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EMBEDDED ELECTRONICS ARE BECOMING more pervasive, 
more connected, and more personal, from the ubiquitous smart 
phone to emerging telepresence robotic devices like the Suit-
able Robotics Beam and Double Robotics Double (Fig. 1). In 
fact, these robotic platforms are being used in schools, hospi-
tals, and other environments. And like unmanned aerial vehi-
cles (UAVs), they are moving into the public’s consciousness. 

Telepresence robots are emblematic of the changing ways 
users are interfacing with embedded electronics. Overall, user 
interaction and user interfaces are going to change this year. 
Multitouch interfaces are becoming more accurate and less 
expensive, so expect them to appear everywhere. Non-touch 
3D interfaces also are now available and being incorporat-
ed into more than gaming platforms (see “3D Video Sensors 
Improve User Interactivity” at electronicdesign.com). 

3D printers are revolutionizing prototyping. 3D sensors and 
scanners are making this prototyping easier too (see “Mat-
terform Interview–Low-Cost 3D Scanner” at electronicdesign.
com). These printers and scanners are becoming more com-
mon, more functional, and easier to use. 

MORE CLOUDS

The Internet connects people and all of these embedded 
devices together. Telepresence robots depend on the Internet 
to link to their remote masters. Browsers and apps provide 
ways to find out about and buy more of these products online. 
However, this year is really about the Internet of Things 
(IoT). Machine-to-machine (M2M) connectivity has been 
around for decades, but the scope, flexibility, and coopera-
tive interaction between devices will change radically as the 
year progresses (see “The Internet Of Thingamajigs” at www.
electronicdesign.com). 

Expect massive cloud services like those from Amazon 
and Verizon to grow. Anyone can use the cloud to access 
supercomputing power, so startups will grow rapidly based on 
demand without any major capital investment. As demand for 
mobile devices and applications continues to accelerate, sup-
porting server services will find homes in the cloud.

Development tools are quickly moving to the cloud. Team 
collaboration techniques like bug tracking and source code 
management were around even before the Internet. But these 

1. The Suitable Robotics Beam (a) and Double Robotics Double (b) are 

just a couple of telepresence devices that are becoming more com-

mon in everyday life. 
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days, big jobs like system-on-chip (SoC) verification are being 
completed in the cloud. Microsoft Visual Studio and 
other platforms are moving more functionality 
to the cloud as well (see “A Look At Visual 
Studio 2013” at electronicdesign.com). 

Open-source development envi-
ronments like mbed are specifically 
designed to operate online, giving 
developers preconfigured access to the 
latest compilers and tools. This approach 
has been heavily utilized in app develop-
ment for smart phones and tablets. The 
development tools, delivery, deployment, 
and billing tools are all integrated. Devel-
opers often only need a Web browser to 
create and manage these apps. 

Look for more of this in the future since 
it locks in developers and allows detailed 

tracking of their actions. Also, keep an 
eye out for security issues in these 
types of environments and with-
in applications being developed. 

Connectivity and common plat-
forms are speeding development, but 

they open up vectors of attack and tracking 
issues. Edward Snowden’s revelations show that 

even innocuous devices like smart phones can be 
the target of criminals and the National 
Security Agency alike. On the plus side, 
it will be easier to talk to vendors about 
security since it is more than a checklist 
item these days. 

2. Freescale’s Freedom FRDM-KL25Z sup-

ports the mbed cloud development environ-

ment while utilizing the Arduino expansion 

board form factor.

CHECK OUT CHIP DESIGNS ON THE CLOUD

FPGAs ARE GREAT. Design tools like 

Altera’s Quartus II and Xilinx’s Vivado usu-

ally accompany them (see “FPGA Design 

Suite Generates Global Minimum Layout” 

at electronicdesign.com). These tools 

enable designers to create an FPGA and 

to test its configuration, addressing timing 

and power aspects to ensure the design 

will perform properly.

Much of the design work is interac-

tive, but a significant portion is number 

crunching to handle details like layout and 

timing. Working with a desktop applica-

tion for this is more than adequate for an 

initial design. However, many stop once a 

working platform is available. This is fine 

for many applications, though more often, 

the design needs to be optimized before 

it ships. Optimization means reducing the 

size of the FPGA required for delivery, or it 

might mean reducing power requirements. 

Increasing performance is in the mix too.

Creating and testing these variations can 

easily overload a designer with a desktop 

system. Plunify offers an alternative by tak-

ing this part of the design cycle to the cloud. 

It addresses simulation, regression testing, 

and place-and-route compilation where mul-

tiple design variations come into play with its 

EDAxtend cloud platform (see the figure).

The cloud interface just requires a Web 

browser. Plunify also has some desktop 

support with a Xilinx ISE SmartXplorer 

plug-in called Explorer ++. Plunify uses the 

standard output from conventional FPGA 

design tools, so this is an extension to the 

designer’s usual toolset.

Plunify accelerates the design process. 

