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LED lighting has been gaining significant momentum for 

its energy efficiency and maintenance costs compared 

to traditional lighting solutions. However, LED lighting 

system design is a big part of how efficiently LEDs 

produce light. Without a high-efficiency, reliable driver, 

LED lighting systems are no better than anything else. 

Mean Well’s latest offering, the HLG-320H-48A driver, 

is a fully featured, 320-watt LED driver that boasts 

impressive operating efficiency perfect for new  

LED applications.

High-efficiency 
LED Driver

Mean Well

Mean Well’s HLG-320H-48A LED Driver

In recent years, OLED technology has seen a 

phenomenal increase in quality. While thin-film 

transistors (TFT) have been a mainstay in displays 

for years, OLEDs are becoming more prevalent as 

prices drop and image quality rises. The new, full-color 

OLED display demo board from Newhaven effectively 

illustrates the dif ferences between TFT and OLED 

technology, using a 1.69-inch 160x128 OLED display and 

a 1.8-inch 160x128 TFT display in a side-by-side view.

Full-color 
OLED Display

Newhaven

ALLSEEN 
ALLIANCE QA&   with Philip DesAutels

Senior Director of IoT at AllSeen Alliance

INTERNET 
    of Everything

LANGUAGE
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   Behind the

“The AllSeen Alliance’s mission  

is to foster the Internet of Everything 

through a common, open code base that 

enables interoperability and security 

among a wide range of devices.”
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article in this series, 

click on the image  
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CAPACITIVE SENSING

By Vairamuthu Ramasamy    and Shruti Hanumanthaiah

In part 1, we explored different LED lighting techniques adopted in capacitive sensing-based UI applications using real-world use cases. Next we’ll learn the different approaches for  implementing pulse width modulation (PWM),  a key method for LED control applications. 

Combining

(Part 2)

and LED LIGHTING 

Pulse Width Modulation (PWM)

PWM has mainly two properties:
Frequency:  Using a PWM signal rapidly switches an LED on and off. As the switching frequency produces LED flickering, the PWM frequency should be >100 Hz to ensure that a human eye doesn’t perceive this effect. 

Duty cycle:  PWM controls the brightness of LEDs by changing the duty cycle and keeping the load current constant. The average current seen by the LED depends on the duty cycle. Average current increases as duty cycle increases, in turn increasing the brightness. The duty cycle needs to have as many steps between 0% and 100% as the number of brightness levels required in an application. For example, an application requiring 20 brightness levels from fully off (0%) to fully on (100%) should be able to control the duty cycle in the steps  of 5% (total 20 steps, excluding fully off). 

There are two ways to implement PWM with a microcontroller. Either implement the entire PWM logic in firmware with the help of a simple timer/counter or choose an advanced controller that has integrated hardware  PWM capabilities. 

To read the first article in this series, click on the image  to the right.

CAPACITIVE SENSING

By Vairamuthu Ramasamy    and Shruti Hanumanthaiah

Capacitive touch sensing is the very popular technology used to implement intuitive user interfaces (UI) in many electronics applications including smart phones, tablets, LCD/LED TVs, and many others. Touch buttons are fast replacing traditional mechanical buttons. However, unlike mechanical buttons which provide tactile feedback to users by their nature, touch buttons need additional components to provide feedback.  LEDs are widely used to provide visual feedback and backlight illumination in touch-based UIs. 

Combining

(Part 1)and LED LIGHTING 

In part two, we examined different ways of implementing  
pulse-width modulation (PWM). In part three, we’ll explore  
common challenges faced when designing systems with  
capacitive sensing and LED lighting and how to overcome them.

In this section, we’ll discuss the important layout design rules 
to be followed in a system with capacitive sensors and any 
switching lines such as LEDs and communication. Switching 

traces running in parallel with capacitive sensor traces couple 
the switching noise to the sensing system. Since we are trying to 
measure the capacitance in femtofarad resolution, the sensing 
block is sensitive to the cross talk noise. The sensing system sees 
a constant capacitance as long as the sensor trace has a fixed 
reference such as ground running in parallel, but a switching trace 
changes the reference by rapidly switching between ground and 
high impedance or VDD thus causing the change of capacitance. 
Therefore, routing should be done in such a manner that the 
switching traces and the sensing traces are never run in parallel. 
Figure 1 shows the recommended layout routing scheme. 

