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About LED Displays

About LED Displays

Unlike traditiocnal media such as newspaper and magazines,
LED displays quickly capture attention with a combination of
light, color, motion and graphics that get noticed. They also
offer infinite options for creating a brand that gets
remembered and, in turn, gets results. For most advertisers,
the most important market is the local one. Think of LED
displays as local advertising and sales partners that are “on”
24/7, working night and day to attract attention, deliver
marketing messages and drive sales. LED displays also cost 40
to 60 percent less per thousand viewers than most other
forms of advertising. In fact. businesses can communicate
with thousands of people each day for just a few dollars.
When purchasing an LED display, it is important to
understand a few basic principles that will help you sslect
the right product for your application. The pages to follow
present a brief overview of some of these basic principles.

Pitch (Resolution)

Resclution, or the total number of pixels in a display. is a
very important factor that affects the performance of the
sign. More resolution means mere LED dicdes and more
circuits, which usually means better picture quality.

Pitch is the distance (usually in millimeters) between pixels.
Pitch is always measured from the center of one pixel to the
center of an adjacent pixel. The smaller the pitch number,
the higher the resolution quality. Larger the pitch numbers
indicate a lower resolution. A pixel can be one single diode,
or a pixel can be a cluster of many dicdes running off the
same circuit.

l I 36 mm pitch - 89 mm pltch




About LED Displays

Viewing Distance and Speed
The distance between your sign and its viewers is the

number one factor in determining the type of LED display
you will need. Longer distances raquire less resolution

and shorter distances require higher resolutions. In

additicn, if you are traveling at 55 MPH on a freeway,
and the sign is 600 feet away at a truck stop, the text
letters must be at least 20 inches tall to be legible.
Likewise, if you are standing 60 feet away from a street
level sign, the letters need only be two inches tall to be
legible. The rule of thumb is that you need 1 inch for
every 30 feet of viewing distance.

Character Height

In addition to the discussion of viewing distances, it s important to know that at least seven rows of dicdes are required to

make one text character. For multiple lines of text, it requires an eighth line as a separator. This means that for each line of
text there needs to be eight rows of pixels, and that those eight rows together measure the required character height.

In other words, if you need three lines of ten inch text characters, you need to have 24 rows of 36 mm pitch pixels to get
the proper character height. Of course, you can always use a higher resolution display and combine lines to make bigger
text letters.




About LED Displays

Viewing Distance and Time Chart

Viewing Distance Recommended Recommended Approx. Viewing Approx. Viewing

ift) min Text Height min. Pitch {(mm] Time @ 30pmh Time @ 55mph

{Inchj (sec) (sec)
|

30 1 12 1.0 0.5

B0 i 12 1.5 1.0

20 3 12 2.0 1.0

120 4 12 3.0 1.3

150 5 18 3.9 2.0

180 6 20 a.0 2.9

240 8 28 9.5 3.0

300 10 a0 7.0 4.0

360 12 34 8.5 4.3

420 14 38 9.5 5.5

480 16 43 11.0 6.0

340 18 63 12.5 7.0

600 20 63 13.5 7.5

720 24 63 16.3 9.0

840 28 89 19.0 10.5

960 32 g9 22.0 12.0

1080 36 89 23.0 13.5

1200 40 127 28.0 12.0

***Please note that all data are approximations

Viewing Distance and Time Chart

LED diode density and pixel pitch are the two most critical factors to determine the quality of resolution and display
brightness. LED density of a display is the total number of LED diodes in one square meter. It is calculated by multiplying the
number of pixels per square meter by the number of LED diodes per pixel.

Signs Plus LED display systems have always featured more LEDs per pixel than major competitors around the world. In
other words, Signs Plus signs have very high LED density. High density displays offer significantly higher brightness and
longer display lifespan since you do not have to drive the LEDs on your display hard in order to achieve good brightness
level,



About LED Displays

Brightness

The Brightness of an LED display is generally expressed by a
numerical value in NITs, A NIT is defined as unit of
illuminative brightness described as candela output per
square meter (cd/M2). The higher the number of NIT;, the
brighter the display. In general, 1,500 NIT, provides
readable text in outdoor daylight, while grayscale and
cutdoor video require up to 5.000 NIT: for acceptable color
depth.

