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Technology and Industrial News 

Ad Giant Predicts ‘Unprecedented’ Dip in Spending 
One of the largest advertising agencies in the world predicts that the industry will be hit harder by the coronavirus 
pandemic than it was by the 2009 financial crisis. 
 
“This crisis is going to be unprecedented by its magnitude, complexity and length,” Publicis Groupe CEO Arthur 
Sadoun said in a press release. He told the Wall Street Journal that for the month of March, the rate of decline in ad 
spending “has been more dramatic than anything we have seen in the past.” By comparison, money spent on ads in 
the U.S. sank by roughly 15% towards the end of 2009 before rebounding the next year, according to data compiled 
by Kantar Media. 
 
Sadoun made his grim prediction in Publicis’s first quarter earnings report, showing a 2.9% drop in “organic” 
revenue, reflecting how ad spending has fallen off in recent weeks. The earnings are a sign of what to expect when 
ad-driven tech firms like Google and Facebook report their first-quarter earnings in the coming weeks. Media 
publishers are being hit hard as well. News Corp, the parent company of The Wall Street Journal and other outlets, 
said Monday that the pandemic will have a “material adverse impact” on its business “over the near to medium 
term.” 
 
Self-Driving Car Startup Zoox Lays Off Roughly 100 Employees 
Zoox, the most ambitious developer of self-driving taxis, is laying off 10% of roughly 1,000 employees, according to a 
person with knowledge of the move. It comes after the company last fall raised $200 million in convertible debt after 
previously raising $800 million in equity financing, with Atlassian co-founder Mike Cannon-Brooks becoming a key 
shareholder. Zoox hasn’t closed its Series C financing under CEO Aicha Evans, who replaced Zoox’s co-founder and 
prior CEO, Tim Kentley-Klay, more than a year ago. That fundraising likely won’t get easier during the ongoing 
recession. 
 
SoftBank Warns of Huge Vision Fund Loss 
SoftBank warned that its Vision Fund is set to post a loss of $16.6 billion for the year ended March 31, as the effects 
of the coronavirus pandemic pummel the tech-focused investment vehicle. Citing a “deteriorating market 
environment,” the Japanese conglomerate said its total operating loss would reach $12.5 billion for the year. 
 
While the coronavirus has sapped the strength of many startups in the Vision Fund, the portfolio already was 
suffering before the outbreak from its ill-fated investment in WeWork and other high-profile startups. In November, 
SoftBank posted its biggest-ever quarterly loss after taking a massive write-down for its investment in the office 
space company. 
 
Wall Street Banks Brace for Loan Default Wave 
Two of Wall Street’s largest banks painted a bleak portrait of the U.S. economy on Tuesday when JPMorgan Chase 
and Wells Fargo reported they’ve set aside more than $12 billion to buffer them from an expected wave of consumer 
and corporate defaults. The earnings reports, which were much lower than analysts had predicted, are a portent of 
the four other major banks that are set to deliver their first quarter earnings on Wednesday and Thursday. 
 
Both lenders are reserving more than double what analysts had expected prior to the earnings report, a sign that 
consumers and companies are still under stress despite the trillions of dollars in loans and asset purchases from 
Congress and the Federal Reserve to prop up the economy. The spike in loan-loss reserves comes as JPMorgan, the 
largest U.S. bank, expects that GDP will contract 40% this quarter and the unemployment rate could rise as high as 
20%. The banks are preparing for defaults across their credit cards, mortgage, and auto loan businesses, as well as in 
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loans to companies like oil and gas producers. Bankruptcies have yet to ripple through the economy since lawyers 
can take months to come up with a plan before applying for protection. 
 
The overall earnings picture for both banks was far worse than what analysts had predicted. JPMorgan, which has 
rarely missed analyst expectations for the last 14 years under CEO Jamie Dimon, saw its net revenue drop by 69%. 
Wells Fargo, which has fared worse during the last four years thanks to its wide-ranging sales scandals, saw an 89% 
plunge. 
 
Cisco, Altiostar, WWT creating vRAN hardware/software/services bundle to drive 5G deployment 
Building a virtualized radio access network built of best-of-breed components made interoperable through the work 
of groups like the O-RAN Alliance and Telecom Infra Project is seen as a way to drive 5G scale by taking cost out of 
the most expensive part of a service provider network. But going from concept to commercial availability has 
proved tricky with Japanese operator Rakuten Mobile claiming the world’s first open, vRAN deployment. 
 
To drive vRAN adoption, Cisco, Altiostar and WWT are partnering to develop a technology blueprint for RAN 
modernization, assemble the kit, test and validate the set up, then sell a fully-integrated 4G/5G solution in an effort 
to drive operator adoption of this new network model. Cisco is a Rakuten Mobile vendor, providing software, 
services, router and switches. Altiostar also worked with Rakuten Mobile to deliver open RAN software for 4G and 
5G technologies. Cisco and Rakuten’s parent company are both Altiostar investors, as are Qualcomm, Tech Mahindra 
and others.  
 
According to a press release, Cisco is providing its Virtual Infrastructure Manager platform, Ultra Packet Core and 
Converged SDN Transport. Altiostar is bringing its RAN software and WWT is providing testing and validation at its 
Advanced Technology Center in St. Louis, Missouri. From there, WWT will sell the bundled solution along with 
managed services provided by WWT and Cisco. 
 
Altiostar EVP of Strategy and Product Management Thierry Maupile said the integrated solution covers “all the areas 
needed to roll out a complete and open vRAN…to both rural and urban networks. It is driven by growing interest in 
adopting open virtualized RAN amongst the services provider community because of the significant cost and 
flexibility benefits it brings to the networks.” 
 
Facebook Bans Large Gatherings Until June 2021 
Facebook won’t allow company gatherings of more than 50 people until June 2021, according to CEO Mark 
Zuckerberg. And a “vast majority” of Facebook employees will be required to work from home through at least the 
end of May. In a Facebook post, Zuckerberg said that “when society does eventually start re-opening, it will have to 
open slowly in staggered waves to make sure that the people who are returning to work can do so safely and that 
we minimize the possibility of future outbreaks.” 
 
Since the coronavirus pandemic hit, Zuckerberg has been hosting talks with medical experts and funding various 
initiatives to increase testing and contact tracing for the virus, along with research towards potential treatments. 
He’s scheduled to speak on the topic at a CNN town hall Thursday evening with Joe Biden, the current frontrunner 
for the Democratic nomination for president. 
 
Samsung Achieves Fastest 5G Speed of 8.5 Gbps Using Carrier Aggregation and MU-MIMO 
Samsung Electronics has achieved the industry’s fastest 5G speeds in a lab demonstration that combined 800 MHz 
of mmWave spectrum with MU-MIMO (Multi-User, Multiple-Input, Multiple-Output) technology. Using two test 
mobile devices, the demonstration achieved approximately 4.3 Gbps speeds on each, reaching an industry peak 
speed of 8.5 Gbps across both devices. The demonstration was conducted using the Samsung 5G mmWave Access 
Unit. 
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To achieve this level of speed, two key technologies were used: Carrier Aggregation and MU-MIMO. The wide 
bandwidth from mmWave spectrum enables mobile operators to provide multi-gigabit speeds that lower band 
spectrums are unable to match. With multi-gigabit speeds, users can experience transformational 5G mobile 
services. Mobile operators will be able to deliver new and rich services such as 8K video streaming, AR remote 
learning, and holistic VR teleconferencing as well as new use cases that are yet to be imagined. 
 
Google Is Reportedly Working On a Physical Debit Card 
Google’s interest in the personal finance space appears to be heating up, as images obtained by TechCrunch on 
Friday show that the tech giant is reportedly working to release a physical and virtual debit card.  
 
The debit card—which will likely be co-branded between Google and its bank partners—appears to be a natural 
move for the company given the news in November that it was working with CITI and Stanford Federal Credit Union 
to offer checking accounts to its users. The new card would allow users to make purchases in-person or online and 
presumably, it would be tied to the Google checking accounts. 
 
Google’s move follows Apple’s release of an Apple credit card last August. Both companies have sought to expand 
in electronic payments, using apps tied to their mobile devices. 
 
A Google spokesperson did not confirm or deny Friday’s news that it planned to release a debit card, but said it was 
“exploring how we can partner with banks and credit unions in the US to offer smart checking accounts through 
Google Pay, helping their customers benefit from useful insights and budgeting tools, while keeping their money in 
an FDIC or NCUA-insured account.” The spokesperson said more details on the effort would be shared in the coming 
months. 
 
Bosch and Sony Security Camera Partnership Ends 
Less than 4 years after establishing, Bosch and Sony security partnership ends. Danielle VanZandt, industry analyst 
for security at research firm Frost & Sullivan, says: 
 
“While Bosch found ways to keep itself relevant during the rapid rise of Hikvision, Dahua, and Axis Communications 
by keeping its cameras priced well, feature-rich, and improving image quality, Sony did not appear to follow the 
same trajectory. Rather, Sony focused more on image quality only and did not seem to consider analytics inclusion or 
other features that other camera manufacturers moved to include as a new standard. As such, when customers 
looked between the two brands (even if it was coming from the same sales force), Bosch cameras would win out 
due to these additional features and sometimes replace Sony cameras within existing deployments.” 
 
This is quite a strange statement, considering that at the time of the partnership establishment, the companies' joint 
PR stated: 
 
"Within the scope of the partnership, Sony will bring its leading expertise in video image quality and performance, 
while Bosch will add an extensive set of robust video analytics at the edge to interpret data as well as innovative 
technologies to achieve highly efficient bitrates and minimum storage requirements. "This partnership will 
revolutionize the video security industry since it combines the unique technological expertise and strengths of two 
leading companies in the field of video security applications. Customers can prosper from Sony's superior image 
quality, like its 4K solutions, combined with Bosch's bitrate management and video analytics," says Toru Katsumoto, 
Deputy President of Imaging Products and Solutions, Sector President of Professional Products Group, Sony 
Corporation." 
 
SecurityToday reports that Sony exits the branded security camera business. 
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Acquisition & Funding News 

Lightspeed raises over $4 billion for three new funds to support early and growth stage startups and 
entrepreneurs amid coronavirus threat 
As startups and businesses continue to grapple with the fallout from coronavirus pandemic, Lightspeed Venture 
Partners announced on Tuesday it has raised more than $4 billion for three new funds to support early and growth 
stage startups and entrepreneurs around the world even as the coronavirus outbreak threatens the global economy. 
The announcement comes as companies across the globe preparing to brace for an imminent economic downturn 
caused by the pandemic. 
 
Founded in 2000 by Barry Eggers, Christopher Schaepe, Peter Nieh, and Ravi Mhatre, the Menlo Park, California-
based Lightspeed Venture Partners is a multi-stage venture capital firm focused on accelerating disruptive 
innovations and trends in the Enterprise and Consumer sectors. Over the past two decades, the Lightspeed team 
has backed hundreds of entrepreneurs and helped build more than 400 companies globally, including Snap, Nest, 
Nutanix, AppDynamics, MuleSoft, OYO, Guardant, StitchFix, and GrubHub. Lightspeed and its affiliates currently 
manage $10.5B across the global Lightspeed platform, with investment professionals and advisors in Silicon Valley, 
Israel, India, China, Southeast Asia and Europ 
 
RISE Robotics Raises $3 Million Led By MIT’s The Engine 
RISE Robotics (* Chambiz DF 17 April 2017)— a leader in high-performance and cost-effective electric linear actuation 
solutions — announced it has raised $3 million in funding led by The Engine — which a venture firm spun out of MIT 
that invests in early-stage Tough Tech companies aiming to solve the most urgent problems like climate change 
through breakthroughs in science, engineering, and leadership. RISE Robotics’ technology is disrupting how linear 
actuators are engineered and makes the shift from diesel to electric systems possible while being cost-effective and 
environmentally responsible. And linear actuators create the push-and-pull movements in the mechanisms of heavy 
machinery — which are essential for lifting and loading materials across many industries, including construction, 
agriculture, and waste management. Without linear actuators excavators would be unable to dig, garbage trucks 
could not crush, and forklifts cannot lift. 
 
Today, the majority of heavy machines rely on hydraulic systems, powered by diesel to enable motion. This is the 
most essential and the most wasteful component in the overall motion system as it produces an estimated 55 million 
tons of carbon dioxide annually in the U.S. alone, according to the U.S. Energy Information Administration. The 
industry has struggled with the slow pace of innovation and the high-cost of using electricity as a power source for 
heavy machinery. 
 
New York-based tech startup Beyond Identity launches with $30 million in funding to eliminate passwords and 
replace them with a chain of trust 
The concept of a password has been around since the Roman military of 200 B.C. It is no wonder it has been used 
since the invention of computers. Passwords have also become a popular method to login to website, mobile apps 
and mobile devices. However, passwords are not as secure as most people think. They are fatally flawed and 
everyone knows it. That’s why Beyond Identity, a New York-based a network security startup, is on a mission to kill 
password once and for all and replace it with something more secure. Beyond Identity is founded by Silicon Valley 
Icons Jim Clark and Tom Jermoluk. Having founded and led iconic companies including Netscape, Silicon Graphics, 
and @Home Network, today Beyond Identity announced its public launch with $30 million in Series A funding from 
co-leads Koch Disruptive Technologies, LLC (KDT) and New Enterprise Associates (NEA). 
 
Venture Capital Raised $21 Billion 
Larger venture capital funds have been raising more money despite the ravages of Covid-19 even as smaller firms 
struggle. 
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Firms raised $21 billion in the first quarter of this year – compared to $51 billion raised for all of 2019, according to 
Bloomberg.  
 
That rate of funding might blunt fears that VCs will exhaust the cash they are still holding from last year. Still, cash-
strapped startups might be needing more support given the weak economy. One example of a bigger fund is Qiming 
Venture Partners, a China-focussed fund, which announced the close of a $1.1 billion fund for investing in early stage 
healthcare, and technology, media and telecommunications. 
 
Onfido lands $100M to verify IDs 
Identity verification startup Onfido has raised $100 million in a new round of funding led by TPG Growth. The 
company uses artificial intelligence to analyze a person's facial biometrics and compare it to government-issued IDs 
to verify his or her identity. 
 
Awake Security locks down $36M 
Santa Clara, California-based Awake Security closed on a $36 million Series C round led by new investor Evolution 
Equity Partners. Founded in 2014, the company develops network traffic analysis tools that combine artificial 
intelligence with human expertise to seek out and learn cyber attacker behaviors. 
 
Coder secures $30M for cloud development 
Coder, an Austin startup that is building a cloud-based development suite, has raised $30 million in a Series B round 
led by GGV Capital. The company provides open-source tools and an enterprise platform with the goal of making it 
easier for organizations to configure, secure and scale development environments. 
 
Edited rings up $29M to optimize pricing 
London-based Edited, a provider of AI-driven analytics used by retailers to optimize product pricing, announced it 
raised $29 million in a fresh funding round led by Wavecrest Growth Partners and Beringea. 
 
India's FarEye raises $25M Series D 
India-based logistics software provider FarEye has raised $25 million in a Series D round led by Microsoft's M12, Eight 
Roads Ventures and Honeywell Ventures. The company created a software-as-a-service logistics platform that 
enables customers to orchestrate, track and optimize their logistics operations. 
 
Gembah Secures $3.28M Seed Funding Round For Product Development Platform 
Austin-based Gembah, pronounced with a long “g,” closed on a $3.28 million seed round of funding, led by first-time 
investor Silverton Partners, to democratize product development. The 2-year-old company touts its platform as the 
“world’s only end-to-end product development platform,” connecting businesses and entrepreneurs to expert 
resources from product creation all the way through manufacturing. 
 
Frame AI raises $6.3M Series A to help understand customers across channels 
Frame AI, a New York City startup that uses artificial intelligence and machine learning to help companies 
understand their customers better across multiple channels, announced a $6.3 million Series A investment today 
(April 15, 2020). G20 Ventures and Greycroft led the round together. Bill Wiberg, co-founder and partner at G20, will 
join Frame’s board under the terms of the deal. The total raised with an earlier seed round is over $10 million, 
according to the company. 
 
Verizon buys videoconference provider BlueJeans 
Verizon announced a deal to acquire BlueJeans, a venture-backed enterprise video conferencing company, in a deal 
reportedly valued at under $500 million. The purchase could put Verizon in a better position to compete for the large 
number of workers and students who need video communication tools. 
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Lucid lands $52M for workplace visuals 
South Jordan, Utah-based Lucid, creator of the cloud-based visual workspace applications Lucidchart and 
Lucidpress, has closed on $52 million in fresh funding in a round led by ICONIQ Capital. The company also disclosed 
that it passed $100 million in annual recurring revenue for its Lucidchart product. 
 
Choco secures $30.2M for restaurant supply 
Berlin-based Choco, which has developed a platform to make it easier for restaurants to order food from their 
suppliers, has closed on $30.2 million in funding. Coatue Management led the latest round, which doubled the 
German company's valuation to just under $250 million. 
 
Gembah secures seed for product development 
Austin-based Gembah closed on a $3.28 million seed round of funding, led by Silverton Partners, to facilitate product 
development. The 2-year-old company touts its offering as an end-to-end platform that connects businesses and 
entrepreneurs to expert resources from product creation all the way through manufacturing. 
 
Sillicon Valley tech startup Alluxio raises additional $15.5M in funding for its open source cloud data orchestration 
platform 
Alluxio (formerly Tachyon Nexus), a San Mateo, California-based tech startup today (April 16, 2020) announced it has 
extended its Series B financing to $15.5 million to grow its hybrid cloud data orchestration platform. The round, 
which brings the total amount of funding raised to date to $23 million, was co-led by new investor Volcanics 
Ventures and existing investor a16z, with participation from technology entrepreneurs Isilon Founder Sujal Patel and 
YY Founding CTO Tony Zhao, and existing investor Seven Seas Partners. 
 
Founded in 2015 by Haoyuan Li, Alluxio started out as an open source project from UC Berkeley AMPLab. For the 
past three years, they’ve been working to revolutionize the way data is stored, accessed, and managed by focusing 
on a memory-centric architecture. Their team consists of the creators and top committers of Alluxio (formerly 
Tachyon). 
 
Bridgecrew announces $14M Series A to automate cloud security 
In today’s grim economic climate, companies are looking for ways to automate wherever they can. Bridgecrew, an 
early-stage startup that makes automated cloud security tooling aimed at engineers, announced a $14 million Series 
A today (April 16, 2020). Battery Ventures  led the round with participation from NFX, the company’s $4 million seed 
investor. Sorensen Ventures, DNX Ventures, Tectonic Ventures, and Homeward Ventures also participated. A 
number of individual investors also helped out. The company has raised a total of $18 million 
 
Stripe raises $600M at $36B valuation in Series G extension, says it has $2B on its balance sheet 
The economy may be contracting as a result of the COVID-19 pandemic, but promising startups are still continuing to 
raise money to shore up their finances for whatever may lie ahead. In the latest development, Stripe, a well-known 
payments unicorn, today (April 16, 2020) announced that it had raised another $600 million in new capital, money 
that it plans to use to continue investing in product development, further global expansion and strategic initiatives. 
 
The company has become an active investor in a number of startups, some which are strategic partners for the 
company as it moves into new areas to complement its core online payments business. 
 
It also added in its announcement that it currently has $2 billion on its balance sheet, a key number that underscores 
the message that the company is taking this investment not to survive but to further thrive, and that it may well 
choose to do so by remaining a private company, as it does not appear to have any need to go to the public markets 
to raise funds. Making it easier to integrate payments into an online service has long been one of the reasons why 
Stripe  has been on a growth tear: it arrived at a time when other solutions were still too fragmented and 
complicated, and its impact on the wider e-commerce market has seen a number of its competitors and other new 
entrants offer equally simplified products. 
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Autofleet raises $7.5M to help fleets put idle vehicles into drive 
Autofleet, a startup that develops fleet optimization software to redirect underused vehicles into ride-hailing and 
delivery services, wants to solve that mission impossible. Now, the company founded by former Avis and Gett 
employees, has raised $7.5 million in seed and Series A funding to expand into international markets and grow its 
research and development team. 
 
The Series A was led by MizMaa Ventures, with participation from Maniv Mobility, Next Gear Ventures and Liil 
Ventures. Its seed financing was led by Maniv Mobility. 
 
Polight Closes $3.84M Investment, Plans Another $960K 
Polight announces that it has raised approximately NOK 40M (approx $3.84M) through a private placement. The 
Private Placement took place through an accelerated bookbuilding process managed by ABG Sundal Collier ASA and 
Arctic Securities AS as joint bookrunners. The net proceeds from the Private Placement will be used to finance 
further growth of the Company and general corporate purposes. 
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How Covid-19 Is Impacting Startup Investing By Pension Funds, Hedge Funds, Wealth Funds, & Asset Managers 

We take a look at how the Covid-19 outbreak is impacting startup investments by large "crossover" investors. 
Sourced by CBINSIGHTS  
 
The economic shocks stemming from the outbreak of Covid-19 have led to a drawback in large investment firms’ 
participation in startup investing. In Q1’20, investments by crossover investors were no exception to the decline.  
 
The term “crossover investors” refers to a handful of investors that traditionally invested in public markets, but have 
also begun making bets in private markets. These include asset/investment managers, hedge funds, pension funds, 
mutual funds, investment banks, sovereign wealth funds, and diversified financial services-based firms. 
 