CAPACITIVE SENSING

By Vairamuthu Ramasamy 
   and Shruti Hanumanthaiah

Combining

(Part 4)

and LED LIGHTING 

Low Power Design 
CONSIDERATIONS

To read the previous article in this 
series, click on the image above.

In the previous installment, we explored how to overcome common 
challenges faced when designing systems with capacitive sensing 
and LED lighting. This edition will address low-power design 
considerations for such applications.

In order to optimize power consumption, capacitive sensors are typically 
scanned in a repeated scan-sleep-scan-sleep routine. The sensors are 
scanned at a specific interval, and the device is put to sleep between 
consecutive scans. One cycle of scan-sleep is called the refresh interval. 
Figure 1 shows the timing diagram of scan-sleep-scan-sleep cycles.

When the sensors are scanned, the device is said to be in ACTIVE mode. 
Once the sensor scan is complete, the device continues to be in ACTIVE 
mode until the CPU processes the sensor data and drives the outputs, 
such as LEDs and buzzers, and communicates sensor data to the host. 
Once this is complete, the device can then be put in SLEEP mode. 
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IoT-enabler Targets LED Connectivity 
with Game-changing Smart Lighting Chip
The Internet of Things (IoT) is arguably becoming the biggest 
innovation since the Internet itself. Tech and consumer 
product companies alike are now developing products 
with Internet capabilities that will enable inter-device 
communication and operation. One of the bigger steps to be 
taken in the IoT market is to create standards of operation 
and communication so that these connected devices all speak 
the same “language.” Once achieved, the landscape of smart 
devices will completely change—one with smart homes that 
will revolutionize the way we interact with electronic devices. 

          THE 
BRAINS 
   BEHIND 
             BULB   THE

Greenvity Hybrii-Mini GV7013 Module.

By Alex Maddalena 
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However, one of the biggest areas to 
benefit from this interconnectivity 
is smart lighting. By using 

dimmable LED technology, automated 
lighting solutions are boasting better 
efficiency as well as remote usage 
capabilities. While new startups are 
targeting the creation of internet-enabled 
LED bulbs, companies like Greenvity 
Communications are offering system-
on-chip (SoC) and turnkey solutions 
that will make pre-existing lighting 
systems IoT-enabled. EEWeb spoke with 
Greenvity’s CEO, Hung Nguyen, about the 
challenges the team faced in achieving 
interoperability, the unique benefits of 
having both SoC and PLC chip solutions, 
and some new and exciting partnerships 
with LED lighting companies.

“Everyone needs light,” Nguyen remarked, 
explaining why the burgeoning smart 
lighting market is so promising. With 
internet-enabled LEDs becoming more 
widespread, it is no doubt that the 
demand for a smart bulb will be a big 
player in the IoT market. But the promise 
extends further than the need for light; 
the potential to save massive amounts 
of energy and enhance the aesthetic 
environment and user experience 
through energy-efficient LEDs and 
automated lighting systems serves as a 
central tenet of Greenvity. A combination 
of “green” and “connectivity,” Greenvity 
was founded to serve the gap in the 
saturated smart-lighting arena. 

A few years ago, after doing his own 
alarm system and wireless lighting for 
his house, Nguyen found that the pre-
existing methods for connecting these 
systems were not only unreliable, but 
also primitive. “The concept of Greenvity 
is to provide a do-it-yourself product for 
easy installation,” Nguyen said. “Even 
though it is wireless, our solution adds 
power line communication (PLC) as well, 
meaning everything you need is in the 
same module.” The result is the GV7011 
chip, which is the world’s first SoC with 
both PLC and IEEE 802.15.4 wireless 
(this feature set is cleverly coined as a 
“bridge-on-chip”). These features allow 
for a highly integrated solution that has 
the capability to be interoperable with 
the most popular IoT standards such as 
Thread—Google’s standard for its popular 
Nest thermostat—and the ZigBee. In 
most traditional wireless lighting systems 
that connect through WiFi or 2.4GHz, the 
user might experience trouble turning 
on the lights, given how crowded those 

spectrums are. In addition, it is a known 
fact that wireless has difficulty going 
through concrete walls or metal frames 
of houses and buildings. “We feel that 
simply having wireless lighting is not 
enough,” Nguyen explained. “Reliable 
connection and easy installation is the 
key to winning the LED control market.”

