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Tuesday, June 13, 2023

Call to Order – Dr. Mehmood Khan, VCAT Chair
Dr. Khan called the meeting to order at 9:00 a.m. First, he welcomed Dr. Mark Pierpoint and Dr. Monisha Ghosh to the VCAT. Dr. Pierpoint is the Senior Vice President for Strategic Innovation & Partnerships at Keysight Technologies, Inc. and Dr. Ghosh is a Professor of Electrical Engineering at the University of Notre Dame, and an Adjunct Research Professor at the University of Chicago. Then he took roll call and reviewed the meeting logistics. 
SESSION I: NIST PROGRAMMATIC UPDATES 

NIST Update and Agenda Review – Dr. Laurie Locascio, Under Secretary of Commerce for Standards and Technology and NIST Director
After summarizing the agenda, Dr. Locascio again welcomed Drs. Ghosh and Pierpoint to the VCAT. She then discussed CHIPS R&D (research and development) office leadership changes. Dr. Lora Weiss will be serving as the CHIPS office director, and Dr. Eric Lin, who had been serving as interim director, will now be serving as the deputy director over the R&D portfolio of programs. Mr. Neil Alderolty, from the Material Measurement Laboratory (MML) will be serving as the executive officer of CHIPS R&D. Mr. Richard-Duane Chambers will be serving as the new associate director for CHIPS Integration and Policy, and Dr. Marla Dowell has been confirmed as the director of the CHIPS R&D Metrology Program. Dr. Christopher Szakal is serving as the acting director of the Program Coordination Office (PCO).

She then shared recent updates for five NIST Director's Priorities:

1. Critical and Emerging Technology Leadership

2. Standards Leadership

3. Manufacturing Leadership

4. Mission Delivery Enhancement

5. NIST Community

1. Critical and Emerging Technology Leadership. NIST updates in this category discussed during the overview were artificial intelligence (AI); bioeconomy; cybersecurity and privacy; advanced communications; climate and environment; and quantum information science.
· Artificial Intelligence Update: A lot of development has happened on the AI Risk Management Framework since its release in January 2023. In May, the Institute for Trustworthy AI in Law and Society (TRAILS) was announced, co-funded by NIST and NSF (National Science Foundation). NIST is pursuing efforts on the risks and challenges of generative AI in an upcoming Generative AI Working Group. The NIST AI Resource Center was launched as a one-stop shop where users can interact and engage with the AI Risk Management Framework. NIST is actively engaged as the main author of the EU-US Trade and Technology Council (TTC) AI Roadmap. Three expert groups will focus on tools for measuring and monitoring AI risks.

· Bioeconomy Update: OSTP (Office of Science and Technology Policy) released the NIST-authored DOC report on biotech R&D for supply chain resilience in March 2023. NIST and other agencies were directed by the Executive Order (EO) on Biomanufacturing and Biotechnology to write separate reports on the needs to translate research into practice for a competitive bioeconomy, using new tools in bioscience to develop a resilient supply chain for the U.S. economy. Biosecurity and biodefense are areas that are garnering congressional attention, and development of reference materials for biothreat training will help prepare the U.S. for future biological events. NIST released a genetically tagged new yeast strain to help train first responders and help them assess performance against biothreat mitigation procedures. NIST and FDA scientists developed a noninvasive method to understand cells in 3D scaffolds.

· Cybersecurity and Privacy Update: In March, the White House announced the National Cybersecurity Strategy, which highlights the importance of NIST work in developing research, guidelines, and standards for cybersecurity and privacy. NIST hosted an event in March 2023 on the NCCoE (National Cybersecurity Center of Excellence) renewal and announced the launch of the Small Business Cybersecurity Community of Interest. NIST is updating the Digital Identity Guidelines through stakeholder engagement. A concept paper on the Cybersecurity Framework was released, and more than 2,000 participants from 69 countries attended NIST-hosted events on this update. Winners of the Privacy-Enhancing Technology Prize Challenge were announced at the Summit for Democracy, which was funded via a partnership with NSF and the OSTP. The goal was to discover novel solutions and global challenges that address issues relating to privacy.

· Advanced Communications Update: NIST hosted the Wireless Spectrum Research and Development Workshop which centered around identifying challenges associated with obtaining, disseminating, and using data about spectrum. The purpose is to improve analysis and modeling to inform future spectrum research and policies. NIST partnered with the First Responder Network Authority to host the Public Safety Innovation Summit in San Diego, bringing together public safety, academic, government and industry leaders to discuss the current state of public safety communications technology and drive forward advancements.

· Climate and Environment Update: NIST and NOAA (National Oceanic and Atmospheric Administration) are incorporating forward-looking climate data and projections into standards for buildings and infrastructure, which will help establish climate resilience for the U.S. Extensive research related to wildfires and wildland-urban interface with the California Department of Forestry and Fire Protection (CAL FIRE) is underway. A report was released to describe how far flammable structures, such as sheds, should be away from homes to limit damage.

· Quantum Information Science Update: NIST researchers continue to advance the technologies and fundamental science needed to expand quantum applications. NIST researchers and collaborators at University of Maryland College Park demonstrated an integrated architecture for deployable atomic clocks. NIST and JILA Fellow Dr. Ana Maria Rey and Dr. Paul Julienne, Emeritus Fellow of the Joint Quantum Institute (JQI) of NIST, were both elected to the National Academy of Sciences.
2. Standards Leadership. The White House launched the U.S. Government National Standards Strategy for Critical and Emerging Technology (USG NSSCET) on May 4, 2023, with NIST being designated to implement that plan. The strategy aligns to ANSI's (American National Standards Institute) U.S. standard strategy and will build a foundation to safeguard U.S. technology leadership and competitiveness in international standards development. The U.S. and EU experts in the TTC (Trade and Technology Council) agreed to encourage increased development of international standards for additive manufacturing. Another important negotiation that happened within the TTC is the recognition of the megawatt-charging system for electric heavy-duty vehicles. NIST led a delegation in Brussels for digital identity subgroups in stakeholder events, and the report is available to download from www.standards.gov. NIST participated in the OECD.AI (Organization for Economic Co-operation and Development) network forum of experts on generative AI and AI foresight. Last month, NIST met with the United Kingdom (UK) Department of Science Innovation and Technology delegation to discuss standards strategies.

