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 DESIGN & PRODUCTS

 SPECIAL FOCUSES:  
 - DISPLAYS & INTERFACES

Near noiseless ADC drivers for imaging

Driving TFT displays to the perfection
On one hand, high definition TFT displays have 
become a master component of industrial applica-
tions, on the other hand, there is still a lack of inter-
face standardization for the control of these displays. 
 
Developing an industrial-grade 
EMC-certified HMI in 4 weeks
The Medical and paramedical  
sector is constantly evolving.  
Customers from this area innovate 
in order to offer equipment that combines both techno-
logical performances and quality graphic displays.

 - WIRELESS COMMUNICATIONS

Updating car ECUs over-the-air
Getting the growing amount of software in vehicles 
under control, reducing the 
costs and raise customer 
satisfaction at the same 
time? Is that even possible? 

Solving the challenges of small cell architectures  
Stadiums, arenas, other large venues, high rises and 
dense urban areas need  
Distributed Antenna Systems 
(DAS) to provide adequate  
wireless coverage and capacity 
for tens of thousands of mobile 
subscribers.

 - DIGITAL SIGNAL PROCESSING

Communicating with robots
Talking to machines is still 
an awkward experience. 
Until recently, advance-
ments in machine interpre-
tation of human speech 
had not gone far enough to 
bring meaningful benefits to mainstream users.

 REaDER OffER

This month’s reader offer 
consists of three USB-
based instrument packages 
worth 360 Euros each, combining EasySYNC’s Stingray 
multifunction instrument with the company’s ES-DLA-16 
lightweight single channel logic analyser.  

 DISTRIbUTION CORNER

 WHITEPaPERS

 OPINION

Can Edison2 convince Detroit to ‘lighten up’?

Last Word: Product lifecycle management from design 
through maintenance

 NEWS & TECHNOLOGY

Daimler transplants Tesla drive into B-Class Benz

Flexible curved displays to top $27 Billion by 2023

Apple’s A7 chip fabricated at  
Samsung’s foundry, M7 controller 
from NXP, says Chipworks

Startup cuts through lack of IoT standards
The IEEE Standards organization is 
finally having a meeting in the US to 
work on standards for the internet 
of things (IoT).

Using 802.11 in industrial applications
The IEEE 802.11 standard has evolved dramatically, 
and is now a collection of standards with downward 
compatibility.

Dialog’s CEO lays ambitious plans
Jalal Bagherli has been CEO of Dialog 
Semiconductor plc since September 
2005. Over that time, the company has 
ridden the mobile consumer equip-
ment wave to success, particularly with 
power management ICs.

Multi-chip LED headlights adapt  
to driving situations

Solid phase epitaxy enables tensile strained GeSn 
MOSFET devices on Si
KU Leuven, imec and AIST have announced a new 
solid phase epitaxy process developed to integrate 
germanium-tin (GeSn) metal-oxide semiconductor 
field-effect transistor (MOSFET) devices on silicon.

LED packaging market will keep soaring for the next 
two years

TSMC Releases 16nm FinFET design flows
Leading pure-play foundry Taiwan Semiconductor 
Manufacturing Co. has announced the existence 
of three reference design flows for FinFET and 
3D-stacked ICs that have been taken to silicon.

True white LEDs on the horizon
Researchers at the University of 
Utah have found a way to tune 
the color of emission of a polymer 
semiconductor in hopes of creat-
ing organic light emitting diodes 
(OLEDs), which produce true white light.
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Purity & Precision
Speed & Ease
Rohde & Schwarz FSW
The most advanced signal and spectrum analyzer for aerospace and defense applications.
The highest bandwidth, lowest phase noise, clearest user interface and a host of convenient
new tools — all on the largest touchscreen available. The ¸FSW is tailored to the unique
requirements of A&D applications. At the press of a button, it delivers all relevant pulse
parameters from radar signals. Its RF performance opens up applications far beyond the
capabilities of other analyzers.
❙	Analyze oscillators and synthesizers with a phase noise of –137 dBc (1 Hz)
❙	Measure	frequency-hopping	and	chirp	signals	with	a	bandwidth	of	up	to	320	MHz
❙	Analyze	in	realtime	with	160	MHz	bandwidth	and	585.938	FFT/s
	 to	obtain	100%	POI	for	signals	as	short	as	1.87	µs
❙	Measure	pulses,	spurious	and	modulation	at	the	same	time	with	MultiView
❙	See	more	and	obtain	faster	results	on	the	large	touchscreen

The ¸FSW. When performance matters.
www.rohde-schwarz.com/ad/fsw-ad

Watch	the	Video

Now up to
50 GHz

Please visit us at the 
European Microwave Week 
in Nuremberg,
hall	7A,	booth	106
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Can Edison2 convince Detroit to ‘lighten up’?
By Junko Yoshida
NEvER TAKE LIGhTLY a man who’s nursing the impossible 
dream. he might be an eternal optimist, but if he’s original in his 
ideas, provocative in his views and inspirational in his speech, 
he might just surprise you with the Next Big Thing.

Oliver Kuttner, CEO of Edison2, is just that sort of dreamer. 
Kuttner, a real estate developer and a lifelong 
auto enthusiast, in 2007 founded Edison2 
(Lynchburg, va.), innovator of the very 
Light Car (vLC) with low aerodynamic drag. 
Edison2 is the 2010 top prize winner in the 
four-seat vehicle category of the Progressive 
Insurance Automotive X Prize - a competition 
designed to create fuel-efficient vehicles.

Although Edison2 won the X Prize with 
an internal combustion engine, the com-
pany moved on and now completed an 
electric version, called the evLC. Kuttner’s 
impossible dream is to change today’s car 
architecture completely. he wants to build 
an ultra-lightweight vehicle platform, avail-
able for partnering or licensing by carmakers 
and component suppliers, to ultimately bring 
margins back to the automotive industry.

Kuttner, a keynote speaker at a Mentor 
Graphics-sponsored automotive industry 
event called the Integrated Electrical Solu-
tions Forum (IESF), said, “The automotive 
industry is so ripe to change now.” Kuttner, 
who gave conference participants short rides 
in his evLC (sans Chassis) outside the Ford 
Conference Center, explained, while driving, that the principle 
behind Edison2’s automotive platform is very simple: “A car that 
is extremely lightweight, with low aerodynamic drag, requires 
very little energy.”

virtually every electric car today is banging its hood against 
the limited distances it can travel, while weighed down by a 
huge battery pack. In contrast, said Kuttner, the energy efficient 
evLC can reduce energy consumption by 40 percent. The evLC 
needs only a 10.5 kWh battery pack to achieve a 100-mile 
range, according to the company.

Why does Detroit need to change?
Beyond the electrification of transportation, today’s macro-
trends show that the state of pollution and congested cit-
ies worldwide are changing car ownership habits, explained 
Kuttner. Shared cars are proliferating in big cities. Buying a car 
is no longer a priority for a generation of younger people. Indi-
vidual budgets are getting tighter. All these factors, said Kuttner, 
signal “sales of fewer cars” in the future.

As proof of this forecast, Kuttner noted that investment 
money is now flowing to Tesla, which only makes 20,000 cars 
a year. The money doesn’t go to General Motors, which makes 
9 million cars a year. “Why? It’s because Tesla, which is not an 
automotive company, but a technology company, has been 
able to sell the promise to margins.” The same goes for Google. 
Essentially an outsider to the automotive industry, Google is 
selling the promise of self-driving cars - the Google car - and 
capturing people’s imagination.

Environmental Protection Agency standards for Corporate 
Average Fuel Economy (CAFÉ) and reductions in CO2 emission 
are pushing the automotive industry, with some carmakers fall-
ing behind in meeting requirements.

While all these “outside forces are here to stay,” Kuttner 
bluntly said, the automotive industry “has 
no answers.” The day when the automotive 
industry could keep adding “more content 
and more weight” to their vehicles, without 
consequences, is past, said Kuttner.

Edison2, which has no plans to become 
a commercial carmaker on its own, is 
looking for partner (or licensees) to its vLC 
platform. Edison2’s vLC is based on com-
ponents not available through the current 
supply chain. In pursuit of the very light car, 
the company’s engineering team evaluated 
every part and component for function, 
and redesigned it to make the car simple, 
strong and lighter. A lighter chassis needs 
a smaller drive train, a lighter suspension, 
lighter brake calipers, lighter lugnuts, and 
so on.

Wouldn’t the volume use of currently 
non-existent components jack up the price 
of a car? Kuttner told EE Times, “Well, 
that’s why I am saying that it won’t be just 
one car OEM that we are looking for as our 
partner. We need several partners including 
components suppliers” to build an eco-

system, Kuttner said. In Kuttner’s mind, Edison2 is not enabling 
one car company. Because what the company is offering is a 
“platform,” it enables OEMs to develop not just an evLC, but 
a hybrid or even a car running on compressed natural gas, 
said Kuttner. The endgame is for OEMs to design and order 
their own cars - “like in the early days of Dell Computer,” said 
Kuttner.

Edison2’s CEO Oliver Kuttner gave conference participants 
short rides in the eVLC (sans Chassis) outside the Ford 
Conference Center. Passengers are getting buckled up in the 
four-seater.
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Exceptional close in phase noise, 
ACPR -78 dBc in a low cost Signal Analyzer

For critical Land Mobile Radio (LMR) measurements the required

test performance usually comes at a cost.  Not this time.  With

Anritsu’s innovative approach to testing you can get the

performance you need without the cost you would expect.

The MS2830A Signal Analyzer offers outstanding  performance.

Out-of-band spurious, Adjacent Channel Power Ratio (ACPR),

emissions mask, and more—the MS2830A performance margin

meets the severest standards, eliminating  the cost and need for

high-end spectrum analyzers on radio equipment production and

inspection lines, where cost cutting is a key factor.

Sales Offices: Europe 44 (0) 1582-433433, USA and Canada 1-800-ANRITSU, 
Japan 81 (46) 223-1111, Asia-Pacific (852) 2301-4980, www.anritsu.com 
©2013 Anritsu Company

Find out more and
download the

Technical Note, just
scan the code. 

100% of the 
performance.
33%* of the cost.

* Comparison with general spectrum analyzer meeting severe standards requirements.
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Daimler transplants Tesla  
drive into B-Class Benz
By Christoph hammerschmidt
DAIMLER’S INvESTMENT INTO US electric car pioneer Tesla 
bears fruit: At the IAA automotive fair, Daimler announced a 
version of its Mercedes-Benz B-Class compact car with electric 
drive. The powertrain is widely based on technology from Tesla.

The electric B-Class will hit the dealer showrooms in 2014 - 
and the vehicle will be introduced first in the U.S. market. The 
design focus was on a sporty driving behaviour, as far as such 
a goal is possible in a comfortable four-seat compact car. At 
the fair, Daimler already gave deep insights into technology and 
equipping. The electric motor generates 130 kW, enough to 
accelerate the vehicle from zero to 100km/h (62,15 mph) in less 
than 8 seconds. Top speed is limited to 160 km/h (100 mph). 
As usual with electric motors, it develops its maximum torque 
(340 newton-metres) from zero rpm. The lithium-ion battery is 
housed in a so-called “energy-space” in the vehicle’s under-

floor. The driving range is relatively ample at 200 km, compared 
to other current electric vehicles. Of course, the range depends 
greatly on the driving cycle and the driver’s inclination to make 
generous use of the accelerator pedal.

Another highlight is an audio package that previously was 
reserved to higher vehicle classes including a 15cm colour dis-
play, a high-class GPS system (Becker Map Pilot) and Daimler’s 
COMAND online multimedia system with internet access and 
voice control. And it is “connected”: the vehicle’s homepage 
allows remote interrogation and configuration of many features 
and functions in the car. For instance, users can ascertain the 
current battery charge status or show the vehicle’s current 
range on a map. It also features a full range of advanced driver 
assistance systems including a radar-based collision prevention 
assist. 

Flexible curved displays 
to top $27 Billion by 2023
By R. Colin Johnson
FLEXIBLE AND CURvED DISPLAYS are a booming market that 
is just getting off the ground. From flexible displays for mobile 
devices like e-books to curved wraparound displays that pro-
vide an immersive experience for television viewers, the market 
for flexible and curved displays is growing rapidly, according to 
a Touch Display Research report released this week.

“The flexible and curved market will be $388 million this 
year,” Jennifer Colegrove, president and analyst of the Santa 
Clara, Calif., research firm, told us. “And we forecast it will grow 
to $27 billion by 2023 at a compound annual growth rate of 53 
percent.”

According to the report, flexible electrophoretic displays (like 
those from E Ink for e-books) will grow quickly, especially in 
2014. Flexible and curved active-matrix organic light-emitting 
diode and curved liquid crystal displays (LCDs) will start to grow 
rapidly after 2016. In fact, the curved display television market 
is already taking off. LG and Samsung already have curved tele-
visions on the market, and Sony is promising a model in time for 
Christmas that uses an curved LED backlit LCD.

The report says that 260 companies and research institutes 
are developing flexible and curved display designs. In addition 
to televisions and e-books, a market is emerging for wearable 
Internet of Things (IoT) devices, some of which are poised to 
reach the market in 2014. For instance, most smartwatches 
today use rigid displays, but Touch Display Research predicts 
that flexible and curved displays that are more ergonomic for 
wrist-wear (and provide more surface area) will be all the rage. 
Smartwatches that wrap around the wrist and display not just 
the time, but also all sorts of alerts and other information from a 

Bluetooth connected 
smartphone, will 
become very popular 
over the next few 
years.

All types of other 
devices could profit 
from a flexible or 
curved display, ac-
cording to the report. 
For instance, Lexar’s 
flash memory cards 
already use a flex-
ible electrophoretic 
display from E Ink 
to provide a storage 
capacity meter. Many 
similar applications 
are already here or in development.

The time is right, because the materials and subsystems are 
available to original equipment manufacturers to capitalize on 
the popularity of flexible and curved displays, the report said. 
For instance, thin-film transistors (TFTs) are widely available on 
flexible polymer substrates. Ultra-thin curved glass is com-
mercially available. Inexpensive replacements for the indium-tin 
oxide that connects to TFTs are in mass production, and the 
roll-to-roll facilities for high-precision manufacturing of flexible 
displays are up and running. The report also details the many 
challenges that must be overcome to reach the $27 billion mark.

Fig. 1: A curved display from Sony.
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Microchip offers support for a variety of wired and wireless communication 
protocols, including peripheral devices and solutions that are integrated 
with a PIC® Microcontroller (MCU) or dsPIC® Digital Signal Controller (DSC).

Microchip’s Solutions include:

BEFORE YOUR NEXT WIRED
OR WIRELESS DESIGN:
1. Download free software libraries
2. Find a low-cost development tool
3. Order samples

www.microchip.com/usb
www.microchip.com/ethernet
www.microchip.com/can
www.microchip.com/lin
www.microchip.com/wireless

Adding Connectivity to Your Design

USB
8-, 16- and 32-bit USB MCUs for basic,  
low-cost applications to complex and highly 
integrated systems along with free license 
software libraries including support for USB 
device, host, and On-The-Go.

Ethernet
PIC MCUs with integrated 10/100 Ethernet 
MAC, standalone Ethernet controllers and EUI 
- 48™/EUI - 64™ enabled MAC address chips. 

CAN
8-, 16- and 32-bit MCUs and 16-bit DSCs with 
integrated CAN, stand alone CAN controllers, 
CAN I/O expanders and CAN transceivers.

LIN
LIN Bus Master Nodes as well as LIN Bus Slave 
Nodes for 8-, 16- and 32-bit PIC MCUs and 
16-bit dsPIC DSCs. The physical layer 
connection is supported by CAN and LIN 
transceivers.

Wi-Fi® 
Innovative wireless chips and modules 
allowing a wide range of devices to connect 
to the Internet. Embedded IEEE Std 802.11 
Wi-Fi transceiver modules and free TCP/IP 
stacks.

ZigBee®
Certified ZigBee Compliant Platform (ZCP) for 
the ZigBee PRO, ZigBee RF4CE and ZigBee 
2006 protocol stacks. Microchip’s solutions 
consist of transceiver products, PIC18, PIC24 
and PIC32 MCU and dsPIC DSC families, and 
certified firmware protocol stacks.

MiWiTM

MiWi and MiWi P2P are free proprietary 
protocol stacks developed by Microchip for 
short-range wireless networking applications 
based on the IEEE 802.15.4™ WPAN 
specification. Wi-Fi G Demo Board

(DV102412)

Apple’s A7 chip fabricated at Samsung’s foundry, 
M7 controller from NXP, says Chipworks 
By Rick Merritt
NXP SEMICONDUCTORS makes the M7 sensor controller used 
in the new Apple iPhone 5S and Samsung makes the phone’s 
A7 processor, according to a tear-down by Chipworks (Ottawa). 
The iPhone 5S hit the market on September 20. Chipworks was 
among many companies rushing to post teardowns and analy-
ses of its internal workings. 

“The M7 has been a difficult chip to locate on the board and 
rumors have been going around about the lack of a discrete 
M7 chip inside the iPhone 5S,” Chipworks analysts said in their 
online report. 

“Luckily, we’ve been able to locate the M7 in the form of 
the NXP LPC18A1, part of the LPC1800 series of NXP’s ARM 
Cortex-M3 based microcontrollers,” they said – see figure 1. 
“This represents a big win for NXP,” they added, given the vol-
ume and visibility of iPhone sales.

The M7 controls functions from a variety of discrete sensors 

including a gyro-
scope, an acceler-
ometer, and a com-
pass. Chipworks 
noted that tradition-
ally, Apple used 
STMicroelectron-
ics’s accelerometer 
and gyroscope, and 
an electro-magnetic 
compass from Asahi 
Kasei Microdevices 
(AKM). “We have 
since confirmed 
the compass to be 
AKM’s AK8963,” they said.

If Chipworks analysts are correct, speculation to date that 
the M7 is a custom Apple design has been wrong, and the part 
is perhaps a custom derivative of an NXP design. The A7 is 
Apple’s first 64-bit mobile SoC. Eventually teardown experts 
aim to explore the guts of the chip to determine details, such 
as how many cores it uses. “We have confirmed through early 
analysis that the device is fabricated at Samsung’s foundry,” 
Chipworks reports.

A look inside the A7 (APL0698) found a contacted gate 
pitch of 114 nm – see figure 2. That suggests it is made in the 
Samsung 28nm hKMG process, the same used for the Exynos 
5410, application processor used in the Galaxy S Iv, Chipworks 
said. Chipworks provided external die and packaging photos 
of the A7, including pictures of the top metal die and package 
markings. A full de-capping of the chip is still in process.

Startup cuts through lack of IoT standards
By David Blaza
ThE IEEE STANDARDS organization is finally 
having a meeting in the US to work on standards 
for the Internet of Things (IoT) in November at 
the Computer history Museum in Mountain view, 
Calif. It’s amazing to me that despite years of at-
tempts to make the machine-to-machine (M2M) 
market a reality there are still no interoperability 
standards on the books.

Perhaps the biggest impediment to M2M is 
the lack of connectivity, but in today’s era of 
cloud computing the opportunity to finally sort this out is upon 
us. I have never been a fan of the term M2M - it always seemed 
so limiting and pedestrian - but now, with ubiquitous Internet 
connectivity, we can move past M2M to IoT, which really opens 
up the possibilities for real applications and value.

If you are planning to deploy IoT devices in the field then 

you have to look at the cloud op-
tions available today. At the Neul 
whitespace meetup I wrote about 
recently, I met Parthesh Shastri 
of Seecontrol, which is building a 
cloud product for IoT that is worth a 
look. It uses a device-and app-store 
approach to get you the tools you 
need for a fast deployment. This 
makes so much sense because why 

wrestle all the protocols when somebody has already done it? 
You can concentrate on your data collection, control, and, most 
importantly, your return on investment. I think this is a smart 
approach to IoT and one that I’m surprised hasn’t been used by 
more microcontroller and embedded software suppliers.

Fig. 1: Locating the M7 in the form of the NXP LPC18A1, in 
the A7 die. Source ChipWorks.

Fig. 2: A contacted gate pitch of 114nm 
inside the A7 hints at the Samsung 28nm 
HKMG process. Source ChipWorks.
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Using 802.11 in Industrial Applications
By Jack Ganssle, Mouser Electronics
ThE IEEE 802.11 wireless networking standard dates to 1997 
and was rapidly adopted in homes and offices. It is eminently 
suitable for industrial environments as well, such as warehouses 
and factories. But those facilities are much more inhospitable to 
electronics and RF than a home. Ranges are greater as well.

The IEEE 802.11 standard has evolved dramatically, and is 
now a collection of standards with downward compatibility. 
From the original 1 Mbit per 
second requirements it now (or, 
soon with a new version that is 
in draft form) will stream data at 
7 Gbit per second. Frequencies 
are migrating to 60 Ghz, which 
means antennas are much 
more complex and walls absorb 
much of the signal.

This article will explore these 
issues and dig into problems 
engineers must face when 
outfitting an industrial plant with 
802.11 wireless networks. For 
instance, multipath reception 
can completely null out a signal. 
Interference in an RF-rich 
environment can cut data rates 
substantially. And consider that 
much of 802.11 communica-
tion shares the same band as Bluetooth, and it is likely many 
employees carry a Bluetooth transmitter. Quality of service and 
security can both be major concerns.

With careful forethought, an 802.11 network can reduce 
wiring and bring high-speed communications to any facility. In a 
factory, it is a bit harder to get it right.

Setting the standard
IEEE 802.11 is a set of standards for wireless data 
transmission that is in many cases replacing Ethernet and 
other wired networks. Though first deployed in home and office 
environments, it is increasingly used in hospitals, factories, 
and other industrial facilities. In the past most of the latter 
applications involved data logging and machine control, which 
require relatively low data rates. But data rates are going 
up, driven by machine vision, video surveillance, and other 
streaming services.

The IEEE 802.11 standard provides for both “stations” – 
devices connected only to the wireless LAN (WLAN) such as 
a programmable logic controller transmitting logging data and 
“access points” that bridge the WLAN to another, typically 
wired, network (e.g., a Wi-Fi router). The standard permits wire-
less peer-to-peer communications as well.

802.11b/g/n are the most widely used variants, though 
802.11ac (expected early in 2014) and 802.11ad (currently in 
draft form) are expected to become important since they sup-
port very high data rates and are compatible with the older, 

slower versions. 802.11ad will support transmissions up to 7 
Gbit per second, but at that rate it operates at 60 Ghz, which 
cannot penetrate walls. 802.11ac can operate up to 867 Mbit 
per second at 5 Ghz, and 802.11b/g /n operates to 11, 54, and 
150 Mbit per second respectively using the 2.4 and (802.11n) 
5 Ghz bands. None of these standards typically support a 
range greater than a hundred meters indoors. As the range and 
attenuation (often due to walls) increases, data rates drop off. 

As of this writing, 802.11ad 
is uncharacterized for range, 
but the free-space path loss 
is roughly proportional to the 
square of the frequency, so 
the jump to 60 Ghz will have a 
significant negative impact. In 
big buildings like factories and 
warehouses, the only real solu-
tion will be to distribute more 
access points about the facility.

At 60 Ghz, antenna design 
becomes a significant issue. 
802.11ad requires a phased 
array antenna so the routers 
can use beam forming to direct 
the signal towards a receiver. 
A training sequence is part of 
each transmission to insure that 
the array is properly phased so 

the beam is always directed properly, for example, to devices in 
motion.

Peaceful coexistence
The 2.4 Ghz spectrum is designated for the industrial, scien-
tific and medical (ISM) band. As such, electronics-rich facilities 
such as factories are likely to have many transmitters vying 
for a slice of that spectrum. Microwave ovens share the band, 
as do amateur radio operators, who may operate in a number 
of digital modes that can cause interference. Bluetooth, too, 
operates in this band, and though it is of low power (100 mW or 
less) it frequency hops 1600 times per second, and nearly every 
employee can be expected to have a Bluetooth transmitter in 
his or her cell phone.

While in many cases the RF babble may be a problem, some 
vendors see an opportunity to provide products that bridge 
networks. For instance, Microchip’s SST12LF03 RF front-end 
module supports both 802.11b/g/n as well as Bluetooth in a 
single QFN-20 package. Similarly, Murata’s LBEE5ZSTNC-523 
is a complete module that supports the IEEE 802.11b/g/n 
standards as well as Bluetooth.

All of the IEEE 802.11 standards use a variety of spread 
spectrum approaches to share spectrum. They employ the 
carrier sense multiple access with collision avoidance (CSMA/
CD) protocol, wherein transmitting stations first listen for a clear 
channel, transmit, and then await an acknowledgement from 
the receiver. They generally employ much smaller packet sizes 
than those used by protocols on Ethernet, so retransmissions 

Figure 1: Microchip’s SST11CP16 RF power amplifier (Courtesy 
of Microchip).
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are fast. But clearly, in a noisy environment data rates can slow 
markedly – effectively to zero in a pathological case.

On the other hand small packets increase transmission 
overhead, so frame aggregation was added in 802.11n. This 
combines multiple packets, and is most effective in low-noise 
environments where few retransmissions are needed. however, 
frame aggregation was not supported in earlier versions of the 
standard, so 802.11b/g routers cannot process such data.

Quality of service
Video and voice transmissions cannot tolerate even momentary 
interruptions in service, yet 802.11 originally did not provide 
any quality of service (QoS) guarantees. Starting with the 
802.11n variant extensive (and complex) features were added 
to minimize packet latency, jitter, and loss. These QoS features, 
coupled with its 150 Mbit per second data rate, make the 
802.11n variant a good choice for networks requiring real-time 
guarantees.

