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10 MHz Distribution Amplifiers

The FS730 and FS735 10 MHz distribution amplifiers 
from SRS provide state-of-the-art solutions to 
challenging signal distribution tasks. 

These distribution amplifiers use an input limiter 
design, which removes amplitude modulation from the 
signal, provides fixed amplitude outputs and blocks 
input noise. Virtually any 10 MHz waveform with a 
duty cycle near 50% may be used as an input. 

The FS735 model provides fourteen 10 MHz output 
BNC connectors on the rear panel, with status indicators 
on the front panel.  The half-rack sized FS730 model 
gives seven 10 MHz outputs and is available in both 
bench-top and rack-mount forms.

With mix and match capability, the FS735 can also 
be configured with 10 MHz, 5 MHz, Broadband, 
and CMOS Logic distribution amplifiers side-by-side 

10 MHz Distribution Amplifiers

Stanford Research Systems (408)744-9040
www.thinkSRS.com

Stanford Research Systems (408)744-9040
www.thinkSRS.com

Additive phase noise in 10 MHz Distribution Amplifiers:
Limiter vs. AGC Designs

FS730 and FS735 series ... starting at $1250 (U.S. list)

for other applications. Multiple units can be 
daisy-chained for easy expansion. 

Please visit www.thinkSRS.com for details.
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degrade broadband
noise.

FS730/FS735 uses 
a limiter to remove 
spurs and maintain 
low noise.

• Sine wave outputs (+13dbm)
• Amplitude leveling
• Low additive phase noise
• High channel-to-channel isolation
• High return loss
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If we can’t find alternative sources of 
energy for ultra-low-power optoelec-
tronic devices that are mostly asleep, can 

we do even more with less? They are here to 
stay, used in devices like e-reader and retail 
sign displays, mobile photodetectors used 
in drones, photosensors used to indicate 
maintenance, and as gas sensors.

The trend is that more devices, displays, 
and sensors are being designed to run on 
static batteries or alternative energy sources, 
according to Walter Garcia Brooks, Field 
Applications Engineer for TT Electronics’ 
OPTEK product brand. Therefore, the need 
for ultra-efficient devices is becoming more 
critical to technology development.

Beyond being small, battery-powered 
devices must operate in ultra-low pow-
er-consumption mode; otherwise, batteries 
will be drained quickly. One reason behind 
this trend is mobility. “In the past, opto sen-
sors could be connected by wires, but today, 
sensors and devices are connected by the 
internet, wirelessly, through Bluetooth, or are 
mobile, in wearables, phones, or on drones, 
and powered by batteries,” Brooks says.

“This change is creating a lot of innovative 
ideas and has been good for the optoelec-
tronic sensor industry. Now, it’s not enough 
for sensors to only be smart; they have to be 
intelligent and make decisions on their own,” 
he says. “We have to add more intelligence 
that used to be in the peripheral circuits into 
the sensors themselves, more systems inside 
chips that analyze their environment all the 
time and determine when it’s appropriate 
to use certain parts and when it’s not. Their 
number-one priority is energy efficiency.”

“Power management in sensors never 
used to be part of the equation in the past. 
The motherboard handled it, in the case of 
a printer, or inside an engine control unit in 
a car. Now, the most common way to have 
this intelligence and remain cost-competi-
tive is to use ICs integrated with photode-
tectors in a single chip,” Brooks says.

The best-powered optoelectronic sensors 
consume single-digit micro-amps, and the 
trend is heading downward to nano-amps. 
Brooks predicts that in about 10 years, when 

pico-amp devices proliferate, we will see a 
further proliferation of optoelectronic sen-
sors in mobile applications. It’s at that point 
that the sensor consumes less energy than 
what is captured by the device.

“It’s always a moving target and the tech-
nology is in constant change, and the energy 
harvested depends on the surface area of the 
photocell. Five years ago, photocells could 
maintain sensors to working for five years, 
but as things get smaller, customers wanted 
to do the same with a photocell half as big,” 
he says. “In battery devices, future battery 
technologies will be better, and we hope 
that there will be batteries that hold more 
charge. But the trend is to make more with 
what we currently have.”

Another dramatic change is that it is 
not enough to think only about device 
hardware, but also its software. Decades ago, 
devices were controlled by hardware. Now, 
powered statically by batteries, most of the 
control is via both software and hardware.

“It’s important for designers to under-
stand the software side of the sensors and 
understand how to program them,” he says. 
“And it is critical to understand the energy 
budget that they have throughout the life of 
the battery. A photosensor detecting auto-
dispense in a bathroom soap machine sleeps 
after its last use and doesn’t know when the 
next cycle is. It may have to wake up every 
five seconds to check for the next cycle or it 
could be two seconds.”

Ultra-low-power devices will continue 
to do more with what is available. They will 
alert people not only during normal opera-
tion but can also detect and send a signal via 
the internet or a network when the battery is 
low. “Before, if the battery was dead, people 
would approach a device and it would be off. 
Now, the devices have to alert the user when 
to do maintenance,” Brooks says.

Not all ultra-low-power devices need 
to wake themselves up, as is the case with 
ultra-low-power displays that require power 
only when the display is to be changed, dis-
cussed later in this issue. But in either case, 
integration is key to doing more with less.

Debbie Sniderman

Integration and doing 
more with less

Viewpoint 5
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Two sets of physicists, one group based at Harvard and 
the other at the University of Maryland, have reported 
the discovery of time crystals, a state of matter whose 

existence seems to trash the notion of cause-and-effect.
The Harvard group describes time crystals this way: They 

are substances “whose lowest-energy configurations are peri-
odic in time rather than space.”

Let’s back up a bit and look at ordinary crystals, which 
are defined by having molecules organized in a lattice. In 
ordinary crystals, this lattice pattern doesn’t change over time, 
which means that the quantum state doesn’t change over time, 
either — not without some external stimulus.

Time crystals are different in that their lattice structures 
do change over time, which means that the quantum states 
change, too. The changes repeat (periodicity) and cycle 
around without any outside force of any kind applied.

Furthermore, these changes are oddly resistant to pertur- bation — they don’t react the way that any classical physical 
system might.

The Harvard-based group also includes some physicists 
from Princeton, including Shivaji Sondhi, whose explanation 
of this bizarre behavior is widely quoted because of its per-
fect vividness. He compares driving the time crystal’s quan-
tum system to squeezing periodically on a sponge. “When 
you release the sponge, you expect it to resume its shape,” he 
said. “Imagine now that it only resumes its shape after every 
second squeeze even though you are applying the same force 
each time. That is what our system does.”

 In layman’s terms, in time crystals, effect does not nec-
essarily follow cause. The specific physics principle that time 
crystals are violating is called time translation symmetry.

“Symmetry” is an umbrella term for any of a number 
of changes — transformations — in space and time. In a 
physical system in which nothing happens to the objects that 
changes their nature or their relationship with each other, 
then the conditions of the system are assumed to persist — 
be invariant — over time.

That’s time translation symmetry. It’s the symmetry that 
time crystals seem to violate as they cycle through different 
states without any stimulus applied.

Like every other physical phenomenon, symmetries can 
be described using mathematical formulae. Discoveries of 
actual physical phenomena often follow the discoveries of 
quirks in the math that suggest that those phenomena are 
mathematically feasible. So it was with time crystals.

Five years ago, Frank Wilczek, a physicist at MIT, 
worked out the formula, demonstrating that it might be 

Time crystals: a weird 
quantum phenomenon that 
shouldn’t exist but does

IM
A

G
E:

 P
IX

A
B

AY

Fully Integrated Display

6 Outlook
Innovations impacting products, technology, and applications

MAY 2017 • electronicproducts.com • ELECTRONIC PRODUCTS

http://www.dataimagelcd.com
mailto:heldred@dataimagelcd.com


possible that time translation sym-
metry could be broken and that time 
crystals might exist.

Wilczek’s paper (http://bit.ly/2nh16ua) 
is written in the nearly impenetrable jargon 
of modern physics, but he allowed himself 
a quip acknowledging the implausibility 
of time crystals. The idea, he wrote, comes 
“perilously close to fitting the definition of 
a perpetual motion machine” — the ne plus 
ultra of crackpot theories. But the math 
was the math.

It turns out that Wilczek did have 
one detail wrong: He thought that time 
crystals might exist in a state of thermal 
equilibrium.

That turned out to be impossible, 
the Harvard group explains in a paper 
(http://bit.ly/2mwwvd6), but it led to 
speculation about their existence in 
systems that never reach thermal equi-
librium. One of those was a so-called 
black diamond, the substance in which 
Harvard observed the phenomenon.

Time crystals are so exotic and the 
physics are so esoteric that people can 
only guess what the possible applica-
tions might be. Those guesses include 
quantum computing and hypersensitive 
magnetic sensors. 

One would think that there wouldn’t 

be any shortage of time crystals in the 
world, but they’re rarer than might be 
expected. The most famous are the time 
crystals that power the Doctor’s space/
time vehicle, the TARDIS (Time and 
Relative Dimension in Space), in the 
“Doctor Who” television series. Indeed, 
a full half of all stories on the new time 
crystals mention “Doctor Who.”

Both groups that recently observed 
time crystals published their results in 
the journal Nature. A summary of the 
Harvard paper and paid links to the full 
text can be found at http://go.nature.
com/2mju1f5; the same for the Mary-
land paper can be found at http://go.na-
ture.com/2mZj9pX.

Brian Santo
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Time crystals are 
different [from ordinary 
crystals] in that their 
lattice structures do 
change over time, 
which means that 
the quantum states 
change, too.
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Automation in automotive electronics has driven the 
next leap of innovation in transportation, fueled by a 
fundamental premise: In automotive applications, vehi-

cles must be able to sense their environment accurately.
Indeed, cars must accurately sense not only their own 

distance, speed, and direction, but also the distance, speed, and 
direction of any object that could cross their path. Radar is the 
best way to gather that data, and these automotive systems must 
successfully interpret the data to make life-and-death decisions.

How radar works
To find out whether there is an object nearby that may affect the 
car, the automotive system must determine direction or angle of 
arrival (AoA), speed and distance of the object, and whether the 
object detected is real or a “false positive” from noise or clutter in 
the background. Fig. 1 shows how the radar data is gathered.

1.  A digital transmit signal is generated and converted into 
analog format and the transmitter signals (TX).

2.  These signals are released from the transmit antennas and 
into the environment.

3.  The signals “bounce” or reflect back to the receiver (RX) and 

are converted back into digital data by an analog-to-digital 
converter (ADC).

4.  The data is then processed by the digital signal processor 
(DSP) to make decisions based on that data.

DSP: determining whether to stop
The values that influence the decision-making process performed 
by the DSP include three main factors, as shown in Fig. 2:

1.  Direction: In the processing flow, the samples from the input 
data cube are filtered using a spatial beamforming filter to 
create digital beams as a part of the digital beamforming 
(DBF) module.

Radar signal processing fuels 
automation in automotive 
applications
An intimate look into how a DSP 
determines the course of action for 
a vehicle radar

BY PUSHKAR PATWARDHAN
Design Engineering Architect, Cadence Design Systems
www.cadence.com

Fig. 1: Block diagram of a radar system.

Fig. 2: The DSP block diagram and flow.
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2.  Speed and distance: These beams are further processed by a 
2D fast Fourier transform (FFT) algorithm along the range 
and Doppler axis.

