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Engineering Hope in a Crisis

Imminent ventilator shortage.

When Dan Purvis of Velentium read these three words on March 15 as 
the spread of COVID-19 was making headlines in the U.S., he knew his 
organization—which exists to help change lives for a better world—had to 
get involved. Little did he know his response, and that of other key players, 
would spark a chain reaction that would go on to inspire the successful 
testing and engineering of thousands of medical devices, potentially saving 
thousands of people during the greatest pandemic of our lifetime.

NI invited Purvis and Chris Brooks of Ventec Life Systems to take us behind 
the scenes of the teams’ heroic efforts with General Motors to Engineer 
Ambitiously. This is their story.

SAM BURNER, MANUFACTURING ENGINEER AT 
VENTEC LIFE SYSTEMS, STANDS IN FRONT 
OF SHELVES FULL OF VENTILATORS.
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NI: HOW DID THIS PROJECT GET OFF THE GROUND?

Velentium: After seeing our client Ventec’s call for help in a Forbes article, I reached out 
on March 17 and within hours booked a flight to Seattle where Ventec is based. We met 
with GM on Friday, March 20, and it was clear to me in the first 30 minutes that this was 
the “real deal.” The team GM sent wasn’t messing around, and they set the pace for all of 
us. There was a five-day period where we had to source more than 1,500 different parts 
as quickly as possible. Every hour mattered. Everything on this project happened faster 
than I had ever seen before.

Ventec: We had been tracking the virus since it started in Wuhan, but we didn’t expect 
the first epicenter in the U.S. to be in our backyard, less than nine miles away. At the 
beginning of the project, one of GM’s leaders asked our larger team, “if you had a loved 
one who needed a ventilator, how hard would you work?” That really sunk in. We were 
bringing new ideas to the table every step of the project. Everyone had a collective 
mindset and a strong sense of our mission.

Velentium: Miraculously, GM, with the help of the UAW, transformed a shuttered facility in 
Kokomo, Indiana, into a mass production ventilator factory in just 28 days. We did seven 
months of work in three and a half weeks.

Ventec: With only about a dozen manufacturers of critical care ventilators globally, we 
knew that normal manufacturing capacity wouldn’t be able to meet the urgent need with 
incremental production increases. In one year, global manufacturers produce a total of 
60,000–80,000 ventilators; at this point, the state of New York was asking for 40,000 
ventilators immediately. It doesn’t take a rocket scientist to see the discrepancy in the 
math. The enormity of what needed to happen and the fact that so much was unknown 
was challenging. Typically, most people need ventilators for one to two days, but we were 
hearing about patients with coronavirus who needed ventilators for weeks. We were trying 
to understand the magnitude of the problem and solve for the high end of that need, which 
was 200,000 ventilators. From our first phone call, it was clear the project would only be a 
success if everyone was transparent and honest about what could be done.

NI: HOW DID YOU ENGINEER AMBITIOUSLY TO MAKE IT HAPPEN?

Velentium: We were working under executive order from the White House and the task 
was clear: ramp up to manufacturing 10,000 units per month as quickly as possible. 
Calculations showed we’d need 141 test stands to hit our goal. I had traveled to Ventec to 
see if we could help build the actual ventilators, but the scale of the GM-backed project 
made it clear that we were going to utilize our company’s capacity just building the test 
stands. It required all our partners, especially NI, to think creatively about everything from 
supply chains to system assembly to logistics and beyond.

Ventec: Prior to that first meeting with GM, if someone had asked me if this could be 
done, I would have probably said no. To go from manufacturing around 200 ventilators 
a month to 10,000 or more in just a few months didn’t seem possible. Each company 
brought its specific expertise to the project. We all knew our role, and everyone was 
open about their strengths and weaknesses. This created an environment where we 
could innovate quickly. People ask me if there was a secret to our ability to pull this 
off; there was no secret—it was transparency and agreement on what needed to be 
accomplished. The merging of GM’s automotive expertise and culture of safety with 

CHRIS BROOKS
CHIEF STRATEGY OFFICER, 
VENTEC LIFE SYSTEMS
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medical manufacturing’s drive for 
precision was a good match. Working 
with GM allowed us to scale 80 times 
beyond our normal production capacity, 
which required flexible and creative 
thinking from the start.

