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Feature interview by Stephen Las Marias
I-CONNECT007

Zulki Khan, founder and CEO of NexLogic
Technologies, discusses challenges, technol-
ogy trends, and developments in the medical 
electronics industry from PCB design to fabri-
cation and assembly. He also highlights key 
considerations when finding a manufacturing 
partner for your medical electronics products.

Stephen Las Marias: Zulki, tell us more about 
NexLogic and your role in the company.

Zulki Khan: I started NexLogic in 1995, so this 
has been a 23-year journey for us. We offer full 
turn-key solutions from PCB design to layout, 
fabrication, assembly, and box-build testing—
the whole nine yards. For the last three years, 
we have also been doing product design where 
if somebody has an idea, we can devise the 
scope of work that they want the product to be 
doing, and then design the hardware, which is 
one more step vertically other than PCB. We 

design the hardware, firmware, and software—
we can basically create the whole device.

When it comes to layout, we have three 
different tools. We have Cadence Allegro, 
PADS, which is now a Siemens product, and 
Altium. We have multiple designers with CAD 
qualification and EEs who do the layout. For 
fabrication, we have a team of different fabri-
cators either within the U.S. or overseas. That’s 
not something we do in-house, but we have a 
network of many companies that will do the 
fabrication for us.

In terms of assembly, we do that in-house. 
We either buy the components for full turn-
key assemblies, or the customers consign the 
components to us, and we do the labor portion 
of the assembly with the components and 
boards provided by the customers. In some 
cases, we do hybrid assemblies where we buy 
some components, and the customers will 
provide others.

We’ve been manufacturing medical devices 
for a very long time—close to 20 years. We 
have ISO-13485 certification, which is what 
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you need for making the medical devices, in 
addition to ISO 9001:2015, which is the latest 
ISO standard for general manufacturing. We 
either do the full turn-key or the consign-
ments or layouts for medical devices. Some of 
the medical device customers we’ve worked 
include Boston Scientific, Medtronic, Abbott 
Point of Care, Abbott Labs, Covidien—which is 
now part of Medtronic—and a bunch of other 
companies. We have a variety of experience. 
We don’t claim to know everything, but we 
learn along the way. 

Las Marias: From your perspective, what are 
the challenges when dealing with medical 
electronics?

Khan: There are three classes of manufactur-
ing: Class 1, 2, and 3. Class 1 is for toys and 

items that don’t require much reliability. Class 
2 is mainly consumer electronics, industrial, 
and commercial industrial products. Class 3 
typically manufactures for two segments: first, 
military and aerospace, and second, medical 
and biomedical. What’s special about Class 3 is 
the highly specific requirements for manufac-
turing in terms of the tolerances of components 
and specifications for the assemblies. Class 3 
requires extra careful manufacturing where 
you have to make sure you have reliability 
and repeatability. There are many checks and 
balances that you need to embed throughout 
the manufacturing process, so that you don’t 
have surprises towards the end of the process. 

When you talk about challenges in layout, 
medical products are not designed any differ-
ently. The limitations or challenges come from 
the packages and materials that you use for 
making the product, and the technology that 
you run. Some of the portable devices, such 
as hearing aids, do enter a different arena—
making products out of flex or rigid-flex 
circuits. In some cases, you have to bend the 
circuit for it to be able to adhere to the physical 
shape of the device it is going to take. Regard-
ing hearing aids, it has to be very precisely 
bent and controlled.

As I’ve mentioned, the only limitation with 
layout is the kind of component and technol-
ogy you use. Technology is moving further and 
faster. You have to keep records of traceability 
and reliability for possible recalls in the field in 
three, five, or even seven years, in some cases, 
so that if the product was recalled, you had the 
source of where the material was purchased, 
etc. You also have to perform a multitude of 
tests (e.g., flying probe, in-circuit, and func-
tional tests, etc.). This is still the case, but 
recently, everything has been shrinking in size. 
Everything is becoming smaller, more portable, 
Bluetooth enabled, and wearable and medi-
cal devices are not immune to that. Microelec-
tronics are a challenge in themselves because 
we must have all the dimensions for medical 
device manufacturing, which are really small 
and tolerances are extremely tight.