Signs Plus displays are built with a high-density of super-
bright, high quality LED dicdes, so our displays typically
exceed this standard by a long shot. Contrast ratio is another
important factor in overall brightness, and refers to the
difference between levels of blacks compared to the levels of
whites in the display. Things like reflective surfaces, glare
from the sun, and dimming all affect contrast ratio. To
optimize the contrast ratio and overall brightness, Signs Plus
features a unique louver system to shade each individual
diode from the glare of the sun. The louvers were computer
modeled to optimize the view from onlookers below while
blocking the maximum amount of sun from all sides. No
other system on the market offers this unique, individual
diode shading. Together with the high-density array, the
Signs Plus sign is truly the brightest product on the market
today.

Viewing Angles

Diodes can put out a single, narrow beam of light like a
flashlight, or they can output a wide array across a room like
a light bulb. Diodes cutpur about the same ameunt of light
no matter what type they are—but the “high-beam” dicdes
with a narrow angle focus more light into one small spot,
whereas the “wide angle™ diodes spread their light across
the horizon. So, if you were to stand in front of a sign made
from “high-beam” diodes with narrow viewing angles, you
would see an extremely bright sign if you stood directly in
front of it, but the minute you walked away from the small
spot light of its focus. you would see nothing but black. Cn
the other hand, if you were to build a sign with lots of
“wide angle” diodss, you could move around and to the
side of the sign, and still see a great image. Signs Plus
displays use wide viewing angle diodes, with super wide
viswing angles up to 140 degrees. Together with the high-
density of diodes, the Signs Plus displays are both bright and
have wide viewing angles at the same time.

LED DISPLAY
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Application Gallery

Application Gallery

Knowing the right application is key to selecting the right system. The descriptions below offer a general overview of the
basic LED applications to help guide you.

Monochrome EMC

Signs Plus” Monochrome Electronic Message Centers (EMCs) are the most cost-efficient, on-premise media tools. With our
user friendly software system, text and graphic creation are made simple. Signs Plus’” Monochrome EMCs also feature easy-
to-use scheduling software that allows messages to be displayed at various times of the day.

Warm enough for you?
Cool off with an

ARCTIC RUSH!

LUMBER COMPANY




Application Gallery

frm=m—r ey

Application Gallery (cont)

Grayscale 256 Series

In addition to animated text messages, the GS 256 series can display photo-quality pictures and full motion video. It's a
powerful advertising medium that stands out and grabs attention.
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Application Gallery

Application Gallery (cont)

RGB Full Color Displays
With its super brightness and contrast, Signs Plus' RGE full color display systems are the perfect
choice for large outdoor applications such as video walls and billboards.

Al American
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Application Gallery

Application Gallery cent)

Digit Displays
Signs Plus offers a wide range of digit LED displays such as price changers and time & temperature displays. The Price
Changer product line provides a changeable pallet for gas stations, hotels, and other applications. The Time and

Temperature product line is a classic addition to an existing static sign to attract attention and reinforce a sign's presence
in the community.




Hybrid Pixel

Technical Information

Before looking at our product specifications, it is important to understand some of the key technology Signs Plus is offering
today. The next few pages will briefly cover some of our signature hardware and software technology.

Hybrid Technology - Advanced Detachable Pixels

With Signs Plus' unique hybrid pixel technology, each pixel is hot
swappable, reducing time and cost to service a display. Hybrid
technology also provides a flexible platform to create custom
shape LED displays such as curved face displays. With each pixel
sticking out instead of attached to the surface, Hybrid pixels have
the widest viewing angle and best heat ventilation in the world. .
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Instead of 1 louver per pixel, each LED lamp on & Hybrid pixel
has its own lamp louver which provides highly focused LED light
output for superior color contrast, brightness and maximum
horizontal viewing angle.

