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1 This Manual

This manual describes the steps necessary to plan and execute the installation of a LellarabigisalC

Information on configuring, operating, maintaining the DigitalCanvas, once installed, can be found in the
Lellan DigitalCanvas User Manual.

In addition, procedures for creating content for the DigitalCanvas is covered in the sepeliate
MakeflixUser Manual
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2 Warnings

Important:

Consult local codes and regulations before installation
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3 Introduction to Lellan DigitalCanvas

The Lellan DigitalCanvad & I Y2 Rdzf | NJ a2aGSY O2YLI2aSR FNBY p Yl
PowerBoxes, SmartCables, aagidub, and the DigitalCanvas Controller Apjgure3-1 illustrates a
typical DigitalCanvas containing 56 SmartTiles, 2 PowerBoxes and 1 SmartHub.

This section reviews each of these components and their roles in operatirigjgiialCanvas.

Tablet
Running

LellanApp PowerBox

SmartHub

e S

“
PowerBox

Figure3-1: DigitalCanvas Containing 56 SmartTiles in Two Circuits

3.1 SmartTiles and their Frames

TheSmartTilgs the primary building block for a DigitalCanvhsii A & G KS Wi A3K{G Sy 3IAy St
showing the patterns of color, light and motion that are the key feature of a DigitalCanvas.

The SmartTile consists of two major pieeése Frameand theTileitself ¢ which are held together using
magnets in thet corners. During installation, the Frame is first mounted onto the wall (or other
surface). Cables are then attached to the Frame. Finally, the Tile is mated onto the Frame and held in
place by the magnets.

Figure3-2 shows aSmartTileand its mounting-rame both assembled and separately.

Figure3-2: SmartTile and Frame
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A single DigitalCanvas can include up to 240 SmartTiles.
Each SmartTile contains 36 individually comtitde RGB lightellsarranged in a 6x6 grid.

The collection of SmartTiles in a DigitalCanvas can be laid out on a surface (e.g., a wall) in any pattern
whatsoever. The DigitalCanvadigure3-lincludes56 Smar¢ A f S&a I AR 2dzh SEy | aNER
pattern.

3.2 PowerBoxes and Circuits

Figure3-3 shows a PowerBox.

Figure3-3: PowerBox

EachPowerBoyrovides power to up to 40 SmartTiles.PAwerBox together with the 1 to 40 SmartTiles
that it powers is known &ircuit The DigitalCanvas Figure3-1 contains 56 SmartTiles, divided into
two Circuits of 28 Tiles each.

Most DigitalCanvases will havaafer than the maximum six Circudstive i.e., actuallconnectedto a
PowerBox and some SmartTiles

3.3 The SmartHub

TheSmartHulA & G KS WONIAyaQ 2F GKS S5A3IAGHE/ Fy@dra FyRT
provides the user full control ovehé operation of the DigitalCanvas including the moving patterns of
colored light displayed on its collection of SmartTiles.

Figure3-4 shows a SmartHub.

Figure3-4: SmartHub



[Type here] DigitalCanvas Installation Guide
v0.9.1(Draft) [Type here]

EachDigitalCanvas has a single SmartHub. Each SmartHub can control up to 240 SmartTiles (configured
as 6 Circuits of 40 SmartTiles each).

The SmartHub must be connected to a network either vidcWir via a wired Ethernet connection.

3.4 SmarCablesand othercables

SmartCableare used to carry power and data between SmartTiles as well as from the PowerBoxes to
SmartTiles.

Figure3-5 shows several SmartCables.

Figure3-5: SmartCables

SmartCables come Bilengths(seeTable3-1) to accommodate a variety of SmartTile layouts.

22 centimeters (8.6 inches)
SmartCable Lengths | 1 meter (3.3 feet)

3 meters (9.85 feet)
Table3-1

In addition to SmartCables, the DigitalCanvas utilizes Cat5 Ethernet cables to connect the PowerBoxes to
the SmartHub.

3.5 LellanApp: The DigitalCanvas Controller App

TheDigitalCanvas Controller Apmore commonly referred to a simply as thélanApp isa software
application that runs on an iPad, an Android tablet, a Mac or a PC. It provides the user interface for
operating the DigitalCanvasn thisGuide instructions involving the LellanApp assume that it will run on
Fy At R 2idiabktn See th@idgkaldhnvas User Manufalr instructions on using with a Mac

or PC.
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4 Planning the Installation

The following sections cover decisions and/or plans that need to be made before the DigitalCanvas
installation can proceed.The topics cosred are:

1. The Network Configuration
2. Site Planning

3. SmartTile Layout

4. Cabling Plan

4.1 The NetworkConfiguration

The DigitalCanvas requires a network connection between the SmartHub and the device (i.e., iPad,
Android tablet, Mac or PC) on which the LellanAppiiging (i.e., theapp devicg There are three
distinct ways in which this network connection can be configupdtlmode, Wi modeand Wired

mode.

