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INTRODUCTION
Dell Latitude laptops are designed for carrying out work. Whether you’re a business analyst, attorney, healthcare
worker or teacher, these devices are designed for productivity. Latitude users spend most of their time on their
devices working, which can mean a lot of screen time. To provide the best experiences for Latitude customers,
our engineers created some of the finest display screens out there. We made our displays visually more appealing,
added more features focused on health and wellness, reduced power consumption, and much more. A mountain of
work went into making the display of a Latitude laptop. These were designed to help you be more productive, more
competitive, less fatigued, and more secure, while providing exceptional performance.
This document will outline the details of how we created our best-in-class display technology for you.

FRONT OF SCREEN
UHD, QHD, FHD, HD Pixel Resolution
What’s a pixel? A pixel is the smallest information source in a display. It
is made up of Sub-Pixels RGB (Red, Green, Blue) that show primary and
combinations of colors. The number of pixels in the entire display, or the
pixel resolution, is expressed as Horizontal Pixel Count x Vertical (for
example 1280 Horizontal x 720 Vertical). The higher the pixel count,
the sharper the image appears.
We offer a wide range of pixel resolution options ranging from
HD (1280x720), FHD (1920 x 1080), QHD (2560 x1440) and
UHD (3840 x 2160) to suit various needs. If you are using your Latitude
for email, spreadsheets, or social media posts, the HD or
FHD resolution might be ample. If you routinely review or
edit media content, a higher resolution display like the QHD
or UHD will impress you.
Another thing to consider is 720p video can be seen on an
HD display, but if you are watching 1080p content, it would
require an FHD display to view the content in actual 1080p
(otherwise it will down-res to 720p). Similarly, you would
need a UHD display to watch 4K video.
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Aspect Ratio
Aspect Ratio in a display describes the correlation
between the Width (X) and Height (Y) of the display.
Older laptops had 4:3 as the common aspect ratio,
while current Latitude devices have mostly 16:9 - which
is also what modern movie screens use. We added a
16:10 format on the Latitude 9420 to provide additional
customer benefits. Though it is only 5% taller in pixel
height compared to the 16:9, the 16:10 format allows
just enough room on the top or bottom of the screen to
show additional information. If you are working on a word
processing app or a spreadsheet, this additional height
is a welcome benefit, as it allows you to see more tool
bars on top, or more line items for example. We also offer
a tablet with detachable keyboard aptly named Latitude
7320 Detachable, which has a 13.0” display with a 3:2
aspect ratio.
At Dell, we have learned some users enjoy consuming
content on a smaller hand-held type of device, which is
why we designed this form factor. Since it’s a tablet-like
device, most users enjoy annotating on it with a digital
pen. Since 4:3 and 16:10 are the two most common
aspect ratios, 3:2 is a great option for a handheld device
to feel more like a book, especially since most of us read
top to bottom.

ORDINARY
GLASS
Ordinary Glass

-vs-

ANTIGLARE
AG Glass

Anti-Reflective vs. Anti-Glare
Anti-Glare and Anti-Reflective displays help reduce
glares and reflections. Both are good options and better
than ordinary glass. Anti-Glare technology (which
typically has a matte finish) is usually implemented by a
coating or etched surface on the display that diffuses
light, usually from external sources, such as sunlight or
very bright indoor lights. This allows you to focus on the
contents on the screen with less distraction.
Similarly the Anti-Reflection method employed in our
Latitude devices involves a coating on the display that
absorbs/deflects incident light whether it is external
or internal to the display, this technology improves the
display readability particularly if you are sitting outdoors
or close to a window while improving contrast. Users
might see Anti-Reflective displays more on our 2-in-1
form factors.
Both Anti-Glare and Anti-Reflective technologies
deployed in your laptop aim to reduce unwanted light
that interferes with the image on your screen. At Dell,
we don’t view these as one or the other being superior,
but as different approaches to solving readability of
your screen.
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The Angles – TN vs. WVA Panels
Viewing Angle in a display is mostly determined by the
choice in LCD technology. There are two different types
of displays you might see in Dell laptop nomenclature:
TN (Twisted Nematic): A traditional panel designed
for head-on viewing which uses a “nematic” liquid
crystal that sits between two sheets of polarized glass.
TN panels have the lowest input lag with around one
millisecond and generally have higher refresh rates
versus other panels.
WVA (Wide Viewing Angle): a type of panel that has
superior viewing angles so you can view these panels
from extreme viewpoints and retain excellent
color reproduction.

