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Dear Mr. Tongele:   
 
KLA appreciates the opportunity to provide its comments in response to the above-
captioned Advance Notice of Proposed Rulemaking (ANPRM).  We support the efforts 
the Administration is undertaking to draw upon all available government, industry, and 
academic resources to identify and then control foundational technologies that are not 
now controlled but should be consistent with the standards set forth in the Export 
Control Reform Act of 2018 (ECRA).  Indeed, leading such regular, ongoing interagency 
efforts is one of the reasons BIS exists, and we appreciate its thoughtful leadership in 
this area.  We make in this comment many direct and urgent appeals to BIS to not 
impose even more unilateral controls over our inspection, metrology, and data analytic 
products and in order to avoid significant economic harm given the availability of foreign 
counterparts and the size of the market in China.  We are nonetheless supportive of the 
administration’s effort to respond aggressively to China’s civil-military fusion policies in 
order to stem the flow of sensitive commercial technologies used to modernize China’s 
military.  With creativity, a full understanding of the economic and technical issues, and 
outreach to our allies, we believe there are solutions that would protect our national 
security without unnecessarily harming a leading U.S. industry.  
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I. Summary Description of KLA  
 
KLA is a U.S. company based in Milpitas, California.  We have approximately 11,000 
employees worldwide, with over 3,000 of them in the United States.  We have a new 
facility in Michigan, which is expected to employ hundreds of skilled scientists, 
engineers, and other highly skilled workers.  KLA works with a variety of U.S suppliers 
and vendors, providing everything from machine tooled parts to advanced graphical 
processing units (GPUs).  We estimate that KLA’s business in the U.S. supports an 
additional 13,000 high-tech jobs across the United States.  We are a supplier of process 
control and yield management solutions for the semiconductor and related 
nanoelectronics industries.  Our products are also used in a number of other industries, 
such as semiconductor packaging, LED production, compound semiconductor 
manufacturing, RF communication device production, and the data storage industry, as 
well as general materials research.  More information about our company and its 
products and services can be found on our website at https://www.kla.com. 
 
II. Summary Description of the Inspection, Metrology, and Data Analytic 

Products and Related Technologies at issue in this Comment 
 
Within KLA’s primary area of focus, our comprehensive portfolio of inspection, 
metrology and data analytic products, and related service, software, and other offerings, 
help integrated circuit (“IC” or “chip”) manufacturers manage yield throughout the entire 
semiconductor fabrication process - from research and development to final volume 
production.  These products and offerings are designed to help our customers 
accelerate their development and production ramp cycles and achieve higher and more 
stable semiconductor device yields. KLA technology is not, however, used to 
develop or produce semiconductors.  Inspection, metrology, and data analytic 
products are indeed used to help detect and diagnose flaws, but they do not alter 
the state of any wafers. The customer must provide or acquire such technology 
from others.  
 
KLA’s products and services are used by the vast majority of bare wafer, IC, reticle 
(“reticle” or “mask”), and hard disk drive manufacturers around the world. These 
customers turn to us for in-line wafer and IC defect monitoring, review and classification; 
reticle defect inspection and metrology; packaging and interconnect inspection; critical 
dimension (“CD”) metrology; pattern overlay metrology; film thickness, surface 
topography and composition measurements; measurement of in-chamber process 
conditions; wafer shape and stress metrology; lithography simulation tools; and overall 
yield and fab-wide data management and analysis systems.   
 
III. Summary of KLA’s Comments  
 
We recognize that this comment is lengthy, but our essential point is that the imposition 
of unilateral U.S. export controls on inspection, metrology, or data analytic products will 
have absolutely no impact on the ability of non-U.S. companies to develop comparable 
technologies or commodities from such technologies, including in China.  In addition, as 
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described below in more detail: 
 
The technical capability of inspection, metrology, or data analytic products is mature 
and available in many countries or based on open source information. In fact, the CEO 
of one of our leading foreign competitors, ASML’s Peter Wennick, remarked at an 
investor conference on October 14, 2020, regarding the alternatives to U.S. 
semiconductor equipment, stating, “ When we talk to our Chinese customers, and you 
have to understand that when they look at some of the other process tools, there are 
some alternatives here or there. There are alternatives in Japan, when you talk about 
ALD or you talk about deposition tools. There's a European company, which is in 
Singapore, that can be an alternative. So on metrology, there are alternatives, both in 
the Netherlands and outside the U.S., in Japan and even increasingly in other parts of 
the world.” Even our largest competitor readily acknowledges that alternatives to U.S. 
equipment companies and specifically to KLA exist across the spectrum in the 
semiconductor industry. 

 
• Our technological capabilities are, of course, excellent, but the primary way we to 

compete and stay an economically successful U.S. company is with respect to 
issues not within the scope of the EAR – namely, innovative systems 
engineering, quality service, price (primarily through economies of scale), and 
reliability.   
 

• Each such profit driver for our U.S. company would be harmed if unilateral 
controls were imposed that would put us on an unlevel playing field with our 
foreign competitors and others capable of developing competing technologies 
and related commodities. 
 

• Inspection, metrology, and data analytic technology and related products are not 
essential to the national security interests of the United States.  
 

• Comparable inspection, metrology, and data analytic technology and related 
products are available outside the United States.  
  

• Unilateral controls over any of the inspection, metrology, or data analytic 
technologies or related products described in this comment would harm research 
on the technology in the United States.  
 

• Such controls would fail to prevent inspection, metrology, or data analytic 
products and related technology from being developed in, or otherwise acquired 
by, a country of concern, and, instead, would accelerate their progress outside 
the United States.   

 
Section IV provides a request for any foundational controls to be considered as part of 
an overall U.S. Government strategy for enhancing a robust U.S. semiconductor 
industry.  Section V describes the statutory and regulatory provisions that govern this 
effort.  Section VI contains our suggestion for how  “foundational technologies” should 
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be defined.  Section VII sets out the criteria BIS should use when determining whether 
there are specific technologies (or items) that are essential to the national security of the 
United States.   Section VIII describes KLA’s commodities, software, and technology 
and the availability of comparable foreign counterparts.  Section IX describes the 
economic harm that would result from more unilateral controls on KLA’s inspection, 
metrology, or data analytic technologies or related products. Section X suggests that 
BIS should review applications submitted under section 744.21 to identify candidate 
technologies for control as “foundational.”   Section XI suggests that if any controls or 
enhanced licensing policies are to be imposed on semiconductor equipment to address 
BIS’s concerns, they should focus on critical manufacturing items, specifically 
lithography equipment.  Section XII contains our conclusions and final requests.  
 
Our specific comments for the record are the following: 
 
Comment 1:  Consider any foundational controls as part of an overall U.S. Government 
strategy for enhancing a robust U.S. semiconductor industry.  
 
Comment 2:  The foundational “technologies” identification and control effort should be 
limited to identifying and controlling foundational “technologies,” not commodities or 
software. 
 
Comment 3:  An EAR definition of “foundational technologies” should be tied to the 
standards and terms in ECRA and the EAR.  
 
Comment 4:  BIS bears the burden of justifying how each technology (or item) proposed 
for control as “foundational” meets ECRA’s standards.  
 
Comment 5:  The administration (not industry) must identify the specific national 
security threats to be addressed by new foundational technology (or item) controls that 
are not already being controlled. 
 
Comment 6:  Proposed controls should be limited to addressing national security 
concerns, not trade policy issues. 
 
Comment 7:  Foundational technologies (or items) should not be identified and 
restricted if a unilateral control would harm research into the technology in United States 
– and great weight should be given to industry comments about such harms. 
 
Comment 8:  Unless there is an emergency need, BIS should delay the imposition of 
any new controls until the technology can be controlled multilaterally. 
 
Comment 9:  The U.S. Government should work to develop plurilateral arrangements 
with semiconductor-producing nations for tailored controls when unilateral controls 
would be counter-productive and regime-based controls would take too long to 
implement. 
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Comment 10:  Foundational technologies should not be identified if a unilateral control 
would harm research into the technology in United States or the United States 
economy.  
 
Comment 11: BIS should review applications submitted under section 744.21 to identify 
candidate technologies for control as “foundational.” 
 
Comment 12:  If any controls or enhanced licensing policies are to be imposed on 
semiconductor equipment, they should focus on critical manufacturing items, specifically 
lithography equipment. 
 
IV.  Comment 1:  Consider Any Foundational Controls as Part of an Overall U.S. 

Government Strategy For Enhancing a Robust U.S. Semiconductor 
Industry 

 
The U.S. semiconductor industry in general, and the inspection, metrology, and data 
analytic sector in particular, have employed a “run faster” strategy to enable U.S. 
companies to out-innovate and thus be worldwide leaders in sales. This approach has 
allowed the United States to not only lead but economically fuel U.S. research and 
development through sales to companies in other countries.  The U.S. model has 
enabled significant breakthroughs in key leadership areas. It is thus critical that the U.S. 
Government understand that the economic model underpinning our collective success 
is capital-intensive R&D, which depends on easy access to global markets. This is why 
export controls have traditionally been narrowly tailored only to apply to items that are 
clearly identified as being directly related to a military-, intelligence-, or proliferation-
related concern.1   
 
In other words, our view is that, to truly advance that which is “essential to national 
security” in the semiconductor and related sectors, the U.S. Government must use all 
the tools available to it to ensure a strong domestic semiconductor industry, which 
includes inspection, metrology, or data analytic technologies or related products.  
Strengthening U.S. research and development in these and related areas as well as 
manufacturing will help ensure America out-innovates the world in the strategic 
technologies of the future that will determine global economic and military leadership for 
decades to come.  Before we can produce more domestically, we need to ensure that 
we enable the growth of product R&D as well as have access to available growth 
markets.   
 
For these and other reasons, robust federal incentives for semiconductor-related 
development, as well as R&D are also needed to strengthen national security, attract  
inspection, metrology, and data analytic equipment manufacturing to the United States, 
and create tens of thousands of American jobs.  The United States cannot “export 

 
1 As set out in ECRA section 4817, the policy objective of the foundational and foundational technology 
identification and control efforts is to advance U.S. national security interests.  For this reason, we are not 
commenting in this document on how U.S. export controls should be used to advance foreign policy, 
including human rights, objectives. 
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control” its way into a healthy domestic economy. In fact, the wrong export controls 
could prove detrimental and even catastrophic to the overall health and endurance of 
the industry that was pioneered (invented) in the United States.  This is why export 
controls should be left to addressing the national security and foreign policy objectives 
that are described in ECRA, as discussed below.   
 