One of the biggest obstacles to using 802.11 in an industrial 
environment is multipath interference, with signals reflecting 
off walls and other equipment create. Echoes can destructively 
interfere with the signal, causing nulls where reception is 
non-existent or limited; in the latter case the equipment will 
downgrade transmission rates in an attempt to maintain a 
connection. 802.11n added multiple in and multiple out (MIMO) 
technology, which utilizes advanced signal processing and 
multiple antennas to boost gain from the multiple reflections 
and maintain high data rates.

Another way to maintain high data rates is the use of channel 
bonding, which pairs multiple 20 Mhz-wide channels.  
Also first supported by 802.11n, the wider bandwidth only 
works when operating at 5 Ghz (and above for later versions of 
the standard).

All 802.11 versions specify a guard interval, a time between 
transmissions used to reduce interference. In a home or office 
this is often on the order of 400 ns. however, in an industrial 
environment where distances are large and lots of metal can 
cause erratic reflections 800 ns is recommended. The down-
side, of course, is a somewhat reduced transmission rate due to 
the transmitter’s inactive time.

Another approach entails boosting power levels. Microchip’s 
SST11CP16 is an RF amplifier (see Figure 1) that delivers 25 
dBm of output power over the 5.1 to 5.9 Ghz band.

Security
Security is of increasing concern, and wireless networks are 
particularly vulnerable to attacks and undesired monitoring. 
Earlier versions of the 802.11 standard included wire equivalent 
privacy (WEP), but that proved to be insecure. Wi-Fi Protected 
Access 2 (WPA2) was described by 802.11i and incorporated 
into the general 802.11 standard in 2007. Older 802.11b and 
802.11g devices may or may not support it. WPA2 uses the AES 
encryption standard rather than the less robust RC4 stream 
cipher and adds two protocols to protect keys and establish 
trust in the connection. 

Unfortunately, WPA2 is still vulnerable to password cracking, 
packet spoofing, and various man-in-the-middle and denial of 
service attacks. Two trains of thought exist about these issues: 
some feel that inside a warehouse or other large facility users 

can be trusted; others point out the most industrial facilities 
have a continual stream of vendors, not all of whom may be 
well-intentioned.

Wireless networks are inherently less secure than wired ones, 
so in situations where security is an issue it would pay to take a 
layered, system-level approach to the problem.

The case for modules
All of the IEEE 802.11 standards are very complex (typically  
over 1,200 pages), and the equipment is subject to govern-
mental regulations, which are not entirely consistent around 
the world. Semiconductor vendors provide extensive design 
support, but in situations where volumes are not very high it 
usually makes sense to design an 802.11 module into a system 
rather than start at the IC level. Many exist; an example is Digi 
International’s XB2B-WFWR-001 (see Figure 2). Instead of 
mastering the intricacies of the standards, one merely sends the 
same AT commands long used to control modems over an SPI 
or UART link.

 

Figure 2: Digi’s XB2B-WFWR-001 
802.11 module (Courtesy of Digi 
International).

Other challenges include the harsh operating conditions in 
industrial sites. Shock and vibration, oil, dust, and temperature 
all may have to be considered. Extended-temperature range 
modules are available such as Digi’s XB2B-WFPS-001, which 
can operate from -300C to +850C.

 
Figure 3: Digi’s XB2B-WFPS-001 
802.11 module (Courtesy of Digi 
International).

Long-Term Viability
It seems like new data communication standards appear 
weekly, and it is hard to access the viability of some. Industrial 
applications may have 20 to 30 year lifetimes. The fifteen-year 
old IEEE 802.11 standard has grown in robustness, capability, 
and data rates, while (mostly) maintaining backward compat-
ibility with earlier versions. The emerging 802.11ac/ad variants 
show that this wireless protocol will continue to thrive for many 
years to come.

To learn more about RF Wireless and other applications visit 
mouser.com/applications. Or for newsletters, please visit 
mouser.com/subscriptions and manage your subscription 
preferences.

Jack Ganssle has written over 600 articles and six books about 
embedded systems, as well as one about his sailing fiascos. 
He has started and sold three electronics companies and now 
lectures and consults about the industry. He also works as an 
expert witness from time to time.
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Dialog’s CEo lays ambitious plans
By Peter Clarke 

JALAL BAGhERLI has been CEO 
of Dialog Semiconductor plc 
since September 2005. Over that 
time, the company has ridden 
the mobile consumer equipment 
wave to success, particularly with 
power management ICs.

Dialog, a fabless vendor of 
mixed-signal, power, audio, and 
RF chips, primarily addresses the 
fast-paced mobile device market, 
though it makes some sales for 
industrial and automotive ap-
plications. Bagherli told us in an 
exclusive interview that he wants 
to follow up the company’s July 
acquisition of the smart power IC 
startup iWatt Inc. to take Dialog 
into adjacent high-growth con-
sumer markets.

“We are trying to create a 
company based in Europe, based 
on European skills, but with 
global ambitions,” Bagherli said. 
The company is headquartered 
near Stuttgart in Germany, but 
it has design centers in Munich, 
Swindon, Edinburgh, Istanbul, Italy, Greece, holland, Tokyo, 
Beijing, and (through the iWatt acquisition) Campbell, Calif.

When Bagherli arrived, Dialog was dipping in and out of profit 
with quarterly sales of about $40 million. For the third quarter 
of 2013, the company expects to post sales revenue of $208 
million to $230 million -- an increase of about 20 percent from 
a year earlier. Consistent profits under Bagherli helped provide 
the funds for the $310 million acquisition of iWatt. He said the 
startup is expected to provide about $20 million of third-quarter 
revenue and is on a strong growth track with good margins.

The thing they brought to Dialog was AC/DC conversion for 
mobile device chargers. Our experience was in DC/DC conver-
sion within the mobile equipment, so they are complementary. 
iWatt was one of the first companies to apply digital control to 
power conversion, which can reduce the components needed, 
and they have a large number of patents. The second thing is 
LED driver ICs for the retrofit light bulb market. It is a very hot 
market and not one that we were in.

he also said the technology synergies open up possibilities 
to build off iWatt’s positions in power supplies and lighting.

Quick charge wireless lighting control
iWatt’s power capabilities will help Dialog address the “quick-
charging” market, which requires that outboard chargers 
communicate with the onboard PMIC to determine the type 
of battery, how much charge it has, and the fastest safe rate 
of charging. It is a relatively simple conversation between the 

power converters. however, 
depending on the equipment 
types, it can reduce charging 
time by 50 percent or two-thirds, 
and that will be valued by equip-
ment providers and customers, 
Bagherli said.

and it is the right time 
to be engaging
Standards are not yet in place. 
Companies like Qualcomm have 
their own standards for inside 
the phone. Apple will probably 
do their own corporate version, 
but this tends to leave third-party 
vendors struggling to support 
multiple versions. Being on both 
ends of the wire definitely helps.

Interestingly, Bagherli is more 
cautious about wireless charg-
ing, which is starting to get quite 
a lot of discussion. “It’s a market 
that’s coming, but it is still frag-
mented. We have to wait.” Dialog 
has had a couple of R&D en-
gagements in the US and Japan, 

but it could not really see a place for a sale inside mobile equip-
ment. “It turns out that receiving the energy is pretty straight-
forward. The charging mat is the more significant engineering 
challenge, but iWatt makes that a proposition for us.”

In lighting, he is eager to add Dialog’s short-range wireless 
capabilities to iWatt’s LED drivers. Dialog makes low-energy 
DECT and Bluetooth transceivers. Bagherli said wireless control 
of lighting will become significant because of the increased 
functionality it offers and the simplification of installation it al-
lows.

It is still a nascent market, so we do not need to back one 
standard over another. It is still a fragmented market with pock-
ets of automation and differences between professional and 
domestic installations. The most important thing is to listen to 
the customers.

The idea of listening to customers and not getting too far 
ahead of the market could be taken as a motto for Bagherli’s 
approach to business across the breadth of Dialog.

Another thing iWatt brings is a customer base to which 
Dialog can now try and cross-sell its motherboard components. 
“Nokia, hTC, Motorola, Samsung -- we didn’t have any busi-
ness with them prior to the acquisition.” 

Bagherli welcomes the fact that Nokia’s mobile device busi-
ness is becoming part of Microsoft. (See: Microsoft to Buy 
Nokia handset Business.) Microsoft will support the Windows 
Phone operating system for at least a few years, and that pro-
vides an additional sales opportunity.

Jalal Bagherli, CEO of Dialog Semiconductor.
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aRM is for control
Returning to the topic of the mobile equipment motherboard, 
Bagherli stressed that an understanding of the fundamental role 
of IC manufacturing process technology helps guide product 
and strategy decisions at Dialog. In essence, three types of IC 
tend to serve as focuses for further integration on the mobile 
motherboard: the digital domain (dominated by the application 
processor), the RF domain (dominated by connectivity chips), 
and the analog and high-voltage domain, where PMICs are key 
and often sweep up audio and other circuits, such as LED driv-
ers for screen backlights, into one or a few ICs.

“I don’t want to produce something that Qualcomm or 
Broadcom could just integrate out of existence in the next 
generation of apps processor.” Instead of pursuing the digital 
domain, Dialog plays in the analog, hv, and connectivity do-
mains. The need to support multiple voltages -- and use a BCD 
manufacturing process -- is one reason PMICs are set to have 
their own place on the motherboard for years to come.

It would not be economical (or even possible from an integra-
tion standpoint) to build an application processor in a BCD pro-
cess for the sake of integrating the multiple voltage converters 
required for a cellphone or tablet. however, it is possble to add 
some digital circuitry to the PMIC, which is about to go through 
a revolution as software programmability starts to be included. 
Dialog took a Cortex-M0 license from ARM in March 2012. (See: 
Dialog licenses Cortex-M0, moves ARM into PMICs.) The fruits 
of that work will come to market soon.

The PMIC talks to the power management core inside the 
application processor about providing about the voltages 
needed. Up until now, that has been done using state machines. 
however, with the move to quad-core and big-little applica-
tion processors, power sequencing and sleep and hibernation 
modes are getting too complex, Bagherli said. As a result, 
PMICs will have to start running software.

That said, the first Dialog chips to use the ARM core will be 
a fuel gauge IC and a intelligent charging controller IC. The fuel 
gauge is specified to measure the amount of charge within a 
battery to within 1 percent, Bagherli said. These separate func-
tions are likely to be integrated within the PMIC in a year to 18 
months.

MEMS the word
But consideration of Bagherli’s three domains model of mobile 
manufacturing processes reveals one key part of the mobile 
phone that also resides within the analog and hv circle; MEMS 
and sensors.

“This is something we are very interested in. Particularly 
something like MEMS sensor fusion where you can use algo-
rithms to turn sensor data into useful information,” Bagherli 
said.

The method of engagement is likely to be an acquisition, 
similar to the acquisition of iWatt, Bagherli agreed. 

“Our engagement would be fabless but we have to find a 
way to differentiate ourselves,” he said. “We have worked in 
research partnership with SiTime on stacking their MEMS [an 
oscillator for crystal replacement] on top of our PMIC.”

“We have a very open door to startups. We have invested in 
Arctic.” 

Bagherli also agreed that MEMS technology could have a 
neat fit with energy harvesting and back into power supply and 
power conversion. “We’re working on a Bluetooth chip to run 
off solar power. We’re already at half the power and half the size 
of the competition,” he said. Dialog also has research engage-
ments on novel multi-touch touchscreen technology.

Dialog has a range of analog, mixed-signal, power and RF 
product categories for mobile and power efficient use and 
ambitions to get into many more. But when asked what the dif-
ference is between Dialog now and Dialog as it was in the first 
half of the last decade Bagherli reckons that previously Dialog 
was too European in its perspective and looked for customers 
too close to home.

The technology now is much the same as it was, although it 
has developed. The engineers are much the same as they were, 
although there are about 800 more of them. The main differ-
ence is that Dialog started thinking and competing globally. 
Under Bagherli Dialog attacked the mobile device market and 
Dialog’s boat has floated up on the rising smartphone and tablet 
computer tide. Bagherli sums the difference up in one word: 
ambition. Of which there still seems to be plenty.  

Multi-chip LED headlights adapt  
to driving situations
By Christoph hammerschmidt
CARMAKERS now can more easily implement Advanced For-
ward Lighting Systems (AFS) - systems that adapt their illumina-
tion direction to the direction of the bend when driving through 
curves. With the Osram Ostar headlamp Pro, Osram Opto 
Semiconductors has developed a specific LED component for 
this particular implementation. The five chips of the multi-chip 
LED can be individually controlled and thus flexibly switched 
on and off according to the driving situations and positions 
of other road users. The device uses sensors and electronic 
components for high beam light without glare by flexibly con-
cealing areas within the light cone of the headlight according 
to the specific driving situation and with dynamic adaptation to 

the positions of other 
road users. Likewise, 
adaptable cornering 
light and spot light can 
be implemented for 
illuminating possible 
obstacles at the edge of the carriageway. A distinct bright-dark 
contrast of 1:65 between illuminated and non-illuminated chips 
is required to achieve a sufficiently efficient lighting profile. This 
means that concealed chips must be genuinely dark and must 
not be illuminated by their adjacent chips. An integrated shutter 
also enables a clearly defined light beam from the headlight.



Top performance on small surface areas wiTh low-ohmic precision resisTors
 
By reversal of the length to width ratio, our Vlx series resistors have larger soldering and contact pads, giving them:

_ better heat dissipation, rthi < 20 K/w
_ higher power rating: 2 w for size 1020, 1 w for size 0612
_ significant increase in mechanical stability

isabellenhütte heusler Gmbh & co. KG
eibacher weg 3 – 5 · 35683 Dillenburg · phone +49 (0) 2771 934-0 · fax +49 (0) 2771 23030

sales.components@isabellenhuette.de · www.isabellenhuette.de

a real BroaDsiDe!

Innovation by Tradition

low ohmic precision anD power resisTors

Isa-AnzeigeVLx_Elektronik_210mm x 297mm_ENG.indd   1 11.07.2012   13:47:34



16   Electronic Engineering Times Europe  October 2013 www.electronics-eetimes.com 

Solid phase epitaxy enables tensile-
strained GeSn MoSFET devices on Si
By Julien happich
KULEUvEN, IMEC AND AIST have announced a new solid 
phase epitaxy process developed to integrate GermaniumTin 
(GeSn) metal-oxide semiconductor field-effect transistor (MOS-
FET) devices on silicon. This was the first time that a depletion-
mode junction-less GeSn pMOSFET on silicon was demon-
strated in operation, an important step toward achieving tensile 
strain in MOSFET devices and increasing their mobility. 

To improve performance in next-generation scaled comple-
mentary metal-oxide semiconductor (CMOS) devices, research-
ers are exploring the integration of novel materials with superior 
electron mobility. This includes GeSn, a promising semiconduc-
tor candidate as channel material, due to its superior physical 
properties. GeSn enables increased switching speed of MOS-
FET devices and can be used in fast optical communication, 
explain the researchers. While most prototype GeSn channel 
MOSFETs are fabricated on Ge substrates, silicon integration is 
preferred for CMOS compatibility.

however, epitaxial growth of GeSn on silicon substrates 
poses several challenges, including limited solubility of Sn in Ge 
(0.5%), its compositional fluctuations, Sn segregation, and large 
lattice mismatch (>4%). Researchers from KULeuven, imec 
and AIST developed a solid phase epitaxy process, achieving 
single-crystalline GeSn layers as thin as 10µm on silicon sub-
strates showing tensile strain, attractive for strain engineering 

of Ge channels. Furthermore, it reduces the difference between 
the direct and indirect band transition, resulting in acquisition 
of a direct band gap group Iv material. Lastly, due to its non-
equilibrium deposition conditions, the new method enables the 
development of GeSn with high Sn concentrations.

By decreasing the channel thickness with reactive ion 
etching (RIE) from around 30 to about 10nm, the researchers 
improved the on/off ratio by more than one order of magnitude. 
Additionally, hole depletion in the ultrathin (10nm) GeSn layers 
on silicon resulted in good transfer characteristics with an on/off 
ratio of 84. In the future, research will focus on optimizing the 
GeSn MOSFET on silicon devices to further increase the chan-
nel mobility.

lED packaging market will keep soaring 
for the next two years
By Christoph hammerschmidt
IN A LED MARKET environment where packaging represents 
the largest single opportunity for cost reduction and dozens of 
different packaging styles resist any attempt for standardizing, 
packaging materials and equipment enjoy stable growth - at 
least for now, states a study from market researcher Yole Devé-
loppement. 

The good news amongst the hodgepodge of packaging 
types: LEDs are going mainstream, but they are not becoming 
a mature commodity soon. Nevertheless, packaging is a very 
critical factor for the commercial success of LED manufactur-
ers. They need to tightly watch the developments in the areas 
of materials, substrates and processes. According to the report 
titled “LED Packaging”, the package substrate market will attain 
a CAGR of 20% over the period from 201o through 2017 - only 
that we are already halfway into this period and the growth will 
flatten around 2016 and even turn negative in 2017. While there 
is plenty of headroom for innovation, it remains paramount that 
these solutions offer LED manufacturers an overall reduction in 
terms of dollar per lumen, the report says. 

The LED packaging equipment market, which stagnated in 
2012 due to oversupply, has returned to growth. But again, this 
market will peak out around 2016, predicts Yole. The current 
situation in this segment is characterized through the fact that 
LED packers are widely using retrofitted equipment from the 
IC industry, which means that they rely on existing materials 
and technologies. In this constellation, the LED manufacturers 
benefit from decades of R&D efforts in the general semiconduc-
tor industry, but it limits the LED industry somewhat since the 
manufacturing platforms it is utilizing is not really optimized for 
LED production. In the meantime, the LED industry has gained 
enough momentum to become attractive for equipment and 
materials providers to develop dedicated solutions for LED 
manufacturing. 

Based on this situation, the Yole report describes materials 
and equipment used in LED packaging, market size, volume, 
trends broken down to process steps, and key suppliers. Key 
features are, among others, a detailed technical analysis of LED 
packaging processes, LED market metrics, supply chain analy-
sis and a technology roadmap. 

TEM image of NiGeSn metal S/D MOSFET. TEM is observed 
along [11-2], the channel direction is [-110] and the surface 
orientation is (111).
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TSMC releases 16nm FinFET design flows
By Peter Clarke
LEADING PURE-PLAY foundry Taiwan Semiconductor Manu-
facturing Co. Ltd. has announced the existence of three 
reference design flows for FinFET and 3D-stacked ICs that 
have been taken to silicon. The silicon validation of these flows 
signifies the opening up of the manufacturing processes for the 
design of production volume chips.

Intel was the pioneer of the FinFET in commercial produc-
tion and remains the only company with such a manufacturing 
process. however, TSMC is reported to have signed to supply 
Apple with processors on a three-year contract that will include 
some FinFET.

The three TSMC design flows are: a digital design flow for 
TSMC’s 16FinFET process; a custom design flow for 16FinFET 
that offers transistor-level design of analog, digital, mixed-sig-
nal, custom digital and memory; and a 3D-IC flow for the design 
of vertically stacked structures and multi-die assemblies.

EDA software vendors collaborated with TSMC to develop 
and validate these design routes using silicon test vehicles, 
TSMC said in a press release. however, TSMC did not indicate 

which companies’ tools had been proved effective at which 
stages of the design process.

The 16-FinFET digital design flow uses the Cortex-A15 
multicore processor, licensed from ARM holdings plc, as its 
validation vehicle for certification. It helps designers adopt the 
FinFET by addressing such issues as RC modelling, power-per-
formance-area trade-offs, low-vdd operation, electro-migration, 
and power management.

Integrating multiple components in a single stacked com-
ponent can provide benefits in terms of physical scaling and 
power consumption. TSMC’s 3D-IC design flow addresses such 
items as through-transistor-stacking (TTS) technology; through 
silicon vias (TSvs) plus microbumps, back-side metal routing; 
and TSv-to-TSv coupling extraction.

“These reference flows give designers immediate access 
to TSMC’s 16FinFET technology and pave the way to 3D-IC 
Through-Transistor-Stacking (TTS) technology,” said Cliff Hou, 
vice president of R&D at TSMC.

True white lEDs on the horizon
By R. Colin Johnson
TODAY, WhITE LEDS are not really white, but instead use tech-
niques such as combining the light emission of separate red, 
blue, and green (R-G-B) LEDs, or coat blue LEDs with yellow-
ish phosphors. Now, researchers at the University of Utah have 
found a way to tune the color of emission of a polymer semi-
conductor in hopes of creating organic light emitting diodes 
(OLEDs), which produce true white light. 

The technique inserts platinum 
atoms inside the polymer interchain 
of an organic semiconductor, with dif-
ferent spacings allowing it to produce 
different colors of light. Their hope is 
to create a polymer with various spac-
ings of platinum atoms, allowing them 
together to create white light from a 
single material. 

“We put the platinum atoms inside 
a polymer interchain using a synthetic 
process,” said University of Utah Pro-
fessor Z. valy vardeny in a telephone 
interview with EE Times. “And we 
change the spacing between the plati-
num atoms to tune the color emitted.” 

In addition, the platinum-rich 
polymers not only fluoresce, like 
R-G-B LEDs, but also phosphoresce like phosphor-coated 
LEDs, potentially making them much more energy efficient than 
traditional OLEDs. 

“OLEDs today fluoresce, converting only about 25 percent of 
their energy into light, but our platinum-rich polymer is phos-
phorescent too, allowing us to recover come of the remaining 

75 percent of electrical energy,” said vardeny. 
The next step for the researchers is to experiment with dif-

ferent spacings between the platinum atoms in the polymer 
interchain, as well as to experiment with other heavy molecules 
besides platinum. To date, the researchers have produced two 
materials -- one with a platinum atoms between every link in 
the interchain -- resulting in violet and yellow light, the other 

inserted a platinum atom between 
every third link, resulting in blue and 
orange light. The hope is that a poly-
mer with various spacings between 
platinum atoms can produce all the 
wavelengths in white light. 

“The ultimate goal is to create 
white light. Unfortunately, white light 
is very not well defined, but essen-
tially we want to emit all colors,” said 
vardeny. 

The platinum-rich polymer today 
must be stimulated by light to work, 
but once the formula for a white-light 
polymer is defined, the researchers 
will fashion an OLED material out of 
it that emits in response to electrical 
stimulation. The researchers estimate 

about a year will be needed to perfect the white-light emitting 
polymer and another two to convert it into an OLED. 

The researchers also plan to apply the technique to creating 
a new type of solar cell. And because platinum-rich polymers 
allow information to be stored on the spin of electrons, the ma-
terial has the potential to create a new type of memory chip. 

Z. Valy Vardeny, University of Utah physicist, uses a 
glove box to handle light-emitting polymers under 
cleanroom conditions.  Source: University of Utah
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Near noiseless ADC drivers for imaging
By Derek Redmayne

CCDS (charge coupled devices) 
and other sensors place heavy de-
mands on digitizers, both in terms 
of sample rates, and in signal-to-
noise ratio. The sensor output is 
typically a ground-referenced series 
of analog levels (pixels), possibly 
with transients occurring between 
the pixel boundaries. As the num-
ber of pixels increases, so does the 
sample rate of the ADC required 
to capture the image, with 20Msps 
pipelined ADCs sufficient for most 
high dynamic range applications. 
To ensure the highest SNR perfor-
mance of the sampled signal, the 
drive circuitry for the ADC must 
provide low impedance, fast set-
tling without introducing wideband 
noise and yet present high input 
impedance to the sensor.

This article presents an inter-
face circuit between the sensor 
and a high performance ADC that 
does not compromise the SNR 
performance. The LTC2270 16-bit 
pipelined ADC family is intended for 
high end imaging applications. The 84.1dB SNR of this family 
makes it attractive for imaging, but it also features very good 
SFDR—over 100dB. The input range is 2.1vP–P, significantly less 
than the output of most imaging devices, so attenuation and 
level-shifting is required. 

The inputs of these ADCs must be driven with a well-bal-
anced differential drive. The single ended drive normally avail-
able from the sensor would force the internal virtual grounds 
to absorb common mode input current, which would cause 
degraded performance. These ADCs are also very low powered 
devices at 80mW/channel. Differential drive is actually funda-
mental to the low power operation since single ended drive 
would require additional power to maintain a stable internal ref-
erence point in the ADC. The devices’ 1.8v operation imposes 
an input range of this order, if nothing else, simply to stay away 
from the rails. It is important to stay away from the rails to pre-
vent differential phase error that would be associated with the 
voltage variable capacitance of internal protection diodes.

Selecting the differential amplifier
Therein lies a dilemma: A differential amplifier capable of 
performing single ended to differential translation without 
compromising the SNR of the ADC will necessarily have low 
input impedance (or low value resistors) and as it must settle 
quickly to 16-bit accuracy, will likely consume something on the 
order of four times the power of the ADC itself. The LTC6409 
differential amplifier is an example that produces good results, 

but consumes 260mW, requiring that the surrounding network 
dissipate about 40mW just to produce a level shift. Furthermore, 
it dissipates signal power in the relatively low value resistors 
required for low noise and for maintaining phase margin.

These differential amplifiers as a result have low input im-
pedance. The buffer that would be required to present a high 
impedance to the CCD also presents a dilemma. It must be low 
noise, be capable of settling in less than 25ns, and be capable 
of slewing with enough dv/dt to maintain closed loop opera-
tion during transients. Additionally, it must be capable of driving 
the low input impedance of the differential amplifier. Yet, the 
application demands low power. This dilemma is even greater 
if there is the expectation that the amplifier operate from the 
single supply rail.