To make their mark in the IoT market, 
Greenvity also developed an IoT hub—a 
full turnkey solution complete with smart 
LED controllers that can be retrofitted 
to LED light fixtures. Part of Greenvity’s 
IoT ecosystem, this hub gives full lighting 
control and automation for residential 
and industrial lighting applications. The 
IoT hub offers an easy-to-install solution 
that supports up to 1,000 light fixtures. 
Using the Greenvity app for smartphones 
and tablets, the user can also control 
the colors of the light from warm to 
cool to natural. Rather than creating 
a specific light for users, Greenvity 
focused entirely on the platform behind 

Greenvity’s GV7011 chip is the world’s first SoC with both  
PLC and IEEE 802.15.4 wireless compatibility.

“We feel that  
simply having wireless lighting 
is not enough. Good connection 

is the key to winning the 
LED control market.”

Greenvity  
Smart LED 
Controller 2.

Greenvity Smart Hub Controller.

Hung Nguyen,  
CEO of Greenvity
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the bulb to offer true optimization for 
its customers. Greenvity anticipates 
that users will create their smart home 
with IoT devices from a variety of 
companies, all with their own method 
of connectivity. “In the future,” Nguyen 
explained, “the user should be able to 
connect to those other devices with our 
multi-protocol and multi-function hub.” 

While Greenvity merely aims to serve 
LED companies through the back-end, 
they have partnered with a variety 
of commercial product companies to 
develop singular, connected devices.  
This past November, Greenvity 
announced its partnership with Hodi 
Technology, China’s premier LED lighting 
and smart-grid system company. The 
combination of Greenvity’s smart 
LED controller module, IoT hub 
board, and its mobile app software 
with Hodi’s LED bulbs will lead to 
sophisticated new smart lighting 

While today’s smart lighting applications  
depend on mobile phone apps to monitor and control the  

home, the next-generation of smart home automation  
will make that idea obsolete.

applications—from smart streetlights 
to industrial indoor lighting. This next 
generation of IoT lighting applications 
will enable dimming capabilities, color 
temperatures, and significant energy 
savings in applications that have not 
previously had this functionality.

With exciting partnerships in progress, 
Greenvity’s vision of smart lighting 
applications is becoming a reality.  
However, the future is still ripe with 
potential according to Nguyen. When 
asked what new applications the IoT will 
enable, Nguyen painted a vision for hands-
free usage; “Everything will be automated 
in the future,” he explained, “and when 
we say home automation, we mean it.” 
While today’s smart lighting applications 
depend on mobile phone apps to monitor 
and control the home, this kind of high-
level automation would make that idea 
obsolete. “Devices will become so smart 
that they will behave like people and 

GV-LED-Mini PLC  
for low voltage lights.

Screenshot of Greenvity Light Controller App.

anticipate the user’s requests,” Nguyen 
said. An example of this is a smart 
lighting system that will recognize the 
time of day and automatically change 
the lighting in the home—cooler in the 
morning, warmer during the evening—
and even wake the user by turning the 
lights on bright if the smoke detector 
is triggered. The significant traction in 
the industry has already enabled the 
foundations of this vision for Greenvity—
it’s only a matter of time before 
interoperable devices have the back-
end technology to make smart lighting 
as simple as walking into a room. 
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CAPACITIVE SENSING

By Vairamuthu Ramasamy 
   and Shruti Hanumanthaiah

In part 1, we explored different LED lighting 
techniques adopted in capacitive sensing-based 
UI applications using real-world use cases. 

Next we’ll learn the different approaches for  
implementing pulse width modulation (PWM),  
a key method for LED control applications. 

Combining

(Part 2)

and LED LIGHTING 

Pulse Width Modulation (PWM)

PWM has mainly two properties:
Frequency:  
Using a PWM signal rapidly switches an LED on and off. As 
the switching frequency produces LED flickering, the PWM 
frequency should be >100 Hz to ensure that a human eye 
doesn’t perceive this effect. 