The number of deals to VC-backed companies with crossover investor participation reached an all-time high in Q2’19. 
But recently, the outbreak of the coronavirus seems to have taken a toll. 
 
Globally, deals with crossover investor participation fell 25% in Q1’20 from Q4’19 and declined 16% compared to the 
same quarter a year before. 
 

 
 
Moreover, the value of deals with crossover investor participation fell 30% compared to the record-breaking 
previous quarter. Deal value fell just 7% year-over-year.  
 
The reasons behind the decline are fairly clear. Crossover investors allocate investments across asset classes with 
different risk profiles, with venture and startup investments generally making up only a small part of their portfolios. 
When markets turn, these investors often reshuffle allocations away from risk, moving away from riskier bets like 
startups. 
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For example, funds like the Public Investment Fund of Saudi Arabia and US hedge fund Lone Pine Capital sat out on 
startup investing in Q1’20 after participating in multiple deals in 2019. 
 
United States 
In the United States, the number of crossover investor-backed deals fell even as the value of those deals grew, with 
investors backing fewer, but larger, investments. In Q1’20 deals fell by 8% compared to Q4’19, while deal value rose 
30% to reach record Q2’19 levels. 
 

 
 
Several US-based investors sat on the sidelines in Q1’20, including Lone Pine Capital. The hedge fund, which 
previously backed TransferWise, Away, Snap, and Uber, made no startup investments last quarter. Last year, Lone 
Pine participated in Sweetgreen‘s $150M Series I in Q3’19 and Convoy’s $400M Series D in Q4’19. 
 
Asia 
The impact of the outbreak on deal activity in Asia has been dramatic. Following a surge in deals and funding in 
Q4’19, the number of deals in Asia with crossover investor participation fell 39% in Q1’20. The value of those deals 
nearly halved during the same period.  
 
Asia-based investors that abstained from startup deals in Q1’20 include the Public Investment Fund of Saudi Arabia, 
which has previously backed companies like ride-hailing giant Uber and delivery startup CloudKitchens. Most 
recently, the fund backed digital health unicorn Babylon Health in Q3’19 and oil equipment manufacturer Novomet in 
Q4’19. 
 
Looking forward 
Crossover investors are likely to continue to be wary of venture capital deals in Q2’20. The risky environment is not 
expected to change quickly or soon, as uncertainty over Covid-19 management persists and economies reckon with 
debt, unemployment, and more.  
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Furthermore, sovereign wealth funds, particularly from oil-producing countries, are expected to be negatively 
impacted by the decline in crude oil prices. 
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SoftBank expects $24 billion in losses from Vision Fund, WeWork and OneWeb investments 

By Jonathan Shieber, Alex Wilhelm  
 
The Japanese technology conglomerate SoftBank Group said it would lose a staggering $24 billion on investments 
made through its Vision Fund and bets on the co-working real estate company WeWork and satellite 
telecommunications company OneWeb. 
 
Ultimately, the company expects the losses to help generate a $7 billion total loss for the technology giant for the 
year as its ambitious bets on early-stage companies come up short. 
 
Over the past two years SoftBank and its founder Masayoshi Son  have staked billions of (other people’s) dollars and 
its own fortunes on a vision that investments in machine learning technologies, robotics and next-generation 
telecommunications would reap hundreds of billions in financial rewards. 
 
While that was the vision that Son and his team sold, the reality was multiple billions of dollars invested into real 
estate investment plays like WeWork,  OpenDoor and Compass, and companies with direct-to-consumer 
merchandising plays like Brandless, pet supply businesses like Wag and the food delivery business DoorDash. Add 
the hotel chain Oyo to the mix and the investment selection from the Vision Fund looks even less visionary. 
 
Over the past year, several of its investments ran aground. Though none of them imploded as spectacularly as 
WeWork — whose valuation was slashed from more than $40 billion to around $8 billion — many have struggled. 
 
Brandless went bust earlier this year, and real estate investments in Compass along with investments in travel and 
tourism-related businesses like Oyo have suffered in the wake of the COVID-19 outbreak, which has shuttered 
economies around the world. 
 
While many SoftBank and SoftBank Vision Fund  bets were made into companies that have failed, seem to be on that 
path or perhaps may struggle in the economic downturn, not every wager is a clunker. The Vision Fund put lots of 
capital into Slack before it went public, and the company has caught a huge tailwind in the remote-work boom that 
we’re currently seeing in light of COVID-19. 
 
Perhaps the most visionary of the SoftBank investments (and one not included in the Vision Fund), OneWeb,  too, 
collapsed under the weight of its own capital-intensive vision for a network of satellites providing high-speed global 
telecommunications services. Zume, SoftBank’s robotic pizza delivery business, also folded. 
 
The only reason all of these gambles haven’t completely destroyed SoftBank is that the company still has a cash cow 
in its Alibaba stake and a relatively strong core business in telecommunications and semiconductor holdings. 
 
“The difference in income before income tax is, in addition to the above, mainly due to the expected recording of 
non-operating loss totaling approximately JPY 800 billion for fiscal 2019 on investments held outside of SoftBank 
Vision Fund, including The We Company (WeWork) and WorldVu Satellites Limited (OneWeb),” the company said in 
a statement. “This will be partially offset by the gain relating to the settlement of variable prepaid forward contract 
using Alibaba shares recorded in the first quarter of fiscal 2019 and the dilution gain from changes in equity interest 
in Alibaba recorded in the third quarter of fiscal 2019, as well as an expected year-on-year increase in income on 
equity method investments related to Alibaba.” 
 
Ultimately, it seems that Son was too enamored of the mythology he’d created around himself as a maverick and a 
visionary. To the detriment of his company’s outside shareholders and investors. 
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As Bloomberg noted in an op-ed earlier today: 
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Why Now Could Be Apple’s Moment in TV 

By Martin Peers, Tom Dotan and Jessica Toonkel  
 

 
Source: Company filings  

 
This could be Apple TV Plus’s moment. 
 
If Apple wanted to get a jump on its rivals in video streaming, it would use some of its $200 billion in cash reserves 
and buy up as much available programming as it could—including any unreleased movies Hollywood studios might 
be inclined to sell. None of its rivals, with the  exception of Amazon and possibly Netflix, have the resources right 
now to respond. 
 
While the pandemic is hurting every company in some way, the big entertainment companies are particularly 
vulnerable. Not only are they affected by falling advertising, shuttered movie theaters and closed theme parks, they 
are carrying heavy debt loads. Debt becomes a burden when revenues drop precipitously. Tech companies like Apple 
and Alphabet are in the opposite position. They’re cash machines and are sitting on boatloads of money. Netflix 
isn’t, but it may still have the resources to invest more. (See chart above.) 
And this is a time to invest in streaming. More people are likely to sample a new streaming service as a diversion 
while they’re stuck at home. There are already signs that some film producers are turning to tech companies to get 
some projects over the finish line: Martin Scorsese reportedly has talked to both Apple and Netflix about backing his 
next film, “Killers of the Flower Moon.” 
Here’s how the companies compare in terms of both their exposure to the current downturn and opportunities 
arising from the pandemic. 
 

 
Disney 
Vulnerabilities:  

https://www.wsj.com/articles/martin-scorsese-courts-apple-and-netflix-to-rescue-costly-dicaprio-film-11586484037
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• Parks, Disney stores and cruises are all effectively shut down, freezing businesses that generated 38% of 
Disney’s revenue in the last fiscal year.  

• With sports around the world suspended, ESPN’s appeal to audiences is vastly diminished. That could hurt 
Disney’s revenue from ads and cable fees, which account for 10% and 19% of its total revenue, respectively.  

• The pandemic is also going to devastate Disney’s theatrical movie revenue. The company postponed its 
release of “Mulan,” and nearly all of its other projects will be affected to some degree. Theatrical revenue 
accounts for 7% of Disney’s total. 

• Disney had $48 billion of debt, and $6.8 billion of cash, on Dec. 31. Over the past few years, Disney has 
generated “free cash flow”—cash from operations less capital spending—of between $7 billion and $10 
billion a year, after deducting spending on its theme parks. That would have easily covered its planned 
investment of a few billion dollars in its streaming ventures. But the shutdown of businesses and higher 
interest payments will slash its free cash flow to $2.9 billion this year, Guggenheim Securities forecast on 
Monday. That may prompt Disney to revise how much money it invests this year and in 2021 in its streaming 
ventures. 

 
Opportunities: Disney has a strong position in streaming. It launched the Disney Plus streaming service last 
November and ESPN Plus in 2018, and it acquired control of Hulu last year. It sells a low-priced bundle of all three 
services. So far Disney Plus has proved a huge success, signing up 50 million people globally. The only question is 
whether Disney can invest enough in original programming to keep subscribers signing up. 
 

 
ViacomCBS 
Vulnerabilities:  
 

• Advertising accounts for 40% of ViacomCBS’ revenue, more than for any other major media company. That 
makes it particularly vulnerable to the ad downturn.  

• ViacomCBS’ distribution deal with satellite operator Dish is up for renewal this quarter, raising the prospect 
that it may have to make concessions on fees to keep its channels on the satellite service, according to 
people familiar with the situation.  

• Nearly a quarter of its revenue comes from licensing content, which is likely to take a hit due to the 
suspension of all film and television production.  

• Even before Covid-19 emerged, ViacomCBS had balance sheet pressures. It had $18 billion of debt at the end 
of December and generated a paltry $900 million cash for the fiscal year. If advertising falls sharply, its 
profits could also slide.  

• ViacomCBS’ controlling shareholder, National Amusements, has its own financial issues. It had to restructure 
its loans as a result of the drop in ViacomCBS’ stock price. 

 
Opportunities: The company has seen a pickup in subscriber sign-ups for its Showtime and CBS All Access streaming 
services, as people cooped up at home try new entertainment options. Another glimmer of good news for the media 
company is that it has seen a pickup in ratings across its networks, especially CBS and Nickelodeon. 
 

 
AT&T 
Vulnerabilities:  
 

• AT&T will suffer from any acceleration of cord cutting—which will become more likely if the NFL season is 
canceled or as unemployment grows. About 24% of AT&T’s revenues comes directly or indirectly from cable 
and satellite TV subscription fees (most from DirecTV but some from WarnerMedia’s cable channels).  

• A prolonged closure of movie theaters is another issue: theatrical revenue at the film studio generates 3.3% 
of the company’s revenue.  

• Advertising declines will hit it hard, as advertising accounts for nearly 4.4% of AT&T’s revenue. 
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• AT&T generated $29 billion in cash last year and had to use about half of that to pay the dividend. Any 
decline in profits could shrink the cash it has to pay that dividend, giving it less flexibility to make 
investments in areas like streaming. It also is under pressure to reduce its $151 billion of net debt. 

 
Opportunities: WarnerMedia is launching HBO Max, a subscription-based streaming service. HBO Max is joining a 
crowded market and is priced above most of its rivals. But quarantines could prompt more people to try the service. 
AT&T’s cellular business will likely be a steady earner. 
 

 
Comcast 
Vulnerabilities:  
 

• Comcast will suffer from the ad slump: U.S. advertising accounts for 11% of its revenue, sprinkled through its 
cable operations and NBCUniversal.  

• Postponement of the Olympic Games will hurt NBCU, which has the exclusive U.S. broadcast rights. Not only 
will NBCU lose ad revenue, it will lose promotional opportunities for its networks and its upcoming new 
streaming service, Peacock. 

• Closures will hit NBCU’s theme parks, which account for 5% of Comcast’s revenue. 
• Closure of movie theaters will wipe out the theatrical movie business. Theatrical revenues generate 1% of 

Comcast’s total. 
• Comcast will feel the pain from accelerated cord cutting: U.S. subscription fees account for 26% of its 

revenue, including both fees paid directly through its cable business and revenue NBCU’s networks receive.  
 
Opportunities: 

• NBCU is jumping into the video-streaming market with Peacock, which will have a free ad-supported version, 
an ad-free one for subscribers and a third, cheaper version which will have some ads.  

• Comcast’s broadband business could make gains. Broadband generates 17% of Comcast’s revenue. 
• Comcast has the resources to make some small acquisitions in areas like film production to get more content 

for Peacock.  
 

 
Apple 
Vulnerabilities: Sales of iPhones, iPads and Macs are likely to suffer as people put off purchases of high-priced items. 
Device sales account for 82% of Apple’s revenue.  
 
Opportunities: Apple could spend a small portion of its $207 billion cash reserves to bulk up programming for Apple 
TV Plus, which it launched in November. It could spend more money buying a film studio on the cheap in the coming 
year. Last year Apple generated $58.9 billion in cash. Even if its hardware sales fall, Apple should still generate 
significant cash. Cowen & Co., for instance, estimated earlier this month that Apple’s cash generation could fall to 
$52.5 billion this year—which still leaves enough to add to its cash reserves and finance more streaming investment. 
 

 
Netflix 
Vulnerabilities: 

• Netflix has had to halt production of new TV shows and movies, which will reduce the lineup of new 
programming later this year.  

• The company is still reliant on the debt markets to fund the gap between the cash it generates and what it 
spends. It burned through $3.275 billion last year. Its cash burn could fall sharply this year, due to the halt in 
production. Assuming it needs to borrow at some point in the year, it may have to pay higher interest rates.  
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Opportunities: Netflix is one of the services expected to benefit from massively increased usage by people stuck at 
home. It has so much programming on its service that a shortage of new originals may not be apparent to many 
viewers for a while. It is not exposed in the areas of advertising or sports, so it isn’t vulnerable to the economic 
downturn nearly as much as its rivals in traditional media. 
 

 
Amazon 
Vulnerabilities: Amazon generates around 5% of its revenue from advertising, which is likely to take a hit as all ad 
spending drops.  
 
Opportunities: Amazon’s core businesses of e-commerce and the public cloud are likely to do better through the 
pandemic. The company generated more than $20 billion in cash last year and had plenty of cash on the balance 
sheet. It could afford to invest more money in new programming to give Amazon Prime Video an advantage right 
now. 
 

 
Alphabet 
Vulnerabilities: Alphabet generates 83% of its revenue from advertising. Assuming revenue falls this year—which 
would be the first drop ever for Google—its profits will also come down a lot.  
 
Opportunities: Even assuming Google’s profits fall, it generated $30 billion in cash last year, so it should still have the 
resources to invest. It could choose to spend some of its existing cash reserves on new programming.  
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



18 
 

Lucid Motors' Peter Rawlinson Talks E-Car Efficiency 

Frugal energy use is just as important as his car's 1,000 horsepower 
By Catherine Sbeglia  

 
 
Two years ago, our own Lawrence 
Ulrich wrote that Lucid Motors 
“might just have a shot at being a 
viable, smaller-scale competitor to 
Tesla,” with series production of its 
fiendishly fast electric car, the Air, 
then slated for 2019. 
 
Here we are in 2020, and you still 
can’t buy the Air. But now all 
systems are go, insists Peter 
Rawlinson, the chief executive and 
chief technology officer of Lucid 
and, in a former incarnation, the 
chief engineer for the Tesla Model 
S. He credits last year’s infusion of 
US $1 billion from the sovereign 
wealth fund of Saudi Arabia. 
 
“Our target for Job 1 is the end of 
this year,” he says. 

 
Why build yet another performance e-car? First, consider the performance. The Lucid Air is faster than anything else 
running on electrons. That means not just the Tesla, which made our 2013 Top Ten Tech Cars, but also the Porsche 
Taycan, in the 2020 version of that list. “It has more than 1,000 horsepower (750 kilowatts),” Rawlinson says, “and it 
reached 235 miles per hour (380 kph) in testing.” 
 
But sheer power is so early 21st century. Rawlinson says the critical metric really ought to be efficiency, as defined by 
the distance you can travel at a given speed using a given number of watt-hours. That metric’s very green, of course, 
but it also hits another key feature for any e-car: range. The Air can cover 400 miles (640 km) on a charge. 
 
“An efficient electric car today can do 4 miles (6.7 km) per kilowatt-hour (kWh); an inefficient one does less than 3,” 
he says. He calls Tesla the “undeniable technical leader,” despite the Taycan’s advantage in brute power because 
Tesla is “pushing toward 4 in some models.” 
 
As for the Taycan Turbo, it has a range of 201 miles and a battery capacity of about 93 kWh. Do the division, 
Rawlinson says, and “you get a very disappointing number.”  
 
We did the division. The number is a paltry 2.2 miles/kWh. 
 
Lucid aims to top 4, a level which it says is supported by the testing and validation the company conducted before 
such activities had to be locked down, in March. Here’s a video of a 400-mile (640-km) road trip between San 
Francisco and Los Angeles that some of the company’s powertrain engineering staff took back then: 
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As for the range, you can back that out by multiplying efficiency by battery capacity. Too bad we can’t extract that 
number from Rawlinson. Lucid will only say that the battery will be on the small side—less than 130 kWh. If, say, it 
should come to 120 kWh, that would imply a range of about 480 miles. 
 
Rawlinson says there is no 
one key to high efficiency 
in an e-car; you need to 
optimize a lot of things all 
at once. And in a high-
performance car, the 
importance of some of 
those things is quite 
different from what you’d 
expect in a more modest 
vehicle. 
 
“The main loss in the 
battery is from impedance 
in the battery pack,” 
Rawlinson says. “Now in 
an [U.S. Environmental 
Protection Agency] test, 
the actual currents drawn are so small that those losses are tiny, so efficiency of the pack doesn’t really come to 
play. But in high-performance driving it matters: Double the current, you get 4 times the losses.” 
 
So he designed the Lucid around a 900-watt architecture. “It’s the only one I’m aware of,” he says. “Tesla’s round 
about 400 V. Porsche, they upped the ante last year to 800 V.” 
 
Rawlinson says the auto media have wrongly explained this push toward higher voltages as being chiefly about 
faster charging. “Our real reason for having a high-voltage system is the greater efficiency of the inverter and the 
electronics that control the motor,” he says. “The inverter is a high-frequency switch that converts direct current to 
alternating current; the frequency of that AC determines the frequency of spin of the motor.”  
 
Lucid’s inverter—which he boasts was built completely in-house—uses a silicon carbine MOSFET chip, which he says 
“really thrives” on high voltage. He lambastes Porsche for using a high-voltage IGBT (insulated-gate bipolar 
transistor), which is “probably the worst way to do it—nowhere near as efficient at high voltage as silicon carbide.” 
 
More efficient batteries, inverters, and electronics reduce waste heat; less waste heat to dispel means you can have 
smaller radiators; smaller radiators lets you mold the car more aerodynamically, reducing losses to wind resistance. 
It all adds up. 
 
“One big loss [to air resistance] is in the ducts; when the ducts are closed, that’s when manufacturers will disclose 
their aerodynamics,” he says. “We have one radiator each side of the car, and two vortex [induction systems] 
feeding into those radiators.” 
 
Rawlinson won’t cite hard numbers just yet, saying only that “in real-world terms, not just in computer simulation” 
the Air has a lower coefficient of drag than either the Tesla (0.23) or the Taycan (0.22).  
 
One more plus for aerodynamics: The Air is shorter and narrower than both the Model S and the Taycan. Even so, it 
has “more interior legroom than a long-wheel-base S class Mercedes,” Rawlinson says. 
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A big reason why Lucid put so much in such a small package is to be found in the power train. “Here I’ll throw out a 
figure, because I don’t think anyone else is close,” he says. “The volumetric drive unit—that’s the motor, inverter, 
and transmission differential—the entire thing is over 16 kW/liter, which is more than double of anything I’m aware 
of.”  
 
The motor, he says, is the best of any e-car, using his own standard of excellence, which is rather different from that 
of the rest of the industry. Efficiency and the power-to-size ratio is crucial, but torque at the engine doesn’t matter, 
he says. The only torque that counts is the torque at the wheel, and you can get what you need there by using gears. 
 
His motor uses a novel form of the permanent-magnet motor that combines its efficiency advantages with the 
performance advantages of the alternative design, which uses induction coils. The novel design solves a problem 
known as cogging torque. 
 
If you take a plain induction motor, switched off, and spin it manually, it’ll  freely spin for a long time because there 
are no electromagnetic losses. Try that on a permanent-magnet motor and it’ll incur those losses and quickly stop 
spinning—that’s the cogging torque. Auto engineers have tried to get around the problem by putting induction 
motors on the rear axle, for good acceleration, and permanent-magnet motors on the front axle, to save energy at 
slower speeds.  
 
“We have permanent-magnet motors at both front and rear,” Rawlinson says. “We had a breakthrough where when 
you spin up that magnetic motor it’ll spin very, very close to the way an induction motor would.” 
 
He won’t say a word, though, on how the breakthrough works. 
 
What’s next, after the Air? Can all this high tech, at what will surely be a high price, ever trickle down to cars that a 
humble tech writer can afford? Absolutely, Rawlinson asserts. “We can scale down to 100 horsepower and reduce 
the cost—the technology we’re developing today can power the auto world.” 
 
Hmm. A super-efficient electric drive train and battery system might be even more welcome in the aviation world. 
Right? 
 