3. Manufacturing Leadership. As of June 1, the Manufacturing Extension Partnership (MEP) has invested $20 million in cooperative agreements with all 51 MEP centers to establish the Supply Chain Optimization and Intelligence Network (SCOIN). MEP published the first Expansion Awards Pilot program under the new authority granted by the CHIPS Act. All centers submitted noncompetitive applications to implement projects that expand the existing MEP capabilities to establish SCOIN. Manufacturing USA received base funding to continue support for NIIMBL (National Institute for Innovation in Manufacturing Biopharmaceuticals), which is the only institute that NIST currently funds. NIST was also given funding to start a new NIST-sponsored institute, which will be carried out through open competition, the topic of which has not yet been determined. Manufacturing USA was also given $11 million in support of CHIPS and Science to stand up the WEAVE (Workforce Education and Vibrant Ecosystems) program which will engage with historically black colleges and universities (HBCUs) and minority-serving institutions. Appropriated funds have been received to create three new Manufacturing USA institutes related to semiconductor manufacturing, and an RFI (Request for Information) was completed in December to look for input on the development and establishment of the three institutes.
4. Mission Delivery Enhancement. NIST measurement services delivered 14,000 calibrations in the last 12 months for stakeholders across industry, government agencies, and academia, offering 1,100 unique standard reference materials and selling over 32,000 units that underpin measurements in clinical diagnostics, construction, manufacturing, public safety, and environmental monitoring. There were 800-plus testing and calibration laboratories accredited, and NIST responded to 100 billion-plus requests daily on the Internet Time Service, free of charge to the public. The in vivo MRI biomarker traceability measurements is a new area under development. Measurement services is feeling pressure from declining resources.

Fighting the opioid epidemic is a newer NIST program in forensics and public health. The influx of Xylazine in the illegal drug market has been found in 80 percent of fentanyl samples, which makes it challenging for law enforcement to detect illegal substances when they are new compounds. NIST has been working with Maryland law enforcement to analyze street drugs in an untargeted fashion. NIST developed a safe analytical platform for rapid non-targeted drug analysis with the sensitivity to detect fentanyl analogues. Due to the success of this program, the House passed the TRANQ Research Act (Testing, Rapid Analysis, and Narcotic Quality Research Act), which requires NIST to further support research identifying Xylazine, novel synthetic opioids, and other emerging substances of concern. The act has not yet passed the Senate.

Another area of congressional concern is PFAS (per- and polyfluoroalkyl substances). NIST examined a range of textiles used in firefighter turnout gear coats and pants to identify PFAS types, quantity, and location. The recent report showed the highest concentrations in the outermost layers. NIST is completing a similar study of PFAS in new and stressed hoods, gloves, and wildland gear. There is congressional interest in other exposures in drinking water, food, and house dust.

Three NIST ongoing disaster investigations run by the Engineering Laboratory (EL) were updated - Hurricane Maria/Fiona, Hurricane Ian, and the Champlain Towers South building collapse. NIST continues to evaluate the performance of critical buildings and emergency communications during disasters and how they were impacted. NIST is evaluating how critical systems have recovered, such as infrastructure systems. Wind speeds and building codes are also being examined and how they affect evacuations. Evidence in the Champlain Towers South building collapse is being moved to a new phase of testing in a second larger warehouse. The National Construction Safety Team (NCST) Advisory Committee will be meeting on June 14-15, which will provide more details on the investigation.

The NCNR was authorized to restart by the NRC (Nuclear Regulatory Commission) in March and has begun low power testing. In July, the reactor operator exams will be conducted, and engineering solutions are being planned this summer to mitigate the radioactivity found in the main system. Dr. Locascio will be attending an NRC meeting on June 20th, which is focused on NIST performance improvement activities at the NCNR. New leadership for the NCNR has been established. Dr. Dan Neumann has been appointed associate director and will oversee new neutron source studies, and Dr. Ron Jones has been appointed leader of the Neutron Condensed Matter Science Group.

5. NIST Community. Dr. Locascio said efforts to improve workplace culture need to continue, to include community-building activities. NIST is under a lot of stress by virtue of many things happening in the past year, including CHIPS. Developing a strong NIST community will remain an area of important focus.

For more information, see Dr. Locascio’s presentation. 

Discussion. The group discussed the following topics: 

· Process for development of new Manufacturing USA institute will be two-stage competition with proposals submitted,

· Cross-collaboration across NIST for biodefense and artificial intelligence initiatives,

· Important for NIST to keep planning for future pandemics,

· Instituting a program like DARPA's MOSIS to advance chip manufacturing capability,

· Role NIST should play in discussion with White House on an Executive Order on AI,

· Using the current AI Risk Management Framework to assess risks associated with generative AI,

· Asking industry to validate NIST's role in cybersecurity to Congress, and

· Opportunities to build critical mass to link AI, cyber, and privacy together.

Safety Update – Dr. Laurie Locascio, Under Secretary of Commerce for Standards and Technology and NIST Director and Dr. Stephen Banovic, Deputy Director, Office of Safety, Health, and Environment (OSHE)
Dr. Locascio said VCAT members received an interim final report from the Safety Commission, a FACA (Federal Advisory Committee Act) established to get outside perspective in the aftermath of the September 2022 accident. The Safety Commission gave NIST a comprehensive set of well-considered findings and recommendations that will serve as a roadmap to move forward to lead to a safer environment. The immediate plan is for NIST to benchmark against other organizations, such as the National Renewable Energy Laboratory (NREL), Oak Ridge National Laboratory, and Argonne National Laboratory, for similarities in safety practices. NIST must make safety an integral part of the NIST culture and commit to continuous improvement.