3.  CFAR: Constant false alarm rate, or CFAR, works as a “filter” 
to determine whether a detected object is likely to be a real 
object or is part of the background “noise.”

For an efficient implementation, the processor must perform 
data processing and data transfers concurrently. The software 
should be structured to minimize the data transfers, and the 
direct memory access (DMA) should be used to perform the 
data transfers concurrently with module computations.

A. Beamforming for direction
The DBF kernel performs finite impulse response (FIR) filtering 
along the channel dimension in the data cube. The length of the 
FIR filter is equal to the number of antenna elements — eight, 
in this case — and the FIR taps are pre-chosen to pass signals 
from a beam centered on a particular pre-determined spatial 
direction and to suppress signals from other directions.

In practice, the DBF processes the data cube as input and 
produces a range-Doppler 2D signal as an output beam. Different 
sets of FIR taps can be used to generate multiple beam signals us-
ing the same data cube. In this example, five beams are generated 
along different directions using separate sets of FIR taps.

B. Doppler and range FFT for speed and distance
The radar uses a 2D frequency-domain spectrum in the 
range-Doppler dimensions for its processing. This spectrum is 
obtained by performing a 2D FFT — 1D FFT along the range 
dimension, followed by 1D FFT along the Doppler dimension 
— and, thus, forming the cube shown in Fig. 2.

The 2D range-Doppler FFT kernel is used to transform each 
of the five 2D beam signals produced by the DBF kernel to a 2D 
frequency-domain spectrum. A windowed 2D FFT is used to 
separate the signals, with the range FFTs along the range dimen-
sion, followed by Doppler FFTs along the Doppler dimension. 
Each 1D FFT also uses a Hamming window.

The range FFT is computed as a 1D FFT, whereas the Dop-
pler FFT is performed as a block-based FFT to avoid transpos-
ing the input and output. The FFT algorithm is based on the 
Kronecker product-based formalization. In the last stage, the 
Doppler FFT kernel computes a point-wise energy of each bin.

C. CFAR for target detection
The role of the CFAR is to determine the threshold, above 
which any return can be considered to probably originate from 
a target. If this threshold is too low, then more targets are de-
tected at the expense of increased numbers of false alarms.

Conversely, if the threshold is too high, then fewer targets 
are detected, but the number of false alarms is also low. In most 
radar detectors, this threshold is determined algorithmically to 
calculate the probability of a false alarm — or equivalently, false 
alarm rate or time between false alarms.

The CFAR kernel operates on a 2D energy signal in the fre-

quency domain, classifying each bin or cell under test (CUT) in 
the 2D FFT energy signal either as a target (positive) or noise/
clutter by comparing each CUT with a scaled estimate of noise 
and clutter. The scale factor and threshold used are determined 
by the probability of false alarm, or CFAR.

In Fig. 3, the well-modulated CFAR is the threshold, and the 
“positive” is where the detection exceeds the threshold. In other 
words, to determine a target, the value of the CUT is compared 
with the CFAR — the threshold calculated to determine the 
levels of the noise floor around the CUT.

CFAR is computed by examining a block of cells around 
the CUT (Fig. 4). To avoid corrupting this estimate with values 
from the CUT itself, cells adjacent to the CUT, or guard cells, 
are normally ignored. A target is declared present in the CUT 
if its value is greater than all of its adjacent cells — CFAR or 
noise-and-clutter threshold.

CFAR kernels are distinguished by how the noise estimate is 
formed using the training cells. For example, the cell-averaging 
constant false alarm rate (CA-CFAR) noise estimate is formed 
by averaging the values of the cells in the training area, whereas 
the ordered statistic constant false alarm rate (OS-CFAR) noise 
estimate is formed by sorting the training area’s cell values in 
descending order, and using the Nth sorted value.

Combinations of CA-CFAR and OS-CFAR can also be used. 
The AND CFAR combination performs a logical AND of the 
classification outcomes of the CA-CFAR and OS-CFAR for each 
CUT, while the OR CFAR combination does a logical OR.

DSP: the decision maker
When direction, speed, distance, and CFAR have been computed, 
the DSP will be able to determine whether the ball thrown by a 
kid from a playground and into the path of an oncoming car is 
likely to intercept the vehicle in its current trajectory and whether 
evasive action must be taken. In other words, the embedded sys-
tem will help make the entire vehicle safer for everyone. ☐

Fig. 3: The CFAR 
diagram showing 
positive result and 
detection exceeding 
the threshold.

Fig. 4: The CFAR 
block processing. 
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Optimize BLDC motor 
design with a position 
sensor IC
BY NORWOOD BROWN
Staff Field Application Engineer, ams
www.ams.com

Electric motor manufacturers have, 
in the past, met users’ require-
ments for smooth and predict-

able performance through the use of 
brushed DC motors, which maintain 
commutation and full torque at start-up 
while managing varying loads. Counting 
against the brushed DC motor, however, 
are its relatively low efficiency and the 
inherent tendency for the brushes to fail 
before other components due to mechan-
ical wear or chemical contamination.

By contrast, brushless DC (BLDC) 
motors are superior in many respects, 
including efficiency, zero electrical wear, 

and clean operation. At the 
same time, however, the main 
challenge for the designer of 
a BLDC motor control system 
is that the motor suffers from 
hiccupping as well as inconsis-
tent torque and acceleration.

That happens when the com-
mutator is forced to operate in 
the absence of accurate and re-
al-time absolute rotary position 
data. In the past, absolute posi-
tion sensing has been available 
only from extremely expensive sensors. 
The lower-cost sensing solutions have not 
met this requirement adequately.

That’s why efficient and reliable 
BLDC motor technology generally hasn’t 
found favor in power tools and other 

performance-critical end products. This 
article suggests, however, that power tool 
manufacturers and others with similar 
requirements could adopt the BLDC mo-
tor by taking advantage of the magnetic 
position sensor IC.

The position sensor-on-chip, along 

Fig. 1: View of a motor control system.
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with a simple magnet, provides absolute 
position data, is easy to assemble into 
a motor system, and enables a BLDC 
motor to maintain optimal commutation 
at all times.

A BLDC motor control system has to 
provide clean start-up operation, maintain 
continuous commutation, achieve the 
highest possible efficiency, and extract 
maximum torque from the available elec-
trical power. The key to achieving all of 
these goals is knowledge of the position of 
the rotor relative to the stator, information 
which enables the motor control system 
designer to implement a robust electrical 
drive management solution (Fig. 1).

Position sensor choices for  
BLDC motor control
The availability of absolute position data 
enables the motor to start up smoothly 
from any position. But a system us-
ing discrete sensors or other control 
technology might perform a jump, or 
“hiccup,” at start-up in order to calculate 
its starting position relative to the stators 
before beginning normal operation. 
That’s why the simplest and cheapest po-
sition-sensing systems available to BLDC 
motor designers to date have not enabled 
accurate absolute positioning.

Back-EMF position sensing
When applied for commutation, it requires 
the motor to be in motion in order to 
induce a magnetic field for sensing. This 
means that a back-electromotive force 
(back-EMF) has no positional data for a 
static motor unless it has previously been 
hard-driven to an alignment point, which 
will result in forward or backward move-
ment of the motor to such an alignment 
point. Moreover, after stalling or jamming, 
this process must be repeated to enable 
an orderly re-start. In all cases, until the 
motor reaches a commutation lock point, 
it will suffer from reduced torque and be 
delivered power in the absence of data on 
the absolute rotor/stator positioning.

Discrete Hall switch systems
These systems typically consist of three, 
five, or more Hall sensors fixed in position 
during the production of the motor. Errors 
in placement produce loss of efficiency or 

power, so extremely precise 
assembly is required for a 
discrete Hall sensor system 
to work effectively. Each 
Hall sensor also requires its 
own signal wires, further 
complicating the produc-
tion process. What’s worse 
is that, even though the 
sensors themselves are fixed 
in absolute positions, they 
cannot generate absolute 
position data over an entire 
360° rotation. The sensors are limited to 
measuring within the angular switching 
response of the nearest Hall sensor in any 
given position. The resulting position 
measurement error can be significant when 
angle-related torque loss is considered.

Optical encoder
It can produce absolute position in-
formation, but this requires either the 
physical alignment of the encoder to the 
motor components during assembly or 
system-level storage of zero-point infor-
mation. The most damaging drawback 
of this component type is its potential 
vulnerability to dust, dirt, and other con-
taminants. Unless protected by a sealed 
enclosure, contamination can impair the 
encoder’s performance at any time.

Resolver
It is capable of providing extremely pre-
cise and accurate position measurements, 
but a typical resolver solution entails a 
high cost that includes the resolver unit 
itself plus additional analog and digital 
support circuitry, which is prohibitive in 
most motor drive systems.

Absolute magnetic  
position sensors
What if multiple Hall sensors were inte-
grated into a single chip? By fabricating 
multiple, highly sensitive Hall elements on 
a die — alongside analog, signal process-
ing, and digital circuitry — a position sen-
sor system can be implemented in a single 
chip paired with a simple magnet. The 
chip will typically be fixed at the end of the 
motor’s shaft, parallel to a small, low-cost 
circular two-pole magnet mounted on or at 
the end of the motor’s shaft (Fig. 2).

A single-chip alternative to a discrete 
Hall sensor solution benefits from the 
following characteristics:
 
•  Accurate absolute position information 

at all times through 360°
•  A simple assembly because the chip is 

mounted on a simple PCB and requires 
only one set of wire-to-board connections

•  Low unit cost because an IC benefits 
from the economies of scale inherent in 
the IC fabrication process

•  Immune to contamination by chemi-
cals, particles, or other materials

Just IC and magnet
By monitoring the absolute position at 
defined intervals, a position sensing sys-
tem-on-chip like the AS5047 can instant-
ly switch to absolute angle and computed 
drive under start-up conditions or for 
varying loads.

This absolute position sensing ap-
proach can be implemented in all BLDC 
motor management schemes: six-step 
commutation, 12-step commutation, 
field-oriented control, and even PMSM-
style sinusoidal drives.

In the final analysis, a sensor IC 
containing multiple on-chip Hall sensing 
elements is simpler to mount in motor 
assemblies than discrete Hall sensors, is 
cheaper than a resolver, and avoids the 
optical encoder’s vulnerability to con-
tamination. Unlike back-EMF sensing, it 
provides accurate absolute position data at 
all times. Therefore, by using an integrated 
magnetic position sensor IC, manufactur-
ers of power tools and similar end prod-
ucts can now replace brushed DC motors 
with the more modern, efficient BLDC 
motor type while maintaining the high 
motor performance that users expect. ☐

Fig. 2: The position  
sensor-on-chip is paired with a small, low-cost magnet.
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Under a veneer of bells and whistles 
lies a history of military embed-
ded systems development fraught 

with missed deadlines, cost overruns, and 
behind-the-curve technology. This may be 
about to change with the uncharacteristi-
cally rapid consolidation of support by all 
three armed services behind the Hardware 
Open System Technology (HOST) effort.

“Today, the systems and trends that 
the government wants are growing more 
and more complex, and to get them to 
field is growing more and more costly,” 
said  Patrick Collier, Open Systems Hard-
ware engineer at NAVAIR. “So unless 
we do something about it, it’s going to 
break: There’s going to be no way that we 
can field any kind of complicated system 
given the cost that it’s going to incur to 
the government.” (Fig. 1).