“We’ve got a laser focus on Lucid Air, and I don’t intend Lucid’s going into the aircraft business,” he says. “But just 
as our batteries power all the field in Formula E racing, I think we could supply power trains to electric plane 
manufacturers. Oh boy, I can see the potential.” 
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9 big things: Lost jobs litter the startup landscape 

By Kevin Dowd  
 
The Labor Department announced this week that another 6.6 million Americans have filed for unemployment, 
taking the number of total claims over the past three weeks of coronavirus chaos to nearly 16.8 million. Somewhere 
around 5% of the US population is now out of a job—and that's only those who have formally applied for benefits.  
 
It's a completely unprecedented spike. But then again, we live in unprecedented times. And startups, of course, 
haven't avoided the carnage.  
 
Job losses continue to mount at some of the buzziest and most well-funded startups around, which is one of nine 
things you need to know from the past week: 
 
1. Layoff laments 
The coronavirus outbreak and ensuing shutdowns have hit some industries harder than others. That's reflected in 
some of the most notable VC-backed companies that have parted ways with workers in recent days, either 
temporarily or permanently.  
 
And there are fears in the industry that the damage could continue for quite some time. 
 
The near-total evaporation of travel and tourism is bad news for Oyo, an Indian hotel-chain startup. The company 
announced this week that it will put "a significant number" of employees on furlough, or unpaid leave, with reports 
indicating the number is in the thousands. This comes on the heels of 5,000 job cuts in March, during the early days 
of COVID-19's global spread. It's believed none of Oyo's workers in India will be affected until that country's 
lockdown ends. But it's still a worrisome time for a startup that was reportedly valued at $10 billion just four months 
ago.  
  
A lack of travel is also hammering Away, a luggage unicorn that had already experienced a bumpy few 
months before a pandemic arrived. This week, the company laid off 10% of its workers and furloughed a further 50%, 
citing sales figures that have plunged more than 90% in recent weeks.  
 
The emptying of office buildings and the shuttering of restaurants is proving a harmful combination for ezCater, a 
corporate catering startup valued at $1.25 billion last year, according to PitchBook data. The company reportedly laid 
off 400 of its 900 employees this week. As ezCater told Axios, "There is not enough sugar on the planet to sugarcoat 
this." 
 
Restaurant closures are also causing hard times at Toast, a creator of point-of-sale software for eateries. Less than 
two months ago, the business raised $400 million in VC at a $4.9 billion valuation, according to PitchBook data. This 
week, it either laid off or furloughed about 50% of its workforce, reportedly accounting for well over 1,000 job 
losses.  
 
For at least one startup, it was the layoffs at other companies that led to layoffs of its own. Reports emerged this 
week that AngelList has cut jobs from its talent unit, which provides hiring help for startups. With few companies 
hiring, it's become a division with little to do.  
 
That's just the damage from recent days. Look back over reports from the past few weeks, and the list grows longer. 
The lack of travel has caused layoffs at companies such as TripActions and Zeus Living. Social-distancing measures 
contributed to job cuts at names like The Wing and ClassPass. Lockdowns have led to layoffs and furloughs at 



22 
 

scooter startups Bird and Voi. Not even well-funded unicorns like Rent the Runway and Compass have been 
immune.  
 
Lux Capital partner Bilal Zuberi weighed in on Twitter: "We are only starting to see startup layoffs, and many many 
more are to come," he wrote. "So many startups are absolutely crushed." 
 
Hunter Walk, a partner at Homebrew, responded: "I don't think it's crazy to predict like 80% of startups will have to 
cut between 10-50% of employees over next 2-4 quarters." 
 
We're still a long way from that scenario. But there's a real chance that the cascade of lost startup jobs is just getting 
started.  
 
2. WeWork sues SoftBank 
In some ways, it seemed inevitable that the long, unusual saga of WeWork and SoftBank would end up in the courts. 
Now, here we are. The special committee of WeWork's board filed suit against SoftBank this week after the 
Japanese company pulled out of a planned deal to buy $3 billion worth of secondary shares in WeWork, alleging 
breaches of contract and fiduciary duty. It's the latest twist in a roller-coaster journey for SoftBank and its massive 
Vision Fund. 
 
3. Airbnb stays busy 
On Monday, Airbnb announced $1 billion in new debt and equity funding from private equity firms Silver Lake and 
TPG Sixth Street Partners, with later reports indicating those backers will receive warrants that can be converted to 
shares at an $18 billion valuation—a far cry from the $31 billion figure that came with Airbnb's latest VC round. But 
even that 10-figure funding might not be enough for the ailing vacation rental company: On Tuesday, reports 
emerged that Airbnb was still considering taking on as much as $1 billion in additional debt funding. 
 
4. Cancellations continue 
More and more deals that were lined up 
before the coronavirus crisis are now 
falling by the wayside. Major aerospace 
suppliers Woodward and Hexcel called off 
a planned merger this week that would 
have valued Hexcel at $6.4 billion. PE 
firm TriArtisan Capital Partners will have to 
look for a new exit route from TGI Friday's 
after a planned $380 million sale fell apart 
this week. And EQT is walking away from 
an agreement to buy Metlifecare, an 
operator of retirement homes in New 
Zealand, for NZ$1.49 billion (about $900 
million). 
  
TGI Friday's will remain in PE hands for at least a while longer. (Mike Mozart/CC BY 2.0) 
 
5. Crisis mega-funds 
PitchBook analysts expect fundraising to slow down in the coming months. But for now, at least, major new vehicles 
are still in the works. New Airbnb backer Silver Lake is seeking between $16 billion and $18 billion for its latest tech 
fund, according to Reuters. Index Ventures has raised $1.2 billion for a new growth fund and $800 million for early-
stage deals. And China's Qiming Venture Partners closed its latest flagship fund this week on $1.1 billion.  
 
6. Timely funds 

https://twitter.com/bznotes/status/1247705122907414528
https://twitter.com/hunterwalk/status/1247715710828232708
https://commons.wikimedia.org/wiki/File:TGI_Friday%27s_Restaurant_6_2014_Waterbury_CT._(14349013504).jpg
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Other funds closed this week seem particularly suited to our current moment. Deerfield Management raised $840 
million for its new healthcare fund, the latest sign of increasing VC interest in life sciences. And Silverfern Group held 
a first close on $110 million for its latest opportunities fund, a type of vehicle that typically targets distressed assets 
and other unexpected chances for profit.  
 
7. An IPO emerges 
Keros Therapeutics navigated Wall Street's troubled waters to conduct a successful IPO, pricing its shares at the top 
of their range and closing its first day of trading up another 25%. It's another sign that, in certain sectors, deals are 
still getting done. Two other examples from this week: Podium, which raised $125 million for its online customer-
messaging platform, and BigBasket, an online grocery startup from India that brought in a reported $60 million in 
new funding.  
 
8. Data deals 
Cohesity was another startup to secure major backing this week, hauling in $250 million at a $2.5 billion valuation to 
continue building out its data-storage services. The data industry could be transformed entirely if a different startup, 
PsiQuantum, achieves its ultimate aim of building a high-powered quantum computer; it announced $150 million in 
new funding this week from an investor list that includes Microsoft's M12 venture arm. 
 
9. Astronomical acquisitions 
Koch Industries completed its full takeover of enterprise software giant Infor this week, buying out Golden Gate 
Capital's remaining stake at an astronomical valuation that earlier reports pegged at $13 billion. It was also a notable 
week for one of astronomy's most famous names: The VC backers of Galileo Financial Technologies agreed to sell 
the company to SoFi for $1.2 billion, continuing a string of huge fintech mergers in 2020 that also includes Visa's 
planned $5.3 billion purchase of Plaid and Intuit's anticipated $7.1 billion takeover of Credit Karma.  
 
*Correction: This post has been updated to reflect that Sentinel Capital Partners is not a current backer of TGI Friday's; 
the firm fully exited its investment in 2019. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://pitchbook.com/news/articles/keros-cuts-through-market-headwinds-with-biotechs-latest-ipo
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Start Your 5G Journey Now with 4G LTE 

Lost amid the noise around 5G is that well into this decade, 4G LTE will remain the strongest contender for IIoT 
solutions, even as we prepare for the 5G era. 
 
By Ludger Boeggering  
 
It’s hardly news that we’re at the cusp of the fourth industrial revolution. The Internet of Things (IoT), artificial 
intelligence, ubiquitous wireless connectivity, mixed reality, blockchain, autonomous vehicles, the cloud—these and 
countless other recent developments are changing the way industries operate. The promise: the merger between 
digital and physical systems into the Industrial Internet of Things (IIoT) —a cyber-physical system that’s a 
fundamental building block of Industry 4.0 (Fig. 1). 
 

 
 
In the limelight and often polarizing is 5G. To some, the fifth generation of cellular communication technology is 
over-hyped. Others are preparing to upend their industries to get in on the action as early adopters. Somewhere in 
between, the more cautious are investing in 5G to gain the experience needed to create new products and solutions 
that they can offer to their customers once the dust settles and the technology is mature. 
 
Precisely because of all the hype, this confusion is hardly a surprise. With the industry-relevant facets of 5G still a few 
years from widespread adoption, traditionally conservative industries will be tempted to hold off investments into 
the IIoT until the new standard in 3GPP’s Release 17 is fully implemented. After all, why pour money into 4G LTE—a 
technology that seems to be on the verge of becoming outdated—when a technological revolution is in the making? 
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There’s just one thing: Far from obsolescence, 4G LTE still gains traction and will continue to grow its footprint for 
years to come, dominating the market for even longer. In fact, 4G LTE networks will complement and even underpin 
5G networks as they take root. 
 
A point that tends to get lost amid the noise around 5G is that well into this decade, 4G LTE will remain the strongest 
contender for IIoT solutions (Fig. 2). In this article, we’ll lay out why. We’ll also look at how best to prepare for the 
new 5G era and explore ways to start tapping into the value 5G will bring—using today’s 4G LTE technology. 
 

 
 
A Game-Changer... Eventually 
There’s no doubt that 5G will be transformational and that much of the hype surrounding it is warranted. It even 
stands a chance of living up to its lofty ambition of fundamentally transforming the role cellular communication 
technologies play in society, culminating in an “Internet of Everything,” built on several disruptive innovations: 
 

• 5G adds new spectrum bands, including sub 1 GHz and mmWave (>24 GHz), to expand capacity. 
• It offers up to 1-GHz channel bandwidth in mmWave bands to achieve ultra-high broadband speeds. 
• It introduces a new radio interface (5G NR) that’s versatile enough to serve diverse needs. 
• It will require a new core network with small cells, network slicing, network virtualization, edge computing, 

and more to meet requirements and tailor performance to industry-specific requirements. 
 
Defined by 3GPP, the standardization body responsible for defining global cellular-communications standards, 5G’s 
specifications cater to diverse new use cases that are relevant in industrial applications. Ranging from a new 
generation of human-machine interfaces to automated manufacturing to ubiquitous sensing and cloud connectivity, 
each use case can be enabled using the right balance between 5G’s three fundamental pillars: 
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• Enhanced mobile broadband (eMBB) will deliver data-transfer rates in excess of 10 Gb/s while increasing 
capacity by three orders of magnitude. 

• Ultra-reliable, low-latency communication (URLLC) will target an astounding reliability of up to 99.9999% 
with latencies in the milliseconds. 

• Finally, massive machine-type communication (mMTC) will further extend the promise of today’s low-power, 
wide-area networks (LPWANs), delivering sporadic data with low power requirements and at low cost. 

 
A Staggered Rollout 
That’s a lot to look forward to. But fully rolling out 5G around the globe will take time. We’ll see mobile network 
operators align their schedules with the business cases they consult in their respective markets, as well as with their 
willingness and capacity to make the required investments. Moreover, 3GPP isn’t releasing the 5G specifications in 
one fell swoop for all industries. Instead, each new release brings additional features to the technology. 
 
3GPP Release 15 was mostly about making possible eMBB and its high-speed data transfer, primarily targeting 
consumer markets. Release 15 was further broken down into three sub-releases. The first, focusing on the non-
standalone (NSA) implementation of the technology on the back of 4G LTE networks, was put on a fast track and 
delivered in late 2017. Major mobile network operators (MNOs) have since brought the technology to key markets in 
urban areas. 
 
The second sub-release, which deals with the standalone implementation of 5G, was finalized in mid-2018. The final 
sub-release followed in early 2019, adding several technical enhancements. Because MNOs are still busy rolling out 
5G NSA, it could still be a few years before we see commercial rollouts of the standalone variant. 
3GPP Release 16, slated for the first half of 2020, will finally address the two pillars that most impact the connected 
industry: URLLC and, finally, mMTC. URLLC, in particular, will require dedicated network implementation. Release 17, 
scheduled for the last quarter of 2021, will further expand these pillars. 
 
A Smooth Transition for LPWANs 
To ensure the longevity of today's LPWAN solutions, which are only beginning to ramp up, the 3GPP consortium is 
going out of its way to ensure a smooth migration path from 4G LTE to 5G technologies. 
 
Not only will LTE networks be available for another decade or more, but they’re also expected to continue their 
evolution well into the 5G era, future-proofing investments with further improvements in power consumption, 
performance, device size, features, and cost. Backwards compatibility will ensure that 4G LTE solutions continue to 
deliver even as 5G goes mainstream. And “legacy” LPWAN devices, which work on today’s 4G networks, will be 
made compatible with 5G networks. 
 
This explains why some industries are embracing advances provided by 4G LTE to streamline their operations, 
increasing their efficiencies and growing their productivity. It’s a trend that will only accelerate as we enter the 5G 
era, changing the entire logic on the factory floor, where a heavily fragmented market of wired technologies still 
dominates today. 
 
Today’s manufacturing sites, for example, are made up of “connectivity islands” separated by gateways at the field 
level. Because existing technology standards are fragmented and, consequently, lack interoperability, simply getting 
different industrial networking technologies to connect requires a series of protocol translations. 
 
Contrast that to Industry 4.0’s promise of full transparency across all processes and assets at all times, with seamless 
communication between goods, production systems, supply and distribution chains, people, and processes, all on 
the back of unified, robust, and reliable wireless connectivity. 
 
New Emerging Business Models 
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But it isn’t just operations that are being redefined. Entire business models are being shaken up, driven by facilitated 
access to data (Fig. 3). Generated faster than ever—across industrial verticals—it’s gaining strategic value as an 
enabler of real-time quality control, predictive maintenance, integrated supply and distribution chains, workforce 
monitoring, and more. This fundamentally changes the ways industries operate. 
 

 
 
A case in point: Industry 4.0 is accelerating the speed of business under the slogan, “Today’s order is tomorrow’s 
delivery.” It’s simultaneously reversing the decades-old trend of centralized mass production: Demand for mass-
produced goods that are customized down to the individual unit can only be met on time if production capacity 
moves closer to the end customers. 
 
Full traceability is just as disruptive: Thanks to Industry 4.0, operation managers can know the exact source of each 
piece used in every single device they produce. Even when deployed, devices can be continually monitored, 
revealing weaknesses in the manufacturing process that can be addressed to improve the quality of future products. 
And customers reap the benefits of a new level of data- and insight-driven service and support. 
 
Moreover, by embracing technologies that don’t require wired connectivity, Industry 4.0 makes manufacturing 
more agile and more versatile. Easier to deploy than the wired solutions of the past, LPWAN and 5G technologies 
reduce the investment needed to gather huge amounts of sensed data. They accelerate implementation in existing 
and new installations. They deliver higher quality information and improve operator safety. And finally, they’re much 
more flexible to implement and easier to scale. 
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Lifting Industrial Automation to New Heights 
Tapping into this pool of data and translating it into actual benefits will require a new, more holistic way of thinking 
about the flows of resources, goods, and people, as well as of supply, production, and distribution chains. Not to 
mention the operation and maintenance of all the machines and other installations, and the safety and wellbeing of 
the people involved. 
 
Setting up and running this new way of communicating between goods, production systems, and processes will 
require extensive human thinking and supervision and a deeper understanding of all aspects of the production 
process. Likewise, rationalizing processes on the conveyor belt will demand more sophisticated planning, creation, 
and process management, combined with a move to strengthen local production capacity. 
 
The culmination of this holistic approach—the marriage between operational technology (OT) and information 
technology (IT)—will be the digital twin, a virtual representation of all relevant information about the manufacturing 
process. As digital twins mature, they will progress both in scope and depth. They will tie together increasingly more 
detailed data on resources, products, and assets, as well as information on the status and performance of the 
operational infrastructure, the machines, and even external supply chains. 
 
Private Networks: A Stepping-Stone on the Way to 5G 
It will, however, be years before the industry-relevant facets of 5G are rolled out on public networks. In the 
meantime, non-public networks, owned and operated by enterprises or professional service providers, will be the 
quickest way to solve the challenges of reliability, availability, low turnaround time, and data privacy. 
 
Already available using 4G LTE, non-public networks give companies the possibility to adjust network parameters 
and radio spectrum utilization to meet industry-specific needs. These private networks can enable mission-critical 
applications, ultra-low latencies, ultra-high data-transfer rates, or an extra level of safety that rival those offered by 
5G. 
 
Manufacturing sites, warehouses, supply chains, and logistics are obvious beneficiaries of private networks. To the 
extent that they leverage wireless connectivity at all, manufacturing sites tend to be made up of a patchwork of 
technologies that can’t be integrated into a single platform, limiting the complexity of applications that they can 
enable. 4G LTE and later 5G private networks offer a new level of versatility, scalability, and ease of implementation. 
 
Several countries have begun to reserve spectrum specifically for industrial private cellular networks. Germany has 
reserved spectrum in the range from 3.7 to 3.8 GHz, with Sweden likely to follow suit. Japan has reserved spectrum 
at 2.4, 4.5, 4.6, and 28.2-29.1 GHz, while the UK has reserved spectrum at 1.8, 2.3, 3.8-4.2, and 24.25-26.5 GHz. 
 
On request, the German Federal Network Agency is allocating frequencies for a limited period of up to 10 years, with 
annual fees in the four- to five-digit ranges (Euros) based on the requested bandwidth, the duration of allocation, 
and the coverage area. It’s an attractive offering that hasn’t been universally welcomed by mobile network 
operators, not least because it cuts a significant slice out of the frequency spectrum. 
 
Shaping the Future of the Connected Industry 
At u-blox, we are strongly engaged in shaping the future of the connected industry. As active members of the 3GPP 
consortium, we participate and contribute to NB-IoT and mMTC standardization. In addition, we are engaged in pilot 
studies exploring the requirements and performance of 5G technology in industrial use cases. 
 
5G-SMART (Fig. 4), funded by the European Commission, brings together partners from industry (Bosch, ABB, 
Ericsson, and u-blox among others) and research (Lund University, Universitat Politechnica de Valencia, and 
Fraunhofer Institute), to evaluate the potential of 5G in real manufacturing environments. And as an active member 
of 5G-ACIA, we are working with a diverse team of IT and OT industrial partners to ensure the best possible 
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applicability of 5G technology and 5G networks for connected industries, particularly manufacturing and process 
industries. 
 

 
 
Start Today 
By broadening the scope of applications that are possible with cellular communication technologies, 5G is poised to 
take the connected industry to the next level. But it will still be several years before the industry-relevant facets of 
the standard are mature and mobile network operators roll out the infrastructure needed to implement 5G-based 
solutions. 
 
The good news is that the 3GPP is going out of its way to provide a smooth transition from today’s 4G LPWA 
technologies to their 5G successors. This means that you can embark on your 5G journey today, embrace the 
possibilities 4G LPWA already offers to enable new business models, and gain a technological head start over your 
competition that will pay dividends in the long run. 
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uDepth: Real-time 3D Depth Sensing on the Pixel 4 

Posted by Michael Schoenberg, uDepth Software Lead and Adarsh Kowdle, uDepth Hardware/Systems Lead, Google 
Research 
 
The ability to determine 3D information about the scene, called depth sensing, is a valuable tool for developers and 
users alike. Depth sensing is a very active area of computer vision research with recent innovations ranging from 
applications like portrait mode and AR to fundamental sensing innovations such as transparent object detection. 
Typical RGB-based stereo depth sensing techniques can be computationally expensive, suffer in regions with low 
texture, and fail completely in extreme low light conditions. 
 
Because the Face Unlock feature on Pixel 4 must work at high speed and in darkness, it called for a different 
approach. To this end, the front of the Pixel 4 contains a real-time infrared (IR) active stereo depth sensor, called 
uDepth. A key computer vision capability on the Pixel 4, this technology helps the authentication system identify the 
user while also protecting against spoof attacks. It also supports a number of novel capabilities, such as after-the-
fact photo retouching, depth-based segmentation of a scene, background blur, portrait effects and 3D photos. 
 
Recently, we provided access to uDepth as an API on Camera2, using the Pixel Neural Core, two IR cameras, and an 
IR pattern projector to provide time-synchronized depth frames (in DEPTH16) at 30Hz. The Google Camera App uses 
this API to bring improved depth capabilities to selfies taken on the Pixel 4. In this post, we explain broadly how 
uDepth works, elaborate on the underlying algorithms, and discuss applications with example results for the Pixel 4. 
 