As part of the installation planning, you will need to choose which of these configurations will be used
with your DigitalCanvas. The choice of network configuration will place constraints on the DigitalCanvas
installation, most importantly on the location of the SmartHub.

The three possible network configurations are as follows:

1. AP modeThe SmartHub setglits own standalone WHi network that the app device joins as
illustrated inFigure4-1. This standalone \WHi network is separate from any existing-#i(or
wired) networks that may exist in the same locatidn.this modeyou will need to selec
unique{ { L5 YR LJ &daLKMNInatBorkF2NJ 1 KS WySgQ 2 A

Wt NR GHFiiNéwdrk2 A
/ Existing W4Fi Network \
B @

SmartHuhin
I:IQ

AP Mode

Tablet running i Existing Wi Q
LellanApp with WFi : Access Point

set to useSmartHub H -
as Access Point R

AR ~

Figure4-1: AP Mode lllustrated
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2. Wi-Fimode The SmartHub joins an existing local area netwoM\) via WFi. The app device
joins the same network via either Wi or a hardwired Ethernet connection. ¥alimode is

DigitalCanvas Installation Guide
v0.9.1(Dratft)

illustrated inFigure4-2.

/ Existing WiFi Network

SmartHubin
Wi-Fi Mode v‘#

=
% Existing Wi Q
Access Point

Tablet running
LellanApp with WFi

set to use existing
network

Figure4-2: Wi-Fi Mode lllustrated

[Type here]

3. Wired mode The SmartHub joins an existing local area network (LAN) via a hardwired Ethernet

connection (seéigure4-3). The app device joins the same network via eithefiMr a

hardwired Etheret connection.

Existing (WiFi) Network

SmartHubin

Wired Mode 'Lﬂi+
Ethernet

Cable

- i

Existing Router
Or WiFi
Access Point

Tablet running
LellanApp Connected
To Existing Network

Figure4-3: Wired Mode lllustrated
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Note that in AP mode, the DigitalCanvas will not be connected to the Internet and In{easetl
resources (such as automatioe setting) will not be available. In Wi and Wired modes, the
DigitalCanvas will be connected to the Internet if and only if the existing local area network that the
SmartHub joins is connected to the Internet.

Whenever DigitalCanvas is powered upelvooted, it will automatically connect to the network using
the most recently configured mode ampédrameters (Wi SSID, etc.).

In additionto configuring the mode, you will need to seleatetwork namefor your DigitalCanvas. This
name will be used toefer to the DigitalCanvas from other devices on the network. It should be
between 4 and 15 characters in length and unique among devices on your chosen network.

4.2 SitePlanning

The following sections cover issues that arise in choosing and/or desigeipdpykical locatiosifor the
SmartTiles, the PowerBoxes and the SmartHub.

4.2.1 Mounting Surface for SmartTiles

SmartTiles are designed to be mounted on adlanearly flatsurface. The layout of the SmartTiles on
this surface is covered in detail in Sectib8.2below. This section covers the basic nature of the
mounting surface.

The mountingsurface can be vertical (e.g. a wall) or horizontal with the SmartTiles facing up (e.g., a
table or shelf).SmartTileshould not be insdlled on a horizontal surface, facing down (e.g., on a ceiling)
without additional mechanical support to keep the Tiles and Frames from unexpectedly sepafdtag.
maximum safe tilt off vertical with the Tiles facing downward (and no additional mechanigport) is

30°.

Although the SmartTiles are designed to be mounted directly onto any wall (or other existing surface)
that accepts screws, many installations may find it advantageous to first mount a special installation
surface (e.g., a sheet of plywpto the existing wall and then mount the SmartTiles to this installation
surface. This is especially advantageous when routing the cables behind the mounting surface (see
Sectiord.4.4) since this may avoid having to cut&sinto the existing wall.

The flatnes®f the mounting surface is key to the DigitalCanvas appearance, especially in continuous
layouts (sed-igure4-6). Any unevenness in the surface behind a Tile or between adjacent Tiles may
result in noticeable gaps or seams between Tiles and/or unevenness in the front surface of the
DigitalCanvas.

Behind a single SmartTile, the surface variance can be up to &¥mh). Any greater unevenness may
result in failure of the floating data/power connector between the SmartTile and its Frame.

Behind adjacent SmartTiles in a continuous layout, the total surface variation should also be kept to less
than 3mm Canch). Any greater unevenness will result in unsightly gaps between the Tiles.

SmartTiles can be recessed into the surface. To recess flush, the recess should be 46.3mm deep (1.82
inches). The rough opening of the recess should altefvnm {zinch) from the edge of the collection of
SmartTiles to account for tolerances in Tile size and mouptiagision.The finished opening does not
require clearance.