Duty cycle:  
PWM controls the brightness of LEDs by changing the duty 
cycle and keeping the load current constant. The average 
current seen by the LED depends on the duty cycle. Average 
current increases as duty cycle increases, in turn increasing 
the brightness. The duty cycle needs to have as many steps 
between 0% and 100% as the number of brightness levels 
required in an application. For example, an application 
requiring 20 brightness levels from fully off (0%) to fully on 
(100%) should be able to control the duty cycle in the steps  
of 5% (total 20 steps, excluding fully off). 

There are two ways to implement PWM with a microcontroller. 
Either implement the entire PWM logic in firmware with the 
help of a simple timer/counter or choose an advanced 
controller that has integrated hardware  
PWM capabilities. 

To read the first article 
in this series, click on the 

image  to the right.

CAPACITIVE SENSING

By Vairamuthu Ramasamy    and Shruti Hanumanthaiah

Some applications require more visual effects apart from simply turning on and off an LED. For example, a laptop may blink the power LED with its brightness gradually increasing and then gradually decreasing when the device is in stand-by. This is called the breathing effect. This is one  of the many LED effects such as fading and blinking used in devices. These advanced LED effects, when combined with capacitive touch buttons, improve the aesthetics and the user experience of the system.It’s often desirable to implement multiple features using a single System-on-Chip (SoC) to reduce the BOM. In this four-part series, we’ll discuss the different aspects of implementing capacitive sensing and LED lighting using a single SoC, including the following topics.We will briefly describe different LED lighting techniques adopted in capacitive sensing-based UI applications using real-world use cases.

Pulse Width Modulation (PWM) is one of the common techniques used to implement LED effects. We will discuss how to select a suitable SoC by analyzing the different schemes of implementing LED effects using PWM techniques.Combining implementation of multiple features in a single SoC invariably poses challenges. It is very important to overcome those challenges for a robust design. We will discuss some common challenges such as crosstalk between LEDs and capacitive sensors, drive strength capability, and LED load transients that cause noise within the  capacitive sensing subsystem and how to  avoid them.Power consumption optimization is of high importance for any electronic system. We will discuss design considerations for low power consumption for applications requiring  LED effects.

Capacitive touch sensing is the very popular technology used to implement intuitive user interfaces (UI) in many electronics applications including smart phones, tablets, LCD/LED TVs, and many others. Touch buttons are fast replacing traditional mechanical buttons. However, unlike mechanical buttons which provide tactile feedback to users by their nature, touch buttons need additional components to provide feedback.  LEDs are widely used to provide visual feedback and backlight illumination in touch-based UIs. 

Combining

(Part 1)
and LED LIGHTING 

In part two, we examined different ways of implementing  
pulse-width modulation (PWM). In part three, we’ll explore  
common challenges faced when designing systems with  
capacitive sensing and LED lighting and how to overcome them.

In this section, we’ll discuss the important layout design rules 
to be followed in a system with capacitive sensors and any 
switching lines such as LEDs and communication. Switching 

traces running in parallel with capacitive sensor traces couple 
the switching noise to the sensing system. Since we are trying to 
measure the capacitance in femtofarad resolution, the sensing 
block is sensitive to the cross talk noise. The sensing system sees 
a constant capacitance as long as the sensor trace has a fixed 
reference such as ground running in parallel, but a switching trace 
changes the reference by rapidly switching between ground and 
high impedance or VDD thus causing the change of capacitance. 
Therefore, routing should be done in such a manner that the 
switching traces and the sensing traces are never run in parallel. 
Figure 1 shows the recommended layout routing scheme. 

CAPACITIVE SENSING

By Vairamuthu Ramasamy 
   and Shruti Hanumanthaiah

Combining

(Part 4)

and LED LIGHTING 

Low Power Design 
CONSIDERATIONS

To read the previous article in this 
series, click on the image above.

In the previous installment, we explored how to overcome common 
challenges faced when designing systems with capacitive sensing 
and LED lighting. This edition will address low-power design 
considerations for such applications.

In order to optimize power consumption, capacitive sensors are typically 
scanned in a repeated scan-sleep-scan-sleep routine. The sensors are 
scanned at a specific interval, and the device is put to sleep between 
consecutive scans. One cycle of scan-sleep is called the refresh interval. 
Figure 1 shows the timing diagram of scan-sleep-scan-sleep cycles.