NI: REFLECTING ON THE PROJECT, 
WHAT WERE THE MOMENTS THAT MAKE 
YOU PROUD OF YOUR COMPANY?

Velentium: A few days after I arrived in 
Washington, my wife and I were talking 
on the phone, and she said, “This disease is 
really bad, really scary. Do what you need 
to do. Stay as long as you have to. Take 
care of all of us and get that factory up 
and running!” Her sentiment summarized 

how we all felt. This project had to work. 
We’d been preparing for a moment 
like this since our inception in 2012 by 
building a culture focused on changing 
lives for a better world.

Ventec: It was emotional to see the 
impact our collective hard work had on 
the medical professionals who had been 
working around the clock to fight the 
coronavirus. One of the most rewarding 
aspects of this effort was the “one team” 
attitude shared by GM as well as our 
incredible partners and suppliers that 
moved mountains to make this project 
a success. From day one, we saw the 
importance of culture and “company fit.” 

We’re continuing to work hard to fulfill the 
federal government’s order for 30,000 
VOCSN critical care ventilators.

Velentium: When GM CEO Mary Barra 
was standing in front of us as the first 
ventilator was being completed, she 
commented that what we had done 
together was one of the proudest 
moments of her 40+ year career at GM. 
I have to say, I agree with her. I’ve been 
doing this for 26 years, and hands down, 
this was my proudest moment.

NI COMPACTDAQ HARDWARE IS USED TO 
ACQUIRE DATA FROM DOZENS OF SENSORS, 
ENSURING THAT EACH CRITICAL CARE 
VENTILATOR IS READY FOR DEPLOYMENT.
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NI: HOW DID TESTING MAKE A DIFFERENCE?

Velentium: Every step in the assembly has a corresponding test step. Component tests 
make manufacturing efficient, while the final test assures the product is built right and 
functioning properly. The arrival of the test systems was so important that UPS held a 
plane for us in Houston to get the first of the test systems out the door.

Ventec: Working collaboratively with partners such as Velentium and a connector like NI from 
the very beginning was integral in our efforts to scale at an unprecedented rate with GM.

Velentium: I was speaking with a Ventec final tester and asked him to tell me about his 
job testing ventilators. He explained how it was the best job he’d ever had because 
every time he finished testing a ventilator, he thought about how he just saved another 
10 lives (the average ventilator saves 10 people). Without NI as an extension of the team, 
we wouldn’t have come close to hitting our deadlines. The versatility of the LabVIEW 
test product made it possible to scale rapidly, which became critical as the scope of 
the project doubled from one production line to two and the timeline tightened. Without 
the flexibility of NI’s test product to make these kinds of changes to support creative 
problem solving, we wouldn’t have been able to write the software in a way that allowed 
us to select the test based on the changing environment that the project required.

Ventec: The GM and Ventec teams are committed to quality, something we discussed 
on our very first phone call. Simply put, quality cannot be compromised for a critical 
care ventilator; it must have the precision, control and performance that medical 
professionals need to treat the most serious COVID-19 cases.

Velentium: Early on there was a lot of risk and no guarantee of success. We knew that 
if you pair bright engineers and an unbelievable task with the resources they need, it 
would be stunning to see what happens. I rest easy knowing that if there’s a resurgence 
in cases, there’s a little town called Kokomo that can now crank out 10,000+ life-saving 
devices a month.