SmartTiles can be used as the top surface of a table, counstratiprovided static loads do not exceed
10kilograms (22 pounds)n cases where loads exceed this limit (e.g., when used in flooring), the
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SmartTileshouldbe placed underneath an additional covering (e.g., a sheet of plexiglas®eiduasall
the expected load.

4.2.2 PowerBox Location

EachPowerBoxheeds to be locatedithin 3ft of a standard 120V, 15A outlaiNDwithin approximately

Hdp YSGSNAR oy FSSio 2F (GKS Of2a8Said {YINI¢AEtS Ay A
f SYy3adkKQ 2F GKS €2y 3Said | reteds brl9.85fedt). {THs-distnteinill Seedd | 6 f S
to be adjusted to account for changes in effective length based on the physical routing of the cable.

Figure4-4 shows the dimensions of the PowerBox and the required clearancesfiow and cable
routing.

= | = . .
TOHOY %’H\ LWwrs beé o 0y @y OY —omp—0td

No Clearance Required

Front View

i

No Clearance Required

Vs béL

Top View

caradiCe

MY opOY

Front

No Clearance Required

Figure4-4: PowerBox Dimensions and Required Clearances

t 26 SNl 2ESa &K2dzZ R 6S Ayaidl f {FRORVieWKiguiedd. Any Rer dzLIQZ A
orientation may interfere with airflow and result in thermal shutdown of the PowerBox.

PowerBoxes may be stacked.

C2NJ y2iAasS O2ydiNRt +a ¢Sttt & GAradzft wWOtStytAaySaaQ
enclosure or behind the mounting surface. Any such enclosure must allow for abl8aétmin (11.3
CFM of unrestricted airflowfor each PowerBax

The PowerBox location needs to be accessible, but not on an everyday basis. The PowerBox has a single
user controlg an input power switclg that is designed to be left in the on position except during
maintenance or longperiods ofinactivity. Output power to the DigitalCanvas is switched remotely from

the SmartHub.

4.2.3 SmartHub Location

The SmartHub must Hecatedwithin 4ft of a standard 120V, 15A power outlelNDclose enough to
each of the PowerBoxes so that it can be reached by a 100ft Cat5 Ethernet cable. The exact maximum
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distances will depend on how the cables can be physically routed from the Sradkhe
PowerBoxes.

Figure4-5 shows the SmartHub dimensions and required clearances for airflow and cable routing.

T
¢
>
O
-
= & Ho(])yOY O ~ €0 K|
2 HOT OY LS bE 0 o ]
= / 1 i l No Additional Clearance Required S om 5
Q / IPOWER WiFi BOO
; _ LB ] a

No Additional Clearance Requireg
>
o

00Y 6m // - /
> pd:%f 6HED Rear p¢{C)Y/ ‘
i
/ E, Colian -
_h o
// _
_ .

Access to Buttons and USB Port on Front Panel Required

Figure4-5: SmartHub Dimensiomsd Required Clearances

Although there are no specific clearances for the front panel of the Smarthieibuttons and USB port
must be accessible for occasional maintenance and emergency reset operations. In addition, the front
panel includes an Indicat LED that gives useful information about the state of the DigitalCanvas,
especially during startup operations. It can be handy to be able to see both this LED and the
DigitalCanvas simultaneously during startup

An important consideration in placing tl@martHub is maximizing the reliability of its-FVi
communication. This will depend on how the DigitalCanvastwork is to beconfigured (see Section
4.1).

If the DigitalCanvas will run in AP mode, then the SmartHub shoutated within 100ft of angif
possiblewith an open lineof-sight to the location(s) where the user will be positioned while using the
LellanApp (on an iPad, tablet or PC) to operate the DigitalCanvas. Any walls or other obstructions
between the Smarthb and the LellanApp device(s) will weaken theRittionnection and could

interfere with the operation of the DigitalCanvas.

10
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If the DigitalCanvas will run in V#imode, then the SmartHub should be located within 100ft of,ahd
possiblewith an open lir-of-sight to the Access Point for the Wi network. Any walls or other
obstructions between the SmartHub and Access Point will weaken th& ¥dinnection and could
interfere with the operation of the DigitalCanvas.

If the DigitalCanvas will run in Wadenode, then theSmartHub only needs access to a Cat5 or better
Ethernet cable back to the hub or router.

4.3 Specifying the Layout

The true power of the DigitalCanvas is in the modular design of the SmartTiles. A DigitalCanvas can take
on an almost infinitevariety of shapesimply by laying out the SmartTiles in unique physical

arrangements. The layout of SmartTiles in a DigitalCanvas is a primarily an issue of artistic design. This
section, however, covers a few constraints and guidelines that need fiollbeved when planning the

physical layouaind installatiorof the SmartTiles

4.3.1 Layout Types

Figured-6 illustrates3 types oflayouts for a DigitalCanva3hethree layouttypes differ a biin the
issues thatrop upduring ingallation.