Most differential amplifiers present a number of problems as 
they either need band-limiting after the amplifier to the extent 
that settling is compromised, or they are not very stable with a 
gain of less than one (a noise gain of less than two) and as such 
tend to ring. Many are not common mode compatible with the 
1.8v ADCs or they do not have enough headroom to accommo-
date a double terminated filter, or a level shift after the amplifier. 
The LTC6404 is a good case to study. It is stable at unity gain, 
does not ring as do some, and could potentially be used with 
an attenuator after the amplifier, but the input referred noise is 
1.5nv. This compares to 1.1nv for the LTC6409. The LTC6404 
noise density peaks considerably above 100Mhz, it consumes 
175mW, and it is not really compatible with the 900mv common 
mode required by the LTC2270. If it were followed by a filter and 
level shift, the impedance would be such that you will dissipate 
some 80mW dropping voltage in the dividers. 

Derek Redmayne is Staff Scientist for mixed signal products at 
Linear Technology – www.linear.com

Fig. 1: Near noiseless circuit for interfacing a CCD to a high performance ADC



C

M

Y

CM

MY

CY

CMY

K

EE Times Europe.pdf   1   12/09/2013   17:29



20   Electronic Engineering Times Europe  October 2013 www.electronics-eetimes.com 

IT’S TIME 
TO MAKE 
SOME 
FUTURE.

The Intelligence in the Internet of ThingsTo fi nd out more visit us at iot.windriver.com

It’s time for some real innovation. World-shattering, mind-bending, “I wish I’d thought of that” innovation. 
It’s time to change everything with the Internet of Things. And Wind River is here to help. Together we’ll build 
intelligent devices that will cleanly power our planet, conquer disease, and transform our transportation 
infrastructure. All with the utmost safety, security, and reliability. It’s time to make some future with Wind River, 
the Intelligence in the Internet of Things.

Displays & interfaces

You could potentially operate the amplifier off +3.3V and –2V 
to resolve common mode compatibility and produce a larger 
signal swing without requiring a level shift after the amplifier. But 
the negative supply is not often palatable to designers.

The settling time available to the amplifier may not be an 
entire clock cycle. The source may dictate this, but there is a 
disturbance produced by the ADC on the opposite edge of the 
clock and this would give the filter only ½-clock cycle to settle 
even if the amplifier were not otherwise disturbed. If the ampli-
fier is disturbed by this event, it does not leave as much time for 
the filter to settle.

A simple RC would require about 14 time constants to settle 
to 16 bits, and for 20Msps, this would result in a bandwidth of 
about 90MHz. As it happens, the amplifier will be disturbed to 
some extent by sampling and this means that the bandwidth of 
a simple post filter must be extended to 130MHz to 150MHz to 
allow for some settling of the amplifier in response to the distur-
bance. Unfortunately, this will pass noise in the region where the 
amplifier is peaking. A higher order filter may result in a more 
pronounced reduction of noise contribution from the earlier 
Nyquist zones, but will not necessarily settle very quickly.

The scheme described herein can drive the 25Msps LTC2270 
family with 84.1dB SNR and 17pF sample capacitors. Imped-
ances can be raised and power consumption can be reduced at 
sample rates of 20Msps, and less. For sample rates higher than 
30Msps, a more conventional topology involving a fast buffer, 
followed by a differential amplifier like the LTC6409 is required. 
The LTC6404-1 can alternatively be used in that case.

The near noiseless suggestion
The circuit in figure 1 shows a suggested drive scheme that re-
sults in almost no loss of SNR with the LTC2270 family, yet can 
settle to 16 bits within 1 pixel at 25Msps. The noise at –84.0dB 
(all included) is such that it will not necessarily be within 1 count 
in a single frame, but averaging multiple frames could resolve to 
16 bits.

The buffer amplifier (U2) is a current feedback amplifier used 
essentially as an emitter follower. The bulk of the output current 
is taken via R16, seemingly from the emitters, although power is 
delivered from the output.

As the impedance looking into the inverting input is low 
compared to the feedback network, the output noise is attenu-
ated at the inverting input and, as a result, the inverting input 
noise current does not contribute significantly. This amplifier has 
a voltage noise specification of 4.5nV/√Hz, although when used 
as a unity gain buffer, inverting input noise current in the mini-

mum value feedback resistor produces 10.1nV/√Hz. However in 
this emitter-follower-like mode of operation, it appears to be on 
the order of 1.5nV/√Hz to 2nV/√Hz.

There is a feedback loop around the amplifier and this ampli-
fier imposes a minimum feedback resistor of 400Ω. However, at 
low frequency, the feedback impedance is 400Ω in parallel with 
R23 to reduce the excursion required at the output. But at high 
frequency, the feedback is the required minimum 400Ω.

There is a minor amount of output power taken from the 
output, via R24, just to reduce the required excursion produced 
at the output. But this may not be required in many cases, for 
example where the video signal is 0v–4v, or less.

There is provision for R24 just in case, in the future, U2 may 
be a different amplifier where it is practical to take power from 
the output. There are several possible alternatives depending on 
required slewing. A low noise fast settling FET amplifier could 
possibly be used on a single supply. With rail-to-rail amplifiers, 
it is likely that the positive rail must be 6v to avoid crossing 
through the transition region between two input stages, a region 
that causes distortion. If the LT1395 is used, 7.5v to 8v must 
be used for vCC and –2v for vSS, if intended to receive 0v–5v 
signals.

A lower powered amplifier such as the LT6252 may be used 
if there is no need to settle through a full-scale step between 
pixels. Bad pixels however would bleed into following pixels. 
The presence of clock feed-through and the actual settling time 
available may limit these choices.

The second amplifier is also an LT1395, but note that this 
cannot be a dual LTC1396, unless the application were to 
involve signals centered on ground potential. This second stage 
must operate on 5v and –5v in order to sink current and per-
form a level shift from ~2.5v common mode to 0.9v common 
mode, as well as provide differential drive by virtue of controlling 
the common mode. The noise and distortion contribution of this 
amplifier is largely rejected by the CMRR of the ADC as its influ-
ence is only common mode, assuming the network surrounding 
the amplifier is completely symmetrical - see the implementa-
tion board in figure 2.

Fig. 2: Prototype imaging board

Fig. 3: Prototype 0.5 square inch 4-output power supply
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We developed a power supply board that provides all four of 
the required voltages from a single 5V input - see figure 3. The 
power supply circuit is capable of powering four channels, yet 
produces no evidence of the 1.2Mhz switching rate used by the 
LT3471—even at –125dBFS.

As shown, this driver produces 84.0dB SNR combined with 
the ADC and including any contribution from the power supply 
board. The tests below were done with R1 at 75Ω, and a 50Ω 
source. This circuit should be suitable where CCDs either have 
an output impedance in the 50Ω–200Ω range, or where the 
charge transfer into a holding cap produces an effective imped-
ance in the hundreds of ohms. The use of a fast FET buffer may 
allow very high source impedance.

The capacitor C6, at 22pF, is required if the dv/dt during 
transients from the CCD exceeds the slew rate of the LTC1395 
or if RFI is present. CCDs appear to tolerate capacitive loads of 
this magnitude. If the output stage of the LTC1395 is not capa-
ble of keeping up, conduction of input protection diodes would 
greatly reduce the input impedance. This conduction occurs 
in almost any feedback amplifier. And this would produce an 
error if a charge transfer mechanism were exposed to this input 
current, possibly even if buffered in the CCD. R21 is potentially 
desirable as source termination if the distance between C6 and 
the amplifier were extended.

This topology is only practical with ADCs that have approxi-
mately 2vP–P input range and where the CCD signal is on the 
order of 0v–4v or 0v–5v. This takes advantage of the attenua-
tion that is required to produce the balun action by controlling 
the common mode. This is analogous to the transmission line 
balun where high common mode impedance between input and 
output ports results in balanced drive if symmetrically termi-
nated to AC ground.

The filter as shown produces a Gaussian-like response, 
and is 3dB down at about 40MHz. The filter is replicated twice 
independently, in order to provide a symmetrical network that 
maintains the error contribution of U1 as common mode.

R7, R4, and R17 and their counterparts satisfy the require-
ments for stability of U1, produce attenuation of the 0v–5v 
signal to ±1v, and produce a level shift. These elements can in 
fact be after the ADC and act as end termination, which allows 
somewhat faster settling. If there is a significant distance be-
tween the CCD and the ADC, simulation says that the trans-

mission path can be extended between a pair of 50Ω resistors 
replacing R16. If the distance is between 30cm and up to about 
60cm, the cable should be 75Ω. The source termination resistor 
would then be 75Ω and the other side, 25Ω. PCB traces should 
be higher than 75Ω if possible.

If this is intended to drive into the LTC2185, for example, a 
350psec transmission path is possible. If the LTC2270 family 
is used, the 17pF sample capacitors require that this transmis-
sion line (T1 and T2 in figure 1) should be less than 40ps (about 
1cm).

Tests performed to satisfy that this will perform with CCD 
signals, besides digitizing small offset frequencies from ¼FS 
and ½FS at 20Msps and 25Msps, include: 300kHz –1dBFS 
sinusoid (–92dB SFDR 2nd and 3rd), representative of dv/dt in 
a CCD signal; as well as a near full scale square wave (10Mhz 
and 5Mhz) with a superimposed –20dB sinusoid at 200khz, 
showing no distortion on the sinusoid resulting from the large 
synchronous excursion in pairs of “black and white pixels.”

Note the appearance of two waveforms in the time domain 
plot in figure 4, caused by alternation between the two levels in 
the square wave every other sample.

The inverse FFT window is zoomed in on the time axis, 
showing only the tone at Nyquist, this by selectively masking 
out the power in the 70khz area.

Figure 5 shows no apparent power change in the low 
frequency tone, still at –7.022dBFS and only relatively minor 
change in the distortion components. This proves the addition 
of a high amplitude square wave is not causing compression 
at the peaks. A 70kHz tone, superimposed on a ½FS square 
wave is believed to represent the dv/dt and settling scenario 
that would be representative of that seen in a CCD waveform 
sampled near the end of the pixel.

If an ADC with high SNR is required in an imaging applica-
tion, a single-ended to differential conversion is required to 
get the signal from the CCD to the ADC. The conversion must 
attenuate the signal swing and provide a very stable common 
mode output level without adding significant noise. The circuit 
presented here can do just that. 

Working with a low power ADC that has a data sheet SNR 
specification of 84.1dB, this circuit achieved 84.0dB—implying 
that the conversion was nearly noiseless.

Fig. 4: Two tone test –7.022dBfs sinusoid at 70kHz, –7.01dB 
synchronous square wave at Nyquist

Fig. 5: Same applied power level at 70kHz, but removal of 
power at Nyquist
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TFTs

Driving TFT displays 
to the perfection
By Dieter Kiermaier
ON ONE hAND, high definition TFT displays have become a 
master component of industrial applications, on the other hand, 
there is still a lack of interface standardization for the control of 
these displays. Interface incompatibilities were already an issue 
with the old CCFL-backlighted TFTs, but today’s LED backlight 
technology requires an even stricter management of signal tim-
ing (the power-on sequences) to avoid damage to the display or 
to the integrated LED driver. 

With increasing resolutions soon moving to 2k and 4k, the 
design complexity in hardware layout including cables and lay-
out is rising. Users‘ expectations for high quality video playback 
performance call for scaling graphic processors featuring com-
plex functions such as Motion Adaptive De-Interlacing, Motion 
Adaptive Noise Reduction, LCD Overdrive, adaptive comb filters 
for analogue video signals and many more.

Customization case-study  
for civil aviation infotainment
Designed with industrial components to meet all these market 
requirements, Distec’s Prisma-IIIA is a user-configurable TFT 
controller board. The card works in the 0 to +70°C temperature 
range, which can be optionally increased to the -20°C to 70°C 
range. This makes the product versatile enough for full custom-
ization.

For particular needs, an alternative to standard adaptations 
is to design a full custom product, providing a perfect match 
with the application requirements. One example of an adapted 
design is a Prisma-custom – see figure 1 - which forms the ba-
sic platform for an infotainment monitor in vIP, government and 
business jets. In this particular case, the limited space and the 
long-term availability were crucial design constraints. Potential 
software extensions operate hour counters, screen-savers, and 
parameters such as brightness are controlled with an additional 
button or GPIO-Pins. Within this specific 15.4” TFT project, a 
LED controller was also designed to replace the standard inte-
grated one, which didn’t meet the avionic EMI emission needs.

All industrial requested inputs are available on the converter 
board. The DvI input provides 1080p with a colour depth of  
12-bit and is hDMI/hDCP compatible.

Dieter Kiermaier is head of Sales and Marketing Components at 
Distec – www.distec.de - he can be reached at Kiermaier@distec.de

Fig. 1: Customer specific converter card in use in an avionic 
infotainment monitor. Source: Distec
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A second DvI/hDMI input could be implemented on the 
internal AUX-connector. The vGA input performs a resolution 
up to 2128x1200 (at 60hz and reduced blanking) and provides 
205Mhz of bandwidth. In addition, up to eight Composite video 
or eight S-video and Component video (1080p) channels are 
available. The board can be remotely controlled via an infrared 
beam (RC5 codes) as well as through an RS-232 serial protocol. 
IR remote hand control and the required IR receiver are avail-
able as accessory kit. Finally, the eight GPIO inputs and the 
I²C-input offer a wide range of customizable in/out functions.

Flexible firmware is the key to customization
Now Distec offers its customers the 
flexibility to program their own dis-
play specific parameters. Using the 
configuration software MarsRover, 
characteristics like timing, LvDS posi-
tions power and back light sequencing 
can be defined and adjusted without 
restrictions – see figure 2. The firmware 
configuration via software, in contrast 
with the old fashioned DIP-switch 
or soldering bridge, provides higher 
operational security. Also the flash-
configuration board by board can be 
executed much faster in the customer’s 
assembly area than via hand-work with 
DIPs and jumpers.

The MarsRover software provides 
the option to update the EDID data for 
each single input (vGA, DvI, hDMI). 
Additionally, the Prisma-IIIA can serve 
as a “blueprint” for dedicated OSD set-
tings (colour setting, brightness, etc.). 
via the copy- function of the MarsRov-
er software, the programmed configu-
ration can then be transferred to any 
other Prisma-IIIA. In future releases, 
MarsRover will enable users to manage 
calibrated colour and gamma values.

Interfaces for industrial use
Designed for industrial use, the Prisma-IIIA 
provides a serial RS-232 interface. USB ac-
cess is done via a USB-RS-232 converter. 
Within the next few weeks Distec will finalize 
the development of an industrial and long-
time available serial to USB interface. To 
implement a remotely controlled system via 
RS-232 or USB, both a user software like for 
example Docklight or the user’s own Linux 
or WIN interface and the description of all 
commands in a serial protocol are necessary. 
The serial protocol command set provided 
by Distec can be expanded with customized 
functions like access to GPIOs or integra-
tion of I²C sensors, such as temperature and 
ambient light sensors. Access to internal 
memories provides storage for information 
such as configuration data or serial numbers. 
Another extension allows users to switch 
between different presets for brightness and 
colour adjustments.

CE/FCC certification
Electromagnetic compatibility for CE, FCC certifications or even 
stricter regulations is a key-point. During the development, 
specific attention must be given to the lowest emissions and the 
highest possible noise stability. 
Even without any shielding, the TFT controller board meets 
Class-A requirements according to EN55022, allowing a 
straightforward integration into custom systems without elabo-
rate EMI measures. To support the EMI approval process, users 
can adjust the LvDS levels and slopes as well as the spread 
spectrum clocking. This is done directly through the MarsRover 
software interface.

Fig. 2: Typical power-on sequence for display control. Source: Distec

Fig.3: The Prisma-IIIA in an EMI test set-up. Source: Distec.
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ThE MEDICAL AND PARAMEDICAL sector is constantly 
evolving. Customers from this area innovate in order to offer 
equipment that combines both technological performances 
(advanced main boards) and quality graphic displays (touch-
sensitive and ergonomic control). In light of this trend, Clairitec 
was asked to participate in the development of a graphical, 
touch-sensitive and custom-built human-Machine Interface 
able to pilot a device specially designed for massage therapies 
and well-being using a palpating and special rolling technique.

The interface was intended to replace an obsolete control 
currently composed of a Lexan or Epoxy flexible keyboard 
with command buttons. Since it was an upgrade of an existing 
product, many constraints had to be taken into consideration. 
For example, the minimum display size had to be 7-inches, 
boasting a resolution higher than WvGA, with at least 300cd/m² 
of brightness. What’s more, the interface had 
to be electromagnetically compatible within 
an industrial environment according to French 
norms NF-EN55022 or NF-EN61000-4-3. 
Last but not least, Clairitec was to deliver a 
semi-finished product ready for use in its final 
environment, the palpating and rolling mas-
sage equipment.

full custom turnkey solution
As the main board of the application remained 
unchanged, the new touch-sensitive hMI 
had to be created around the existing one. Be-
cause the client already had internal expertise 
in software development, they first opted for 
a Linux solution, without any time control. having issues in de-
veloping a graphical hMI which would be compatible with their 
visual guidelines and their main board (serial connection issue), 
the customer sought a back-up option that would guarantee a 
reduced developing time, a turnkey solution including hardware, 
software and graphic design together with a fully customized 
display. By choosing Clairitec hMI solution, the customer was 
able to develop their hMI in less than 4 weeks, straight from 
their main board thanks to a set of commands in C language – 
see figure 1.

To overcome the display barrier and offer a display device 
compatible with a 4-wire resistive touchscreen, we chose 
a 9-inch TFT WvGA screen with a brightness of 400cd/m² 
(touchscreen included). The SpiderGraph hMI board was a 
good option since it is equipped with an integrated graphic 
engine capable of managing 65535 colours through a 16-bit 
LCD TTL output – see figure 2. The card can directly manage 
the touchscreen and communicate through a RS232 or CAN se-
rial connection. Once everything was plugged in, the developer 
only had to launch the command orders from the main board 
through a RS232 serial connection, to the SpiderGraph hMI 

which converted the orders into images thanks its integrated 
graphic engine. With 32MB of memory capacity on-board, the 
graphic engine is able to save up to 400 images composing the 
hMI as well as around 20 character fonts.

The graphical aspect of the hMI project was carried out by 
an in-house designer at Clairitec. An ergonomics study of the 
equipment’s functions enabled us to collectively define with 

the customer accurate technical require-
ments for the screen (images, buttons 
and fonts of the hMI). The visual style 
required by the client called for important 
design adjustments in order to be com-
patible with the display driven with the 
Clairitec HMI board. It took five days to 
adjust the bitmap format pictures, the bit-
map format pictures to the nearest pixel 
for all of the hMI elements (background, 
images, fonts, widgets).

The whole project was then loaded 
in the GraphConverter software – see 
figure 3. This mandatory step enables to 
configure the HMI board and to precisely 

place the graphical elements according to the final needs of the 
customer. For instance, the start button of the device must be 
exactly placed 50 pixels away from the top right corner of the 
display so as to enhance working ergonomics. What’s more, all 
the command buttons were placed on the same upper axis to 
ensure optimal reading comfort while using the head-up display 
mode. 

Displays & interfaces

Fig. 3: The GraphConverter software use to configure the HMI 
board and the final user interface.

Developing an industrial-grade  
EMC-certified HMI in 4 weeks
By Pierre Leveugle

Pierre Leveugle is Communications Manager at Clairitec –  
www.clairitec.com 
he can be reached at p.leveugle@clairitec.com

Fig. 1: Clairitec’s HMI integration flow.

Fig. 2: The SpiderGraph HMI board with 
its modular connection module.
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16-bit Embedded Control Solutions

Resources available at  www.microchip.com/16bit
   ■ Product Information
   ■ Application Solutions
   ■ Design Tools
   ■ Web Seminars
   ■ Application Notes & Reference Designs

The top challenges facing today’s embedded system designer are attaining product specification and performance goals, 
achieving on-time market launch and meeting cost targets. Microchip’s 16-bit Microcontroller & Digital Signal Controller 
families deliver the performance, peripherals, software and hardware development tools to meet these objectives.

Integrated DSP
   ■ Look and feel of MCU
   ■ Single cycle 16 × 16 MAC
   ■ 40-bit accumulators
   ■ Dual operand fetches
   ■ Saturation and rounding modes
   ■ Free libraries and low cost 

fi lter design tools

Powerful 16-bit CPU
   ■ CoreMark™/MHz 1.88 

(EEMBC Certifi ed)
   ■ Single cycle execution
   ■ Deterministic interrupt response
   ■ Single cycle bit manipulation
   ■ Single-cycle multiply
   ■ Zero overhead looping
   ■ Fast DMA: no cycle stealing

Innovative Peripherals
   ■ Motor control peripherals
   ■ SMPS peripherals
   ■ Graphics controller
   ■ CTMU for mTouch technology
   ■ USB Device/Embedded Host/OTG
   ■ CAN
   ■ Peripheral trigger generator
   ■ Intelligent analog

Small Packages
   ■ Packages as small as 

5 × 5 mm
   ■ 16-bit MCU with 128 KB Flash 

in a 6 × 6 mm package
   ■ Peripheral Pin Select 

allows access to the 
peripherals needed

Flexible Flash
   ■ High endurance, fl exible and 

secure Flash
   ■ Advanced security features
   ■ Program and data storage
   ■ Self-program features

Power Saving Options
   ■ eXtreme Low Power technology
   ■ Deep sleep current as low 

as 10 nA
   ■ Options to reduce speed or 

disable CPU
   ■ Application software can alter 

clock speeds
   ■ Vbat battery backup

Broad Portfolio
   ■ 16–70 MIPS, DSP options
   ■ 4–512 KB Flash
   ■ 256B–96 KB RAM
   ■ 14–144 Pins

Effi cient Energy
   ■ Longer battery life in portable applications
   ■ High effi ciency motor control
   ■ Platinum-rated digital power supplies

Easy Migration
   ■ Unifi ed development environment
   ■ Industry-leading code effi ciency
   ■ Lower total system cost
   ■ Faster time-to-market

High Performance Peripherals
   ■ Fast and fl exible PWMs
   ■ Integrated ADCs, op amps, DACs, LCD
   ■ Connectivity with USB, CAN, LIN

Free Software & Reference Designs
   ■ Shorten design cycle & reduce risk
   ■ USB, TCP/IP, graphics and wireless stacks
   ■ Motor control example software 
   ■ DSP math function library (FFT, IIR, etc.)
   ■ Reference designs for digital power & 

lighting applications

dsPIC® Digital Signal Controller

Digital Signal Controller
Controller

PIC24
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16-bit Embedded Control Solutions

Advanced Motor Control with dsPIC® DSCs Portfolio
dsPIC Motor Control DSCs feature a high-performance 
CPU with motor control peripherals. The silicon solutions 
are backed up by free advanced software application 
libraries and motor control algorithms. Flexible motor 
control development boards support a wide variety of 
motors and help you to reduce your design risk and 
development efforts. Visit  www.microchip.com/motor for 
more information.

eXtreme Low Power (XLP) Solutions
XLP Technology brings together the design and process 
technologies needed to address today’s low power 
applications. With sleep currents down to 10 nA and 
industry-leading integration that includes USB, Peripheral 
Pin Select (PPS) and mTouch™ capacitive sensing, XLP 
products can help you extend the life of your battery 
powered application. Visit  www.microchip.com/xlp for 
more information.

Enhancing Connectivity to Your Embedded 
Control Applications
Whether you are considering wired or wireless connectivity, 
Microchip supports a wide variety of communications 
protocols with extensive design resources and software 
libraries. It’s easy to pair the PIC24 or dsPIC DSC devices 
with Microchip’s Bluetooth® or Wi-Fi® modules for connecting 
to other systems. Microchip offers ZigBee® Pro, MiWi™ 
protocol, IrDA® Library stacks for wireless connectivity and 
Ethernet, CAN and USB library stack for wired connectivity. 
Visit    www.microchip.com/connectivity for more information.

Digital Power for Improving Effi ciency and 
Optimizing the BOM
Implementing advanced software digital control loops for 
power applications requires a high-performance DSP engine 
along with specialized peripherals. The dsPIC “GS” Family of 
DSCs feature a high-performance CPU and rich peripherals 
including 4 MSPS 10-bit ADC, 1 nSec Resolution PWM and 
analog comparator with 10 nSec response time. Complete 
reference designs and application solutions from Microchip 
will help you to get started. Visit  www.microchip.com/power 
for more information.

High Temperature Rated Devices Qualifi ed to 
AEC-Q100 Requirements
Several PIC24HJ and dsPIC33FJ devices are rated for 
operation up to 150ºC ambient. These devices provide up to 
20 MIPS processing power plus digital signal processing, 
LIN/CAN connectivity, motor control and 10/12-bit ADC 
performance for stringent automotive and industrial 
applications. AEC-Q100 Grade 0 (150ºC) devices have been 
released as well. Visit  www.microchip.com/hightemp for the 
latest product offering.