Overview of Stereo Depth Sensing 
All stereo camera systems reconstruct depth using parallax. To observe this effect, look at an object, close one eye, 
then switch which eye is closed. The apparent position of the object will shift, with closer objects appearing to move 
more. uDepth is part of the family of dense local stereo matching techniques, which estimate parallax 
computationally for each pixel. These techniques evaluate a region surrounding each pixel in the image formed by 
one camera, and try to find a similar region in the corresponding image from the second camera. When calibrated 
properly, the reconstructions generated are metric, meaning that they express real physical distances. 
 

 
Pixel 4 front sensor setup, an example of an active stereo system. 

To deal with textureless regions and cope with low-light conditions, we make use of an “active stereo” setup, which 
projects an IR pattern into the scene that is detected by stereo IR cameras. This approach makes low-texture regions 
easier to identify, improving results and reducing the computational requirements of the system. 
 
What Makes uDepth Distinct? 
Stereo sensing systems can be extremely computationally intensive, and it’s critical that a sensor running at 30Hz is 
low power while remaining high quality. uDepth leverages a number of key insights to accomplish this. 
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One such insight is that given a pair of regions that are similar to each other, most corresponding subsets of those 
regions are also similar. For example, given two 8x8 patches of pixels that are similar, it is very likely that the top-left 
4x4 sub-region of each member of the pair is also similar. This informs the uDepth pipeline’s initialization procedure, 
which builds a pyramid of depth proposals by comparison of non-overlapping tiles in each image and selecting those 
most similar. This process starts with 1x1 tiles, and accumulates support hierarchically until an initial low-resolution 
depth map is generated. 
 
After initialization, we apply a novel technique for neural depth refinement to support the regular grid pattern 
illuminator on the Pixel 4. Typical active stereo systems project a pseudo-random grid pattern to help disambiguate 
matches in the scene, but uDepth is capable of supporting repeating grid patterns as well. Repeating structure in 
such patterns produces regions that look similar across stereo pairs, which can lead to incorrect matches. We 
mitigate this issue using a lightweight (75k parameter) convolutional architecture, using IR brightness and neighbor 
information to adjust incorrect matches — in less than 1.5ms per frame. 
 

 
Neural depth refinement architecture. 

 
Following neural depth refinement, good depth estimates are iteratively propagated from neighboring tiles. This 
and following pipeline steps leverage another insight key to the success of uDepth — natural scenes are typically 
locally planar with only small nonplanar deviations. This permits us to find planar tiles that cover the scene, and only 
later refine individual depths for each pixel in a tile, greatly reducing computational load. 
 
Finally, the best match from among neighboring plane hypotheses is selected, with subpixel refinement and 
invalidation if no good match could be found. 
 

 
Simplified depth architecture. Green components run on the GPU, yellow on the CPU, and blue on the Pixel Neural Core. 
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When a phone experiences a severe drop, it can result in the factory calibration of the stereo cameras diverging 
from the actual position of the cameras. To ensure high-quality results during real-world use, the uDepth system is 
self-calibrating. A scoring routine evaluates every depth image for signs of miscalibration, and builds up confidence 
in the state of the device. If miscalibration is detected, calibration parameters are regenerated from the current 
scene. This follows a pipeline consisting of feature detection and correspondence, subpixel refinement (taking 
advantage of the dot profile), and bundle adjustment. 
 

 

Left: Stereo depth with inaccurate calibration. Right: After autocalibration. 

For more details, please refer to Slanted O(1) Stereo, upon which uDepth is based. 
 
Depth for Computational Photography 
The raw data from the uDepth sensor is designed to be accurate and metric, which is a fundamental requirement for 
Face Unlock. Computational photography applications such as portrait mode and 3D photos have very different 
needs. In these use cases, it is not critical to achieve video frame rates, but the depth should be smooth, edge-
aligned and complete in the whole field-of-view of the color camera. 

 

Left to right: raw depth sensing result, predicted depth, 3D photo. Notice the smooth rotation of the wall, 
demonstrating a continuous depth gradient rather than a single focal plane. 

https://ieeexplore.ieee.org/abstract/document/8593800
https://ai.googleblog.com/2019/12/improvements-to-portrait-mode-on-google.html
https://1.bp.blogspot.com/-sf7Zu3DC61c/Xo-47BtaGGI/AAAAAAAAFqE/bcX7g9RtH-EZctGaYNeXsB_c_i2JmZqGgCLcBGAsYHQ/s1600/image7.png
https://1.bp.blogspot.com/-ZcW7jhfkO8U/Xo-5LMyUtWI/AAAAAAAAFqQ/R_JlMA49IH8dQTY333dbkCz35Or0Kf3BQCLcBGAsYHQ/s1600/image3.gif
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To achieve this we trained an end-to-end deep learning architecture that enhances the raw uDepth data, inferring a 
complete, dense 3D depth map. We use a combination of RGB images, people segmentation, and raw depth, with 
a dropout scheme forcing use of information for each of the inputs.  
 

 
Architecture for computational photography depth enhancement. 

 
To acquire ground truth, we leveraged a volumetric capture system that can produce near-photorealistic models of 
people using a geodesic sphere outfitted with 331 custom color LED lights, an array of high-resolution cameras, and a 
set of custom high-resolution depth sensors. We added Pixel 4 phones to the setup and synchronized them with the 
rest of the hardware (lights and cameras). The generated training data consists of a combination of real images as 
well as synthetic renderings from the Pixel 4 camera viewpoint. 
 

 
Data acquisition overview 
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Putting It All Together 
With all of these components in place, uDepth produces both a depth stream at 30Hz (exposed via Camera2), and 
smooth, post-processed depth maps for photography (exposed via Google Camera App when you take a depth-
enabled selfie). The smooth, dense, per-pixel depth that our system produces is available on every Pixel 4 selfie with 
Social Media Depth features enabled, and can be used for post-capture effects such as bokeh and 3D photos for 
social media. 
 
Finally, we are happy to provide a demo application for you to play with that visualizes a real-time point cloud from 
uDepth — download it here (this app is for demonstration and research purposes only and not intended for 
commercial use; Google will not provide any support or updates). This demo app visualizes 3D point clouds from 
your Pixel 4 device. Because the depth maps are time-synchronized and in the same coordinate system as the RGB 
images, a textured view of the 3D scene can be shown, as in the example visualization below: 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://storage.googleapis.com/gresearch/pixel4-udepth/udepth.zip
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Private M&A in the Post-Pandemic World: How COVID-19 Could Shape Deal-Making in the Future 

By Alexander W. Burdulia, Steven Tran, Mark Uhrynuk, James West of Mayer Brown 
 
Equity markets around the world are suffering their worst performance since the Global Financial Crisis, with the 
COVID-19 pandemic causing the S&P 500 to suffer its worst quarterly losses since 2008, oil prices plunging 
dramatically and the global economy looking increasingly shaky. As businesses in virtually every sector feel the 
impact, it is very likely the pandemic will have significant, and potentially long-lasting, implications for future M&A 
deal‑making globally. 
 
This article discusses how parties in the United States, the United Kingdom and Hong Kong have historically 
addressed certain key aspects of private M&A deals, and suggests how the COVID-19 experience could impact the 
ways they approach these points in the post‑pandemic world. 
 
MAC Clauses 
The pandemic will significantly shape how parties to an M&A deal view, and perhaps negotiate, Material Adverse 
Change (MAC) clauses in their transaction documents. These are contractual provisions that essentially seek to give 
a buyer the right to walk away from a transaction before closing, upon the occurrence of events that are detrimental 
to the target’s business during the period between signing and closing. In an M&A deal they can take several forms: 
 
The parties may include a standalone condition to closing that no MAC has occurred; 
The seller may give a representation or warranty that no MAC has occurred (which is then “brought down”, or 
repeated, at closing); or 
The occurrence of a MAC may give the buyer a standalone right to terminate a signed agreement before closing. 
When MAC clauses are included in an agreement, the definition of an MAC is often heavily negotiated. Broadly-
drafted definitions (which buyers typically favour) will permit buyers to walk away from a deal if there is any adverse 
change in the target’s business or general market conditions, and may even reference specific events such as the 
loss of a certain number of key customer relationships. Conversely, a narrower MAC definition (which sellers will 
want to achieve in practice) will limit the universe of events that constitute an “adverse change”, including by 
carving out any “adverse change” with a wide-ranging economic impact that does not disproportionately impact the 
target’s business. 
 
In the US, MAC clauses are fairly common in M&A deals as either standalone closing conditions or representations 
that no MAC has occurred. Such clauses of any kind permitting a buyer to walk away from a transaction are less 
common in the UK, where the prevailing view is often that a buyer should take risk on a transaction from signing, 
except for any required consents such as antitrust clearance. Market practice regarding MAC clauses is less settled in 
Hong Kong, but when they are included they are likely to be narrowly defined, limited to events within the seller’s or 
target’s control and include the broader, seller-friendly, carve-outs described above. 
 
In the future, the COVID-19 experience will most likely cause parties to an M&A deal in any jurisdiction to place a 
greater importance on MAC clauses – sellers are likely to want to negotiate more specific carve-outs from them to 
prevent matters originating from events such as COVID-19 from constituting a MAC (with specific references to 
COVID-19, epidemics and pandemics carved out from the circumstances that would trigger a MAC). Conversely, 
buyers might insist on a clear walk-away right from the deal if the business suffers a materially adverse (even if only 
short term) impact due to COVID-19 and similar events. These more specific walk-away rights may take the form of 
closing conditions tied directly to potential vulnerabilities or issues of concern with the target or its operations. 
 
Due Diligence 
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Buyers in M&A deals in all jurisdictions will conduct some degree of due diligence on a target company to identify 
legal, operational and other risks before signing or closing a transaction. The focus and degree of diligence will vary 
on a deal-by-deal basis due to a variety of factors. Additionally, it is customary in some jurisdictions for a seller to 
expedite the diligence process by providing the buyer with its own diligence report. These “vendor due diligence” 
reports are rare in the US, but reasonably common in auction processes in the UK and Hong Kong. Even where a 
vendor due diligence report is provided, however, buyers will typically conduct some level of limited or confirmatory 
due diligence of their own. In any event, given the unpredictable nature of cataclysmic events such as the current 
pandemic and its effects on businesses, buyers may in the future review any vendor due diligence reports with 
heightened scrutiny to avoid missing potential risks. 
 
In a post-COVID-19 world, buyers may be more inclined to undertake more detailed due diligence on certain areas to 
better understand the geographical scope and dependencies of a target’s operations and how COVID-19 or other 
events in the future might affect them or cause similar seismic disruptions to the business. Areas of increased focus 
from an operational perspective may include supply-chain dependency and resilience, as well as business continuity 
planning. From a reputational perspective, the COVID-19 pandemic has also shown that matters of health, safety and 
employee welfare can present significant concerns, and may therefore warrant enhanced focus on future diligence 
exercises. There may also be an increased focus from buyers on reviewing the target’s key commercial contracts to 
assess parties’ ability to terminate, as well as the scope of any force majeure clauses. Ultimately, as potential 
diligence pitfalls and reputational risks abound in this environment, buyers will take the current need for heightened 
scrutiny in the diligence process as an opportunity to identify weaknesses in their own existing processes and 
improve going forward. 
 
Valuation and Purchase Price Adjustments 
One of the key issues in all M&A transactions involves addressing the risk of shifts in the value of the business over 
the course of the transaction. Parties to an M&A transaction often take one of two principal approaches in 
addressing and allocating such risks: purchase price adjustments, also known as completion accounts mechanisms, 
and locked-box mechanisms. A purchase price adjustment is a mechanism (which is generally viewed to be more 
buyer-friendly) in which price is determined post-closing by reference to a set of accounts made up to the closing 
date (usually prepared by the buyer), so price risk passes to the buyer at closing. Purchase price adjustments can 
reference numerous financial metrics, but are most frequently tied to changes in cash, debt and working capital. 
 
Alternatively, under a locked-box mechanism (which is typically considered to be more seller-friendly), the purchase 
price is determined by reference to a set of management accounts, drawn up to a date up to a few months prior to 
signing, that the buyer and its financial advisors have put under significant scrutiny as part of the due diligence 
process. Under this mechanism, risk passes to the buyer at that earlier time. The parties then negotiate restrictions 
on the seller’s ability to extract value from the date of such locked-box accounts, including the items that will 
constitute permitted “leakage” of value before closing. 
 
In the US, purchase price adjustments are most common, but locked box mechanisms are not unusual. Both 
purchase price adjustments and locked-box mechanisms are used in the UK, though locked-box mechanisms are 
now the most common approach (they are the default position where the seller is a financial sponsor). Hong Kong 
agreements generally take an approach similar to the UK, although the latest audited accounts will normally be used 
as the locked-box accounts if the gap between the accounts date and the signing date is relatively short. 
 
Buyers in future M&A deals that occur during similarly uncertain times will likely give closer consideration to 
provisions in transaction documents relating to the purchase price and related adjustments to it, as the uncertainty 
surrounding the likely impact of significantly disruptive events such as the COVID-19 pandemic makes valuation 
particularly challenging. This is especially true where a locked-box mechanism is used to value a target company in 
an industry sector or geographic location that is materially and adversely affected by the current pandemic, or that 
could be by similar events in the future. In those cases, buyers may want to shift back to the more traditional 
completion accounts/purchase price adjustment mechanisms in the transaction documents to limit a buyer’s risk 
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from a target’s declining working capital, increased reliance on debt or diminishing asset values. Additionally, parties 
will likely be acutely attuned to potentially negative impacts on certainty of payment and corresponding liquidity 
concerns arising out of future disruptive events, as well as the effects that a situation like the COVID-19 pandemic 
could have on more exotic purchase price adjustment mechanisms such as earn-outs and deferred consideration 
arrangements. 
 
It is difficult to say with certainty whether events such as the present pandemic will have any lasting effects on the 
approach parties adopt in future M&A transactions and the impact on deal-making more broadly, particularly as the 
situation continues to evolve on an almost daily basis. However, given the speed and frightening ease with which 
COVID-19 has impacted businesses, the economy and life in general across the globe, M&A dealmakers are 
poignantly reminded of how quickly things can change as a result of events beyond their control. Accordingly, it 
would not be surprising that our experiences today, in the current environment, forever shape the approach to M&A 
deals in the post-pandemic world. 
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AI startups raised $6.9 billion in Q1 2020, a record-setting pace before Coronavirus 

By Chris O’Brien  
 
AI startups continued to outpace the overall U.S. venture capital market in the first quarter of 2020, but the 
coronavirus pandemic is expected to have a severe impact on funding across all sectors for the rest of the year. 
 
According to data from the National Venture Capital Association, 285 AI-related companies in the U.S. raised $6.9 
billion in the first quarter of 2020. At that pace, AI funding would have easily topped the $19.98 billion raised by 1,509 
companies in 2019, according to the Q1 2020 PitchBook-NVCA Venture Monitor. The report adjusted the latter up 
from its previous report of $18.05 billion for 2019. 
 
Those figures are the lastest sign of the growing impact technologies such as artificial intelligence and machine 
learning are having on an expanding range of industries. As algorithms and data collection methods grow and 
mature, venture 
capitalists are 
increasingly 
willing to bet on 
startups they 
believe could be 
the big winners in 
this emerging era 
of computing. 
 
AI startups had 
been seeing 
strong 
momentum 
throughout 2019, 
even as the 
broader venture 
capital market 
declined slightly. 
 
In contrast to AI 
funding, the 
overall VC market 
was roughly flat 
in the first 
quarter of 2020, 
even before 
coronavirus 
lockdowns had a 
major impact. 
According to the 
report, 2,298 
companies raised 
$34.2 billion, a 
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pace that would have just about matched the $136.1 billion raised in 2019. 
 
However, it should be noted that the amounts raised in 2019 and 2018 still represented big leaps over the annual 
average rate for the previous decade. 

 
 
 
Of course, this momentum is expected to be sharply curtailed in the current quarter as venture capital, like all 
sectors of the economy, suffers a big hit. 
 
“Venture investors, who had $121 billion in dry powder as of mid-year 2019, have not stopped investing, but many are 
being more conservative in their approach,” the report says, taking an early pulse on the current state of affairs. 
“The focus has primarily turned to their existing portfolio companies, ensuring companies have enough cash runway 
and stressing efficiency. New deals are still happening, but most of these had already been in the pipeline prior to 
the onset of the pandemic. Investment pace will likely slow down if shelter-in-place orders are still in effect once 
deals that were already in progress or in the pipeline are completed, since VC is a business that revolves around in-
person meetings with founding teams before making an investment.” 
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How Tencent’s WeChat Poses Creeping Threat to Apple 

By Wayne Ma and Juro Osawa  
 
Three years ago, Tencent’s top executives flew to Cupertino, California, for a meeting with Apple CEO Tim Cook. 
Their mission: mollify Apple executives worried that a new feature in Tencent’s WeChat, China’s top social-
networking app, could upend the multibillion-dollar app ecosystem.  
 
The feature, called mini programs, would allow users to play casual games, hail taxis and make purchases without 
ever leaving the WeChat app. Instead, users would access a mini program from within WeChat, similar to opening a 
website in a browser, without needing to download another app. Soon after, Apple began delaying software 
updates to WeChat on iPhones, creating tensions between the two companies. 
 
The team from Tencent had come to broker a truce. They gave Cook a framed piece of Chinese folk art and assured 
him that WeChat’s mini programs would be too basic to compete with stand-alone apps and games, according to 
people familiar with the meeting and a photo of the visit that circulated in Chinese media. The executives convinced 
Apple that mini programs were more like appetizers to a main course, and that mini program users would eventually 
move over to iOS apps and games in the App Store, the people said.  
 
Three years later, Tencent’s mini programs have changed the way users engage with businesses and apps in China. 
And the growing diversity of mini programs makes stand-alone apps less important, which threatens to erode one of 
the iPhone’s advantages over Android phones—its stronger lineup of apps. Coming at a time when Chinese-made 
Android phones are becoming more powerful, losing the app advantage could make the iPhone less of a must-have 
device. 
 
For Apple, “the danger is that WeChat is going to be a new operating system,” said Siniša Spasojević, a Shanghai-
based software developer who builds mini programs for clients. He said he buys smartphones based on how well 
they work with WeChat. “It doesn’t matter if I like the phone or whether it works well,” he said. “I can’t live in China 
with a phone that doesn’t have WeChat.” 
 
People now use mini programs for movie and travel bookings, watching short videos, ordering food and playing 
casual games. They’re proving especially powerful for commerce. At HeyTea, a hugely popular Chinese beverage 
chain, customers do 70% of transactions through mini programs to skip waiting in lines, according to one person 
close to the company. The average WeChat user opens a mini program at least four times a day. WeChat users spent 
800 billion yuan ($113 billion) inside mini programs in 2019, a 160% increase from the previous year. 
 
At the same time, the number of iOS apps downloaded in China in 2019 has fallen 12% from a peak of 9.3 billion in 
2017, according to Sensor Tower. That compares with an increase of 22% to 7.1 billion apps downloaded in the U.S. 
over the same period. And developers are making fewer new apps for iPhone users in China. The number of iOS apps 
available in China as of February was down 20% from a peak of 1.84 million in 2018, Chinese government data shows. 
Meanwhile, App Store revenue growth in China has slowed to 11% in 2019 from triple-digit growth rates in 2015 and 
2016, according to analytics firm App Annie. 
 
Some software developers say Tencent’s mini programs might eventually replace stand-alone apps if they continue 
to grow in sophistication. They say mini programs are becoming more advanced and the superfast download speeds 
that come with the rollout of 5G networks will allow them to become even more powerful. Tencent has gradually 
added features to mini programs, such as 3-D graphics, augmented reality and live streaming, since their debut.  
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“Apple is the frog that Tencent is slowly boiling alive with all of these things,” said David Collier, whose startup, Rikai 
Labs, builds mini programs for customers.  
 
Tencent has to walk a fine line in how far it takes mini programs. The company, which is also the world’s biggest 
publisher of videogames in terms of revenue, can’t afford to anger one of the most powerful tech companies in the 
world. One in five Chinese smartphones is an iPhone using Apple’s iOS mobile operating system, according to Kantar 
Worldpanel. And Apple dominates the U.S. 
 
However, the balance of power is shifting in Tencent’s favor as Chinese companies like Huawei make phones whose 
performance rivals the iPhone’s. At its peak, Apple’s revenue in Greater China, which includes Hong Kong, Macau 
and Taiwan, was nearly $59 billion, representing 25% of its sales in 2015. That percentage has slowly declined to 
around 17%, or just under $44 billion, of sales last year.  
 
Developers say mini programs are already testing the bounds of what Apple allows in its iPhones by accessing 
certain phone functions that appear to violate Apple’s guidelines for third-party software code. 
 
“WeChat is definitely breaking [Apple’s] rules,” Spasojević said. “WeChat has APIs for camera access, GPS, all of it,” 
he said, referring to application programming interfaces that let outside mini program developers plug into 
WeChat’s—and by extension the iPhone’s—functions.  
 
Tencent didn’t reply to a request for comment. Apple said in a statement that mini programs have to comply with 
rules governing outside developers. 
 
Alternative to Apps 
When WeChat creator Allen Zhang first introduced mini programs in 2017, he said they’d be an easier-to-use 
alternative to stand-alone apps, which he said required a “tedious process” to download and manage on a 
smartphone.  
 