These panels are superior for viewing at the side or
other perspectives vs. TN. Another benefit offered
from WVA panels is high color gamut providing slightly
sharper images.
In-Plane Switching, or IPS is a term created by different
LCD suppliers. IPS is a type of WVA panel. At Dell, we
use these types of panels from many different suppliers,
therefore we use the term WVA.
At Dell, we use a mix of both TN and WVA depending
on the product.

Brightness
Brightness measured in Candela/Meter Squared
(CD/M2) also referred to as nits, which is the luminance
of the display that one perceives. It’s subjective since
our eyes are different, but generally users prefer brighter
displays in high ambient lighting conditions (during
daylight) and lower brightness in low light conditions
(at night). Our Latitude displays are engineered to
produce high brightness levels without sacrificing power
or other visual attributes. Some of our displays are rated
500cd/m2, or commonly written as 500 nits (which is a
very bright display).

Latitude laptops also allow auto dimming and manual
dimming if you prefer a certain brightness level
appropriate to your working environment. As you think
about display nits, also consider that higher nit panels
consume more power and eat into your battery runtime.
Generally, users usually don’t run at full brightness due to
different eye comfortability levels, as well as the desire to
preserve batter life.
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Contrast Ratio
Contrast Ratio is the ratio of the maximum and minimum brightness, in other words, the ratio of the brightest pixel
versus the darkest. A contrast of 1000:1 means that the brightest pixel is a thousand times brighter than the darkest
pixel in the display. As you can imagine, contrast is impacted by a multitude of factors from ambient light, viewing
angle, temperature, etc. A typical newspaper has a contrast ratio of less than 10:1 and we generally find it acceptable.
With Latitude displays, we have chosen very high contrast so that we can show a variety of shades in an image and
improve readability tremendously.

Color Gamut
Color Gamut is the range of colors the Latitude display can depict. It is usually shown by the area constructed by
the three primary colors colors – red, green, and blue – in the form of a triangle. The popular color gamut standards
used in the industry are sRGB, NTSC, Adobe RGB, DCI-P3 and Rec 2020. Each of them define the color coordinates
that make up for 100% of that standard; a display’s primary colors can be measured and plotted against any of these
standards. Color itself is defined in terms of luminance, hue (color wavelength perceived by the eye) and saturation.
In applications ranging from photography to
artwork to product design, color and grayshades
are very important to the user. Inadequate color
could render images different from what we
perceive, causing potential implications. Dell offers
45% NTSC on entry level Latitudes, and 100%
sRGB on mainstream and premium Latitudes.
Dell Precision Workstations offer Adobe RGB and
DCI-P3 options which offer broader color gamut
for media creation.
sRGB is the standard most used in digital
environments. sRGB minimizes differences in
color between input and output while allowing for
quicker color replication.
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HEALTH & WELLNESS

Low Blue Light Panels and
ComfortView Plus

Blue Light and Its Impact

Our bodies have a circadian rhythm that regulates our
sleep-wake cycle. Studies2 have shown that the use of
self-luminous displays before bed can disrupt this rhythm
and delay the onset of sleep.