Collier was speaking specifically in the 
context of the Air Force’s Sensor Open Sys-
tems Architecture (SOSA) at the recent Em-
bedded Tech Trends event in New Orleans. 
SOSA is a standardization effort focused on 
avionics sensors and peripherals processing 
that is already working hard to reduce the 
cost and time to get new technology into 
the field. It comprises five groups:
1.  Electromechanical: working on specifi-

cations for connectors and interfaces to 
connect existing payloads to the platforms

2.  Business: working on marketing, con-
tracts, IP, and business development

3.  Enterprise: working on the overarch-
ing architecture for SOSA to define 
terms and functions from one applica-
tion to the next

4.  Software: working on software por-
tability and third-party application 
programming interfaces (APIs)

5.  Hardware: This is the group that Collier 

HOST opens military coffers to 
embedded systems developers
By uniting under a single open system technology, the Air Force, Army, and 
Navy hope to lower the cost and time required to field advanced technology

BY PATRICK MANNION
Contributing Editor

ELECTRONIC PRODUCTS • electronicproducts.com • MAY 2017

Aviation Electronics 13

http://us.tdk-lambda.com/lp/products/drl-series.htm
http://www.us.tdk-lambda.com


leads within SOSA and it is charged with defining the next-gen 
system boxes that he said would leverage OpenVPX.

Along with SOSA, the Air Force also spearheaded the 
development of the Future Airborne Capability Environment 
(FACE), which is solely focused on software development and 
portability in an effort to lower development costs. Both SOSA 
and FACE are underpinnings for HOST.

Though Collier is employed by the Navy’s Naval Air Systems 
Command (NAVAIR), he underscored the unifying purpose of 
HOST by pointing to its early intentions: “To provide a frame-
work for developing embedded computing systems for U.S. 

military platforms. HOST provides U.S. government acquisi-
tion, systems integrators, and third-party component vendors 
with an open, interoperable, upgradeable, and sustainable 
embedded system standard.”

Compared to how systems are currently contracted, the 
HOST paradigm will have standard interfaces and functions at 
more levels with standard cards and backplanes (Fig. 2).

HOST is incorporating SOSA’s model of breaking down an 
application’s technology into building blocks that can be reused 
across other applications on different platforms. “A year ago, the 
Army, Navy, and Air Force decided that we’re all using the same 
thing and working with the same standards, so we wanted to lever-
age that,” said Collier. In the case of SOSA, the sensor application 
for ruddering or other functional profile on an aircraft likely has a 
corollary in an Army land vehicle or a Navy surface vessel.

Breaking vendor locks
Along with reducing cost, promoting reuse, and shortening 
fielding times, Collier also emphasized the need to break 
vendor locks. “We want to avoid going back to the same vendor 
day in and day out,” he said. This desire to break the locks of 
custom or semi-custom designs isn’t unusual.

The Advanced Telecommunications Computing Architecture 
(ATCA) is a good example of a standard that came together for 
similar purposes but in the context of communications. However, 
that standard effort ran into trouble for various reasons, one of 
which was cost. “By the time you built everything based on the 
[ATCA] standard, your cost points prohibit you from going to 
market,” said Sven Freudenfeld, Global Business Development Di-
rector for Telecom Appliances at Lanner Electronics, Inc. Lanner 
instead took a hybrid approach, taking some ATCA features and 
developing the HTCA-6000 platform, optimized for high-reliabili-
ty telecommunications but also bridging into the data center.

The Lanner deviation from ATCA due to high cost and the need 
to differentiate underscores the problem of aiming too high with 
standards. Another effect of standards is homogeneity of solu-
tions, which can be good or bad. While HOST’s intent is to break 

4777 Sunrise Blvd. Suite G
Fair Oaks, CA, USA
Phone: (916) 241-9062Instant online quotes:

www.pcb-pool.com       

Printed Circuit Boards
from Prototype to Production

  FREE Laser SMT Stencil
with every prototype order

Quick turns from 8 hours 

On time or FREE

Fig. 2: Using the SOSA model, HOST breaks down applications 
into blocks with standard functions and interfaces that will run on 
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Fig. 1: In an unusual show of unity, the U.S. Air Force, Army, and 
Navy are getting behind HOST in an effort to drive down costs and 
get advanced systems fielded faster. 
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vendor lock, the flip side of vendor lock is 
the opening of bids for all comers. For the 
installed base of vendors to the military, this 
is not good news because they are now on 
an equal footing with all newcomers.

However, for a U.S. government that 
is fighting to lower costs, this situation is 
ideal. If HOST takes off as planned, the 
military will have multiple developers 
supplying somewhat similar hardware and 
software that can be applied across air, 
land, and sea. It is a good opportunity to 
lower costs through more competitive bids.

For embedded technology vendors 
that have been effectively locked out of 
military contracts, they now have an 
opportunity to bid for embedded systems 
contracts and bid for their share of the 
$639 billion 2018 military budget.

Rallying around OpenVPX
The degree to which all three armed 
services are working together is clearly 
unusual and has surprised Jerry Gipper, 
executive director of VITA. “I’ve never 
seen anything quite like this before,” he 
said. A veteran of the VMEbus/Multibus 
wars of the ’80s and early ’90s, Gipper was 
also behind Futurebus+. However, FB+ 
didn’t go anywhere — in large part be-
cause of costs, but also because it was too 
undefined, said Gipper. “Nobody stepped 
up to say, ‘OK, we want to use gigabit Eth-
ernet; here’s the size and pins that we want 
and this is what we’re going to use.’”

This clarity down to the pin level is 
exactly what HOST is providing, working 
off OpenVPX, and it has already defined 
the connector pinouts. From Gipper’s 
vantage point, this is, in part, why it’s 
taking off rapidly and getting so much 
interest. “The HOST Webex conference 
calls that I run have gone from a license 
for 25 people to needing a license for 200 
in just the past few months,” he said.

The difference between HOST and 
other standards efforts is that, thanks to 

the work behind VPX and OpenVPX, 
products are already available from 
companies such as Curtiss-Wright, 
Abaco Systems, and Mercury Computer. 
As a result, Lockheed Martin, Northrup 
Grumman, and CERDEC are already 
building out systems to SOSA — and, 
soon, HOST — requirements.

OpenVPX for HOST
OpenVPX is being developed under the 
VITA 65 working group and is currently 
on version 65.0 and 65.1. The baseline 
VPX standard emerged in 2007 as the 
next step beyond VME64 and VXS after 
it became clear that both a serial switch 
fabric and more pins were needed. VPX 
supports gigabit Ethernet as well as 
Infiniband, Serial RapidIO, and PCI Ex-
press. It builds off of VME with both 6U 
and 3U form factors. VPX was followed 
by OpenVPX in 2010 in an effort to pro-
vide a systems-level approach to VPX.

The system and functional standard-
ization of OpenVPX is a fundamental at-
tribute that will enable HOST’s long-term 
intent. Over the next 10 to 15 years, Col-
lier expects that the applications database 
will grow and allow quick identification of 
functions that can be turned into building 
blocks and modules to maximize reuse.

In the meantime, vendors such as Aba-
co Systems continue to build the currently 
available OpenVPX inventory. In late 
March, it announced the OpenVPX-based 
SBC367D, a 3U, 40-Gigabit-Ethernet 
(GbE) card based on the Intel Xeon 
D-1500 processor family (Fig. 3).

The board is “mission-ready” and 
comes with 32 Gbytes of DDR4 SDRAM 
and comes as an Ethernet alternative to 
Abaco’s PCI Express-oriented SBC347D. 
While Ethernet was initially overlooked 
because it is non-deterministic, its 
scalability across multi-module architec-
tures and rapidly increasing performance 
matches the evolving needs of military 
and avionics applications.

Along with 40-GbE support, the 
SBC367D comes with a range of security 
features to support Anti-Tamper and Infor-
mation Assurance strategies. These include 
an inherently secure FPGA solution with 
Microsemi’s SmartFusion2 and support for 
Intel’s Trusted Execution Technology. ☐

Fig. 3: Abaco Systems’ SBC367D OpenVPX 
single-board computer (SBC) supports 40 
GbE and is based on a 16-core Intel Xeon 
D-1500 processor.
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Beyond consumer use in wireless 
selfie sticks, sports cameras, and 
event photography, drone imaging 

is finding its way into many commercial, 
government, and public safety applications. 
More drones/UAVs are being used to inspect 
high-voltage power lines replacing helicop-
ters, an expensive and sometimes dangerous 
endeavor. They’re used in aerial cinematog-
raphy, energy, forest management, mapping 
and surveying, oil and gas, and wildlife 
monitoring applications, as well as in covert 
operations, emergency response, payload 
delivery, security and surveillance, tactical 
operations, search and rescue, law enforce-
ment, and even medical operations.

Aerial imaging has its own needs. Drone 
embedded systems require much more pro-
cessing power than other mobile devices for 
handling flight control, advanced analytics, 
video stitching, and wireless networking 
applications. Systems-on-a-
chip (SoCs) can record video 
while streaming live over Wi-Fi 
when previewing and sharing is 
needed on the ground. Software 
features like electronic image 
stabilization (EIS) and de-warp 
allow panoramic videos to be 
taken, reducing the need for 
mechanical gimbals. Many drone 
applications also require unique 
cameras, sensors, and optics.

What makes drone 
cameras special?
Ruggedized industrial drone 
cameras go into non-consumer 

UAVs. Brendan Lelieveld-Amiro, a sales 
engineer at industrial camera manufacturer 
Lumenera Corp., says that the special-
ized cameras differ widely from low-cost, 
consumer-level cameras in devices such as 
GoPro cameras, mobile phones, and DSLRs.

Many high-end drone applications need 
the cameras to provide images in raw for-
mat without lossy compression. Users run-
ning precision inspections need to trust that 
the data provided by the camera is accurate, 
whether for agriculture or inspection of 
hairline cracks in a water dam. Any pro-
cessing to beautify, enhance, or compress 
an image could render the data useless for 
high-end commercial applications.

Industrial cameras also use highly precise 
and deterministic triggering. They trigger 
within microseconds from the time they 
are told to take the picture and when the 
exposure process begins. Lelieveld-Amiro 
says that the latency in consumer cameras 
in fully manual mode can range from 50 
milliseconds to almost 1 second, which won’t 
cut it for industrial applications. Synchro-
nization is important to tag the images with 
metadata from the flight system such as exact 
coordinates from the onboard GPS, velocity, 
altitude, and timestamp information.

Synchronization and timing are also 
crucial when drones carry multiple cameras 
for applications like precision imaging. 
All of the cameras pointing downward in 

a moving drone need to take the picture 
at the same time in order to overlap their 
images correctly.

Many precision-imaging applications use 
multi-spectral imaging systems. Separate 
cameras collect color images in the visible 
light spectrum and near infrared (NIR) spec-
trum while pointing in the same location. 
Image processing is used to stitch and align 
images to view different bands of response.

NIR is important in precision agricul-
ture inspections in which, depending on 
the health of crops, NIR will be absorbed or 
reflected differently. Images allow users to 
create the normalized difference vegetation 
index (NDVI), a graphical indicator of crop 
health. NIR imaging is also used in drones 
that provide building inspections to reveal 
additional information of interest beyond 
the visible spectrum.

Drone cameras rated for commercial 
use are also ruggedized, able to withstand 
high levels of vibration, different ranges of 
temperature, and humidity, with higher lev-
els of uptime and reliability than those not 
rated for commercial use, like digital SLR or 
point-and-shoot cameras.