V. Relevant Statutory and Regulatory Provisions 
 

A. Statutory standards governing the identification and control of 
“foundational” technologies 

 
To guide our responses to BIS’s requests, it is important to set out the statutory 
standards governing this effort because they set the guardrails for which technologies 
should and should not be identified and controlled as “foundational.” Specifically, ECRA 
section 4817(a) requires the Administration to conduct an interagency effort to identify 
“foundational” technologies that “are essential to the national security of the United 
States” (emphasis supplied) and that are not now subject to a multilateral control on the 
Commerce Control List (CCL) of the Export Administration Regulations (EAR) or 
described on one of the other lists of technologies the U.S. controls for export.  After a 
public notice and comment process, it requires the imposition of controls on their export, 
reexport, and in-country transfers consistent with the standards in section 4817 and 
elsewhere in ECRA.  Id. § 4817(b).  
 
Although ECRA does not define “national security,” BIS’s notice includes illustrative 
examples of now-uncontrolled commercial technologies of national security concern to 
be addressed by the effort, specifically those that:  
 

(i) could “support indigenous military innovation efforts” in China, Russia, and 
Venezuela; 

 
(ii) are “being utilized or required for innovation in developing conventional 

weapons, enabling foreign intelligence collection activities, or weapons of 
mass destruction applications;” and  

 
(iii) “have been the subject of illicit procurement attempts which may 

demonstrate some level of dependency on U.S. technologies to further 
foreign military or intelligence capabilities in countries of concern or 
development of weapons of mass destruction.”2 

 
These examples track ECRA’s definition of a “dual-use” item, which is an item that has 
“civilian applications and military, terrorism, weapons of mass destruction, or law-
enforcement-related applications.”3   
 

 
2 85 Fed. Reg. at 52934.  
3 ECRA § 4801(2).   
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In deciding whether to identify such a technology as “foundational” and impose 
unilateral controls on its export, reexport, and in-country transfer, ECRA section 
4817(a)(2)(B) requires the Administration to take in to account the: 
 

(i) development of foundational technologies in foreign countries (i.e., their 
foreign availability);  

 
(ii) effect unilateral export controls imposed pursuant to this section may have 

on the development of such items in the United States; and  
 
(iii) effectiveness of unilateral export controls imposed pursuant to this section 

on limiting the proliferation of foundational technologies to foreign 
countries. 

 
In other words, every decision to identify and unilaterally control an item as 
“foundational” must be screened against these three standards, at a minimum.  If an 
item is widely available outside the United States (such as all KLA products), it is not a 
good candidate for unilateral control under this ECRA section.  If a unilateral control 
would harm development of the item in the United States or would be ineffective at 
preventing its export to countries of concern, then it would equally not be a good 
candidate for a unilateral control under ECRA section 4817.  
 
In addition, ECRA section 4817 is an element of the broader ECRA statement of policy 
for export controls in section 4811(1), which is that the United States should “use export 
controls only after full consideration of the impact on the economy of the United States 
and only to the extent necessary – (A) to restrict the export of items which would make 
a significant contribution to the military potential of any other country or combination of 
countries which would prove detrimental to the national security of the United States; 
and (B) to restrict the export of items if necessary to further significantly the foreign 
policy of the United States or to fulfill its declared international obligations.”   
 
KLA places great emphasis on Congress’s next statement in ECRA section 4811(3) that 
“the national security of the United States requires that the United States maintain its 
leadership in the science, technology, engineering, and manufacturing sectors. . . . 
Such leadership requires that United States persons are competitive in global markets.”  
This concept is fundamental to the ability of our company to continue investing in jobs 
and advanced research in the U.S. and should be a guiding principle for BIS and the 
other agencies as they study, identify, propose, and impose controls on technologies. 
 

B. Unilateral list-based controls must be tailored to address specific national 
security or foreign policy concerns 

 
ECRA section 4811(5) states that “[e]xport controls should be coordinated with the 
multilateral export control regimes. Export controls that are multilateral are most 
effective and should be tailored to focus on those core technologies and other items that 
are capable of being used to pose a serious national security threat to the United States 
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and its allies.” (emphasis supplied). Subsection (6) goes on to state that “[e]xport 
controls applied unilaterally to items widely available from foreign sources generally are 
less effective in preventing end-users from acquiring those items. Application of 
unilateral export controls should be limited for purposes of protecting specific United 
States national security and foreign policy interests.” (emphasis supplied). 
 

C. Proposed controls should Be consistent with the standards for control in 
the multilateral export control regimes  

 
Consistent with the broader standards described above, ECRA section 4817(c) states 
that the Administration “shall propose that any technology identified pursuant to [this 
foundational technologies identification effort] be added to the list of technologies 
controlled by the relevant multilateral export control regimes.”  Although the provision 
allows for consideration of continued unilateral controls if the regime efforts are 
unsuccessful after three years, an implication of this provision is that the Administration 
should identify foundational technology controls with which the relevant multilateral 
regimes are reasonably likely to agree and that are consistent with the regimes’ scopes 
of authority.  
 

D.  Comment 2:  The foundational “technologies” identification and 
control effort should be limited to identifying and controlling 
foundational “technologies,” not commodities or software.  

 
Although ECRA, of course, gives the Administration authority to impose controls over 
commodities and software, the specific ECRA provision at issue in BIS’s notice (i.e., 
section 4817) refers only to possible additional controls on foundational “technology.”  
That is, section 4817 does not refer to “commodities” or “software.”  Section 4817’s 
technology-centric structure is not an isolated reference but is rather a core element to 
its scope and purpose.  See, e.g., ECRA sections 4817(b)(2)(A); (b)(2)(B); (b)(2)(C); 
(b)(3)(A); (b)(3)(B); (b)(3)(C); (b)(4)(A); (b)(4)(C); (c)(1); and (c)(2). No other ECRA 
section is so explicitly limited in its scope to “technology.”  All references in other ECRA 
sections are either to “items” or to a group of the three types of items as separate, such 
as in section 4825(b)(2)(A).  For purposes of identifying that which is subject to the 
section 4817 standards, this distinction is legally relevant because ECRA section 
4801(11) defines “technology” as including “information, in tangible or intangible form, 
necessary for the development, production, or use of an item.”  Section 4801(7) defines 
“item” as a “commodity, software, or technology.”  Thus, the three types of items do not 
overlap as a definitional matter.  “Technology” is not a “commodity,” for example.  The 
EAR reinforces this point in its definition of “commodity,” which is “any article, material, 
or supply except technology and software.”  15 C.F.R. § 772.1.  The statement of policy 
in section also specifically distinguishes between controls on “commodities,” “software,” 
and “technology” as separate types of “items.”  
 
Thus, in light of these rather explicit statutory standards (which are identical to those 
that existed in the EAR before ECRA and now), we are concerned by BIS’s statement in 
its notice that for “purposes of this ANPRM, the term foundational technologies includes 
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not only ‘technology’ but also ‘commodities’ and ‘software’ as used in the EAR.”4  This 
statement is literally the opposite of how ECRA has defined the scope of the 
foundational “technology” identification and control effort.  This is the basis for our 
second comment, which is that BIS should abide by the ECRA standards when 
proposing any new unilateral controls under section 4817 – i.e., that its scope be limited 
to identifying and controlling unilaterally “technologies,” and not “software” or 
“commodities.”  We are, of course, not denying that BIS has the authority to control 
“commodities” and “software” for the reasons set out elsewhere within ECRA.  We only 
ask that this effort be limited to identifying and controlling “technology” in light of the 
structure and wording in ECRA on the issue.  
 
VI.  How “Foundational Technologies” Should be Defined 
 

A. Comment 3:  An EAR definition of “foundational technologies” 
should be tied to the standards and terms in ECRA and the EAR 

 
BIS asked in its notice for comments on “how to further define foundational technology 
to assist in identification of such items.”5 KLA suggests that BIS adopt a definition for 
export control purposes based on and bounded by the statements of policy in ECRA for 
why the export control system exists and what it and this foundational technologies 
effort are statutorily designed to accomplish.  
 
Comment 3.a:  In light of the foregoing, KLA’s proposed definition is the following:  
 

“Foundational technologies” are specific core “technologies” that 
the Bureau of Industry and Security has determined to be:   
 

(a)  unavailable in or not otherwise being developed in 
foreign countries; 

 
(b) not within the scope of any existing multilateral 

controls;  
 
(c) essential to the national security interests of the United 

States; and  
 
(d) “required” for the “development,” “production,” “use,” 

operation, installation, maintenance, repair, overhaul, or 
refurbishing of items that are:  

 
(i)  conventional weapons, for intelligence collection, 

weapons of mass destruction, or terrorist 
applications; or 
 

4 85 Fed. Reg. at 52934.  
5 Id.  
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(ii) would make a direct and material contribution to 

indigenous military innovation efforts in China, 
Russia, or Venezuela.  

 
Note 1:  A “technology” must not be identified or controlled as 
“foundational” unless it is within the scope of policy statements in 
ECRA for which “technologies” should be controlled for export.  In 
particular, a “technology” must not be identified as “foundational” if 
a unilateral export control over it would: 
 

(a)  harm domestic research on the identified “technology;”  
 
(b)  be ineffective at preventing countries of concern from 

developing it indigenously or otherwise acquiring 
comparable “technology” from third countries;  

 
(c)  be imposed without a full consideration of the impact on 

the United States’ economy of such a control; or 
 
(d) be of a type that is not likely to be considered 

acceptable by the multilateral regime allies or that is 
inconsistent with the standards for the types of controls 
that are subject to the multilateral regimes.  

 
Note 2:  This definition does not apply to an exporter’s determination 
of whether a “technology” is “foundational.”  Rather, it governs BIS 
determinations regarding whether a specific “technology” should be 
added to the Commerce Control List as a “foundational technology.” 
 

Each of the elements in the proposed definition is taken from the standards in ECRA 
and BIS’s notice.  It also uses as many of the existing EAR definitions and concepts as 
possible to avoid confusion in its application.  In addition, the proposed definition 
reinforces the core policy element of ECRA that unilateral controls are disfavored.  This 
places on BIS the burden of demonstrating that each of the statutory standards for the 
imposition of such controls has been met.  The definition also reflects logical and factual 
points, as discussed below, that the U.S. Government, rather than industry, should 
identify what the national security threat is that needs to be addressed through the use 
of unilateral controls.   
 
Comment 3.b:  If, as stated in the notice, BIS is going to apply the identification and 
control effort to “items,” not just “technologies, then our suggestion for a definition (for 
the same reasons) would be:  
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“Foundational items” are specific core “items” that the Bureau of 
Industry and Security has determined to be:   
 

(a)  unavailable in or not otherwise being developed in 
foreign countries; 

 
(b) not within the scope of any existing multilateral 

controls;  
 
(c) essential to the national security interests of the United 

States; and  
 
(d) would make a direct and material contribution to the 

following items, applications, or efforts:  
 

(i)  conventional weapons, intelligence collection 
applications, weapons of mass destruction, or 
terrorist applications; or 

 
(ii) indigenous military innovation efforts in China, 

Russia, or Venezuela.  
 