Graphics Display Solutions
Graphics displays are gaining popularity in user interface 
applications and they are easy to add to your application 
using the PIC24F “DA” family with integrated graphics 
controller and hardware acceleration. With Microchip’s free 
graphics library and development tools, you can quickly 
integrate graphics display functions into your application in a 
single microcontroller. Visit  www.microchip.com/graphics for 
more information.
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Flexible Integrated Peripherals

Digital I/O
   ■ Peripheral Pin Select (PPS)
•    Remap digital I/O
•    Supports most digital peripherals

   ■ Up to 122 programmable digital I/O pins
   ■ Wake-up/Interrupt-on-change on up to 

52 pins
   ■ High current sink/source

Communication Modules
   ■ 3-wire SPI: up to 3 modules 
•    Framing supports I/O interface to 

simple codecs
   ■ I²C™: up to 3 modules
•    Full multi-master and Slave mode 

support
•    7-bit and 10-bit addressing

   ■ UART: up to 4 modules 
•    Interrupt-on-address bit detect 
•   Wake-up on Start bit from Sleep mode 
•    4-character TX and RX FIFO buffers
•    LIN and IrDA support 

   ■ USB Device, Host & OTG
•    Internal Boost Regulator requires 

minimal external components
•    Separate 3.3V regulator
•    Transparent RAM buffer interface

   ■ CAN 2.0 (up to 2 modules)

Digital Power Peripherals
   ■ 10-bit ADC Up to 4 Msps, Up to 6 

sample and holds
   ■ PS PWM, 1 nS duty cycle resolution
   ■ Analog comparators, 25 ns
   ■ Programmable reference

Timers/Capture/Compare/PWM
   ■ Timer/counters: up to nine 16-bit timers
•    Can pair up to make 32-bit timers
•    1 timer can run as real-time clock

   ■ Input capture: up to 16 channels
•   Capture on rising, falling or both edges
•    4-deep FIFO on each capture

   ■ Output compare: up to 16 channels 
•    Dedicated timer
•    Single or dual 16-bit compare mode 
•    16-bit glitchless PWM mode

Auxilary Functions
   ■ LCD Segment Driver:
•    60 Segment × 8 Common Driver

   ■ Graphics Controller Features: 
•    3× graphics hardware acceleration units
•   Color look-up table with up to 256 entries
•    Direct interface to monochrome, 

C-STN, TFT, OLED
   ■ Parallel Master Slave Port (PMP/PSP):
•    Communicates with external 

data memory, communications 
peripherals, LCDs

•    Supports 8-bit or 16-bit data
•    Supports 16 address lines

   ■ Hardware Real-Time Clock/Calendar (RTCC):
•    Provides clock, calendar and 

alarm functions
   ■ Programmable CRC generator
   ■ Charge time measurement unit (CTMU)
•    Capacitive touch sense keypad I/F
•    Provides 1 ns resolution time 

measurements
•    Temperature Sensing

   ■ Peripheral Trigger Generator (PTG)

Analog Subsystems
   ■ On-chip high-speed op amps
•    Up to 10 MHz gain bandwidth

   ■ Analog comparators (up to 4):
•    Programmable reference

   ■ DAC
   ■ ADC
•    10-bit up to 1.1 Msps, 4 S&H
•    12-bit up to 1 Msps
•    16-bit Sigma Delta ADC, 2 ch
•    Buffered outputor DMA
•    Autoscanning
•    Supports CVD touch

Motor Control Peripherals
   ■ Motor Control PWM: up to 14 outputs
•    Up to 7 duty cycle generators
•    Independent or complementary mode
•    Programmable dead time settings
•    Edge or center-aligned PWMs
•   Manual output override control
•    Up to 10 fault inputs
•    ADC samples triggered by PWM module

   ■ Quadrature encoder interface module
•    Up to 2 modules
•    Phase A, Phase B and index pulse input

   ■ High current sink/source

Peripheral Pin Select

16/40/70 MIPS 16-bit Core 

Memory Bus

MIPSS 1616-bit

17 x 17 
MPY

JTAG & Emul.
Interface

Register File
16 x 16

Barrel
Shifter

Address
Generation

16-bit ALU

Interrupt
Control

Memory Bus

Peripheral Bus

4-512 KB
Flash

MeMemmory

512B-96 KB
RAM DMA

Bus

B 0-512B
EEPROM

LCD
Segment

Drive

Integrated Graphics

Display Controller
Color Lookup Table

Graphics
Acceleration Units

USB On-the-Go CTMU

Op Amp/Analog Comp., 0-4

Watchdog & PWR Mgmt.

16/32-bit TimersInput Capture

Out Comp./PWM UART, 1-4

SPI, 1-4 I2C™, 1-3

PMP CRC

RTCC

DSBOR

DSWDT

INT0

Deep Sleep

VBAT

ADC - 2, 10/12-bit, 32 ch.

PMP

32-bit CRC, GP I/O

CAN, 0-2

ADC 10-bit, 16 ch.

PIC24 & dsPIC DSC Family Block Diagram
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16-bit Product Families

PIC24 16-bit Microcontrollers (MCUs)

Family Pins
Flash 

Memory 
Kbytes

SRAM 
Kbytes

16-bit Timers 
Input Capture 

Output Compare
Analog Communications 

Serial I/O Additional Features

PIC24F Family: 16 MIPS, Lowest Cost, Lowest Power, General Purpose

PIC24F K 
Families 14–48 4–32 0.5–2

3–5 Timers 
1–3 IC 
1–3 OC

10-bit ADC (500 ksps) or 
10/12-bit ADC (200/100 ksps), 

7–16 ch., 3 comparators

UART (2), 
SPI (1/2), 
I2C™ (1/2)

EEPROM, CTMU, RTCC, Deep Sleep

PIC24F G 
Families 28–100 16–256 4–96

5 Timers 
5–9 IC 
5–9 OC

10-bit ADC (500 ksps) or 
10/12-bit ADC (200/100 ksps), 

9–24 ch., 2/3 comparators, 
CTMU (0/1)

UART (2/4), 
SPI (2/3), 
I2C (2/3), 
USB-OTG

LCD, DMA, PPS, PMP, RTCC, CRC, 
Deep Sleep, JTAG, Vbat

PIC24F C 
Families 64–100 64–128 8

5 Timers 
5 IC 
5 OC

16-bit Sigma Delta ADC, 2 ch 
12-bit 10 Msps ADC, 50 ch 

10-bit DAC, 2 ch 
2 op amps 

CTMU

UART (2) 
SPI (2) 
I2C (2)

USB-OTG

LCD, DMA, PPS, PMP, RTCC, CRC, 
Deep Sleep, JTAG, Vbat

PIC24F D 
Families 64–100 128–256 24–96

5 Timers 
9 IC 
9 OC

10-bit ADC (500 ksps), 
16–24 ch., 3 comparators, 

CTMU

UART (4), 
SPI (3), I2C (3), 

USB-OTG

Graphics Display Controller 
PPS, PMP, RTCC, CRC, JTAG

PIC24H Family: 40 MIPS, High Performance, General Purpose

PIC24H GP 
Families 18–100 12–256 1–16

3–9 Timers 
4–8 IC 
2–8 OC

User selectable 12-bit ADC 
(500 ksps) or 

10-bit ADC (1.1 Msps), 
8–32 ch., (0/2)

UART (1-2), 
SPI (1–2), 
I2C (1–2), 

CAN

8 ch. DMA, PPS, PMP, RTCC, CRC, 
JTAG,High Temperature (150°C) 
Options

PIC24E Family: 70 MIPS, High Performance, General Purpose and Motor Control

PIC24E GP 
Families* 28–64 64 16

5 Timers 
4 IC 
4 OC

User selectable 12-bit ADC (500 ksps) 
or 10-bit ADC (1.1 Msps), 6–16 ch, 4 

analog comparators, 3 Op Amps

UART, CAN,  
SPI, I2C mTouch™, DMA

PIC24E MC 
Families* 28–64 64 16

5 Timers 
4 IC 
4 OC

User selectable 12-bit ADC (500 ksps) 
or 10-bit ADC (1.1 Msps), 6–16 ch, 4 

analog comparators, 3 Op Amps

UART, CAN,  
SPI, I2C

mTouch, 6 Motor Control PWM 
Outputs, DMA

PIC24E GU 
Families* 64–144

256–512 + 
24 Aux 
Flash

53 9 times, 16 IC, 
16 OC

Two user selectable ADCs at 12-bit 
(500 ksps) or 10-bit (1.1 MSPS), 
24–32 ch., 3 analog comparators

UART, CAN,  
SPI, I2C USB, DMA, PMP parallel port

dsPIC® Digital Signal Controllers (DSCs)

Family Max 
Speed Pins

Program 
Memory 
(Kbytes)

RAM 
(Bytes)

8/16/32-bit 
Timers 

(× 8, × 16, 
× 32)

A/D 
Ch.

A/D 
Res. 
(bits)

A/D 
Sample 
(KSPS)

Analog 
Comp

Communication 
Peripherals

PWM 
Ch.

PWM  
Type Additional Features

16-bit DSCs: General Purpose

dsPIC33F 
Families*

40 
MIPS 18–100 12–256 1K–30K 3–9 × 16 6–32 10 or 

12
500 or  
1.1M 0–2 UART, I2C™, 

SPI, CAN, DCI 2–8 Standard Flash security, JTAG, DMA, 
PMP, RTCC, DAC, CRC

dsPIC33E GP 
Families*

70 
MIPS 28–64 32–512 4–48K 5  × 16 6–16 10 or 

12
500 or 
1.1M 4 UART, I2C, SPI, CAN 8 Standard

Flash security, on-chip  
op amps, mTouch, JTAG,  
DMA, CRC

16-bit DSCs: Motor Control

dsPIC33F 
Families*

40 
MIPS 20–100 12–256 1K–30K 3–9 × 16 4–24 10 or 

12
500 or  
1.1M 0–2 UART, I2C, SPI, CAN 6–8 Motor Ctrl. Flash security, JTAG, DMA, 

PMP, RTCC, CRC, QEI

dsPIC33E MU 
Families*

70 
MIPS 64–144 280–536 28K–52K 9 × 16 24–

32
10 or 
12

500 or  
1.1M 3 UART, I2C, SPI, 

CAN, USB-OTG 14 Motor Ctrl. Flash security, JTAG, DMA, 
PMP, RTCC, CRC, QEI

dsPIC33E MC 
Families*

70 
MIPS 28–64 32–512 4–48K 5 × 16 6–16 10 or 

12
500 or 
1.1M 4 UART, I2C, SPI, CAN 6 Motor Ctrl.

Flash security, on-chip  
op amps, mTouch, JTAG,  
DMA, CRC, QEI

16-bit DSCs: Digital Power Conversion

dsPIC33F GS 
Families

50 
MIPS 18–100 6–64 256–9K 2–5 × 16 6–24 10 2M or 

4M 0–4 UART, I2C, SPI, CAN 4–18 High-
speed

Flash security, JTAG, DMA, 
10-bit DAC Output

*Parts available with High Temperature options.
All parts available with Industrial and Extended Temperature options.

For a complete listing of 16-bit Microcontrollers and dsPIC Digital Signal Controllers, see the Product Selector Guide 
(DS01308) or visit www.microchip.com/16bit or use Micorchip’s Advanced Product Selector Tool. 

www.microchip.com/16-bit
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Intelligent Analog

Summary
Analog design is difficult and consumes precious 
development time. Microchip’s intelligent PIC® MCUs 
integrate analog functions such as high performance 
Analog-to-Digital Converters (ADCs), Digital-to-Analog 
Converters (DACs) and operational amplifiers (op amps) 
providing simple to use interfaces that ease analog 
design. This single-chip solution enables reduced system 
noise and provides higher throughput, while dramatically 
reducing design time and cost.

Benefi ts of Analog Integration
   ■ Eliminate the complicated task of debugging the noise 

sources that reduce analog signal integrity
   ■ Remove the bottleneck of communicating to the 

microcontroller from analog 
   ■ Provide consistent analog performance that can be 

leveraged from design to design, eliminating analog 
design rework

   ■ Through intelligent connections made inside the chip, 
the analog is fully controlled by software

   ■ Enjoy a simplifi ed design cycle, board space savings, 
faster throughput, and better signal integrity

   ■ Intelligent analog leads to lower-cost designs that are 
brought to market faster

Target Applications
   ■ Environmental quality sensors
   ■ Portable medical equipment (glucose meters, portable 

ECGs, pulse oximeters, blood pressure meters)
   ■ Industrial equipment (gas sensors, handheld multi-

meters, lab instrumentation, e-meters, sensor arrays)

Featuring the PIC24FJ128GC010 Family 
with Intelligent Analog
The PIC24 “GC” Family integrates a precision 16-bit ADC, 
high-speed 12-bit ADC, DAC & OPA with interconnect 
fabric providing the most analog integration available in 
a PIC MCU. With on-chip USB and segmented LCD driver, 
this family is ideal for 
portable devices with 
user interfaces.

   ■ 16-bit Sigma Delta ADC
   ■ 12-bit 10 Msps 

Pipeline ADC
   ■ 10-bit 1 Msps DAC
   ■ Dual op amps
   ■ eXtreme Low Power: 

18 nA deep sleep, 
180μA/MHz Run

MPLAB® Starter Kit for PIC24F Intelligent 
Integrated Analog (DM240015)

This kit includes an analog 
header for clean analog signals 
and plugs into breadboards. 
The board includes connections 
for microphone, headphones 
as well as on-board light and 
temperature sensors. The 

segmented display showcases custom icons and a scrolling 
banner. The board also includes cap touch buttons, USB 
connection and easy connection for RF modules.

PIC24FJ128GC010 Block DiagramPIC24FJ128GC010 MCU Family
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www.microchip.com/IntelligentAnalog
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PIC24 with eXtreme Low Power

16-bit eXtreme Low Power (XLP) Products
As more electronic applications require low power or 
battery power, energy conservations becomes paramount.  
Today’s applications must consume little power and in 
extreme cases last up to 15–20 years while running from 
a single battery. Products with Microchip’s eXtreme Low 
Power (XLP) technology offer the industry’s lowest currents 
for sleep, where most applications spend 90–99% of their 
time. Ideal for applications including portable medical 
devices, thermostats, energy monitoring, wireless sensors, 
energy harvesting and security applications.

   ■ eXtreme Low Power (XLP)—the Benchmark in 
Low Power!
•    Down to 10 nA in Deep Sleep 
•    As low as 400 nA with RTCC active

   ■ Fast wake-up from Deep Sleep
•   Minimize CPU run time
•    Flexible wake-up sources

   ■ Effi cient instruction set; 90% single-cycle instruction
•    Active mode currents as low as 150 µA/MHz
•    CoreMark/MHz of 1.88, 12.53 CoreMark/mA

Software & App Notes
XLP Battery Life Estimator
The XLP Battery Life Estimator is a free software utility 
to aid you in developing Low Power applications. The 
tool estimates average current consumption and battery 
life. The utility allows users to select the target device, 
battery type, the application’s operating conditions 
(such as voltage and temperature) and model the active 
and power-down times for their applications. The tool 
comes pre-loaded with specifications of Microchip’s PIC 
microcontrollerss featuring nanoWatt XLP technology and 
commonly used batteries in embedded applications.

App Notes
   ■ Low Power Design Guide: A single source for low power 

consumption from the viewpoint of the MCU (AN1416)
   ■ nanoWatt XLP Technology: An Introduction to 

Microchip’s Low-Power Devices (AN1267)

Development Tools
nanoWatt XLP 16-bit Development Board 
(DM240311)

The XLP 16-bit Development Board is 
designed with eXtreme Low Power in 
mind. Designed as a true platform for low 
power development, it enables designs 
with sleep currents as low as 10 nA. The 
board is suitable for prototyping many low 

power applications including RF sensors, data loggers, 
temperature sensors, electronic door locks, metering 
sensors, remote controls, security sensors, smart cards 
and energy harvesting. The PICtail™ interface supports 
Microchip’s extensive line of daughter cards for easy 
evaluation of your next low power application.

MPLAB REAL ICE™ In-Circuit Emulator Power 
Monitor (AC244008)
This add-on board fills the need for low power 
monitoring and debugging. Breakpoints indicate 
when current exceeds a specified threshold and 
provides a graph of current, voltage and time 
versus code execution. Also use time-stamping with 
100 ns resolution to find large current codes.

Battery Life
nanoWatt XLP vs. Competition

(RTCC on, Run 1 ms/min., CR2032 Lithium Button Cell Battery)
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Featured XLP Products

PIC® MCU with XLP 
Technology

Flash 
(KB) Pins Sleep 

(nA)
Deep Sleep 

(nA)
WDT 
(nA)

32 kHz 
SOSC/RTCC 

(nA)
µA/MHz

PIC24F16KL402 4–16 14/20/28 30 – 210 690 150

PIC24FJ64GB004 32–64 28/44 200 20 200 500 250

PIC24FJ128GA310 64–128 64/100 330 10 270 400 150

PIC24FJ128GC010 64–128 64/100 330 10 270 400 150

www.microchip.com/xlp
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16-bit Motor Control Products
   ■ High performance dsPIC DSC core with DSP 

instructions for precise control
•    Variable speed with constant torque using PI controllers
•    Field oriented control (FOC) for greater effi ciency

   ■ Industry leading motor control peripherals
   ■ Dedicated motor control PWM modules
   ■ High performance on-chip op amps
   ■ Intelligent, high speed ADC
   ■ Algorithms and App Notes for
•    BLDC, PMSM, ACIM
•    Sensorless control
•    Field oriented control
•    Certifi ed class B safety software

   ■ Dual motor control with FOC controlling each motor
   ■ Multiple package options, ranging from 28–144 pins 
   ■ Scalable motor control tools with low and high 

voltage options

Webinar Topics (www.microchip.com/motor)
   ■ Sensorless Field Oriented Control for ACIM
   ■ Sensorless Field Oriented Control for PMSM
   ■ Sensorless BLDC Motor Control Using a Majority Function
   ■ Brushed DC Motor Basics
   ■ Stepper Motor Control

Motor Control

Software & App Notes

Motor Type Algorithm App Note

Stepper Motor
Full and Half-Stepping AN1307
Micro-Stepping AN1307

BLDC and 
PMSM

Sensored AN957
Sensored Sinusoidal AN1017

Sensorless BEMF AN901
AN992

Sensorless Filtered BEMF with 
Majority Detect AN1160

Sensorless Dual-Shunt FOC with 
SMO Estimator and 
Field Weakening

AN1078

Sensorless Dual-Shunt FOC with 
SMO and PFC AN1208

Sensorless Dual-Shunt FOC with 
PLL Estimator and 
Field Weakening

AN1292

Sensorless Single-Shunt FOC 
with SMO Estimator and Field 
Weakening

AN1299

AC Induction 
Motor

Open Loop V/F AN984
Closed Loop Vector Control AN980
Sensorless Dual-Shunt FOC with 
PLL Estimator AN1162

Sensorless Dual-Shunt FOC with 
PLL Estimator and 
Field Weakening

AN1206

Other

PFC AN1106
Class B Safety Software
(IEC 60730) AN1229

Motor Control Sensor 
Feedback Circuits AN894

MOSFET Driver Selection AN898
Current Sensing Circuit 
Concepts and Fundamentals AN1332

Featured Motor Control Products
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dsPIC33EP256MC202 70 28 32–256 4–32 4 4 4 6 Ch 1 3 1, 6 Ch 2

dsPIC33EP256MC204 70 44 32–256 4–32 4 4 4 6 Ch 1 3 1, 9 Ch 2

dsPIC33EP256MC206 70 64 32–256 4–32 4 4 4 6 Ch 1 3 1, 16 Ch 2

dsPIC33FJ32MC101 16 20 16–32 1–2 0 3 2 6 Ch 0 0 1, 4 Ch 1

dsPIC33FJ32MC102 16 28, 36 16–32 1–2 0 3 2 6 Ch 0 0 1, 8 Ch 1

dsPIC33FJ32MC104 16 44 32 2 0 3 2 6 Ch 0 0 1, 14 Ch 1

www.microchip.com/motor



8 16-bit Embedded Control Solutions

16-bit Motor Control Products
   ■ High performance dsPIC DSC core with DSP 

instructions for precise control
•    Variable speed with constant torque using PI controllers
•    Field oriented control (FOC) for greater effi ciency

   ■ Industry leading motor control peripherals
   ■ Dedicated motor control PWM modules
   ■ High performance on-chip op amps
   ■ Intelligent, high speed ADC
   ■ Algorithms and App Notes for
•    BLDC, PMSM, ACIM
•    Sensorless control
•    Field oriented control
•    Certifi ed class B safety software

   ■ Dual motor control with FOC controlling each motor
   ■ Multiple package options, ranging from 28–144 pins 
   ■ Scalable motor control tools with low and high 

voltage options

Webinar Topics (www.microchip.com/motor)
   ■ Sensorless Field Oriented Control for ACIM
   ■ Sensorless Field Oriented Control for PMSM
   ■ Sensorless BLDC Motor Control Using a Majority Function
   ■ Brushed DC Motor Basics
   ■ Stepper Motor Control

Motor Control

Software & App Notes

Motor Type Algorithm App Note

Stepper Motor
Full and Half-Stepping AN1307
Micro-Stepping AN1307

BLDC and 
PMSM

Sensored AN957
Sensored Sinusoidal AN1017

Sensorless BEMF AN901
AN992

Sensorless Filtered BEMF with 
Majority Detect AN1160

Sensorless Dual-Shunt FOC with 
SMO Estimator and 
Field Weakening

AN1078

Sensorless Dual-Shunt FOC with 
SMO and PFC AN1208

Sensorless Dual-Shunt FOC with 
PLL Estimator and 
Field Weakening

AN1292

Sensorless Single-Shunt FOC 
with SMO Estimator and Field 
Weakening

AN1299

AC Induction 
Motor

Open Loop V/F AN984
Closed Loop Vector Control AN980
Sensorless Dual-Shunt FOC with 
PLL Estimator AN1162

Sensorless Dual-Shunt FOC with 
PLL Estimator and 
Field Weakening

AN1206

Other

PFC AN1106
Class B Safety Software
(IEC 60730) AN1229

Motor Control Sensor 
Feedback Circuits AN894

MOSFET Driver Selection AN898
Current Sensing Circuit 
Concepts and Fundamentals AN1332

Featured Motor Control Products
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dsPIC33EP256MC202 70 28 32–256 4–32 4 4 4 6 Ch 1 3 1, 6 Ch 2

dsPIC33EP256MC204 70 44 32–256 4–32 4 4 4 6 Ch 1 3 1, 9 Ch 2

dsPIC33EP256MC206 70 64 32–256 4–32 4 4 4 6 Ch 1 3 1, 16 Ch 2

dsPIC33FJ32MC101 16 20 16–32 1–2 0 3 2 6 Ch 0 0 1, 4 Ch 1

dsPIC33FJ32MC102 16 28, 36 16–32 1–2 0 3 2 6 Ch 0 0 1, 8 Ch 1

dsPIC33FJ32MC104 16 44 32 2 0 3 2 6 Ch 0 0 1, 14 Ch 1

www.microchip.com/motor
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Digital Power and Lighting

16-bit Digital Power and Lighting Products
   ■ Streamlined interoperation between PWM, ADC and CPU
   ■ High performance core with DSP instructions
•    High speed control loop execution for demanding 

power conversion applications 
•    Fast and predictable interrupts
•    Zero wait-state execution from flash memory

   ■ High resolution PWMs for digital power
•    Very precise resolution of 1ns for duty cycle, phase 

shift, period and dead time
•    Flexibility to control numerous power topologies

   ■ Optimized digital power conversion ADC
•    Hardware triggered for precision sampling and low 

CPU overhead
   ■ Complete reference designs & algorithms
•    AC/DC converter meeting platinum specification
•    LLC resonant DC/DC converter
•    Quarter brick DC/DC converter
•    Solar micro inverter
•    Interleaved power factor correction
•    Offline UPS

Webinar Topics (www.microchip.com/power)
   ■ Building a dsPIC DSC SMPS System
   ■ SMPS Components and Their Effects on System Design
   ■ Control System Design for Power Converters
   ■ SMPS Topologies: The Buck Converter
   ■ Switch Mode Power Supply Topologies: 

The Forward Converter
   ■ Interleaved Power Factor Correction
   ■ Offline UPS using the dsPIC DSC

Software and App Notes

Application Solution AN # Description
Power Factor Correction in Power 
Conversion Applications Using 
the dsPIC® DSC

AN1106 This application note focuses primarily on the study, design and implementation of Power Factor Correction (PFC) 
using a Digital Signal Controller (DSC).

Switch Mode Power Supply 
(SMPS) Topologies (Part I) AN1114

This application note explains the basics of different types of SMPS topologies and their applications. The pros 
and cons of different SMPS topologies are also explained to guide the user to select an appropriate topology for a 
given application, while providing useful information regarding selection of components for a given SMPS design.

Switch Mode Power Supply 
(SMPS) Topologies (Part II) AN1207 This application note is the second of a two-part series on Switch Mode Power Supply (SMPS) topologies. This series 

expands on the previous material in Part I, and presents the basic tools needed to design a power converter.

Offline UPS Reference Design AN1279 The application note describes the design of an Offline Uninterruptible Power Supply (UPS) using a Switch Mode 
Power Supply (SMPS) dsPIC Digital Signal Controller (DSC).

Digital Power Interleaved PFC 
Reference Design AN1278 The application note describes the design of an Digital Power Interleaved PFC (IPFC) using a Switch Mode Power 

Supply (SMPS) dsPIC Digital Signal Controller (DSC).

Quarter Brick DC-DC  
Reference Design AN1335 This application note describes the design of Quarter Brick DC-DC Reference Design using  Switch Mode Power 

Supply (SMPS) dsPIC Digital Signal Controller(DSC)

DC-DC LLC Resonant Converter 
Reference Design AN1336 This application note describes the design of DC-DC LLC Resonant Converter Reference Design using  Switch 

Mode Power Supply (SMPS) dsPIC Digital Signal Controller(DSC)

Grid Connected  
Solar Microinverter AN1338 This application note describes the design of Grid Connected Solar Microinverter Reference Design using  Switch 

Mode Power Supply (SMPS) dsPIC Digital Signal Controller(DSC)

Platinum-rated AC/DC Reference 
Design Using the dsPIC DSC AN1421 This application note presents a fully digital-controlled 720W AC-to-DC (AC/DC) power supply, which meets all CSCI 

Platinum Specifications, as well as providing a variety of additional, application-specific features and functions.