When the sensors are scanned, the device is said to be in ACTIVE mode. 
Once the sensor scan is complete, the device continues to be in ACTIVE 
mode until the CPU processes the sensor data and drives the outputs, 
such as LEDs and buzzers, and communicates sensor data to the host. 
Once this is complete, the device can then be put in SLEEP mode. 

http://issuu.com/eeweb/docs/10-2014_lighting_electronics_pages1/19?e=7607911/9770257
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While these techniques do help in optimizing power 
consumption, if there are advanced features such as LED 
brightness control in the design, power consumption 
optimization will take a backseat. This is because the 
LED brightness control needs to occur throughout 
the execution cycle of the device, thus requiring the 
fast timer to be always ON and, in turn, requiring the 
MHz clock to be ON. While his results in higher power 
consumption, there is still a tradeoff between power 
consumption optimization and LED brightness control. 
The following sections will show us how. 

CPU SLEEP
Some advanced devices, including ARM cortex-M 
devices such as Cypress’ PSoC4, are able to put the CPU 
to sleep while a peripheral like a timer is running at the 
background. As we learned before, we have two ways  
of implementing pulse-width modulation (PWM): 

a. In firmware-based implementation, we use a timer 
interrupt to drive PWM. The best we can do here is 
to put the CPU to sleep as long as the interrupt is not 
triggered. Once the interrupt is triggered, the CPU 
wakes up to service the interrupt. The ISR must be 
kept as short as possible for good power consumption. 

b. There could be two cases when hardware PWM is 
used. The first case is where a timer with compare 
capability is used that cannot drive the pins directly. 
The power consumption can get better here since 
the CPU needs to be awake for lesser time as the ISR 
involves just driving the pins and not the logic  
to determine the duty cycle of the PWM. The second 
case is where the timer is capable of directly driving 
the output pins. Here, the CPU does not wake  
to service any ISR, thus further improving the  
power consumption. 

Figure 2 shows the CPU state in different scenarios.  
For the sake of simplicity, the CPU waking up to 
process sensor data is not shown.

The following blocks are ON in ACTIVE mode:

1.  Master clock that runs at MHz speeds

2. Capacitive sensing engine

3. CPU

4. Communication blocks such as I2C or SPI

5. Timer used to implement PWM for LED 
brightness control. Let us call this a “Fast 
timer” as it provides a microsecond time 
base.

6. Timer used to maintain the refresh interval. 
Let us call this a “Slow timer” as it provides a 
millisecond time base.

The following blocks are ON in SLEEP mode:

1. Slow timer used to maintain the refresh 
interval. This timer is also capable of waking 
up the device from SLEEP mode.

2. Communication blocks such as I2C (with 
wake-on address match enabled) or SPI

To achieve the best power consumption 
possible, the following techniques are used:

1. When sensors are being scanned, the CPU is 
put to sleep.

2. When one sensor is being scanned, the 
data of the previously scanned sensor is 
processed. This eliminates the need for the 
device to stay active for the time required 
to process the data of sensors after the 
scanning of all sensors is complete.

Figure 2. CPU states in firmware and hardware-based PWM implementation.

http://www.cypress.com/psoc4/?source=CY-ENG-HEADER
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DRIVING LEDS IN SLEEP MODE
The optimization achieved using these 
techniques to reduce power consumption 
is not significant since only the CPU is put 
to sleep. The master clock and the timer 
are still ON and drain power.

One approach to address this is to use 
a timer which can be run with a clock 
operable in low power sleep mode. In this 
case, the master clock can be turned off 
and the device can go into SLEEP mode. 
If there is more than one timer which 
can run in SLEEP mode, then one can be 
used to implement PWM and the other to 
maintain the refresh interval. Otherwise, 
the slow timer itself will be used for both 
the purposes. 

If the slow timer is used to implement 
PWM as well as maintain the refresh 
interval, then we need to be wary of the 
tradeoff between the power consumption 
optimization and the granularity of the 
duty cycle of the PWM. If the granularity 
required is low, the timer period is set such 
that it does not interrupt very frequently 
and wake the device up. 

For example, say that the slow timer 
is running with a 32KHz clock and the 
refresh interval is 120ms. If the duty cycle 
required is in steps of 10—such as 10%, 
20%, 30%, etc.—and the PWM frequency 
required is 100Hz, then the timer can 

be loaded with a period value for 32 to 
generate interrupts every 1ms. Now, if 
the duty cycle granularity required is 
more, then the interrupts must occur 
more frequently than 1ms. The power 
consumption will be higher than the 
previous case.   