Note 1:  An “item” must not be identified or controlled as 
“foundational” unless it is within the scope of standards in ECRA 
section 4817. In particular, such items must not be identified as 
“foundational” if a unilateral export control over it would: 
 

(a)  harm domestic research on the identified “item;”   
 
(b)  be ineffective at preventing countries of concern from 

developing it indigenously or otherwise acquiring 
comparable “items” from third countries;  

 
(c)  be imposed without a full consideration of the impact on 

the United States’ economy of such a control; or 
 
(d) be of a type that is not likely to be considered 

acceptable by the multilateral regime allies or that is 
inconsistent with the standards for the types of controls 
that are subject to the multilateral regimes.  

 
Note 2:  This definition does not apply to an exporter’s determination 
of whether a “item” is “foundational.”  Rather, it governs BIS 
determinations regarding whether a specific “item” should be added 
to the Commerce Control List as a “foundational item.”  
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* * * 
 

B. Comment 4:  BIS bears the burden of justifying how each technology 
(or item) proposed for control as “foundational” meets ECRA’s 
standards 

 
Regardless of whether BIS analyzes possible controls over foundational “technologies” 
or foundational “items,” the core element is that they are “foundational,” which means 
that they are basic, applied, and thus generally widely available. They are the 
technologies upon which other items are developed and produced. Thus, KLA asks BIS 
to explain in any proposed rule regarding such items how the control is justified given 
ECRA’s general emphasis on not imposing unilateral controls over technology (or items) 
for which there is comparable foreign availability.  In addition, we ask BIS to describe in 
any such notice how such a new control could be effective at preventing its proliferation 
to countries of concern if it is, by definition, generally available and common.  
 
That is, for each technology (or item) identified in a proposed rule to be controlled as 
“foundational,” BIS has the burden of providing sufficient information justifying why the 
proposal meets each of the relevant statutory standards that are distilled into our 
proposed definition.  Thus, in each notice proposing or imposing a technology (or item) 
for control as “foundational,” BIS should demonstrate (without, of course, revealing any 
classified information): 
 

(i)  why the technology (or item) proposed to be controlled is “essential” to 
U.S. national security;  

 
(ii)  what the specific weapons-, military-, or intelligence-related application the 

control is designed to address;  
 
(iii)  why the unilateral control would not harm domestic research;  
 
(iv)  why the rule would be effective at stemming the proliferation of the 

identified technology to countries of concern; and  
 
(v)  the results of BIS’s full consideration of the impact on the U.S. economy 

that would result from the unilateral control.   
 
In the absence of such information, KLA and other stakeholders would not be able to 
provide useful comments consistent with the standards and goals of ECRA. 
 
Industry and other stakeholders may offer comments related to the criteria set forth in 
ECRA, for example, with regard to factors such as foreign availability or the impacts on 
domestic research.  BIS must respond with specificity and bears the burden of 
demonstrating why, in light of such information, BIS should nonetheless proceed with 
proposing controls for a particular foundational technology (or item).  Another reason for 
BIS having such burdens is that most of those potentially affected by a control will not 
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be able to or willing to comment on the proposed control for a variety of reasons.   
 
 
VII. Criteria BIS Should Use When Determining Whether There are Specific 

Technologies (or Items) that Are Essential to the National Security of the 
United States  

 
BIS asks in its notice for comments on the “criteria to determine whether controlled 
items identified in AT level Export Control Classification Numbers (ECCNs), in whole or 
in part, or covered by EAR99 categories, for which a license is not required to countries 
subject to a U.S. arms embargo, are essential to U.S. national security.”6  The following 
are responses to this request.  
 

A. Comment 5:  The administration (not industry) must identify the 
specific national security threats to be addressed by new 
foundational technology (or item) controls that are not already being 
controlled. 

 
The technologies to be identified and controlled pursuant to ECRA section 4817 may 
not include technology directly related to or required for the production, development, or 
use of military items because such technology is already controlled by the International 
Traffic in Arms Regulations (ITAR) and the Export Administration Regulations (EAR).  
The lists of and controls over such items -- the U.S. Munitions List (USML) and the “600 
series” entries on the Commerce Control List (CCL) -- are, of course, regularly updated 
and revised.   Given the catch-all structure of these controls when read together, such 
technology, even if without a positive description, is, however, already controlled for 
export.  For example, USML Category XI(d) controls all technical data of any sort 
directly related to any of the military electronics subject to the ITAR.  Export Control 
Classification Number (ECCN) 3E611 controls all other technology required for the 
development, production, operation, installation, maintenance, repair, overhaul, or 
refurbishing of any other “military electronics” of any sort -- and the specially designed 
equipment to develop or produce such electronics.  Because the XI(d) and 3E611 
technology/technical data controls are not positive list entries -- i.e., those with specific 
technical parameters -- they automatically capture all foundational technologies required 
for the development, production, or use of all military electronics and equipment 
specially designed to make such electronics -- including all their specially designed 
parts, components, accessories, and attachments -- whether at their earliest 
developmental stages or in their fully formed production stages.   
 
The technologies to be identified and controlled pursuant to this effort also do not 
include the technologies the United States and its allies have identified over several 
decades of non-proliferation efforts as being required for the development, production, 
or use of missiles, chemical and biological weapons, or nuclear weapons.  In essence, 
the U.S. and its allies have studied for decades the parts, components, and other items 

 
6 85 Fed. Reg. at 52934.  
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critical to developing, producing, or using such weapons of mass destruction (and their 
delivery systems) and have identified them in the regularly revised and updated 
multilateral export control lists, which the United States then implements in its export 
control lists, primarily the CCL.  Similar to ECCN 3E611, the structure of such 
technology controls is that they include all technology of any sort, whether emerging or 
foundational, required for the development, production, or use of military or other items 
of concern.  The significance of this point is that the universe of directly related and 
required technologies for foundational technologies that is not now controlled but should 
be must, by definition, be very small.  
 
BIS should, therefore, outline the gaps that exist between (i) these and other existing 
specific and catch-all export controls and (ii) the threats motivating the identification and 
unilateral control effort ECRA requires.  The first rule of regulation writing is to identify 
what the problem is to be solved.  Respectfully, BIS has not stated what the national 
security threats are that need to be addressed by new controls over foundational 
technologies. Rather, BIS asks the public for descriptions of AT-only or EAR99 items 
that “are being utilized or required for innovation in developing conventional weapons, 
enabling foreign intelligence collection activities, or weapons of mass destruction 
applications.”7 It also asks for examples of foundational “technologies that have been 
the subject of illicit procurement attempts which may demonstrate some level of 
dependency on U.S. technologies to further foreign military or intelligence capabilities in 
countries of concern or development of weapons of mass destruction.”8  
 
We understand why BIS is making these requests.  KLA, however, does not have the 
national security expertise of the U.S. Government or access to its intelligence 
resources.  We appreciate that the government cannot release classified information to 
the public regarding threat assessments, but this only reinforces our core point here -- 
i.e., that is the government, not industry, is in a better position to identify the problem to 
be solved by new controls over foundational technologies (or items).  Once the 
government identifies the threats to be addressed that are not already being addressed 
by existing list-based, end use, and end user controls, then government and industry 
technologists and other experts can then work backwards together to identify the 
specific chokepoint and enabling technologies that should be controlled to address the 
threat.  Such partnerships, primarily through the standard notice and comment process, 
can develop and refine industry-standard definitions of key terms that will enable 
compliance with the controls and help advance the national security objectives of the 
controls.  
 
  

 
7 85 Fed. Reg. at 52934.  
8 Id.  
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B. Comment 6:  Proposed controls should be limited to addressing 
national security concerns, not trade policy issues. 

 
We underscore the importance of ECRA’s primary statement of policy in sections 
4811(1) and 4817 – i.e., that this exercise and export controls in general are limited to 
achieving specific national security and foreign policy objectives. These standards are 
reflected in ECRA’s definition in section 4801(2) of “dual-use” items, which are items 
that have both “civilian applications and military, terrorism, weapons of mass 
destruction, or law-enforcement-related applications.”  The export control system is not 
designed to be -- and has not been used as -- a tool of trade policy, industrial policy, 
trade protectionism, or otherwise as part of any government efforts to pick economic 
winners and losers among American companies and their foreign competitors.  We 
therefore urge the Administration to maintain this separation, and to avoid creating even 
the impression that any proposed export controls on particular technologies may be 
motivated by trade policy concerns unrelated to the ECRA’s national security or foreign 
policy standards.  
 

C. Comment 7:  Foundational technologies (or items) should not be 
identified and restricted if a unilateral control would harm research 
into the technology in United States – and great weight should be 
given to industry comments about such harms.  

 
BIS asks for information about “the impact specific foundational technology controls 
may have on the development of such technologies in the U.S.”9  This request is 
consistent with ECRA sections 4811(1), 4811(3), and 4817(a)(2)(B)(ii), which essentially 
require BIS to ensure that any new unilateral controls not harm domestic research into 
the very technologies ECRA requires be protected.  KLA invests approximately 15% of 
its revenue back into R&D, most of which is done here in the U.S.  Our ability to 
continue funding cutting-edge research, however, depends on our ability to access 
global markets and sell products and related technologies around the world.   
 
As discussed above, the ability of KLA and other U.S. companies to leverage the best 
and brightest scientists and engineers from around the world is also an inherent part of 
our and other U.S. companies’ competitive advantage.  If material new unilateral 
controls were to be imposed on the development by foreign national employees of 
newly controlled foundational technologies, there is a risk that they will choose to leave 
the United States and take their skills to our foreign competitors.  Moreover, the 
inspection, metrology and data analytic products industries are intensely multinational 
efforts because customers are all over the world.  Having foreign national employees 
who often can better understand local needs and issues is also critical to the success of 
U.S. companies.    
 
Thus, unilateral technology controls that would harm, whether as a legal, practical, or 
economic matter, the ability of companies such as KLA to conduct research in the 

 
9 Id.  
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United States would be inconsistent with ECRA.  Also, given that this is an economic 
and business standard, BIS should give great weight to statements by those best 
positioned to comment on how or whether a unilateral control would affect them 
economically, such as the U.S. developers of a technology proposed for a unilateral 
control.  Industry generally knows best what would impose unnecessary competitive 
harms on business, stifle growth, drive up costs, impede hiring of American workers, 
and create incentives to move work overseas.  Thus, respectfully, if KLA states that a 
proposed unilateral control would harm it or the industry economically and BIS 
nonetheless proceeds with imposing the control, BIS should be required (i) to refute 
such statements with specificity and (ii) to revoke or amend the control if it receives 
sufficient additional information supporting the statements of economic harm.  
 

D. Comment 8:  Unless there is an emergency need, BIS should delay 
the imposition of any new controls until the technology can be 
controlled multilaterally.  

