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July 11, 2024 
Dear Investors, 
 
The Headwaters Capital Management, LLC (“Headwaters Capital,” “Headwaters,” or the “Firm”) portfolio returned 
+1.3% (+1.1% net) during Q2 2024 compared to a -3.4% decline for the Russell Mid Cap Index over the same 
period.  A brief discussion of the performance and trading activity during the quarter is presented below. 
 

1 
Performance Discussion – Q2 2024 
 
Q2 2024 was a relatively quite period for the market compared to the last three years. I can’t remember where I 
found the cartoon below, but it is a great summary of the market during Q2 given the market’s focus on inflation, 
monetary policy and the potential for a recession.  
 

 
 
1 The composite performance (“portfolio” or “strategy”) is calculated using the return of a representative portfolio invested in accordance with Headwaters Capital’s 
fully discretionary accounts under management opened and funded prior to January 1, 2021. The performance data was calculated on a total return basis, including 
reinvestments of dividends and interest, accrued income, and realized and unrealized gains or losses. The returns also reflect a deduction of advisory fees, 
commissions charged on transactions, and fees for related services. For further information about the total portfolio’s performance, please contact Headwaters at 
the email address listed. 

Headwaters Capital Performance:

Q1 24 Q2 24 YTD '24
LTM 

(6/30/24)

Cumulative 
Since Inception 

(1/4/2021)
Headwaters Capital (Gross) 10.6% 1.3% 12.0% 22.2% 37.5%
Headwaters Capital (Net) 10.4% 1.1% 11.6% 20.5% 33.1%
Russell Mid Cap Index 8.6% -3.4% 5.0% 12.9% 24.7%
*Performance for the Headwaters Capital portfolio has been calculated by Liccar Fund Services from 1/4/2021-
12/31/2023.
**Performance for the Headwaters Capital portfolio has been calculated by Longs Peak Advisory Services from 1/1/2024-
6/30/2024.

http://www.headwaterscapmgmt.com/
mailto:cg@headwaterscapmgmt.com


www.headwaterscapmgmt.com 

Phone: (404) 285 -0829 cg@headwaterscapmgmt.com 

 
 

 
 

Outside of the macro narratives that impacted the market, the AI theme continues to dominate individual 
company performance and, thus far, the market has concluded that this disproportionately benefits larger 
companies that have the scale to potentially capitalize on this opportunity.  As has been detailed ad nauseam by 
the media, this has led to concentrated returns in just a handful of companies, which has obfuscated relatively 
lackluster stock performance outside of these few companies.   
 
I will refer readers back to my Q1 2024 letter for more background on my outlook for small caps as not much has 
changed over the last three months.  If anything, my conviction in the opportunity for small caps has only grown 
given the ongoing outperformance of large caps while small caps continue to lag.  As a reminder, the Headwaters 
strategy is focused on investing in competitively advantaged businesses that generate high returns on capital with 
long and durable runways for revenue growth.  These businesses (as measured by high ROE’s in the chart below) 
continue to trade at historically wide discounts to large caps and, when combined with my outlook for earnings 
growth from portfolio companies, underpins my optimism for future returns.   
 

 
 
 
Q2 ’24 Portfolio Review: 
 
Top Contributor: TransMedics (TMDX) +104%: TransMedics posted strong first quarter results and raised full year 
revenue guidance.  The results were validation of the Company’s strategy to own and operate an internal logistics 
fleet to drive increased adoption of their revolutionary organ care system.   Market penetration in each organ 
(liver, heart and lung) remains low and when combined with the potential to grow the overall market should 
support strong revenue growth for the company for many years.   
 