In many SoCs, the precision of the clock 
operating in SLEEP mode is much lower 
than that of the master clock. Typical 
SLEEP mode clock tolerance can be as bad 
as is ±60%.  It is also usually not desirable 
to use an external crystal to save BOM 
cost. In such cases, the SLEEP clock can 
be calibrated at regular intervals based 
on the master clock so that the PWM 
generated will be as accurate as  
one generated by a timer clocked by 
master clock.

We will see one such method to calibrate 
the SLEEP mode clock with the help of 
the master clock. A timer is clocked from 
the SLEEP mode clock, and a fixed delay is 
generated using a firmware delay routine 
based on the number of master clock 
cycles. The firmware logic reads the timer 
count at the end of delay. This is the timer 
calibration value. The calibration value or 
its multiples can be loaded to the timer to 
create a delay.

Calibration Value =  
SLEEP mode clock x firmware delay

Figure 3. Block representation of SLEEP mode clock calibration method.

We can calculate the accuracy of the SLEEP mode clock  
by this method. There are two error sources: 

1. The accuracy of the master clock (e)

This will be directly reflected in the firmware delay, which in 
turn will reflect in the calibrated value. 

2. The round-off error in the calibrated value (r)

Assuming there is a maximum 1-bit change, the error  
is given as:

This error is at a maximum when the SLEEP mode clock is the 
lowest. Using a large firmware delay can also reduce errors.

Now the maximum error in the calibrated value = e + r.

Let’s consider a case where the  
SLEEP mode clock is 32KHz ± 50%, the 
master clock has ±2% accuracy, and 
the firmware delay is 1ms. The slowest 
SLEEP clock in this case is 16KHz,  
e = 0.02, and r = 0.0625. Therefore,  
the maximum error in the calibrated 
value = 0.0825 or 8.25%. Note that using 
a 10ms firmware delay brings this error 
down to 2.63%

WAKE-ON-APPROACH  
PROXIMITY SENSORS TO 
OPTIMIZE POWER CONSUMPTION
One of the novel ways to implement 
LED brightness features in touch button 
applications while maintaining low 
power consumption is to use wake-on-
approach proximity sensors. 
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Applications such as mobile phones, 
tablet PCs, remote-control backlighting, 
and laptop keyboard backlighting adopt 
this technique, which wakes the system 
when the user approaches the device. 
These applications use proximity sensors 
to determine when to switch from low 
power mode to fully-functional  
active mode.

When a capacitive touch sensing device 
operates in low power mode, only the 
proximity sensor is scanned and the 
backlight is turned OFF to indicate the 
inactive state of the device. Scanning 
only the proximity sensor reduces the 

Figure 4. An application using wake-on-approach proximity sensors.

average power consumption. When the 
user’s hand approaches the UI panel, the 
proximity sensor detects the presence of 
the hand and wakes up the device. Once 
woken from its low power mode, the 
capacitive sensing device moves to active 
mode and scans all button sensors to 
detect touches. In addition, the backlight 
is turned ON, aiding the user in touching 
the correct buttons. 

Some devices, such as Cypress’ CapSense 
MBR3, already implement wake-on-
proximity along with capacitive sensing 
and brightness control in a configurable 
single-chip SoC. 

http://www.eeweb.com/design-library
http://www.cypress.com/capsensembr3/
http://www.cypress.com/capsensembr3/
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QA&
What are the particular benefits  
of open source in regard to  
AllSeen’s goals?

Open source software and pan-industry 
collaboration have continually proven 
their ability to advance technologies 
quickly, spur innovation, and to move 
markets. Open development means 
that anyone looking to build an open 
solution can get involved and contribute 
to the evolution of the code base. The 
technology industry today—from the 
consumer electronics market to the 
enterprise market—needs a shared 
framework that allows devices and 
systems to connect with each other 
regardless of manufacturer or OS. 
Consumers and businesses alike 
need a simple, seamless experience 
in connecting and interacting with 
devices, systems, and services. 

The AllSeen Alliance is the largest cross-
industry effort to advance the Internet 
of Everything through a common, open-
code base that enables interoperability 
and security among a wide range of 
devices; this software framework is 
called AllJoyn. The Alliance has over 100 
industry leaders who have come together 
to innovate on top of the open framework 
and make real the vision of a simple, 
seamless experience that connects 
people to the things around them. 