The goal for thecontinuoudayoutsis a seamless integration of the SmartTiles into a singtgiguous
shapeg A G K | &aAy 3t S LWTIA GjQUzATIND vidikcSatn@ih lagaghdiee W & 3 NY 4 Q
betweenthe SmartTiles arerainherent part of the design.

Rectangular/Continuous Irregular/Continuous Discontinuous

Figure4-6: Types of DigitalCanvas Layouts

4.3.2 3-Dimensionallayouts

In most cases, a DigitalCanvas will be laidom a single 2limensional surfacée.g., a wall) But itis
possible to layout a DigitalCanvas in 3 dimensibosexample, the SmartTilesuldwrap around or
into a corner between two walls or the SmartTitesildwrap around a column.

The DigitalCavas software (e.g., the LellanApp user interfabe, content creation toolsetc) assumes

that everyCanvas is laid out on a singleiZnensional surfaceFor 3dimensional DigitalCanvases, you

gAft KIFE@S (2 WLINEZ2SOiQ ngtkeSMap@nvaslpdcedire (SBegficn213F H R
¢tKS O2yiSyid ONBIFGA2Y G22ta gAft GKSy dzasS GKA&a HR
Canvas. Theoftwarewill not provide any assistance in creatiagd/or playing content thatakes

advantage of the 3d nature of the Canvas.

4.3.3 SmartTileOrientation (Rotation)

In most cases, all SmartTiles in a DigitalCanvas will be laid out in the same orientation relative to a
(somewhat arbitrary) vertical axis. But it is pbtssito lay out SmartTiles that are arbitrarily rotated
relative to the other SmartTiles in the Canv@se the Canvas on the rightRigure4-7 for an example.

11
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The DigitalCanvas softwarBoweverassumsthat the SmartTiles in BigitalCanvasither allhave the

same orientation or arat leastrotated relative to their peers bgomemultiple of 90. For any Tilehat

hasanon-90° rotation, you will need to regularize its rotation (i.e., to specify some rotafiahis a

multiple of 909 during the Map Canvas procedure (s®ection5.13). The content creation tools will

then use this regularized Map to create regularized content tiatigh  LJt | enSrNBAA TN W I v &
(seeFigured-7). Thesoftwarewill not provide any assistance in creatiaugd/or playingcontentsuch

thatitA & LINPLISNI & | R2dzaiSR F2NJ 6KS WNRGFGSRQ { Yl NI ¢ACt

Content Source Image DigitalCanvas Actual DigitalCanvas

as seen by software
based on regularized
Canvas Map

Figure4-7: Rotated SmartTile as seen by the DigitalCanvas software

4.3.4 DigitalCanvas Orientation (Rotation)

Most DigitalCanvases will be laid out with all the SmartTiles oriented to so that one edge is parallel to a
(somewhat arbitrary) vertical axis. But it is posiio rotate the entire Canvas relative to the vertical
axis. See the Canvas on the righigure4-8 for an example.

The DigitalCanvas software, however, assumes that every Canvas is oriented parallel to the vertical axis

If this is not the case, you will need to adjust the data you edteing the Map Canvas procedure (see

Section5.13) so that it appears to the softwaiss ifthe Canvas were oriented parallel to vertical. The
contentcreationi 2 2f a @gAff GKSYy dzaS G(KA& | R2dzZ&AGSR al L) 42 O
the rotated Canvas (sdeigure4-8). Thesoftwarewill not provide any assistance in creatisgd/or
playingcontentsuchthat it is adjustedi 2 RA & LJX I @8 WO2NNBOiGfeQ 2y | NROI G

12
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Content Source Image DigitalCanvas Actual DigitalCanvas
as seen by software
based on regularized
Canvas Map

Figure4-8: Rotated DigitalCanvas as seen by the DigitalCanvas software

4.3.5 OtherLayout Considerations
The issues that must be codseired when planning a layout are:

5. Forirregular and discontinuous layouts, it is best to position the SmartTiles on the lines
of a 5cm grid. This will ensure that every Tile is offset from every other SmartTile by
some multiple of one cell. This will bedvoid visual artifacts that can occur when
creating content for the DigitalCanvas.

6. Forirregular, continuous layouts, it is best to either line up adjacent SmartTiles exactly
or to offset them by half the width of a Tile (15cm). This will enable yaséahe O
Jdamps (see Sectioh5.]) to pull the Tiles together to avoid seams in the surface. If
the Tiles are offset in other #n haltTile increments, the @amps cannot be used
and it will be much harder to achieve a tiomious surface.