There’s nothing wrong with these trends 
except for the fact that when you deal with 

Figure 1: A rigid-flex circuit.
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smaller devices with less footprint and real 
estate, challenges start to come. Regarding 
physical packages, a couple of years ago, a 
physical passive package was 0201 for capac-
itors and resistors, which is very challeng-
ing, but most people were able to handle 
that. But then a smaller package entered the 
picture: 01005, which is half the size of a 0201 
passive device package. Now, the 01005 pack-
age physically speaking, is essentially a speck 
of salt or pepper, which you can barely see, 
let alone manufacture, inspect, and ensure that 
you installed it properly and it’s functioning 
correctly.

When it comes to active 
devices like BGAs—which 
used to have 0.5-mm pitch a 
few years ago, but have now 
dropped to 0.4, 0.3, 0.25, 0.2 
mm (and will soon be 0.15 mm 
pitch) —it becomes challeng-
ing because you also do not 
have the luxury of real estate 
on the board itself. You used to 
running two traces between the 
pads of the BGA when doing 
the layout for a medical device 
in the days of 0.5-mm pitches, 
but now you’re talking about 
0.2 mm, so you’re barely able 
to running one trace out of the 
two between the two pads during layout, and 
that will probably be two or three mils at most. 
These are very fine traces, which would possi-
bly limit the fabricators because not everybody 
can successfully manufacture with a 2 mils 
trace going from one place to another. This is 
the new challenge, which needs to be properly 
addressed as well.

What’s happening now is you are creeping 
into the microelectronics world when it comes 
to medical devices. Now, you remove the pack-
aging—glass, plastic, or ceramic based—from 
the component—such as a resistor, IC, or 
whatever the case may be—and placing these 
components directly onto the substrate or PCB. 
What happens is the traditional surface-mount 
manufacturing cannot handle that, and manu-
facturing companies and contract manufactur-

ers must have special capabilities to handle 
those.

Why? Because when you’re placing these 
components directly on the substrate or PCB, 
you need to have specific devices, and a specific 
environment and manpower to do that kind 
of manufacturing. When you’re wire bond-
ing, wedge bonding, or ball bonding in micro-
electronics to produce medical devices, you 
have to have a clean room—Class 10,000 or 
1,000—because you’re dealing with very fine 
components without packaging, so you need 
to control the dust, debris, and contamination 

within the room where you’re 
manufacturing the medical 
product.

In traditional SMT, you don’t 
need a cleanroom as long as 
you are controlling the humid-
ity and the temperature, but 
not in the case of microelec-
tronics. Not only do you need 
the clean room, but you also 
need specific machines—
such as a wire bonder, wedge 
bonder, and shear strength 
testing device—and you also 
need specific micro dispens-
ing capabilities because of 
the major difference between 
traditional SMT manufactur-

ing and microelectronics—size. In traditional  
SMT manufacturing, we do the design and 
discuss items in mils, which is a hundredth of 
an inch, but in microelectronics, you talk in 
microns. 

You have to place the devices with the toler-
ance in microns to measure and inspect them, 
and in some cases, even calculate the loop of 
the wire bondage you are putting together to 
a specific wire bonder that you have in place. 
Then you need devices with the shear or pull 
strength measurements to make sure the device 
can withstand the force of the product (phys-
ical exertions, mechanical vibrations, rugged 
environments, etc.). Microelectronics are not 
new, but they are a relatively new beast where 
everything is moving, and the medical indus-
try is not immune to that. 