Top Detractor: Inspire Medical (“INSP”) -38%: Q2 was a difficult quarter for Inspire on seemingly every front.  
After a strong rebound for the stock during Q4 ’23 and Q1 ’24, the stock gave back all of those gains as growth 
concerns re-entered the narrative.  INSP’s Q1 results showed utilization at existing centers plateauing, which has 
led to concerns about the ultimate market opportunity for the company.  Additionally, clinical trial results from Eli 
Lilly’s weight loss drug, tirzepatide, showed evidence that the drug could effectively treat sleep apnea, leading to 
further concerns about the long-term patient opportunity for INSP.  Adding even more pressure to the stock is the 
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reality that a competing product is likely to obtain FDA approval in the next 12 months.  Changes to a key insurer’s 
coverage policy and poor management messaging during the quarter compounded the issues above. 
 
Stepping back from these narratives, the only real concern I have with INSP is the plateauing utilization at existing 
centers.  Utilization by existing physicians has hit a temporary ceiling given the time required to implant the device 
and allocated OR time by doctors.  However, the company can drive improved utilization with the introduction of 
the Company’s 5th generation device, Inspire V, which should gain FDA approval by the end of 2024.  The new 
device reduces the implant time from 1.5 hours to 1 hour, which will enable existing surgeons to complete more 
implants per OR day.  Inspire V also makes the surgical procedure much easier for surgeons, which should drive 
greater surgeon adoption in addition to improved utilization.  Given that the device won’t be commercially 
available until early 2025, near-term results for INSP are unlikely to improve.  As I detailed in the Q3 ’23 letter, I’m 
less concerned about weight loss drugs given that the net impact of losing/adding patients at the bottom/top of 
the patient funnel is likely to be neutral to positive for the company, although there could be a temporary 
disruption to patient flow as consumers trial the new drugs.  I expect the competing product to have minimal 
impact on INSP and the insurance coverage will prove to be a temporary headwind.  INSP’s current valuation 
embeds many of these concerns and ignores the fact that the company is still growing at +20% annually with 
improving profitability.  Med tech assets with these financial attributes and a TAM as large as sleep apnea have 
historically traded at much higher multiples.  As a result, we continue to own the stock and will patiently endure 
these growing pains as we await more positive results next year.   
 
Trading Activity 
Buys: PDF Solutions (“PDFS”) 
Sells: None 
 
PDF Solutions ("PDFS"): They Didn’t Invent the Chicken (Electrical Characterization), Just the Chicken Sandwich 
(the Electrical Characterization Product) 
  
Summary Thesis 

1. Industry Leader in Semiconductor Yield and Process Automation Software 
2. Technology at the Intersection of Multiple Secular Growth Themes, Driving Accelerating Revenue Growth  
3. Completion of Business Model Transition Results in More Durable Revenue and Improved Profit Margins 
4. Call Option on Unique, Emerging Technology That is Showing Early Signs of Commercial Traction 
5. Founder Led Business with 10% Insider Ownership Aligns Management with Shareholders 

  
Company Overview & History 
 
PDF Solutions, headquartered in Santa Clara, CA, is a leading provider of software, hardware and professional 
services solutions that help customers optimize Process, Design and Fabrication (hence the PDF name).  More 
specifically, PDF collects and analyzes data that helps customers lower the total cost of semiconductor design and 
manufacturing, accelerate time to market, and improve overall product quality and reliability.  The company was 
co-founded in 1991 by current CEO, John Kibarian, and VP of Products and Services, Kimon Michaels upon 
completion of their PHDs at Carnegie Mellon.  From the beginning, the company has relied on its expertise in 
electrical characterization to improve manufacturing yields for customers.  Today, the company employs over 300 
PHDs and has a customer base that spans the entire semiconductor value chain (fabs, fabless, IDMs, OSATs and 
tools companies).  As Dr. Michaels noted at the Company’s 2016 Analyst Day, PDF “didn't invent test chips… didn't 
invent parametric testers, yet PDF managed…to product-ize electrical characterization.” 
  
