PERFORMANCE, GRAPHICS &
FLEXIBILITY EVOLVE WITH 6TH GEN
INTEL® CORE™ PROCESSORS
Corvalent Taps Skylake to Enhance Long-Life,
Embedded Rugged Platforms
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ABOUT 6TH GEN INTEL® CORE™
PROCESSORS
Connected embedded systems and applications are
benefitting from new 6th Generation Intel® Core™
processors, with a slate of advancements that
boost power savings, performance and flexibility
for designers. Faster performance and improved
video and graphics are at the heart of 6th Generation
advancements, adding value by pioneering significant
features such as support of DDR4 memory and
the ability to drive multiple 4K displays. Formerly
designated with the codename Skylake, the 6th
Generation family of processors offers not only
increased CPU and graphics performance, but also a
broad range of flexible hardware-based security and
power management options.

EXECUTIVE
SUMMARY
6th Generation Intel® Core™ processors are
helping embedded developers break new
ground in CPU and graphics performance,
capitalizing on Intel’s longstanding ticktock development strategy. Compelling
advances include multiple 4K displays,
DDR4 memory and flexible power,
supported by a highly scalable approach
that ensures sophisticated, right-sized
performance.
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This white paper offers a closer look
at key features of the 6th Generation
Intel® Core™ processor family coupled
with smart design methodologies from
Corvalent – enabling long-life solutions in
rugged applications such as oil and gas,
connected health, industrial automation,
semiconductor manufacturing and
intelligent transportation.

» Corvalent is capitalizing on this
scalable value to significantly
increase performance and ensure
longevity for its OEM customers,
integrating 6th Generation
processors in a range of standard
and custom platforms designed to
support embedded innovation.
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Defined by Intel® as its most scalable processor
family to date, 6th Generation processors scale the
full Intel® product line and long-term embedded
roadmap. Corvalent is capitalizing on this scalable
value to significantly increase performance and
ensure longevity for its OEM customers, integrating
6th Generation processors in a range of standard and
custom platforms designed to support embedded
innovation. Smart engineering strategies such
as bifurcation, optimized slot configuration and a
commitment to longevity complement 6th Generation
advancements, helping OEMs and developers access
maximum value of processor breakthroughs.

LONGEVITY

& SCALABLE PERFORMANCE

The 6th Generation Intel® Core™ family
encompasses 48 different variants: ultra low
power, 64-bit Intel® Core™ i3/i5/i7 multicore
processors optimized for mobile applications,
fully-featured desktop options, and Intel®
Pentium®, Intel® Celeron® and Intel® Xeon®
variants for high performance applications.
Initial development by Corvalent is tapping
the 6th Generation’s S-Series Intel® Core™
and Xeon® E3-1200 v5 options, incorporating
6th Generation performance in industrial
computing systems as well as ATX, micro-ATX
and mini-ITX motherboards.

S-Series defines the 6th Generation Intel®
Core™ desktop processor family; options are
coupled with chipset advancements, such as
the new Q170 chipset for Intel® Core™ processors and new C236 chipset for Xeon® variants.
S-Series processors offer higher availability
of PCIe expansion, and feature quad and dual
core designs integrated with Gen9 GT2 graphics for greater video and graphics performance
over preceding generations. Thermal envelope
is standardized to 65W and 35W for 6th Generation Intel® Core™ processors; Xeon® options
are standardized to 95W and 35W for land grid
array (LGA) workstation products.

PILLARS

Of the 6th Generation Processor Family

The 6th Generation processor family is defined
as a tick in Intel®’s well-established tick-tock
development strategy. Its 14nm microarchitecture
incorporates second generation 3D tri-gate
transistors, focusing on architectural modifications
to deliver performance and power efficiency beyond
earlier generations. Fully capitalizing on Intel®’s
mature 14nm production process not only optimizes
existing features, but also enables new developments
in memory performance and DDR4 options, next
generation 3D graphics and high definition video, and
accelerated 4K media processing.

Intel® defines four key pillars
of performance improvement as
the foundation to 6th Generation
advancements:

Rich Visual
Performance

Flexible, Low Power
Performance

Broad Spectrum
Design Options

Security & Manageability
Advancements
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Advanced graphics capabilities enable a
step forward with development of highly
visual applications. By incorporating a
new Gen9 graphics engine – an upgrade
from Gen8 features and performance – the
6th Generation Intel® Core™ and Intel®
Xeon® achieve up to a 49 percent increase
in graphics performance over earlier
generation processors. Because Gen9
supports the latest graphics APIs DirectX
12 and OpenGL 4.5, applications deliver
faster 3D rendering even at low power. New
multiplane overlay features ensure fast
and smooth video playback, and processors
include native support for three independent
audio streams and displays. Significantly,
this includes support for Ultra HD 4K
imaging with resolutions up to 4096x2304
pixels. By consolidating workloads for
improvements in Bill of Materials (BOM)
costs and overall energy output, these
advanced graphics features also support
the 6th Generation’s focus on efficiency and
reduced power consumption.