 
ECRA clearly emphasizes the well-tested policy conclusions that (i) multilateral controls 
are far more effective than unilateral controls and (ii) unilateral controls should be used 
only in exceptional cases because they generally harm U.S. companies more than their 
competitors without necessarily depriving a country of concern the technology at issue.   
Given the potential harm unilateral controls could impose on the U.S. inspection, 
metrology and data analytic products industry in light of rapid innovation cycles and 
worldwide capabilities and supply chains, we strongly request BIS to delay 
implementation of any controls over newly identified foundational technologies until after 
the relevant multilateral regime has also agreed to identify the same technology on its 
control list.   
 

E. Comment 9:  The U.S. Government should work to develop 
plurilateral arrangements with semiconductor-producing nations for 
tailored controls when unilateral controls would be counter-
productive and regime-based controls would take too long to 
implement. 

 
BIS asks for comments on “any enabling technologies, including tooling, testing, and 
certification equipment, that should be included within the scope of a foundational 
technology.”10   All our comments set forth in this document pertaining to the standards 
for what should and should not be identified and controlled under ECRA section 4817 
should apply equally with respect to such items. There is no legal or policy basis for 
treating them any differently.  Given our expertise in the underlying technology, supply 
chains, foreign availability, and understanding of the implications from unilateral 
controls, our comments in this document should be given great weight when 
considering potential foundational technology controls over such items.  
 
Nonetheless, we understand why BIS would be calling out the tooling, testing, and 

 
10 85 Fed. Reg. at 52934.  
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certification equipment industry in particular for a specific discussion of possible new 
foundational controls. In essence, there was a view expressed during the 2017 and 
2018 congressional hearings leading up to the passage of FIRRMA and ECRA that the 
definition of “national security” in the technology transfer context needed to be 
expanded beyond its traditional direct connection to specific military or intelligence 
applications.  The reason for this is that China’s technology acquisition strategies over 
semiconductor-related production equipment and many other types of items to enhance 
its economy and military to the determinant of the United States needed to be 
addressed.  Also of concern were the civil-military fusion strategies that BIS described 
in its preambles to recent changes to EAR section 744.21.   
 
Much of the commentary about addressing the concerns included comments about how 
the traditional multilateral regime process was too slow and required too much 
consensus-building with regime members that were not producers of the technologies of 
concern. The threats and the technologies were evolving faster than they could be 
controlled by the regimes.  Other comments focused on how harmful unilateral controls 
would be because they would usually end up harming the very industries the controls 
were designed to address, for all the reasons described above.  Rather than solving this 
problem directly, Congress moved the foundational technology policy issue from the 
foreign investment controls legislation to section 4817 of ECRA and left it up the BIS to 
find the solution.  
 
In our view, the middle ground between the traditional multilateral regime approach 
(which is slow) and unilateral controls (which is harmful) would be for the United States 
to lead a robust plurilateral effort to do the following:  
 

i. Assemble well-stated and well-supported unclassified versions describing 
what the national security threats are that are motivating the foundational 
and emerging technology control efforts.  

 
ii. Present such information through regular diplomatic bilateral channels to 

the counterparts in the governments of countries with semiconductor 
technology-producing countries such as Taiwan, South Korea, Japan, the 
Netherlands, Germany, and the United Kingdom.  

 
iii. Work to develop and articulate a common understanding among such 

countries of what the novel China-specific national security threats are.  
 
iv. Once such an understanding is reached, have technical experts from the 

countries, supported with industry experts as needed, identify the specific 
technologies and other items that are not now within the scope of the 
multilateral regimes to be controlled to address the threats identified.  

 
v.  Once such lists are developed, the plurilateral group should present their 

proposals for early implementation and a vote by the Wassenaar 
Arrangement ahead of its traditional December plenary meetings.  
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vi. To the extent that the Wassenaar approach does not succeed or would 

still be too slow, then the United States should work with the smaller group 
of countries so that each of them can get the domestic legal authorities 
they need to impose harmonized export controls over specific items, end 
uses, and end users that are outside the traditional multilateral regime 
structure.  This will be a difficult and time-consuming effort, we realize, but 
it is better than the harm of unilateral controls and the delay of traditional 
multilateral controls.  

 
vii. Such plurilateral arrangements should include a process of information 

sharing among the member states about particular license applications or 
issues so that there is no undercutting of other members with national 
decisions. In this way, the agreed-upon controls to address an agreed-
upon threat can be tailored, effective, and quicker than otherwise would 
have happened.  

 
Significant more detail, planning, and government resources would be needed to put 
such a plurilateral plan in to action, but, for purposes of this comment, it is sufficient to 
set out the idea for BIS’s consideration.  We believe such a plan is the only way for the 
U.S. Government to both address its national security concerns without severely 
harming the U.S. inspection, metrology, or data analytic technologies or related 
products industry at the same time.  Finally, any such plan should not have artificial 
deadlines that, if not met, would result in the imposition of unilateral controls.  If such 
deadlines existed, the allies would likely not have an incentive to cooperate with the 
effort.  They would likely wait for the U.S. to impose unilateral controls, which would 
then allow their domestic companies to fill behind sales no longer possible from U.S. 
companies.  
 
 
VIII. Description of KLA Commodities, Software, and Technology – and The 

Availability of Comparable Foreign Counterparts 
 
BIS asks for information about “the status of development of foundational technologies 
in the United States and other countries.”11  We believe Congress required the 
Administration to consider the foreign availability of foundational technologies before 
imposing controls over them for the obvious reason that the imposition of unilateral U.S. 
controls would be more harmful than helpful to the objectives of the section if the 
technologies were available outside the United States.  If a U.S. company is either not 
allowed to export a commercial technology, or needs to endure significant regulatory 
burdens to do so, then it is, by definition, at a significant competitive disadvantage to its 
foreign competition that does not have such burdens.  A goal of the any national 
security strategy must be to put U.S. companies on a level playing field with foreign 
competitors.  Except when absolutely necessary for a clear and specific national 

 
11 Id. 
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security reason, imposing unilateral controls will place U.S companies at a competitive 
disadvantage.   
   
 A. Background – The Semiconductor Fabrication Process 
 
In order to answer BIS’s question about the status of domestic and foreign production 
inspection, metrology, or data analytic technologies or related products, it is necessary 
to describe their role in the semiconductor fabrication process. As you know, the 
semiconductor fabrication process begins with a bare silicon wafer -- a round disk that is 
typically 200 millimeters or 300 millimeters in diameter, about as thick as a credit card 
and gray in color.  The process of manufacturing wafers is in itself highly sophisticated, 
involving the creation of large ingots of silicon by pulling them out of a vat of molten 
silicon.  The ingots are then sliced into wafers. Prime silicon wafers are then polished to 
a mirror finish.  Other, more specialized wafers, such as epitaxial silicon (epi), silicon on 
insulator (SOI), gallium nitride (GaN), and silicon carbide (SiC), are also common in the 
semiconductor industry. 
 
The manufacturing cycle of an IC is grouped into three phases: design, fabrication, and 
testing.  IC design involves the architectural layout of the circuit, as well as design 
verification and reticle generation.  The fabrication of a chip is accomplished by 
depositing a series of film layers that act as conductors, semiconductors or insulators on 
bare wafers.  The deposition of these film layers is interspersed with numerous other 
process steps that create circuit patterns, remove portions of the film layers, and 
perform other functions such as heat treatment, measurement, and inspection.  Most 
advanced chip designs require hundreds, if not thousands, of individual steps, many of 
which are performed multiple times.  Most chips consist of two main structures: the 
lower structure, typically consisting of transistors or capacitors which perform the 
“smart” functions of the chip; and the upper “interconnect” structure, typically consisting 
of circuitry which connects the components in the lower structure.  When all the layers 
on the wafer have been fabricated, each chip on the wafer is tested for functionality.  
The wafer is then cut into individual chips, and those chips that passed functional 
testing are packaged.  Final testing is performed on all packaged chips. 
 

B. The Use of Inspection, Metrology, and Data Analytic Products in the 
Semiconductor Manufacturing Process 

 
Every step in the semiconductor production process needs to be monitored at some 
level to ensure acceptable yields.  The industry defines “process control” as the act of 
maintaining products and equipment within established specifications or acceptable 
deviations during manufacturing operations.  “Process control” has two primary 
functions – (i) “inspection” and (ii) “metrology.”12  As shown on slide 14 of the 
attachment, process control tools must be able to find and measure semiconductor 
elements down to sizes nearly as small as a DNA strand and ten times smaller than a 
flu virus.  After the tools detect and measure potential flaws, the fab can then 

 
12 See Slide 13.   
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characterize and analyze the problem, which allows the implementation of a fix 
(involving technology not provided by KLA).  Representative examples of our inspection 
and metrology tools are discussed below and in the attachment in more detail.  
 

C. Commentary on our Foreign Competition Generally – And How KLA 
Remains Competitive with a Level Regulatory Playing Field 

 
Our industry includes large manufacturers with substantial resources to support global 
customers.  Some of our competitors are diversified companies with greater financial 
resources and more extensive research, engineering, manufacturing, marketing, and 
customer service and support capabilities than we possess.  We face competition from 
companies whose strategy is to provide a broad array of products and services, some of 
which compete with the products and services that we offer.  These competitors may 
bundle their products in a manner that may discourage customers from purchasing our 
products, including pricing such competitive tools significantly below our product 
offerings.  Some competitors in the past even offered to guarantee higher performance 
specifications for its tools if customers would agree to use only their metrology products.  
In addition, we face competition from smaller, emerging semiconductor equipment 
companies whose strategy is to provide a portion of the products and services that we 
offer, using innovative technology to sell products into specialized markets.   
 
The strength of our competitive positions in many of our existing markets is largely due 
to our capabilities and the quality of products – the result of continuing significant 
investments in product research and development in the United States – 
which can only be funded if we maintain and grow long-term and reliable relationships 
with our customers.  We also maintain a competitive advantage by focusing on many 
things the EAR is not designed to address but could easily harm, namely providing a 
single and comprehensive resource for the full breadth of process control and yield 
management products and services.  Our customers benefit from the simplified planning 
and coordination, as well as the increased equipment compatibility, which are realized 
as a result of dealing with a single supplier for multiple products and services.  Our 
revenues are derived primarily from product sales, mostly through our direct sales force, 
and not through the transfer of technology for others to build such products.  
 
The following is more detailed commentary our products and comparable foreign 
counterparts.   
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D. Process Control – Metrology and Control13 -- U.S. and Foreign Availability 
 
  1.a. Reticle Metrology – U.S. Availability 
 
KLA’s reticle registration metrology systems (LMS IPRO7) are designed to provide 
verification of the pattern placement performance on optical reticles for a variety of 
design nodes.14  By offering characterization of reticle pattern placement error, our 
systems can produce data used for e-beam mask writer corrections and reticle quality 
control during the development and production of advanced design node reticles.  Our 
systems measure pattern placement error for both targets and multiple on-device 
pattern features, which enables characterization and reduction of reticle-related 
contributions to device overlay errors in the IC fab.   
 