Prior to 2016, PDF sold its services through an Integrated Yield Ramp (IYR) model.  This was effectively a consulting 
arrangement where PDF engaged in a fixed fee arrangement to improve manufacturing yields and collected a 
royalty (Gainshare) on any yield improvements.  This royalty was earned over the life of the product and carried 
high margins.  PDF enabled these yield improvements by installing custom electrical test machines into fabs and 
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utilized internally developed software to collect data produced by the machines.  PDF's staff of PHD's then 
analyzed the data and applied their expertise to improve the manufacturing process.   
  
Over the last decade, the company has embarked on a monumental business overhaul.  Since inception, the 
company's revenues have been highly concentrated with their top customers and consulting engagements were 
tied to specific products or nodes.  This created significant business model risk.  For example, in 2014, PDF's top 
customer accounted for 50% of revenue and the top three customers accounted for 75% of revenue.  Around this 
time, PDF lost the IYR contract with its top customer and the Company realized that the business model of 
collecting royalties on yield improvements was structurally challenged due to a consolidating customer base 
combined with customer reluctance to pay a royalty on future production.  However, management also realized 
that data complexity was increasing and that their unique hardware and software combination was ideally suited 
to analyze and process this data in a way that could optimize manufacturing outcomes for customers.  They also 
correctly predicted that manufacturing complexity would continue to increase and the value of their electrical 
characterization expertise and products would grow.  As a result, the company began a long business model 
transition away from Gainshare royalties to a model that sells a package of software, hardware and professional 
services without any accompanying yield improvement royalties.  The result is a company that now has a more 
diversified customer base with more durable revenues that are tied to broader semiconductor manufacturing 
complexity as opposed to a single product or node with a specific customer.  The core of the business remains the 
same: unique hardware and software that collects and analyzes data combined with an expertise in electrical 
characterization to drive improved yield outcomes for customers.   
  
Exensio – Core Product Offering 
 
Exensio, PDF's core software product, collects data directly from over 25,000 different tools used in semiconductor 
manufacturing to provide a real-time, unified view of everything occurring during the process.  This data collection 
and real time monitoring enables companies to adjust processes during manufacturing to improve yields, 
efficiencies and time to market.  PDF's value is the ability to ingest large amounts of data in disparate data formats 
and synthesize all of this into a common environment such that it can be analyzed and used in real time to improve 
manufacturing yields.  As an independent third party, PDF is uniquely positioned to be the platform that can not 
only connect to these tools, but also analyze the data.  While leading tools companies have similar software for 
their tools, these are walled gardens in the sense that each company is unwilling to enable connections to 
competing tools, which leads to coverage gaps.  Given the increasing complexity of semiconductor manufacturing, 
yield improvement requires analyzing data from many different tools throughout the manufacturing process and 
coverage gaps dilute the value of the software.  Outside of a handful of large foundries, companies throughout the 
manufacturing process (foundries, IDMs, OSATs, etc) lack the scale and experience required to develop internal 
software and even if they did, they suffer from the same walled garden problem in the sense that they are 
unwilling to share data with customers and other industry players.  PDF’s neutrality with regards to both tools and 
customers combined with decades of industry knowledge enables the company to serve as the platform that 
consolidates and analyzes this data to drive process improvements.  A former employee summarized the Exensio 
platform best: 
 

“Exensio [is] a data analytics platform that spans basically the semiconductor manufacturing life cycle from in-
fab through wafer sort through testing, assembly, packaging, and final test. Basically, their solution collects data 
from these different parts of the manufacturing flow, from tools in the fab, from testers, from the wafer itself, 
from assembly machines and final test equipment, to really give a unified view of all the data that's generated 
during the semiconductor manufacturing process.  Why do you need that data? You need that data to both 
understand what might be driving yield excursions or yield crashes, as they call them, and to better predict how 
a wafer will do as it progresses through the manufacturing sector.  Today, PDF has probably the broadest 
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offering in that space. There's not a single company that owns those steps. PDF owns all those steps from fab, 
as I mentioned, wafer sort, etc., all the way through the process”1 

  
PDF has additional hardware and software products that complement the core Exensio platform.  PDF’s Cimetrix 
software takes data from equipment manufacturers and converts it into industry standard interfaces. The software 
is sold to equipment manufacturers and is installed on the hardware of these equipment suppliers.  PDF’s 
Characterization Vehicle System includes test chips in addition to the hardware and software that enables new 
product yield enhancements.   
 