Exactly one month after the first phone call, VOCSN 
critical care ventilators were delivered to frontline 
medical professionals battling the pandemic. The federal 
government order of 30,000 ventilators was fulfilled 
at the end of August 2020. Ventec continues to make 
VOCSN critical care ventilators from Kokomo, Indiana, 
and Bothell, Washington. 
SOURCE: VENTECGM.COM. ONE TEAM. ONE MISSION. ONE MONTH. VIDEO.

“Early on there was 
a lot of risk and 
no guarantee of 
success. We knew 
that if you pair 
bright engineers and 
an unbelievable task 
with the resources 
they need, it would 
be stunning to see 
what happens.”

Dan Purvis 
CEO and Co-Founder, Velentium 
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Shining Technologies Makes LED Tester Five Times Faster

The Challenge
Falling prices force LED manufacturers to look for a higher-yield, lower-cost 
tester but need to be able to cover the same test plan as well as maintain 
the measurement accuracy.

The Solution
Use NI PXIe-4137 to test faster with SourceAdapt technology, to measure 
breakdown voltage and test high-power LED with its pulse and 200 V range 
capability, and to eliminating using oscilloscopes in thyristor testing with its 
1.8 MS/s digitizing feature.

We leveraged NI PXIe-4137 and our 
multi-site optoelectronic technology to 
make an LED tester five times faster than 
any other kinds composed of traditional 
rack-and-stack SMU.

蕭順中 Shun-Chung, Shiao 
順英科技有限公司 Shining Technologies Co. Ltd.



Shining Technologies Makes LED Tester Five Times Faster

Today, LEDs can be seen in all facets of life—they are used in 
lighting, tablets, mobile phones, and as a light source for vehicles 
and panels. Quality tests for LEDs are becoming more and more 
significant—and satisfying market demand remains an important 
issue. Therefore, increasing LED test speeds have become key to 
enhancing production capacity.
Shining Technology Co. Ltd. has been working on the design, construction, and 
optimization of LED testers for many years, creating LED testers with high precision and 
speed. The single-site tester previously used for the semiconductor LED wafer, which 
is small in size and difficult to test, was often the bottleneck for production capacity. In 
response, Shining Technologies has been dedicated to the research and development of 
exclusive multi-site optoelectronic test technology, aiming to create an easily maintained 
multi-site LED tester (Figure 1) that can improve production capacity and reduce costs.

High-Speed SMU Reduces Hardware 
Procurement Costs
Thermal resistance is a key aspect in LED tests and is usually examined after an LED is 
encapsulated to detect problems such as insufficient heat dissipation or overly fast LED 
luminous decay. When testing an LED’s thermal resistance, a low yet constant current is 
applied and thermal curve graphs prior to and after forward voltage application are created. 
However, due to the insufficient sampling rate of the previous SMU, an additional oscilloscope 
was often required when testing—which increases the cost of hardware procurement.

Now, Shining Technologies uses NI SMU with a 1.8 MS/s sampling rate, the highest in 
the industry. The SMU is able to simultaneously measure with high-precision voltage 
and current traveling in the same channel. This not only lowers the cost of hardware 
procurement, but also simplifies the complexity of the test system, eliminating problems 
such as having to work with the low sample resolution of oscilloscopes.

FIGURE 01
Multi-Site LED Tester by Shining Technologies



The Trend of Using Multi-Site LED 
Testers for Production Line Tests
The electrical properties test of an LED often includes examining I-V curves. Poor I-V 
characteristics can directly affect the color and brightness of an LED-backlit LCD, 
resulting in poor display quality. Through I-V curve measurements, we can determine 
whether overshooting occurs when the LED lights up, ensuring the quality of the LED.

Due to the LED’s small size, it is difficult to design tester mechanisms. Moreover, the 
previously used single-channel LED tester has become insufficient due to increasing 
market demands and price reductions. Therefore, it is essential to equip production lines 
with the multi-site LED tester.