7. For discontinuous layouts, the distance between every SmartTile and its nearest
neighbor (measured centdp-OSY i SN Ydzad o6S fSaa GKIyYy GKS
longest available SmartTile cable. The longest cable is cur@entbters(9.85 fee}.
But the effective length of this cable must be adjusted downward depending on how
the cable is physically routed. For example, if the cable is routed behind the wall its
effective length will be a few inchesatter.

8. For discontinuous layds where the cables are not routed behind thall, its best to
ensure that the distances between a SmartTile and the other Tiles it is connected to
(see Sectiod.4 below) match the effective length of one of the availableleafsee
Section3.40 ¢ CKSNE Aa y2 gte G2 aailddzF¥ée | ye
to prevent sagging or otherwise unruly cables

(s}
M-
)¢

4.4 Developing a Cabling Plan
441 / FoftAy3 tfly WwdzZ SAQ

Before installinghe cables, yowill need to decide on a cabling plan for the DigitalCativasspecifies
how the SmartTiles and PowerBoxare to belogicallyinterconnected via cables. There is a great deal

13



[Type here] DigitalCanvas Installation Guide
v0.9.1(Draft) [Type here]

of flexibility in formulating this plan, but there are rules that must fa#al for the DigitalCanvas to
function and to function well.

See the figures in SectioBsind4.4.3below for examples of wefbrmed and flawed cabling plans,
respectively.

Note that the followingsections frequently talk about connectiggnartTilewvia cablesThis is a short
hand. h fact, it is the SmartTilErameghat are being connectedia cables

Thecabling plan rules are as follows:

1. Cabling is done on a Circbig-Circuit basis. All cabtmnnections must be within one Circuit
and under no circumstances can a cable cross between Cii@&éigure4-10 andFigure
4-11)

This isavery importantrule. The DigitalCanvas has no way to detecting such cfeissuit
connectionand such connections will almost always short out the two PowerBoxes involved.

2. Every SmartTile has 4 cable ports. It dogismatter into which port any given cable is
plugged. Chosée port to minimize cable length or to maximize the ease of physical
installation of the cable.

3.1ttt OlotSa INBE a8YYSUNRO -tb-NIRI KOG § -toF N TAINRDH K &
However from alogicalpoint of view when creating a cabling plame think of each cable as
having a direction, carrying messadesn one SmartTile (or PowerBa) another SmartTile.
CNRY | {YINI¢AfSQa LISNELIS DéomiaydrbutgBing@Seef@dl 6t S A &
example Figure4-9.).

4. Every PowerBox must be connected to one SmartTile. This SmartTile is referred to as
the RootTile The cable from the PowerBaxalwaysincominginto the Root Tile.

5. Every SmartTile must have omeEomingconnection

SmartTiles can have moregh one incoming connectiofseeFigure4-13), butthere is no
benefit to this. @ly one of the connections will be usefind the DigitalCanvas performance
can be negatively affected @nyunused connections.

6. Each SmartTile carahe from zero to thre®utgoingconnections.

7. For any SmartTile there will becannection pathHrom the Root Tile, i.e., a sequence of
directional connections starting at the Root Tile and passing thru intermediate Tiles to
reach that SmartTileThe lengh of a connection path is theumberof cable
connections required between the Root and the target Tile, without regard to the
physical length of these cables.

For best performance, minimize the lengths of tanection patHfrom the Root Tileo eachof
the other SmartTiles. The longest connection gatthe most important in determining the
DigitalCanvas performancéeeFigured-12)

8. Use the shortest physical length cables possible. Shorter cables, result in better overall
DigitalCanvas performance.

Physical length is slightly more important to performance than length of connection path (Rule
#7). For example, if there is a trad# between using two cable connections versus one cable
that is physically twice as long, aise the two cable connection option (see ).
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4.4.2 Examples of WelFormedCabling Plans

Figure4-9 showsa wellformed cabling plan for a discontinuous, irregularly shaped DigitalCanvas with 7
SmartTiles on a single Circuit.

T i o
TeLE I D R (e
i I G T AL T e s
S i S S e
& @ B
lﬁg]lg «— Root Tile
S~ .
[1= A

Figure4-9: Example Cabling PlarDiscontinuouslrregularlyShapel DigitalCanvas

Figure4-10 shows a welformed cabling plan for a continuous, rectangumdgitalCanvas with 2 Circuits
of 9 Tiles each. Note that this Canvas does not really require 2 Circuits since there are only 18 Tiles total.
But there is no issue (except for cost, of course) with usmgaulating Circuits.