Competition in the industry is limited.  PDF primarily competes with internally developed software and teams of 
engineers that seek to optimize manufacturing processes.  Synopsys (“SNPS”) competes in the space through their 
Silicon Lifecycle Management group, but this is only a small division within the company.   
 
DFI Opportunity  
 
While the core platform business is an attractive investment on its own, there is an embedded call option within 
PDF that is finally showing some commercialization green shoots.  In 2016, PDF began a significant investment 
period in a new eBeam inspection technology called Design for Inspection ("DFI").  Historically, semiconductor test 
companies have used optical inspection to test wafers for defects.  PDF noticed that as wafers continued to shrink, 
optical inspection captured fewer defects.  Vertical scaling of chip architectures (3D) also created a need for new 
technologies that could test chips below the surface area, a core limitation of optical inspection tools.  Given PDF's 
expertise in electrical characterization, it developed an eBeam test tool that when combined with its software 
capabilities could provide better data and analytics to improve manufacturing yields.  Early generation tools could 
only handle limited volumes and this lack of throughput capacity combined with unproven technology prevented 
adoption of the tool.  Now on its third generation, DFI can handle significantly higher volumes than previous 
generations, which is leading to early signs of commercial adoption.  While we don’t know specific customers, we 
do know that the first and only customer to utilize the second-generation tool recently ordered two third-
generation tools (this is likely INTC, although unconfirmed).  PDF has also received initial orders of the third-
generation DFI tool from two other customers, providing further evidence of commercial viability (Rapidus and 
Samsung are logical candidates based on disclosures around geographic revenue and industry commentary).  Note 
that for each of these customers, initial orders represent a fraction of total contract potential if the technology 
proves viable beyond the initial product ramp phase (discussed below).   
 
While throughput capacity improvements have played an important role in recent orders, broader macro factors 
are also contributing to growing commercial success.  The industry has seen the emergence of new foundries 
investing at the leading edge and these foundries need technology that can enable efficient yield ramps given a 
lack of internal capabilities and expertise. The growth of new foundry players also feeds into a broader near-
shoring theme within the semiconductor industry post-COVID.  Governments across the globe are subsidizing 
domestic fabs as the combination of COVID supply chain disruptions and more acute Chinese pressure on Taiwan 
both highlighted the economic dependence and geopolitical risk associated with the supply of semiconductor 
chips.  Investments at the leading edge by new foundries should provide long-term tailwinds for PDF’s DFI tool (as 
well as Exensio).   
 
Embedded within the emergence of new players investing at the leading edge is the question of whether optical 
inspection has reached its limit at the most advanced nodes.  Today, eBeam is only used as a product development 
tool.  Effectively, eBeam has tremendous sensitivity to measure defects, but is very slow.  At some point in product 
development, the trade-off between sensitivity and speed reaches an inflection point where yields are sufficient 

 
1 Former PDFS Employee.  Alpha Sense Expert Network Transcript (11-10-2021).  https://research.alpha-sense.com?docid=EC-
110321-93553 
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that an optical inspection tool can be used to measure ongoing defects.  Today, the eBeam inspection market is 
estimated to be ~$700mm while optical inspection is ~$3.5B given that it handles significantly higher volumes as 
part of the production process.  It is unclear whether the adoption of PDF’s DFI tool by multiple industry players is 
purely related to product development ramps or represents the potential for the tool to be used further 
downstream in production.  Faster throughput and the multiple orders from the first third-gen customer suggest 
that this technology may have reached an inflection point where eBeam can take a greater share of inspection 
revenue.  At a minimum, DFI appears to have reached a point where foundries will utilize the tool for product 
ramps at advanced nodes.  While eBeam technology is somewhat unproven, other leading players are investing in 
competing products, signaling a need for technology that can supplement and/or replace optical inspection at the 
leading edge.  ASML made a significant investment in eBeam technology when it acquired Hermes Microvision 
(“HMI”) in 2016 for €2.8B.  Interestingly, one of HMI’s leading customers at the time was rumored to be Intel.  The 
quote below from ASML in 2022 does a great job of laying out the need for eBeam as well as the growing need for 
software in the manufacturing process.   
  