Known for his meticulous oversight of WeChat’s features, Zhang stressed that the social-messaging app shouldn’t 
become a platform or operating system. “WeChat is just a tool,” he said. “A good tool should...improve efficiency 
and disappear after you’re finished with it,” Zhang said at a conference for WeChat’s outside developers. 
 
His vision early on was that mini programs wouldn’t be distributed through an app store. Instead, users would find 
them by scanning QR codes at places like restaurants. Tencent would limit the way mini programs could be 
discovered so they’d only appear when needed. They wouldn’t offer notifications, nor could they be shared in social-
media feeds. They also couldn’t be used to play games.  
 
But Tencent’s mini programs have evolved far beyond those restrictions. The company now allows games, which 
comprise the largest category of mini programs available. Some mini programs offer media content such as video 
and news. Companies such as Chinese ride-hailing giant Didi Chuxing and bike-rental company Mobike have mini 
programs that are indistinguishable from their stand-alone app counterparts.  
 
The number of mini programs on WeChat topped 1 million a year after Tencent launched them—a milestone that 
took five years for Apple’s App Store to reach—and today there are some 2.4 million of them, according to Jisu App, 
a WeChat software developer. Last year, the most widely used WeChat mini program was a travel booking app from 
Tencent-backed Tongcheng-Elong, while the most popular mini game was Virus War, a 2-D game similar to Space 
Invaders, according to Chinese research firm Aladdin.  
 
U.S. tech giants such as Apple and Amazon have their own mini programs, and major U.S. brands such as Nike, 
McDonald’s and Starbucks also have created their own. Even Google, whose services are mostly banned in China, 
released a mini game akin to Pictionary, called Guess My Sketch. 
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“Mini programs are designed to entice people to do very quick actions in an impulsive way, like shop for low-priced 
items or hail a cab,” said Dandan Cheng, chief operations officer at Sinorbis, which helps businesses market 
themselves on WeChat. “Before mini programs were released, companies and brands had a lot of headaches 
figuring out how to finish the last step of the conversation, because users had to finish transactions on websites,” 
she said. “There was a disconnect or a break in the loop for these types of experiences.” 
 
To guarantee that mini programs download quickly, Tencent limits their size to 10 megabytes, which places 
restrictions on their complexity. For comparison, Gmail for iOS is nearly 200 megabytes. Because mini programs are 
written with the same computer code used to make websites, they are much easier, cheaper and faster to build than 
stand-alone apps, which use more complicated programming languages, according to software developers. This has 
made them popular among small and medium-size businesses in China, which often don’t have the resources to pay 
developers to make apps.  
 
However, skeptics say limitations on the size and software code of mini programs make them best suitable for 
simple transactions such as e-commerce, hotel bookings and ticket sales that would also work on a website.  
 
Tencent isn’t the first or only major tech company to roll out apps designed to run inside a web browser, also known 
as progressive web apps. Apple, Facebook, Google and Snapchat have all tried their hand at offering these apps. In 
2016, Google had “instant apps,” Apple launched the iMessage App Store for casual games, and Facebook rolled out 
Instant Games for its Messenger app. In 2018, Google tried again with a focus on gaming. Last year, Snapchat 
announced the debut of Snap Games. But none of these endeavors has had the success of WeChat’s mini programs, 
which can tap into the social media network’s hugely popular digital wallet to allow customers to make seamless 
payments. 
 
“Having payments embedded is a key thing,” said Matthew Brennan, a Chinese tech consultant. “With mini 
programs, you can actually get paid really, really easily and convert attention and traffic into transactions,” he said.  
 
Tencent Versus Apple 
Over the past few years, Apple has tried to limit what Tencent’s mini programs can do, adding language in its 
guidelines for app developers regarding the distribution of third-party code inside iOS apps, forbidding their 
distribution in an online store and banning in-app purchases of digital goods and services such as videos, music and 
game add-ons. In statements to The Information, Apple said mini programs aren’t apps, nor can they do all of the 
things apps can do.  
 
Apple said it bans digital commerce in mini programs because it can’t be confident that customers are receiving 
what they are paying for. Also, its systems can’t integrate mini programs to provide services such as purchase 
history or refunds.  
 
Tencent’s guidelines for developers of mini programs warn them not to offer digital goods and services in iOS. 
Developers must make sure prices and payment options are hidden when users access mini programs on WeChat for 
iOS, but they can show these options for Android versions of the same mini program. In a concession to Apple, 
Tencent recently added the ability for content creators in WeChat to charge users using Apple’s payment system—
which gives Apple its 30% cut—rather than via WeChat Pay only.  
 
Despite these guidelines, the way Tencent’s mini programs are designed still appear to violate Apple’s rules. Apple 
requires programs based on third-party code to only use capabilities available in WebKit, open-source software 
Apple used to develop its Safari Web browser. But mini programs have access to capabilities WebKit doesn’t offer, 
such as scanning for QR codes, audio recording and Bluetooth scanning.  
 
Developers also need to be registered members of Apple’s Developer Program, which charges an annual fee.  
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However, Tencent doesn’t require mini program developers to be part of the Developer Program. And mini 
programs have access to many iPhone functions—as long as users have given WeChat the same permissions.  
 
Apple declined to explain why WeChat is still allowed in the App Store despite apparently flaunting the rules. 
 
Developers say Apple’s guidelines on third-party software code are ill-equipped to handle mini programs, which 
operate differently than typical web-based apps. Several WeChat developers said they neither follow nor were even 
aware of Apple’s guidelines. Nor did they know that WeChat’s mini programs should comply with these strict rules. 
 
Executives at Apple and Tencent have downplayed tensions and chalked them up to misunderstandings. Still, at this 
point it may be too late for Apple to do much about Tencent’s ascendance. 
 
“Apple doesn’t have much choice,” Spasojević said. “If they ban WeChat from the App Store, they can forget about 
selling iPhones in China.” 
 
 

 
The Takeaway  
 
WeChat’s mini programs, which let people do a wide variety of things without leaving the app, have evolved in 
complexity over the past few years and are changing the way people engage with businesses in China. That raises 
growing questions for Apple, as the programs threaten to erase what differentiates the iPhone from other smartphone. 
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$5 Raspberry Pi boards power ventilators in COVID-19 fight 

By Peter Grad 
 
The Raspberry Pi Foundation is stepping up production of its Zero 
single-core boards to help combat the coronavirus. 
 
The Pi Zero will be used to power ventilators that have seen a huge 
surge in demand since the onset of the pandemic. Raspberry CEO 
and founder Eben Upton says it is the first time a Raspberry device 
will be used in medical equipment. 
 
Hospitals are turning to Raspberry boards for the same reasons as 30 
million tech hobbyists have since the company's inception in 2012: 

They are inexpensive and portable. 
 
In fact, the Pi Zero at $5 is the cheapest, lowest-powered board in the Raspberry lineup. The relatively modest 
demands of ventilator systems make the Pi Zero a perfectly suitable choice. 
 
Another reason hospitals are choosing the Pi Zero is the company's ability to produce them quickly. 
"Raspberry Pi 'builds to stock' rather than 'building to order,'" Upton told Tom's Hardware, which broke the story. 
"So we generally have products either on-hand or in the pipeline with short lead times." 
 
Pi-powered ventilators have not yet been tested in the United States. But a medical team in Colombia is designing a 
Pi-based model using easily obtainable mechanical parts such as car valves. After completion of testing on animals, 
they will perform their first tests on humans. 
 
Sales of Raspberry Pis are soaring. Some 1.75 million boards were sold the first quarter of the year. The Raspberry 
Foundation plans to manufacture a quarter million Pi units in the second quarter. 
 
The promise of inexpensive, portable ventilators is not the only driver behind the sales spike. The Pi line has always 
been popular among hobbyists who these days have more time than ever to stay home and experiment. 
 
In addition, educational institutions are rapidly incorporating Pi boards in devices for home schooling. Businesses, 
too, are using them for employees who must now work from home. The United Kingdom's National Health Service is 
distributing Pi units for its remote workers. 
 
The Pi Zero is the simplest of Raspberry boards. It features a single-core, 1GHz Broadcom BCM2835 processor and 
512MB RAM. The Raspberry Pi 4 B has a quad-core Cortex-A72 64-bit SoC Broadcom BCM2711 processor and 1GB 
RAM. The Zero is $5, the 4B with 2GB RAM is $35 and the 4GB model is $55. 
 
Raspberry Pi joins other companies in chipping in to manufacture parts for life-saving devices during the pandemic, 
including Dyson, Tesla, Razer and Maingear. Many small firms are joining the battle, too, including one tech firm in 
hard-hit Italy that last month rushed to produce sorely needed ventilator components using their own 3-D printers. 
 

 
More information: https://www.tomshardware.com/n … berry-pi-ventilators 
 

https://www.tomshardware.com/news/raspberry-pi-ventilators
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New scavenger technology allows robots to 'eat' metal for energy 

By University of Pennsylvania  
 
Rather than a battery, the researchers’ metal-
air scavenger vehicle gets energy from breaking 
chemical bonds in the aluminum surface it 
travels over. The vehicle keeps going until the 
hydrogel slab it’s dragging dries out or the 
surface is completely corroded, but a freely 
moving robot could seek out new sources of 
water and metal. Credit: University of 
Pennsylvania 

 
When electronics need their own power 
sources, there are two basic options: 
batteries and harvesters. Batteries store 
energy internally, but are therefore heavy 
and have a limited supply. Harvesters, 

such as solar panels, collect energy from their environments. This gets around some of the downsides of batteries 
but introduces new ones, in that they can only operate in certain conditions and can't turn that energy into useful 
power very quickly. 
 
New research from the University of Pennsylvania's School of Engineering and Applied Science is bridging the gap 
between these two fundamental technologies for the first time in the form of a "metal-air scavenger" that gets the 
best of both worlds. 
 
This metal-air scavenger works like a battery, in that it provides power by repeatedly breaking and forming a series 
of chemical bonds. But it also works like a harvester, in that power is supplied by energy in its environment: 
specifically, the chemical bonds in metal and air surrounding the metal-air scavenger. 
 
The result is a power source that has 10 times more power density than the best energy harvesters and 13 times 
more energy density than lithium-ion batteries. 
 
In the long term, this type of energy source could be the basis for a new paradigm in robotics, where machines keep 
themselves powered by seeking out and "eating" metal, breaking down its chemical bonds for energy like humans 
do with food. 
 
In the near term, this technology is already powering a pair of spin-off companies. The winners of Penn's annual Y-
Prize Competition are planning to use metal-air scavengers to power low-cost lights for off-grid homes in the 
developing world and long-lasting sensors for shipping containers that could alert to theft, damage or even human 
trafficking. 
 
The researchers, James Pikul, assistant professor in the Department of Mechanical Engineering and Applied 
Mechanics, along with Min Wang and Unnati Joshi, members of his lab, published a study demonstrating their 
scavenger's capabilities in the journal ACS Energy Letters. 
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The motivation for developing their metal-air scavenger, or MAS, stemmed from the fact that the technologies that 
make up robots' brains and the technologies that power them are fundamentally mismatched when it comes to 
miniaturization. 

 
 
As the size of individual transistors shrink, chips provide more computing power in smaller and lighter packages. But 
batteries don't benefit the same way when getting smaller; the density of chemical bonds in a material are fixed, so 
smaller batteries necessarily mean fewer bonds to break. 
 
"This inverted relationship between computing performance and energy storage makes it very difficult for small-
scale devices and robots to operate for long periods of time," Pikul says. "There are robots the size of insects, but 
they can only operate for a minute before their battery runs out of energy." 
 
Worse still, adding a bigger battery won't allow a robot to last longer; the added mass takes more energy to move, 
negating the extra energy provided by the bigger battery. The only way to break this frustrating inverted 
relationship is to forage for chemical bonds, rather than to pack them along. 
 
"Harvesters, like those that collect solar, thermal or vibrational energy, are getting better," Pikul says. "They're often 
used to power sensors and electronics that are off the grid and where you might not have anyone around to swap 
out batteries. The problem is that they have low power density, meaning they can't take energy out of the 
environment as fast as a battery can deliver it." 
 
"Our MAS has a power density that's ten times better than the best harvesters, to the point that we can compete 
against batteries," he says, "It's using battery chemistry, but doesn't have the associated weight, because it's taking 
those chemicals from the environment." 
 
Like a traditional battery, the researchers' MAS starts with a cathode that's wired to the device it's powering. 
Underneath the cathode is a slab of hydrogel, a spongy network of polymer chains that conducts electrons between 
the metal surface and the cathode via the water molecules it carries. With the hydrogel acting as an electrolyte, any 

https://youtu.be/4Rg2GELb7MI
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metal surface it touches functions as the anode of a battery, allowing electrons to flow to the cathode and power 
the connected device. 
 
For the purposes of their study, the researchers connected a small motorized vehicle to the MAS. Dragging the 
hydrogel behind it, the MAS vehicle oxidized metallic surfaces it traveled over, leaving a microscopic layer of rust in 
its wake. 
 
To demonstrate the efficiency of this approach, the researchers had their MAS vehicle drive in circles on an 
aluminum surface. The vehicle was outfitted with a small reservoir that continuously wicked water into the hydrogel 
to prevent it from drying out. 
 

 
 
"Energy density is the ratio of available energy to the weight that has to be carried," Pikul says. "Even factoring in 
the weight of the extra water, the MAS had 13 times the energy density of a lithium ion battery because the vehicle 
only has to carry the hydrogel and cathode, and not the metal or oxygen which provide the energy." 
 
The researchers also tested the MAS vehicles on zinc and stainless steel. Different metals give the MAS different 
energy densities, depending on their potential for oxidation. 
 
This oxidation reaction takes place only within 100 microns of the surface, so while the MAS may use up all the 
readily available bonds with repeated trips, there's little risk of it doing significant structural damage to the metal it's 
scavenging. 
 
With so many possible uses, the researchers' MAS system was a natural fit for Penn's annual Y-Prize, a business plan 
competition that challenges teams to build companies around nascent technologies developed at Penn Engineering. 
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This year's first-place team, Metal Light, earned $10,000 for their proposal to use MAS technology in low-cost 
lighting for off-grid homes in the developing world. M-Squared, which earned $4,000 in second place, intends to use 
MAS-powered sensors in shipping containers. 
 
"In the near term, we see our MAS powering internet-of-things technologies, like what Metal Light and M-Squared 
propose," Pikul says. "But what was really compelling to us, and the motivation behind this work, is how it changes 
the way we think about designing robots." 
 
Much of Pikul's other research involves improving technology by taking cues from the natural world. For example, 
his lab's high-strength, low-density "metallic wood" was inspired by the cellular structure of trees, and his work on a 
robotic lionfish involved giving it a liquid battery circulatory system that also pneumatically actuated its fins. 
 
The researchers see their MAS as drawing on an even more fundamental biological concept: food. 
 
"As we get robots that are more intelligent and more capable, we no longer have to restrict ourselves to plugging 
them into a wall. They can now find energy sources for themselves, just like humans do," Pikul says. "One day, a 
robot that needs to recharge its batteries will just need to find some aluminum to 'eat' with a MAS, which would 
give it enough power to for it work until its next meal." 
 

 
More information: Min Wang et al. Powering Electronics by Scavenging Energy from External Metals, ACS Energy 
Letters (2020). DOI: 10.1021/acsenergylett.9b02661 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://dx.doi.org/10.1021/acsenergylett.9b02661
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Novel Annealing Processor Is the Best Ever at Solving Combinatorial Optimization Problems 

Tokyo Tech engineers say their CMOS processor bests current technologies in solving the traveling salesman 
conundrum and other complex puzzles 
 
By John Boyd  
 

During the past two years, IEEE 
Spectrum has spotlighted several new 
approaches to solving combinatorial 
optimization problems, particularly 
Fujitsu’s Digital Annealer and more 
recently Toshiba’s Simulated 
Bifurcation Algorithm. Now, 
researchers at the Tokyo Institute of 
Technology, with help from 
colleagues at Hitachi, Hokkaido 
University, and the University of 
Tokyo, have engineered a new 
annealer architecture to deal with this 
kind of task that has proven too 
taxing for conventional computers to 
deal with. 
 

Dubbed STATICA (Stochastic Cellular Automata Annealer Architecture), the processor is designed to take on 
challenges such as portfolio, logistic, and traffic flow optimization when they are expressed in the form of Ising 
models. 
 
Originally used to describe the spins of interacting magnets, Ising models can also be used to solve optimization 
problems. That’s because the evolving magnetic interactions in a system progress towards the lowest-energy state, 
which conveniently mirrors how an optimization algorithm searches for the best—i.e. ground state—solution. In 
other words, the answer to a particular optimization question becomes the equivalent of searching for the lowest 
energy state of the Ising model. 
 
Current annealers such as D-Wave’s quantum annealer computer and Fujitsu’s Digital Annealer calculate spin-
evolutions serially, points out Professor Masato Motomura at Tokyo Tech’s Institute of Innovative Research and 
leader of the STATICA project. As one spin affects all the other spins in a given iteration, spin switchings are 
calculated one by one, making it a serial process. But in STATICA, he notes, that updating is performed in parallel 
using stochastic cellular automata (SCA). That is a means of simulating complex systems using the interactions of a 
large number of neighboring “cells” (spins in STATICA) with simple updating rules and some stochasticity 
(randomness). 
 
In conventional annealing systems, if one spin flips, it affects all of the connected spins and therefore all the spins 
must be processed in the next iteration. But in STATICA, SCA introduces copies (replicas) of the original spins into 
the process. All original spin-spin interactions are redirected to their individual replica spins. 
 
“In this method, all the replica spins are updated in parallel using these spin-spin interactions,” explains Motomura.” 
If one original spin flips, it affects its replica spin but not any of the other original spins because there is no 
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interaction between them, unlike conventional annealing. And in the next iteration, the replica spins are interpreted 
as original spins and the parallel spin-update is repeated. 
 

 
 
As well as enabling paralleling processing, STATICA also uses pre-computed results to reduce computation. “So if 
there is no spin-flip, there is nothing to compute,” says Motomura. “And if the influence of a flipped spin has already 
been computed, that result is reused.” 
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For proof of concept, the researchers had a 3-by-4-mm STATICA chip fabricated using a 65-nm CMOS process 
operating at a frequency of 320 megahertz and running on 649 milliwatts. Memory comprises a 1.3 megabit SRAM. 
This enabled an Ising model of 512 spins, equivalent to 262,000 connections, to be tested. 
 
“Scaling by at least two orders of magnitude is possible,” notes Motomura. And the chip can be fabricated using the 
same process as standard processors and can easily be added to a PC as a co-processor, for instance, or added to its 
motherboard. 
 
“At the ISSCC Conference in February, where we presented a paper on STATICA, we mounted the chip on a circuit 
board with a USB connection,” he says, “and demonstrated it connected to a laptop PC as proof of concept.” 
 
To compare STATICA’s performance against existing annealing technologies (using results given in published 
papers), the researchers employed a Maxcut benchmark test of 2,000 connections. STATICA came out on top in 
processing speed, accuracy, and energy efficiency. Compared with its nearest competitor, Toshiba’s Simulated 
Bifurcation Algorithm, STATICA took 0.13 milliseconds to complete the test, versus 0.5 ms for SBA. In energy 
efficiency, STATICA ran on an estimated 2 watts of power, far below the to 40 watts for SBA. And in histogram 
comparisons of accuracy STATICA also came out ahead, according to Motomura. 
 
For the next step, he says the team will scale up the processor and test it out using realistic problems.  
 
Other than that, there are no more technology hurdles to overcome.  
 
“STATICA  is ready,” states Motomura. “The only question is whether there is sufficient market demand for such an 
annealing processor. We hope to see interest, for instance, from ride-sharing companies like Uber, and product 
distributors such as Amazon. Local governments wanting to control problems such as traffic congestion might also 
be interested. These are just a few examples of how STATICA might be used besides more obvious applications like 
portfolio optimization and drug discovery.” 
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How the changing restaurant industry has shaped investors' appetite for food and robotics 

By Eliza Haverstock  
 
On a sunny Seattle morning in early October, 620 people streamed into a waterfront conference center. The mix of 
investors, founders and speakers was ready to chow on gourmet doughnuts and plunge into the burgeoning realm 
of food tech at the fifth annual Smart Kitchen Summit. 
 
At a panel dubbed "How AI Will Reshape Food Markets," Zume chief technology officer Chris Satchell took the 
stage. Though Zume's reputation was still largely linked to pizza, Satchell emphasized that his company was 
refocusing to solve problems along the entire food supply chain—like sustainable packaging—fueled by data 
collected from its pizza operations. "That's where we think a lot of the magic will happen," he said in a post-panel 
interview. 
 
One month later, Zume was in fundraising talks at a staggering $4 billion valuation, according to Recode, a little 
more than a year after it scored $375 million from SoftBank at a roughly $2 billion valuation. 
 
Then, in a stunning turn of events, Zume laid off 360 employees in January—more than half its staff—and formally 
shuttered the pizza robot endeavor that had anchored the company since its 2015 birth. Only the focus on packaging 
would remain. (Zume declined to comment for this story.) 
 
Perhaps Zume was another casualty of SoftBank's cash-splashing approach and demands to rapidly scale; the 
Japanese giant's $100 billion Vision Fund has become famous for its mega-rounds and somewhat infamous for 
several recent high-profile failures, WeWork among them. 
 