1.b. Foreign Competitor to KLA’s Reticle Metrology Systems 
 
Zeiss (Germany) is a supplier of such equipment comparable to KLA equipment.  Its 
PROVE product was developed with funding from SEMATECH, an industry consortium.  
In particular, its PROVE HR product has made inroads at a variety of customer sites, 
including Intel and Samsung.  In some years, Zeiss has had the largest market share for 
systems of this type.  PROVE is a good example of how a non-U.S. company can 
create competitive equipment.  Our customers are huge and well-funded, meaning that 
if they want to create a competing product, they will generally have the resources to do 
so.  This is one reason why we are urging BIS to keep the playing field with such 
companies as level as possible.  A link to the Zeiss product website is: 
https://www.zeiss.com/semiconductor-manufacturing-technology/products-
solutions/photomask-systems/mask-metrology.html 
 
  2.a. Overlay Metrology – U.S. Availability 
 
Our overlay metrology systems enable characterization of overlay error on lithography 
process layers for advanced patterning technologies.15  The Archer™ 600 overlay 
metrology system, for example, provides accurate feedback of on-product overlay error 
for inline monitoring and wafer disposition.  The Archer 600 supports measurement on a 
diverse range of overlay target designs, including multi-layer and in-die targets, enabling 
improved correlation between target and device overlay errors for different process 
layers, device types, design nodes and patterning technologies.  
 

 
13 In the sections that follow, each competitor is listed based on where it has its main offices.  However, 
some competitors have multiple foreign facilities.  For example, the competing products of ASML are 
designed in Europe but manufactured in Taiwan.  Also, Applied Materials competes in many listed areas 
(including reticle inspection, patterned wafer inspection, CD metrology and defect review).  Their relevant 
products are designed and built primarily in Israel.  In addition, some of KLA’s own products (including 
overlay metrology and reticle metrology) are developed and manufactured primarily outside the United 
States.  Slides 15 and 16 contain summary descriptions of the foreign availability for our products.  
14 See, e.g., Slide 17. 
15 See, e.g., Slide 18.   
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2.b. Foreign Competitors to KLA’s Overlay Metrology Systems  
 
ASML (Netherlands) and Auros (South Korea) are suppliers of such equipment 
comparable to KLA’s.  For example, ASML, the world’s leading lithography company 
now competes head to head against KLA’s Archer series of overlay metrology tools with 
their YS350 tool.  We have lost considerable market share to ASML and they are 
established at most of our large customers world-wide.  ASML has leveraged its near-
monopoly share in lithography tools to develop and market process control tools which 
compete with KLA.   
 
Auros, founded in 2009 in South Korea, has recently made inroads with their OL-800n 
tool.  Their products have benefited from support by SK hynix (a customer) and by the 
Korean government.  This tool has proven to be a lower cost solution with reasonable 
performance. Links to the competitive products offered by both ASML and Auros are at:  
https://www.asml.com/products/systems/yieldstar/en/s46772?dfp_product_id=11261 
and http://www.aurostech.com/page/sub2_9.php. 
 
  3.a. Critical Dimension (CD) Metrology – U.S. Availability  
 
Our optical CD and shape metrology systems characterize and monitor dimensions and 
3D shapes of features incorporated by IC manufacturers.  Our SpectraShape 10K 
metrology system, for example, measures the CDs and three-dimensional shapes of IC 
device structures following etch, chemical mechanical planarization (CMP) and other 
process steps.16.   
 

3.b. Foreign Competitors to KLA’s CD Metrology Systems 
 
Hitachi (Japan) is the market leader in such equipment with their CG and CV CD 
metrology product lines, which perform metrology with electron beam-based technology.  
KLA’s tool is in second position for overall market sales in CD metrology.  A link to the 
respective product offering from Hitachi is at: https://www.hitachi-
hightech.com/us/product_detail/?pn=semi-cg6300. 
 
In addition, Nova Measuring Instruments (Israel) has optical CD metrology products with 
capabilities similar to KLA’s.17  Raintree (China) is also a potential competitor in optical 
CD, film metrology, and macro defect inspection.18  
 
   
  

 
16  See Slide 19. 
17 https://www.novami.com/nova-product/nova-t600-mmsr/ 
18 http://www.rsicsh.com/En/product.asp 
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  4.a. Film Metrology – U.S. Availability  
 
The SpectraFilm™ F1 film metrology system helps achieve process tolerances by 
providing thin film measurements for a range of film layers.19  Spectroscopic 
ellipsometry technology is used to measure parameters such as thickness and 
refractive index.  Applications include bandgap monitoring, engineering analysis, inline 
process monitor, tool monitor, and process tool matching. 
 

4.b. Foreign Competitors to KLA’s Film Metrology Equipment  
 
Nova (Israel) and Semilab (Hungary) are suppliers of similar equipment.  For example, 
Nova’s T600 line of optical metrology tools also has capability to measure film thickness 
and refractive index.  This allows Nova to have a comparable overall performance 
specification to our product offering.  KLA sets itself apart with more advanced software 
and modeling capabilities, a small technology lead that could be overcome by Nova with 
focused investment.  Semilab, based in Hungary, has a competitive series of tools, the 
IR series.  These tools are not as capable as KLA’s or Nova’s, but are available at a 
much lower cost.  Links to the competing tools offered by Nova and Semilab are at: 
https://www.novami.com/nova-product-category/dimensional-metrology/ and 
https://www.semilab.hu/category/products/semiconductor-industry.  Raintree (China) is 
also a potential competitor as discussed above. 
 
  5.a. Thermal Metrology – U.S. Availability 
 
Our in-situ wafer and reticle measurement systems are used by wafer fabs and mask 
shops for qualification and monitoring of process tools.  For example, the Process 
Probe™ 1840 and 1850 instrumented wafers provide hot plate temperature 
measurements, supporting processes such as photoresist track systems and wafer 
probers.  The Process Probe 1840 and 1850 allow direct measurement of wafer 
temperature stability and uniformity.  These products permit lithography engineers to 
characterize and fine tune the photoresist bake temperature uniformity.20  
 

5.b. Foreign Competitors to KLA’s Thermal Metrology Equipment  
 
Premtek (China) and SNTEK (South Korea) are both suppliers of competing in-situ 
temperature measurement systems.  Both provide lower cost systems that are 
increasingly considered “good enough” for some IC manufacturers.  KLA’s offering is a 
higher end, more technologically advanced system but at a notably higher cost.  If KLA 
were to be restricted from selling into China, the fastest growing market in the world for 
these measurement systems, we would quickly be replaced by these two competitors.  
Links to competing product offerings from Premtek an SNTEK are at:  
http://www.premtek.com.tw/ and http://www.sntek.com/kor/Technology. 
 

 
19 See Slide 20.   
20 See Slide 21.   



 

24 
 

  6.a. Control Software and Solutions – U.S. Availability  
 
KLA offers a variety of software solutions for customers.21 These products include (i) 
Klarity, an automated defect and yield data analysis software package; (ii) 5D Analyzer, 
a data analysis and patterning control; (iii) RDC, a reticle data analysis and 
management program; (iv) ProDATA, a process window analysis software package that 
provides a systematic approach to understanding and optimizing lithography processes 
across the fab; and (v) ProLITH, KLA’s software offering that provides lithography and 
patterning simulation capabilities to a variety of end users including IC, LED, and MEMS 
manufacturers. 
 

6.b.  Foreign Competitors to KLA’s Control Software and Solutions  
 
ASML (Netherlands) is a supplier of such solutions that are competitive with the variety 
of products offered by KLA in this space.  ASML offers an integrated software solution 
built into their world-leading lithography system.  As a result of its Brion acquisition, it 
acquired a competitive lithography simulation solution.  In addition, we believe that 
ASML achieved this market dominance because the application of U.S. controls over 
the export of lithography technology was more aggressive than those of our European 
allies.  This made it more difficult for U.S. companies to compete against ASML, 
allowing ASML to develop a near monopoly in lithography technology and equipment.  
KLA’s technology has some advantages in some areas over ASML, but it offers capable 
replacement solutions for KLA’s industry leading suite of software tools.  A link to the 
competing product website from ASML is at: https://www.asml.com/products/asml-
brion/en/s277?rid=42168.  
 
 E. Process Control – Inspection  
 
  1.a. Reticle Inspection – U.S. Availability 
 
For in-fab reticle qualification, we produce and sell reticle inspection systems.  These 
inspectors allow IC fabs to qualify incoming reticles and inspect production reticles for 
contaminants and other process-related changes.  They are also used by mask shops 
to inspect reticles as they are being made, to determine if the reticle matches the 
design.  The Teron SL655 reticle inspection system, for example, enables IC 
manufacturers to assess incoming reticle quality, monitor reticle degradation and detect 
yield-critical reticle defects.22   
 

1.b. Foreign Competitors to KLA’s Reticle Inspection Equipment    
 
Lasertec (Japan), and NuFlare (Japan) are suppliers of comparable equipment.  ASML 
(Netherlands) also offers an electron beam based system for reticle inspection, at high 
resolution.  KLA is the market leader in reticle inspection technology, but we have 

 
21 See, e.g., Slide 22. 
22 See Slide 23. 
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considerable foreign competition.  Lasertec and NuFlare from Japan both offer 
competitive tools to KLA’s Teron system, both at a lower price but with less technical 
capabilities.  Reticles can also be inspected by printing the pattern to a wafer and 
inspecting the wafer.  This means that non-U.S. patterned wafer inspection competitors, 
such as those mentioned below, are also competitors in the reticle inspection product 
space.   
 
Lasertec has a product designed to inspect EUV reticles (which are designed for use 
with the most advanced EUV lithography systems).  KLA had a program several years 
ago to develop such products but stopped development when it became clear that the 
likely unit volume of sales was quite limited and might not provide an adequate ROI for 
the development costs.  Intel then funded development by Lasertec of a “just good 
enough” product to fill the gap, and Lasertec was able to quickly develop an EUV reticle 
inspection tool.  KLA has since resumed development of such a product, but will now 
need to deal with a foreign competitor. 
 
Our market leading position is often undercut by lower cost but just “good-enough” 
competitors.  Export restrictions on this tool would quickly lead to erosion of our market 
leading position as customers can and will switch to very capable alternatives from 
ASML, Lasertec and NuFlare.  Links to competing product descriptions are at:    
http://www.hermes-microvision.com/products/eX.php  
https://www.lasertec.co.jp/en/products/semiconductor/ and 
http://www.nuflare.co.jp/english/products/mask/.  
 