1300|0300 1360 [30¢0| 0360|0161
1T = 1 21 = o = 'W':, Z$I';,
1960|1360 199¢0)| 1160 [ 160 [164T
1{%@ 31§11 }I§I@ }131@ 31311' }aﬁ@;ﬁ
S (ES) I g 1 P S 5 s o 5 s g P> Y i S [==1
Root Tile_—" —~_Root Tile
Circuit #1 ] ] C] Circuit #2

Figure4-10: Example Cablinglan Continuous, Rectangular Shdi#igital Canvas wit@ Circuits

4.4.3 Examples oFlawedCabling Plans

Figure4-11 shows the same DigitalCanvasFagure4-10, except for a single cable added between the
two middle Tiles in the top row. This cable creates a connection between the two Caraditsh
violates the first rule irBection0. In a DigalCanvas cabled as in this figure, one or both PowerBoxes
will fail almost immediately.
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Figure4-11: Erroneous CabRan Cable Connection Across Circuits

Figure4-12 shows a DigitalCanvas that has the same layout as one of the CircuitBiffore4-10, but

has a very different cabling plahis cabling plan violates Rule #7 from Sediiohs longest

connection path (from the Root to the Tile in the lower right corner) is 7 cables in length. In contrast,
the longest connection path (from the Root to the Tiles on the upper corners of each Cir&lgliia
4-10is 3 cables.

Although the DigitalCanvas figure4-12 will function fine, its performance will be significanigssthan
if it were cabled using the plan frofigure4-10.
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Figure4-13 shows a DigitalCanvas with tkame layout and cabling plan as one of the Circuiisgare
4-10, but with two additional cables added in the top row. These two added cables violate Rule #5 in
Section0 since the two uppecorner Tiles now have two incoming connections.

The DigitalCanvas siva in Figure4-13 will function as expected but its overall performance will be less
than if the two added cables were left out. (Alternatively, the two cables leading into the two-upper
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corner Tiles from below could be left outhis alternative, however, leads to longer connection paths
from these uppeicorner Tiles.)
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Figure4-14illustrates two alternative cabling plans for the same layout. Both cabling plans will function.
But, as per Rule #8, cabling plan A is preferred to cabling plan B because of the physically long cable
used in plan B, evethough the longest connection path is longer in A than in B.

A (@l 1 @ @]
) % E : i q p [ J Path Length: 2
A ]
Root Tile

Eﬂil" ]1 31%1“ { I(_:%rr]ﬁ"n?cttion
=

_J J Path Length: 1
- U

Figure4-14: Cabling Plan A is Preferred to Cable Plan B Due to Cable Length

4.4.4 PhysicalCable Routing

There are tw ways in which cables can physicallyrouted into a SmartTile through the side of the
Frame (seé-igure4-15) or through the back of the Frame (s€gure4-16). When connecting through

the side ofthe Frame, the cable will run in front of the mounting surface to the next SmartTile. When
connecting through the back of the Frame, the cable will generally run through a hole in the mounting
surface and behind the mounting surface to the next SmartTile.

17



[Type here] DigitalCanvas Installation Guide
v0.9.1(Draft) [Type here]

Figure4-16: Cable Routed Through Back of Frame and Behind Mountifag&ur

For DigitalCanvas layouts that are Continuous [Sgare4-6) the cables will generally be run through
the side of the Frames from Tile to Tile.

For Discontinuous layouts and for the cables that run from the PowerBox fRdbeTile (sedrigure
4-9), you will need to make a choice whether the cables will run through the side of the Tiles and in front
of the mounting surfacer will run through the back of the Tiles and behind the mounting surface.

If you will be running cables behind the mounting surface, you will need to cut holes in the mounting

surface to match the holes in the back of the Frames adjacent to every port that has a cable in the

Cabling Plan. These holes need to be a minimunbofdx 1.3cm @ Y£0 | YR 2NASY (ISR gAl
side parallel to the port connector.

You will also need to ensure that the cables have unobstructed routes from Tile to Tile behind the
mounting surface.

Finally, you will need to consult your local Elec@bdes to insure iwall installation is permissible in
your location. Each cable carries up to 20A at 24V.
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5 Installing the DigitalCanvas

5.1

What Has Been Shipped to You

For a DigitalCanvas consisting\oBmartTiles, your shipment should contain thedaling items:

ltem Quantity

SmartTile including mounting Frame | N

22cm SmartCable N (1 per SmartTile)

O-Clamp Nx3 (3 per SmartTile)

Edge Extender (sdegure5-2) Nx8 (8 per SmartTile)

PowerBox M [= ((N + 3P~ 40) truncated to an integer]
1-Meter SmartCable M (1 per PowerBox)

1.5Meter Cat5 Ethernet Cable M (1 per PowerBox)

Power cord for the PowerBox M (1 per PowerBox)

SmartHub 1

Power Adapter for SmartHub 1

In addition, your shipment may includpexially ordered 3neter SmartCables.