A two-day off-site was held with the NIST leadership board, which had open discussions about approaches and obstacles to safety as well as institutional changes needed. The NIST leadership board met again three weeks later with Dr. Chuck Romine to share best practices of the ongoing work in this area. A series of listening sessions across campus have been planned for the summer to capture ideas from staff.


Dr. Locascio chartered an Executive Safety Improvement Team to oversee and track completion of safety improvement actions intended to address specific NIST Safety Commission recommendations. The team has established three guiding principles for safety changes at NIST: trust through strong partnerships between safety professionals and staff, recognition of human factors, and making communication clear. Outside safety consultants will be used to help NIST implement the changes needed.
A significant budget has been committed for new hires to establish an audit program, conduct hazard reviews and workplace inspections, and specify hazard abatement actions. On a rolling basis, $1.5 million will be used for facilities repairs to be coordinated with the Office of Facilities and Property Management.  

NIST must make safety an integral part of the NIST culture, commit to continuous improvement of safety systems, processes, and culture as part of leadership expectations and accountabilities. NIST must strengthen the role of the Chief Safety Officer by ensuring organizational responsibilities under OSHE. NIST must develop new and enhance existing operational safety processes and tools to actively manage safety-related risks.

Understanding the effect that hybrid working environments have on safety proficiency, cultures, and practices needs to be an area of focus in the post-COVID world. NIST will continue to work with the National Academies in a workshop headed by Dr. Carol J. Burns and Dr. Gerald Keusch to identify issues in the hybrid world regarding safety.
Dr. Banovic said the Investigation of the fatality at the NFRL (National Fire Research Laboratory) report was finalized on April 7, and it was broken into two parts, Part A and Part B. Part A investigated the specific incident, and 22 recommendations and 26 corrective actions were found. Part B was the Executive Review Team, which consisted of the Chief Safety Officer (CSO), Dr. Elizabeth Mackey, the Chief Facilities Management Officer, Mr. Robert (Skip) Vaughn, and the Physical Measurement Laboratory Director, Dr. James Kushmerick, and it ensured the breadth, depth, and sustainability of 15 corrective actions NIST-wide that were identified by the investigation team relating to issues within EL (Engineering Laboratory) and NFRL. Improvement is needed for the safety management system and safety culture, the two weaknesses observed.

In terms of strategic communications, some key actions completed by NIST leadership were, as mentioned by Dr. Locascio earlier, a safety off-site was held to discuss the circumstances of the incident, discuss safety practices, and require leaders to define their commitment to taking personal responsibility. Dr. Locascio held an all-staff town hall to discuss meaning actions to improve safety, and the staff appreciated leadership taking ownership of this commitment to safety.

A pilot program in Boulder has OSHE and OFPM working together to ensure protection gear like eye washes, safety showers, and fume hoods are being maintained, tested, and inspected for regulatory compliance. The CSO is working on a change management program to ensure proper management of materials and safety rules and responsibilities. An audit under ISO 45001 will be used for assessment and experts to assist OSHE in developing an audit and assessment program will be hired. Evaluation of COTS (commercial off the shelf) products to help manage safety is ongoing. OSHE will be working more closely with the Safety Advisory Committee to ensure that targeted communications get out and ensure training about prospective incidents.

There were two OSHA inspections for safety and health. Three serious violations were found on the safety inspection pertaining to fall protection, and these hazards were abated. There were five "other than serious"
violations found by the health inspection, and a lot of it was administrative in nature, e.g., forms in place with signatures, and these issues were also abated.

The COVID-19 policies and procedures were updated May 22, 2023. NIST policies and protocols align with CDC guidance to help minimize the potential for infection on campuses. While prevention measures such as masking and distancing are no longer required, staff may choose to continue doing that. There is an updated safety and health website with FAQs for supervisors and staff. There is also an email for questions at COVID19@nist.gov.

On incident reports, they are up, due to COVID-related cases for illnesses. The near misses have tripled compared to last year. Injuries are up over 60 percent, but this is due to staff returning to campus. There were 32 OSHA recordable and DART (days away, restricted, or transferred) cases, with 23 related to illness. There were 8 injuries and 5 classified as DARTs. There was one incident relating to a natural gas leak from an HVAC renovation. 

For more information, see Dr. Locascio and Dr. Banovic’s presentation.

Discussion. The group discussed the following topics:
· Focus on building culture rather than compliance as a philosophy of improvement,

· In-person, hands-on, instructor-led, interactive training more effective than virtual,

· Improved incident hazard reviews is a change that is now part of work planning,

· Encouraging leaders to be safety ambassadors by providing training,

· Safety training is a shared responsibility between OSHE and line management,

· Compliance tracking for training utilizing the Safety Education and Training IT system,

· Engaging with industry to have them share their strong safety protocols,

· Virtual training sessions may trivialize the aspect of safety and diminish staff interest,

· Safety is everybody's job every day should be a goal,

· Comparison of pre-pandemic and post-pandemic statistics better than distorted pandemic statistics for incident data,

· Show real concrete examples of safety problems rather than hypotheticals on PowerPoint presentations, and

· Conduct a live walkthrough of a prepared safety problem space for illustrative purposes.

Discussion with VCAT on Supporting the NIST Workforce Culture – Dr. Mehmood Khan, Chair, VCAT, Dr. Dana (Keoki) Jackson, Vice Chair, VCAT, and Dr. Laurie Locascio, Under Secretary of Commerce for Standards and Technology and NIST Director 
Dr. Khan opened the discussion and said the purpose of this part of the agenda is to engage the entire VCAT membership in providing input, feedback, suggestions, and past experiences to help think through the topic of how to support the NIST workforce culture. 

For more information, see Dr. Khan and Dr. Jackson’s presentation.