Commercial industrial cameras don’t 
have onboard storage. They do contain 
memory buffers but transfer image data to 
an SoC or single-board computer to store 
and optionally process while flying. Based 
on image results, a drone can change its 

flight pattern if the software 
found a missed location or a poor 
image due to cloud coverage. 
They can even be used to ensure 
collision avoidance against power 
lines or other drones.

Filters are also available and 
used on industrial cameras, 
depending on the application. 
Mono cameras with clear glass 
are common, as well as color 
cameras, and customers can 
specify filters covering the 
spectrum from 380 to 1,000 nm. 
Some use visible blocking filters 
to look only at NIR informa-
tion, and others use separate 

DRONE CAMERAS:  
A unique approach to optical imaging
How cameras, image 
sensors, and optics 
differ from other mobile 
devices — beyond low 
power and small size

BY DEBBIE SNIDERMAN
CEO, VI Ventures LLC
www.vivllc.com 

Clockwise, from top right: The ALEXA Mini camera on a Freefly Alta 
drone was used for a short film, “The Journey,” directed by Casey 
Warren and Danielle Krieger.
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cameras for red, green, and blue and block 
the NIR. There are also discrete cameras 
for different wavelengths outside of this 
spectrum that can be used in parallel.

Monochrome camera sensors are still 
very important and are used in inspection 
applications. Using color cameras reduces 
the resolution of the image due to built-in 
Bayer filters and conversion or debayer/
demosaicing algorithms that digitally 
process and reconstruct the full-color 
image. Mono cameras provide perfect 
pixel-to-pixel information without using 
the Bayer pattern or losing resolution.

Many UAVs are becoming piloted au-
tonomously, so preventing or minimizing 
downtime is important. Cameras are certi-
fied to handle greater shock and vibrations 
than consumer cameras do and achieve 
a much longer mean time between failures.

While cameras in mobile phones 
include a lens in the same package, on 
commercial drone cameras, they are speci-
fied separately, attached, and controlled re-
motely. Instead of moving mechanical lens 
shutters that can wear out over time, they 
use electronic digital shutters. Software 
adjusts focus and iris for precise control 
and uniformity of all images taken during 
flight while outdoor conditions change.

The trend for consumer camera 
resolution is changing. It has historically 
been toward higher resolution, but, Le-
lieveld-Amiro explains, many mobile-phone 
manufacturers have stopped pushing that. 
“After a certain amount, it no longer makes 
sense. It’s too high most of the time, and the 
lenses included aren’t good enough to make 
use of the resolution,” he says.

In UAVs, the required resolution de-
pends on the ground resolution. The higher 
it files, the higher resolution is needed to 
obtain, say, 1 cm/pixel at the ground. In cer-
tain commercial applications, regulations 
dictate how high a drone can fly in some 
states. Therefore, resolution and frame rates 
are important.

UAV camera resolutions range from 1 
to about 29 megapixels, with the highest 
used in applications that fly high in the air 
or require very high ground sample distance 
(GSD). Precision agriculture, power line, and 
oil pipeline inspection cameras typically use 
cameras ranging from 2 to 12 megapixels.

For those that fly lower, there’s a trade-

off between frame rate and resolution, 
and the choice depends on many things, 
such as the angle at which the camera is 
pointed, the oversample amount, and what 
the users do with the image data. Le-
lieveld-Amiro says that, at Lumenera, the 
highest-resolution cameras offer 6 fps and 
the lowest can offer 270 fps.

Aerial cinematography:  
video on a drone
Stephan Ukas-Bradley, the director of 
technical marketing and Strategic Business 
Development at ARRI, adds that, in the 
digital mobile camera market for aerial 
coverage for motion pictures, dynamic 
range also becomes important. Users of 
the Alexa Mini camera need large pixels 
that are light-sensitive in order to emulate 
film. They don’t want to lose any details 
when shooting in the clouds and want 
to capture the most light even when the 
drone is pointing toward the sun.

“Drones are used when it’s impossible 
to get a shot with a helicopter because 
they’re smaller and can go in urban envi-
ronments. Handheld mounting rigs and 
brushless gimbals keep the camera stable 
and allow very creative new things to be 
done, like filming from a second story in a 
building, then grabbing the camera on the 
street, then handing it over to a guy on a 
skateboard,” Ukas-Bradley says.

To protect against the outdoor environ-
ment, high-end drone cameras are subject 
to harsh testing far beyond sensors in small 
mobile devices. For example, Alexa cameras 
are hermetically sealed to prevent mist 
or sand from entering or causing damage 
and are exposed to vibration testing on 
industrial shaker tables with vibrations 
comparable to those of a rough truck ride. 
These cameras are also tested in environ-
mental chambers from –20°C to 45°C and 
are designed to be used everywhere from 
the South Pole to the deserts.

Airborne radiometry with  
thermal imaging sensors
Thermal camera imaging sensors are able 
to see minute temperature differences. On 
drones, commercial thermal inspections 
span a broad range of users. At the high 
end, looking at dams, pipelines, and power 
plants or performing search-and-rescue or 

firefighting inspections requires perfor-
mance and safety. Lower-end users inspect 
roofing, solar panels, or real estate and 
may store their drone in the car.

Jeff Frank, Senior Vice President at FLIR 
Systems, says, “While the sensor technology 
itself that we incorporate into our drone 
cameras is the same that we use in our 
handheld systems, the methods needed to 
get accurate airborne radiometric measure-
ments are unique in several ways.” Sensors 
on drones often operate 50 to 100 meters 
away from the target, further than the 5 to 
10 meters typical in handheld applications.

They can also be exposed to significant 
temperature variations as they fly at high 
speeds. Because variations in atmosphere 
affect transmission of thermal energy, 
these longer distances require additional 
processing to achieve higher levels of 
radiometric accuracy. Another concern for 
optimizing radiometric performance in 
drone cameras is managing airflow across 
the camera during flight.

On the ground, cameras pan and tilt. 
UAVs provide a different dynamic and 
perspective on collecting imagery. Moving 
in 3D space, depending on how fast it is 
going, higher accuracy bidirectional inter-
faces are needed and metadata is included 
in the image info. The data is stored in 
a format easy to downlink to a ground 
station or view in real time.

“Compared to other applications, 
military or automotive under-the-hood, 
drone applications are the least harsh,” he 
says. “Since the cameras are mounted on 
stabilized gimbals, unless it crashes, under 
normal circumstances, the physical envi-
ronment is very benign. There is concern 
about air flow because rapidly moving air 
can impact image quality or add to the 
variation or quality of radiometry. It is key 
to compensate for atmosphere. Algorithms, 
flying methodologies, in-camera, and 
post-processing take that into consideration 
and are different in the drone world.” ☐

FLIR’s Lepton thermal sensor used on the Duo 
camera. FLIR’s Duo camera combines thermal 
and visible imaging technology simultaneously 
in one camera and integrates them with data 
recorders on drones.

MAY 2017 • electronicproducts.com • ELECTRONIC PRODUCTS

18 Cover Story



Ultra-low-power displays, such as e-paper displays with 
E Ink, are used in many applications in which a pow-
er-hungry backlit LCD isn’t suitable. With a 180° viewing 

angle and excellent readability indoors and outdoors, electropho-
retic displays are like viewing printed ink on paper. Displays using 
E Ink are the only ones that have high reflectivity and contrast, a 
wide viewing angle, and are ultra-low-power.

Why e-paper displays are important
HD Lee, CTO and President of Pervasive Displays (PDi), the Tai-
wan-based display design house specializing in ultra-low-power 
e-paper displays primarily for retail electronic shelf labels (ESLs), 
says that they are much more than beautiful price tags.

These shelf labels display up-to-date information, such as 
stock levels and product information, in real time, integrate with 
customer referral programs to show star ratings and product 
rankings, and can last up to five years on one battery charge. 
They’re also important in stores that have thousands of products 
that would be impossible to connect with wires.

Michael McCreary, Chief Technology Officer at E Ink Corp., 
says that new products are often introduced using these types of 
displays, from shelf signage to point-of-purchase displays to pack-
age-tracking labels. The package-tracking labels offer the ability to 
display multiple messages at different stages of a shipment’s journey 
and even change a parcel’s destination while en route, a key feature 
for last minute re-routing, just-in-time deliveries, or inventory 
adjustments. And the age of IoT is coming, when most devices are 
battery-driven and users demand long battery lives.

How they work
E Ink’s displays are very different from conventional OLED and 
LCD displays, which need a backlight to display an image. All 
have backplanes to drive them, but that’s where the similarities 
end. E Ink displays use black-and-white or colored particles that 
are charged and suspended in a clear liquid that is encapsulated in 
either sealed microcups or microcapsules and coated onto a clear 
film. This film is sandwiched between a back electrode and an 
unpatterned transparent front electrode.

The simplest form contains black particles, which are charged 
negatively, and white particles, which are charged positively. When 
an electric field is put across the sandwich, positive on the front 
and negative on the back, white particles migrate toward the back 
and black particles migrate toward the front. The white particles are 
reflective, so they hide what’s behind them, and when all white par-
ticles are at the front, the display looks like a black sheet of paper.

PDi’s small 2-, 2.5-, or 3-in. bi-stable e-paper displays are 
mostly used for labels and are programmed by remote control. 
E Ink of Boston supplies the microcapsules of ink used in their 
display modules, which contain one or two TFTs, an ink layer, a 
protective sheet, driver electronics, and a connector. 

E Ink displays are considered bi-stable in that power is needed 
only to change the image, not to maintain it. Images will remain “on 
all the time” for up to 10 years without power for a shelf label, and, 
in most cases, Lee says that e-paper customers use batteries or a so-
lar cell to drive the display. “A watch only needs very little power to 
move the minute hand every minute. Most electronic readers only 
need to be charged every few months,” McCreary says.

Outdoor displays using E Ink technology look like paper, but in 
dark lighting conditions, visibility is also different. “OLED and LCD 
displays use backlighting that has to make it through the TFT back-
plane before it is seen. Only a small percentage is transparent, so a lot of 
light is thrown away. E Ink displays utilize front-lighting in dark areas, 
where virtually all of the light reflects back into the eyes, so they are 
more than a factor of 10 times more efficient. Even using front-lighting, 
E Ink e-readers only need to be charged once a month,” McCreary says.

E Ink brings ultra-low power  
to electronic paper displays 
BY DEBBIE SNIDERMAN
CEO, VI Ventures LLC
www.vivllc.com
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E Ink displays also have Lambertian re-
flections, which scatter light in all directions 
similar to printed ink on paper, so they have 
much wider viewing angles than LCDs. 
This is important for viewing shelf labels in 
a store that need to be viewed while walking 
down the aisle before standing in front of it 
and from customers of all heights. Resolu-
tions are about 200 to 300 pixels per inch, 
and these screens are widely used today.

The flexible front plane used for viewing 
the E Ink display is also different. It is made 
from plastic substrates with transparent 
conductors to create the field and view the 
ink particles through. “We coat ink on the 
encapsulated material a mile at a time in our 
manufacturing facility, roll it up, and ship it 
to backplane manufacturers that can be lo-
cated anywhere in the world. They cut it out, 
like a sticker, and laminate it to their tran-
sistor backplanes to complete the displays. 
Because the front plane is unpatterned, it can 
be cut and there is no critical alignment step 
to display assembly,” McCreary says.