Inside =ach pixel, there is an individual drcuit controlling each

LED lamp. Together with the advanced controller system, we can i
control brightness/color shadings down to each LED lamp level 3 R
we. competitors’ individual pixel shading. The result is better color - y=|
mix, contrast, higher virtual resolution and longer LED life since S ~l %
we can turn off individual LED lamps when not needed. o —Aas

Signs Plus uses only the best quality LEDs to manufacturs its P e
displays. We also provide more LED dicdes per pixel than other || =
competitors. Together with the Hybrid Technology, Signs Plus LED P A= | : k.
displays simply provide the best brightness, viewing angle, and . | —
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Cabinet Design

Resilient Display Cabinets

Ultimately, LED displays are only as good as the cabinets that house them. From components, service panel design,

to water proofing and heat ventilating, engineers are continuously waorking on improving cur cabinets. In

late 2005, display cabinets were proven to be able to withstand the worst hurricanes. Today, you can choose

from traditional vented cabinets with thermostatically controlled fail-safe cooling system to the advanced fully enclosed,

no outside air exchanging sealed cabinets. It is continuously seeking improvements in little details like this makes our sign last
longer than competitors’ products.

Slr'l"':l Plnll D-ign Hllt E::hlngern-:\lngSjlilm

"“Whe are very delighted with our sign! The staff was extremely helpful in the sign selection process and was very supportive
with our post-instaliation needs. In fact, the display has weathered 2 massive hurricanes and was instrumental in replayving
emergency infarmation to the local community.

Jay Wilson
Al Baker, Project Developer



Communication Options

Communication Options
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Software
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RGB Full Color Displays

RGB Full Color Series

The world's maost technologically advanced LED displays, with brilliant color and clarity, creating a powerful marketing
message that makes an impact, night and day. Our RGE Full Coler Displays incorporate full-color, video quality imagery
and are available in pitches from 12mm t2 B9mm. They have the capability to playback standard file formats including .avi.

General Technical Specifecations

Pinel Pitch:
Pinel Type:

Color Options:

Color Capability:

Estimated LEC Lifetime:
Awverage Brightness:
Vigwability:
Brightness/Contrast Enhancement:
Zraphic Capability:

Control Software:

Dizplay Dimming:

Scan Rate:

Framne Rate:

Power:

Service Access:

Sealed-Cabinet Cooling System:
Communication Cptions:

12mim, 1&6mm, 20mm, 23mm, 28mm, 34mm, 4$5mm, 89mm
Hybrid {16mm, 23mm, 30mem. 34mm, $5mm, 89mm)
Mega Hybrid (12mm, 20mm, 23mm. 28mm)

Red or Amber

16.7 millicn or optional 281 trillion colors

100,000 hours
BO0O+ (MIE)
140 degres

Individual louvers for each individual LED diode

Text, animation, picture, and video

WZA Sign Controller/dMedia Editor 3 package

100 levels

300 Hz

&0 frames per s=cond
1204240 single phass

Standard Front access with opticnal rear acces:

Optional

Ethernet, Wireless Ethernet, Fiber Optic, Broadband Internet

Our award-winnin
is only 4

rehab center

WY puoe

Full Cnlnr
LED

Billhaardl!




There Is no substitute for quantity when It comes to quallty

‘Higher Brightness *True White
‘Better Contrast ‘Less Pixelation

Left: 20mm video display with 3 LED per pixel (matrix: 48x128)
Right: 20mm video display with § LED per pixel (matrix: 48x96)
LED Spec: Same model Nichia Super Ovals

Environment: 90 F, bright California summer, 11:30am, 6/25, 2006

When it comes to an LED display's performance and picture quality, there is simply no
substitute for the quality and quantity of the LEDs used to make the displays. Signs Plus’
LED displays are built with a high density of top quality LED lamps o make sure our
customers always have the brightest and best looking displays.

There are other advantages of having more LEDs per pixel than just higher brightness. For
example, in order to achieve adequate outdoor brightness with low LED density, some
manufacturers have to drive their LED lamps at higher currents than they should; the result is
a shorter display life-span. Having more LEDs per pixel also reduces pixelation and
increases contrast, thus higher picture quality and resolution.

Don't settle for an inferior product, choose a top quality LED display that will maximize your
company's sales, brand and investment. Please feel free to contact us for more information
on LED displays.






HOW TO COMPARE LED PROPOSALS

I certainly understand your need for "due diligence" in obtaining your bids. T would like to
offer my assistance on your spec sheets and variables that need to be taken into
consideration when trying to compare "apples to apples". I am offering the following 9
things as suggestions for you to compare and understand the technology the various
companies are offering. If you have questions, please do not hesitate to contact me.