Zulki Khan
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The companies that come to mind for wear-
able, medical devices are all the big ones 
already doing it—Fitbit, Nike’s wearable divi-
sion, etc. There are some known companies as 
well as some startups, which are making some 
medical devices. Amongst the numerous start-
ups, and most of them are making devices for 
monitoring, diagnosis, and analysis. The appli-
cations that everybody knows and works with 
right now include physical exertions, number 
of steps taken, calories burned, flights of stairs 
climbed, heart rate, and more.

These products are way beyond us now. The 
product that we’re dealing with today is a medi-
cal device that you wear on your wrist, and 
it has sensors that will monitor the chemical 
composition of your body fluids. It has propri-
etary algorithms where if there’s a specific 
change in the composition of chemicals in 
your body fluids occurs, it will alert you and or 
your doctor in real time. For example, if your 
blood sugar goes too low, the device will warn 
you that you should start driving to a hospi-
tal because it’s probable that you will have a 
medical incident in the next 30 minutes (e.g., 
stroke, heart attack, etc.). These devices are 
becoming more predictive of medical condi-

tions that may occur in humans. Soon, we will 
have devices that alert you to call 911 and say, 
“I’m going to have a medical issue within the 
hour, please send an ambulance.”

Due to miniaturization, another challenge 
we see in medical devices is the need for a 
new set of tools to be able to do bonding—
wedge, ball, or ribbon bonding—and inspect 
and provide qualitative evidence because 
these devices are so small you can barely see 
and make anything out of the images through 
regular human eyes. You need a sophisticated 
inspection tool that will provide measurements 
of the curve of a wire bond in microns (e.g., 
±5 to ±10 microns) to be able to see if that 
will run through the amount of current that the 
device requires. 

Thus, specialized tools are required for bond-
ing and inspection methodologies that can 
look at loops, curves, bends, and height. You 
also need to provide evidence that it will with-
stand the test of time. Sometimes, you find that 
it’s a bottom-terminated device—like your fine 
BGA—but you need to do underfill to make 
the device sturdier. Sometimes with underfill-
ing materials, such as a membrane-like mate-
rial, you have to control the thickness under-
neath the device so that it will adhere to your 
mechanical dimension requirements. These 
are some of the challenges in assembly. 

You have covered a lot of flex circuitry in 
the past couple of issues of your magazine, 
so when it comes fabricating portable, hand-
held, and wearable devices, you marry rigid 
with flex for PCBs. This brings additional  
challenges when trying to bond between the 
two. To be able to place certain components 
on the rigid side versus flex, and make sure  
the current flows through properly—and in 
some cases where the board needs to be bent—
you have to calculate the bend radius. There 
are specific challenges that are now coming 
into the picture because of the change in tech-
nology.

Las Marias: The increase in the manufactur-
ing of medical devices is driving growth in the 
use of flex printed circuits. You also mentioned 
challenges when dealing with medical elec-Figure 2: Wire bonding.
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tronics and marrying rigid PCBs with flex. Can 
you talk more about that?

Khan: Yes. Usually, the difference is in the 
change in the thermal coefficient between 
the rigid and flex boards, so it contracts and 
expands at a different rate. There is a differ-
ence in bonding it together that needs special-
ized lamination. Where to place the compo-
nents—either on the rigid side or the flex 
side—is another challenge. Sometimes, the 
board is entirely flex with 16- to 20-layer flex 
circuits.

Further, wire bonding of the devices is differ-
ent because of the materials. It could be a gold 
wire bond, aluminum, or copper, depending 
on the application of medical devices. The 
thickness also becomes an issue. It could be 
one-mil aluminum wire or two-mil gold wire, 
but it could also go on a finer sub mil, like 20 
microns. Concerning manufacturing, you have 
to be precise, control finer wires for bonding, 
and assemble them properly (wedge bond). 