Featured Digital Power Products

Product Pins Flash  
(KB)

RAM 
(Bytes) IC/OC PS 

PWM ADC Analog 
Compare

UART/I2C™/
SPI CAN

dsPIC33FJ06GS001 18/20 6 256 0/0 4 6 Ch, 2 S&H 2 0/1/0 0

dsPIC33FJ09GS302 28/36 9 1K 1/1 6 8 Ch, 3 S&H 2 1/1/1 0

dsPIC33FJ16GS504 44 16 2K 2/2 8 12 Ch, 6 S&H 4 1/1/1 0

dsPIC33FJ32GS406 64 32 4K 4/4 12 16 Ch, 5 S&H 0 2/2/2 0

dsPIC33FJ64GS606 64 64 9K 4/4 12 16 Ch, 5 S&H 4 2/2/2 1

dsPIC33FJ64GS610 100 64 9K 4/4 18 24 Ch, 6 S&H 4 2/2/2 1

www.microchip.com/power
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Connectivity for PIC24 MCU & dsPIC® DSC Families

USB
There are many PIC24 MCU and dsPIC DSC families 
with integrated USB which include support for device, 
host and On-The-Go functionality. These products are 
supported by the PIC24F Starter Kit (DM240011), dsPIC 
DSC USB Starter Kit (DM330012) as well as the Explorer 
16 Board (DM240001) with USB PICtail Plus Daughter 
Card (AC164131) and one of the USB Processor Plug-In 
Modules (PIMs). 

Microchip’s free USB framework includes USB software 
libraries as well as a comprehensive set of host and 
device drivers including Human Interface Device (HID) 
class for user interfaces, and Mass Storage Device (MSD) 
class for memory devices as well as CDC, PHDC, custom, 
audio, printer and demo code including thumb drive 
bootloader, and printer host. The USB libraries, drivers and 
demo code are all available with the MLA download. 

Ethernet
Applications using PIC24 MCU and dsPIC DSC products 
often need to connect to the internet via wired or wireless 
capability. Any of our PIC24 MCU and dsPIC DSC products 
can easily be matched with the ENC624J600 100Mbps 
Ethernet MAC/PHY controller to add Ethernet connection. 
An Ethernet PICtail Plus Daughter Board (AC164132) is 
available to plug into the Explorer 16 (DM240001) for 
developing embedded Ethernet applications. 

Microchip’s free TCP/IP stack is also available as part 
of the MLA and includes modular protocol services for 
standard TCP/IP-based applications such as HTTP server 
or FTP server, and includes support for SSL, DNS, TCP 
and UDP.

IrDA
The IrDA standard is an inexpensive method for providing 
wireless point-to-point communication. Microchip’s free 
IrDA stack is available to support 16-bit MCUs with 
integrated IrDA support, enabling a cost effective wireless 
connection with plenty of computing power left for 
other tasks.

CAN & LIN
Many of the dsPIC DSCs and PIC24 products include 
integrated CAN functionality which is ideal for applications 
requiring robust communications with a high-speed, 
reliable industry standard protocol. Vector CANbedded™ 
and osCAN™ development solutions support PIC24 MCU 
and dsPIC DSC products with embedded CAN Controllers. 

LIN support is integrated into many products for 
low-cost, single-wire serial communication for 
automotive applications.

A CAN/LIN PICtail Plus Daughter Board (AC164130-2) 
is available to plug into the Explorer 16 (DM240001) 
for developing embedded CAN or LIN applications. This 
must be used with a processor Plug-In Module (PIM) for a 
compatible PIC24 MCU or dsPIC DSC product.

Wireless
Microchip offers a wide range of wireless modules 
ranging from Wi-Fi®, Bluetooth®, and various Personal Area 
Networks. These fully-certified surface mount modules 
allow designers to quickly and seamlessly add wireless 
connectivity to their applications. For wireless sensors 
and other battery operated applications, the XLP PIC24 
MCUs are an ideal companion to the Microchip wireless 
modules to run the protocol stacks and offer very long 
battery life. 

Stacks for these wireless protocols are available for the 
PIC24 MCU and dsPIC DSC families including: Embedded 
Wi-Fi, ZigBee and MiWi wireless networking protocol.

Microchip offers support for a variety of wired and wireless communication protocols, including peripheral devices 
and solutions that are integrated with a microcontroller or digital signal controller. Many of these communication 
libraries are integrated into the Microchip Libraries for Applications (MLA) which can be downloaded at 
www.microchip.com/MLA. This includes software libraries, drivers and demo code. Additional software libraries are 
listed at www.microchip.com/libraries. 

www.microchip.com/connectivity

MiWi™

Ethernet

CAN
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Connectivity for PIC24 MCU & dsPIC® DSC Families

USB
There are many PIC24 MCU and dsPIC DSC families 
with integrated USB which include support for device, 
host and On-The-Go functionality. These products are 
supported by the PIC24F Starter Kit (DM240011), dsPIC 
DSC USB Starter Kit (DM330012) as well as the Explorer 
16 Board (DM240001) with USB PICtail Plus Daughter 
Card (AC164131) and one of the USB Processor Plug-In 
Modules (PIMs). 

Microchip’s free USB framework includes USB software 
libraries as well as a comprehensive set of host and 
device drivers including Human Interface Device (HID) 
class for user interfaces, and Mass Storage Device (MSD) 
class for memory devices as well as CDC, PHDC, custom, 
audio, printer and demo code including thumb drive 
bootloader, and printer host. The USB libraries, drivers and 
demo code are all available with the MLA download. 

Ethernet
Applications using PIC24 MCU and dsPIC DSC products 
often need to connect to the internet via wired or wireless 
capability. Any of our PIC24 MCU and dsPIC DSC products 
can easily be matched with the ENC624J600 100Mbps 
Ethernet MAC/PHY controller to add Ethernet connection. 
An Ethernet PICtail Plus Daughter Board (AC164132) is 
available to plug into the Explorer 16 (DM240001) for 
developing embedded Ethernet applications. 

Microchip’s free TCP/IP stack is also available as part 
of the MLA and includes modular protocol services for 
standard TCP/IP-based applications such as HTTP server 
or FTP server, and includes support for SSL, DNS, TCP 
and UDP.

IrDA
The IrDA standard is an inexpensive method for providing 
wireless point-to-point communication. Microchip’s free 
IrDA stack is available to support 16-bit MCUs with 
integrated IrDA support, enabling a cost effective wireless 
connection with plenty of computing power left for 
other tasks.

CAN & LIN
Many of the dsPIC DSCs and PIC24 products include 
integrated CAN functionality which is ideal for applications 
requiring robust communications with a high-speed, 
reliable industry standard protocol. Vector CANbedded™ 
and osCAN™ development solutions support PIC24 MCU 
and dsPIC DSC products with embedded CAN Controllers. 

LIN support is integrated into many products for 
low-cost, single-wire serial communication for 
automotive applications.

A CAN/LIN PICtail Plus Daughter Board (AC164130-2) 
is available to plug into the Explorer 16 (DM240001) 
for developing embedded CAN or LIN applications. This 
must be used with a processor Plug-In Module (PIM) for a 
compatible PIC24 MCU or dsPIC DSC product.

Wireless
Microchip offers a wide range of wireless modules 
ranging from Wi-Fi®, Bluetooth®, and various Personal Area 
Networks. These fully-certified surface mount modules 
allow designers to quickly and seamlessly add wireless 
connectivity to their applications. For wireless sensors 
and other battery operated applications, the XLP PIC24 
MCUs are an ideal companion to the Microchip wireless 
modules to run the protocol stacks and offer very long 
battery life. 

Stacks for these wireless protocols are available for the 
PIC24 MCU and dsPIC DSC families including: Embedded 
Wi-Fi, ZigBee and MiWi wireless networking protocol.

Microchip offers support for a variety of wired and wireless communication protocols, including peripheral devices 
and solutions that are integrated with a microcontroller or digital signal controller. Many of these communication 
libraries are integrated into the Microchip Libraries for Applications (MLA) which can be downloaded at 
www.microchip.com/MLA. This includes software libraries, drivers and demo code. Additional software libraries are 
listed at www.microchip.com/libraries. 

www.microchip.com/connectivity

MiWi™

Ethernet

CAN
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Display & Touch

Many 16-bit designs are adding modern user interfaces 
to increase the usability, functionality and look of end 
products. More sophisticated displays and touch interfaces 
create higher impact designs, yet must be easy to 
integrate and cost effective. Microchip’s solutions allow for 
driving segmented or graphical displays with a single chip 
and offer integrated peripherals for touch buttons.

Segmented LCD Displays
The PIC24FJ128GA310 and PIC24FJ128GC010 families 
feature integrated segmented display driver with up to 480 
segments. Key advantages include:

   ■ Direct drive of inexpensive, low power displays
   ■ Integrated analog for sensor applications like 

temperature sensing in thermostats
   ■ Integrated touch sensing function for buttons or sliders

Graphical Displays
The PIC24FJ256DA210 family features integrated graphics 
acceleration and display controller to directly drive displays 
up to 4.3" WQVGA with 480 × 272 resolution. This “DA” 
family includes: 

   ■ Dedicated graphics clock for a continuous, 
fl icker-free display

   ■ On-chip display controller provides direct interface to 
TFT, STN and OLED displays

   ■ Easy to use Graphics Processing Units for hardware 
acceleration allow for moving and copying rectangles, 
decompressing images and rendering text without 
CPU intervention

   ■ Integrated color look-up table and 96 KB Frame Buffer 
support up to 8 bpp QVGA with internal memory

Touch Buttons: Keys & Sliders
Many PIC24 MCUs and dsPIC DSC products include touch 
sensing capability for implementing keys or sliders as 
an alternative to traditional push button switches using 
CVD or CTMU technology. This enables more modern 
and stylish designs, lower manufacturing costs and 
increased reliability. 

   ■ Longer battery life with eXtreme Low Power MCUs
   ■ Sensing through metal, plastic or glass
   ■ High noise immunity and low emissions
   ■ Free mTouch sensing solutions software library enables 

easy integration

Development Tools
LCD Explorer Development Board (DM240314)

The LCD Explorer provides an ideal platform 
for a customer to evaluate a MCU with a × 8 
Common LCD Driver on a 38 segment × 8 
common LCD display. 

PIC24FJ256DA210 Development Kit (DV164039)
This bundles the PIC24FJ256DA210 
Development Board (DM240312), a 
3.2" Truly 240 × 320 TFT Display Board 
(AC164127-4), three Graphics Display 

Prototype Boards (AC164139), the MPLAB ICD 3 Debugger 
(DV164035) with USB Cable and accessories.

Remote Control Demo Board (DM240315-2)
This board integrates Graphics, mTouch 
technology, USB and RF4CE into a single demo, 
featuring the PIC24FJ256DA210 MCU, 3.5" 
Graphical TFT LCD with resistive touch screen, 
capacitive touch keys with plastic overlay, 
MRF24J40 2.4 GHz transceiver and ZENA™ 
wireless adapter.

Software & App Notes
FREE Microchip Graphics Library
The Microchip Graphics Library is highly modular, easy to use 
and has an open documented interface for driver or controller 
support. The library supports the following features:

   ■ Pre-made graphics objects
   ■ Multiple fonts and languages
   ■ User interface for mTouch sensing
   ■  Includes buttons, charts, check boxes, scroll bars, list 

boxes, images and basic animation

FREE Microchip Graphics Display Designer
The Microchip Graphics Display Designer for MPLAB X (GDD X) 
is a visual design tool that provides customers with a quick 
and easy way of creating Graphical User Interface (GUI) screens 
for graphical interface applications on Microchip MCUs.

mTouch Sensing Technology Source Code and Demos
Microchip’s mTouch sensing solutions provide a free and 
easy method for designers to add capacitive touch sensing to 
applications utilizing PIC microcontrollers without the cost of 
fee-based licensing and royalty agreements. Being a source-
code solution further helps engineers quickly integrate touch 
sensing functionality with their existing application code in a 
single, standard microcontroller.

App Notes
   ■ Segmented LCD Biasing & Contrast Control Methods (AN1428)
   ■ Developing Graphics Applications Using an MCU with 

Integrated Graphics Controllers (AN1368)
   ■ mTouch Sensing Solutions Acquisition Methods Capacitive 

Voltage Divider (AN1478)

www.microchip.com/graphics
www.microchip.com/LCD

www.microchip.com/mtouch
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Support
Microchip is committed to supporting its customers 
in developing products faster and more efficiently. We 
maintain a worldwide network of field applications 
engineers and technical support ready to provide product 
and system assistance. In addition, the following service 
areas are available at www.microchip.com:

   ■ Support link provides a way to get questions 
answered fast: http://support.microchip.com

   ■ Sample link offers evaluation samples of any 
Microchip device: http://sample.microchip.com

   ■ Forum link provides access to knowledge base and 
peer help: http://forum.microchip.com

   ■ Buy link provides locations of Microchip Sales Channel
Partners: www.microchip.com/sales

Training
If additional training interests you, then Microchip can 
help. We continue to expand our technical training options, 
offering a growing list of courses and in-depth curriculum 
locally, as well as significant online resources – whenever 
you want to use them.

   ■ Technical Training Centers: www.microchip.com/training
   ■ MASTERs Conferences: www.microchip.com/masters
   ■ Worldwide Seminars: www.microchip.com/seminars
   ■ eLearning: www.microchip.com/webseminars
   ■ Resources from our Distribution and Third Party Partners 

www.microchip.com/training
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alpha Micro stocks ftDi’s development kits  
for industrial HMis
Alpha Micro has released the FTDI vM800B and vM800C 
development modules designed for use with the integrated 
FT800 EvE embedded video engine. Aimed at simplifying the 

design of human-machine 
interfaces, the vM800B is 
supplied with the PCB pre-
installed behind a display 
with a bezel.
The displays are offered 
in 3.5”, 4.3” and 5” sizes, 
with a choice of black 

or pearl bezel and a bezel mounting kit. The vM800C is the 
basic development module which is supplied as a credit card 
sized adapter board which can be purchased with or without 
a display (but no bezel). EvE has totally changed the way that 
engineers create human machine interfaces (hMIs) on QvGA 
and WQvGA based TFT displays. Thanks to a unique object-
oriented approach, it allows more advanced hMIs to be realised 
across a broad spectrum of application areas - with display, 
audio and touch functionality all included. The vM800C module, 
which uses a highly integrated FT800 EvE graphical controller 
IC, is offered with a choice of 3.5”, 4.3”, or 5” format LCDs. A 
4-wire resistive touch screen is integrated onto the specified 
LCD. The module also supports mono audio output with an on-
board audio power amplifier and a micro speaker both included. 
It can be powered at 3.3v or 5v through either a 2.1mm power 
jack, a SPI master connector or via its USB Micro-B port. The 
module has a standard SPI interface so that any microcontroller 
with this commonly used IO can be easily connected with EvE 
technology.
alpha Micro 
www.alphamicro.net

28.6-inch ultra-wide bar type surface acoustic 
wave touch screen
Gtouch has released an 28.6-inch ultra-wide bar type Surface 
Acoustic Wave touch screen measuring 707x139mm (for an 
active area of 698x132mm). Sunlight-readable and able to 
detect even the slightest touch 
for kiosk applications, the SAW 
(Surface Acoustic Wave) touch 
screen technology offers a better 
touch performance than other 
types of touch screens, claims 
the manufacturer. The touch 
interface allows the display panel surface to be protected for 
durable and stable products, with an expected lifecycle for SAW 
touch screens in the range of 10 years. The displays feature an 
explosion-proof and scratch-resistant 3mm glass cover, sup-
porting touch operation with gloved fingers. The narrow-edged 
TFT panel is suitable for open-frame digital signage applications 
or frame type monitors. Gtouch imports large sheets of opti-
cal glass from Japan Corning, Japan AGC Glass and Germany 
Schott, then cuts and process the glass to match customer 
requirements for SAW touch panels.
Gtouch  
www. gtouch.com.tw

DisplayiD standard future-proofed for stereo 
3D and ultra-HD displays
The video Electronics Standards Association (vESA) has 
published the version 1.3 of its Display Identification Data 
Standard (DisplayID). In a move to address emerging trends 
in display technolo-
gy, including higher 
resolutions and pix-
els per inch (PPI), 
the latest version 
of DisplayID now 
includes support for 
resolutions at 4K 
and beyond, tiled 
display topologies, 
stereo 3D formats 
and additional timing standards.
The DisplayID standard was developed by the vESA mem-
bers to define data structures that a video display uses to 
describe its physical and performance attributes. Encoded 
into a display EEPROM, DisplayID enables a video source to 
discover these display attributes, and to customize its video 
data stream output for the unique capabilities of an individual 
display. DisplayID employs flexible header and data struc-
tures that can be of varying length and number, in contrast 
to the fixed header and data structures used by the previ-
ously adopted Extended Display Identification Data (EDID) 
standard. These flexible, modular data structures enable new 
definitions to identify new display resolutions, refresh rates, 
audio standards and other formats and capabilities. One of 
the most exciting new capabilities, tiled displays, supports a 
single display that uses multiple video processors, with each 
video processor handling the image on one segment of the 
display.
VESa 
www.vesa.orgMapping functionality for data logging 

software enables rich graphical display 
Mantracourt has updated its T24LOG100 instrumentation 
monitoring software to include advanced features such as 
a graphical / mapping capability and a facility for remote 

viewing via a web 
server. The data 
logging package 
can handle up 
to 100 chan-
nels of wireless 
instrumentation 
data simultane-
ously whilst also 
offering a range 

of sophisticated features that will enable users to optimise 
system monitoring and control. The display software is highly 
customisable and can be easily branded with corporate 
colours and a logo to be licenced for distribution. The new 
mapping facility enables engineers to create a visual repre-
sentation of their channels to build graphical pages showing 
the data in a variety of formats, including digital display or 
bars. The software enables a variety of image formats to be 
imported, including JPG, GIF, PDF and DXF.
Mantracourt 
www.mantracourt.com  
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sHe-compliant automotive 2.5D display 
controllers feature 300MHz arM core
Toshiba Electronics Europe has announced three new display 
processors for automotive instrument clusters with TFT LCD 
sizes ranging from 3 to 8 inches. The Capricorn-Bt0, Capricorn-

Bt1 and Capricorn-C0 feature a high-
performance ARM Cortex-R4 core 
running at 300Mhz with on-board 
graphics engines and a built in graph-
ics display controller. An integrated 
intelligent stepper motor control-
ler allows each device to also drive 

needles on speedometers, rev counters and other conventional 
instrument gauges. All three devices can deliver 3D-style ef-
fects without the expense of a 3D GPU. The Capricorn-Bt0 IC 
supports a single display, while Capricorn-Bt1 and Capricorn-
C0 have two independent display controllers for instrument 
clusters. The built-in ‘2.5D’ graphics accelerator supports key 
graphics functions such as warping, blitting, scaling, drawing 
and perspective transformation. The latter makes 3D effects 
including ‘Cover Flow’ and mirroring possible, realizing true 
perspective viewing. hardware bitmap rotation with an angle 
resolution of just 0.1° precision combines with high-quality 
filtering and a patented stroboscope compensation technique 
to smoothly represent dials, rapidly rotating pointers and other 
animations. Toshiba has expanded the image handling capabil-
ity of its latest Capricorn processors by supporting ‘on-the-fly’ 
decoding of high-compression PNG images. Implementing a 
multiple stream PNG decoder engine allows direct use of PNG 
images for graphics operations and direct display. The devices 
incorporate a variety of safety features including a display read-
back function, protection in accordance with AUTOSAR 4.0, 
and error correction. Each device also incorporates Toshiba’s 
security module supporting ShE (Secure hardware Extension).
Toshiba Electronics Europe
www.toshiba-components.com

Multi-touch panels comply with the eMc 
standards for industrial applications
The PCI multi-touch panels (Projected Capacitive Input Sys-
tems) offered by Schurter comply with the EMC standards 
for industrial applications. The front glass surfaces that cover 
the entire operating area on the front offer 
many design possibilities by rear printing 
and by selecting different surface structures 
and geometries. PCI panels allow the user 
to operate the system with more than just 
one finger at a time. Depending on the size 
and requirements, the touch sensors are 
designed differently for integration behind customized front 
glasses. Glass-based sensors are bonded in an automated, 
highly transparent UV bonding process, film sensors are 
laminated with a special lamination process in the autoclave 
with the cover glass. The bonding with a carrier plate or with a 
special housing enables a peripheral protection against me-
chanical stress on the edges and the panels are sealed accord-
ing to the IP 67K protection class. These touch panels ensure 
accurate activation, are easy to clean, chemically resistant as 
well as scratch- and abrasion-resistant. The parameter adjust-
ment of the touch controller prevents false activation caused by 
dirt or fluids and allows for operation with gloves. By selecting 
an anti-glare and chemically-strengthened glass, the PCI touch 
panels are particularly suitable for use in industrial automation, 
engineering and medical technology.
Schurter 
www.schurter.com

near-to-eye 2048x1536 pixels microdisplay 
offers immersive field of view
The QXGA-R9 developed by Forth Dimension Displays is a 
high resolution (2048x1536 pixels) microdisplay based on 
reflective ferroelectric-liquid-crystal-on-silicon (FLCOS) tech-
nology. Designed to be configured as 
a near-to-eye display, the 21mm di-
agonal unit features 3.1 million pixels 
and its wide field of view of over 100° 
enables the implementation of truly 
immersive head mounted display 
systems, without noticing the pixels’ structure. Operating as 
a spatial light modulator, the unit reflects light from an RGB 
diode and modulates the reflected light spatially and sequen-
tially to display binary bit-planes at frequencies over 5.7khz. 
Using the company’s so-called Time Domain Imaging tech-
nology, it supports 120hz native WUXGA performance at 24-
bit colour (8-bit per colour), with a fully scalable brightness 
and a customizable colour gamut. By switching the FLCOS 
pixels to form sequential grey-scale images synchronized 
with sequential red, green and blue illuminations, Time Do-
main Imaging renders full colour images (the human eye inte-
grates the three primary colour grey-scale images into one). 
Because there are no sub-pixels nor any RGB colour filters, 
the display boasts a high fill factor, greater than 94% accord-
ing to the manufacturer. The unit comes with a USB interface 
for system control, a GUI for system set-up and administra-
tion, a default DisplayPort video input and a daughterboard 
expansion header for custom system integration.
forth Dimension Displays
www.forthdd.com