Discussion. The group discussed the following topics:

· Difficulties and challenges managing $50 billion funding for CHIPS program,
· Increasing requests from Congress and White House, a big strain,
· People as the core value at NIST needs to be emphasized,
· Ways to show appreciation to NIST employees for their dedication,
· Disseminate success stories via blogs and general press helps to motivate workforce,
· Better outreach campaign to show how integrated NIST is in everyday lives,
· Understanding employee engagement better with a survey,
· Affinity groups and forums to discuss challenges and successes,
· Automated systems recognizing employee birthdays, anniversary dates, and special occasions,
· Employees may enjoy receiving NIST clothing, T-shirts, and other swag materials,
· Encourage employees to maintain a healthy work-life balance,
· Social science conversations around the idea of employees thriving with meaningful work,
· Exhaustion, cynicism, and perceived lack of accomplishment leads to burnout and bad attrition,
· Create a space culture conversations and diversity sessions with management and staff,
· Return-to-office adjustments and building community after the pandemic,
· Friends of NIST involvement to reward productive employees with bonuses, and

· Mentors for incoming young staff to build community.

Budget Overview – Dr. Christopher Szakal, Acting Director, NIST Program Coordination Office
Dr. Szakal gave a brief overview of FY23 budget. The NIST spend plan was approved by House at the end of May 2023, and approval by Senate came in June. Supplemental funds came to NIST to support CHIPS, $13 million for MEP, and $14 million for Manufacturing USA. The Engineering Laboratory received $40 million, which covers NCST investigation from FY22 weather incidents. There is a growing conversation about authorized activities, e.g., CHIPS and Science Act, without direct appropriations.

Dr. Locascio suggested Dr. Szakal explain the earmarks, which are $5 million higher than previous year. NIST was allowed in the preparation from the administration's guidance to not include earmarks as part of the distribution of the budget, which means it could be distributed out amongst NIST priorities. This ends up being a 29 percent increase over FY23 enacted without FY23 earmarks.  

New efforts to advance critical technologies, $229.8 million. The FY24 President's Budget targets increase funding of critical research and services and fully funds inflationary adjustments. NIST is asking for an increase of $20 million for things like AI, quantum information science, biotechnology, and advanced communications research.

New efforts to ensure U.S. leadership in cybersecurity and privacy, $113.9 million, an increase of $20 million. There's a lot of interest in the Cybersecurity Center of Excellence and the National Initiative for Cybersecurity Education Program, RAMPS (Regional Alliances and Multistakeholder Partnerships). The idea is to build community education in many sectors to increase workforce development. 


New efforts to ensure trustworthy and resilience domestic supply chains, $153.9 million, an increase of $8 million. A big priority for Department of Commerce (DOC) is to help build trust and address vulnerabilities, verifying authenticity of components in domestic supply chains to ensure system integrity, and validate through advanced manufacturing technologies aimed at reducing reliance on critical minerals.

New efforts to strengthen NIST's mission delivery, $110.9 million, an increase of $15.2 million. This funding includes measurement services modernization, including new types of reference materials; strengthening equity and diversity in the NIST workforce, including partnerships with minority-serving institutions; increased safety team deployments; and new innovations to support users to make sure that instrumentation serves the nation.

New efforts to ensure U.S. leadership in climate and environment, $97.6 million, an increase of $5.5 million. There's a big push on different strategies for carbon dioxide removal, such as direct air capture and natural-based systems. The Interagency Working Group (IWG) recommendations have called out some things where NIST can be heavily involved in the future, such as measurement, monitoring, reporting, and verification (MMRV).

A February 2023 report on NIST's facilities by the National Academy of Sciences, Engineering, and Medicine (NASEM) stated the following: "...that facility issues are preventing NIST from achieving its mission, that valuable researcher time is being wasted due to inadequate facilities, and that in many cases NIST facilities are no longer world class." There has been recognition of this problem from Congress, DOC, and the administration that this issue must be addressed, as it creates a productivity loss.

The FY24 budget request for construction research facility has almost doubled from the FY23 enacted amount, bringing it to $262 million. It is still a far cry from NASEM recommendations needed every year for the next decade. This year's funding will go towards working on modernization of the Gaithersburg Central Utility Plan and revitalizing some of the facilities' maintenance backlog, such as HVAC replacements, air handling units in some of the key buildings. It also includes modernizing IT infrastructure.

There is an enormous increase of $161.2 million in the request for Industrial Technology Services. For MEP, that is an increase of $100.9 million over FY23 enacted, which is to narrow the workforce gap. Mitigating supply chain vulnerability is a huge aspect of this with things like aligning with Buy America and helping clients of MEP centers, small and medium manufacturers make a transition of available technologies. For Manufacturing USA, there is an increase of $60.3 million over FY23 enacted. The approach for FY24 is to ensure that current institutes have the resources needed to address critical areas of operation.

The FY25 budget planning has begun, and NIST is working on the Secretarial process, where NIST submits approaches and understanding to DOC. They get shared with White House and OMB. In the August-September time frame, administration priorities for R&D will come out, and there will be alignment there. Sometime in the summer, there will be House and Senate markups on areas where they'd like NIST to work on, and if there are differences, there is a resolution process that goes into place, which usually gets rolled up into an omnibus. An area of concern is the impact the recent debt ceiling will have on NIST funding, which could freeze discretionary spending for the entire federal government, which could result in only a 1 percent increase for FY25.

For more information, see Dr. Szakal’s presentation.

Discussion. The group discussed the following topics:
· NIST required to develop spend plan against enacted appropriations, and

· How to approach FY 2025 budget with discretionary funding and reallocating safety-related priorities.
SESSION II: CHIPS UPDATES

CHIPS Updates – Dr. Eric Lin, Deputy Director, CHIPS R&D Office 
Dr. Lin said there has been a whole-of-NIST support and input for the CHIPS R&D program, with a strong response from industry and the community. The CHIPS R&D vision has three goals:

· U.S. technology leadership to invent, develop, and deploy foundational semiconductor technology of the future,
· Accelerate ideas to market with a thriving ecosystem focused on getting the best ideas to commercial scale as fast and cost effectively as possible, and

· Talent, focused on a new generation of skilled workers.