What’s new
Two-color displays, substituting black 
particles for a color, still use plus/minus 
charging. This new film, E Ink Prism, is 
used in architectural applications like col-
or-changing walls and on furniture. E Ink 
Spectra, created for shelf-label applications, 
is a three-particle system currently available 
in black-and-white plus red or yellow, with 
more colors to come in the future.

According to Lee, three-color displays 
are the biggest innovation that has arisen 
in e-paper displays. “It took about five 
years to perfect three-color displays with 
red,” Lee says. “And we are demo’ing black/
white/yellow displays now.”

With three particles inside — black, 
white, and red or yellow — things are differ-
ent. “By controlling the charges, sizes, and 
waveforms of not only plus/minus voltage 
but time and length of pulses, as well as the 
liquid inside the capsule, we can control all 
three pigments independently to have all 
red, white, or black in front and look as good 
as black and white. This requires slightly 
longer waveforms, so it takes a few seconds 
to update rather than the fraction of a second 
needed for black and white, but that is OK 
for shelf labels,” McCreary explains.

E-paper displays are also shipping with 
new driver support for integrated develop-
ment platforms like the Energia Launch-
Pad family that supports Texas Instru-
ments processors, WireIE, and Arduino. 
PDi also has new, very small boards to link 
displays together.

E Ink is expanding the temperature range 
of the displays for freezers and outdoors. Shelf 
labels inside a freezer are more convenient 
than constantly opening and closing the 
door, and the newest materials are freez-
er-cold-compatible. E Ink displays are moving 
toward higher temperatures as well to support 
outdoor signage and architectural applications 
where temperatures may exceed 50°C.

Flexible backplanes are another new 
feature that opens up markets and products 
for bendables, where weight and being 
unbreakable are important factors. “Wear-
ables can be thinner, lighter, on all the time, 
and laser-cut into any pattern desired, like 
making a watchband from the same material 
as the watch. Notepad-sized displays could 
be writeable and extremely lightweight and 
won’t break. From a design standpoint, 
laptops don’t have to have rigid closed lids. 
Large architectural signs that use thousands 
of macro-pixels could be safer because they 
are made from lightweight plastic. Smart lug-
gage tags are one of the worst environments 
for needing unbreakables,” McCreary says.

Design considerations
McCreary says that when considering 
displays using E Ink technology, designers 
should think about these key technical 
parameters: whether color or black-and-
white is needed. If color is needed, will it 
be used as a highlight or forecolor? Does 
the display need to be flexible? How im-
portant is weight? Size? E Ink displays can 

be cut to any shape. Refresh rate?
Response time is not as fast as that for 

an LCD and is temperature-dependent. 
Black-and-white displays used in e-read-
er applications can be updated at speeds 
that exceed 250 ms. But in three-particle 
shelf labels, Lee says, it takes one to three 
seconds for the ink to update at room tem-
perature, and up to 90 seconds at –25°C. 
Response time needs to be considered as 
part of the entire user experience, espe-
cially if integrating into a touch panel in a 
freezer or cold environment. Lee also adds 
that most design engineers are familiar 
with LCD interfaces, but they are different 
for e-paper and need to be understood.

“When looking for full-color video in 
a dark room, use LCD or OLED displays. 
When designing a sign with a paper look that 
needs to be updated but doesn’t burn power 
while it is on, like a list of doctors in a hospital 
that may change office locations, that’s a per-
fect application for E Ink,” McCreary says.

“Energy use is also a higher-level con-
sideration as it becomes more important. 
Buildings, accents, and informational 
signs need to comply with regulations 
controlling energy and greenhouse gas 
output. They are turning to E Ink displays 
that don’t significantly increase the energy 
footprint of a project,” McCreary says.

“Don’t just think about the narrow sense 
of the specs needed to satisfy an application. 
Think about the broader sense of the project 
managers and their higher-level goals. In the 
case of a building, their commitment could 
be to energy use. In the case of a wearable, 
it could be the overall user interaction and 
satisfaction. No buttons need to be pushed or 
tapped to get a beautiful display of on-all-
the-time information. Specs should only be 
part of the consideration.” ☐

Electronic ink is made up of millions of 
tiny microcapsules that contain negatively 
charged black particles and positively charged 
white particles suspended in a clear fluid.

Chairs in Westminster Abbey supplied by 
Casala use simple, energy-free e-paper 
displays from Pervasive Displays that don’t 
require batteries. IM
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The buzz on the show floor was that 
APEC continues to amaze and is 
still the best darned electronics 

power show around. I’m sure that if you 
asked 10 attendees what they thought was 
the most important event/product from 
the show, you would get 12 answers. I also 
have a few of my own company and prod-
uct observations for you to consider.

D3 Semiconductor has come out from 
quiet mode to make a big splash and turn 
many heads. They have something very 
unique that is based on listening to small- 
to medium-sized companies who have 
trouble getting the support that they need 
for their new designs. For example, many 
design engineers need help with noise 
suppression for switching power supplies. 
Enter the D3 Semiconductor +FET super-
junction MOSFET that enables wafer-lev-
el configurability to aid with circuit issues 
and provides hooks to offer mixed signal 
functions for more features. It doesn’t end 
there. The company can offer new designs 
that can be ready for reticle generation 
within hours. It also meets high tempera-
ture reverse bias (HTRB) requirements of 
up to 4,000 hours.

Texas Instruments introduced the 
first end-to-end high-frequency GaN 
power solution that includes:
•  1-kW totem pole PFC solution scal-

able to 3 kW with 99% efficiency and 
up to 4x the switching frequency of 
existing designs

•  1-MHz LLC isolated DC/DC stage 
delivering over 140 W/in.3 of power 
density, or nearly 3x that of today’s 
solutions

•  300-A stackable single-stage 48-V to PoL 
DC/DC converter, eliminating interme-
diate bus (IBC) step and reducing the 
component count by more than 50%

Excelsys Technologies announced 
its Xsolo power supplies at APEC. 
What makes them special is that they 
are designed and tested to meet both 

the B- and BF-type requirements per 
the IEC 60601 standard. Meeting these 
requirements makes products suitable 
for applications that need to meet the 
performance for power supplies used in 
medical applications.

The latest introduction by CUI 
unlocks power for data center applica-
tions. The product is called Intelligent 
Control of Energy, or ICE Switch, which 
is a follow-up to its initial offering called 
ICE Block. The ICE Switch looks at the A 
and B feeds to optimize it for non-critical 
applications. It can help you use stranded 
power for some other applications.

As wireless power gains popularity, 
there is a push for operation in the high-
er-frequency ISM bands of 6.78 MHz and 
13.56 MHz, where resonant systems allow 
high spatial freedom at high efficiency. 
At these high frequencies, traditional 
MOSFET technology is approaching its 
capability limit. The eGaN FETs from  
Efficient Power Conversion (EPC) 
provide lower capacitance and inductance 
with zero reverse recovery charge (QRR) 
in a smaller footprint for a given RDS(on) 
than comparable MOSFETs. ☐

Read the full report at http://tinyurl.com/
mswlz4z.

APEC 2017:  

Some things to remember
BY PAUL O’SHEA
Senior Technical Editor

CST7030 Series Current Sense Transformers
Sense Current up to 20 Amps 

Frequency range from 10 kHz to 1 MHz
Compact footprint measures just 5.2 X 7.0 mm 
Very low primary DC resistance (0.0015 Ohms) 

Free Samples @ coilcraft.com
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When you think of “the cloud” and “big-data analytics,” 
you probably think of a nebulous place where mar-
keters store data about everyone’s whereabouts and 

buying preferences. But wait, engineers don’t do analytics; they 
do analysis. Nevertheless, having test data stored and processed 
in the cloud can offer some advantages over storing it locally..

Several companies have developed web-based apps for using 
the cloud to store test data, analyze that data, and even control 
bench instruments. So far, each application we’ve seen serves a 
different purpose.

Why store test data in the cloud? There are several reasons, 
but they come with tradeoffs. Advantages include:

•  Dynamically change computing power and storage capacity. 
You don’t have to go through the process of getting more 
power and storage from your IT department.

•  Share test data with colleagues, suppliers, and customers 
anywhere in the world. Think of it as a Google spreadsheet 
for test data but with far more analysis power.

•  Monitor product test status from your desk or while travel-
ing. You don’t have to wait for someone across an ocean to 
send test data.

•  Analyze large amounts of data and look for correlations 
between measurement data and metadata (test conditions) 
on the server, keeping your computer, tablet, or phone free 
from any data processing.

 
On the downside, data is likely more secure if stored on your 

company’s internal network. That’s a choice you’ll have to make 

when deciding to use a third-party cloud service or store and 
process data on internal servers.

San Francisco-based company GradientOne has developed 
a cloud-based app that lets you automate test benches in the lab 
or on the manufacturing floor. It’s the only app we’ve seen that 
can control hardware directly. Using a hardware gateway be-
tween the internet and your test equipment, GradientOne’s app 
uses “drivers” designed to control oscilloscopes, meters, and 
spectrum analyzers. You can automate tests using an applica-
tion programming interface (API) or from a soft-front panel.

GradientOne’s web-based app lets you move test data 
directly from test instruments to the cloud. Alternatively, you 
can collect data offline and then upload to GradientOne’s 
cloud-based app for data storage and analysis. Because test data 
can come directly from your test equipment, you can not only 
generate reports, but you can see specific test results, including 
waveforms (Fig. 1).

JitterLabs, based in Milpitas, California, has developed 
software designed to help you select clock oscillators for high-
speed serial interfaces. The problem stems from the fact that 
serial-data specifications have differing requirements for bit 
jitter. Plus, there’s no established test method for measuring 
jitter and noise in clock sources.

JitterLabs has developed a measurement method that the 
company offers as a service. A cloud-based app takes data from 
measurements taken at JitterLabs and stores the data on two 
servers — one stores the data and the other performs the data 
processing. The servers, owned by JitterLabs, are hosted by a 
third party. Jitterlabs’ Gary Giust notes that the server used 
to store the data uses hardened security. The database stores 
measurements and metadata about each measurement. For 
example, data might include the manufacturer’s name and part 
number for each reference clock, the oscilloscope used to mea-

The cloud comes to test

Fig. 1: A cloud-based app from GradientOne lets you control test 
instruments such as oscilloscopes, display waveforms, and process 
measurement data.

Fig. 2: JitterLabs uses a cloud-based service to filter data from clock 
sources, from which you can choose a clock for high-speed designs.

BY MARTIN ROWE
Senior Technical Editor, Test & Measurement, EDN and EE Times
www.edn.com, www.eetimes.com 
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sure jitter, and specifications from clock manufacturers such as 
phase noise. Once the clock signals are stored, you can process 
the data using filters and compare the results against published 
standards. The graphic in Fig. 2 shows where data comes from 
and what the cloud-based app produces.

Keysight Technologies has introduced its N8844A cloud-
based software visualization tool. It helps engineers and 
managers review test results and make decisions based on those 
results. Keysight’s R&D Manager, Brad Doerr, explained how 
engineers use the N8844A’s data-analysis tools to track projects 
and analyze data by using the cloud’s processing power. You can 
plot data based on measurements versus a specific parameter, 
such as bit errors versus input voltage or output power versus 
temperature. Fig. 3 shows a histogram of bit errors.

Semiconductor manufacturing generates tons of data. With 
engineering and manufacturing often separated by oceans, 
having a way to easily share data and analyze test results can 
shorten problem-solving times. Optimal+ software for manu-
facturing lets you store data in the cloud, share it, and analyze 
it. Fig. 4 shows how you can use scatter plots to identify poten-
tial recall parts before they reach customers.