What is AllSeen’s solution  
for interoperability?

To achieve the promise of the Internet 
of Everything—a state of ubiquitous 
communication among a variety of 

everyday objects and devices—the 
connected things you have need to be on 
the same page in terms of compatibility.

This is not the case today. Individual 
vendors have pursued the vision, but 
none of them have gained widespread 
traction. This is because the very nature 
of the Internet of Everything requires 
a cross-industry, cross-platform, and 
interoperable solution that discovers and 
connects devices, appliances, systems, 
and services regardless of brand; 
most importantly, it standardizes the 
language and terminology that devices 
use to communicate with each other.

The AllSeen Alliance’s mission is to foster 
the Internet of Everything through a 
common, open code base that enables 
interoperability and security among 
a wide range of devices—consumer 
electronics, appliances, and even 
something as small as a light switch. 
The vision also encompasses a host 
of enterprise and industrial use cases. 
Members of the Alliance are working 
collaboratively to advance the AllJoyn 
open source framework as the common 
platform for the Internet of Everything. 

What is the objective of the  
AllSeen Alliance Connected Lighting 
Working Group?

Members of the Connected Lighting 
Working Group are collaborating 
on lighting services for the AllJoyn 
open source project, leveraging its 
capabilities for discovery, security 
and interoperability to develop a 

new AllJoyn framework for lighting 
called the Lighting Service Framework 
(LSF). The LSF enables new levels of 
interoperability between connected 
devices and lights, but also provides 
third-party developers building 
applications a way to discover and control 
lighting in an open, common way across 
manufacturers. This breaks through the 
limitations and uncertain interoperability 
of current vertical solutions and 
proprietary interfaces in the market.

What type of creative applications  
will be spawned from IP-enabled  
LED light bulbs?

Examples of features of the LSF include 
the ability to group lamps together and 
control their hue, saturation, brightness, 
and color temperature to match the 
homeowner’s preference or mood. 
Other features include the ability to 
personalize the lighting experience 
to individuals’ tastes and preferences 
by setting lighting “scenes,” and the 
ability for users to add lighting effects 
like pulsing lights for notification 
purposes. Beyond this, lighting becomes 
an element of richer scenarios; for 
example, having blinking lights to let 
you know that someone is ringing the 
doorbell or having all the lights on 
bright if the smoke alarm is triggered.

“We will enable the ability  

to personalize the lighting  

experience to individuals’ tastes and 

preferences by setting lighting ‘scenes,’  

and the ability for users to add lighting  

effects like pulsing lights for 

notification purposes.”

Can you give us an idea of some of the 
obstacles your group is up against?

The greatest obstacle we face is further 
fragmentation in technologies for 
devices and applications to talk with one 
another. Consumers need a seamless 
and secure way to make all the things 
in their homes and business connect 
and interact, regardless of brand, 
manufacturer, or vendor. The reason 
the Alliance is so diverse—representing 
consumer electronics manufacturers, 
home appliance makers, automotive 
companies, Internet of Everything 
cloud providers, enterprise technology 
companies, innovative startups, chipset 
manufacturers, service providers, 
retailers and software developers—is 
so that we can overcome this challenge 
faster than working in silos. We all 
stand to gain from a common platform 
for the Internet of Everything, and we 
believe AllJoyn is the platform that will 
transform consumer experiences. 
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Schematics.comThe AllSeen Alliance has an impressive 
group of company “members.” What 
are some of the ways companies can 
help the Alliance?

The Internet of Everything is a fast-
moving industry with a lot of efforts 
forming to solve the interoperability 
challenges that impede a truly connected 
future. It’s promising to see so many 
of our peers prioritizing open source 
and collaborative development—it 
further affirms the mission and vision 
the Alliance set forth over a year ago. 
But to overcome the interoperability 

“To overcome the interoperability and 

fragmentation challenges this industry 

faces, it will take all of us working together. 

Member companies bring domain expertise 

and a customer voice to the Alliance and 

continue to advance AllJoyn to meet 

ever-growing market demands.”

and fragmentation challenges this 
industry faces, it will take all of us working 
together. Member companies bring domain 
expertise and a customer voice to the 
Alliance and continue to advance AllJoyn 
to meet ever-growing market demands. 