The exclusive multi-site optoelectronic test technology provided by Shining Technologies 
helped overcome many of the mechanical difficulties in a multi-site prober. Using an NI 
Single-Board RIO as the core controlling system for automated machines and adopting 
the automated testing PXI platform as its basic architecture, the prober and the tester 
can be integrated into a single PXI system. Apart from providing an electric current range 
(pulse) of 10 A and a voltage range of 200 V, NI SMU’s high resolution (100 fA or 100 nV) 
also helps to enhance test precision, allowing it to detect optoelectronic currents between 
10 pA and 100 mA. Not only does its voltage range of 200 V support the breakdown 
voltage measurement, the pulse mode can also avoid damages to a high-power LED 
caused by continuous heating.

Compared to the LED tester constructed using box instruments, the multi-site LED 
tester developed using PXI and NI SMU can greatly increase test speeds without 
compromising measuring specifications and precision, completing tests for 40 LEDs 
per second. This is 5 times faster than a traditional LED tester.

The Advantages Brought About 
by NI SMU
NI SMU’s unique SourceAdapt technology can also assist in LED testing. Due to different 
LED designs and loads, transient responses in each LED test differ as well. NI SMU offers 
fast, normal, and slow transient response modes to suit DUTs (device under test) with 
different loading characteristics. Transient response parameters can also be adjusted 
through SourceAdapt to fit with the DUT, avoiding inaccurate results due to overshooting 
or undershooting and achieving a reliable and precise testing method.

Integrating its exclusive simultaneous multi-site optoelectronic testing technology with 
the PXI system and NI SMU, Shining Technologies successfully increased its production 
capacity by 5 times, and is able to test more than 40 LEDs per second. Shining 
Technologies also created an easy operating interface for the testing system using the 
graphical programming language LabVIEW. Compared to traditional box instruments, 
the PXI platform takes up less space, provides simultaneous multi-site testing, and 
efficiently reduces the cost of hardware procurement for an LED testing company. Most 
importantly, the multi-site LED tester provides precise measurements of electrical and 
optical properties, significantly increasing production capacity and shortening time to 
market to satisfy market demand.

Shining Technologies Makes LED Tester Five Times Faster



Shining Technologies Makes LED Tester Five Times Faster

Next Steps
NI PXI

NI PXIe-4137: Precision System SMU With NI SourceAdapt Technology

LabVIEW System Design Software

Learn More About This Application From Shining Technologies
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Unirobotics Speeds Development Timelines

Unirobotics is a company founded by UNIDEF and Ömür Baç to develop 
robotic solutions. One of the Unirobotics projects is to create a lower-cost 
solution to help stabilize equipment as it is deployed on marine platforms. 
When out at sea, you cannot control the waves or weather—which can 
disturb the efficacy of cameras, radar, and other equipment. To solve that 
problem, Unirobotics developed a control system that takes real-time inputs 
and uses an algorithm that can provide optimal real-time adjustments to 
keep equipment working flawlessly in a very unstable environment.

To prototype and simulate the sea environment in their land-based office, Unirobotics 
decided to standardize their development on LabVIEW, CompactRIO, and CompactDAQ— 
varying their equipment based on the testing requirements for the rapid prototyping 
iterations this team develops. Their team is made up of a variety of engineering backgrounds. 
They are all able to quickly get up to speed with LabVIEW and are able to maintain and 
add to the visual code even after team turnover. All of their engineers utilize NI’s self-paced 
training courses to become familiar with the NI platform, and within a few days are able to 
start collecting data and contributing to the product design and testing.

While still in the preliminary design stage, they work with lead users to ensure that the 
feature set and capabilities provide new value at a lower price point than their competitors. 
Their rapid timeline takes them from idea to prototype that passes all required tests to fully 
deployed system that meets strict military requirements in less than two years.

Ömür credits part of their success to ENOX Teknoloji, an authorized NI distributor, who 
was able to help Unirobotics create a proof-of-concept demo on a very short timeline and 
provides strategic guidance on how to scale and grow their NI talent with recommended 
trainings and certifications for the team. 
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