For example, one customer had a work-

ing design that required two of the largest 

FPGAs on the market. The design took half 

a day to build. Plunify’s cloud ran hundreds 

of builds in two days, allowing the custom-

er to fit the final design into a single FPGA.

Plunify uses a prepaid, credit-style sub-

scription to use its cloud. There is an esti-

mator program based on a single place-

and-route run on a PC. The system also 

can be run-time limited in a variety of ways 

including finding a desired solution, overall 

time, or credit usage. Different Web tools 

address the FPGA design cycle. Cloud 

closure can address timing closure experi-

ments. It can be used to fine-tune speed, 

size, and power consumption.

The cloud-based approach gives 

designers a number of advantages. This 

type of work usually generates resource 

usage spikes, and companies typically 

have the functionality to address these 

spikes. The cloud provides that support. 

Likewise, rigorous regression testing and 

other resource-intensive tasks are very 

useful in delivering robust and reliable prod-

ucts. Plunify helps companies make this 

delivery faster and at a lower cost.
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The EDAxtend cloud platform targets the simulation, synthesis, and place-and-route 

aspects of the FPGA design cycle.
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MORE BOARDS AND MODULES

Online development communities and tools have grown 
up around module platforms like Arduino and Raspberry Pi. 
They will become even more important this year as more ven-
dors adopt these form factors for development platforms. For 
example, Freescale’s Freedom FRDM-KL25Z (Fig. 2) supports 
the mbed cloud development environment while utilizing the 
Arduino expansion board form factor.

Microchip has expanded its Arduino compatible chipKIT 
ecosystem with two development tools from Diligent Inc. 
and an embedded cloud-software network (Fig. 3). Diligent’s 
chipKIT WF32 board reduces the need to purchase additional 
hardware or shields by integrating Microchip’s 32-bit PIC-
32MX695F512L MCU, its MRF24WG0MA Wi-Fi module, 
and a switch-mode power supply that uses the company’s 
MCP16301 dc-dc converter, along with a MicroSD card. 

With Diligent’s chipKIT Motor Control Shield, applica-
tions can be developed using various motor types, such as 
servos and steppers, while enabling users to exploit extra 
I/O pins found on chipKIT development boards to enhance 
connectivity. The embedded cloud software framework 
facilitates the creation of Internet of Things applications 
with the WF32. 

Diligent helps speed the development of wireless HTTP 
server applications with its comprehensive sample applica-
tion, which supports static pages loaded from the WF32’s 
MicroSD card, as well as dynamically generated Web pages. 
The WF32 offers a rapid method for evaluating Wi-Fi in 
embedded designs and for creating embedded cloud-comput-
ing services using Exosite.

Furthermore, look to modules to quickly deliver solutions 
with highly integrated SoCs with wireless communication 
services. Peripheral connections are easy to design compared 
to SoC support. This is especially true for FPGAs like Xilinx’s 
Zynq, which incorporates dual Cortex-A9 cores. Also, check 
out the ever-shrinking form factor standards like the micro 
Qseven and the Type 6 COM Express Mini.

Board form factors like PC/104, VME, and CompactPCI 
have not disappeared and still command a major portion of 
the market compared to their newer, faster counterparts. Most 
new designs use boards with high-speed serial interfaces, 
though, especially platforms from the mid-range to the high 
end of the computational spectrum, because their proces-
sors use PCI Express. Matching chipsets are often utilized to 
deliver interfaces like PCI for legacy environments. 

Still, the trend continues toward high-speed serial inter-
faces with legacy peripheral connections disappearing. Moth-
erboards will have USB 3.0 and HDMI, but PS/2 keyboard and 
mouse ports are long gone. Even VGA connectors will be hard 
to find, and forget about integrated device environment  (IDE) 
interfaces for most platforms. 

MORE SERVERS, CONNECTIVITY, AND STORAGE

Cloud servers have been racks of 1U servers as well as 
blade-based systems. But very large clouds have moved to 
even more specialized designs that are far from anything that 
will reside outside of large enterprise environments. Platforms 
like AMD’s SeaMicro and HP’s Moonshot pack hundreds of 
cores into a rack with high-speed interconnects (Fig. 4). The 
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3. Digilent’s chipKIT WF32 board (left) reduces the need to purchase 

additional hardware or shields. With Digilent’s chipKIT Motor Control 

Shield (right), applications can be developed using various motor 

types while enabling users to exploit extra I/O pins found on chipKIT 

development boards to enhance connectivity. 
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64-bit Arm processors also will appear in this space in 2014, 
which should make things very interesting.

Platforms like Intel’s C2000 eight-core Atom target the 
growing microserver market. It is also finding a home in this 
type of cluster environment. The original SeaMicro rack was 
filled with dual-core Atoms.