Zume's meteoric rise and fall aside, the three-way intersection of robotics, automation and food sits at a critical 
juncture. Venture investment in the space has boomed over the past two years, and investors say competition for 
those deals has been heating up. Also, if a recession hits, automation could help keep food-service operations afloat. 
 
That said, the engineering involved in integrating robots into non-uniform kitchens is no small task, and such an 
effort will require an immense capital outlay. 
 
Investors are weighing these factors with renewed vigor. Can they find a balance? 
 
A wave of startups has made landfall in a food tech world that broadly claimed $13.5 billion in venture capital across 
440 deals worldwide in 2019, according to PitchBook data. 
 
Companies under the more-specific food robotics umbrella aim to leverage automation to make key tasks in the 
food industry faster, safer, more reliable and, over time, less expensive. Some of these solutions can replace or 
augment tasks traditionally completed by human workers. Here, investors spread $1.3 billion across 23 deals last 
year. 
 
Michael Wolf, the CEO of a food tech-focused publication called The Spoon and creator of the Smart Kitchen 
Summit, said that while kitchen robotics are in the "fourth or fifth inning of the ballgame," the technology presents 
an opportunity that high-volume, fast-service restaurants will need to tap into to remain competitive. 
 
"I tend to be a little bit skeptical as an investor, but I'd continue to see this as a huge growth opportunity," he said. 
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Still, Zume's recent notoriety has sounded alarms in Silicon Valley and beyond. In February, outlets including 
Bloomberg and Business Insider investigated the management style of co-founder and CEO Alex Garden, who was 
painted as egotistical and erratic at times. For example, Garden reportedly directed hiring managers to recruit 
young, attractive women for entry-level jobs and once purchased a British double-decker bus to convert into an 
oversized pizza truck for a company party. 
 
Investors will take a harder look at food automation startups following Zume's high-profile troubles, according to 
Brian Frank, the general partner at FTW Ventures. 
 
"A lot of capital has rushed in with a lot of wide-eyed optimism, and we're now starting to figure out what works 
and what doesn't," he said. "I think the next generation of capital will be much more educated now that this first 
generation of capital has gone through." 
 
It's also important to consider that Zume was never a pure-play robotics company, unlike other startups in the 
space, including Miso Robotics (robotic fry cook), Bear Robotics (Roomba-like front-of-house food delivery bot), 
Dishcraft (industrial dishwashing robot) and Cafe X (robot barista). As its core business model, Zume wanted to 
become the "Amazon of food" by cracking the code for meal delivery logistics, according to Gennadiy Goldenshteyn, 
a food tech consultant who worked with Zume while in a previous role. "This whole idea of robotics was really 
inflated," he said, "and I think it was inflated for the consumers and not the investors." 
 
While Zume's logistics business was successful, Goldenshteyn said the company "got caught in the SoftBank trap of 
the change of focus going from 'scale at all costs' to 'now you have to actually be profitable.'" 
 
Automation becomes especially attractive when you consider that many restaurants are also facing staffing 
challenges. Approximately 35% of restaurant operators in the US report that they currently have job openings that 
are difficult to fill, according to the National Restaurant Association. That's up from 27% in 2015. 
 
This reality has fueled Picnic, a Seattle-based startup building a compact, automated assembly system that can churn 
out nearly 300 customizable, oven-ready pizzas per hour. 
 

 
As the restaurant industry changes, automation might be the next step in food preparation and delivery. See how some venture-
backed startups are putting this strategy to work. 

https://www.youtube.com/watch?v=PoyI2Ehnzy4
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Steve Dominguez, a VP at venue concession contractor Centerplate, supervised Picnic's beta test at the Seattle 
Mariners' T-Mobile Park last September during a dozen games. Dominguez said the hardest part of his job is staffing 
people, and product consistency suffers as a result. He hopes to include the system in operations going forward and 
said his employees were receptive to the kitchen addition, especially given their jobs weren't endangered—just 
made easier. 
 
"I think it's always going to need a human touch because there's stuff that automation can't do," Dominguez said. 
 
Picnic CEO Clayton Wood said potential customers who viewed demonstrations of the early prototype showed an 
interest and need for the product. "What's happened months later is they actually had to close their store because 
they couldn't get enough workers to work in their restaurant," he said. 
 
Given the inextricable ties between automation and the job market, the economy's health underpins much of the 
industry. A recession could increase the number of unemployed people looking for work, as well as those willing to 
take lower-paying positions in places like food service, thus potentially lessening the need for robotics. 
Simultaneously, cash-strapped restaurant owners might be unable to purchase these costly systems. 
 
On the other hand, an economic contraction could also beget opportunities for savvy businesses, according to Brita 
Rosenheim, a partner at Better Food Ventures. She said automation presents a compelling solution for restaurant 
owners who would feel even greater pressure to drive operational efficiencies—if the price is right. 
 
"The upfront costs have to align with the cost savings. We're not quite at that equilibrium with most technologies … 
We're at the very beginning stage of this," Rosenheim said. 
 
Nonetheless, not all investors are bullish on food automation. Andrew Bluestein, a managing partner at Bluestein & 
Associates, a family office that targets food investments, said he hasn't touched robotics in his six years covering the 
space. 
 
"Robotics sounds nice in principle and theory, but it's really complex, and it oftentimes fails when you try to put it 
into the market," Bluestein said. 
 
"It's going to take a lot longer and a lot more capital than I think most people anticipate." 
 
Despite these funding needs, innovation in the food industry presents a massive market opportunity that 
underscores cautious investor optimism. People generally eat thrice per day, after all. 
 
"There's still a lot of interesting opportunities in the space … Zume captured a lot of imaginations because of the 
promise of that," said James Wang, a general partner at Creative Ventures. "I still think that's there, regardless of 
whatever internal issues Zume has had." 
 
Indeed, a significant degree of investor appetite and excitement appears to persist. Before long, robotic kitchen 
technology could become as commonplace as once-novel tools like microwaves or toasters. 
 
"When I started looking at the space 10 years ago, people didn't even understand what food tech meant," 
Rosenheim said. "Now, even my parents understand what food tech is." 
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Outlook for global M&A 

Sourced by Financier World  
 
Global M&A had another strong showing in 2019. The deal volume and value recorded was even more impressive 
given the uncertainty which has haunted the global economy over the last few years. The looming threat of a global 
recession, stock market pullbacks, increasing trade disputes, heightened national security and competition 
concerns, sluggish economic growth and political uncertainty had an impact, yet dealmaking remained robust. The 
$27bn purchase of Refinitiv by the London Stock Exchange, the $74bn merger between Bristol-Myers Squibb and 
Celgene, and Salesforce’s $15.7bn acquisition of Tableau were all notable mega deals which helped drive corporate 
dealmaking to its fourth strongest year on record in 2019, according to Refinitiv. 
 
Last year’s activity raised expectations for 2020. In October 2019, EY’s ‘Global Capital Confidence Barometer’ noted 
that 52 percent of respondents were planning to actively pursue M&A in 2020. According to Refinitiv’s Deal Makers 
Sentiment Survey 2020, 47 percent of deal makers anticipated a rise in M&A volume, with an average predicted 
growth rate of 4.7 percent. 
 
Yet despite these optimistic outlooks, more subdued forecasts proved correct in the first quarter of the year. Citing 
ongoing global economic uncertainty and the risk of recession, Baker & McKenzie suggested that global M&A 
volume would drop 25 percent in 2020, with value declining $2.8 trillion to $2.1 trillion. 
 
As 2020 unfolded, the global M&A market experienced its slowest first two months of a year since 2005, according 
to Dealogic, though some notable deals were announced. Thyssenkrupp AG agreed to sell its elevator unit for 
$18.7bn to a consortium including Advent, Cinven and Germany’s RAG foundation. Also, in early March, Thermo 
Fisher Scientific Inc agreed to acquire German genetic testing company Qiagen NV for $11.5bn. 
 
Despite these and other deals, the value of global dealmaking sank to a six-year low to 1 March. There were just 
$119.2bn worth of deals announced in the first two months of the year, a 49 percent fall compared with the same 
period last year, according to Refinitiv. 
 
Coronavirus 
One of the key factors shaping activity has been the rapid spread of the novel coronavirus or COVID-19. While it is 
difficult to forecast exactly how the coronavirus will impact M&A in the long-term, its short- to medium-term impact 
will be significant. 
 
In a March letter to startup founders and chief executives, venture capital firm Sequoia Capital called the virus the 
‘black swan event of 2020’ and urged firms to “brace…for turbulence and have a prepared mindset for the scenarios 
that may play out”. Stock markets crashed in early March amid fears of a global recession. M&A deals are already 
being delayed or cancelled as firms try to wait out the worst of the downturn. 
 
“Many transactions have been put on hold,” says Martin Schwarzer, partner and co-head of mergers & acquisitions 
at PwC. “We will see a severe drop of announced M&A volume. As in previous crises, cash is king again.” 
 
Deals that do proceed may take longer to complete. Localised outbreaks, travel restrictions and quarantine 
procedures will slow due diligence processes which can already take upwards of six months. According to Gartner, 
the average time to close a deal has already risen more than 30 percent over the past decade. Advisers are being 
forced to adapt. “Given the significant measures implemented to slow the spread of the coronavirus the due 
diligence process has become all remote, with in-person management presentations, site visits and other meetings 
being conducted by telephone or videoconferencing,” says Mr Schwarzer. “As in previous economic crises, M&A 
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activity is likely to become more selective. Investors have to conduct up-to-the-minute due diligence on target 
companies. The most recent month may be more important than evaluating trends over the past three years.” 
 

 
 
Despite the challenges presented by the outbreak, acquirers must redouble their efforts surrounding due diligence. 
These uncertain times require companies to conduct thoughtful, comprehensive due diligence. Issues such as the 
impact of the outbreak on a company’s workforce, ability to function remotely, supply chain, capital expenditures, 
financial condition, ability to service debt and other fixed obligations, business continuity plans and emergency 
response protocols, actual and potential liability exposure not yet captured by financial forecasts, cyber security, 
privacy and other human resource (HR) issues must be considered. 
 
Return of the MAC 
The outbreak may also trigger a spike in material adverse change (MAC) clauses. MAC clauses were already more 
prevalent last year, in part due to ongoing geopolitical and macroeconomic uncertainty. According to Nixon 
Peabody, of the 200 deals it reviewed in 2019, 98 percent contained MAC clauses, up from 87 percent in 2018. 
 
While MAC clauses can be difficult to invoke, they often enjoy a resurgence at times of crisis. It is unclear whether 
the coronavirus will satisfy a generic MAC clause, but there could be attempts to demonstrate that the outbreak had 
a negative long-term effect on financial performance. It is likely that more buyers and sellers will consider inserting 
MAC clauses into their agreements in the coming months. Buyers may also seek to reallocate some of the risk of a 
transaction back to sellers by seeking special indemnity provisions. 
 
Private equity 
Distressed M&A activity is expected to increase. Many PE firms have built up big distressed debt funds and will be 
looking to pick up assets cheaply. Companies that struggle due to the coronavirus could be rich pickings for would-
be acquirers. “Some PE funds that can do all equity are already telling the market that they are open for new 
investments,” explains Mr Schwarzer. “Due to the high market volatility we might even see unsolicited takeover 
activity.” 
 
PE has record levels of dry powder available, which will have an impact on dealmaking activity in 2020. According to 
EY, PE firms are holding approximately $2.4 trillion, while US corporations have access to about $2.2 trillion in cash. 
“There are vast amounts of capital that need to be deployed. This, coupled with the fact that there are fewer 
companies that are looking to the public markets as a source for liquidity or an exit, will mean that there are plenty 
of opportunities for private equity sponsors to spend,” says Frank Arnone, a partner and co-head of private equity at 
Cassels. “PE funds will continue to look further afield in order to find suitable acquisition targets and cross-border 
activity should reflect this. We also expect to see an increase in ‘going private’ transactions as PE funds use their 
capital to help companies unburden themselves from the more costly requirements of public markets. Similarly, 
expanding the scope of the search parameters will mean that financial buyers will continue to look outside of their 
earnings before interest, taxes, depreciation and amortisation (EBITDA) sweet spot, which, in our experience, has 
caused financial buyers to broaden the potential acquisition target base.” 
 
Deal drivers 
Apart from COVID-19, several other factors will affect deal activity in 2020. According to Deloitte, divestitures are 
expected to be a key feature of M&A activity as companies hope to make the most of high valuations and to 
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reposition assets ahead of any potential downturn. Deloitte’s ‘State of the Deal – M&A Trends 2020’ report notes 
that 75 percent of corporate respondents expect to pursue divestitures in 2020, the second highest level in the past 
four years. Primary reasons included changes in strategy, financing needs, and divesting technology that no longer 
fits with a company’s business model. 
 
“General macroeconomic factors, such as concerns about the current impending economic downturn, interest rate 
fluctuations, international trade agreements and tariff levels, geopolitical circumstances and specific situations, such 
as repatriation of certain businesses to their ‘home’ jurisdictions, can also have an impact on activity levels,” says Mr 
Arnone. 
 
Targeted sectors 
Prior to the outbreak of COVID-19, deal activity was expected to be spread across several target sectors in 2020. 
According to Deloitte, among firms which were asked where they were interested in pursuing acquisitions outside of 
their own industry or sector, technology was the most common choice, with 16 percent. Other attractive sectors 
include life sciences, healthcare technology, financial and business services and FinTech. “We further expect there to 
be activity in industries that are experiencing industry-specific adjustments with buyers on the hunt for particularly 
good deals,” says Mr Arnone. “In Canada, these sectors would include traditional retail, cannabis, automotive, 
manufacturing and mining. Similarly, and as the market correction looms large, we anticipate buyers will look to 
acquire businesses that are naturally more likely to survive, and thrive, in an era of economic uncertainty.” 
 
The COVID-19 outbreak will impact certain companies and industries more than others, however. “The retail and 
consumer products industry will be hit particularly hard,” notes Mr Schwarzer. “In addition, we will see many 
distressed cases in automotive and industrial products. Travel and tourism may find opportunistic investors. On the 
other side, sectors like healthcare, medical technology and food should not be impacted by the crisis and may in fact 
look even more attractive to investors after it is over. Other sectors which very likely will even benefit are 
technology, including telecommunication, energy and education – especially institutions involved in distance 
learning.” 
 
Other potential headwinds 
Coronavirus aside, the number of cross-border deals has recently decreased amid geopolitical tensions and rising 
protectionism in the US and elsewhere. This could see non-US buyers instead target regional opportunities closer to 
home. 
 
“Depending on the severity and duration of the current market correction, this could result in a short or medium-
term decrease in activity followed by an upswing if there are ‘deals to be had’,” says Mr Arnone. “Alternatively, any 
correction could be longer term, resulting in opportunities for distressed, turnaround or work-out types of 
acquisitions. In either event, we believe that there will ultimately be some impact on activity levels. Trade wars, 
currency fluctuations, geopolitical events and a variety of other factors can all be seen as creating the potential for a 
negative impact on M&A activity. However, when it comes to dealmaking levels, the only thing we can say at this 
point is that the only certainty is that there is no certainty.” 
 
The US presidential election is also on the horizon. This year’s cycle could be particularly bruising given the polarised 
nature of political discourse in the US. During the last presidential election year in 2016, both the volume and value 
of M&A transactions declined from 2015. In fact, the last two election cycles saw a marked drop in M&A activity 
versus the year prior, with a notable decrease in the months leading up to election day. 
 
Acquirers tend to wait for calmer waters after the election. It would not be surprising to see some deals pushed 
back to 2021, when the political situation may be less complex and the global economy on the road to recovery. 
 
General advice 
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For those firms willing to engage in dealmaking, the competition for assets may be strong between traditional 
market participants with capital to deploy, which include hybrid hedge funds, pension funds, select mutual funds, 
family offices, sovereign wealth funds, strategic buyers, independent sponsors and traditional PE. “We anticipate 
that successful firms will be prepared to transact at the outset of the deal process having given thought to 
everything from the value proposition, strategic analysis, timing and execution through to integration, which in the 
current environment should include a consideration of the financial or operational impact of COVID-19 to the target 
company,” says Mickey Lungu a partner at Cassel. “They will be flexible enough at the negotiating table to address, 
among other things, potential valuation gaps, whether through traditional purchase price bridges such as earn out 
mechanisms and rollover equity, or structural changes such as employing longer hold periods. They will take active 
steps to mitigate completion risk, including implementing a buyer funded representation and warranty insurance 
policy to propel deal momentum, or improving the due diligence review processes that too often bog down 
transactions and related negotiations.” 
 
Looking ahead 
The US presidential election, ongoing geopolitical challenges, recession, the continued growth of shareholder 
activism and the coronavirus outbreak all threaten to derail or delay M&A activity in the short to medium term. 
While there will be opportunities for growth and deals to be made, it is likely that many would-be acquirers will 
adopt a cautious approach. The outlook for global M&A appears bleak for the foreseeable future. How the market 
rebounds from COVID-19 will be a deciding factor. 
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Punitive liquidation preferences return to VC – don’t do it 

By Pascal Levensohn  
 
As silently and swiftly as it has devastated families and communities around the world, COVID-19 has also left many 
startups gasping for air. Emerging companies with strong 2020 revenue forecasts have seen their high-confidence 
plans reduced by 60%-80% in a matter of days. Even in the best of times, startups must reach value-unlocking 
milestones to successfully raise new capital. But today, a globally synchronized halt to business activity has made 
irrelevant normal benchmarks for financing rounds. 
 
Obtaining payroll support from the recently enacted special government programs for small businesses will not 
resolve the cascading problems startups are grappling with, regardless of whether or not they are VC-backed. 
 
Product development roadmaps in many innovation-driven industries are changing in ways that may permanently 
alter a company’s future strategic direction. Merger and acquisition discussions are being shelved. Normal financing 
rounds, in process and contemplated, are contracting or being abandoned altogether. Many venture funds, 
including corporate venture programs, have unilaterally “taken a pause” to reevaluate the radically changing 
landscape for their early-stage company portfolios. 
 
I last experienced this phenomenon in the aftermath of the Great Technology Bubble: 2002-2003. And all signs show 
that we are at the beginning of a new round of punitive “incentives” for venture investors to keep their companies 
alive. 
 
Several of my current portfolio companies have recently proposed “emergency bridge” convertible note financings 
of between $5 million and $15 million, each featuring a painful feature for non-participants: multiple liquidation 
preferences benefiting only the new money above 3x, with discounts greater than 20% on conversion in a new equity 
financing. Of course, these financings are open to both existing and new investors. But the likelihood of another 
round is actually diminished by this type of structure. 
 
While there is nothing technically wrong with this structure, it creates severe disincentives for any new investors to 
consider investing in the company after this bridge, and it misaligns the economic interests between the existing 
investors who play and those who don’t. 
 
The losers — those who don’t participate in the bridge and who are company directors — are still required to act in 
the best interests of all shareholders while personally being moved below the new senior liquidation preferences. 
They will naturally want to hold out for better times before seeking a liquidity event, but they don’t have the capital 
to support the company. 
 
In stark contrast, the check writers stand to make a short-term return equal to several times their most recent 
invested capital. These winners will naturally advocate a quick exit, especially in continuing uncertain times. 
 
This uncomfortable combination will not only cause great stress in the boardroom, it may also force a sub-optimal 
sale under distressed circumstances. And new investors will not want to touch this messy capitalization table 
without a restructuring — which means eliminating the unnatural liquidation preference structure after much 
unpleasant and legally expensive negotiating. Sadly, we’ve been here before. 
 
In the post-technology bubble period of 2002-2003, venture capitalists who were the last to invest in companies 
found themselves in increasingly powerful positions, often able to wrest board control. Many were able to 



60 
 

guarantee themselves a return on their investment at the expense of early investors, company founders or 
employees who were either washed out or left with significantly reduced equity stakes. 
 
In a report covering 2002 and the first quarter of 2003, Alternative Investor, an industry research firm based in San 
Francisco, found that 42% of respondents saw their company’s valuation decline in the most recent financing from 
the prior round, on par with 41% reporting up-rounds. Companies raising a third or later financing were hit hardest, 
with more than 50% experiencing a down round. Those deals often came with onerous, preferential terms that gave 
the most recent investors priority over earlier investors, or anti-dilution clauses guaranteeing investors a return of 
their capital at the expense of founders and employees. 
 
Boards of directors considering these types of financings today need to understand that they are creating 
misalignments and raising serious fiduciary duty issues. Going down this path is also likely to force the premature 
sale of the company. These unnatural bridge financings are simply masking what is, in effect, a down round by 
loading preference multiples on the last money in. 
 
Companies, investors, entrepreneurs and employees will all be better served by honestly pricing a down round that 
reflects business reality, keeps the capital table clean and won’t scare off future investors when global business 
conditions stabilize. 
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New Electronic Cooling Tech to Enable Miniaturization of Quantum Computers 

Researchers at VTT Technical Research Centre of Finland have developed a new purely electrical refrigeration 
method where cooling and thermal isolation operate effectively through the same point like junction. In the 
experiment, the researchers suspended a piece of silicon from such junctions and refrigerated the object by feeding 
electrical current from one junction to another through the piece. The current lowered the thermodynamic 
temperature of the silicon object as much as 40 percent from that of the surroundings. This discovery can be used, 
for example, in the miniaturization of future quantum computers as it can simplify the required cooling 
infrastructure significantly. The discovery has been published in Science Advances magazine on April 10, 2020. 
 