  2.a. Patterned Wafer Inspection – U.S. Availability 
 
Our newest broadband plasma patterned wafer inspection system (39xx) provides 
defect capture for lithography cell monitoring, as well as other production ramp 
monitoring applications.23  We also sell other systems for broadband plasma defect 
inspection (29xx), laser scanning defect inspection (Voyager and Puma), and macro 
defect inspection (CIRCL and 8 Series). 
 

2.b. Foreign Competitors to KLA’s Patterned Wafer Inspection 
Equipment 

 
For such products, there are many non-U.S. suppliers, including ASML (Netherlands), 
Hitachi Hi Tech (Japan), and NextIn Solutions (South Korea), each of which sell 
competing systems.  In 2016, ASML, the largest semiconductor equipment company in 
the world, acquired Hermes Microvision24 (Taiwan), which has the eScan series of tools 
that compete directly against KLA.  Hermes eScan tools are found at nearly every major 

 
23 See Slide 24. 
24 Hermes Microvision was founded by former KLA employees who developed a competing wafer 
inspection product based on electron beam technology.   Their product eventually became far more 
successful than KLA’s own electron beam-based inspection product.  The release of their first successful 
inspection product took less than 6 years.  http://www.hermes-microvision.com/corporate/history.php 
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IC manufacturing site around the world.  We compete head-to-head against the eScan 
tool for every new sale.  Hitachi Hi Tech in Japan has considerable market share 
around the world with laser scanning tools, in their IS Series.  NextIn is a relative 
newcomer to the field, having been founded in 2010 in South Korea, with a software 
development team located in Israel.  Its solution is making inroads against our market-
leading solutions by supplying a lower cost, “just good enough” capability.  In particular, 
NextIn’s tools are being evaluated, used, or considered for use in SK Hynix and YMTC.  
The following are links to the websites for the competing solutions: https://www.hitachi-
hightech.com/global/product_detail/?pn=semi-is and http://nextinsol.com/en/aegis-2/.  
 
  3.a. Unpatterned Wafer Inspection – U.S. Availability  
 
Our unpatterned wafer defect inspection system (Surfscan line of tools) provides high 
sensitivity on bare wafers, smooth films and rough films, supporting development and 
production of advanced substrates, processes and devices at wafer shops, OEMs and 
IC fabs.25  We offer wafer defect inspection systems for process tool qualification and 
monitoring using blanket films and bare wafers.  In the wafer manufacturing segment, 
these inspection systems assess surface quality and detect, count, and bin defects 
during the development and production monitoring of polished wafers, epi wafers and 
engineered substrates, and as part of outgoing inspection.   
 

3.b. Foreign Competitors to KLA’s Unpatterned Wafer Inspection 
Equipment 

 
Hitachi Hi Tech (Japan) and Skyverse (China) are suppliers of products comparable to 
such equipment.  Hitachi’s Wafer Surface Inspection System (LS Series) is a strong 
competitor to KLA’s Surfscan line of tool.  The LS Series is the second largest player in 
the market behind KLA with established customers including Intel, Samsung, and SMIC. 
SkyVerse is a Chinese start-up, funded partially by the Chinese Ministry of Science and 
Technology.  Its Cypress line of unpatterned wafer inspection tools has been adopted 
by a variety of Chinese fabs but also being sold in Korea and Taiwan.  Its technology is 
inferior to KLA and Hitachi, but considerably less expensive than our solutions.  
Customers have found ways to employ these systems as a low cost, “just good-enough” 
solution.  Links to competing product descriptions are at: https://www.hitachi-
hightech.com/global/product_detail/?pn=semi-ls and http://www.nanolighting-
lab.com/en/index.php/about?id=4.  
 
  4.a. Macro Inspection – U.S. Availability 
 
The 8 Series patterned wafer inspection system detects defect types identification and 
resolution of production process issues.26  This macro-inspection tool (the 8 Series) 
enables defect inspection of 150mm, 200mm or 300mm silicon and non-silicon 
substrate wafers from initial product development through volume production.  The 8 

 
25 See, e.g., Slide 25.  
26 See Slide 26. 
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Series wafer defect inspection systems feature LED scanning technology with a 
selectable spectrum, simultaneous brightfield and darkfield optical paths and automated 
wafer defect binning.  Application include process monitoring, tool monitoring, and 
outgoing quality control.  
 

4.b. Foreign Competitors to KLA’s Macro Inspection Equipment 
 
This market segment has a variety of international competitors to KLA’s macro-
inspection systems, including Camtek (Israel), Nikon (Japan), Unity (France), Skyverse 
(China), and Lasertec (Japan).  Specifically, the Camtek EagleT-AP series of macro-
inspection tools offers a competitive multi-mode tool that performs both inspection and 
metrology on a single platform for a very low-cost alternative.  Nikon from Japan has 
been a competitor to KLA for decades with their AMI and OptiStation line of macro-
inspection products.  Unity from France produces the 4SEE series of macro inspection 
tools based on a modular design that allows greater customization of their solution.  
SkyVerse offers a low-cost alternative with its Spruce line of tools.  Skyverse has a 
close relationship with the Chinese Academy of Sciences Institute of Microelectronics, 
which enables it to access a huge pool of technical talent and IP.  Lasertec out of Japan 
makes a variety of competing tools against KLA, including EZ300 macro-defect 
inspection system and the LX system.  The following provides links to the competing 
products from Camtek http://www.camtek.com/solutions/semi/surface), Nikon 
(https://www.nikon.com/products/industrial-
metrology/lineup/semiconductor/semiconductor-inspection/), Unity (http://www.unity-
sc.com/products/4see-series/), Skyverse (http://www.nanolighting-
lab.com/en/index.php/about?id=4), and Lasertec 
(https://www.lasertec.co.jp/en/products/semiconductor/wafer/ez300.html and 
https://www.lasertec.co.jp/en/products/semiconductor/wafer/LX.html).  Raintree (China) 
is also a potential competitor as discussed above. 
 
  5.a. Defect Review and Classification – U.S. Availability 
 
KLA’s defect inspection and review systems cover a range of yield applications within 
the IC manufacturing environment, including research and development; incoming wafer 
qualification; reticle qualification; and tool, process and line monitoring.27  Patterned and 
unpatterned wafer inspectors find particles, pattern defects and electrical issues on the 
front surface, back surface and edge of the wafer, allowing engineers to detect and 
monitor yield excursions.  Our defect review systems capture high-resolution images of 
the defects detected by inspection tools, helping chipmakers identify and resolve yield 
issues.  
  

 
27 See, e.g., Slide 27. 
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5.b. Foreign Availability to KLA’s Defect Review and Classification 
Equipment 

 
Hitachi Hi Tech (Japan) and Nikon (Japan) have comparable such equipment. Hitachi 
Hi Tech has a leading defect review and classification system called the Inspago RS 
6000 (https://www.hitachi-hightech.com/us/product_detail/?pn=semi-rs) that has 
comparable capability to KLA’s eDR7xx series.  In addition, Nikon’s OptiStation 
(https://www.nikon.com/products/industrial-
metrology/lineup/semiconductor/semiconductor-inspection/optistation-3100_3200/) has 
less capability but is still considered “good enough” for some customers because of its 
lower cost of ownership.  JEOL (Japan) is also a competitor in this area.  
https://www.jeolusa.com/PRODUCTS/Scanning-Electron-Microscopes-SEM] 
 
IX. Economic Harm that Would Result from More Unilateral Controls on KLA’s 

Inspection, Metrology, or Data Analytic Technologies or Related Products 
 

A. Comment 10:  Foundational technologies should not be identified if a 
unilateral control would harm research into the technology in United 
States or the United States economy  

 
All export controls, by definition, impose burdens and costs on the development and 
export of controlled technologies.  That is why they are export “controls,” and warranted, 
as described in ECRA, only to the extent necessary to achieve specific national security 
or foreign policy objectives.  Given the nature of the new controls to be considered 
pursuant to section 4817 -- i.e., unilateral controls -- and the already broad scope of 
existing controls that already address military and WMD applications, Congress wanted 
to ensure that the new controls would not harm domestic research into or the 
profitability of the U.S. companies that develop the foundational technologies at issue.  
Specifically, ECRA section 4811(1) states that “it is the policy of the United States . . . to 
use export controls only after full consideration of the impact on the economy of the 
United States. . . .”  This requirement is similar to the objectives of the section 
4817(a)(2)(B), which requires that new controls over foundational technologies not harm 
domestic research into such technologies.  It is different, however, in that section 
4811(1) has a procedural element to it, which is the basis for our request that BIS 
provide evidence of how any new unilateral controls over foundational technologies will 
not harm the U.S. economy. Unsupported statements regarding the economic impact of 
a new control would not be sufficient to meet the “full consideration” requirements of 
ECRA.  
 
When conducting such analyses, we also respectfully request that BIS keep in mind 
that, with international customers, perception can be as economically significant as 
regulatory reality.  Thus, for example, if BIS were to impose a unilateral control on our 
(or any other) technology with, for example, a case-by-case licensing policy thinking that 
most exports would eventually be approved, that can be just as economically harmful as 
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a presumptive denial policy.  Foreign companies do not have the intuitive or practical 
understanding of how the U.S. export control system works.  All they see is delay in 
getting the technology they need, a delay that does not exist with respect to non-U.S. 
suppliers of comparable technology, and the risk of a seemingly arbitrary denial by a 
U.S. Government in a process into which they have no visibility.   
 

B. Economic harm that would result to KLA if unilateral controls were 
imposed on its products and technologies  

 
Our concerns regarding the economic impact unilateral controls on KLA products as 
foundational items would have are not speculative. As a result of BIS’s various unilateral 
controls against China -- and threats of additional controls -- we are already seeing 
widespread evidence of it. The financial and technological implications for KLA are 
significant as Chinese and other customers begin choosing products from our non-U.S. 
competitors over ours merely because of the possibility that such controls will be 
imposed as a result of the state of the current U.S.-China trade relationship.  In other 
words, the mere suspicion that the U.S. will impose even more unilateral controls is 
causing our customers to actively seek out alternative supply from non-U.S. suppliers, 
which is having a chilling effect on our ability to sell otherwise uncontrolled items.  This 
issue is critical for KLA because international revenues accounted for approximately 
85% of our revenues in recent years.  Our future performance will depend, in part, on 
our ability to continue to compete successfully in Asia, particularly, China.   
 
Thus, we are certain that a BIS decision to cut off or limit KLA’s ability to export with 
new foundational technology controls -- whether as a matter of law or perception by 
foreign customers -- would almost certainly drive our current customers, mainly those in 
China, even more deeply into long-term relationships with non-U.S. competitors 
unburdened by similar restrictions.  Such controls, or even the threat of such controls, 
would bring economic and technological harm to a profitable U.S. industry and cause 
job losses in the United States without any reciprocal impact on China or other countries 
of concern.  
 