Linux is a great example of how open 
source can speed innovation and market 
transformation, which is what we’re doing 
in the AllSeen Alliance. We welcome any 
integration with AllJoyn or collaboration 
across efforts that allow us to realize 
a future of connected devices. 

Your Circuit Starts Here.
Sign up to design, share, and collaborate 

on your next project—big or small.

Click Here to Sign Up

http://www.schematics.com
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LED lighting has been gaining significant momentum for 

its energy efficiency and maintenance costs compared 

to traditional lighting solutions. However, LED lighting 

system design is a big part of how efficiently LEDs 

produce light. Without a high-efficiency, reliable driver, 

LED lighting systems are no better than anything else. 

Mean Well’s latest offering, the HLG-320H-48A driver, 

is a fully featured, 320-watt LED driver that boasts 

impressive operating efficiency perfect for new  

LED applications.

High-efficiency 
LED Driver

Mean Well

Mean Well’s HLG-320H-48A LED Driver
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Specs

Watch Video
For more information on either of these drivers or other products 

from Mean Well, check out www.onlinecomponents.com. To watch  

a video overview of the HLG LED driver, click the video below:

Hardware

The HLG family is available in models providing 40 to 600 watts and 

achieves up to 95% efficiency, ensuring lighting systems produce 

maximum lumens per watt. They operate in both constant voltage 

and constant current modes, allowing them to interface to lights 

with integrated LED drivers or to be directly connected to LEDs. 

Some models have adjustable output voltage and current, controlled 

by potentiometers located under rubber-sealing plugs. Other models 

offer externally controlled dimming functionality. Simple models are 

offered without adjustability. These drivers have all relevant safety 

certifications, and are IP65 rated so they are perfect for use in 

street lamps, LED signage, or other outdoor LED lighting applications. 

Safety  
Certifications

Power  
Ratings for 
40 to 600 

watts

Adjustable 
Output  

Current

Mean Well’s HLG-320H-48A LED Driver

4

Adjustable 
Output  
Voltage

1

2

3

http://www.onlinecomponents.com
http://www.eeweb.com/blog/eeweb/mean-well-high-efficiency-led-driver
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In recent years, OLED technology has seen a 

phenomenal increase in quality. While thin-film 

transistors (TFT) have been a mainstay in displays 

for years, OLEDs are becoming more prevalent as 

prices drop and image quality rises. The new, full-color 

OLED display demo board from Newhaven effectively 

illustrates the dif ferences between TFT and OLED 

technology, using a 1.69-inch 160x128 OLED display and 

a 1.8-inch 160x128 TFT display in a side-by-side view.

Full-color 
OLED Display

Newhaven
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Specs

Watch Video

Hardware
The Newhaven demo board presents a side-by-side comparison of the two 
displays—the TFT on the left and the OLED on the right. As you change the 
angle, you can see that the TFT display practically disappears except when 
facing it directly whereas the OLED display is visible from any angle. OLEDs 
generate light at each pixel, instead of being backlit like TFT displays, which 
gives it an incredible contrast ratio. To achieve black, the light source is 
turned off, meaning true black, where the TFT’s backlight leaks through 
the LCD screen even when the pixels are off. Combined with this, the OLED 
has a 262,000 color depth, which, with this straight-on view, you can easily 
see the difference in the quality of the image. The OLED display also has a 
refresh time of approximately 10 microseconds, which enables very fluid 
transitions and animations. Between the viewing angle and contrast ratio, 
you can achieve an incredibly realistic image. 

Newhaven currently offers these in three different sizes: 1.27 inches, 1.5 
inches, and 1.69 inches. These are great replacements for TFT displays, 
making any product pop with its image quality. Ideal for low-power, handheld 
consumer devices or medical displays where the ability to quickly and easily 
see data is essential. These can be embedded in any product where you 
need affordable, yet high-quality graphics.

•  Backlit TFT  
   decreases contrast ratio

•  Significantly decreases 
   viewing angle

• 100x–1000x faster  
   refresh to eliminate  
   blurring

•  262,000 color depth

Demo  
Power  
Switch

1.8-inch 160x128 
TFT Display 

1.69-inch 160x128 
OLED Display

Demo 
Power  
Plug

TFT versus OLED 
Demo Box
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