“We expect that this newly discovered electronic cooling method could be used in several applications from the 
miniaturization of quantum computers to ultra-sensitive radiation sensors of the security field,” said Research 
Professor Mika Prunnila from VTT Technical Research Centre of Finland. 
 
Several sensitive electronic and optical devices require low temperature operation. One timely example is quantum 
computer built from superconductive circuits, which require refrigeration close to the absolute zero of 
thermodynamic temperature (-273.15 oC).  
 
Nowadays, superconductive quantum computers are cooled by so called dilution refrigerators, which are multi-stage 
coolers based on pumping of cryogenic liquids. The complexity of this refrigerator arises, especially from the coldest 
stage, the operation of which is based on pumping of a mixture of different isotopes of helium. Even though 
modern dilution refrigerators are commercial technology they are still expensive and large scientific instruments. 
The electronic cooling technology develop by the VTT researchers could replace the complex coldest parts and, 
thereby, lead to significant reductions in complexity, cost and size.   
 
“The demonstrated cooling effect can be used to actively cool quantum circuits on a silicon chip or in large scale 
refrigerators. Needless to say that we at Bluefors are following this new electrical refrigerator development with 
great interest,” said David Gunnarsson, chief sales officer at Bluefors Oy.   
 
The research team was searching for an efficient and practical method to drive heat from one place to another by 
electrical current. The most efficient solution would be provided by a solid junction, where the hottest electrons 
climb over a short atomic scale potential barrier. The challenge with this approach is that the heat is not carried only 
by the electrons, but the quanta of the atomic lattice vibrations—so called phonons—also carry a significant amount 
of the heat. The phonons travelling between the hot and the cold level out the temperature differences very 
effectively, especially, over a short distance.  
 
It seemed that the most efficient electronic cooling method always led to the worst possible phonon heat leak and, 
thereby, a nil result in terms of overall cooling. The VTT research team postulated that, in fact, a straightforward 
solution to this seemingly fundamental problem could exist: Certain material junctions could block the propagation 
of the phonons while the hot electrons pass it.  
 
The team demonstrated the effect by utilizing semiconductor-superconductor junctions to refrigerate a silicon chip. 
In these junctions the forbidden electronic states in the superconductor form a barrier, over which the electrons 
from the semiconductor have to climb to drive the heat away. At the same time the junction itself scatters or blocks 
the phonons so effectively that the electronic current can introduce a significant temperature difference over the 
junction.  
 
“We believe that this cooling effect can be observed in many different settings like for example in molecular 
junctions,” says Researcher Emma Mykkänen from VTT. 
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The findings are results of a VTT-coordinated EU-project EFINED. The VTT project team, which made the discovery, 
includes expertise from physics and cryogenics to microelectronics and metrology. The obtained results are a 
tangible example of multidisciplinary research and development collaboration. 
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Flexible Electrolyte Sheet Breakthrough for Advanced Lithium Metal Batteries 

By Tokyo Metropolitan University  
 
Mass-producing ceramic-based flexible sheet electrolytes at room temperature. 
Researchers at Tokyo Metropolitan University have developed a new method to make ceramic-based flexible 
electrolyte sheets for lithium metal batteries. They combined a garnet-type ceramic, a polymer binder, and an ionic 
liquid, producing a quasi-solid-state sheet electrolyte. The synthesis is carried out at room temperature, requiring 
significantly less energy than existing high-temperature (> 1000°C) processes. It functions over a wide range of 
temperatures, making it a promising electrolyte for batteries in e.g. electric vehicles. 
 
Fossil fuels account for most of the world’s energy needs, including the electricity we use. But fossil fuels are 
running out, and burning them also leads to the direct emission of carbon dioxide and other pollutants like toxic 
nitrogen oxides into the atmosphere. There is a global demand to shift to cleaner renewable energy sources. But 
major sources of renewable energy like wind and solar power are often intermittent — the wind does not blow all 
the time and the sun does not shine at night. Advanced energy storage systems are thus required to use renewable, 
intermittent sources more effectively. Lithium ion batteries have had a profound impact on modern society, 
powering a wide range of portable electronics and appliances like cordless vacuum cleaners since their 
commercialization by Sony in 1991. But using these batteries in electric vehicles (EVs) still requires a substantial 
improvement in the capacity and safety of state-of-the-art Li-ion technology. 
 

 
 
This has led to a renaissance of research interest in lithium metal batteries: lithium metal anodes have a much higher 
theoretical capacity than the graphite anodes in commercial use now. There are still technological hurdles 
associated with lithium metal anodes. In liquid-based batteries, for example, lithium dendrites (or arms) can grow 
which might short-circuit the battery and even lead to fires and explosions. That’s where solid-state inorganic 

https://youtu.be/qubbP3Q9glY
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electrolytes have come in: they are significantly safer, and a garnet-type (type of structure) ceramic Li7La3Zr2O12, 
better known as LLZO, is now widely regarded as a promising solid-state electrolyte material for its high ionic 
conductivity and compatibility with Li metal. However, producing high-density LLZO electrolytes requires very high 
sintering temperatures, as high as 1200 °C. This is both energy inefficient and time-consuming, making large-scale 
production of LLZO electrolytes difficult. In addition, the poor physical contact between brittle LLZO electrolytes 
and the electrode materials usually results in high interfacial resistance, greatly limiting their application in all-solid-
state Li-metal batteries. 
 

 
The team say that the mechanical robustness and operability of the flexible composite sheet at a wide range of 
temperatures makes it a promising electrolyte for Li-metal batteries. Credit: Tokyo Metropolitan University 
 
Thus, a team led by Professor Kiyoshi Kanamura at Tokyo Metropolitan University set out to develop a flexible 
composite LLZO sheet electrolyte which can be made at room temperature. They cast a LLZO ceramic slurry onto a 
thin polymer substrate, like spreading butter on toast. After drying in a vacuum oven, the 75-micron thick sheet 
electrolyte was soaked in an ionic liquid (IL) to improve its ionic conductivity. ILs are salts which are liquid at room 
temperature, known to be highly conductive while being almost non-flammable and non-volatile. Inside the sheets, 
the IL successfully filled the microscopic gaps in the structure and bridged the LLZO particles, forming an efficient 
pathway for Li-ions. They also effectively reduced interfacial resistance at the cathode. On further investigation, they 
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found that Li-ions diffused through both the IL and the LLZO particles in the structure, highlighting the role played 
by both. The synthesis is simple and suitable for industrial production: the whole process is carried out at room 
temperature without any need for high-temperature sintering. 
 
Though challenges remain, the team say that the mechanical robustness and operability of the flexible composite 
sheet at a wide range of temperatures makes it a promising electrolyte for Li-metal batteries. The simplicity of this 
new synthesis method may mean that we will see high capacity lithium metal batteries on the market sooner than 
we think. 
 
 
Reference: “Ceramic-Based Flexible Sheet Electrolyte for Li Batteries” by Eric Jianfeng Cheng, Takeshi Kimura, Mao 
Shoji, Hiroshi Ueda, Hirokazu Munakata and Kiyoshi Kanamura, 5 February 2020, ACS Applied Materials & Interfaces.  
 
This work was supported by the Advanced Low Carbon Technology Research and Development Program of Specially 
Promoted Research for Innovative Next Generation Batteries (ALCA-SPRING) (Grant No. JPMJAL1301) from the 
Japan Science and Technology Agency (JST). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



66 
 

Google's AI enables robots to make decisions on the fly 

By Kyle Wiggers  
 
In a paper published this week on the preprint server Arxiv.org, a team of researchers from Google Brain, Google X, 
and the University of Calfornia at Berkeley describe an extension to existing AI methods that enable an agent — for 
instance, a robot — to decide which action to take while performing a previous action. The idea is that modeling an 
agent’s behavior after that of a person or animal will lead to more robust, less failure-prone systems in the future. 
 
The researchers point out that while AI algorithms have achieved success in video games, robotic grasping, and 
manipulation tasks, most use a blocking observe-think-act paradigm — an agent assumes that its environment will 
remain static while it “thinks” so its actions will be executed on the same states from which they were computed. 
This holds true in simulation but not in the real world, where the environment state evolves as the agent processes 
observations and plans its next actions. 
 
The team’s solution is a framework that can handle concurrent environments in the context of machine learning. It 
leverages standard reinforcement learning formulations — formulations that drive an agent toward goals via 
rewards — wherein an agent receives a state from a set of possible states and selects an action from some set of 
possible actions according to a policy. The environment returns the next state sampled from a transition distribution 
and a reward, such that the agent learns to maximize the expected return from each state. 
 

 
 
In addition to the previous action, two additional features — action selection time and vector-to-go (VTG) — help to 
encapsulate concurrent knowledge. (The researchers define VTG as the last action to be executed the instant the 
state of the environment is measured.) Concurrent action environments capture the state while the previous action 
is being executed and after the state is captured. And the policy selects an action and executes it regardless of 
whether the previous action has been completed — even if that necessitates interrupting the previous action. 
 

https://arxiv.org/pdf/2004.06089.pdf
https://venturebeat.com/wp-content/uploads/2020/04/ezgif-1-1364e557dbc2.gif?w=600&resize=600%2C338&strip=all
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The researchers conducted experiments on a real-world robot arm, which they tasked with grasping and moving 
various objects from a bin. They say their framework achieved grasp success comparable to a baseline blocking 
model but that it was 49% faster than the blocking model in terms of policy duration, which measures the total 
execution time of the policy. Moreover, the concurrent model was able to execute “smoother” and swifter 
trajectories than the baseline. 
 
“Concurrent methods may allow robotic control in dynamic environments where it is not possible for the robot to 
stop the environment before computing the action,” wrote the coauthors. “In these scenarios, robots must truly 
think and act at the same time.” 
 
The work follows a Google-led study describing an AI system that learned from the motions of animals to give robots 
greater agility. The coauthors believed their approach could bolster the development of robots that can complete 
tasks in the real world, such as transporting materials between multilevel warehouses and fulfillment centers. 
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Designing Dual 48-V/12-V Battery Automotive Systems 

With the rise of autonomous vehicles, the need for dual 48-V/12-V battery systems is a crucial step. But managing two 
batteries raises new design issues, including bidirectional step-down and step-up between batteries. 
 
By Tony Armstrong  
 
The future of 48-V/12-V battery systems in automobiles now lurks just around the corner. Most major automobile 
manufacturers across the globe have been working on proving out their systems for the past few years, and it’s 
evident that their implementation will be relatively near term. This is a necessary and crucial step in the long and 
arduous journey to the fully autonomous passenger vehicle, which doesn’t require a human at the controls and has 
true autonomous driving. 
 
Nevertheless, this doesn’t mean the 12-V battery is going away—there are far too many legacy systems in the 
installed vehicle base for this to occur. What it does mean is that autonomous cars will have both a 12-V battery and a 
48-V battery (Fig. 1). 
 

 
 
A vehicle’s internal systems will either run off the 48-V lithium-ion (Li-ion) battery or the 12-V sealed lead-acid (SLA) 
battery—but not both. In addition to having two separate charging circuits for these individual batteries due to their 
respective chemistries, there must also be a mechanism that enables charge to move between them without 
causing any damage to the batteries or any system within the vehicle. An added benefit is that having two batteries 
also allows for redundancy should one of them fail during operation. 
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While this certainly complicates the design of the various electrical subsystems within the vehicles, there are some 
advantages to be gained. According to some auto manufacturers, a 48-V-based electric system results in a 10% to 15% 
gain in fuel economy for internal combustion engine vehicles, thereby reducing CO2 emissions. 
 
Moreover, future vehicles that use a dual 48-V/12-V system will enable engineers to integrate electrical booster 
technology that operates independently of the engine load, thereby improving acceleration performance. Such 
compressors are already in the advanced stages of development and will be placed between the induction system 
and the intercooler, using the 48-V rail to spin-up the turbos. 
 
Globally, fuel-economy regulations have been tightening, while autonomous-driving capability with connectivity 
continues to proliferate in new automobiles. Accordingly, the 12-V automobile electric system has reached its usable 
power limit. As if these changes aren’t already enough, there has been a significant increase in automotive electronic 
systems. These changes, coupled with related demands for power, have created a new spectrum of engineering 
opportunities. Clearly, the 12-V lead-acid battery automotive system with its 3-kW power limit must be 
supplemented. 
 
Furthermore, new automobile standards impact how these systems need to work. A newly proposed automotive 
standard, known as LV 148, combines a secondary 48-V bus with the existing automotive 12-V system. The 48-V rail 
includes an integrated starter generator (ISG) or belt start generator, a 48-V Li-Ion battery, and a bidirectional dc-dc 
converter, which can deliver tens of kilowatts of available energy from the 48- and 12-V batteries. This technology is 
targeted at conventional, internal combustion automobiles, as well as hybrid electric and mild hybrid vehicles, as 
auto manufacturers strive to meet increasingly stringent CO2 emission targets. 
 
New Power Architectures for 48-V/12-V Battery Systems 
This new standard requires the 12-V bus to continuously power the ignition, lighting, infotainment, and audio 
systems. The 48-V bus will power active chassis systems, air-conditioning compressors, adjustable suspensions, 
electric superchargers, turbos, and even regenerative braking. 
 
The implementation of an additional 48-V supply network into vehicles isn’t without significant impact. Electronic 
control units (ECUs) will be affected and must have their operational range adjusted to the higher voltage. In 
addition, this will necessitate that manufacturers of dc-dc converters introduce specialized ICs to enable these high-
power energy transfers with very high efficiency to conserve energy while simultaneously minimizing thermal design 
aspects. 
 
The need for a bidirectional step-down and step-up dc-dc converter that goes between the 12- and 48-V batteries is 
clearly required. Such converters could be used to charge either of the batteries while simultaneously allowing both 
batteries to supply current to the same load if required in the system. 
 
From a legacy perspective, these initial 48-V/12-V, dual-battery, dc-dc converter designs used different power 
components to step-up and step-down the voltage. To address the requirements of dual batteries, manufacturers 
have introduced bidirectional dc-dc controllers that use the same external power components for step-up 
conversion as they do for step-down conversion. 
 
Bidirectional DC-DC Controllers 
For example, the LT8228 from Analog Devices is a 100-V bidirectional constant-current or constant-voltage 
synchronous buck or boost controller with independent compensation networks that helps simplify the design of 
bidirectional battery-backup systems (Fig. 2). The controller provides a step-down output voltage, V2, from an input 
voltage, V1, when in buck mode or a step-up output voltage, V1, from an input voltage, V2, when in boost mode. The 
input and output voltage can be set as high as 100 V. 
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The direction of the power flow is automatically determined by the controller or can be externally controlled. 
Integrated input and output protection MOSFETs for the V1 and V2 terminals protect against negative voltages, 
control inrush currents, and provide isolation between terminals under fault conditions such as switching MOSFET 
shorts. 
 
In step-down mode, the protection MOSFETs at the V1 terminal prevent reverse current. In step-up mode, the same 
MOSFETs regulate the output inrush current and protect themselves with an adjustable timer circuit breaker. In 
applications such as battery-backup systems, the bidirectional feature allows the battery to be charged from either a 
higher or lower voltage supply. When the supply is unavailable, the battery boosts or bucks power back to the 
supply. 
 
Dual-battery controllers also offer a bidirectional input and output current limit as well as independent current 
monitoring. To optimize transient response, the LT8228 has two error amplifiers: EA1 in boost mode and EA2 in buck 
mode with separate compensation pins VC1 and VC2, respectively. The controller operates in discontinuous 
conduction mode when reverse inductor current is detected for conditions such as light load operation. 
 
Input and output current-limit programming in buck- and boost-mode operation is done using four pins: ISET1P, 
ISET1N, ISET2P, and ISET2N. The controller also provides independent input and output current monitoring using the 
IMON1 and IMON2 pins. Current-limit programming and monitoring is functional for the entire input and output 
voltage range of 0 to 100 V. 
 
Masterless, fault-tolerant current sharing allows any controller in parallel to be added or subtracted while 
maintaining current-sharing accuracy. Each controller regulates to the average output current, eliminating the need 
for a master controller and providing higher load current, better heat management, and redundancy. Internal and 
external fault diagnostics and reporting are available via the fault and report pins. When an individual controller is 
disabled or in a fault condition, it stops contributing to the average bus, making the current-sharing scheme fault-
tolerant. 
 
To meet stringent automotive standards and efficiency requirements, dual-battery controllers need to provide 
bidirectional capabilities that simplify overall power system design. Higher levels of performance, control, and 
simplicity can be achieved with 48-V/12-V, dual-battery, dc-dc automotive systems by allowing the same external 
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power components to be used for step-down and step-up purposes. They enable operation on demand in buck 
mode from the 48-V bus to the 12-V bus or in boost mode from 12 V to 48 V. 
 
When starting the car or when additional power is required, these controllers enable both batteries to supply energy 
simultaneously to the same load. This gives power-conversion designers a feature-rich, bidirectional converter that 
can easily configure 12- and 48-V battery systems, which will be required for the fully autonomous vehicles of the 
near future. 
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Changing policy, Y Combinator cuts its pro rata stake and makes investments case-by-case 

By Jonathan Shieber  
 
In a message posted to its internal communications channel earlier this week, the massive startup accelerator Y 
Combinator said it will change the terms of its own PPP (the YC pro rata investment program) and investing in 
companies raising seed and Series A rounds on a case-by-case basis. The company began a policy of investing in 
every seed and Series A round for its portfolio companies back in 2015. 
 
Since then, it has taken a 7% stake in every company that raised a priced seed and Series A round, investing in more 
than 300 Y Combinator  companies over nearly 500 rounds. 
 
Under its new policy, the accelerator is reducing its investment size from 7% to 4% and is only investing on a case-by-
case basis going forward. 
 
The reason for the change is that the number of companies in its portfolio has gotten too large for it to invest and 
some of the limited partners who back the accelerator’s operations are balking at making commitments to the pro 
rata investment program. 
 
“We have significantly exceeded the funds we raised for pro ratas, and the investors who support YC do not have 
the appetite to fund the pro rata program at the same scale,” the accelerator wrote in a post seen by TechCrunch. 
“In addition, processing hundreds of follow-on rounds per year has created significant operational complexities for 
YC that we did not anticipate. Said simply, investing in every round for every YC company requires more capital than 
we want to raise and manage. We always tell startups to stay small and manage their budgets carefully. In this 
instance, we failed to follow our own advice.” 
 
For entrepreneurs who take investments from the accelerator, the change is pretty significant. On the accelerator’s 
internal messaging board they worried about the potential optics of having the accelerator not make a follow-on 
commitment. 
 
YC addressed those concerns by saying it would not make an investment decision until a company had already 
received an initial term sheet from a lead investor. 
 
The changes will take effect on May 8, 2020, the investor said. 
 
“In the future, we will no longer invest automatically in every priced seed and Series A/B round. Instead, we will 
exercise pro rata rights on a case-by-case basis, like other investors on your cap table,” the accelerator wrote. 
“We’ve heard your feedback that YC’s pro rata allocation is bigger than what some of you would prefer. So for those 
investments we do make, we will reduce the size of our pro rata and simplify its calculation to be a flat 4% 
participation right in each priced round. To calculate the size of YC’s pro rata investment in your round, simply 
multiply the amount of capital you are raising by 4%. If our ownership right before the round is less than 4%, we will 
cap our investment in the round at our then-current ownership. Our intention is not to have a super pro-rata right.” 
 
Even with the reduced investment size, YC said it would only make investments in roughly one-third of its portfolio. 
 
“The YC Continuity team will manage these investment decisions and will work very hard to inform you within a day 
or two of receiving your materials,” the accelerator wrote. “We will honor any pending pro rata investments for 
term sheets signed before May 8. But we wanted to communicate this message broadly so that founders can plan 
accordingly.” 



73 
 

Twitter Co-Founder Biz Stone Raising Money for New Venture Fund 

By Kate Clark  
 
Biz Stone, who co-founded both Twitter and Medium, is raising capital for a new venture fund, setting a target of up 
to $200 million, according to a person familiar with the matter. 
 
Through the fund, Stone plans to make early-stage investments in startups focused on the future of health, work, 
wealth and play, and has already begun identifying potential investments, said the person. Stone is raising the fund 
with the entrepreneur Frederick Blackford, who filed paperwork with the U.S. Securities and Exchange Commission 
on March 23 indicating plans to raise an undisclosed amount of capital. Stone wasn’t listed in the filing, which 
identified the name of the fund as Future Positive.   
 
Stone, who rejoined Twitter in 2017, is part of an expanding group of executives connected to Twitter getting into 
venture capital. Dick Costolo and Adam Bain, Twitter’s former CEO and COO, respectively, raised $135 million for a VC 
fund last year called 01 Advisors. The pair plan to raise a total of $200 million for the fund, according to SEC 
documents. And another Twitter co-founder, Evan Williams, formed Obvious Ventures, a firm with investments in 
Beyond Meat, Gusto and other startups. 
 
Blackford previously founded the photo app Swng, which Stone invested in several years ago, according to 
TechCrunch. The employees of Swng joined Microsoft-owned Skype the following year via an acqui-hire.  
 