» Gen9 capabilities enhance highdensity streaming applications
overall, for a smooth and immersive
graphics experience by the end-user.
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Systems optimize advanced imaging
scenarios such as 4K video conferencing,
driven by accelerated 4K hardware media
codecs HEVC (8-bit), VP8, VP9, and VDENC
encoding, decoding, and transcoding.
Intel® Xeon® options also feature Iris™ Pro
Graphics (GT4e) – this enhances scalable
performance even further by ensuring
developers can access broad 3D rendering
capabilities optimized for low, medium and
high performance applications.

INTEL®’S FOUR KEY PILLARS OF PERFORMANCE IMPROVEMENT

INTEL®’S FOUR KEY PILLARS OF PERFORMANCE IMPROVEMENT

RICH VISUAL
PERFORMANCE

Corvalent platforms capitalize on graphics
performance by means of 4K DisplayPorts,
which are integrated into its 6th Generationbased motherboards. In addition to enabling
high resolution imaging, this option
increases ruggedness and reliability as
connecting cables are latched rather than
plugged in like HDMI options. While adding
value across all embedded markets, this
creates a notable advantage in arenas
where imaging-heavy applications are
increasing in deployment – for example
medical imaging, where improved visual
acuity may make a difference in diagnosing
a patient.
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FLEXIBLE, LOW POWER
PERFORMANCE
Intel®’s 6th Generation processors
also offer up to 35 percent faster CPU
performance, at the same or similar TDP
as the prior generation. Flexible power
features enable fine-grained control of
power options for more sophisticated
applications or mobile deployment – for
example increased periods of silicon
sleep state reduce power usage across
the 6th Generation platform elements,
including CPU, chipset and third-party
system components. At the same time,
systems offer advancements such as errorcorrecting code (ECC) support in the Intel®
Xeon® options, detecting and correcting
single-bit memory errors for additional
system reliability. Selected processors also
include Intel® Turbo Boost which takes
advantage of thermal and power headroom
to provide an extra burst of performance,
and Intel® Hyper-Threading which enables
each processor core to work on two tasks
simultaneously for faster performance.
Performance of floating point-intensive
applications is enhanced with Intel®
Advanced Vector Extensions 2 (AVX2)
optimized instruction sets, adding 256-bit
integer instructions for better performance
on media.

Importantly for developers, both CPU and
the chipset support DDR4 1.2V.

» This is one of the most
powerful advancements in the
6th Generation processor family,
enabling faster memory with
twice the density.
Developers can implement up to 64GB of
DRAM with 8GB density instead of the 32GB
maximum available with earlier processor
generations – memory design options are
more flexible and further reduce power
dissipation from memory components based
on DDR4’s lower voltage performance.
Coupled with the 6th Generation’s
integrated memory controller, efficient
read/write performance is supported by
prefetching algorithms, lower latency and
higher memory bandwidth as contrasted
to previous generations. The developer is
poised to access significant performance
improvements with this feature, such as
new performance levels for virtualized
systems or real-time image rendering
applications. For example, raw speed of
DDR3 in earlier generation processors was
limited to 1600, while the new DDR4 feature
runs at 2133.

INTEL®’S FOUR KEY PILLARS OF PERFORMANCE IMPROVEMENT

BROAD SPECTRUM
DESIGN OPTIONS
6th Generation processors enable
developers with greater flexibility, as OS
support options range from small footprint,
real-time operating systems (RTOSs) to OS
options that are rich in features. Long-term
OS investments are protected, keeping in
step with Corvalent’s focus on longevity and
long-term embedded product lifecycles.
Design flexibility also improves based on
configurable I/O with a greater number of
high speed ports than previous generations.
Depending on the processor variant, options

increase up to 26 total high speed inputoutput (HSIO) ports; this includes up to 20
PCIe 3.0 ports and up to 10 USB 3.0 ports.
Corvalent capitalizes effectively on this
feature by integrating a greater number
of PCIe slots in its 6th Generation-based
products without using bridging technology.
Enabled by both the Intel® CPU and chipset,
PCIe ports can be configured as x1, x2, x4,
x8, and x16 depending on motherboard
design requirements – these ports now offer
up to 8 GT/s for fast access to peripheral
devices and networking with up to 16 lanes.

