity of NAND improvement and minimized the amount of late breaking NAND issues seen by the larger SSD team.  Raymond has been a key contributor and is part of the critical set of three people that make MQ work.  Within MQ, he has contributed in many places, but he led the development of the host-side code needed to manage the SSD and pull out the corresponding data at the appropriate time.  He’s also developed the necessary data dashboards to make the voluminous data easy to understand.  Media Qual overall and the data dashboards have been so successful that Optane is now duplicating and Raymond has been instrumental in that transfer over.


Raymond’s potentially biggest contribution to Media Qual is the development of the Automatic Failure Analysis function (Auto FA).  Auto FA is a subroutine that reads out from a failing NAND location all of the necessary info required for failure analysis, such as failing bit counts, histos, as well as program/erase cycling.  This allows the Media Qual to “save off” the necessary info from a bad location and otherwise continuing the Media Qual.  Then the FA data can be analyzed later to confirm the problem without impacting qual schedules.  This has led to large efficiency gains and improved FA techniques.


SSD Test Engineering and Data Analysis


[bookmark: _GoBack]I normally don’t work closely with Raymond on SSD test engineering as I take it for granted that new test tapes go into our factories.  However, in early 2020, Alibaba found a problem with Cliffdale Refresh, where some of the SSDs were showing a marked increase in UBER, a normally extremely-rare event.  I was pulled in to lead a task force to solve this and Raymond generally was the one who received most of the tasks.  Raymond and his team were able to rapidly change our SSD test tapes and release to the factory various adjustments to both SSD burn-in and run-in that improved the quality of the line output while adding additional data and improving the data quality.  He was able to build complex queries and take on complicated data analysis to help us show that our initial screen had minimal effect on quality and drive additional changes to close the gap.  When it comes to an urgent task force, Raymond my the go-to person for maximizing our signals from factory data.


Raymond has also been working to address some of our shortcomings when it comes to maximizing our data analysis from the overwhelming amount of data we collect during SSD manufacturing.  I asked Intel Fellow Neal Mielke to help me understand the techniques.  Neal’s response was:


Raymond’s work looks solid to me, as far as I understand it.  I wanted to make sure that his shift detection algo leveraged statistical process control methods, and from some googling I see that it does: the PELT scheme that he’s using is a recent (to me) innovation in SPC changepoint detection.  That’s excellent.


	Overall, I have been privileged to work with Raymond Wang and support his candidacy for Principal Engineer.  He has earned it.


Robbie Frickey