1. Please provide any "special requirements" you are aware of. Whatever you have
found out from zoning: heights, widths, and any restrictions they may have on LED
signage. (ie: static or motion requirements or restrictions). You also want to make
sure that even if a company meets the zoning requirements, does it meet your
needs? The speed limit, budget, set-back, and primary use of the sign also need to
be disclosed so you can ensure that the sign meets the churches needs.

2. Although all the sign companies may meet your height and width requirements, etc. -
the most important thing to take into consideration is the PLIXEL MATRIX of your
sign or in other words the number of pixels on your sign. Some companies out there
use a 5 inch retainer around the LED cabinet, others will use 3 inch or less. The way
to determine how you are getting the most for your money, is to know what pixel
matrix you are being quoted. (If you have a proposal for a 48 x 160 pixel sign - it
means there are 48 pixels high by 160 wide) If someone else is quoting a 40 x 112,
but still meeting all of your height and width restrictions, IT IS NOT THE SAME
SIGNI

3. You may also want to request that vinyl decoration NOT BE USED, on the
identification portion and logo of your sign. The vinyl will crack, peel, and fade. The
vinyl manufacturer (3M) will only warranty this application for up to 7 years
depending on which grade of vinyl is used for this decorating technique. I strongly
suggest that your specs include a paint design factor for your sign.

4. All companies should be providing you with a "high definition" sign - Which means
the pixels sit close fogether and must be less than an inch apart. A .6" TO .7" is
considered High Definition. Anything wider than this will have a "grainy"
appearance. The proposals should provide you with the definition information
referred to in a millimeter format. (ie: 17mm vs. a 36mm model).

5. You want to have sign companies disclose to you the "frames per second" at which
your sign will operate. For instance, if you have a 30 frame per second model, there
will be the "tick,tick,tick" of the letters and graphics. You want your sign to be
smooth and fransition seamlessly. A model that operates at 60 frames per second
will provide you with the high definition seamless and easy viewing capabilities you
need.

6. You also want to know what your viewing angle is. This is important to understand at
what point will the picture "fade" as the car travels by your sign. Viewing ANGLES
vary from 75 all the way up to 140 degrees. Don't be fooled by the terminology
viewing CONE. Basically what companies do is double the angle and come up with a



viewing "cone" which is a deceiving statement. Speaking of deceiving #'s - request
that you receive "ACTUAL" FREIGHT shipping AND Handling fees included in the
bottom line pricing. Estimates or surcharge later or invoice later language in the
pricing is not providing you with your bottom line cost. Read the FINE PRINT!

7. If atall possible, you will want the companies to price out the newest "shaded"
technology capabilities. If you are getting shading as an option on your sign, you will
want to know "how many shades" are available. The variables run at 32, 64, or 256
shades. The more shades you have the better the graphics. You don't want the
“shaded" technology on anything less than a 4 line sign. You would then want to go
up to a 32 high pixel sign, if it can fit within your requirements. If someone tries to
convince you to purchase shading on anything less than a "4-line" sign, they are just
trying to make more money of f of you and you won't be happy with the result. It
would be like looking at 1/2 of a TV screen for your animation and graphics.

8. Request that they disclose the number of graphics and capabilities included in the
proposal. For our 256 shaded models we include over 300,000 graphics and 200
animation motion video applications for your sign.

9. Pixel Boards vs. Hybrid Individual Pixels - Hybrid technology is the most advanced
technology available for the LED signs. If you have a pixel board issue and it needs
to be repaired or removed for any purpose, you run the risk of having at least a
week worth of downtime on your sign. Pixel Board replacements can cost $350 plus,
Not to mention the cost of hiring someone to remove, ship, and replace the board.
With the Hybrid technology, facilities have the capabilities of replacing pixels
individually. No downtime on the sign, no need fo pay for labor or shipping costs.
Your purchase of a HYBRID sign would include 10 replaceable pixels and if you
needed more, for the first 5 years they will be free, but after five years your out
of pocket expense would be approximately $5.00.

I hope this information proves helpful to you. It doesn't matter who you buy your sign from
as long as you not only have the information you need to make an informed decision but
understand it as well. T look forward to answering any questions you may have on my or any
other proposal. I look forward to continuing o work with you on your project

Kindest Regards,
Maria Manzur
Manzur & Associates
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