Optimal+’s Director of Marketing, David Park, explained 
that when returned parts exhibited certain characteristics in 
final tests, a manufacturer looked through test data and found 
other parts that differed from the norm. Once the correlation 
was made between this particular test result and returned parts, 
engineers created a rule that flags parts whenever these condi-
tions occur, thus preventing potential questionable parts from 
being shipped.

Another cloud-based app for semiconductor manufacturing 
comes from MFG Vision, which is based in Limerick, Ireland. 
MFG Vision’s software is aimed at fabless semiconductor 
companies who use third-party foundries and test houses. The 

company has developed a series of cloud-based apps that let 
you monitor manufacturing and test activity in real time.

The company provides scripts that also let you upload data 
from your company’s operations or from third parties. Because 
MFG Vision provides these scripts, the company guarantees that 
test data will be uploaded to the cloud, said company founder, 
John O’Donnell. Data storage and processing can be hosted on a 
third-party cloud service or on a company’s internal network.

Once data is uploaded, metadata is extracted from the raw 
data. The server processes data, letting you add filtering and cor-
relation that looks for conditions that might lead to failures. Test 
data can be from assembled ICs or from on-wafer devices. Fig. 5 
shows yield data for a lot of 77 wafers. Colors indicate the yield 
percentage for each die location.

In addition to providing data analysis, MFG Vision’s apps 
let you collaborate with colleagues so that anyone with login 
privileges can share data and plots. Plus, anyone can perform 
analyses on the data because it resides in the cloud.

Conclusion
Regardless of how you use cloud-based (or any other) measure-
ment and analysis software, your results are only as good as your 
measurements and the data you collect. Keysight’s Doerr noted 
that metadata should include not only physical conditions placed 
on the device under test (DUT) — power-supply voltage, tem-
perature, etc. — but it should include information such as pro-
cess variables, who ran the tests, and with which equipment. You 
may find that experienced engineers get better test results. If one 
test setup produces data different from others, then something 
may be out of calibration. The software or firmware installed in 
your DUT can make a difference, so track that, too.

All of the products covered here can process data and can 
let you correlate test results with test conditions. Look at them 
carefully and evaluate them against your needs. ☐

Fig. 3: The N8844A from Keysight Technologies lets you process and 
share test data with colleagues.  

IM
A

G
E:

  (
TO

P)
: K

EY
SI

G
H

T 
TE

C
H

N
O

LO
G

IE
S;

  (
B

O
TT

O
M

, L
EF

T)
: O

PT
IM

A
L+

; (
B

O
TT

O
M

, R
IG

H
T)

: M
FG

 V
IS

IO
N

Fig. 4: Software from Optimal+ runs in the cloud or on local 
networks, collecting semiconductor manufacturing data for analysis.

Fig. 5: One of several cloud-based apps from MFG Vision produces a 
yield map from a set of wafer tests.  
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Compact DC/DC 
converters provide 
15-W output
Operating from a 4:1 input range, the 
MB1500ERU series DC/DC converters 
provide 15-W output power in a compact 
1 x 2-in. case. These units suit board-level 

power applications 
requiring compact size, 
a robust performance 
envelope, and opera-
tion over a wide input 
range. It can also be 
used with multiple input sources, such as 
24- and 48-V battery systems. 

Fifteen models operate from wide 4:1 

input ranges of 9 to 36 or 18 to 75 
Vdc, providing tightly regulated 
single and dual outputs of 3.3, 5, 
12, 15, 24, ±5, ±12, or ±15 Vdc. 
Standard features include an in-
put/output isolation of 1,500 Vdc, 

tight line/load regulation, and efficiency 
as high as 90%. All units meet EN 55022 
Class A and include a remote on/off control 
input. The MTBF (per MIL HDBK 217F) 
of the converter series is greater than 1.0 
Mh. The MB1500ERU family is packaged 
in a 2 x 1 x 0.4-in. shielded metal case. The 
pin-out is industry standard. Each model is 
specified for operation over the wide oper-
ating industrial temperature range of –40°C 
to 60°C with no derating. An optional 
heatsink extends the range to 65°C.
MicroPower Direct:  
www.micropowerdirect.com 

Isolated converter 
provides 90% 
efficiency and 10-mV 
output noise
The EBL 30 series is a 30-W low-noise iso-
lated converter, consisting of 15 standard 
single-output models from 2.5 to 15 Vdc 
and 2:1 input voltage range from 9 to 72 V. 
Output synchronous rectification followed 
by a very low-dropout linear regulator is 
made possible to achieve up to 90% effi-
ciency and less than 10-mV output noise. 

Standard features include input undervolt-
age protection, external synchronization, 
and thermal protection. The converter is 
packaged in a 1 x 2 x 0.45-in. metal case 
with six-sided shielding. With external 
components, the converter will meet FCC 
Class B radiated and conducted noise and 
2-mV output ripple.
Betadyne: www.betadynepower.com 

Go Direct

www.micropowerdirect.com
MicroPower Direct
We Power Your Success - For Less!

Save A
Bundle!
At MicroPower Direct we keep costs down and pass the savings on 
to our customers. Get great customer service, fast on-time deliver-
ies and experienced technical help on well over 5,000 standard, high 
performance DC/DC converters, AC/DC switching power supplies, POL 
switching regulators and high brightness LED drivers. All at very low 
cost. Put us to the test; call today and start to save.

DC/DC Converters
• 0.5W to 60W Output Power
• 2:1 to 12:1 Input Ranges
• IGBT, SiC, PV, & Railway Models
• EN 60950 Approvals
• Industry Standard Pin-Outs

Don’t sacri ce performance or service for price. Call MPD today for a surpris-
ingly fast & low cost quotation. For product datasheets or free samples, go to:

AC/DC Power Supplies
• 1W to 600W Output Power
• Universal 85 - 305 VAC Inputs
• EN 60950 & EN 60601 Approvals
• PCB, U-Channel, Module, SIP & DIN Rail 
• EMI & EMC Approvals

LED Drivers/POL Regulators
• POL: 0.5A to 2.0A Outputs
• POL: Effi ciency to 96%
• POL:Miniature SIP & SMT Package
• LED:Constant Current Out (to 250W)
• LED:DC and AC Inputs
• LED:Digital & Analog Controls

MPD EP1705.indd   1 4/4/2017   12:05:43 PM
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Regulated, isolated 9-W DC/DC 
converters offer 4:1 input range
XP Power announces the ITZ series of compact regulated 9-W DC/
DC converters. The units accommodate a 4:1 input and are available 
with single and dual outputs. Packaged in a compact metal-cased 
SIP-8 package measuring 0.86 x 0.44 x 0.38 in., the converters are up 
to 89% efficient and have 44-W/in.3 power density. No additional 
heat sink components or forced airflow is required. 

The series offers two 4:1 input range op-
tions of either 9 to 36 Vdc or 18 to 75 Vdc, 
covering all of the popular nominal input 
voltages of 12, 24, and 48 Vdc. Single-out-
put models are available with 3.3, 5, 9, 12, 
15, or 24 Vdc. Duals provide ±5, ±12, or 
±15 Vdc. No minimum load is required.

Input to output isolation is rated at 
1.5 kVdc across the range, and option-
ally, 3-kVdc isolation is available on –H 
models. The series can operate across the 
extended temperature range from –40°C 
to 85°C and deliver the full output power 
up to 60°C. A remote on/off function 
provides the ability to externally control 
the converter such as for sequencing start-
up or automatically powering it on or 
off. All models meet EN55032 level A for 
conducted and radiated noise without any 
additional components. Typical applica-
tions for the ITZ series include mobile, 
portable, and wireless products and any 
low-power use case in which isolation and 
DC voltage conversion is required. 
XP Power: www.xppower.com 

Advanced bus 
converter delivers 
industry-leading 
efficiency
The PKB4413DA advanced bus converter 
is a low-profile, 408-W DC/DC converter 

module designed to provide POL DC/DC converters with tightly 
regulated output at up to 34 A. The module offers efficiency 
up to 96% with a 48-V input and 12-V output at half-load. The 
module’s five-pin, 1/8th-brick footprint is compatible with the 
Distributed-power Open Standards Alliance’s (DOSA) standard 
and has a full 36- to 75-V telecom input range. This combination 
makes it ideal for intermediate bus conversion in information 
and communication technologies (ICT) applications.

The converter uses the company’s Hybrid Regulated Ratio 
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technology, which minimizes power loss-
es while delivering high-power conver-
sion from a wide range of input voltages. 

The converter responds well to load and 
line transients, which guarantees that output 
voltage remains stable and won’t be affected 
by the voltage deviations that occur as a 
result of system bus power disturbances. For 
power system architects, this ensures that 

intermediate bus voltage integrity remains 
within the required tolerance.

The converter’s tellurium copper pins 
give excellent thermal transport, while 
the module is connected to a coldplate or 
heatsink via a baseplate. The thermal path 
from the thermally critical components to 
the baseplate has been carefully designed, 
resulting in a flat thermal profile for the key elements, along with excellent heat 

transfer to the heatsink or baseplate. It is 
designed to be through-hole-mounted 
and offers 1,500-Vdc I/O isolation. It also 
includes I/O protection and operational 
features, such as input undervoltage shut-
down, monotonic start-up, and remote 
control, as well as output overvoltage, 
overtemperature, and output short-circuit 
protection. Its calculated MTBF is 8.5 
million hours, and the module meets IEC/
EN/UL60950-1 safety requirements.
Ericsson: www.ericsson.com/us

Compact chassis 
mount DC/DC 
converters offer  
100-W output
The CPP series compact chassis mount 
DC/DC converter series offers output 
power from 10 to 100 W. Output voltages 
are 3.3, 5, 12, 15, and 24 Vdc. The series 
offers all of the advantages of the CPT 
family of 16th bricks in a low-profile 
chassis-mount package while still offering 
the flexibility of either a 2:1 (18 to 36 or 36 
to 75 Vdc) or ultra-wide 4:1 (9 to 36 Vdc 
or 18 to 72 Vdc) input voltage range. Input 
and output connections use a convenient 
barrier strip with rugged screw terminals. 
The middle terminal can be specified 
as output trim or an enable option (or 
no connection). Four optional threaded 
inserts are provided for mounting.

Other output voltages are available 
upon request. We also welcome quick-
turn modifications and custom configu-
rations to meet our customer’s particular 
requirements. Module applications 
include: industrial, test, telecom/com-
munications, networking, vehicle, data 
processing, railway, military, medical, 
and aerospace.
Semiconductor Circuits: www.dcdc.com 

www.CurtisInd.com

Curtis Barrier,  
PCB-mount and 
Custom Terminal Blocks
For a wide variety of applications:

– Industrial
– Aerospace
– Medical
– Military

Part of Curtis Industries’ growing line of electronic components.

Call a Curtis engineer for the standard or custom terminal block 
to fit your application.
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Part of Curtis Industries’ growing line of electronic components.

Call a Curtis engineer for the standard or custom terminal block 

Innovative Engineering Solutions
(800) 657-0853
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Third-generation infrared LED iris scanners 
offer increased accuracy
The SFH 4787S infrared LED provides 
even illumination for iris scan-
ners to detect and identify unique 
patterns in the eye. Its flat intensity 
distribution optimizes the reflector 
and lens to create a constant intensity 
across the emitted beam, simplifying identifi-
cation of distinctive iris patterns with little need to correct for 
artifacts, thus increasing accuracy in analysis and detection.