To be even more blunt, we are extraordinarily concerned that imposition of even more 
unilateral controls over our products will quickly lead to the U.S. semiconductor 
industry’s displacement in the largest single market in the world, namely China.  In the 
past five years, the market for semiconductor manufacturing equipment in China has 
grown from 5% of the world’s total spending to over 25%.  It is thus impossible to 
divorce the health of the U.S. semiconductor equipment industry from its access to 
Chinese markets.  Our industry needs a robust and steady income from product sales 
into China to fund our research and development and other efforts in the United States.  
Without it, we will lose technological leadership to our non-U.S. competitors, which are 
largely in Japan, South Korea, Israel, and several EU countries.   
 
Thus, the imposition of any more unilateral controls on KLA products would, without a 
doubt, tilt our competitive position to our competitors.  By definition, our competitors 
would not be subject to the same controls.  The U.S. Government would be “unleveling” 
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the playing field.  To reiterate, we are absolutely not suggesting that the U.S. 
government not impose controls merely because they would harm us economically – 
only that, if such controls are needed for KLA’s historically uncontrolled products, our 
competitors are subject to the same ones.  
 

C. Specific evidence of foreign availability and how unilateral controls can 
harm U.S. companies – the JHICC listing 

 
As you know, of course, BIS added the Fujian Jinhua Integrated Circuit Company 
(JHICC) to the EAR’s Entity List in October 2018.  We are not in any way defending 
JHICC, criticizing BIS’s decision to list it, or otherwise trying to get involved in the 
matter.  The unilateral action nonetheless provides clear evidence of the foreign 
availability for the types of products KLA sells to China.  JHICC picked U.S. companies 
to supply most of the equipment it needed to build its 12” fabrication facility, with a 
particular emphasis in mobile and specialty DRAM.  KLA, in particular, was set to sell 
over $110M of manufacturing equipment, including our SpectraShape 10K Optical CD, 
Sensarray 5D SPC, Aleris 8510, Archer 600, Teron 650 Reticle Inspection, SurfScan 
SP3 and SP5, Wafer Inspection Tool 2930 and 9980, and a comprehensive service 
program for the entire suite of tools.  
 
In the place of the lost sales from U.S. companies, we were told that JHICC quickly 
began evaluating competing equipment from seven non-US companies.  They are HMI 
(Taiwan), NextIn (South Korea), Hitachi (Japan), ASML (Netherlands), Nova (Israel), 
Auros (South Korea), and Lasertec (Japan). If the JHICC facility eventually begins 
production and continues with non-U.S.-origin equipment, the non-U.S. companies will 
benefit from approximately $500M in sales that would have gone to U.S. companies.   
 
Perhaps more important and longer-lasting, the unilateral U.S. action has created a 
ripple effect among a broader group of Chinese IC manufacturers.  As a result of their 
concerns about possibly becoming subject to a U.S. sanction of some sort (even without 
an apparent belief that they have violated U.S. law), they have been actively developing 
second sources of supplies from non-U.S. competitors of KLA.  That is, even if 
customers have no apparent reason to believe they have violated U.S. law or engaged 
in acts contrary to U.S. national security interests, they are quite rationally taking actions 
to ensure that they have a long-term steady source of supply from non-U.S. suppliers.  
We also understand that a similar fear exists among multi-national companies with IC 
manufacturing facilities in China. They are all concerned about the possibility of not 
being able to import historically uncontrolled semiconductor production and test 
equipment from U.S. companies and are thus looking to South Korea, Taiwan, Japan, 
Israel, and Europe for more stable and reliable sources of what they need.  
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D. Description of economic harm as a result of unilateral U.S. Government 

actions against SMIC 
 

KLA, like many other companies, received an “Is Informed” letter from BIS at the end of 
September 2020, indicating that SMIC and its related companies may pose an 
unacceptable risk of diversion to a military end use in China.  As a result, KLA is now 
submitting applications to export several tools and spare parts subject to the EAR that 
are described in Supplement Number 2 to Part 744. As of the date of this comment, BIS 
has not responded to the applications.   
 
Our point in commenting on this issue is not to suggest that KLA in anyway supports 
exports to military end uses or military end users contrary to the EAR.  We do not.  
Rather, it is to provide an example of the unlevel playing field that results from U.S. 
controls that are not also imposed by our allies.  SMIC is a long-standing and important 
customer to KLA.  KLA has fought hard to win SMIC’s business against stiff foreign 
competition.  Since SMIC’s inception nearly 20 years ago, KLA has installed hundreds 
of tools at SMIC and will record over [      ] in sales to SMIC in 2020. We are forecasting 
similar revenues from SMIC sales in 2021. Unfortunately for KLA and other U.S. 
equipment suppliers, SMIC and other indigenous fabs in China are actively working to 
replace U.S. technology with foreign-origin tools and equipment. Where we used to be 
the “plan-of-record” for certain products at SMIC, we now find ourselves having to 
compete for every sale with competitors from the Netherlands, Japan, Israel and Taiwan 
– none of which are subject to any export controls on their export of comparable 
products.  

 
E. Description of economic harm as a result of U.S. Government actions 

against Huawei 
 

BIS’s recent changes to the foreign-produced direct product rule did not, as such, 
impose new export controls on KLA products.  The unilateral and novel changes to the 
EAR are, however, having a significant impact on KLA because foreign-made items that 
are otherwise not controlled by the EAR are tainted if they are measured or inspected 
by KLA products.  Thus, the reason for the economic harm to KLA is very simple -- if a 
foreign customer uses a comparable foreign tool that was not the direct product of U.S. 
technology subject to the EAR, then the foreign customer’s product will not be tainted by 
the EAR. The U.S. Government has thus created a massive structural incentive for 
companies to design out and avoid our tools.  There are, as a result, active efforts by 
our customers to replace KLA tools with foreign alternatives not subject to the EAR.  
KLA has received requests by customers in China, Japan, Korea, and several other 
countries to clearly identify those tools and spares which are U.S. origin.  The clear 
purpose behind such requests is justify their replacing our U.S.-origin tools and U.S.-
origin spare parts with foreign substitutes. Designing out U.S.-origin tools and 
technology does not just harm KLA, it harms our U.S. supply chain as well.  
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In addition, the media reports that Huawei is building a 45 nm pilot IC manufacturing line 
(Project Tashan) using all non-U.S. equipment and materials. The fab will be producing 
28 nm wafers within two years, with a goal to be at 14 nm in three years. There are 
numerous media reports confirming the existence of this project. In fact, a review of 
Huawei job listing in China by the Semiconductor Industry Association (SIA) shows 
Huawei is hiring IC process engineers, IC packaging engineers and IC process 
integration engineers. These types of positions need skill sets required to develop and 
operate an IC manufacturing facility. 

 
F. Estimates of economic harm as a result of actual or threatened unilateral 

controls  
 
Based on the foregoing, our rough estimate of the harm to KLA that would result from 
control over KLA’s products are the following:  
 

• As a result of the Administration’s imposition of unilateral controls pertaining to 
China, KLA has lost over [      ] in revenue due to customers in China and other 
Asian countries switching to non-U.S. alternatives.  
 

• Without any additional unilateral controls, KLA estimates that it may lose as 
much as [       ] in revenue over the course of 2021 to 2023. 
 

• If some or all its equipment is subject to unilateral foundational technology 
controls, KLA’s revenue could decline by as much as [     ] per year.  
 

• If we are barred from doing business in China, KLA would lose the ability to 
invest over [     ] in new product research and development over the same 
period.  
 

• KLA will lose competitiveness in at least five leading-edge product development 
programs. 
 

• KLA will need to shed [       ] and supporting staff jobs of U.S. workers in the 
United States.  

 
Because BIS has not proposed controls, we cannot know or estimate precise numbers.  
We can only estimate based on what the impact would be to all of our products, which, 
again, are either EAR99 or AT-only items, if licensing obligations were imposed on them 
for exports to China.  We can, however, say with more confidence that the loss of our 
ability to sell to the largest and fastest growing region for semiconductor production in 
the world (China) would affect not just KLA, but would have a ripple effect throughout 
the broader U.S. electronics industry, particularly given the substantial number of our 
advanced components that are developed in the United States.  In addition, we have a 
variety of vendors that, while not exactly high tech, are still vital to the U.S. economy.  
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They include machine tool shops, sheet metal manufacturers, packaging suppliers, 
shipping companies, and logistics firms.  All these entities would see a related decline in 
their businesses if unilateral controls were imposed on our products.  It is not hard to 
imagine that our loss of business would cascade to our vendors and suppliers, with job 
losses easily totaling [        ] jobs in the United States.  
 
Given the likely controls over the reexports of items KLA makes in the U.S., the second 
order economic impact on KLA would result from the likely loss of sales to Korean and 
Taiwan customers that have manufacturing sites in China.  Many of these customers 
prefer to maintain consistent equipment sets in each fab.  Thus, if KLA loses the ability 
to sell to these fabs in China, we could lose the market worldwide.  Our estimate of the 
economic loss to KLA with respect to such sales would be an additional loss of more 
than [        ] each year.  
 

G. Unilateral controls on our products and technology would result in a loss of 
US technological advantage 

 
Our products are made for specialized niche applications.  The expense of developing 
new technology generally prohibits more than a small number of companies competing 
in each segment.  In order to justify the expense required to maintain technological 
advantage, access to worldwide markets is required.28  If we were materially 
disadvantaged with respect to worldwide access, our foreign competitors could swiftly 
improve their capability and position.  Their ability to fill the void could be substantially 
accelerated by R&D funding provided in part from customers or the government in 
China, which would be highly motivated to improve China’s access to such technology.  
By contrast, our ability to fund R&D would decline, since our inability to serve a 
worldwide market would limit re-investment in product improvements.  The resulting 
downward spiral in KLA R&D investment and technological leadership would not benefit 
the United States. 
 

H. Potential impact of deemed export controls (real and imagined) on the 
talent pool 

 
At the center of competition for market share in our industry is the competition for talent.  
While the United States produces much of the world’s top talent we need to innovate, 
we also need access to the best engineers, physicists, and other subject matter experts 
from around the world to stay globally competitive.  As noted above, the United States 
faces substantial existing and potential competition in its inspection and metrology 
equipment.  We have built relationships with universities and research institutions in 
many countries as part of our effort to attract talent to KLA.  For example, KLA has 
close collaborations with IMEC (a collaborative research institution based in Belgium) 

 
28 SEMI forecasts that wafer fabs in China will be 25% of the worldwide market for equipment and 
materials in 2019-2020. 
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and with IME (a collaborative research institution based in Singapore).  We also 
participate in projects funded by the European Union that involve collaboration with 
customers and with suppliers of process equipment.    
 