The purpose of CHIPS for America R&D is to strengthen U.S. leadership in four major programs: National Semiconductor Technology Center (NSTC), the NIST Metrology Program, National Advanced Packaging Manufacturing Program (NAPMP), and Manufacturing USA Institutes (up to three). Key to the success of these programs is the need to design an integrated ecosystem that drives innovation in partnership with industry, academia, government, and partner allies and nations. Participant value-proposition in technology focus areas needs to be created. All this work is informed by the 24-member Industrial Advisory Committee (IAC).  

A vision and strategy paper was published in the spring of 2023 for the NSTC. What is needed for the NSTC is to have an independent nonprofit that is purpose-built for the scale and scope of what is being asked of the NSTC. The first step to achieve this will be to put out a call for a selection committee to identify a board for the nonprofit to operate as a public-private consortium. It is hoped that an agreement and negotiations can get the NSTC started by the end of the calendar year. A vision and strategy paper for the National Advanced Packaging Manufacturing Program is expected to be completed by the end of summer 2023. Extremely valuable was the summary of responses from a Request for Information (RFI) for the Manufacturing USA Institutes, that closed in December 2022. The next step is to identify topics and begin the proposal process in the summer of 2023. The Metrology Gaps Report was published for the Metrology Program.

By the decade's end, the NSTC should be viewed throughout the world as an essential resource within the broad semiconductor ecosystem with a network of respected scientists and engineers, state-of-the-art facilities, effective programs, and demonstrated technical achievements. It is a national network that needs to be extremely integrated to make advancements across a broad range of semiconductor technologies. There are three program areas envisioned for the NSTC to operate: technology leadership, community assets, and workforce development. On technology leadership, in-house and funded research is envisioned, as well as grand challenges. The goal is leadership and not on volume of research. Standards and protocols can help accelerate innovation. Another key aspect is to foster an environment where companies and universities can exchange ideas. Security concerns for computing and hardware for semiconductors is an important area.

A range of different types of programs for community assets are in progress. Chiplets, a new platform to combine many kinds of electronics easily, is a very active and exiting area that would be a shared resource across the community. The Design Enablement Gateway is another digital information asset for semiconductor manufacturing in particular, the goal of which is to create access for tools and to train people how to use them. Technical centers for prototyping, research, and experimentation are another asset piece in the physical infrastructure. Outreach to groups traditionally underrepresented will be used to build an ecosystem for the workforce programs in terms of pathways for careers as opposed to single jobs. A concern is whether the U.S. can even provide enough people for the fabs that are being conducted now and those in the future. There are opportunity spaces to expand the workforce and fill the gaps that are needed.

The goal of the National Advanced Packaging Manufacturing Program is to strengthen the semiconductor advanced test, assembly, and packaging capabilities in the domestic ecosystem by leveraging public-private partnerships that can include support for facilities managed by the NSTC and Manufacturing USA. Several technologies have been identified to provide the U.S. an opportunity to take the lead, such as heterogeneous integration. There needs to be research funded in technology innovation to advance the state-of-the-art so the U.S. can maintain its leading role and reach a commercial scale. The program needs to create an ecosystem that can build the domestic capacity while creating competitive edges by leapfrogging in technology. The NAPMP will utilize NSTC to support packaging facilities that enable R&D efforts.

For Manufacturing USA, the goal is to connect the Manufacturing USA institute network to the CHIPS R&D network and take advantage of the learnings and success that already exist. The existing range of technologies within Manufacturing USA have a dependency on semiconductor technology and are still being explored. These ideas and markets can be driven by the Manufacturing USA institute topics and can inform the technology space for the CHIPS R&D ecosystem and vice versa.

There was some consensus on the RFI key points to consider, such as coordination with other CHIPS program and consistent coordination with existing Manufacturing USA Institutes. Sustainability concerns across all Manufacturing USA Institutes was discussed, and one was a consensus for the design framework, that there should be models learned from existing institutes on how to construct them. There was no consensus on what the best topic for a semiconductor chip-related Manufacturing USA Institute should be.
Dr. Marla Dowell is leading the NIST Metrology Program, and it's a whole-of-institute effort to meet the goals of expanding measurement solutions for the semiconductor ecosystem. NIST has a long history of semiconductor electronics research, and there are a lot of activities currently making a huge impact. The CHIPS Metrology Program can take core ideas from metrology to help reduce costs. Dr. Lin gave the example of measurements to test 6G technologies as an area that could save money. To catalyze innovation, staff members have brokered deals with Google and SkyWater on open-source chip design, or "fab to lab." The output from the fab goes into the lab, giving a platform relevant to existing technology. This is creating a lot of interest and ideas for moving technology along, which started from NIST in partnership with Google and SkyWater. The goals of the Metrology Program are expanding measurement solutions for the semiconductor ecosystem, increasing the number of solvers by harnessing the diversity of people and inside and outside of NIST, and expanding education and workforce development opportunities that inspire excitement about manufacturing careers and expand career pathways.


There are two areas that the U.S. is leading in semiconductor technology. One is design, and the other is tools. Other than one key tool built in the Netherlands, the rest of the tools are dominated by American companies. Input is received from industry quite often, and existing partners are interested in helping NIST scale into larger programs.

For research infrastructure to build into the programs, there will be seven grand challenges rather than hundreds of different projects, which makes it more focused into the challenges heard from industry. Investment in facilities is needed to support metrology R&D. Moving towards a digital platform to exchange information around metrology could accelerate the progress.

The metrology exchange should be an access point for the community to be able to access metrology data, SRMs, and calibration certifications, pushing the U.S. into the future, a one-stop shop for what industry can access to make their advances.

For more information, see Dr. Lin’s presentation.
Discussion. The group discussed the following topics:

· Compete with ASML in Netherlands or use their equipment for advanced manufacturing,

· Josephson junctions in cryogenics as alternatives to CMOS (complementary metal oxide semiconductor),

· AskChips@chips.gov and www.chips.gov where more info can be found and questions answered,

· Focus on a particular kind of chip, especially new things like spiking neural networks, AI chips, 5G/6G,

· Broad programs do already exist for different chip modalities but not funded from CHIPS yet,

· Addressing workforce efforts to combat the problem of some states gutting existing DEIA programs,

· Workforce center of excellence in planning stages within NSTC,

· Progress to date of specific deliverables such as number of people trained and metrics, and

· Measuring progress of metrics update at a future VCAT meeting, if public, as an area of discussion.