It features a slightly angled direction of emission, tilted by 8° 
and ±18° emission angles. It offers an optical output of 720 mW 
at a current of 1 A and a radiant intensity of 1,000 milliwatts 
per steradian (mW/sr). Its compact 3.5 x 3.5 x 1.6-mm Oslux 
package targets safeguarding mobile and other small devices.
Osram Opto Semiconductors: www.osram.com

Center Basket LED 
Troffers feature 
lower-wattage 
dimmable lighting

The new line of architectural Center Basket LED Troffers produce 
bright illumination at lower wattages as an energy-saving solution 

for offices, libraries, conference centers, and other public areas. 
They are available in three models: 1 x 4 ft. and 2 x 2 ft. with 33 
W and 3,000 lumens; and 2 x 4-ft. models with 52 W and 5,900 
lumens for expansive area lighting.

The 120-V/277-V fixtures offer 0- to 10-V dimming and 
are available in a range of Kelvin color temperatures. They are 
DLC-listed and feature a diffused, removable lens, a hinged 
access plate with an LED board, and built-in earthquake clips.
Nora Lighting: www.noralighting.com

C1010 LEDs enable HD LED 
video display screens
The C1010 LED is a three-in-one 
RGB surface-mount device high-den-
sity display LED. It delivers up to 140 
mcd at 5 mA in a compact ultra-black 
1 x 1-mm package to maximize contrast under 
all viewing conditions and create high image quality with the 
lowest power consumption in its class.

Compared to competing LEDs, it offers 40% better contrast 
ratio and zero cross-talk between pixels, eliminating the need 
for louvers that add cost and weight to displays. It also delivers 
more than double the lifetime under accelerated high-tempera-
ture and high-humidity testing conditions.
Cree: www.cree.com

Cortex M3 32-bit MCUs

For more information, please visit www.zilog.com
Design With Freedom

Part Numer

Z32F06410AES
Z32F06410AKS
Z32F12811ARS
Z32F12811ATS
Z32F38412ALS

Cortex-M3  
Cortex-M3  
Cortex-M3  
Cortex-M3  
Cortex-M3

64KB
64KB

128KB
128KB
384KB

8KB
8KB

12KB
12KB
16KB

48MHz
48MHz
72MHz
72MHz
72MHz

12-bit x 2-unit
12-bit x 2-unit
12-bit x 3-unit
12-bit x 3-unit
12-bit x 2-unit

1.5MS/s
1.5MS/s
1.5MS/s
1.5MS/s
1.5MS/s

6-16bit
6-16bit
6-16bit
6-16bit

10-16bit +FRT

2
2
2
4
4

2-unit 11ch
2-unit 8 ch

3-unit 16 ch
3-unit 16 ch
2-unit 16 ch

Core Flash SRAM Max. Freq. ADC Resolution ADC Speed Timers UART ADC

1
1
2
2
2

SPI

1
1
2
2
2

12C

1
1
2
2
2

MPWM

48LQFP
32LQFP
64LQFP
80LQFP

100LQFP

Pkg.

Top Applications:
•  Wearables
•  Robotics
•  Identity and tracking
•  Smart lighting
•  Medical instrumentation
•  Automotive control systems
•  Building automation
•  Domestic household appliances
•  IoT

Key Features:
•  High Performance Low-power 
•  Cortex-M3 Core
•  64KB, 128KB, or 384KB Code Flash
•  Memory with Cache function 
•  8KB, 12KB, or 24KB SRAM 
•  Watchdog Timer 
•  External communication ports 
•  Six General Purpose Timers

All major development tool environments supported including:
•  Keil
•  Segger
•  IAR
•  GCC

Z32F0640100KITG
Z32F1280100KITG
Z32F3840100KITG

ZNEO32! 64K Evaluation Kit
ZNEO32! 128K Evaluation Kit
ZNEO32! 384K Evaluation Kit

ZNEO32! Evaluation Kits

UART x 4

SPI x 2

GPIOs

IOSc
(20MHz)

PLL
(Max 80MHz)

Ext. OSC
(8MHz xtal)

POR

LVD

Trace/ETM

JTAG/SWD

Cortex-M3
Max 72MHz

SYSCON
CODE FLASHROM

(128KB)

Flash Controller

SRAM
(12KB)

DMAC

OPAMPx4

COMPx4

12-bit ADC
1.5Msps
(3-Unit)

3-Phase
PWM #2

3-Phase
PWM #1

TIMER x 6

WST

VDC
5V-to-1.8V

I2C x 2

Optoelectronics 
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Vertical connector 
substitutes hand 
soldering in 
18-AWG apps
Here is a compact and 
cost-effective alternative to 
hand-soldering in high-vol-
ume 18-AWG wire appli-
cations. AVX has released 
a vertical connector that 
bridges the gap between 
inexpensive but highly in-
consistent hand-soldering 
processes and expensive two-piece connector systems.

The 18-AWG applications in power supplies, LED drivers, 
and industrial and motor controls have perpendicular termi-
nations and limited board space. So the new 58-9296 Series 
connectors feature a unique, stamped, and formed phosphor 
bronze box contact that maximizes both board attachment and 
wire-capturing strength.

The vertical poke-home connectors are 23% smaller than 
the existing vertical connector solutions. So the 58-9296 Series 
single-position connectors can fit into extremely tight spaces be-
tween larger and densely populated plated-through-hole (PTH) 
components.

The 58-9296 Series vertical connectors also boast tight toler-
ances in critical areas to minimize the potential for ingress result-
ing from the secondary potting or epoxy encapsulation process-
es. Such processes are usually employed to protect industrial 
electronics from water and other harsh environmental hazards.

The 58-9296 Series poke-home connectors are able to op-
erate in temperatures spanning –40°C to 130°C. And they can 
withstand mechanical and environmental stresses associated 
with 18-AWG wires in industrial applications such as machine 
controls, fire sensors, and smart grid meters.

Next, the poke-home connectors feature lead-free tin plating 
that enhances corrosion resistance and contact strength. And 
the dual solder tabs effectively anchor the connector onto 
PCBs. Furthermore, instead of costly Kapton tape, the vertical 
connector offers an integrally molded flange with a vacuum 
pick-up point for automated SMT placement.
AVX: www.avx.com

High-density connectors save board space 
in factory automation applications
ERNI Electronics has unveiled a new family of connectors that 
delivers the signal density, electrical performance, and mechanical 
dependability required in industrial automation systems. These 
connectors come in smaller package sizes to effectively work in 
demanding industrial environments with confined spaces.

The industrial 
automation networks 
— utilizing program-
mable logic control-
lers (PLCs), program-
mable automation 
controllers (PACs), 
distributed control 
systems (DCS’s), and motion control and drive systems — need 
to handle more data traffic at increased speeds and in challeng-
ing conditions.

ERNI’s miniature MicroSpeed is a modular connector sys-
tem that features a 1-mm pitch and supports high-speed data 
applications at up to 25 Gbps. These high-density connectors 
boast superior signal integrity and low-inductance shielding, 
which enables noise-sensitive designs to be realized without 
adding costly shields within the enclosure.

The MicroSpeed connectors also feature a flexible open-pin-
field design, which, in turn, facilitates different signal-pair 
layouts for differential data-transmission rates. Moreover, the 
contact wipe length of 1.5 mm enables board-to-board stack 
heights between 5 and 20 mm.

The next one is the SMC Series, which boasts secure data 
transmission rates of up to 3 Gbps and current-carrying capacity 
of 1.7 A per contact. The high-performance connector series of-
fers a number of different pin counts, heights, and configurations 
in a 1.27-mm grid to meet a variety of application requirements.

Finally, the MicroCon family of connectors offers a reliable 
two-sided female contact or dual beam in a dense 0.8-mm pitch 
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offering. The reliable and rugged interface makes it a highly suitable connectivity device 
in factory automation, especially due to vertical solutions for board-to-board stacking and 
new extensions for perpendicular applications in midplane and backplane designs.
ERNI Electronics: www.erni.com

Clad composite wire  
enhances stent visibility
Anomet Products has made available a radi-
opaque clad wire as an effective alternative 
to marker bands. The company claims that it 
improves the clarity and visibility of stents and 
wire under fluoroscopy.

Moreover, it can be produced with different 
degrees of visibility by modifying the alloy 
composition and cladding thickness. Anomet 
also affirms that this clad composite wire is less 
expensive than solid wire with marker bands 
and can be manufactured according to precise 
OEM specifications.

Anomet’s new radiopaque clad wire can incorporate gold, platinum-iridium, tan-
talum, tantalum-tungsten, and similar alloys bonded to high-strength wires such as 
316LVM stainless steel, nitinol, and MP35N with 2% or more cladding thickness.

Two notable wire examples are tantalum-cored stainless steel and gold-clad nitinol. 
And these medical-grade wires don’t flake, blister, or delaminate. The new radiopaque 
clad wire is available in sizes from 0.05 to 1.52 mm. It’s suitable for use with stents, 
guide wires, and related devices.
Anomet Products: www.anometproducts.com

Fiber-optic connector boasts 10-Gbps speed
Cannon — ITT’s brand for interconnect solutions — has introduced customizable 
fiber-optic connectors for high-speed data transmission in commercial, military, 
aerospace, and shipboard applications. The ARINC 801 Fiber-Optic Connector Series 
from Cannon operates at 10-Gbps and higher speeds.

That makes this high-bandwidth interconnect solution a perfect fit for in-flight 
entertainment and connectivity, commercial and military avionics, ground-based 
communications, and shipboard navigation.

The scoop-proof connector design provides alternative keying position and end 
finishes for both sin-
gle-mode and multi-mode 
fiber configurations. 
Cannon also provides 
termini in pull-proof and 
non-pull-proof types, 
which lead to a lower loss 
and a genderless solution 
for plug and receptacle 
applications.

Then, for easy and 
convenient field cleaning, the alignment sleeve is made removable. Cannon’s size 
#16 termini are fully compliant with ARINC 801 requirements. Besides fiber-optic 
connectors, Cannon provides complementary services such as testing, inspection, 
polishing, and assembly of a variety of cable constructions.
ITT Industries, Cannon: www.ittcannon.com
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Low-cost/watt DC power supplies provide 320-W output
The models 9103 and 9104 multi-range DC power supplies operate in constant voltage 
(CV) or constant current (CC) mode and deliver up to 320 W in any combination of 
its rated voltage and current: 42 V/20 A (model 9103) and 84 V/10 A (model 9104). 
These models can replace multiple 
power supplies on a bench, making 
them suitable for use in electronics 
manufacturing, engineering, service 
and repair, and education.

Multi-range power supplies 
provide greater flexibility than conven-
tional power supplies by extending the operating 
range beyond a single maximum power point. The supplies can provide any combina-
tion of higher voltage or higher current along a maximum power curve.

The front panel provides a dual four-digit LED display, on/off control, and simple 
keypad and rotary control knobs for voltage and current. The front panel triple bind-
ing post output terminal connects to double banana plugs or wires. The power sup-
plies also feature three user-defined voltage and current presets. Configurable square, 
triangular, or trapezoidal waveforms are available in transient operation mode.