“We think there's a case for [eBeam replacing optical]. The whole driver behind it is the extendability of the 
resolution of e-beam. The drawback that has kept it in R&D has been the productivity with multi-beam, that's 
where you start to get the productivity up. And certainly, they're extending the capabilities of brightfield 
inspection with a lot of software and AI, but we think the extendability of the resolution capability of multi-
beam -- of e-beam along with the productivity gains that we'll get with multi-beam will get it to a point where 
for layers, like EUV-type of layers. It will start to come into play for pattern wafer inspection. And then again, 
depending upon how high we get the productivity up, will dictate whether it could start to take… 

The reason we did the YieldStar and was again, our CTO realized a long time ago that these tools are big hunks 
of glass and metal, and they vary with temperature and pressure. And even if we made the perfect tool, it's only 
going to stay perfect for so long as you start pumping high power light through it. So if you relied on the overlay 
metrology and inspection, which is done on a statistical sample of wafer somewhere down the line, you could 
process a lot of wafers before you [calculate] the error.  

So we were looking to have an in-line metrology tool to your point because it's -- things are going to drift faster 
and you need to be able to control it real time. So the modeling software is an important part of that because it 
models the whole system and optical column and it knows what's going in and what should come out. And if it's 
not coming out the way it should, what knobs to turn. But you need the measurement capability, which is 
where YieldStar came in and where the HMI or the e-beam will come in.  

We didn't want to be a metrology company. We're an outsourced company. So we went to people that know 
how to do it best and we said, "Hey, this is what we want to do and how fast is your tool and at that time 50 
wafers per hour. And we had a road map out to 300 wafers per hour, and we couldn't get anyone to sign up for 
that type. So we had to do it ourselves. Now it took a while. And now we have a tool that's in line. But to your 
point, I think you're going to see more in-line processing. But again, the differentiator is having that software 
that allows you to, knows what knobs to turn to control at real time.”  - ASML 2022 Cowen TMT Conference Call 
(6-1-22)  

Industry Partnerships 
 
Additional evidence of the growing importance of PDF’s Exensio software can be seen in numerous industry 
partnership announcements over the last few years.  In 2020, Advantest, the largest semiconductor test 
equipment company in the world, partnered with PDFS to white label the Exensio software as Advantest Cloud.  
The partnership increased the number of tools connected to Exensio and, more importantly, was a strategic 
validation of the value of Exensio's software.  If one of the largest tools companies in the world foregoes 
developing their own software, it's unlikely other industry players will invest to develop a competing product.  It 
also highlights the value of PDF's independence that it can connect with any tool, making it the industry platform 
of choice. Solidifying the partnership was the 9% equity stake that Advantest took in PDFS.   
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Other high-profile partnerships between PDF and industry players include SAP, Siemens and Kulicke & Sofa 
(“KLIC”).  Each partnership brings unique value to the ecosystem with SAP providing a direct connection to 
financial planning ERPs, while Siemens and KLIC both provide additional tools connections in back-end test and 
assembly.  These partnerships are additional evidence that the industry is coalescing around PDF as the dominant 
yield improvement platform.  While the partnerships are validation of PDF’s products and value in the ecosystem, 
they also provide a new distribution point for PDF’s products.  Given the Company’s roots as a consultant, 
improving distribution represents an important growth opportunity for PDF’s growing suite of products. 
   