19-inch colour tft display with 1000:1 
contrast ratio targets medical applications
AU Optronics has released the G190EAN01.0, a 19-inch 
colour TFT display with 1000:1 contrast and wide viewing an-
gles especially designed for the medical market. The display 

offers wide viewing angles so that 
the content can be read well out of 
all different views, more particularly 
so with monochrome contents 
where only little colour inversion 
can be noticed.  Depending on the 
application in which the panel will 

be used, AUO offers TFTs in TN-technology (twisted nematic) 
as well as in MvA-technology (multi-domain vertical align-
ment). Every cell technology has got advantages as well 
as disadvantages relating to contrast ratio, viewing angle, 
temperature range, colour inversion and ultimately, pricing. 
The G190EAN01.0’s 0 to +50°C temperature range makes it 
suitable for use in many indoor, medical applications. For the 
future AUO is planning some more new products in 19” size. 
The company also plans to release a monochrome display 
with a brightness of 1000cd.
Data Modul
www.data-modul.com
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fanless 21.5” and 18.5” multi-touch 
infotainment panel computers
Aaeon Technology has released the fanless 21.5” ACP-
5217 and 18.5” ACP-5187 multi-touch infotainment panel 
computers with Intel Core i7/i5 or Celeron Processors and 
Intel QM77 chipset. 
Both systems offer 
two 10/100/1000 
Base-TX Ethernet 
and multiple OS 
support, including Windows XP (supports Single Touch), 
Linux (supports Single Touch)and Windows 7 (supports 
Multi-Touch), while multiple I/O ports, such as the RS-232, 
six USB 2.0 (Two on rear), one Line-out, and a Mini Card slot 
allowing for versatile connectivity and expansion options. 
Both models incorporate one internal CFast Slot and a 2.5” 
SATA hard Disk Drive for ample storage, and up to 4G DDR3 
RAM inside.
aaeon Technology
www.aaeon.com

bluetooth smart enables world’s thinnest 
wireless touch surface
CSR plc has developed the world’s thinnest wireless touch 
interface to demonstrate the potential of the technology for 
computing interfaces. The flexible device, which is less than 
0.5 mm thick, claims to 
turn any area into a touch 
surface. Combining CSR’s 
low-power wireless technol-
ogy with the latest in print-
able, flexible electronics 
and touch screen sensing, 
the device can be used to 
extend the touch interface 
of tablets and smartphones. 
Light weight and flexible, 
the device can be integrated into a protective cover or used to 
create large touch zones on a desktop. With minimal weight and 
bulk, a full keyboard experience can be added to a tablet with-
out taking up valuable screen area. Thin enough to slip behind 
the pages of a notebook, the device can be used to pick up 
handwriting and sketches from the nib of a modified pen. The 
paper-thin surface is wirelessly connected using the CSR1010 
chip, part of the CSR µEnergy range, which is optimized solely 
for Bluetooth Smart. The Bluetooth Smart technology allows 
the device to connect to the latest iOS7 mobile devices and 
Windows 8 PCs using a fraction of the power of standard 
Bluetooth, enabling market-leading battery life and maintaining 
the smallest form factor. Touch latency is also minimized to less 
than 12ms, ensuring near instant visual feedback and enabling 
a seamless user experience. CSR partnered with Atmel and 
Conductive Inkjet Technology (CIT) to develop the ultra-thin 
wireless touch surface. The device uses Atmel’s touch silicon to 
sense multiple contact points on a surface, and can offer a full 
touch surface or power optimised key detection. The flexible 
membrane is enabled by CIT printed conductors produced on 
a reel-to-reel printing process. It can be printed to fit a range of 
tablet shapes and sizes.
CSR
www.csr.com 
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clinical review displays  
with antimicrobial coating
Brand license partner for Philips monitors, MMD has launched 
a brand-new line-up of Philips clinical review displays available 
in screen sizes of 21.5, 24 and 27” and featuring antimicrobial 

technology to inhibit patho-
gen exposure. The displays 
are fitted with ultra-sharp, 
high-quality panels and the 
DICOM-compliant D-Image 
technology for consis-
tent colour and greyscale 
reproduction. They feature 
a unique, antimicrobial 
coating to limit germ ex-
posure and contamination. 
A JIS (Japanese Industrial 
Standard) Z2801-compliant 

additive is incorporated directly into the housing material, creat-
ing this protective shield which can easily be wiped down with 
standard cleaning products without being damaged. The 24-
inch IPS display (C240P4QPYEW) and 27-inch AMvA display 
(C271P4QPJEW) both work with Clinical-D image technology, 
delivering the accuracy which clinical professionals need to make 
a confident diagnosis when their patients’ wellbeing is on the line. 
Compliant with DICOM, an international standard for producing, 
storing and displaying clinical imagery, the Philips Clinical Review 
Displays deliver superior greyscale rendering ready-calibrated 
compliant with the DICOM Part 14 standard to reveal finest 
detail. Both also feature a high brightness of 300 cd/m² allowing 
deployment in environments with high ambient light. The line-up 
of displays is complemented by a 21.5-inch USB powered moni-
tor (C221S3UCW) suitable for use in mobile clinical environments 
where AC power may not be conveniently accessible. Resolution 
is up to 1920x1080 pixels at a 60hz refresh rate for the 21.5 and 
27-inch units, 1920x1200 pixels at 60hz for the 24-inch display.
MMD
www.mmd-p.com

integrated projected capacitive touch tft 
displays target non-consumer environments
andersDX has released two new integrated projected 
capacitive touch TFT displays; one offers high resolution 
WXGA at 10.1” and the other comes in a portrait mode 3.5” 
hvGA module. The SCF1001 10.1” in-plane switching (IPS) 
display delivers 
a resolution 
of 1280x 800 
pixels in a 
compact form 
factor at a 
depth of only 
4.6mm. The 
display has 
wide viewing 
angles in either 
Portrait or Landscape mode, with consistent and accurate 
colours and excellent contrast, says the manufacturer. 
Enabling an iPad type User Experience, the SCF1001 has a 
fast responding, transparent touch panel supporting up to 
10 simultaneous touches, which uses single layer ITO glass 
for sensing. The entire assembly comprises a cover-lens 
and the touch panel with a COF tail optically bonded to the 
TFT module. The TFT display has an LvDS interface, while 
the PCAP touch panel controller from EETI comes with 
an I2C or USB interface. The SCF1001 is suitable for use 
in high end, graphics-rich applications, for both fixed and 
mobile devices with the display drawing just 2.8W maxi-
mum. The 3.5” SCF0305 is an hvGA 320x480 TFT which 
operates in native Portrait mode, supporting two simulta-
neous touches. The display is driven by an RGB interface 
while the touch panel communicates through an I2C port. 
Both displays are suitable for use in non-consumer environ-
ments, they offer a ready-assembled display/touch screen 
user interface solution and can be delivered with a black, 
and/or customised flush touch coverlens solution.
andersDX
www.andersdx.com
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Wireless cOMMunicatiOns

updating car ECus over-the-air
By Rudolf von Stokar

GETTING ThE GROWING amount of software in vehicles under 
control, reducing the costs and raise customer satisfaction at 
the same time? Is that even possible? As the amount of soft-
ware in automobiles grows, so too does the need to effectively 
manage that software asset. The telecom industry has a proven 
solution for remotely updating software on mobile devices. The 
technology is called Firmware Over-the-Air (FOTA) updating. All 
major mobile phone manufacturers and tier one operators have 
adopted FOTA successfully, performing more than 100 million 
updates per year with the benefit of providing new features and 
performance improvements, reducing customer care costs, 
avoiding product recalls, and increasing consumer satisfaction.

Today’s automobile contains many complex electronic 
systems; each may incorporate a large number of Electronic 
Control Units (ECUs) performing a single function and commu-
nicating via a common bus/network. In 2009, a premium class 
automobile had close to 100 million lines of software codes, 
compared to the F-35 Joint Strike Fighter with 5.7 million lines 
or with the Boeing 787 with about 6.5 million lines. Present day 
automobiles typically contain more than 60 ECUs such as the 
audio system, brake system, doors, lighting, engine, transmis-
sion, batteries, and more. 

The embedded software package size is now tens of mega-
bytes for engine and transmission controllers, while audio/info-
tainment systems are usually the largest and most complicated 
software units, often exceeding 100MB. This pushes the cost of 
software and electronics to reach between 35 and 40 percent of 
the total cost of a car.

How software updates are performed  
in today’s vehicles
There are many control modules in a vehicle, most of which are 
interconnected over some form of vehicle network interface 
(CAN, MOST, LIN, FlexRay). however, only a select few will 
have access to external cellular or Wi-Fi networks, typically the 
infotainment head unit or telematics module. It is possible to 
use an externally connected module as a gateway for updates, 
where firmware updates for other modules are received by this 
gateway module and then transferred to the appropriate module 
over a vehicle network. In any case, each of the vehicle control 
modules will potentially be subject to updates. 

There are several use cases today for updating automo-
bile software: because of recalls (mandatory or voluntary) or 
customer complaints, during scheduled maintenance or when 
delivering new features and applications.

The recall case is the most common, and it begins with a ve-
hicle manufacturer finding a problem with the vehicle functional-
ity. The affected functionality can be fixed by changing software 
in one of the vehicle’s ECUs. The appropriate ECU supplier is 
then requested to provide a new release. The supplier ships the 
software release to the Original Equipment Manufacturer (OEM), 
which tests it for quality assurance (QA). After that, the OEM 
notifies the dealers and owners of the recall via mail. The OEM 
sends the new software version to the dealers on a CD by mail 
as well. The dealer updates the reprogramming (serial commu-
nication) tools with the content from the CD. The vehicle owner 
drops off the vehicle at the dealer shop and the technician 
starts connecting a serial communication tool to the in-vehicle 
bus to access the targeted ECU. After performing the update 
and checking the targeted ECU for the new software version 
to make sure proper re-flashing happened, the customer picks 

Rudolf von Stokar is General Manager of Red Bend’s German 
subsidiary – www.redbend.com
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up the updated vehicle and the dealer charges the OEM for the 
recall labour. The update duration changes significantly depend-
ing on the module size and the speed of the serial protocol; 
however due to a lot of overhead, dealers are charging from one 
to two hours of labour for this service. There are some car mod-
els where the update can take more than two hours. It should 
be noted that programming tools are rather expensive, so there 
is a limit to the number of simultaneous re-programming.

Cable connection disadvantages
There are limitations and constraints with current software 
distribution and software update processes. Any update is 
distributed to all 
dealers. This takes 
time and resources. 
It may also cause 
delays in getting the 
latest software to the 
vehicles. In addition, 
all dealers need to 
maintain a software 
version library, which 
consumes resources. 

The download 
process and the 
manual setup take a 
long time, resulting 
in higher labour cost, 
inconvenience, and 
customer dissatis-
faction. Due to this 
long duration, the 
consumer needs to 
drop off the vehicle 
and return later to 
pick it up.  What’s 
more, the process 
cannot be scaled or 
performed in parallel, 
as it involves a physical connection. 

Some existing re-flashing methods require sequential 
updates, meaning from version 1 to 2 to 3, which can make 
the entire update process longer. Sometimes (for off-highway 
vehicles), the re-flashing equipment needs to be mobilized to 
the vehicle. 

It may take a long time from when the customer is notified 
to the time the vehicle is actually updated. Many customers do 
not respond to recall notices. For older vehicles, the OEM may 
not have the latest vehicle owner information, meaning some 
vehicles never receive needed updates. Conducting a success-
ful recall depends on the customer cooperation. 

Because the reprogramming of the ECU is performed manu-
ally, the customer becomes aware of the problem and overall 
customer satisfaction decreases.

Benefits of a cable-based  
reprogramming approach
Of course, there are also some advantages to the current repro-
gramming (cable-based) method. While FOTA is gaining wide 
acceptance for new automotive platforms, it will take few years 
until it is a widely adopted solution in the automotive industry. 
Connecting the car physically to the reprogramming equipment 
means it is reprogramed in a controlled environment. Because 
the vehicle immobilized under close supervision from a techni-

cian, any problem that occurs has more chances to be detected 
immediately. vehicle wired serial communication protocols and 
algorithms for reprogramming are proprietary and closed source 
by nature. As such, protocols provide an added layer of security 
against unauthorized software changes. Last but not least, this 
methodology is proven and has worked in the past.

firmware Over-The-air (fOTa) updates
The current method of updating software in cars was suitable 
when the amount of software was minimal. Now that software 
has become vital to the operation and feature-set of cars, the 
software updating process must be improved.

It is clear that per-
forming the update 
where the customer 
is instead of having 
to bring the car to 
the dealer represents 
a better and more 
optimized method in 
term of cost savings 
and user experience. 

however, it can 
introduce some 
potential procedure 
challenges such 
as how to make 
sure that the car 
will not be driven 
in the middle of the 
update. Therefore, 
FOTA adoption in the 
automotive indus-
try will take more 
time to become 
fully operational. 
The FOTA update 
process comprises 
three primary stages: 

generating the update, managing the delivery of the update, 
and performing the update.

Generating the update package 
To perform a FOTA update, a software update package contain-
ing defect fixes or new features must be generated. In order to 
make this package as small as possible (in general it is less than 
5% of the original software size), the update package includes 
only the changes (also referred to as the “delta”) between the 
version that already exists on the ECU and the new version 
being deployed to the vehicle. This update package is typically 
generated by the owner of the software, most often a tier 1 
vendor.

Update package delivery 
Once generated, the update package is published to a distribu-
tion platform. In the mobile industry, this platform is managed 
by either the mobile phone manufacturer or the network opera-
tor. In the automotive sector, this platform is managed by the 
OEM. This platform manages the various versions of the update 
packages and handles the actual network delivery (download) 
of the packages to the appropriate vehicle model and specific 
ECU. There are typically multiple versions of update packages, 
each intended for particular vehicle models and configurations. 
This portion of the process can be an integral part of an overall 

Fig. 1: The new ECU update process (FOTA versus cabled connection)
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Telematics or over-the-air (OTA) 
diagnostics system – see  
figures 1 and 2. 

A centralized software pack-
age repository is used for the 
FOTA use cases, which are 
described below. This central-
ized repository replaces the 
distribution of software up-
dates to the various dealers. It 
significantly reduces the Time-
To-Market (TTM) of any new 
software version. This system 
is also responsible for the delta 
package delivery to the device. 
There are several ways to 
perform such a delivery. In the 
mobile industry, most market 
players use a standard protocol 
developed through the Open 
Mobile Alliance Device Management (OMA-DM) organization.

Performing the update 
In this third stage of the process, the downloaded update pack-
age is used to perform the actual update (re-flashing) of the 
original software image. The update package and the FOTA up-
date software necessary to perform the update occupy a small 
amount of memory allocated within the embedded device in the 
vehicle (to address the challenges associated with the limited 
memory resources). In this stage, the FOTA update software 
validates that the correct update package has been received 
and that the update process has been successfully completed. 
It is important to mention that the FOTA updates do not need 
to be sequential and can support any-to-any software version 
update.

fOTa – the technology of the future
The car industry is going through the same trend that the mobile 
industry experienced eight years ago, where the need to main-

tain the increasing amount of software is forcing the industry 
to look for new, more efficient, and more cost-effective meth-
ods. Updating car ECUs has become a mandatory operation. 
The current mode of doing an update is costly, not customer 
friendly, and not flexible enough to cope with the rapid changes 
that are happening in the car industry.

FOTA technology is a proven, safe, and cost-effective 
method for OEMs and car manufacturers to manage the car 
software evolution, which is turning the car from iron driven to 
code driven. FOTA can help auto makers save time and costs, 
mitigate risk, and attract and retain customers. 

In addition, this can enable car manufacturers to establish 
new ways of up-selling services and deliver new features and 
applications to consumers throughout the car lifecycle.

Changing the existing update methodology to FOTA should 
be gradually performed. With the experience and lessons 
learned in the telecom industry, this migration can be smooth 
and successful for the automotive industry.

Fig. 2: What a typical Firmware Over-the-Air flow could look like.
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Solving the challenges of small cell 
architectures
By Tony Lefebvre

Stadiums, arenas, other large 
venues, high rises and dense urban 
areas need Distributed Antenna 
Systems (DAS) to provide adequate 
wireless coverage and capacity 
for tens of thousands of mobile 
subscribers. Large venues need 
DAS technology because the large 
number of people in a space over-
whelms the macro mobile network, 
leading to poor user experiences or 
the inability of the network to de-
liver voice and data services. hun-
dreds or thousands of subscribers 
may be simultaneously calling, tex-
ting, browsing the web, or upload-
ing or downloading video. handling 
these communications successfully 
requires a high amount of cellular 
capacity over a large and complex 
coverage area. In addition to DAS 
for licensed mobile services, these 
large venues may also have Wi-Fi 
services to offload some of the traffic from the mobile network, 
and these Wi-Fi networks need backhaul.

The DAS consists of a main hub or head-end that is linked 
to one or more mobile operator base stations. The main hub 

aggregates the RF inputs and transmits the cellular signal to 
remote antennas or radio heads connected by copper or fibre, 
and those remote units broadcast the cellular signal to specific 
services areas. The service area (whether a large stadium, high 
rise or downtown corridor) is divided into sectors, in which a 
specific frequency band or operator’s service is distributed. 
There is at least one remote radio head or antenna for each sec-
tor of the network. The key to implementing high  

Tony Lefebvre is Director of Product Management at TE 
Connectivity www.te.com – he can be reached at  
Tony.Lefebvre@te.com

Table 1: Optical multiplexing solutions.
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capacity DAS networks is to drive fibre and mobile services 
deeper into the network. The farther one can extend fibre into 
the network, bringing the signal to the user, the higher the 
capacity the network will support. But deploying fibre for a DAS 
can be a complex and expensive proposition. Fortunately, some 
new technologies make it easier and more cost-effective. There 
are several technologies that come into play to make it possible 
to transmit more capacity over fibre – see table 1.  Muxponders 
(or optical multiplexing solutions) are a primary category of fibre 
optimisation solutions.

Wave division multiplexing: when it is desirable or neces-
sary to combine transmit and receive 
path optical signals onto a single optical 
fibre, network engineers can use wave 
division multiplexing (WDM). Each WDM 
system consists of a host and Remote 
modules. At the host and Remote, 
a WDM chassis contains the WDM 
modules. Both the host WDM module 
and the Remote WDM module consist 
of a bi-directional wavelength division 
multiplexer. 

This approach reduces the fibre 
needed from a single fibre pair (two 
fibre strands), to a single fibre strand. 
It reduces fibre leasing requirements 
by 50%, cutting operational expenses. 
Up to 75 Mhz of RF spectrum can be 
transported over a single fibre strand. 
What’s more, existing fibre infrastruc-
tures can be used.

Coarse wave division multiplex-
ing: CWDM expands the fibre-saving 
properties of WDM by combining 
transmit and receive path optics onto 
a single fibre. This approach reduces 
the fibre needed from up to eight fibre 
pairs (16 strands), to a fibre pair (two 
fibre stands). This slashes fibre leasing 
requirements by a factor of eight, and 
up to 600Mhz of RF spectrum can be 
transported over a fibre pair. It also al-
lows the reuse of existing fibre infra-
structures.

Dense wave division multiplex-
ing: DWDM provides even more fibre 
savings in situations where there are 
potentially hundreds of fibre pairs to be 
deployed. It reduces the fibre needed 
from up to 44 fibre pairs (88 strands), to 
a fibre pair, decreasing leasing require-
ments and operational expenses. Up 
to 3,000Mhz of RF spectrum can be 
transported over a fibre pair. Existing 
fibre infrastructures can be reused.

Serial link combiner: A serial link 
combiner (SLC) is a fibre multiplex/
de-multiplex network element that can 
support up to 225 Mhz of RF spectrum 
over a single fibre pair. The SLC com-

Figure 1: Block diagram showing 192 fibre pairs in a stadium.
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bines up to three 3.072Gbps fibre links to a single 9.8304 Gbps 
(10 Gbps) single-mode fibre pair. SLC is a perfect optical multi-
plexing solution for neutral host architectures where it is neces-
sary to transport full-band, multi-band RF to a designated ser-
vice area, such as stadiums or urban core, where there is high 
sectorisation and capacity strain on the network. The composite 
10 Gbps fibre link can be multiplexed by using WDM, CWDM 
and DWDM to further reduce the amount of fibre utilised. SLC 
works with any solution that transports at the 3.072 Gbps data 
rate and offers a 13 dB optical budget (20 dB optical budget 
optional at 10Gbps data rate). An SLC reduces the fibre needed 
from up to three fibre pairs (six fibre strands), to a fibre pair 
(two fibre stands). It can be used with WDM, CWDM, or DWDM 
to further reduce fibre strands, which can translate in a 150% 
reduction of the fibre leasing requirements. This approach sup-
ports up to 225Mhz of RF spectrum transported over a single 
10 Gbps fibre pair (two fibre strands). Again, the existing fibre 
infrastructure can be reused.

Solutions in action
Much of the cost of deploying a DAS in high capacity areas 
comes not from the cost of the DAS equipment, but in the cost 
of the infrastructure and installation. Traditional analog DAS 
systems require one fibre or fibre pair between each head-end 
and remote antenna. This one-to-one requirement may lead to 
dozens of fibres being deployed to support installations with 
multiple remote or antenna locations. In many stadiums, for 
example, it is not uncommon for such a system to require 192 
fibre pairs for current and anticipated future needs to deliver 
multi-operator mobile – see figure 1. Pulling fibre and splicing it 
in the field is extremely expensive. And in this example, can rep-
resent roughly $250,000 for this part of the deployment alone.

CWDM and DWDM expand the data-carrying capacity of 
individual fibres and fibre pairs by multiplexing 8 (CWDM) or 80 
(DWDM) wavelengths on a single fibre. This, coupled with other 
pre-terminated fibre innovations, reduces the overall fibre count 
from 192 pairs to 12 pairs – see figure 2 - cutting the cost of the 
fibre deployment by more than 80%. 

In a world where DAS is a key solution for mobile networks, 
operators want to drive fibre as deep into the network as pos-
sible at the lowest possible cost. Optical multiplexing solutions 
reduce fibre counts dramatically to bring down the cost of 
network deployment, and make it possible to drive fibre deep 
into the network with a reasonable expenditure of labour and 
resources.

Figure 2: Block diagram showing 12 fibre pairs in a stadium.
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swarm radio platform measures 50x24x6mm
A developer of real time location services (RTLS),  
nanotron Technologies has expanded its swarm product fam-
ily, providing additional swarm radio modules optimized for 
new application areas. The latest swarm radio mini module 

measures 50x24x6mm and comes with 
a serial host interface. Mini and maxi 
modules have been developed to meet 
specific industry requirements. The 
smaller unit has been designed for por-
table, small-size, low-profile and high-

volume applications while the swarm radio maxi unit offers 
a higher ranging precision for mobile volume applications, 
it addresses precision portable applications. The different 
swarm radio types are interoperable over the air-interface. 
The application-programming interface has been expanded 
and harmonized to enable all swarm radios to interact seam-
lessly, enabling easy IP re-use. The flexible and expandable 
platform supports many different applications and network 
topologies. The radio modules help to solve several prob-
lems wherever distance monitoring and automated com-
munication are crucial. Swarm radios can be deployed for 
emerging robotic, smart machine and workflow management 
applications.
Nanotron Technologies
www.nanotron.com

arM makes sensinode code freely available  
to boost the internet of things
UK processor designer ARM has bought Finnish software 
developer Sensinode for an undisclosed sum and made its 
technology freely available to boost its move into the Internet of 

Things. Sensinode has 
led the creation of the 
6LoWPAN and CoAP 
standards for low cost 
low power devices, and 
has been a key contrib-
utor to the IETF, ZigBee 
IP, ETSI and OMA 
standardization efforts. 
The NanoStack and 
NanoService software 

will be available through the open source mbed development 
environment to encourage more users to adopt the technol-
ogy in IoT projects. ARM says it will continue the commercial 
offering to existing and new customers such as Atmel and TI, 
both of whom are ARM customers as well. Sensinode licensed 
its 6LoWPAN stack and router solutions, the NanoStack 2.0 and 
NanoRouter 3.0 to Atmel in June for developing power-efficient 
IPv6-based embedded wireless products. Sensinode’s Na-
noStack 2.0 is used with Atmel’s AvR-based ATmega256RFR2 
wireless MCU, while the NanoRouter 3.0 will support Atmel’s 
SAM4E ARM Cortex-M4 flash-based MCU and AT86RF231 or 
AT86RF233 ultra low power IEEE 802.15.4 RF transceivers. The 
firmware for the NanoStack 2.0 and NanoRouter 3.0 firmware 
is available through the Atmel Gallery embedded app store in 
Atmel Studio 6 which will now compete with mbed.
aRM 
www.arm.com
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Wireless chip is compatible  
with the 868MHz Wireless M-bus
Lapis Semiconductor has developed a wireless communication IC 
compatible with the 868Mhz Wireless M-Bus, the European smart 
meter communication standard. The 868Mhz band Wireless M-Bus 
data transmission protocol 
for smart meters is likely to 
become popular in Ger-
many and the surrounding 
countries and ultimately 
adopted as the mainstream 
communication method in 
Europe. It has three modes. 
Signals must be discriminat-
ed differently for each mode 
based on the operating 
function. The ML7406 supports the frequency band from 750Mhz 
to 960Mhz, making it also compatible with the ARIB STD-T108 
standard in Japan as well as the global standard IEEE802.15.4g.  
The chip integrates a Wireless M-Bus packet handler designed 
to perform hardware-based processing of a variety of functions, 
such as simultaneous standby for interoperability between C and T 
Modes, automatic discrimination of Format A and B messages in C 
Mode, and address filtering that automatically distinguishes whether 
packets are intended for this or other devices. As a result, microcon-
troller operating rate is reduced by about 20% compared with con-
ventional software-based systems, significantly cutting device power 
consumption. Lapis Semiconductor can supply sample software 
and C source code that include all of the T, C, and S Mode functions 
compatible with EN113757-4:2011 in the Wireless M-Bus protocol 
stack. An industry-standard OMS-compatible protocol stack usable 
without modification in OMS-based meters, along with Wireless M-
Bus protocol analysis software, can be licensed from Steinbeis.
Lapis Semiconductor
www.lapis-semi.com

ecall system supports Gps and Glonass
Starting in 2015, the automatic emergency call function 
(eCall) will be required throughout Europe in all new vehicle 
models. Russia also plans to start the gradual implementa-
tion of a similar system that same year. To meet this demand, 
automotive infotainment solution provider connectivity Peiker 
acustic Gmbh has introduced a Network Access Device 
(NAD) - anUMTS module that enables the exchange of data 
between the vehicle and its surroundings. In addition to auto-
matically placing an emergency call to the appropriate emer-
gency dispatch center, the device also transmits important 
information such as the vehicle’s location after the accident, 
technical vehicle data, and, as an option, the number of oc-
cupants. This helps make it easier for emergency responders 
to find the vehicle quickly and provide the necessary assis-
tance. Alongside the global navigation satellite system GPS, 
the NAD also receives information from the Russian Glonass 
satellites. This allows the deployment of the systems in both 
Western Europa and Russia. Plus, Peiker’s prototypes were 
the only ones to come through the border crossing between 
Russia and Finland successfully.
Peiker
www.Peiker.com 