SESSION III: STANDARDS 

U.S. Government National Standards Strategy for Critical and Emerging Technology (USG NSSCET) – Dr. Laurie Locascio, Under Secretary of Commerce for Standards and Technology and NIST Director, Dr. Jayne Morrow, NIST Senior Advisor for Standards Policy 
Dr. Locascio began the presentation stating that Dr. Jayne Morrow was hired to return to NIST to head the development of the U.S. Government’s National Standard Strategy. This is the first time the U.S. government has had a National Standards Strategy. It came on the heels after China released the "China's Standards 2035" document stating that they would be the lead country in the development of standards on the international scale by 2035. Following that, the European Union (EU) released its own standards strategy. The USG NSSCET will address the U.S. position on the market globally, but it will also stress the importance of relationships and partnering with like-minded allies.

Dr. Morrow said initial efforts are to listen to the stakeholder community and gather feedback as the implementation plan for the strategy is being developed. NIST is leading the execution of the government's NSSCET and the development of federal standards policy to ensure continued U.S. global economy competitiveness and technology leadership.

The future of the U.S. innovation, competition, and national security is at risk in the rapidly emerging and changing technology spaces. The U.S. must uphold the integrity of international standards with its allies, and a clear vision is needed for what role the USG is in the landscape and how to work with partners in the private sector and academia to support longstanding leadership and sustain the innovation ecosystem in the country.

Challenges of standardization systems across the globe include identifying and better understanding how to sustain a really decentralized system led by the private sector in the foreseeable future, which will include more countries and perspectives in standards development activities. While the focus of the strategy is on critical and emerging technologies, it is not meant to leave out other strategies.

There is also a specific set of CET (critical and emerging technologies) applications called out in the strategy, which is meant to target efforts and attention at emerging technology spaces, because standards activities change so rapidly.

The USG NSSCET has four major objectives:

· Looking at investment for R&D and pre-standardization,
· Looking at branding, participation, and increasing engagement in standards activities,
· Looking at opportunities to enhance workforce and grow knowledge in the broader community, and

· Increasing the inclusivity and integrity of the standards system at large.

Mapping local investments within the NIST Laboratories to the outlined objectives and lines of efforts will be an area of development. Also, encouraging staff and researchers to think about standards development engagement and how it can impact their careers and provide opportunities will be another key goal. 

NIST leadership of CET standards is largely focused on implementing USG standards strategy across the interagency, stakeholder communities, academic, and industry, broadening participation in international standards development, and identifying best practices for standards coordination across the laboratories, interagency, industry, and like-minded countries.

NIST will provide a point of entry to implementation of the USG NSSCET by supporting communication and coordination of information, including a Request for Information (RFI) on www.standards.gov. A series of national listening sessions and stakeholder engagements are in the planning stages, and working through the federal advisory committees, to include the newly established VCAT subcommittee, on how to broaden participation in standards development will help implement the strategy. Case studies and lessons learned for best practices will be shared. The listening session regions are articulated on the EDA (Exploratory Data Analysis) map, and the points of locations currently being looked at include Seattle, Austin, Denver, Chicago, Atlanta, Philadelphia, and D.C.

A critical office helping to execute and develop the implementation plan for the strategy is the NIST Standards Coordination Office. Dr. Morrow said the www.standards.gov will serve as a point of entry to identify opportunities for increased engagement, and she encouraged VCAT members to share it with colleagues in hopes of gaining more feedback from stakeholders.
For more information, see Dr. Locascio’s and Dr. Morrow’s presentation.

Discussion. The group discussed the following topics:

· Protecting free and open standards in an international standard’s system,
· Challenges of harmonization of U.S. version of standardization with China and EU,
· Standards Strategy development having no barriers and welcoming input from other countries,
· Research and development being important for frameworks and guidance,
· NIST leadership role in CET versus NIST as a participant in CET development globally,
· NIST leading best when leading with innovation,
· U.S. government working in partnership with a private sector-led system and international partners,
· Doubling down on NIST success as opposed to altering views on standards strategy in the political sphere,
· U.S. competing against nations devoting resources towards standardization,
· NIST claiming intellectual Property (IP) ownership and disbursement could present barriers,
· Helpful for NIST to support the Internet Engineering Task Force (IETF) and Worldwide Web Consortium,
· Thinking politically on how to draw non-U.S. countries into the NIST orbit for standards activities,
· Past USG retraction impact on standards development organizations (SDOs) and ITU (International Telecommunications Union) participation,
· NIST should work with American Doreen Bogdan-Martin, first woman elected to head ITU,
· Diversity being valuable to the U.S. standards system as opposed to one standards body being good or bad,
· NSF now including standards participation in their broader impacts, and

· Getting academics involved in standardization activities.

Standards Subcommittee – Mr. Jason Matusow, Subcommittee Chair and Dr. Jayne Morrow, NIST Senior Advisor for Standards Policy

A VCAT subcommittee on U.S. International Standards Development Activity has been recently established. Mr. Matusow, a VCAT member, stated he will chair this subcommittee. The subcommittee will consist of Mr. Matusow, Dr. Cerf, a VCAT member, and visiting experts such as the sitting chair of the Joint Technical Committee from ISO/IEC on Information Technology, the CEO of ATIS, who is the U.S. representative effectively for 3GPP, the sitting president of IEEESA, and possibly the sitting chair of the IEC National Committee. The charge to this subcommittee is to gather information and assess data on NIST's engagement in support and coordination of policy efforts in support of international standards. More specifically, they will focus on the barriers and opportunities of U.S. participation in standardization, the opportunities to increase engagement, particularly with a focus on small and medium enterprises, and then effective increase in pre-standardization work to grow standards impact. The subcommittee will develop a list of recommendations to assess the reaction to the National Standards Strategy. 
An area of focus will be coherence of what the National Standards Strategy is from a USG perspective as put forward by ANSI. The United States did have a national strategy updated on a regular basis, but it was not industry-led. There are more than a thousand other standards bodies, and the subcommittee cannot think about standardization through the lens of a single topic. The CETs are not single-industry CETs, and they will have a broad societal impact that will reach across industries. Open-source software is a powerful means of technical collaboration among entities, and standardization is technical collaboration amongst entities.