SECURITY & MANAGEABILITY
ADVANCEMENTS
The 6th Generation processor family
includes a slate of new and improved
Intel® security technologies, incorporating
hardware- and software-based features to
protect sensitive data. As devices become
increasingly more connected, these
integrated features protect data while it is
use or being stored, enhance the trusted
platform module, protect memory from
buffer-overload attacks and securely boot
machines.
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From a system management perspective,
Intel® vPro™ enables OEMs with
significantly more robust management
techniques. OEMs can remotely configure,
diagnose, isolate and repair a damaged
system whether it is on or off, visualizing
specific performance issues by seeing what
end-users see. For Corvalent customers
developing high performance systems
in complex application-critical settings
such as emergency medicine or remote
environments such as the oilfield, these
features add tangible value by reducing
maintenance requirements and resources.

COMPLEMENTING 6TH GENERATION
INTEL® CORE™ ADVANCEMENTS
To further maximize 6th Generation
performance, Corvalent applies smart
engineering techniques in its platform
development operations. Proven through
cross-market expertise, these design
methodologies add value by reducing
complexity and development timelines, and
solving common design challenges at the
start of the design process.

“Corvalent brings a critical, experienced eye
to the development process, based on 23
years of design and manufacturing expertise.
We recognize that our OEM customers expect
more than good design – companywide, we
apply everything we’ve learned from the
industrial computing world to create our
smartest, most thoughtful designs to date.”
Ed Trevis, President and CEO, Corvalent.

Bifurcation Enables Flexibility
To increase flexibility of PCIe-based features

now capable of handling two PCIe cards.

and options, Corvalent applies a bifurcation

Development time and related costs, Bill

technique to many of its platforms. In the

of Materials and SWaP (Size, Weight and

company’s 6th Generation-based products,

Power) of the solution are reduced, providing

this builds on the improved CPU and graphics

a cascade of advantages for the OEM and

processing speed already integrated into the

end-user. Reliability is also improved,

chipset.

based on eliminating unnecessary cables
or other mechanical parts such as a cabled

Illustrated by a rackmount system with

riser with a bridge. In the case of small

a single PCIe slot ranging from x1 to x16,

footprint boards, PCIe bifurcation creates a

developers were previously limited to

particularly advantageous design opportunity.

deployment of a single PCIe card. Corvalent’s

For example, while mini-ITX is commonly

design methodology incorporates a path riser

developed with a single x16 PCIe slot,

that breaks the single x16 slot into two x8

bifurcation enables two slots, allowing OEMs

slots; no cables or bridging technologies are

to simultaneously deploy such features as a

required to achieve this flexible performance

video card and a RAID controller. Importantly,

advantage. Modifications are made in the

this enables smart, industrial server-class

BIOS, recognizing the two x8 PCIe slots,

design not seen before, where performance
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meets the smallest system package.

Integrated POST Display
Streamlines Diagnostics

Optimized Slot Configuration
Simplifies Deployment

A Corvalent Signature Feature in All Platforms
A Power-On- Self-Test (POST) diagnostic
display is uniquely built into Corvalent’s
spectrum of SBC options, including the
company’s 6th Generation-based computing
platforms. This onboard diagnostic
tool simplifies system validation and
troubleshooting for OEMs, enabling easy
management of board boot up through
operating system issues. Without such an
integrated diagnostic tool, developers would
have to purchase a product separately to
use as needed to root out system issues.

Simple issues such as improperly lodged
memory can be validated simply and
quickly, without impact on development
or production processes. In the field, fast
access to a POST display pinpoints system
issues fast – downtime is minimized
and system operators avoid dismantling
deployed systems to determine the source
of system issues.

» This is a longtime Corvalent value add, and further distinguishes its 6th

Generation-based solutions. OEMs and end-users are better supported in
production lines as well as in field service, saving customers thousands of
dollars in technical support and mean-time-between-service (MTBS).

Smart development is at the heart of
Corvalent’s platform designs, including
creative thinking that optimizes slot
configurations for any type of chassis
or rackmount assembly. Lower profile
rackmounts typically include a riser card
used to mount adapter cards horizontally.
For example, a 2U or 3U system puts the
riser on the motherboard and then connects
system card horizontally. In many platforms,
slots are not necessarily numbered
intuitively. The slot closest to the CPU is
identified as number seven; in an ATX board,
slots are numbered from one to seven, while
a mini-ITX has only slot seven. However
the mechanical demands in a rackmount
system require the riser to be placed on slot
six rather than slot seven, or two slots away
from the CPU.
The majority of motherboard developers
place the x16 PCIe card in slot seven,
maintaining slot six for VGA card use.
In a rackmount deployment, this means
the riser card must be placed on the less
desirable slot six, as opposed to operating
on the high performance x16 slot.
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In a Corvalent design, these slots are
swapped – creating an intuitive, common
sense design improvement that is absent
in many manufacturers’ development
strategies. The x16 PCIe is now located on
slot six, placed in a manner that avoids
additional cables to draw the signal from
another slot. By moving the VGA over one
slot, developers can also place an additional
card behind the video card.