These multicore systems are tackling computational chores, 
but they also will be used for software defined networking 
(SDN) and network function virtualization (NFV), bringing 
communication closer to the computational and storage side 
of things. Intel’s latest “Coleto Creek” chipsets for its Xeon 
E5-2600 processors accelerate network cryptography and 
compression chores. They have improved virtualization sup-
port as well, which is key to partitioned clouds. While work-
stations are slogging it out with 1-Gigabit Ethernet, servers are 
handling 40-Gigabit and 100-Gigabit Ethernet ports. At least 
100-Gigabit Ethernet seems to be it for the near future. 

Storage will be more active, with 12-Gbit/s SAS drives and 
controllers available in 2014 in time to handle the coming 
flood of flash drives. They also will compete with direct con-
nect storage via PCI Express in the form of NVM Express. 
Even closer to the processor cores will be technology like 
Diablo Technologies’ Memory Storage Channel dual-inline 

memory module (DIMM), which plugs into a DDR3 socket. 
The tradeoff will be in DIMM socket usage because there is an 
insatiable appetite for DRAM as well. 

Flash storage will see challenges in the range of available 
options including tradeoffs in lifetime versus density with multi-

4. HP’s Moonshot provides a number of high-speed fabric intercon-

nect options between processor boards.
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level cell (MLC) and triple-level cell (TLC) NAND flash being 
used in the enterprise. Yet there is likely to be more innovation 
in storage at a higher level this year. For example, Seagate’s 
Kinetic hard drives sport a pair of Ethernet interfaces and pro-
vide an object-level communication protocol versus the low-
level, block-oriented protocol of SATA and SAS (Fig. 5). 

MORE RESOLUTION

Storage isn’t the only place were radical change is 
occurring. Displays are moving to 4K, just in case 
you haven’t been to the electronics store lately. 
Those 4K Ultra HDTVs are chock full of FPGAs 
handling up-conversion, because for now HD 
content is all there is. They will be ideal for 
gaming, digital signage, and other gener-
ated content. HD content will look better 
on those large-screen 4K HDTVs. 

High-resolution displays were avail-
able before the advent of 4K displays, but 
they will now be more common and much 
cheaper. The 2014 International CES in Las 
Vegas this month will have as many new 4K 
monitors as Ultra HDTVs. The standards 

have been updated to support these new displays, including 
HDMI and DisplayPort. 

Intel’s Thunderbolt 2 hardware interface delivers 4K video. It 
combines the two previously independent 10-Gbit/s channels 
into one 20-Gbit/s bi-directional channel that supports data 
and/or display. It requires an active cable as well. Users will 
be able to create, edit, and view live 4K video streams deliv-

ered from a computer to a monitor over a single 
cable while backing up the same file 
on an external drive or series of drives 
simultaneously along the same device 
daisy chain (Fig. 6). Quite a few optical 

cables will be available in lengths up to 100 
meters, allowing for interesting placement 

of displays and computers.  

MORE SOFTWARE

Vendors started with free reference designs. 
This moved to free compilers and then full inte-
grated development environments (IDEs). Now 
these software suites are bundled with oper-
ating systems, libraries, and even Web-based 
development frameworks. 

EmbeddedForecast

5. Seagate’s Kinetic Terascale 

drive links 4 Tbytes of storage to 

two on-board Ethernet interfaces. 
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Texas Instruments’ tool suite for some platforms comes 
with a real-time operating system (RTOS). Freescale is bun-
dling the MQX Lite RTOS with its tools for some chips as well. 
Microchip’s MPLAB Harmony framework even integrates 
third-party software licensing. These features reduce time-to-
market so hardware vendors can sell more chips. 

This year will be the first time developers have access to 
AMD’s Accelerated Processing Unit (APU) processors, which 
employ its Heterogeneous System Architecture (HSA). The 
HSA integrates the virtual memory address for CPU and GPU 
cores. AMD HSA CPUs are found inside the new Sony Play-
Station 4 and Microsoft XBox One game consoles. 

These platforms are the only ones available so far, but Arm 
is part of the HSA Foundation and HSA is platform agnostic. 
That should make things interesting in the future. HSA oper-
ating system and compiler support started with Linux, and it 
supports Microsoft’s C++ AMP. Oracle’s Java works with HSA 
and will have native support via Project Sumatra in Java 8. 

“Big Data” parallel programming tools are moving down 
into the traditional embedded space, as these platforms sport 
dozens or hundreds of cores. Uploading data to the cloud is 
one way to implement the IoT, but there are times that local 
clouds may be more applicable. 

There continues to be a trend of using more scripting lan-
guages like JavaScript or Lua on lower-end embedded plat-
forms. IoT is driving some of this since it provides a way to run 
applications within a sandbox. 

Whoever said embedded development was easy never had 
so many tradeoffs to deal with. 

RAID
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Video
capture, DSP

Mobile
storage

6. Designed to deliver 4K video, Intel’s Thunderbolt 2 hardware inter-

face combines the two previously independent 10-Gbit/s channels into 

one 20-Gbit/s bi-directional channel that supports data and/or display.