Stone has been a prolific angel investor for years, most recently taking a stake in Yolo, an anonymous chat app for 
teens; data science startup Gyana; and Liquid Death, a canned water business, according to financial data firm 
PitchBook. Stone also participated in early funding rounds for Slack, Pinterest and Square.  
 
After the publication of this story, Stone responded to earlier requests for comment by saying he would "love to 
share all the facts, describe the approach, who’s involved, what the roles are, and answer any questions you have" 
at a later date. "There is no plan to make any news in the near term given the current state of the world," he said. 
 
It’s unclear how involved Stone is at Twitter today, which he rejoined in 2017 to “guide the company culture,” as he 
wrote in a Medium post that year. In a Twitter org chart published by The Information earlier this year, he reported 
to Twitter chief marketing officer Leslie Berland. His Twitter title was co-founder. 
 
Before starting his second stint at Twitter, Stone co-founded Jelly, a question-and-answer app, in 2014. The company 
sold to Pinterest for an undisclosed amount in 2017. Bloomberg reported at the time that Pinterest paid for the 
startup using stock. 
 

 
The Takeaway  
 
• Twitter co-founder Biz Stone is raising a new venture fund 
• Stone is raising the fund with entrepreneur Frederick Blackford 
• Duo is aiming to raise up to $200 million for early stage startups 
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Robotics and COVID-19: Highlights from A3’s panel discussion with four top leaders 

Posted by Robotic Industries Association  
 
As the world continues to fight the spread of the COVID-19 pandemic, robots and automation are playing a critical 
role in helping to safeguard people while helping make and deliver critical supplies to health care workers and to the 
public as they shelter in place. 
 
On April 8, the Association for Advancing Automation (A3) convened a live online panel with four industry leaders in 
the robotics industry: 

• Mike Cicco, President and CEO, FANUC America 

• Milton Guerry, President, SCHUNK USA 

• Melonee Wise, CEO and Founder, Fetch Robotics 

• Jürgen von Hollen, President, Universal Robots 

The panel, moderated by Robert Huschka, the 
director of education strategies at A3, featured 
a wide-ranging conversation, covering topics 
such as the economic impact to automation, 
supply change disruptions, key business insights 
and crisis leadership. More than 900 attendees 
watch the discussion live, which was sponsored 
by Miller Resource Group. If you missed the 
webinar, you can sign up to watch the replay 
here. Here’s an edited summary of some of the 
key topics that were covered: 
 
How are robotics making a difference in this 
crisis? 
 
Mike Cicco: “I think this is bringing a big awareness to how much robots and automation are in our manufacturing 
companies certainly around the company and around the world. Every time you go to a grocery store and you are 
hoping that toilet paper is on the shelves or that Clorox wipes are there or that there’s food – cheese and beverages 
and things like that -- you should really stop to think about how robots and automation play a factor in helping those 
things get into those stores.” 
 
Jürgen von Hollen: “First of all, I would say I'm actually quite proud of the industry itself because I think the amount 
of innovation we're seeing by leveraging technology such as to repurpose or retool production lines, quickly -- I 
mean really quickly -- to deal with the demands and the requirements out there, whether it's PPE (Personal 
Protection equipment), or testing kits, or whatever it might be, I think is phenomenal.” 
 
Melonee Wise: “We’ve been able to help companies put teams back to work. One of the nice things about mobile 
robots is that they can help with social distancing. And if you look within a lot of the facilities, instead of people 
doing transfers between locations, the robots are doing that transfer. That’s been helping a lot.” 
 
How much do you think industries will reexamine their supply chains as we move on after this crisis? 
Milton Guerry: “As hard as it can be to do while we're getting some of the news that we're getting -- as companies, 
we have to position ourselves where we have to look to the other side. And I think we have to take a long look at 
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the supply chain of our products. I think the most successful companies are going to really take a good look, and 
they're going to see where they want to put their investments. Obviously, there's going to be some snapback, 
because there's this pent up demand that's going to happen. But after that, the companies that we all trust to 
supply our goods and services will start taking a strong look at investments that will make a difference for them.” 
 
Jürgen von Hollen: For the first time, we, our company, we've moved away from supply chain robustness or vitality 
to business continuity. I think it's much more about -- for us -- how do we ensure that we can get the product to the 
customer? So when the pandemic started in China, we were, of course, immediately impacted. We took steps to 
figure out how do we make sure that we create a supply chain that is, first of all, viable in this kind of crisis, which is 
changing almost every day. And you have to shift and move.” 
 
Mike Cicco: “I think companies have been considering and actually doing onshoring for a long time. I think most 
companies have gone through these cycles in terms of a lot of offshoring concept of onshore and has come back. 
Certainly robots and automation have played a key role in that. It's been happening. So we're hearing a lot of that 
from our customers of just trying to figure out what to do next. The one thing that I'll say about this pandemic … is 
what I felt today is not what I felt yesterday or the week before.” 
 
 
Amid lockdown orders, how are you keeping customers up and running? 
 
Mike Cicco: I would say a lot of my calls and my time during the first couple weeks of this pandemic has been talking 
to end users – whether it’s through a system integrator or directly – to ensure them that we will be there to help 
make sure those robots are up and running. That has us playing a critical role in this pandemic. 
 
Melonee Wise: “Because we are in the cloud, we’ve been able to continue to deploy systems without having people 
on site. Everyone is locked down right now and they need to get these critical systems. This is showing not only the 
value of automation but the value of cloud paired with automation. … We’ve been able to help them very easily 
remotely reconfigure this system. That’s one of the things we will see after this crisis. An interest in flexible 
automation, not just ridged repetitive automation.”   
 
 
Automotive is getting hit hard amid the pandemic lockdowns. Are there other sectors faring better? 
 
Mike Cicco: “A number of industries, like the pharmaceutical industry or the food, beverage, consumer products -- as 
you can imagine -- those places are running full tilt as fast as they can, making sure that all hands are on deck so they 
can produce and do the things that they need to do. Certainly automotive is getting a lot of headlines right now 
because many of the plants are shut down and not producing vehicles, but I think that many other industries are still 
running as best they can to comply with the government orders, and also still produce the things that they need for 
customers.” 
 
Melonee Wise: “Anything that's doing essential business is taking off like a rocket ship, I think, -- but non-essential, 
it's slowing down for sure. Like clothing retailers are taking a pretty big hit. It turns out a lot of people don't need to 
buy pants. … But what we're seeing is a lot of new inbound around medical equipment, manufacturers, 
pharmaceuticals, certain types of consumer electronics. I guess people are buying laptops. A lot of things that are 
enabling this large shift to work-at-home. And then, one thing that has been very true for the mobile space, there is 
a huge amount of inbound around disinfection. So whether it's chemical disinfection or UV disinfection, we are 
probably fielding 10 or 20 leads a day on just how do we get people back to work in these facilities safe? 
 
 
This crisis will end – eventually – even if we don’t know when. What will be the lasting effects?  How do we 
prepare to be ready when it’s over? 
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Mike Cicco: “I think that eventually we're going to get past this, but I think this is going to be one of those things 
that's going to have a lasting impact. … I think the Great Recession that we went through in 2008-2009 had an 
effect on how we feel about things. But it wasn't lasting. It's not like we did a whole lot of things differently. There 
was just that was something that happened to our economy. This (pandemic) is going to have a lasting effect on 
terms of how we fundamentally behave.” 
 
Jürgen von Hollen: “I think one of the things this pandemic has done has created a huge amount of awareness of 
the requirement for flexibility. I believe that we will come to a new normal. I do believe that -- even in our own 
businesses -- the definition of what is considered optimal-and-effective resource utilization will be different. If I look 
at myself 70-80% of my time, I don't think that's going to happen. I think we're going to be looking at trying to 
leverage the (video conferencing) tools that we have here today, just trying to be more efficient and effective. And I 
think that's going to transcend not just our businesses, but all businesses, I think people will think a lot more about 
those things.” 
 
Melonee Wise: “We kind of see this as three phases. The first phase is obviously this lockdown. The second is the 
transition period. And then the third is obviously the new norm -- whatever the new normal is. And one of the things 
we're preparing for: We think that coming out of the transition and into the new normal, there's going to be a 
significant uptick in demand. And so we've been working with our customers -- and we're already starting to see this 
because some companies have a little bit more time to layout new technology projects. We're telling them to start 
focusing on that now so that they can get ready to go when the lockdown is done, and we're in the transition 
phase.” 
 
 
This crisis is a test of leadership. How do you maintain focus and keep your teams working toward your goals? 
 
Milton Guerry: “We will operate differently. Our customers will operate differently. That's the foundation of this 
thing. But we have to, as leaders, look to ways to keep our teams engaged and focused, keep them in the game, 
make sure they know that there is a bright future of robotics and automation. … And also there’s an understanding 
that this is a very tough time for them. Because obviously, this economic uncertainty drives a lot of fear. But 
combine that with the uncertainty of the virus and the health aspects, and certainly it's a much bigger thing for our 
employees.” 
 
Jürgen von Hollen: “What we have today is something that's never happened before. And I think it's global, and it's 
fragmented. It is difficult. And I think as a leader, with whichever company it is, you’ve got to make some 
fundamental decisions relatively quickly with very little information because it is changing that quickly. So I think one 
of the things that you have to do is you have to come back to your strengths and your core principles and beliefs. At 
Universal Robots, we talk about empowering people and our staff. And I fundamentally believe, first of all, that the 
market is there. It'll come back.” 
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Samsung Partners with Xilinx to Demonstrate 5G mm-Wave Technology 

 
 
Xilinx, a developer of highly flexible and adaptive processing platforms, has announced that their Xilinx Versal™ 
adaptive compute acceleration platform (ACAP) will be utilized by Samsung Electronics, for worldwide 5G 
commercial deployments. Xilinx Versal ACAPs provide a universal, flexible and scalable platform that can address 
multiple operator requirements across multiple geographies. 
 
Versal ACAP is a highly-integrated, multicore, heterogeneous compute platform that operates at the heart of 5G to 
perform the complex, real-time signal processing, including the sophisticated beamforming techniques used to 
increase network capacity. With 5G infrastructure requirements and industry specifications still evolving, there is a 
need for the adaptive compute Xilinx is known for. 
 
5G requires beamforming, which allows multiple data streams to be transmitted simultaneously to multiple users 
using the same spectrum. This is what enables the dramatic increase in 5G network capacity. Beamforming 
technology, however, requires significant compute density and advanced high-speed connectivity – on-chip and off-
chip – to meet 5G’s low-latency requirements. Adding to this, different system-functional partition requirements and 
algorithm implementations lead to a wide range of processing performance and compute precision. It is extremely 
challenging for traditional FPGAs to optimally address this requirement while meeting thermal and system footprint 
constraints. 
 
Versal ACAPs offer exceptional compute density at low power consumption to perform the real-time, low-latency 
signal processing demanded by beamforming algorithms. The AI Engines, which are part of the Versal AI Core series, 
are comprised of a tiled array of vector processors, making them ideal for implementing the required mathematical 
functions offering high compute density, advanced connectivity, as well as the ability to be reprogrammed and 
reconfigured even after deployment. 
 
Samsung has been working closely with Xilinx, paving the way for enhancing its 5G technical leadership and opening 
up a new era in 5G. Application of Xilinx’s new advanced platform to Samsung’s solutions, will increase 5G 
performance and accelerate its leadership position in the global market. Samsung is a trailblazer when it comes to 
5G innovation and it is exciting to play an essential role in its 5G commercial deployments. Versal ACAPs will provide 
Samsung with the superior signal processing performance and adaptability needed to deliver an exceptional 5G 
experience to its customers now and into the future. 
The first Versal ACAP devices have been shipping to early access customers and will be publicly available in Q4 2020. 
 

https://www.xilinx.com/?utm_source=everythingrf
https://www.xilinx.com/support/documentation/white_papers/wp505-versal-acap.pdf?utm_source=everythingrf
https://www.xilinx.com/support/documentation/white_papers/wp505-versal-acap.pdf?utm_source=everythingrf
https://www.samsung.com/in/?utm_source=everythingrf
https://www.xilinx.com/support/documentation/white_papers/wp505-versal-acap.pdf?utm_source=everythingrf
https://www.xilinx.com/support/documentation/white_papers/wp505-versal-acap.pdf?utm_source=everythingrf
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International tax: trends and developments in 2020 and beyond 

Source by FinancierWorldwide  
 
International tax is a complex beast, subject to seemingly endless rules, regulations, statutes, guidelines and 
directives, all of which serve to portray global tax matters as somewhat technical and opaque. 
 
Despite this opacity and technicality, tax practitioners who closely monitor trends and developments across the 
global tax landscape can furnish their companies and clients with early risk management and proactive decision-
making support, ultimately mitigating the impact of unexpected occurrences. 
 
In recent times, there has certainly been much to engage the attuned tax practitioner, with a series of plans, 
proposals and initiatives materialising to disrupt the international tax landscape throughout the last decade. 
 
In ‘2020: An inflection point in global corporate tax?’, Deutsche Bank notes that: (i) corporate tax rates have almost 
halved over several decades, with prominent US and European politicians making higher corporate taxes a key part 
of their election platforms; and (ii) over 135 countries are working on Organisation for Economic Co-operation and 
Development (OECD) proposals for a globally coordinated model of corporate taxation, wherein corporates may 
have to pay tax in each country where there is active and sustained engagement in the market, regardless of 
physical presence (the OECD is now considering the impact COVID-19 may have on the proposals, but is still working 
towards this timeline that it has set). 
 
Perhaps the most significant development is the OECD’s proposals in relation to the taxation of the digital economy, 
also known as its second wave of base erosion and profit shifting (BEPS). This G20/OECD initiative is aimed at 
identifying multinational enterprises (MNEs) that exploit gaps and mismatches in tax rules to avoid paying tax. 
 
“The OECD’s initiative seeks to address tax challenges arising from the digitalisation of the economy and contains a 
number of proposals that are grouped into two pillars, nexus and profit allocation, and ensuring a minimum level of 
taxation,” explains Eduardo Gracia, a partner at Ashurst LLP. “If the proposals are finally agreed, they will entail the 
most relevant overhaul of the international tax environment since the establishment of the OECD.” 
 
One jurisdiction that is taking its own, particular measures to tackle the issue is Spain. “Following the financial crisis 
and the Spanish budgetary crisis, which caused the implementation of a number of longstanding austerity policies 
and a huge increase in the country’s public indebtedness, the Spanish government is sponsoring a new wave of 
public expenditure, which will need new tax collections to fund them,” says Mr Gracia. “In this sense, the 
government intends to establish a minimum taxation for large companies and is setting higher tax collection goals 
for the Spanish tax authority. 
 
“Hence the number of enforcements and the amounts reassessed are at record levels,” he continues. “Regarding 
new Spanish tax legislation, new bills regulating taxes on digital services and financial transactions have just been 
submitted to parliament.” 
 
TP: top of the tax agenda 
Among the plethora of international tax issues is that of transfer pricing (TP), the highly complex nature of which 
makes it challenging to handle by MNEs. If mishandled, TP can be costly for stakeholders, resulting in audits, 
adjustments, penalties and double taxation, not to mention litigation. 
 
According to the KPMG report ‘Transfer Pricing Developments around Europe: What to expect in 2020’, global 
trends and developments in TP reflect ongoing priorities in international tax. Furthermore, notes the report, 
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proposed changes to policies and OECD proposals are having a significant impact on current regulations, guidelines 
and case law – developments which increase the complexity of the TP landscape for companies doing business in an 
international environment. 
 

 
 
“TP is at the top of the agenda of all MNEs and tax authorities and enforcement agencies,” says Mr Gracia. “BEPS 
has triggered fundamental changes to the approach taken by taxpayers, making it essential for in-house tax advisers 
to review the assignment of assets and risks within the value chain as construed by the OECD after BEPS, in order to 
check the group’s TP policy is aligned with OECD guidelines. Country-by-country reporting (CbCR) obligations 
guarantee that this exercise will be assessed by concerned tax authorities from now on.” 
 
With TP a key challenge for MNEs and an area of focus for global tax authorities, companies are unlikely to 
underestimate the importance of TP compliance and documentation. 
 
“Many are taking a risk-based approach to documentation by focusing their resources on high-risk countries and 
entities,” observes Tomoko Ikawa, a partner at Simmons & Simmons. “It is, however, important for companies to 
not only focus on documentation as a way to manage their TP risks, but to take a proactive approach to TP risk 
management overall. TP documentation will generally serve as the first line of defence, but being proactive by 
preparing supporting documents and analysis in advance of tax enquiries is increasingly important in the current 
environment.” 
 
Furthermore, given the increase in both the complexity and the number of TP enquiries, in Europe in particular, the 
KPMG report suggests that an increase in scrutiny will result in complex TP disputes, with countries sometimes 
applying divergent approaches, a trend that is expected to continue in 2020. 
 
Tax avoidance or tax structures involving offshore jurisdictions 
While initiatives in the field of international taxation are doing much to influence domestic tax laws and their 
relationship with foreign entities, additionally, many countries are making a concerted effort to tackle issues such as 
offshore tax jurisdictions. 
 
“Spain is leading the attack against offshore tax jurisdictions – those which are still on the much amended Spanish 
blacklist, set in the early 1990s,” says Mr Gracia. “Civil and criminal courts have supported and endorsed that 
exercise, siding frequently with tax authorities when offshore entities have been involved in shifting income out of 
the Spanish jurisdiction. A good example is the criminal cases against football stars, most of which have ended with 
court settlements and mitigated sentences. EU case law in Danish cases will also encourage tax authorities in Spain 
to challenge the substance of certain lending and licensing structures.” 
 
In the UK, HM Revenue and Customs is spearheading global action against multinationals that are perceived to be 
avoiding tax in the UK. “HMRC has been introducing its own tax laws to crack down on MNEs perceived to be 
diverting profits to offshore tax jurisdictions,” explains Ms Ikawa. “Diverted profits tax (DPT), hybrid and other 
mismatches and offshore receipts of intangible property (ORIP) are all relatively new tax laws in the UK, which really 
reflect HMRC’s current stance and focused approach to tackling profit diversion.” 
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Further afield, reforms have recently been introduced in the US to combat tax avoidance, while Australia has 
introduced its own DPT and multinational anti-avoidance law (MAAL) legislation aimed at tackling tax avoidance 
cases. 
 
Audit strategies 
In the event that a company, in whatever jurisdiction, finds itself the subject of a tax-related investigation, an 
awareness of the steps that should be taken to manage the process, as well as safeguard its ongoing relationship 
with tax authorities, is key. 
 
“In Spain, companies are aware that investigative powers granted by law to the Spanish tax authority are vast and 
probably more extensive than those seen in many Western jurisdictions,” says Mr Gracia. “In addition, tax audit 
procedures are thoroughly regulated and time-prescribed, setting specific deadlines for taxpayers to deliver 
requested information, under threat of penalties for non-compliance. Furthermore, tax audits in Spain do not 
involve settlements as in other Western jurisdictions.” 
 
As an alternative, tax auditors earn incentives based on the amounts reassessed, even if payment of the tax due is 
put on hold, for example if a bank guarantee is offered to tax authorities during the time the matter is reviewed by a 
court, and even if the case is lost. 
 
“Hence, retaining a tax adviser with litigation skills from the outset of an investigation is key to mitigate damage, as 
a court will only review what the audit file contains, unless it accepts additional evidence suggested by taxpayers,” 
continues Mr Gracia. “In the event of a treaty dispute, taxpayers should not rule out using the mutual agreement 
procedure (MAP) and arbitration as alternative dispute resolution (ADR) mechanisms, to guarantee the elimination 
of international double taxation.” 
 
In some cases, says Ms Ikawa, MNEs may find themselves ‘firefighting’ multiple tax enquiries across regions, due to 
the increase of tax audits generally in the market. “Best practice would therefore be to prepare in advance to avoid 
this, by collating a central repository of analysis and responses that are commonly used in tax enquiries,” she 
suggests. “Regardless of how prepared MNEs may be, it is important to understand the local enquiry process and 
strategically consider how to engage with case workers at each stage.” 
 
International tax: 2020 and beyond 
Effective tax planning is a boon for companies operating in an increasingly complex international tax environment, 
with tax-efficient structures, improved internal functions and company-wide processes essential components of a 
winning plan. 
 
“Tax planning has never been more important as far as cross-border investments to secure efficient taxation are 
concerned, including payment of a fair share of tax without incurring reputational risks,” believes Mr Gracia. 
“However, by the same token, tax authorities, particularly in Europe, regard it as a suspicious practice. More than 
ever, tax planning must be based on sound business reasons and on a substantive presence in each jurisdiction, in 
order to benefit from EU and tax treaty benefits. Furthermore, boards of directors must monitor tax strategies set 
by the chief financial officer (CFO) and in-house tax advisers to avoid reputational risks.” 
 
The existing international tax system faces significant pressures in 2020 and beyond. Amid a rapid societal evolution, 
taxation has to adapt to the pace of change, with a raft of legislative, regulatory and administrative changes, the 
OECD’s BEPS initiative chief among them, the result. In turn, prudent companies need to be prepared to embrace 
changes, assess the numerous tax implications and opportunities available to them and optimise operating models 
to realise growth, capture efficiencies and control risks. 