The rear analog remote control terminal sets the output voltage and current or 
remotely enables or disables the output. Additionally, models 9103 and 9104 provide 
a remote sense terminal for voltage drop compensation across output leads. Users can 
connect to the standard USB interface for remote PC connectivity with the included 
software. Both models offer adjustable voltage and current limits, built-in overvoltage 
protection, overtemperature protection, overload protection, and key-lock function.
B&K Precision: www.bkprecision.com 

100-V bridge power stage  
module suits half-/full-bridge  
DC/DC converters
The FDMF8811 100-V bridge power stage module 
targets half-bridge and full-bridge isolated DC/
DC converters. The 25-A device integrates a 120-V 
driver IC, a bootstrap diode, and two power MOS-
FETs in a PQFN-36 package.

The power stage module reduces the board area required for DC/DC converter 
designs by approximately one-third compared to discrete implementations. The device 
is useful in cloud applications such as wireless base stations, power modules or any on-
board, isolated DC/DC converter, and industrial applications such as motor drives, fans, 
and HVAC. The FDMF8811 delivers system efficiencies in excess of 97% in full-bridge 
600-W applications. It is available now in clip-bond PQFN-36 packaging and priced at 
$3.50 per unit in 10,000-unit quantities.
ON Semiconductor/Fairchild Semi: www.fairchildsemi.com 

2-A switching regulator offers high efficiency
The expanded R-78B series now offers a 2-A on-board power supply. The switching reg-
ulators can reach efficiencies up to 96% without heat sinks. The series provides a power 
density of up to 17.5 W/cm3 in an SIP3 housing measuring 11.5 x 8.5 x 17.5 mm.

The switching regulator series are suited to replace 78xx linear regulators and are 
also pin compatible with linear regulators in TO-220 packages. The series offers a broad 
spectrum of output voltages spanning from 1.2 to 15 Vdc and input voltages up to 32 
Vdc. At 96% efficiency, very little energy is lost through heat. Up to 30 W of power are 

PICO ELECTRONICS, Inc.
143 Sparks Ave., Pelham, New York 10803

Call Toll Free 800-431-1064 • FAX 914-738-8225

E Mail: info@picoelectronics.com

Over 2,500 standard high and 
low voltage DC-DC converters and 

AC-DC power supplies
Industrial/Cots/Military

Isolated/Regulated/Proportional/
Programmable

Also Thousands of Hi reliability, 
Ultra Miniature Transformers 

and Inductors
US Manufactured 

since 1969

800-431-1064

Military options available
Expanded operating temperature

-55º to +85º C Ambient
•

Military Standard 883 Selected 
testing available

VDC Output  DC-DC CONVERTERS
100 to 10,000

4 Watt to 10 Watt Series
Surface Mount & Plug In
Over 250 Standard Models!

Isolated Outputs/
Proportional V in and V out

Miniature fully encpsulated modules
for operation in rugged environment

Will review all Customer Specifications 
for custom design specifications 

See PICO’s full line catalog on 
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www.picoelectronics.com
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provided over a temperature range 
from –40°C to 70°C without the 
need for heatsinks. Its output regu-
lation protects against any sudden 
change in input voltage and keeps 
interference levels low and output 
voltage stable. The L-Version with 
90° pins allows direct replacement 

for horizontally mounted regulators in which component height 
is critical. A short-circuit protection, low 
ripple and noise figures, and a 50-mA 
input current under short-circuit condi-
tions round off the specifications of this 
versatile converter series. All modules are 
certified to IEC/EN62368-1 and EN55022 
with a CB report and come with a three-
year warranty.
RECOM Power: www.recom-power.com

5-W DC/DC converter  
offers ultra-wide 
temperature range
MTM Power introduces the PMD5WD-T 
DC/DC standard industrial converters 
available in an SMD or DIL24 case with 
an output power of 5 W. The converters 
operate at a temperature range from 
–40°C to +85°C. They feature a 2:1 wide 
input range with a nominal input voltage 
of 12 V (9 to 18 Vdc), 24 V (18 to 36 Vdc), 
or 48 V (36 to 75 Vdc). The converters 
supply single-output voltages of 3.3, 5, 12, 
and 15 V or dual outputs of ±5, ±12, and 
±15 V. The series is available in 21 differ-
ent input/output configurations with up to 
3.0-kVdc isolation.

The converters have an efficiency up 
to 85.5% and are built in a non-conduc-
tive black plastic case. Further technical 
features include low ripple and noise, an in-
ternal input pi filter, undervoltage lockout, 
and continuous short-circuit protection.
MTM Power: www.mtm-power.com 

Compact open-frame 
60-W AC/DC supply suits 
industrial, commercial apps
The MPO-60S series is a family of open-
frame 60-W AC/DC power supplies 
with six standard models that operate 
from universal inputs from 90 to 264 
Vac, providing tightly regulated single 

w w w . g a i a - c o n v e r t e r . c o m

CONVERTER
AIA

Next-Gen Platform 
of DC-DC Converters 
for Military & High Reliability Applications 

• -40 to +105°C Operation (optional -55°C) 
• Compliant with Military Transient Standards 
• Integrated Soft Start and LC Filter
• Synchronization Circuitry
 

8 Watts: MGDD-08 Series
• Ultra Wide input ranges 
   - 4.5-33VIN Range (45V ≤ 100ms transient)  
   - 9-60VIN Range (80V ≤ 1sec transient)  
• Dual isolated / unbalanced outputs for 3.3 ~ 50VOUT

• DO-160 & MIL-STD-704 compliant
• MTBF >1.2M Hrs @ 40°C per MIL-HDBK-217F

20 Watts: MGDD-21 Series
• Ultra Wide input ranges 
   - 4.5-33VIN Range (45V ≤ 100ms transient)  
   - 9-60VIN Range (80V ≤ 1sec transient)  
• Dual isolated & unbalanced outputs for 3.3 ~ 50VOUT

• DO-160 & MIL-STD-704 compliant
• MTBF >1,060kHrs @ 40°C per MIL-HDBK-217F

150 Watts: MGDS-155 Series
• Ultra Wide input ranges 
   - 4.5-45VIN Range (50V ≤ 100ms transient)  
   - 16-80VIN Range (100V ≤ 100ms transient) 
   - 150-480VIN Range 
• MIL-STD-1275, MIL-STD-704 & DO-160 Compliant
• Single outputs from 3.3 ~ 28VOUT

• MTBF >490kHrs @ 40°C per MIL-HDBK-217F

Visit our website for new detailed product specifications & application notes

• High Power Density / Compact Size
• No optocouplers for high reliability
• MIL-STD-461 Compliant with Filter
• Encapsulated with Metallic Enclosure
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outputs of 5, 9, 12, 15, 24, or 48 Vdc. Standard features include 
EN 55022 B emissions, line/load regulation, I/O isolation of 
3 kVac, and up to 86% efficiency. All models are protected for 
overload, overvoltage, and short-circuit faults. The MTBF (per 
MIL HDBK 217F) of the MPO-60S series is greater than 130 
kh. All models are approved to EN 60950.

The power supply family is fabricated on a compact 4.09 
x 2.05 x 1.00-in. open PC board. All models are specified for 
operation from –25°C to 70°C (ambient). The supplies target 
commercial and industrial applications that require high per-
formance, compact size, and low cost.
MicroPower Direct: www.micropowerdirect.com 

150-mA regulator supports wide-input V 
range with fixed output V
The AP7380 series of ultra-low dropout regulators operate from 
24-V input voltage range and offers various fixed output voltage 
options to address common system requirements. These fea-
tures, combined with high accuracy and an ultra-low quiescent 
current, make this device well suited for use in various USB 
power, portable equipment, consumer, instrumentation, and 

metering applications.
The dropout reg-

ulators offer a 3.5- to 
24-V input voltage 
range that enables 
operation from stan-
dard 5-, 9-, and 12-V 
system power rails with sufficient overhead to cope with supply 
transients. Regulated output voltage variants at 3.0, 3.3, 4.15, 4.4, 
and 5.0 V are offered, supporting common point-of-load require-
ments. The device provides line/load regulation, maintaining a 
room temperature output accuracy of 1.0% under all I/O voltage 
conditions up to a maximum rated load current of 150 mA.

The regulator features a dropout voltage of 250 mV at an 
output voltage of 5 V and load current of 50 mA, while the 
device’s quiescent current of 1.8 μA minimizes standby power 
and extends the operating life of battery-powered equipment. 
The device also integrates a thermal shutdown function to pro-
tect equipment from overtemperature conditions. The AP7380 
series is offered in SOT25 and SOT89 packages.
Diodes Inc: www.diodes.com

Harsh-environment, COTS DC/DC converters 
extended with 85-W models
The HQA series of isolated DC/DC converters, rated at 85 W, 
are qualified with methods consistent with MIL-STD-883 and 
MIL-STD-202, making it suitable for use in COTS and harsh-en-
vironment industrial equipment. Initially available with 12-, 
24-, and 28-V outputs, the encapsulated quarter bricks accept 
a wide-range DC input 
from 9 to 40 V, with-
standing a 50-V surge for 
10 seconds. 

With typical efficien-
cies of up to 90%, inter-
nal heating is minimized, 
allowing the HQA85 
converters to operate in 
high ambient tempera-
tures of up to 115°C and 
a minimum of –40°C. No optocouplers are used in the design 
for enhanced reliability at high temperatures, and the switching 
frequency is fixed at 270 kHz for simplified noise filtering.

The converter pinout follows the industry standard five-pin 
quarter-brick footprint featuring negative logic remote on/
off and +/– remote sense. Two package styles are offered; a 
flanged type measuring 2.39 x 2.2 x 0.5 in. and a non-flanged 
version measuring 2.39 x 1.54 x 0.5 in. Input-to-output and 
input-to-baseplate isolation is 2,250 Vdc, and the converters are 
safety-certified to UL/CSA/EN 60950-1, with the CE marking 
in accordance with the LV Directive and RoHS Directives. 
Applications include COTs, vehicle, airborne, communications, 
and harsh industrial use.
TDK-Lambda Americas: www.us.tdk-lambda.com

STYLE-CASE Handheld Plastic Enclosures
With High Gloss Finish For Modern Electronics 
OKW’s new STYLE-CASE handheld enclosures have a highly 
polished surface finish for a very modern and high quality feel. 
The high gloss finish is easy to clean making it ideal for medical 
applications. The enclosures are molded in white UV-stable ASA 
plastic or black infra-red permeable PMMA. The top section has 
a recess for fitting a membrane 
keypad. There is a battery 
compartment for 2 1.5V AA cells.

OKW Enclosures Inc.
Tel: (800) 965-9872
Fax: (412) 220 9247
sales@okwusa.com
www.okwenclosures.com

Audiolarm II® Piezoelectric Alarms 
The industry’s largest selection of piezoelectric whoops, warbles, 
sirens, beeps and more. Available in variety of voltages and 
output up to 103dB! Rugged panel mount products are IP68 
and NEMA 4X when used with optional gasket. ISO 9001:2000 
registered company – all products made in the USA.

Floyd Bell Inc.
Tel: (614) 294-4000
Fax: (614) 291-0823
sales@floydbell.com
www.floydbell.com

32 New Products
Power Sources

MAY 2017 • electronicproducts.com • ELECTRONIC PRODUCTS

Electronic Products Presented by the Manufacturer

Product Mart



MPD
m e m o ry  p r o t e c t i o n  d e v i c e s

b a t t e r y h o l d e r s . c o m

W I T H S TA N D I N G  T H E  S A N D S  O F  T I M E

http://batteryholders.com


http://goprotolabs.com/EP7JA
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