Financials 
         
From both a product development standpoint as well as a financial perspective, PDF’s business model transition 
has taken a long time to evolve.  Given the long tail on high margin Gainshare revenues (the life of a product), the 
industry's slow acceptance of new technology, and a need to heavily invest in this new business model, PDFS has 
effectively been a business in transition for nearly a decade.  However, the model transition is now complete as 
Gainshare revenue only accounted for 8% of the Company's revenue in 2023 and investments to support the 
transition are largely complete.   
 
Forecasting the forward growth profile of the business now that the transition is complete is difficult, but we have 
several industry data points combined with historical information that can inform some reasonable assumptions.  
Per Synopsys, the industry has grown at a 12% CAGR over the last five years and PDF has significantly outpaced this 
growth with a +29% organic revenue CAGR in their Analytics business over the same time.  It’s worth reiterating 
that this strong growth has been masked by a -71% decline in PDF’s IYR revenue, but this headwind is behind us 
with IYR only representing a small percentage of revenue today.  Increased complexity for chip designs and 
ongoing investment by new industry players should continue to drive growth rates that outpace the broader 
semiconductor market.  Product lifecycle management in the semiconductor industry is also less well developed 
(SNPS describes themselves as being a pioneer) than in other industries, which provides further tailwinds for PDF’s 
software.  The Company is forecasting a 20%+ long-term revenue CAGR, with potential upside likely driven by DFI’s 
ultimate success.  SNPS has a similar growth forecast for their silicon lifecycle management group, which provides 
some verification of PDF’s outlook. 
 

 
Source: Synopsys Investor Day Presentation (3-20-24) 

 
The ongoing maturity of recent industry partnerships are also supportive of PDF’s long-term revenue growth 
outlook as these have only provided a modest revenue tailwind over the last five years.  Early evidence of 
accelerating revenue growth was demonstrated in Q4 ’23 and Q1 ’24 when the company recorded its third and 
second largest bookings quarters ever (both supported by the recent DFI orders).  The last 18 months have also 
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proven the durability of the analytics business as revenue has continued to grow despite the broader downturn for 
the semiconductor industry.   
 
From an expense perspective, PDF incurred significant investments to convert their on-premise software to a SaaS 
product, R&D related to DFI and and increased spending on sales and marketing.  Most of this spending is now in 
the rearview mirror.  Gross margins, which troughed at 50% in 2018, have stabilized around 70% and should 
normalize in the 75-80% range depending on revenue mix.  Based on the forecast for 20% revenue growth, PDF 
should be able to leverage the OPEX investments and easily achieve their targeted operating margin of 20%.  
Longer-term operating margins could normalize in the 25-30% range, again depending on revenue mix.     
 
In terms of the balance sheet, the company currently has $122mm of cash and investments and no debt.  Strong 
free cash flow going forward should lead to cash balances growing, which can support share repurchases or 
additional M&A.  
  
Valuation 
 
Valuing PDF is also difficult given a strong core software business, the emergence of the DFI hardware, and a lack 
of pure play comparables.  PDF has an industry leading core software business that should grow in the ~20% range, 
without the benefit of DFI.  SNPS and CDNS are the closest peers and using pre-COVID trading multiples suggests a 
valuation of 30x EBITDA (note both are currently trading at 35x EBITDA).  SNPS also acquired ANSS for 36x EBITDA 
earlier this year, which provides another useful comp.  Using a stand-alone multiple of 30x yields a $62 price target 
based on my 2027 forecast, or a +17% annualized return from the initial purchase price of $35.25.  Using a 35x 
takeout multiple yields a $72 price target, or a +22% annualized return from the initial purchase price.    
 