5.2

5.3

Additional Things You Will Need

AtFR 2NImné ! YRNRBAR Glof S
Level

Pencil

At least 4per SmartTilescrews or other fasteners suitable for your mounting surface (see Section
5.5.2

Screwdriveisuitable for these fasteners
Drill (if necessary for use with fasteners)

Saw or other tool to cut through mounting surface (if necessary for cable routing)

Installation Steps

Once planning is complete, installing the DigitalCanvas involves the folloepyg s

1.

2
3
4.
5

Prepare the mounting surface including cutting any holes necessary for cable routing.
Mount the SmartTile Frames.

Install the cabling for the SmartTiles

Installthe PowerBoxes and the SmartHub.

Installthe SmartTiles onto the Frames.
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6. Install the LeinApp and Connect to the DigitalCanvas
7. Set the Network Name.

8. Mark the Active Circuits

9. Test the Connections

10. Create theCanvasdviap.

11. Configure the Network.

12. Have fun!

The following sections cover each of these steps in detail.

5.4 Step 1:Prepare the mounting sdace

Based on the DigitalCanvas layout, place guide marks on the mounting surface showing the location and
orientation of each of the SmartTiles.

If the layout is rectangular and continuous ($&gure4-6), you may need only pwide guide marks for
the top row of SmartTiles. Placement and orientation of the subsequent rows will be constrained by the
O-Clampghat connect adjacent Tiles (see Sectioh.]).

If the Cabling Plan involves routing calbes the back of the Frames (see Sectib#.4), use a Frame as
a template to mark the exact locations and dimensions where holes will need to be cut thru the
mounting surface.

It is best to makall of the cabling hole cuts befe mounting any Frames. This will avoid dust or other
particles created by the cutting from contaminating the floating contact connectors on the Frames.
5.5 Step 2:Mount the Frames

The SmartTiles will arrive with their Frames magnetically attachedar&ephe Frames from the Tiles.
This is most easily done by grabbing hold of the Frame using one of the holes in its back and gently
pushing against the Tile through the hole.

Put aside the Tiles. There is no need to track which Tile came with which Esamdile can benated
with any Frame.

Mount the Frames as follows.

5.5.1 Installing the GClampg(Continuous layouts only)

In a continuous layout, before fastening the Frame to the surface use one or raGlan@pgo attach
the Frame to previously installed jadent Frames. The-Olampsserve to force the adjacent Frames
(and hence Tiles) as closely together as possible in order to create a seamless DigitalCanvas surface.

SeeFigure5-1 for a photo of the GClamps and how they are uke
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O-Clamp Socket
Without
O-Clamp Installed

O-Clamp
Top View Bottom View

ool

O-Clamp
Installed

Figure5-1: OClamps

Two QClamps are includedith each SmartTile. They are shipped inlo&that contains thecable.

O-Clamps can only be used where two Frames dig &djacent to each other or are offset by exactly
one-half of the Tile/Frame size. In all other cases, the sockets for {6¢a@®ps from the two Frames
will not line up with each other.

Before installing the @lamps, you will need to remove the Edgé&kders along the side of the Frame
where the GClamps will be installed. For each side, there are two Edge Extenders. To remove, just grab
the Extender between thmb and forefinger and pull out. S&g&ureb-2 for examples othe Edge

Extenders installed, being removed, and remaved

Edge Extenders
Installed

Edge Extender
Being Removed

Edge Extenders
Removed

Figure5-2: Edge Extenders Installed, Being Removed and Removed.
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To install the GClamps, line up the -QGlamphalf-sockets from the two adjacent Frames (deigure5-1).
In each socket, insert an-Clamp with the slot on the front of the-Olamp at a 45angle relative to the
edge between the Frames. Push th&€€@mp in andising a large coinrdhe edge of a spare-Clamp
turn it Curn clockwise to lock in place. (&urn counterclockwise will unlock.Figure5-3 shows the
insert and locked positions for an@amp.

| ‘ t Locked
. Pg;ﬁiron s ’ Position ®
'i' I}
o @& ® ~ N\ @
L)
|‘| ' ,\.
[ . | = =

Figure5-3: O-Clamp in Insert and Locked Position

Since only two €lamps are shipped with every SmartTile, there may not be enou@la@ps to use 2
on every junction where Frames meet in your layout. To allocate théablaiClamps, use two-O
Clamps on every junction between two Frames that are both on the outside perimeter of the layout.
Spread the remaining-Glamps as evenly as possible across all of the other junctions in the layout.
Figureb-4 gives an example using 9 SmartTiles and, hence;CEB@ps.

Figureb-4: Distribution of 18 €lamps to Continuous Square Layout of 9 Tiles

5.5.2 Fastening the Frame to th8urface
Mount the Frames to the surface using appropriate fasteners for the surface material.