3.5G wireless gateway connects remote 
devices and mobile equipment
Lantronix has just launched PremierWave XC hSPA+ 
(3.5G), a high speed gateway and application server 
designed for easy mobile and remote device connecti 

vity. The PremierWave XC family is designed for applica-
tions in a variety of vertical markets including telemat-
ics, industrial automation, healthcare, energy or utilities. 
The product enables remote access and management 
of virtually any serial equipment or device through the 
use of the Lantronix device server application suite and 
optional custom programming environment. Addition-
ally, the PremierWave family is critical for applications 
deployed in areas that do not have an Ethernet or Wi-Fi 
infrastructure, or for installations that have such con-
nectivity but rely on cellular for failover backup, ensur-
ing redundancy. It features penta-band UMTS/hSPA+, 
quad-band GSM/GPRS/EDGE, Ethernet-to-Cellular 
routing, Ethernet-to-Cellular failover and failback, and 
SMS capability for relay control, event notification, and 
tunneling. Dual network connectivity (Wired Ethernet 
and Cellular) offers flexibility and redundancy.
Lantronix
www.lantronix.com

tiny bluetooth smart wireless module
Murata has announced the LBCA series of ultra compact and 
ultra low power consumption Bluetooth Smart modules. Mea-
suring only 5.4x4.4 mm (LBCA2BZZFZ without antenna), these 
surface mount devices are a quarter 
of the size of previous models and 
are aimed at the increasingly wide 
range of wearable devices, especially 
wristband-type applications, such as 
fitness monitoring, smart watches and 
remote controllers. Conforming to the 
Bluetooth 4.0 low energy protocol, the modules are available 
both with (LBCA2hNZYZ) or without a built-in antenna (LB-
CA2BZZFZ)). With a 0 dBm output power, the modules typically 
have a range of 30 metres. Interfaces include UART, SPI, I2C 
and GPIO. Peak current consumption is up to 4.5 mA, dropping 
down to a deep sleep current of 0.6 µA or less. Average current 
consumption during communications is 6 µA when 20 bytes of 
data are transmitted once per second. It is anticipated that with 
this use case up to 4 years operation is possible when using 
CR2032-type coin cells. The modules come certified to FCC/IC, 
CE and TELEC regulations, significantly helping to reduce the 
development costs and time-to-market for new designs.
Murata
www.murata.eu
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arbitrary waveform generator  
synchronizes up to 12 channels
Agilent Technologies has introduced streaming and multi-
channel synchronization functionality for its M8190A high-
speed arbitrary waveform generator, making testing more 
realistic with long playtime 
and parallel signal genera-
tion for multi-emitter support. 
By combining streaming 
functionality and the ability to 
synchronize up to 12 chan-
nels, engineers can simulate an entire plane flight instead of 
just milliseconds of flight data at a time. Real-time events can 
influence signal scenarios, which makes testing as realistic 
as possible. The M8190A now can generate waveforms while 
downloading new waveforms into memory, which overcomes 
previous AWG limitations and streamlines testing significant-
ly. This new functionality is now part of the M8190A product 
offering. Agilent’s unique ASIC allows the M8190A to change 
amplitude, frequency and phase on the fly. That means engi-
neers no longer need to conduct time-consuming downloads 
to change parameters. They can perform margin tests more 
efficiently by changing the parameters during runtime.
agilent Technologies
www.agilent.com

Wireless battery free sensor systems 
continuously monitor and transmit data
Farsens has developed wireless sensor devices that can be 
used without batteries. Based on UhF RFID technology, these 
sensor tags are able to continuously monitor and transmit data, 

together with an 96-bit EPC unique 
tag identifier, to any EPC Gen 2 stan-
dard compliant reader. Farsens has 
packaged everything needed to run 
a full passive sensor system includ-
ing several RFID-based sensor tags, 
a commercial UhF RFID reader, a 

reader antenna, a reader power supply and an Ethernet cable to 
connect to a PC or a laptop. The kit also comes with a software 
program to display the sensor tag data. Tags in these kits come 
in non-protected PCB formats for custom encapsulation or em-
bedding in non-metallic assets/materials. Four sensor options 
are available. The BFTS (battery free temperature sensor) kit is 
for temperature sensing with the Fenix sensor tags, the BFPS 
kit is for pressure sensing with vortex sensor tags, the BFOS kit 
comes with the Kineo orientation sensors used to monitor spa-
tial orientation of assets, and the BFSS kit packs the company’s 
X1 switch sensor RFID tags to monitor the open/close status of 
a mechanical switch.
farsens
www.farsens.com
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Communicating with robots
By Rob Hatfield
TALKING TO MAChINES is still an awkward experience. Until 
recently, advancements in machine interpretation of human 
speech had not gone far enough to bring meaningful benefits 
to mainstream users. Current developments in low power audio 
technology have the potential to improve this man-machine 
relationship permanently as bottlenecks that previously ob-
structed real progress in speech recognition are removed. A 
path to an era of rapid innovation in human-machine interaction 
is now opening up. This will lead to interesting developments 
in the way we interact with machines that can listen to us and, 
increasingly, understand us.

Speech is perhaps the most natural way for humans to com-
municate but the introduction of a machine into the process 
creates a need for new behavioural protocols, particularly where 
there are no on-going visual cues from the other party dur-
ing speech. The first 
telephone calls were a 
little awkward for early 
users and the broken 
conversational style of 
two-way radio still re-
quires a little adjustment 
for new users today. In 
both cases, common 
practices quickly devel-
oped to achieve a fairly 
natural communication 
style, largely because 
the other party was also 
human. As mobile users 
are confronted with new speech recognition interfaces, they will 
face similar challenges to those of much older communication 
media.

In a more recent example, the touchscreen revolution 
demonstrated how new, unfamiliar and awkward interfaces are 
thrust into mainstream use and popularity if they perform with 
high quality and include features that add value to the user 
experience.

It is therefore worth defining “performance” of voice control 
in a much broader sense than has traditionally been the case. 
More future-proof solutions can then be designed which take 
account of next-generation bottlenecks.

building a high-performance speech 
recognition solution
very simple performance metrics have traditionally been used 
for speech recognition solutions. These metrics are usually 
quoted as single “accuracy” or “hit rate” figures, essentially in-
dicating the probability of correctly identifying words or phrases. 
A much broader and thought out approach, which reflects the 
longer-term potential of speech interfaces to provide the same 
level of comfort and engagement for users as touchscreen 
interfaces, is needed when defining “performance”. Quality of 
interpretation, essentially a form of artificial intelligence, going 

much further than basic word recognition, plays a key role. 
Access to all device functionality also makes speech recogni-
tion a viable alternative to touchscreens and interestingly this 
also makes the technology applicable to a much greater range 
of device types. This could be ported to smaller devices such 
as wearable technology. Low response latency and a natural, 
“protocol-free” interaction, which performs well amid ambient 
noise, also improve the experience. Careful system design is 
required to enable device-level signal processing to combine 
well with cloud-based intelligence to bring these performance 
enhancements to users.

Removing the button
The most significant ergonomic limitation of speech recognition 
today is the need for button-press or other mechanical activa-

tion, restricting usability 
in many environments. 
This mechanical trigger 
is ultimately the result 
of a power consump-
tion limitation. In order 
to maintain competi-
tive battery-life figures, 
standby power budgets 
are extremely low in 
mobile devices, typically 
single-digit milliamps of 
battery current. It is not 
feasible to run speech 
recognition (or at least 

arbitrary speech recognition) continuously when power budgets 
are this low.

A button-press trigger has until now provided a crude solu-
tion to this problem, minimising average power consumption by 
disabling speech recognition until the button is pressed. how-
ever, modern voice triggering functions are now being featured 
on the latest high-end audio hubs as OEMs look to make voice 
recognition features slicker and easier to use. Reducing the av-
erage power footprint of speech recognition dramatically, even 
to levels that fall within standby-mode budgets, allows the host 
processor to ‘sleep’. This power reduction (typically an order of 
magnitude) is so significant that the button-press requirement 
can be removed altogether.

Voice trigger architecture choices
A voice trigger is a short key word or phrase (such as “hello 
phone”), which causes the device to wake up and respond to 
subsequent speech input. The semi-autonomous low-power 
“always-on” processing domain illustrated in figure 1 provides a 
platform for this voice trigger. 

Audio hubs provide a natural home for the voice trigger 
function, featuring interfaces to all internal and headset micro-
phones as well as typically running during standby-mode any-
way, for other reasons such as accessory interface monitoring. 
This reduces duplication of utility functions in the system such 
as clock generators and voltage references, reducing quies-
cent power. hardware optimisations in audio hubs targeted 
at voice wake-up allow signal processing cycles to be kept to 

Rob Hatfield is Principal Solutions Architect at Wolfson 
Microelectronics – www.wolfsonmicro.com he can be reached 
at Robert.Hatfield@wolfsonmicro.com

Fig. 1: Always-on voice trigger using an audio hub.
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an absolute minimum as the noise profile of the 
environment changes, minimising average battery 
currents. 

Alternative architectures tend to fall into two 
categories: discrete solutions and System-on-Chip 
(SoC)-based voice triggering. The power con-
sumption profiles and user interaction styles can 
depend strongly on these architecture choices. 
Software architecture, particularly in the man-
agement of use case transitions and serial port 
configuration, also plays a role in determining 
conversational styles.

SoC-based voice triggers, as shown in figure 2, 
tend to suffer from the very high quiescent power 
overheads caused by the main central processing units (CPU) 
being permanently active. The battery current overheads for 
these solutions are typically an order of magnitude higher than 
those of audio hub-based solutions.

Discrete solutions as shown in figure 3 frequently use differ-
ent hardware interfaces from the main audio channels. This can 
sometimes lead to audio discontinuities as the management 
of use case transitions and noise reduction enable/disable is 
complicated by the different latencies and signal 
formats across the different integrated circuits 
(ICs). These discontinuities can sometimes cause 
conversations to be interrupted, in particular as 
the transition to active mode operation occurs, 
leading to a requirement for audible prompts 
which constrain conversational style. In some 
cases access to a limited number of microphones 
can also restrict usability (for instance operation 
with headset microphones).

Ensuring a positive user experience
As with all technological innovations that funda-
mentally change the way users interact with con-
sumer devices, the true measure of success is the 
way the user responds to the changes expected of 
them. Referring to the example of touchscreens, 
the ultimate aim of new voice control technologies 

is that they should become an accepted and expected feature 
of the next generation of mobile hardware. We will probably 
learn fairly quickly how to interact with a new generation of 
machines that respond to speech, in much the same way as 
we developed an intuitive familiarity with touchscreens, to the 
extent that touch functionality has become a standard feature of 
new devices hitting the market. 

Nevertheless, unlike older speech communication technolo-

Fig. 2: SoC-based voice trigger.

Fig. 3: Discrete voice trigger solution.
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JpeG 2000 encoder and decoder cores  
address multi-channel ultra HDtV
Barco Silex has released a range of single-chip, multi-channel 
8K UhDTv JPEG 2000 cores, implemented on the 28nm FPGAs 
and SoCs of Altera and Xilinx. Because they fit into a single 
FPGA or SoC device, these ultra-high resolution JPEG 2000 
cores enable manufacturers to develop future-proofed solu-
tions for UHDTV. Their flexible and scalable architectures give 
customers a unique upgrade path, ranging from ultra-compact  
JPEG 2000 hD and DCI cores in the smallest FPGA devices to 
multi-channel 4K and 8K UhDTv.
barco Silex 
www.barco-silex.com

transcoding engine enables home gateways  
to stream any content to any device
STMicroelectronics has introduced what it claims to be the 
industry’s first transcoding engine to enable a home gateway 
to distribute any type of content to any type of connected 
device in the home. Initially implemented in the STih416 
(‘Orly’) and fully supported in the recently introduced 
STih407/STih410/STih412 (‘Monaco’) SoCs, the new trans-
coding engine is set to become an integral part of all of ST’s 
home Gateway solutions.
The IC leverages the best-of-breed Faroudja de-interlacing 
and post-processing techniques to convert any digitally 
encoded stream into any other format suitable for devices 
that would lack the processing power or memory capacity to 
handle the data directly. The technology is supported in ST-
Microelectronics’ chipsets by the company’s software based 
on the open GStreamer standard.
STMicroelectronics
www.st.com

ultra-low power image processor ic relies  
on Deeply Depleted channel transistors
Suvolta and Fujitsu Semiconductor have announced what 
they claim to be the first Deeply Depleted Channel (DDC) 
transistor-based chip, the MB86S22AA Milbeaut im-
age processor IC. Manufactured 
on “CS250S” technology, which 
combines Fujitsu Semiconductor’s 
55nm process with DDC technol-
ogy, the IC boasts 30 percent lower 
power consumption and roughly 
twice the processing performance 
compared to existing products, say 
the companies. Fujitsu Semiconduc-
tor is SuVolta’s first licensee of the 
DDC technology. Since the collabo-
ration was announced in June 2011, the companies have 
successfully brought up the DDC technology at the 65nm 
and 55nm nodes, meeting all production, yield and reliabil-
ity requirements. MB86S22AA is the latest product in the 
seventh-generation M-7M series of Milbeaut image proces-
sors, aimed at applications ranging from digital SLR cameras 
to smartphones. It includes features such as a new image 
processing algorithm with greatly improved optical correc-
tion capabilities, faster processing thanks to a newly devel-
oped Integrated Image Processor circuit and improved high 
dynamic range photograph quality using a JPEG-hDR format 
developed by Dolby Laboratories. In combination, these 
advances enable roughly double the performance of existing 
products when processing still images. In terms of video pro-
cessing, as well, proprietary algorithms make it possible for 
h.264/AvC compression and decompression on full-hD 30p 
and 60i video. This makes the new chip suitable for high-res-
olution, high-performance image processing in digital SLRs 
and high-end compact digital cameras. Suvolta’s technology 
has been demonstrated to reduce total power consumption 
by up to 50 percent while matching the operating speed of 
the same circuit implemented in conventional transistors or 
increase operating speed by up to 35 percent while matching 
the power consumption of conventional designs. It also cuts 
transistor variability by up to 50 percent, improving memory 
performance and manufacturability. Suvolta’s technology 
uses planar, bulk CMOS, it can bring power-performance 
improvements to CMOS-based logic ICs from 90nm all the 
way to sub-20nm, as well as DRAM products.
fujitsu Semiconductor 
jp.fujitsu.com/fsl/en/

gies where a human is at the far end, it is still not certain that, 
after familiarisation with the technology’s behaviour, users 
will benefit from useful or enjoyable conversations with their 
devices. Much will depend on the technology’s performance but 
today’s criteria for measuring speech recognition performance 
are crude and unlikely to be sufficient to describe the effective-
ness of future generations of speech recognition systems. A 
much broader approach is needed, with consideration given to 
higher levels of machine intelligence and interaction with the 
rest of the system and with the cloud. An audio architecture 
which does not limit or delay next generation improvements 
will enable these performance leaps to take place much more 
rapidly, largely unconstrained by hardware and lower-level firm-
ware. It is already possible to build mobile devices with this kind 
of technology.

The standby-mode audio processing capabilities of low 
power audio hubs are already removing some of the greatest 
bottlenecks in speech recognition usability. Although the re-
moval of the button-press is an important milestone, it is simply 
one of many speech recognition enhancements available for 
mobile platform designs today. By making the right architectural 
choices during the integration phase, a fully natural communica-
tion style can be enabled which can profoundly change the way 
we use our mobile devices over the next few years.
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JpeG2000 raW fpGa ip-cores compress  
camera bayer pattern images
intoPIX has introduced a new range of JPEG2000-RAW IP-cores for FPGA that 
manage HD, 4K or 8K Bayer image sensor output from 10 to 16-bit with an efficient 
raw visually lossless compression at various frame rates. Today, a simple raw 

Bayer-pattern image at 
16 bits, at a resolution of 
4256 by 2848, repre-
sents about 23MB (at 
60 fps, this implies that 
1,4 GB per second has 
to be stored). In com-
parison, a JPEG2000 
compressed RAW file 
drastically reduces the 
file size while preserving 
pristine image quality, 

suitable for the vast majority of usage scenarios ranging from 4:1 to 20:1. Shooting 
in compressed JPEG2000 RAW allows users to manage higher image quality within 
the constraints of the recording medium compared to other formats at the same 
file size. The wavelet scalability of JPEG2000 enables to encode image features at 
different formats separately. As a result, low-resolution preview can be decoded, 
without processing the entire high-resolution file. It makes it easier to directly view 
and edit large video files on desktop computers. Last but not least: the royalty-
free JPEG2000 standard is already widely adopted by the Cinema and Broadcast 
industries and recognized for its high quality in production and post-production 
workflows. The new intoPIX JPEG2000-RAW IP-cores generate fully standard 
JPEG2000 files (ISO 15444-1) from a camera’s digital sensor in such way that it 
maximizes Cinema and Tv production and post-production capabilities. It achieves 
this by storing each of the sensor’s color channels separately, prior to conversion 
into a full color image with an optimized and flexible rate allocation. Similar to the 
RAW files advantages, it preserves the access to any demosaicing algorithms, 
white balance, exposure and color grading in post-production.
intoPIX
www.intopix.com

Mipi csi2 interface bridge ic integrates de-interlacing  
and video scaling functions
The T358749XBG from Toshiba Electronics Europe is an hDMI to Mobile Industry 
Processor Interface (MIPI) bridge IC that integrates video de-interlacing and video 
scaling. The new chipset enables hDMI video streams to be recognized and read 
directly by application processors and provides a quick path to other processor 
application areas without having to perform time-consuming processor redesigns. 
By providing on-chip support for video preprocessing of video de-interlacing, video 
scaling and video format conversion, the T358749XBG, replaces software process-
ing and significantly reduces memory bandwidth on the host processors deployed 
in consumer electronics. The new IC is suitable for use in a wide range of devices, 
such as smart set-top boxes, smart Tvs, smart monitors, small form-factor PCs 
and smart media players.  Toshiba’s T358749XBG supports hDMI 1.4 for video 
format resolutions of up to 1080P at 60fps (RGB, YcbCr444: 24-bpp, YcbCr422 
24-bpp), as well as hDCP 1.3 and 3D. Maximum hDMI clock speed is 165Mhz and 
the MIPI CSI2 output video interface offers four data lanes at a maximum 1Gbps/
lane link speed. The 7x7mm interface bridge IC also supports multiple audio in-
terfaces, including I2S, TDM, S/PDIF, and MIPI Serial Low-power Inter-chip Media 
Bus (SLIMbus), making it suitable for a wide range of audio video applications. 
Available in an FGA80 package the IC supports hDMI source voltages of 3.3v, 
MIPI/Core/PLL voltages of 1.2v and has an I/O of 1.8v-3.3v. Samples are currently 
available and mass production is scheduled to start in December this year.
Toshiba Electronics Europe
www.toshiba-components.com
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cMOs and ccD image sensors target  
intelligent traffic and machine vision
The KAC-12040 image sensor from Truesense Imaging is a 
12 megapixel (4000x3000) CMOS device that combines high 
resolution and high frame rate with support for multiple re-

gions of interest and interspersed video 
streams and excellent near-IR sensitivity. 
The KAI-02170 and KAI-04070 image 
sensors, part of the Truesense 7.4-micron 
interline transfer CCD family, offer 1080p 
(1920x1080 pixel) in a 1-inch optical 
format and 4 megapixel (2048x2048) in a 

4/3 optical format, respectively, with frame rates of up to 60fps 
and 28fps. Dynamic range of the new devices is 70 dB (and can 
be extended to 82 dB in binned pixel operation) and they pro-
vide -115 dB of smear rejection, allowing them to excel under 
the most challenging imaging conditions.  The new devices are 
also pin- and package-compatible with Truesense Imaging’s 5.5 
micron pixel family of products, allowing camera manufacturers 
to easily leverage existing camera designs to support the new 
devices. These sensors ship in monochrome and Bayer color 
configurations. The KAI-02170 and KAI-04070 devices are also 
available with Truesense’s Sparse color filter pattern. Evalua-
tion kits are available for all three devices that allow imaging 
performance to be quickly and easily examined in detail without 
the need to develop a full camera design.
Truesense Imaging
www.truesenseimaging.com

single-point status lamp enables touch-based 
machine activation
The EZ-Light K30 Touch from Banner Engineering is a single-
point device designed for efficient machine activation and 
pick-to-light operations. Offered in a compact, rugged design, 
the K30 Touch button provides simple, precise 
performance, easily changing from green to red 
with the touch of a finger, hand or whole palm, 
with bare hands or work gloves. Featuring an 
ergonomic design, the status lamp requires no 
physical pressure to operate, preventing stress 
on hands and wrists from constantly pressing 
buttons to actuate machines or verify correct 
picks. Designed for flexible use, the K30 Touch 
is available in 1- or 2-colour models and offers either latching or 
momentary outputs. The sealed unit features a housing rated to 
IP69K, allowing it to withstand harsh conditions and moisture in 
challenging environments. Its 22-mm threaded base fits most 
control panels, making it a drop-in replacement for standard 
pilot lights and push buttons.
banner Engineering
www.bannerengineering.com

pico-itX motherboard with ti sitara 3874 
boosts efficiency in small, rugged appliances
Kontron is accelerating the development of especially robust 
and energy-saving ARM-based small form factor (SFF) devic-
es with its first extended temperature motherboard design. 
The KTAM33874/pITX uses TI’s 
Sitara 3874 800Mhz ARM Cortex 
A8 processor and provides tablet 
PC class performance and a com-
prehensive range of standard and 
embedded computing interfaces. 
With its Pico-ITX compliance it offers OEMs the possibility to 
realize cost-efficient SFF embedded appliances based on a 
standardized form factor. OEMs can now exploit the whole 
ecosystem which to date has been used for x86 technology. 
If no individual hardware adjustments are required, then the 
board, which supports Linux, Android and Windows WEC7 
is application-ready and can be immediately deployed. The 
Pico-ITX board based on the ARM Cortex A8 single-core 
processor boasts a low TDP (Thermal Design Power) which 
makes it extremely suitable for compact, fanless applica-
tions. It is also the first Kontron motherboard designed from 
scratch for the extended temperature range of -40 °C to 
85 °C. For the KTAM3874/pITX with energy-efficient ARM 
processor technology Kontron has announced a minimum of 
7 years long-term availability. On a 100x72mm sized stan-
dard small form factor, the board offers an extensive range 
of interfaces and on-board Flash memory. A SIM card slot 
and the low average power consumption of less than 5 watts 
facilitate the development of appliances in self-sufficient 
continuous operation in environments without power supply 
or network lines. The KTAM3874/pITX is available with the 
single-core Sitara 3874 with 3D graphic acceleration and 
supports up to two independent displays both with resolu-
tions of 1080p (full hD) connected via hDMI 1.3a and 24-bit 
dual channel LvDS. Sound is provided by analog audio I/O. 
Kontron
www.kontron.com

free direct modelling tool helps engineers 
with 3D design
RS Components has worked with SpaceClaim on a tool to 
help engineers with the physical elements of their designs, 
from enclosures to interface panels, without having to learn 

complex feature-based 3D tools. 
It can also be used for devel-
oping early prototypes, either 
as a PDF or on a 3D printer. 
DesignSpark Mechanical aims to 
overcome the two major barriers 

to entry faced by potential users who do not currently have 
access to a 3D design solution: the cost and the consider-
able investment in learning time associated with traditional 
3D CAD tools. Not only is DesignSpark Mechanical free, 
it uses direct modelling to make it easier to use so that 
engineers and others involved in product development can 
become fully conversant with the software within minutes, 
rather than the weeks or months required to become skilled 
with traditional 3D CAD tools. The use of DesignSpark Me-
chanical early in the design cycle can eliminate much of the 
time-consuming rework associated with traditional product 
development processes. DesignSpark Mechanical’s STL out-
put format enables direct export of the designs to 3D print-
ers. RS and Allied have also collaborated with world-leading 
3D content company TraceParts to provide access to millions 
of models from the online tracepartsonline.net CAD portal in 
DesignSpark Mechanical format. DesignSpark Mechanical 
employs a powerful methodology called ‘direct modelling’, 
using simple gestures to enable real-time editing.
DesignSpark Mechanical
www.designspark.com.
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noise cancellation speaker driver ics  
produce zero audible hiss
ams has introduced the AS3435 and AS3415 ANC speaker drivers designed 
fornoise cancellation stereo headsets with zero audible hiss. The chips are also 
the industry’s first ANC (active noise cancellation) ICs to feature integrated bypass 

switches. The AS3435, for feedback systems, and 
AS3415, for feed-forward systems, incorporate new 
ultra-low noise amplifiers with a 900 nV input referred 
noise floor. The devices’ audio characteristics include 
35mW stereo output power with ThD+N of 0.1% into a 
32Ω load and a typical signal-to-noise ratio of >110dB. 