Dr. Morrow said hearing from the VCAT on how to measure their impact will be uniquely beneficial. There is a challenge on evaluating the long-term role of investments, and without having impacts to measure, it is difficult to realize that R&D investment did have a long-term impact on standards development.

Dr. Cerf said the way in which standards processes are undertaken will influence what opportunities national organizations can have to influence outcomes. He suggested NIST should be trying to outline the desirable outcomes of standardization from the U.S. point of view and from the NIST point of view, and one of the outcomes is little or no barrier to performance or execution of the freely available standards.

Mr. Matusow mentioned the timeline of the subcommittee and said a meeting between the subcommittee and VCAT members only will be scheduled for January to discuss and finalize the recommendations that will be presented at the February meeting.

For more information, see Mr. Matusow and Dr. Morrow’s presentation.

Discussion. The group discussed the following topics:
· Objectives should be to maximize opportunity of a particular market while achieving quality goals,

· Establishing a level playing field for like-minded partners to bring innovations and have equal opportunities,

· Needing adequate representation to compete for success,

· Interoperability providing opportunity to compete in implementation and use of standards,
· Standardization of CET technologies heading towards labeling and conformity assessment requirements,

· Helpful for VCAT members to share what they have heard from stakeholders about the Strategy,

· Shedding light in a quantifiable way on what is the current state of standardization, and

· Finding which standards bodies are producing the standards of which NIST is most interested and asking whether processes are satisfactory. 

SESSION IV: VCAT Progress and Planning
Update of VCAT Recommendations from Subcommittees on Visibility, Manufacturing Alignment, and Workforce – Dr. Jason Boehm, NIST Chief of Staff
Dr. Boehm said three subcommittees were established to advance NIST on mission space and be more competitive and visible:
1. Visibility Improvement

2. Workforce Development Efforts

3. Alignment of Manufacturing Efforts

Some good recommendations and input came from all three subcommittees; the Alignment of Manufacturing Efforts Subcommittee – looking at how NIST can more strategically use CHIPS, what are things that NIST can do for benchmarking, and how to connect the laboratories, MEP, and manufacturing USA; the Visibility Improvement Subcommittee – recommendations were to look at clear messaging, strategic delivery, and increasing exposure to key stakeholders; and the Workforce Development Efforts Subcommittee – how NIST supports the STEM pipeline, how to expand Manufacturing USA workforce development, and returning the workforce to campus and rebuilding a sense of community were areas of focus.

A recommendation from the Visibility Subcommittee was to engage with prominent content generators with large numbers of subscribers, such as the Veritasium channel on YouTube, to leverage internal work to a broader audience. Veritasium visited NIST and produced three videos that received 15.1 million views to date. There are plans for Veritasium to visit the Boulder campus. A video on AD-X2 was screened about the earlier days of the battery-additive controversy, which demonstrates the importance of scientific integrity, the NIST mission, and the role NIST plays around perseverance of excellence and integrity. It has been picked up by the San Francisco Documentary Festival, and a screening is in progress for the Secretary and Deputy Secretary and others at DOC to help demonstrate the importance of scientific integrity. There was a recommendation to pursue the establishment of a foundation as an additional tool that would lead to greater awareness of and support for the agency and its mission. The DEIA implementation team developed milestones to pursue a foundation in context of supporting associates. Dr. Boehm suggested the impact that a foundation can have and the opportunities it could bring to help promote the NIST mission.

The recommendations of the Workforce Development Efforts were to expand the recruitment pool to include populations such as people who have paused their career or mid- and late-career people who desire a career change. Dr. Boehm mentioned that Dr. Fasolka of the Material Measurement Laboratory (MML) led a group to help solve problems in this area. NIST provides a series of One NIST seminars where NIST offices, programs, and activities provide information on workplace topics. A peer group mentoring program was established and will be piloted later in the year with newly hired federal staff. NIST is also working to explore ways to revitalize the workplace environment to attract new talent in CETs and in services that keep an organization running, such as administrative, procedural, and facilities staff. The NIST Community Building Working Group was established and delivered recommendations to the OU directors. As a leadership team, NIST is actively exploring how to use different critical pay authorities and other tools, such as the CHIPS and Science Act, to recruit talent in critical emerging technologies. Work is ongoing to establish and partner with programs to strengthen the student-to-hire pipeline. Mr. Wootton in Human Resources (HR) is the strategic recruitment coordinator and developed a plan for FY23 and FY24 to conduct outreach and expand engagement. Agreements were signed in May 2023 for a new PREP (Professional Research Experience Program) agreement to be active for both the Boulder and Gaithersburg campuses.

For more information, see Dr. Boehm’s presentation.

Discussion. The group discussed the following topics:

· VCAT advice and information about working with foundations,

· Connecting with Dr. Walter Copan for advice and guidance on setting up a foundation,

· SURF (Summer Undergraduate Research Fellowship) and PREP programs to attract students to NIST,

· National Research Council and NIST postdoc flagship program bringing postdoc fellows to NIST, and

· Using the NIST GMSE (Graduate Student Measurement Science and Engineering) fellowship program to attract underserved populations in recruitment efforts.

Discussion with VCAT on CETs: Artificial Intelligence – Dr. Christopher Szakal, Acting Director, NIST Program Coordination Office and Ms. Elham Tabassi, Associate Director for Emerging Technologies at Information Technology Laboratory
Dr. Szakal introduced Ms. Tabassi to give the selected CET for discussion, efforts with the Artificial Intelligence Risk Management Framework. Ms. Tabassi said as part of NIST's broad portfolio of research, AI helps to cultivate trust in the technology.