Most devices use backlit LCD screens that shine light
directly into the user’s eyes. It’s generally accepted that
the blue light emitted by phones, tablets, and laptops is
bad for the eyes. Studies1 have shown that blue light
in the 415 to 455 nm spectra can damage the cells in
the retina, by forcing our eye muscles to constantly find
a point of focus, ultimately resulting in myopia. What’s
more, the health consequences of being nearsighted—
retinal detachment, glaucoma, and cataract—are all
related. Scientific studies have found a relationship
between the use of computer screens before bed and
delays in the onset of sleep. Not using display technology
in today’s world is not a viable option, so Dell engineers
worked for years to find various solutions that
will mitigate this problem and ensure better eye health
for customers.
Dell created a new class of display technology to
address this issue. There have been many attempts by
the industry to solve this problem, but they resulted in
side effects, such as yellowing of the image or reducing
the brightness -both of which were undesirable. Dell’s
solution starts with the source of the blue light, the
backlight in the display. It’s a uniquely designed dual
backlight structure, with modifications to the LCD and
color filters. The Dell designed backlight contains two
different sets of LEDs that emit different spectra of light.
The combination of the two creates displays that reduce
blue light emissions by 50%, with no observable impact
to the image
quality. Therefore,
the quality of the
color, contrast
and response
of the display is
retained. This is
groundbreaking
in the display
industry, and
Latitude devices
are designed by
the very engineers
that created
this technology.

The high frequency (415 to 455nm wavelength) blue
light from display screens is known to prevent the
release of melatonin, which in turn disturbs our sleep
pattern2. There have been a few options created already
to help with this issue, such as software apps and blue
light filters.
Night Shift is an example of a popular smartphone app
designed to reduce blue light. Apps like these adjust the
rest of the color spectrum such that the display appears
half as bright, yellowish and essentially degrades the
quality of the image. Blue light filters are another popular
option since they can be purchased as an aftermarket
product. They are designed to cut off the offensive
blue light, however they too can degrade the display
with peel-covers that might produce bubbles, fit poorly,
create a yellowish tint, and more.
Dell engineers studied and experimented with such
solutions but found that these methods had too many
drawbacks. They also discovered that these methods
decreased image brightness and did not meet the
standards set by TUV Reinland, which is a respected
industry authority on display technology.
To create a better solution, Dell designed low blue light
display panels using a hardware-based technology
(with no apps or filters). The design allows for a wider
blue spectrum, with a much lower peak and reduced
intensity. This breakthrough reduces blue light by 30%50%, while maintaining high image quality. The benefit
of persevering the color integrity and high brightness
grants users a better experience. We have added
this technology to a few display options in our laptop
portfolios, which is branded ComfortView Plus. Users
who would like to avoid potential blue light harm should
look for ComfortView Plus in the display descriptions
when choosing a Dell laptop. ComfortView Plus is TUV
certified, built-in, always-on, and virtually unnoticeable
-that’s how well color accuracy is maintained.
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LAPTOP FORM FACTOR
The Sleek Screen: Aiming for Borderless
People love larger screens. A large screen can mean more
to see- but there is a limit to how large a display you
want with your small, light, and easy to carry Dell laptop.
Traditional laptop displays had large bezels, wherein the
image area was diminished. In order to maximize the
use of existing surface area, Dell designed new displays
that verge upon edge, thus reclaiming space previously
occupied by the bezel. Now in the same surface area,
you obtain more display. A great example of this can

be found in the Latitude 9520, which is in fact a 15.0”
display in an approximately 14” sized chassis (13.39" in
width). This sleek screen design called for a new type of
display where the borders were narrowed, and cameras
miniaturized. Even the drive electronics and connectors
were moved to the bottom of the device allowing the
sides of the screen to go all the way to the edge, which
we call InfinityEdge displays. These almost borderless
screens can achieve screen-to-body ratios of over 90%.

Feather Tough
We want our laptops to be tough yet feather light, and the display in your laptop accounts for a significant portion
of that weight. As touch displays grow in popularity, especially on 2-in-1 convertibles, improving glass durability is
something we continuously enhance. Dell engineers solved this need for a robust design by partnering directly with
Corning and using best in class, edge to edge Corning Gorilla® Glass 6 DX. Gorilla Glass DX provides for a better
optical performance with a 75% reduction in front-surface reflection. Unlike competitor optical coatings, Gorilla Glass
DX is a composite so it won’t peel or delaminate over time. With the added durability of Gorilla Glass 6 the
Dell Latitude has better damage resistance to bumps, knocks and scratches.
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ePrivacy
While users enjoy the benefits of wide viewing angles available in our Latitude devices, shielding confidential
information from prying eyes can be critical for certain industry work. We not only value privacy, we want to protect
sensitive information from possible thieves. An industry study showed that 88% of hackers gained access to private
information from viewing another person’s screen4. An eprivacy (electronic privacy) display makes the display on your
laptop solely visible to you while distorting or blocking others viewing from an angle.