The AS3435 and AS3415’s integrated bypass switches allow the music signal com-
ing from the 3.5 mm audio jack to be routed through the ANC chipset without any 
power source connected to the device. By eliminating the external switch, this fea-
ture helps to reduce bill-of-materials cost and the size of the PCB. Featuring typical 
power consumption of 10 mW at 1.5 v in noise cancellation mode, either device 
can support operation for more than 100 hours from a single AAA battery.
ams aG
www.ams.com

Durable magnetic rotary sensor enters mass production
Alps Electric Europe has developed the RDCC0 Series rotary sensor for angle detec-
tion in devices such as foot controllers (pedals) for products like sewing machines, 
musical instruments and amusement machines. Many of the most commonly used 

rotary sensors are resistive sensors that perform 
detection through contact and their precision 
and durability can be improved only to a certain 
extent, limited by the effects of abrasion and 
noise caused by sliding. The RDCC0 Series non-
contact magnetic rotary sensor uses of an ALPS-
developed high-precision magnetic element for 
accurate angle detection, with a linearity of ±2%. 
The non-contact design eliminates contact abra-

sion, contributing to a long operating life of 10 million cycles, compared to one million 
cycles for normal rotary sensors. The RDCC0 Series comes with screw holes and a 
connector terminal on the side, for integrated into end products without a PCB.
alps Electric Europe GmbH
www.alps.com

innovative data converter technology aims to revolutionize 
position and motion sensing solutions
Texas Instruments claims to have ‘invented’ a new data converter category that 
uses coils and springs as inductive sensors to solve difficult system sensing 
problems. Claimed to be an industry’s first, the LDC1000 inductance-to-digital 

converter (LDC) can be used to create sensors using low-
cost and readily available PCB traces or metal springs. 
Texas Instruments claims the LDC technology will enable 
sub-micron resolution in position-sensing applications 
with 16-bit resonance impedance and 24-bit inductance 
values. The LDC1000 offers reliability benefits because 
contactless sensing is immune to nonconductive contam-

inants, such as oil, dirt and dust, which can shorten equipment life. The technol-
ogy allows flexible use of low-cost sensors, located remotely from the electronics, 
where PCBs cannot be placed. In addition, the technology requires no magnets 
and supports pressed foil or conductive ink targets. The LDC1000 consumes less 
than 8.5 mW during standard operation and less than 1.25 mW in standby mode. 
An evaluation kit is available, which includes an MSP430F5528 microcontroller.
Texas Instruments
www.ti.com
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to win: three usb-based 
multifunction instrument packages
This month’s reader offer consists of three USB-based 
instrument packages worth 360 Euros each, combining 
EasySYNC’s Stingray multifunction instrument (USB-based 
oscilloscope) with the company’s ES-DLA-16 lightweight 
single channel logic analyser, together with a pair of hP3060 
oscilloscope probes. Measuring 116x30x100mm, the 
Stingray multi-
function instru-
ment (DS60M10) 
is powered from 
USB and needs 
no external power 
supply. It com-
bines the functions 
of oscilloscope, data logger, spectrum analyser, frequency 
meter and voltage meter functions in a single instrument. 
With simultaneous 10/8-bit sampling on two channels and a 
native sampling rate of 60Mhz for the oscilloscope, the unit 
also runs as a data logger up to 1K samples with sophisti-
cated hardware triggering. The DS60M10 oscilloscope also 
has a 3rd channel which can be an external trigger input. 
The ES-DLA-16 single channel logic analyser combines 
the functions of RAW, Run Length Encoding, internal and 
external clock and 16 channels into one unit. Maximum 
sampling rate is 60Mhz or 4-bit RAW with an external clock 
input. It features a search function, zoom in, zoom out and 
full view display. The unit comes complete with an attractive 
enclosure with rubberized mouldings, portable carry case, 
one USB cable and two testing cables/probes. The hP3060 
oscilloscope probes feature an input bandwidth of 60Mhz 
and come with a full set of clips and accessories. Input im-
pedance is 1Mohm in x1 mode and 10Mohm in x10 mode.

Check the reader offer online at
 

www.electronics-eetimes.com

ReaderOf fer

MOsfet platform delivers integrated schottky 
performance with low leakage current
NXP Semiconductors N.v. has released the NextPowerS3 30-v 
MOSFET platform incorporating the company’s ‘SchottkyP-
lus’ technology.  NextPowerS3 is the industry’s first MOSFET 
to deliver the high frequency, low spiking performance usu-
ally associated with MOSFETs with an integrated Schottky or 
Schottky-like diode but without problematic high leakage cur-
rent. NextPowerS3 30 v is suitable for a variety of applications, 
including high efficiency power supplies for telecoms and cloud 
computing, high performance portable computing and battery-
powered motor control, such as rechargeable power tools. 
The trend in recent years has been to create faster and faster 
switching MOSFETs in an effort to reduce switching losses and 
increase the efficiency of switch mode power supply (SMPS) 
designs. however, faster switching on its own can generate 
problems in terms of switch node voltage spikes, coupled gate 
glitches and the potential for shoot-through, raising EMI and 
reliability concerns. One popular solution has been to integrate 
Schottky and Schottky-like diodes into MOSFET structures. 
however, Schottky diodes introduce high leakage currents, 
especially at elevated temperatures, which impact efficiency, 
battery life and the ability to screen for defectivity in the manu-
facturing process. Combining super-fast switching with soft 
recovery, NXP’s NextPowerS3 range addresses each of these 
concerns, delivering increased efficiency and higher power 
density, while keeping voltage spikes under control and limiting 
leakage current to less than 1 µA. 
NXP Semiconductors N.V.
www.nxp.com

Gigabit-ethernet board-level camera built 
around 5Mpixel aptina cMOs sensor
The IDS Gigabit-Ethernet board-level GigE uEye LE camera 
series is now also available with the high-resolution 5 Mega-
pixel (2560x1920 pixels) CMOS sensor from Aptina. With its 
A-Pix technology the sensor offers an 
excellent image quality and enhanced 
sensitivity. Measuring only 45x45mm 
the GigE uEye LE is one of the most 
compact boardlevel Gigabit-Ethernet 
cameras in the market. What’s more, 
it can take a maximum cable length of 
up to 100 meters which makes it very useful in industrial appli-
cations. The cameras also offer easy integration due to trigger, 
flash, two general purpose I/Os and an I2C-Bus for controlling 
external devices. An internal image memory of 60MB enables 
the image acquisition and transfer to be decoupled. The GigE 
uEye LE is also available with either M12 lens holder for inex-
pensive S mount lenses or a CS lens mount.
IDS Imaging Development Systems
www.ids-imaging.de

rGb/ambient light and proximity sensor ic 
supports wide dynamic range
ZMD AG has launched the ZOPT3100, an RGB/ambient light 
and proximity sensor IC which integrates an ambient light 
sensor (ALS), a color sensor (CS), and a proximity sensor 

(PS), as well as an integrated IR LED 
driver on a single chip. It is optimized 
for enabling adjustment of brightness 
as well as color for display panels.  
With five integrated photodiodes (one 
for proximity and four for white, green, 
blue, and red channels), four high-res-

olution 18-bit analog-to-digital converters (ADCs) for optical 
signals and one 11-bit dual-slope ADC for proximity mea-
surements, this IC enables parallel measurement of light and 
proximity. It reaches a wide dynamic range of 0.006 lux to 
32,000 lux for ambient light sensing and provides linearized 
output results for color sensing via the red, green and blue 
channels. The IC’s simultaneous measurement of distance 
and ALS/CS is well suited to applications such as deacti-
vating a touch screen during phone calls in mobile phones. 
Integrated filters help suppress 50/60Hz ambient light flicker. 
A wide supply voltage range of 2.4 to 3.6 v combined with a 
low supply current of 200 uA (excluding the LED driver) and 
a configurable standby mode allow its use in mobile battery-
driven applications. The ZOPT3100 delivers high sensitiv-
ity especially in low-lux areas, making it optimal for usage 
behind dark cover glasses.
ZMD aG
www.zmdi.com
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1W Dc-Dc converter measures only 
8.30x6.10x7.55mm
Murata’s miniature MEU1 series of single isolated output 
1Watt DC-DC converters measures just 8.30x6.10x7.55mm, 

a 26% footprint reduction compared 
to the company’s previous release. 
Available as through-hole mount-
ing with staggered style pinouts, the 
MEU1 can deliver its output power 
over the whole temperature range of 
-40 to +85ºC. The reduction in con-

verter volume and footprint allows engineers to reduce the 
overall dimensions of their application, which is critical for 
space-constrained designs. Conversion efficiency has also 
been improved by typically 6% across the full load range 
compared to previous models. Murata claims that the MEU1 
series has a load regulation typically 3% better than the 
industry norm, when compared to similar miniature through-
hole converters. A total of 14 models are available across 
the series, catering for the popular input voltages of 3.3, 5, 
or 12 vDC and providing outputs of 3.3, 5, 9, 12, or 15 vDC. 
1kvDC galvanic isolation aids reduction of switching noise 
and allows the converter to be configured to provide an iso-
lated negative rail in systems where only positive rails exist.
Murata Europe
www.murata.eu

Wireless power system charges multiple 
consumer devices, remotely
After over 6 years of development in stealth mode, Ossia 
which was founded in 2008, made its the first public an-
nouncement of a new wireless power technology dubbed 

Cota. Operating in the WiFi 
frequency range and with a 
similar reach within the home, 
Cota enables users to charge 
or power a wide range of 
devices well beyond smart-
phones. Ossia’s patented 
smart antenna technology uses 
phased arrays of transmitters 

to transfer power without the use of inductive coils, ultra-
sonic waves, magnetic resonance, charging pads or mats. 
Capable of delivering 1W of power wirelessly on the receiver 
side, the Cota technology consists of two parts: a charger 
and a receiver. On the receiver side, the company expects to 
provide the Cota technology either as a chip and module, or 
as IP to be licensed to chip manufacturers for integration into 
cell phone designs. The Cota-powered charger automati-
cally locates Cota receivers built into devices or batteries, 
those deliver signals that are sent omnidirectionally. Once 
they hit the charger, these signals follow the same path back 
to the receiver, focusing energy at the exact location of the 
device. The wireless power system can be left open for any 
equipped device to recharge, or locked to specific devices 
(through initial pairing).
Ossia
www.ossiainc.com

Mcus draw only 0.25ua  
in a 32KHz standby mode
Lapis Semiconductor has developed ultra-low power micro-
controllers designed for devices such as watches or security 
tokens that require long-term operation using just coin or dry-

cell batteries. The 
ML610Q474 family 
features a very low 
current consump-
tion, drawing only 
0.25uA in halt 
mode, one of the 
chip’s standby 
modes). That is 
50% less than 
what conventional 
products require, 

says the manufacturer. The ML610Q470 series integrates a 
recently developed internal regulator and oscillator circuit and 
adopts proprietary low-leakage current processes. In addition, 
high noise immunity is ensured through novel internal circuitry 
and layout (clearing ±30Kv during IEC61000-4-2 noise immunity 
testing), unlike conventional models that were prone to noise-
induced malfunction when the current consumption was low-
ered. The chips come in 16KB Flash and 16kB ROM versions. A 
support system including an ML610Q474 reference board and 
software development environment are available for evaluation.
Lapis Semiconductor
www.rohm.com/eu
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±0.5 ppm stable 1.2V tcXO  
targets Gps applications
Operating at a 1.2v supply voltage, Rakon’s RIT2016C TCXO 
can reduces its power consumption further with its enable-
disable mode to deliver better power management. The 

2.0x1.6x0.8mm unit is available 
19.2Mhz, 26.0Mhz and 38.4 Mhz 
frequencies, with a frequency 
versus temperature stability as 
tight as ±0.5 ppm over the -40 
to 85°C range. This low power 
TCXO is aimed at applications with 

stringent battery life requirements such as smart meters, smart-
phones, GPS and fitness watches when low power consump-
tion and high stability are key features.
Rakon
www.rakon.com

flexible leD drivers  
with adjustable current range
The TALEXXconverter TOP product family complements 
Tridonic’s LED driver portfolio. At all members of this new 
product family the current range can be adjusted according to 
the respective wattage in small in-
crements from 350mA to 1750mA. 
Comfort and protection functions 
such as output current regulation, 
temperature management and 
integrated temperature control 
ensure a reliable operation over the 
entire lifetime. Main features of the TALEXXconverter TOP are a 
high efficiency of up to 92% and an adjustable output current. 
Depending of the target wattage range the drivers are designed 
for LED currents of 150 - 400mA, 350 - 900mA, or 900mA - 
1750mA. The current is adjusted by means of a resistor or by 
optional pre-fabricated resistors, called I-Select plugs. Depend-
ing on the respective model, current is adjusted in increments 
of 25mA or 50mA. Thus the drivers can be adapted to many 
different LED modules. The TOP series starts with products for 
an output power of 25 to 55W and will be gradually expanded. 
Tridonic plans to cover the power range from 10 to 100W.
Tridonic
www.tridonic.com

18W to 200W leD drivers feature  
easy-to-install wiring compartments
The GenLume series of LED drivers from ERG Lighting of-
fers a wide range of efficient and reliable drivers with output 
power from 18W to 200W, including exclusive easy-to-install 
wiring compartments that eliminate 
the need for a J-box. Applications 
include signage, outdoor lighting, 
strip lighting, and industrial illumi-
nation (such as high-bay lighting 
in warehouses and factories). The 
GenLume XLD and SLD series 
are designed to operate with the 
highest efficiency and reliability at 
extreme environmental temperature 
and humidity conditions. They are UL-Listed for use in the 
U.S. and Canada and feature the exclusive easy-to-install 
wiring compartments that eliminate the need for a J-box, 
saving time and money. These drivers operate over a wide 
temperature range of -40 to 60°C without derating and are 
available with IP 65 option for operation in wet outdoor appli-
cations. User-adjustable output voltage and current are also 
standard features that make them the most versatile drivers 
on the market.  The energy-efficient XLA series is a premier 
line of LED drivers that delivers smooth and flicker-free AC 
line dimming. This series is provided with either a 90-132 
vAC input or a 180-264 vAC input option. The XLA series has 
been fully tested to work with a wide range of TRIAC and ELv 
dimmer switches on the market and dims to full off. The XLA 
Series is Energy Star/CEC compliant and meets UL, cUL, CE, 
CB, FCC class B and other international regulatory require-
ments.
ERG Lighting
www.erglighting.com

compact 16-bit Mcus ease development  
of automotive systems
Renesas Electronics introduced the RL78/F13 and RL78/F14 
16-bit microcontrollers (MCUs) that contribute to enhanced 
development efficiency, reduced system costs, lower system 

power consumption 
and improved func-
tional safety features 
for automotive control 
systems. The new MCU 
product line consists 
of total of 91 products 
including 60 products in 
the RL78/F13 Group and 

31 products in the FL78/F14 Group. The RL78/F13 MCUs are 
designed for use in a wide range of automotive applications; 
from body control systems such as power window and side 
mirror control, to automotive motor control systems such as 
electric water pumps and cooling fans. The RL78/F14 MCUs 
support the body control system applications, such as body 
control module and hvAC control that require especially 
large memory capacities. The new MCUs all integrate the 
same CPU core, peripheral functions including automotive 
networks such as CAN and LIN, and pin layout. The RL78/
F13 and RL78/F14 MCUs also adopt the high-functionality 
MCU peripheral functions of the existing Renesas’ 78K0R 
and R8C CPU cores. The chip supports high-temperature 
operation up to 150°C in a QFN package that is approxi-
mately 69% smaller than Renesas’ existing 32-pin SSOP. 
Standby mode current consumption is only 500 nA. The 
RL78/F13 and RL78/F14 MCUs incorporate a variety of 
hardware features that support systems’ functional safety 
including: a test function that verifies that the A/D converter 
is operating correctly by converting a reference voltage or the 
power supply voltage and comparing the result to a standard 
value; a function that prevents software runaway by detect-
ing stack overflow with an interrupt; and a function that de-
tects if an external clock oscillator has stopped by compar-
ing it to an internal oscillator. Sample of Renesas Electronics’ 
new RL78/F13 and RL78/F14 MCUs are available now. Mass 
production is scheduled to begin in September 2014.
Renesas Electronics
www.renesas.com
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Mouser now stocks Microchip’s  
superspeed usb3 controller
Mouser Electronics is now stocking Microchip’s new  
SuperSpeed Certified USB3 controller hub, claimed to be 
the world’s first with on-chip programmable memory and 
certified four-port USB3 Hub with 3 
additional USB2 lanes. Microchip’s 
four-member USB553XB-5000 family 
is the industry’s most flexible, as it 
includes a seven-port hybrid version 
with a certified four-port USB3 hub 
and three additional USB2 lanes. The 
remaining three family members feature 
two-, three- and four-port USB3 hubs, respectively, providing 
a broad migration path for the designers of PCs, peripherals, 
computing platforms, storage solutions, docking stations 
and monitors. The chips integrate programmable memory, 
allowing OEMs to quickly customize their products and en-
sure operating-system compatibility. Additionally, the hybrid 
controller provides the flexibility to create applications with 
both USB3 and USB2 ports.
Mouser Electronics
 www.mouser.com

element14 and Microchip co-develop  
chipKit pi expansion board
Developed in collaboration with volunteers from the chipKIT and 
Arduino communities, the chipKIT Pi Expansion Board enables 
the development of 3.3v Arduino compatible applications for 

the Raspberry Pi using a 32-
bit, high-performance MCU in 
a prototyping-friendly package. 
This open source tool enables 
users to benefit from the PIC32 
MCU’s high performance, 
memory and integrated pe-
ripherals while using the basic 
hobbyist prototyping equip-

ment that is found in most home workshops. The chipKIT Pi 
can interface directly to the Raspberry Pi I/O Expansion header 
without any additional components, reducing both cost and 
design complexity. Users can also tap into the large repository 
of available Arduino tutorials, reference materials, curriculum 
and more, to create a diverse array of designs.
element14
www.premierfarnell.com

Gp batteries charges avnet abacus  
with european distribution
Avnet Abacus’ appointment as the authorized distributor for 
GP Batteries industrial products portfolio across Europe is a 
strategic initiative by the company to strengthen its presence 
across Europe, with particular emphasis on achieving busi-
ness growth in the industrial and OEM sectors. GP Batteries  
supplies off-the-shelf components but also has a complete 
in-house custom design battery capability. With unique 
battery expertise in the distribution sector, and a network of 
40 offices located in Europe, Avnet Abacus offers both the 
technical know-how and geographic proximity to support 
customers in the region to the very highest standards.
avnet abacus
www.avnet-abacus.eu

rutronik builds 9,000m2 warehouse to expand 
its storage and logistics capacities
With the symbolic breaking of ground for a new storage and 
logistics centre, distributor Rutronik Elektronische Bauelemente 
Gmbh is expanding its existing warehouse in Eisingen close to 

Rutronik’s headquarters in 
Ispringen near Pforzheim. 
The new warehouse will 
add 9,000 square metres 
of floor space, doubling the 
company’s storage space 
but also streamlining internal 

logistics processes through shorter routes and more effective 
procedures. A goods receipt department as well as a 2-storey 
administration area for offices and meeting rooms are integrated 
into the warehouse and order-picking hall. Some 100 additional 
employees are set to boost the current workforce of 120 at Eis-
ingen. Construction work is due to complete in autumn 2014.
Rutronik
www.rutronik.com

Digi-Key signs distribution  
for Gainspan’s low-power Wi-fi
Distributor Digi-Key has added GainSpan’s product portfolio 
to its catalogue, bringing the company’s low-power 802.11 
Wi-Fi solutions to the global market. GainSpan’s easy-to-use 
SoC modules and software 
allow customers to lever-
age the large installed base 
of Wi-Fi access points and 
smartphones to create 
connected products for 
healthcare, smart energy, 
and control/monitoring 
applications. The solutions 
feature an ultra-low-power SoC that consumes a few µA of 
standby current and goes from standby to active mode in a 
few ms. GainSpan offers solutions for low-cost MCUs from 
many of the top suppliers.
Digi-Key
www.digikey.com

thick film chip resistor withstands  
lightning surges up to 5.5kV
In addition to handling much higher pulse 
power than same sized commodity thick film 
chip resistor, the RPC Series from Stackpole 
is also rated for surge withstanding per IEC 
60115-1 up to 5.5kv. This makes the high 
resistance values of the RPC Series a good 
choice for a variety of applications where brief 
high voltages may damage the power supply 
or control circuitry. The RPC Series is available 
in sizes from 0603 through 2512, with tolerances as low as 1%.
Stackpole Electronics
www.seielect.com
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Product lifecycle management  
from design through maintenance 
By George Karalias

Rochester Electronics, a fully-au-
thorized manufacturer and distributor 
of semiconductors, supports original 
equipment manufacturers (OEMs) and 
their customers with product lifecycle 
management (PLM) services for critical 
semiconductor devices vital to equip-
ment and machinery.  

Through its PLM initiative, the com-
pany helps OEMs evaluate and select 
critical semiconductor devices for their 
design, ultimately enhancing product 
development by increasing design ef-
ficiency, accelerating time-to-market and 
ensuring component supply capability. 
Rochester’s PLM program helps OEMs 
manage their critical semiconductor 
demand from product design through 
maintenance, repair and operations.

In the fast-paced electronics indus-
try, OEMs must prepare for the obso-
lescence of key system components 
as part of their PLM planning. When a 
semiconductor device is declared end-
of-life (EOL), available inventory of that 
component becomes finite. OEMs that 
repair and maintain their systems can 
face a scarcity of parts. Often, compa-
nies are unable to source a semiconduc-
tor device that was designed into their 
equipment while the component was still 
in active production. They then face the 
costly decision of redesigning an entire 
system to accommodate one single 
component. 

Rochester has been manufacturing 
and distributing EOL semiconductors 
since 1981 and the company’s dual role 
as a manufacturer and as a distributor 
enables it to provide direction at the 
initial design-in phase on through to 
providing an on-going supply of devices 
for as long as they are needed.

By engaging with Rochester in the 
early design phase, OEMs can take 
an active role in semiconductor PLM. 
Design engineers have a variety of 
choices when it comes to selecting a 
device for their product designs. Armed 
with the knowledge that a component 
can be available for a decade or beyond, 
engineers can choose the best device 
for their application.

The best time to prepare for EOL is 
before a component becomes obsolete. 
As an authorized distributor, Rochester 
has partnered with more than 60 original 
semiconductor manufacturers to ensure 
EOL inventory comes directly from 
the factory and is stored, handled and 
shipped to supplier specifications. 

As a manufacturer, Rochester ensures 
an on-going supply of devices. 

The company complements suppli-
ers’ efforts by purchasing EOL inventory; 
re-manufacturing EOL parts; and re-
creating EOL devices – all with suppliers’ 
full authorization. 

Through Rochester, suppliers can 
guarantee their customers a never-end-
ing supply of key semiconductor com-
ponents for the on-going maintenance, 
repair and operation of equipment. 

George Karalias is Director of Marketing 
and Communications at Rochester 
Electronics - www.rocelec.com 
he can be reached at  
George Karalias@georgekaralias
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clean power Generation Makes  
for a Green environment
The cost of electricity around the world has been rising steadily 

over the past 40 years. The use of solar pan-
els to generate clean energy can reduce and 
possibly eliminate consumer dependency on 
utility company power. The relative size and 
number of panels result in a wide variation of 
voltage and power availability. This wide varia-
tion can cause the need for multiple power 

stages to achieve the desired output voltage and maximum power 
levels. Fortunately, the LT8705 with its wide input voltage range 
and four regulation loops can reduce the number of power stages 
required offering a highly efficient simplified solution.
www.electronics-eetimes.com/en/Learning-center/

High-voltage Dc distribution is key for 
increased system efficiency
The pressure throughout the energy supply chain to deliver  

electrical power more efficiently is intense and 
growing, particularly in high load applications 
such as datacenters. The latest white paper 
from vicor highlights how a transition to 400 
vDC for power transmission and conversion 
offers tangible and significant benefits for 
both sourcing options and system perfor-

mance. And provides a significant response to initiatives for reduc-
ing emissions of greenhouse gases, lowering energy consumption 
and increasing use of renewable energy sources.
www.electronics-eetimes.com/en/Learning-center/

super-Heterodyne signal analyzers
Signal analyzers encompass test and measurement receivers known 

as spectrum analyzers and vector signal ana-
lyzers. The signal analyzer is to the frequency 
domain what the oscilloscope is to the time 
domain: a general purpose test instrument that 
can measure and display electrical signals.
www.electronics-eetimes.com/en/ 
Learning-center/

ecc techniques for enabling DraM caches  
with Off-chip tag arrays
Error correcting codes (ECCs) are widely used to provide pro-

tection against data integrity problems in 
memory. With continue scaling of technology 
and lowering of supply voltage, failures in 
memory are becoming more prevalent. More-
over, the usage and organization of DRAM 
have also been expanded. Integrating a large-
scale DRAM cache is a promising solution to 

address the memory bandwidth challenge, and this is becoming 
more compelling with 3D-stacking technology. To enable a high-
performance DRAM cache, previous works have proposed storing 
a tag array off-chip with data in DRAM. The tag-and-data access 
inevitably changes the traditional access pattern to memory and 
brings new challenges to ECC schemes due to the granularity of 
the data access.
www.electronics-eetimes.com/en/Learning-center/

plc/Dcs universal analog input  
using either 4 or 6 pin terminal block
The circuit shown in this whitepaper provides two, 16-bit, fully isolated, 

universal analog input channels suitable for pro-
grammable logic controllers (PLCs) and distributed 
control system (DCS) modules. Both channels are 
software programmable and support a number of 
voltage, current ranges and thermocouple, RTD 
types. The inputs are protected for dc overvoltage 
conditions of ±30 v.

www.electronics-eetimes.com/en/Learning-center/

understanding Via effects
As the demand for fast computation and information transmission 

has increased dramatically in recent years, 
many designs have boards with signals oper-
ating in the multiple-Gbps range. With the sig-
nal speed changes come the new challenges 
of solving design issues never seen before. 
The electrical components of signal paths on 
boards and interconnects present problems, 

such as significant dielectric loss or impedance discontinuity from 
non-trace portion, which used to be ignored at lower signal speed.
www.electronics-eetimes.com/en/Learning-center/

software radio Handbook, 10th edition
The folks at Pentek, who wrote the book on software radio, are 
pleased to announce their expanded Software Radio handbook. 
Updated recently to its 10th Edition, the handbook has proved to 

be a useful technical reference for engineers. 
It’s yours free, just click on the link below to 
download it! handbook highlights:
Technical methodologies for sampling and 
undersampling Principles of SDR and FP-
GAs’ role in software radio SDR board-level 
products and real-time recording and playback 

instruments   Factory- installed FPGA IP cores for software radio
Software radio example applications Including Beamforming and 
L-Band signal processing
www.electronics-eetimes.com/en/Learning-center/

silver nanowires: a superior alternative to itO
Most touch screens require high quality transparent conductors. 

The incumbent technology for transparent 
conductors uses indium tin oxide (ITO) which 
is costly and not as efficient as existing alter-
natives. Cambrios’ ClearOhm coating material 
– an ink containing suspended silver nanow-
ires – is more versatile, for a wide number of 
applications; Additionally, its flexibility allows 

OEMs the ability to further revolutionize and innovate the next-
generation capabilities of the touch screen.
www.electronics-eetimes.com/en/Learning-center/
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