What we see now is kind of a mixture of 
assemblies—a portion of it is SMT, and the 

other portion with microelectronics. The tech-
nology is merging between traditional and 
microelectronics assembly, which is fine, but 
again, OEMs for medical devices need to go to 
somebody who can do all of these processes 
in-house because that’s the way to manufac-
ture it. You need to do SMT manufacturing first 
and cover all the areas where you’ll be doing 
the microelectronics first. Once you finish with 
SMT, then you go to the clean room and finish 
up the microelectronics assembly. There’s a 
process to making a product, whether it’s a 
medical device or any other kind. You could 
have a hybrid of both, but then you need to 
make sure that you are going to the right EMS 
Company who has the process dialed in.

Some startups are developing sensors in a 
specialized material that can measure the 
temperature of your skin and bodily fluids. 
Through the specialized material that they’re 
developing, they can get an accurate reading 
of your body chemistry. Companies are trying 
to make machines that used to be huge, such 
as scanning oncology products for detecting 
cancer, into small portable devices the size of 

Figure 3: Wirebond clean room at NexLogic Technologies.
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desktop PCs with a handheld device that is a 
size of a remote control. Through that device, 
they want to scan the body for tumors or 
abnormalities.

This would provide tremendous savings for 
the cost of a product because a similar machine 
costs millions of dollars now. If companies can 
make these products successfully, you could 
have it for 20–30% of the cost. The cost is 
coming down, but again, the manufacturing 
process is becoming tight and difficult. You 
have to make sure that all of these different 
steps are adequately taken care of, and that 
there are checks and balances along the way. 
Moreover, you should have a final QA before 
the product is shipped out of the contract 
manufacturing company.

Las Marias: Many experts in the industry are 
saying that communication between the 
designers and assemblers is important. What 
do you think?

Khan: Communication is crucial because with 
these are newer devices coming in the market-
place, you need to make sure you’re in contact 
with the designer and the manufacturer. What 
used to happen for traditional medical devices 
is you made a device and ensured that the 
components you placed on the design were 
available at a reasonable price. This isn’t an 
issue with the manufacturing itself. With 
newer technology, some of the datasheets 
don’t call out the specifics of how you need to 
do the layout. If you don’t communicate prop-
erly, you might end up making a product that 
may not work optimally.

What do I mean by that? If you’re making 
a medical device—such as one that is limited 
in size because it’s a portable or a wearable 
device—that means in manufacturing, you 
have to run through all the signals properly, 
and you are short or limited in real estate. In 
PCB for fabrication, for example, you will have 
limited space to place the components on the 
top and bottom of the board. Also, the compo-
nents that you select should have their form 
factor in terms of the Z-axis—the height of the 
component—which will be low because the 

size, thickness, and weight of portable devices 
are issues.

Next, are they available? If yes, there might 
be a differential in cost or something, it is hard 
to say. Again, when it comes to fabrication, 
the same board might require blind or buried 
vias, which means the costs will increase. At 
the same time, you are trying to cram the same 
functionality in a small footprint of a circuit 
board, so you have to use techniques like blind 
or buried vias that are required to run all the 
signals properly to make sure all the input and 
output signals travel correctly.

These types of issues need to be discussed 
between the people who are going to design 
and make the product so they can foresee the 
issues that might come up in manufacturing. 
One thing that gets overlooked by many design-
ers regarding component placement is that 
since the devices are small, they want to stack 
these all the way to the edge, which makes it 
difficult to manufacture because if these panel-
ized boards need to be sheared or de-panel-
ized, there is a risk of damaging these compo-
nents which are at the very edge of the board.

These are typical issues that can be over-
come if you have a strong team that commu-
nicates from design through manufacturing. 
Work together and collaborate to minimize 
these issues.

Las Marias: Do you have any final thoughts 
about what our readers should know regard-
ing PCB design and assembly when it comes 
to medical electronics?

Khan: Go to somebody who knows what they 
are doing. The company should be ISO 13485 
certified, and they should look at the history of 
what kind of products the company has made 
for the medical device industry, as well as the 
types of challenges that they faced and over-
come. That would be my word of caution.

Las Marias: Great. Thank you very much, Zulki.

Khan: Thank you.  SMT007
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