The industry has grappled and adopted a few different options involving backlight or display contrast modifications,
an electrically controlled birefringence (ECB) film and even a louver film to create privacy modes. These methods
reduced the horizontal viewing angle from 80° to about 30°, achieving necessary privacy, but they each came with
some undesired side effects: higher cost, increased thickness of the laptop, reduced brightness, or increased power
consumption.
Dell’s desire to offer a fully integrated privacy solution led to the design of SafeScreen technology that is a user
initiated (Fn + P) simple keystroke, to enable or disable.

Dell SafeScreen – ePrivacy
How does SafeScreen work and why is it superior to other methods?
SafeScreen design incorporates a backlight technology with a switchable privacy filter, integrated to the display
assembly. When activated by the user, the filter restricts the light emitted by the display on either side providing the
privacy desired. When deactivated, the display returns to the normal wide viewing angle/sharing mode. Despite the
relatively simple description, the design called for some exceptional engineering. Dell was able to achieve privacy
modes that had narrow viewing cones, with zero side effects from other methods. In addition, Latitude products
achieved best-in-class performance, beating the competition by 36% to as high as 86% in battery run time5.
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Enabling Better Battery Runtime
While we want the best performance from our devices, we also want a long battery run time. The display is one of the
more power-hungry components of the laptop and can consume over 30%5 of the power depending mostly on how
bright the backlight is shining.
To create long run time between charging the battery, Dell designed Super Low Power (SLP) display panels. We
re-engineered the materials for greater light transmission for less energy, rebuilt the backlights, created better touchscreens and display assemblies. The results allow for longer battery life which vary depending on panel vendor, screen
size and configurations. Recently, we have seen some SLP panels on Latitude 7420 providing up to 55% more battery
which can be an additional 5-6 hours of run time while unplugged. These SLP display panels are 50% more efficient
compared to traditional panels and provides you with a great visual experience.

CONCLUSION
This paper covered a lot of technology, and hopefully now when you see some of these terms, you have more
information on what display features are best for you. Here is an example of some display descriptions you could
see on the Dell website or within some Dell spec sheets:
LATITUDE 9420 DISPLAY DESCRIPTION:
2-in-1
Form
Factor

14" QHD+ 16:10 (1920x 1200) Touch AR & AS CmftView+ WVA SLP 500 Nits GG6 DX sRGB 100%
Screen
Size

Display Resolution, Aspect Ratio

Anti-Reflective,
Anti-Smudge

ComfortView
Plus
the integrated low
blue light display

Wide
Viewing
Angle

Super Low
Power
Enables longer
battery run time

Brightness

Corning®
Gorilla Glass®
6 DX

Color Gamut

LATITUDE 7420 DISPLAY DESCRIPTION:
Laptop
Form
Factor

14" FHD 16:9 (1920x1080) AG SLP Non-Touch CmftView+ WVA 400nits SRGB 100%
Screen
Size

Display Resolution, Aspect Ratio

Anti- Super Low
Glare
Power

ComfortView
Plus

enables longer
battery run time

the integrated low
blue light display

Wide
Viewing
Angle

Brightness

Color Gamut

LATITUDE 5420 DISPLAY DESCRIPTION:
Laptop 14"
Form
Factor

Screen
Size

HD 16:9 (1366x768)
Display Resolution, Aspect Ratio

Non-Touch AG TN 220nits 45% NTSC
AntiGlare

Twisted
Nematic
Type Panel

Brightness

Color Gamut

The display screen is the face of your laptop. It’s designed to make you more productive while providing high image
quality. There are other options that allow you to keep your content private and even protect your eyes from harmful
blue light. As you read, there’s a lot that goes into making these panels, and we hope you choose Dell when seeking
the best in laptop displays.
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