We need to maintain these collaborations to get access to leading-edge manufacturing 
facilities and wafers made with the latest technology.  If we cannot get access to such 
facilities, we cannot develop products that inspect or measure wafers made by the new 
processes under development.  Controls on the ability of foreign persons to work with 
us on the advancement of inspection and metrology technology would, however, limit 
our ability to attract the best and the brightest from any country.  This will, in turn, harm 
our ability to innovate and deliver new products and services.  The impact would not be 
alleviated if BIS were to announce a case-by-case licensing policy where approvals are 
usually granted.  This is because even the perception of control and limitation can have 
a significant impact on our ability to maintain and retain the necessary talent.  One of 
the reasons KLA is attractive to this scarce worldwide talent pool is the pro-innovation 
and open environment that exists in the United States.  We are concerned that broad 
unilateral controls over commercial semiconductor inspection and metrology products 
for commercial applications will harm the U.S. reputation in this regard.  This could 
cause talented U.S. and non-U.S. experts to choose instead to work for foreign 
companies uninhibited by such controls, which will ultimately harm the U.S. science and 
industrial semiconductor development and production base.  
 
X. Comment 11:  BIS Should Review Applications Submitted under Section 

744.21 to Identify Candidate Technologies for Control as “Foundational.”  
 
 A. BIS should mine its existing license denial and approval data.  
 
BIS seeks comments on “semiconductor manufacturing equipment and associated 
software tools [that] can be tied to indigenous military innovation efforts in China, Russia 
or Venezuela.”29  Under the recently modified section 744.21, the export of such items 
in Supplement Number 2 to Part 744 requires a license if there is knowledge that they 
are for a “military end use” or a “military end user,” as defined in the section. Thus, to 
the extent such information exists, it will be found in the licensing determinations 
regarding applications submitted in compliance with this section.  BIS should review 
such data to determine what trends exist on specific items with specific capabilities that 
have been sought for military end uses.  Although individual companies will know of 
their license applications (if any), industry will not have access to the license 
applications or, more importantly, the data regarding how BIS responded to the 
applications.   
 
Thus, our comment in response to BIS’s request is that BIS should mine such licensing 
data.  If there are clear trends of specific items that have been sought for specific 
military end uses, then such items would be candidates for proposed controls as 
“foundational” items – assuming the other provisions of ECRA section 4817(a) are 

 
29 Id. 
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satisfied (i.e., that they were not widely available technologies, a unilateral control would 
not harm domestic research, and that a unilateral control would be effective).  This 
assumption is key to this comment. Proposing a list-based control merely because 
something that has been the subject of 744.21 license applications would not be 
consistent with ECRA.  Rather, all we are suggesting is that such licensing data would 
be a source of information for BIS to mine when considering such proposed controls.  If 
the other ECRA provisions cannot be satisfied, then the policy concern is best left to be 
addressed by the existing 744.21 knowledge-based controls. 
 

B. BIS should publicly identify specific “military end users” rather than 
imposing unilateral list-based foundational technology controls 

 
In many situations where a licensing obligation was triggered because of knowledge of 
a military end use, the situation may be unique to a specific end user.   This means that 
the technologies (or items) involved in the application might not be generally of concern 
with respect to applications elsewhere in the country. Thus, a country-wide, list-based 
control over the technologies (or items) would not be warranted because it would do 
more harm than good.  For this reason, we ask BIS to consider addressing the policy 
concerns behind its question in the notice by publicly identifying specific “military end 
users” in countries of concern rather than imposing list-based controls over specific 
technologies (or items) to all other uses in the countries.  In addition, BIS will be making 
determinations that specific companies in China, Russia, and Venezuela are “military 
end users” in response to section 744.21 applications.  Why should the results of such 
reviews be known only to the company that submitted the application?  If BIS has 
identified a company as a “military end user” then all exporters should have benefit of 
such information in a clear and public way to ensure level economic playing fields and 
the uniform protection of national security interests. Such an approach will eliminate 
over-controls on the same technologies to the end users in the same country that are 
not of concern.  
 

C. Any concerns about KLA tools being used to develop or produce military 
items would be Unwarranted 

 
A goal, of course, for any new controls would be to prevent wafer fabs in China from 
producing semiconductors for military applications from U.S.-origin equipment that is not 
already export controlled. Any new controls on the export of KLA’s inspection and 
metrology equipment would, however, not achieve such goals.  As noted above, our 
inspection and metrology equipment can help a wafer fab improve the yield of its 
production.  Yield is, however, much less important when only small quantities of a 
product are needed, or where higher production costs can be tolerated.  
Semiconductors for military use are not needed in the large volumes required for 
consumer product use.  As discussed in more detail elsewhere in this letter, KLA 
products are used to inspect and measure semiconductor devices.  They are not 
used for manufacturing such devices or for testing the electrical reliability of 
such devices. 
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XI. Comment 12:  If Any Controls or Enhanced Licensing Policies Are to Be 
Imposed on Semiconductor Equipment, They Should Focus on Critical 
Manufacturing Items, Specifically Lithography Equipment 

 
Regardless of the implications of unilateral controls and our products having non-U.S. 
competitors, it is important for BIS to understand, as highlighted above, that KLA does 
not sell products or transfer technology to China or any other country to help companies 
develop or produce semiconductors.  Instead, our products help detect and diagnose 
flaws in semiconductors.  Indeed, we do not alter the state of a wafer at all – the 
customer must develop or acquire that technology from other suppliers who actually 
work with the customer to produce the chip.  From an export control perspective, this 
distinction is critical.  If the government is considering how to use export controls as part 
of an effort to limit the growth of indigenous advanced semiconductor development and 
production in China, then imposing controls on our inspection or metrology products 
would not be particularly effective.  Inspection and metrology products are useful in the 
optimization of yield.  They are not required steps in the manufacture of a wafer.  
Customers do not even inspect and measure all wafers.  
 
By contrast, manufacturing equipment (as opposed to inspection and metrology 
equipment) is absolutely essential to the production of every wafer.  A wafer fab cannot 
exist without production equipment.  A wafer fab cannot increase its output without 
adding production equipment.  A wafer fab cannot move to a new process generation 
without upgrading its production equipment. Lithography tools, in particular, are the key 
to any additional output from a fab or improvement in its process capabilities.  This is 
because the lithography tool is used to print the features on the wafer.  The wavelength 
and resolution of the lithography tool determines the feature size which can be printed.  
This is why such equipment and related technology are controlled under ECCNs 3B001 
and 3E001.30   
 
One company holds a near monopoly on lithography tools for use in wafer fabs.31   We 
estimate that its market share is over 80 percent.32  This company has the only tool 
available for EUV lithography at the 7nm and 5nm nodes.33    This  tool is greatly 
superior to the 38nm resolution advertised by its nearest competitor.34  Its dominance in 
the worldwide development and manufacturing of such equipment is likely to remain 
unchallenged for some time because, unlike many other types of equipment, the 
monetary and technological investment required to produce a tool that competes with 
this company is prohibitive.  It required billions of dollars in private support to commit to 

 
30 See, for example, https://www.reuters.com/article/asml-results-ceo/no-let-up-in-chinese-semiconductor-
demand-supplier-asml-says-idUSL8N1ZN3ER 
31 See www.asml.com.   
32 See https://www.eenewsanalog.com/news/asml-increases-dominance-lithography-market 
33 See https://www.asml.com/products/systems/twinscan-nxe/twinscan-
nxe3400b/en/s46772?dfp_product_id=10850 
34 https://www.nikon.com/products/semi/lineup/ 
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developing a lithography tool that is capable of working in the EUV wavelength range 
required for the advanced semiconductor designs now in production.  Its public filings 
indicate that it began its development of an EUV lithography tool at least as early as 
2000.  However, it still took many years of effort to develop such EUV lithography 
equipment and specially designed components, and EUV has only very recently entered 
commercial high-volume production.  Given the significance of such equipment and the 
absence of a U.S.-based competitor, DARPA funded a project for approximately one 
hundred million dollars to assist KLA in developing its own lithography technology.  
Unfortunately, even with the external funding, many millions of dollars of KLA’s own 
funding, and years of effort by a skilled and dedicated team, KLA was unable to develop 
a commercially useful lithography tool. 
 
Not only is there not a U.S.-based source of such lithography equipment, there is not 
one in China either.  Thus, the keys to addressing the national security concerns with 
respect to the indigenous development or use of foreign-made lithography equipment in 
China for advanced semiconductor manufacturing are: 
 

(i) Ensuring that the 3B001 controls and descriptions are consistent with 
current lithography equipment designs and capabilities;  

 
(ii) Working closely with our Wassenaar allies, particularly the Netherlands, to 

ensure that they not only control such items on their control lists but that 
they impose aggressive and robust licensing policies on exports from their 
countries to prevent China from developing its own advanced lithography 
capabilities; and  

 
(iii) Working with other parts of the U.S. Government to invest in and 

otherwise support the domestic development of advanced lithography 
equipment.    

 
XII. Conclusion and Request 
 
The imposition of unilateral U.S. controls on the export of any of the KLA products 
described in this comment and the attached slides will harm KLA and benefit its foreign 
competition.  Such controls will harm the United States’ technological leadership in 
semiconductor manufacturing equipment.  Because KLA’s products are not used to 
manufacture semiconductor devices, controlling inspection and metrology products 
would have little short-term impact and no long-term impact on the growth of China’s 
semiconductor fabrication industry.  In the short-term, a customer could manage its 
production with “good enough” technology from foreign competitors (if controls were 
unilateral) and in the long-term, China would be able to develop indigenous sources of 
supply of inspection and metrology equipment. 
 
Moreover, the types of items KLA exports have historically not been controlled beyond 
the AT-only level.  Given that they are currently subject to the EAR only at the AT level, 
the compliance impact of new controls on already exported machines and other items 
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would be massive.  Equipment and related technologies widely available for years 
would suddenly become subject to licensing requirements.  We cannot think of a more 
ineffective control than that over items that are already outside the United States and 
where foreign companies could readily provide substitutes.  The only impact of such 
controls, or the threat of such controls, would be to motivate our foreign customers to 
further shut down their use and servicing of KLA-made products and instead start using 
those of our competitors who will be able to provide them without any regulatory 
burdens from their governments – including those that are close allies of the United 
States.  
 
To reiterate, we are not denying that there are specific concerns about Chinese 
government practices that warrant evaluation of export controls.  We respectfully 
request, however, that any actions taken to impose new controls over historically non-
controlled KLA exports, whether as a result of ECRA section 4817 or 4818, be done 
through a regular-order process involving the relevant multilateral export control regime.  
Finally, as discussed above, our recommendation for an export control action that would 
be the most effective at limiting the indigenous manufacturing capability in China of 
advanced semiconductors would be for the Netherlands to align their licensing policies 
over 3B001 lithography equipment to those of the United States.  
 
If you have any questions about this comment or its attachments, please contact us any 
time at (408) 875-5034.  
 
Sincerely yours,  
 

Dennis Ralston [digital signature] 
 
Dennis Ralston 
Senior Director – Government Relations and Cooperative R&D 
 
 
Attachment  
 
 
 
 
 