» Overall slot use and
configurability are improved,
performance limitations are
removed, and cabling costs are
reduced – optimizing the system’s
full configuration value.

Ensuring Longevity by Design

PRODUCTS
ATX & MICRO ATX INDUSTRIAL MOTHERBOARDS

As a member of the Intel® Intelligent
Systems Alliance, Corvalent has ready
access to the Intel® Embedded Product
Roadmap. This assures a trusted supply line
for platform development and protects timeto-market for Corvalent’s OEM customers.
Working closely with Intel® also assures
proactive management of end-of-life (EOL)
notices – helping OEMs extend and optimize
product lifecycles, and ensuring Corvalent’s
commitment to longevity remains a priority.
However longevity goes beyond managing
EOL issues, and also taps Corvalent’s
longstanding expertise with a range of
legacy development challenges. For
example, as developers work to extend
the life of deployed systems and minimize
changes wherever possible, it may be
required to deal with an out of date
operating system or drivers with expired
support.
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Corvalent’s long-life ATX embedded motherboard features the Intel® Q170
chipset supporting 6th Generation processors. Developers can access 5 SATA3
ports, 6 USB 3.0, 6 USB 2.0, and a TPM 1.2 header, capitalizing on a motherboard
with seven to ten year production availability. Corvalent’s Q170 ATX motherboard
was designed sp¬ecifically for performance-intensive embedded applications
such as connected healthcare, digital oilfield, mission-critical security and
surveillance, high performance broadcast, and industrial automation. Integrated
support includes 4K DisplayPorts, onboard diagnostics and port bifurcation.
The same features, performance and long-life availability are also available in a
micro-ATX form factor, for performance-intensive applications where physical
space is at a premium.

When Windows XP or even DOS may
be at the heart of an existing system,
Corvalent works with developers to ensure
a successful boot process. Even without
specific drivers available, the company is
well-versed in meeting customer needs
when a legacy system or application
needs modification to tap new levels of
performance.

» Corvalent’s deep knowledge
base of legacy technologies
can be essential in supporting
and collaborating with OEMs,
ensuring a smart design
approach as systems are
developed or migrated to the
newest processors such as
Intel®’s 6th Generation.

ITX INDUSTRIAL MOTHERBOARDS
Corvalent’s small footprint mini-ITX industrial motherboard incorporates
the Intel® Q170 chipset and supports 6th Generation Intel® Core™ i3/i5/i7
processors. High speed I/O options are readily available for developers, with
the board’s full-size mini-PCIe port with mSATA support as well as its halfsize mini-PCIe. Fully-featured with five SATA connectors and eight USB 3.0,
Corvalent’s mini-ITX motherboard is optimized for high performance, small
footprint, rugged applications.

RACKMOUNT COMPUTER SYSTEMS
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For high-end workstations or compact, low profile performance, Corvalent’s
configurable rackmount systems offer a wide range of versatile storage, I/O
and expansion options. Flexible configuration ensures these systems are ideal
building blocks for design, integrating easily with Corvalent’s CorBox family of
rugged, extended temperature, fanless PCs as well as its line of Visio touch
screen panel PCs. Corvalent’s rackmount family of 6th Generation-based
products includes 1U/2U/3U/4U options, easily integrated with the company’s
box PCs, panel PCs or high performance HMIs. Systems are long-life with seven
to ten year production availability, and are highly customizable and expandable
depending on application requirements. For example, options include legacy
systems for easy replacement or continuation of deployed performance,
thermally-sensitive designs, or high performance and small footprintapplication
requirements. For example, options include legacy systems for easy
replacement or continuation of deployed performance, thermally-sensitive
designs, or high performance and small footprint.

DRIVING EMBEDDED EVOLUTION

with Partnership & Performance Advancements

As performance requirements intensify across
embedded markets, continued advancements in
CPU and graphics processing are essential to driving
new application development. Connected health,
security and surveillance for civil and defense
environments, intelligent transportation, the digital
oilfield – growth in all of these diverse yet critical
computing environments requires innovation enabled
by processing improvements. At the same time,
improvements need to be grounded in longevity,
enabling developers to manage and optimize product
lifecycles for long-term deployment in critical
applications.
In this environment, Corvalent empowers computer
solutions that enable long-term peace of mind. The
company builds on this promise by integrating 6th
Generation Intel® Core™ processors into its longlife, high performance platforms, and enabling smart
design methodologies that add value for developers.

» For more information about Corvalent
and its 6th Generation-based products and
systems, visit www.corvalent.com or call
888-776-7896.
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