While this base case is a compelling investment opportunity on its own, it does not include full value for 
commercialization of DFI.  PDF does not disclose DFI specific revenues, but we can make some assumptions to 
reach a reasonable estimate.  Bookings for the DFI tool have averaged ~$50mm under 5 year lease agreements.  I 
assume that the tool accounts for $40mm of the value of the lease agreement and that the software and services 
account for $10mm.  The reality is that the tool and software are a package deal, so splitting out the exact value of 
each piece is very difficult, and management has not provided any guidance on these metrics.  Based on the 
number of tools leased and timing of lease starts, I estimate that 2024 DFI revenues will approximate $30mm.  The 
current leasing arrangement understates the full revenue of the tool if it were to be fully commercialized and sold 
as a capital equipment purchase given that the total cost is spread over multiple years (this further complicates the 
valuation analysis).  PDF has noted that it is scaling production capacity for DFI tools and expects to meaningfully 
increase capacity in 2025 (current capacity is 4 tools/year).  Assuming a $40mm outright sale price (different than 
the current lease structure) and capacity of 8 tools/year, this would suggest annual revenue potential of $320mm.  
 
ASML purchased Hermes for €2.8B in 2016 when the company was generating €200mm of revenue, or a 14x 
revenue multiple.  A 14x revenue multiple on $300mm of revenue would equate to $4.2B of value compared to 
PDF’s current valuation of $1.4B.  Using a more conservative approach to valuing the DFI tool would be to assume 
that the tool has similar margin characteristics to KLAC’s optical inspection tools of 43% and would trade a similar 
multiple to tools peers KLAC/AMAT.  Based on KLAC/AMAT’s 20x EBITDA multiple, this would imply $2.7B of value 
for the DFI tool, although it’s not unreasonable to assume that PDF would trade at a premium given a faster 
growth rate.  This provides a rough framework for the potential value of the DFI business to the extent that PDF 
can fully commercialize the product and represents significant upside to the base case presented above.  Making a 
bet on an emerging technology is difficult and comes with substantial risk.  However, given the attractive upside in 
the core software opportunity by itself and the significant potential embedded value of DFI, the risk/reward skews 
positively. 
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Management & Ownership 
 
As noted above, PDF is still run by the two co-founders who are both actively involved in the company.  
Collectively, these two founders own 10% of the company and neither has sold a share since 2007.  This provides a 
strong alignment of interests between minority shareholders and management.  Advantest, a potential strategic 
acquirer owns another 9% through its strategic investment in 2019.   
  
The former CEO of SNPS joined PDF's board in 2023.  At a minimum, his appointment is a valuable asset to PDFS.   
  
Summary Thesis 
 
While PDF is clearly a complicated investment, the reality is this Company is one of the scarcest assets in the 
semiconductor industry, an industry that I believe has structural growth characteristics for decades to come. PDF 
sits at the nexus of multiple different trends that are seemingly coalescing around PDF’s technology.  Furthermore, 
the Company’s solutions are critical to ongoing advancements in semiconductor production.  As the manufacturing 
of semiconductors has grown in complexity at more advanced nodes, PDF’s Exensio software is becoming an 
industry platform that can help industry players throughout the ecosystem improve yields and efficiencies.  More 
complicated manufacturing requires a platform approach to monitor data all through the manufacturing process.  
Jensen Huang, president and CEO of NVIDIA, echoed that perspective at SNUG.  
 

“Where the system starts and ends is just completely amorphous now,” said Huang. “We need to build the 
entire chip, which is this entire system, in silicon, in digital twins. And when we say, ‘Hit enter,’ we need to 
know that it’s perfect. It’s already lived inside the simulator, and it’s been living in that world for a couple years. 
And so when I finally say launch, I know every single bill of material, how everything’s going to get put together, 
and all the software has already been brought up.”2  - Jensen Huang, CEO NVDA.   

 
PDF is differentiated in the industry given its position as an independent third party that can process and analyze 
vast amounts of data in real time to drive manufacturing efficiencies.  PDF’s emerging eProbe tool, DFI, is also 
showing early signs of commercial success and represents a transformational opportunity for both the Company 
and the industry.  While the thesis is not predicated on the success of this product, it is an exciting call option.   
   