At the beginning of COVID, a strategic plan for AI was developed with six components:

· Conduct foundational research to advance Trustworthy AI technologies,
· Advance AI research and innovation across the NIST laboratory programs,
· Establish benchmarks and develop metrics to evaluate AI technologies,
· Participate and lead in the development of standards to advance AI innovation,
· Contribute NIST's technical expertise to discussions and development of policies, and

· Ensure that NIST has resources and expertise to carry out its AI programs.

Scientists in the NIST laboratories are using AI as a scientific discovery tool to advance research. On workforce building capability, recently new staff have been hired. Some started as PREP and then converted to full-time. The target conversion rate from Pathways and PREP within the AI program is usually around 90 percent.

The FY24 President's Budget calls for NIST to establish an AI collaborative institute that's envisioned as a public-private partnership, and when established will help with resources to do work in the AI space. Work is focused on advancing Trustworthy and Responsible AI at NIST to cultivate trust in the design, development, use and governance of AI technologies and systems. This falls into three buckets:

1. Guidance and tools: AI Risk Management Framework and AI standards,
2. Research and development: National AI Institute on Trustworthy AI, and
3. Lead and convene: National AI Advisory Committee (NAIAC), international engagements, and more

Directed by a congressional mandate, NIST released a voluntary framework for managing risks of AI systems, which was released January 26, 2023. A companion playbook was also released which provided suggested actions on how to implement an AI Risk Management Framework (AI RMF). The AI RMF was developed in an open, transparent, collaborative process, starting with an RFI. Over 240 entities responded, and NIST received more than 600 sets of comments.

There are four functions to the structure of the AI RMF, similar to the structure of the Cybersecurity and Privacy Frameworks.  Each function is categorized into map, measure, manage, and govern functions, which provide guidance for risk understanding and risk measurement. It provides 72 actionable elements of guidance to help AI users to manage AI risks, and the profiles provide more informative references and suggestions on how to implement the AI RMF.

The AI RMF has been well-received by the community. Microsoft, Google, and other entities have been promoting its use for advancing Trustworthy and Responsible AI, and NIST has been working with colleagues across the USG to help them understand and use the AI RMF as part of their operations. It has been received well internationally and translated already into Arabic, Spanish, French, and Japanese.

The AI RMF roadmap was developed by input from the entire community, and alignment with international standards became the first goal. Crosswalks were developed between the AI RMF and international standards. An example was given of Singapore AI Verify. The important element is how to assure the AI system is safe, secure, and bias-free, and this is where the importance of test, evaluation, verification, and validation (TEVV) comes in. 
There is, however, a gap in the community on how to test for these systems. Combinations of fundamental research are needed to understand the rules of human AI interactions and augmentations but also practical use cases and examples that can help with operationalization of the AI RMF.
On March 30, 2023, as part of the President's Summit for Democracy, the NIST Trustworthy AI Resource Center (AIRC) was announced. It is a one-stop shop for foundational content, technical documents, and AI toolkits, such as repository hubs for metrics. It was developed to support operationalization of the AI RMF and the playbook.

An Executive Order in 2019 tasked NIST with serving as the USG AI standards coordinator to have better coordination across USG and help U.S. industry in development of the standards. An AI Standards Working Group was developed, and 65 different agencies participated to build coordinated efforts in support of the standards. The example of SC 42 was given as part of the International Standards Committee covering the entire AI ecosystem.

The AI Act of 2020 codified the national AI standard. Research institutes will receive $4 million per year for five years. An AI institute, Trustworthy AI in Law and Society (TRAILS), led by the University of Maryland in partnership with George Washington University, Morgan State University, and Cornell is being funded by NSF and NIST. This will provide an opportunity to work closer with professors at the universities as well as graduate students, undergraduate students, and hopefully finding the pathway of bringing them to NIST.

Ms. Tabassi gave some examples of international activities and engagement with AI:

· U.S.-UK Cooperation on AI R&D

· OECD Network of Experts on AI

· Trade and Technology Council Technology

· Quadrilateral Security Dialogue Standards Subgroup

· Standards Council of Canada

· AI Verify in Singapore
The AI Act of 2020 called for the Secretary of Commerce to establish the National Artificial Intelligence Advisory Committee (NAIAC), who in turn tasked NIST to oversee and assist logistically with this advisory committee. The NAIAC was first convened in May of 2022. It consists of 26 leading experts in AI who have been asked to advise the President and the White House National AI Initiative Office. The committee members have experience across a wide range of domains from industry to academia and civil society. The year one report is now posted on https://www.nist.gov/artificial-intelligence/national-artificial-intelligence-advisory-committee-naiac. 
Ms. Tabassi said more information and a two-page fact sheet on the program can be found at https://airc.nist.gov/Home. 
For more information, see Ms. Tabassi’s presentation.

Discussion. The group discussed the following topics:
· Defense implications, DoD involvement with NIST and how to leverage work by each,

· Hallucinations generated by large-language models and the importance of the AI Risk Framework,

· High-risk to low-risk AI activities on the framework and how to tell the difference,

· How can VCAT encourage bringing forth the best of NIST in totality as opposed to any one aspect,

· Looking at what policies to put in place to use AI across NIST's own platforms and services,

· Computational resources used across NIST campuses,

· Understanding domain specificity to inform AI models from the subject-matter specificity side,

· Structured governance systems in place for how NIST is using AI compared to the rest of the world,

· Strategy for partnerships with NIST to stay current with state-of-the-art large models,

· Looking at energy tradeoffs of large models and where it makes sense to apply and use them,

· Collaborative relationships with industry used as a means of ensuring that NIST AI work stays current,

· Testing AI and putting metrics around it, versus cross-lab implementations on simpler models, and

· Sociotechnical approaches being needed to understand and measure systems.

Meeting Wrap-up 
There were no public comments. In closing for the day, Dr. Khan and Dr. Locascio thanked all the participants, invited guest speakers, and NIST staff.
Adjournment

The meeting was adjourned at 5:00 PM. 
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