The timing of the investment also seems reasonable right now.  PDF has discussed most of these trends going back 
as far as the Company’s 2016 Analyst Day.  However, major evolutions in equipment and software take years to 
play out because these node transitions take so long to develop.  The industry is finally moving significant volumes 
to nodes that PDF can target.  Supply chain resilience post-COVID and sovereign investments to support domestic 
fabs are additional tailwinds for the Company, both of which have inflected positively over the last three years.   
  
While I wish the business was easier to model and value, these positive investment attributes outweigh the 
opaqueness of the company's financials.  Management ownership, the significant investment by a leading test 
company, net cash position and high ROIC provide further confidence around the investment opportunity.  I have 
started the position at a smaller size than most initial positions to account for the complicated financials and 
limited visibility into orders.  As I gain more confidence with the business, I hope to add to the position.   
  
As always, if you have any questions about the portfolio or the market, please do not hesitate to contact me. 
 
Christopher Godfrey  

 
2 https://semiengineering.com/digital-twins-target-ic-tool-and-fab-efficiency/ 
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Important Disclosure 
This letter is for informational purposes and shall not constitute an offer to sell, or a solicitation to buy, any  
security, product, or service from Headwaters Capital.  The opinions expressed herein represent the current views 
of Headwaters at the time of preparation and are provided for limited purposes, are not definitive investment 
advice, and should not be relied on as such. The information presented in this letter has been developed internally 
and/or obtained from sources believed to be reliable; however, Headwaters Capital does not guarantee the 
accuracy, adequacy, or completeness of such information.   
 
Predictions, opinions, and other information contained in this letter are subject to change continually and without 
notice of any kind and may no longer be true after the date indicated. Any forward-looking statements speak only 
as of the date they are made in this letter, and the Firm assumes no duty to the reader to  update forward-looking 
statements or any other information provided in this letter. Forward-looking statements are subject to numerous 
assumptions, risks, and uncertainties, which change over time. Actual results could differ materially from those 
anticipated in forward-looking statements.  In particular, target returns are based on the Firm’s historical data 
regarding asset class and strategy.  There is no guarantee that targeted returns will be realized or achieved or that 
an investment strategy will be successful.  Individuals should keep in mind that the securities markets are volatile 
and unpredictable.  Therefore, investing in securities or other types investment  products involve a high degree of 
risk.  There are no guarantees that the historical performance of an investment, portfolio, investment product, 
fund, or asset class will have a direct correlation with its future performance, and past performance does not 
guarantee future results. The composite performance (“portfolio” or “strategy”) is calculated using the return of a 
representative portfolio invested in accordance with Headwaters Capital’s fully discretionary accounts under 
management opened and funded prior to January 1, 2021. The performance data was calculated on a total return 
basis, including reinvestments of dividends and interest, accrued income, and realized and unrealized gains or 
losses. The returns also reflect a deduction of advisory fees, commissions charged on transactions, and fees for 
related services. For further information about the total portfolio’s performance, please contact Headwaters at 
www.headwaterscapmgmt.com or via phone at (404) 285-0829  
 
Investing in small- and mid-size companies can involve risks such as less publicly available information than larger 
companies, volatility, and less liquidity. Investing in a more limited number of issuers and sectors can be subject to 
greater market fluctuation. Portfolios that concentrate investments in a certain sector may be subject to greater 
risk than portfolios that invest more broadly, as companies in that sector may share common characteristics and 
may react similarly to market developments or other factors affecting their values.  
 
Headwaters Capital is a registered investment adviser doing business in Texas and Georgia. Registration with any 
state regulatory agency does not imply a certain level of skill or training. For additional information about 
Headwaters Capital, including its services and fees, please review the firm’s disclosure statement as set forth in the 
Firm’s Form ADV and is available at no charge at https://adviserinfo.sec.gov/firm/summary/311453. 
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