The rotation of the Frame (in 9ihcrements) does not matter (see Sect3.3. However, in the long
run some of the maintenanaceperations on the DigitalCanvas will be a bit easier if all of the Frames in
the DigitalCanvas are rotated the same way.

Each Frame hosts 12 fastener locati¢geseFigure5-5). It is recommended to use four fasteners per
Frame(one in each corner)
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Figure5-5: Twelve fastener locations on Frame

The depth of all molded fastener locations on the Frame is 8.4 mm (0.33 inches) and the diameter is
5mm (3/16 inch). The fastener location has & #Bveled top and is most appropriate for a beveled flat
head screw. Seeigure5-6.

4507
e

8.4
1.0 (=

- 50 =

Figureb-6: Crosssection of a single fastener location Frame. Dimensions in mm.

The top of the screw must not extend above the top of the fastener location more than 5mm (3/16 inch)
or it will interfere with the proper mating of the SmartTile to the Frame.

5.6 Step 3install the Cabling for the SmartTiles

After all the Frames are mounted, you can install the SmartCables between Frames as per the Cabling
Plan (see Sectiofi4). Figure5-7showsFrames from amall DigitalCanvas with the SmartCables
installed.

Figure5-7: DigitalCanvas Frames with SmartCables Installed
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Before installing a SmartCable, remove any Edge Extenders along its path. SeesS&etaond Figure

5-2 for how to do this. This stepveryimportant. If the Edge Extenders are not removed, the
SmartCable will be routed over the Edge Extenders preventing proper mating of the Tile to its Frame.
The result will be intermittent athhard to diagnose failure of the SmartTiles.

Edge Extenders do not have to be removed for any SmartCables routed out the back of the Frames.
SmartCables are symmetric and can be plugged into any of the 4 sockets on the Frame.

SmartCables are designed tbdnuggly and securely into the sockets. Push the SmartCable connector
Ayili2 GKS a201S0 6A0GK adzFFAOASY(d F2NOS dzy it | Y
over the corresponding piece on the socksteFigure5-8)® tdZAK GKS O2yySOG2NI A
tipping or rockingTipping and rocking can bend and damage the connection pins inside the connectors
and sockets

b Y

Figure5-8: Inserting SmartCabldyg into Frame Socket

To disconnect a SmartCable, press down on the tab in the center of the plug while simultaneously
pulling the plug from the socket.

Once a SmartCable is connected at both ends, it may tend to bow out and away from the back of the
Frant @ L¥ GKA& KIFILIWLISyaszr LMzaK GKS OFoftS ol GielpAaydz G
avoid problems whemating the SmartTile to its Frame.

SmartCablemay be painted if needed to minimize the impact on the installation.

5.7 Step 4:Instal the PowerBoxes and the SmartHub.

Connect to Connect to
SmartHub Power LED SmartTiles

N g

Figure5-9: PowerBox Rear Pangbockets and Controls

Input
Power Switch

120/240V
Power Jack
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Connections tdPowerBoxes . :
Audio Not
Connections Used

Figure5-10: SmartHub Rear PandPorts

Place the PowerBoxes and the SmartHub in their intended locations (see Sdc@i@and4.2.3.
Install the cables between the PowerBoxes, the Frames am&thartHub as follows:

1. For each PowerBox, use arteter or 3meter SmartCable to connect from the SmartCable
socket on the PowerBox (s&ggure5-9) to the Frame for the Root Tile of its Circuit. The
SmartCable socket on the PoB®Xx is identical to the sockets on the Frame so the SmartCable
Oy 0SS AyailulfftSR Ay SAGKSNI WRANBOGAZ2YQ®
2. For each PowerBox, use an appropriate length Cat5 Ethernet cable to connect from the

SmartHub port on the PowerBox (sEgure5-9) to one of the PowerBox ports on the
rear of the SmartHub (sdeigure5-10).

You can connect to any of the six PowerBox ports on the SmartHub. However, as a rule you
should use the lower numbered ports first (and leave offenhigher numbered ports if

there are less than six Circuitdn addition, if you can order the physical locations of the
Circuits (left to right or up to down), you should follow the same order in assigning the

ports (lower numbered to higher numbered)

Be aware that there are two additional ports on the rear of the SmartHub (labelled LAN and
EXP) that use the same RJ45 connectors as the SmartHub ports. Do NOT connect the cables
from the PowerBoxes into these two ports.

3. If you will be usinyVired modefor networkingthe DigitalCanvaglug the Cat5 or
better Ethernet cable coming from you network hub or router into the LAN port on the
rear of the SmartHub.
4. al 1S &adaNB GKIFdG GKS LIR26SNI agAGOK 2y it 27
for eachPowerBox, plug the power cord into the Ifa€kon the rear panel and then
into the 120V/240V wall socket.

5. Plug the cord from the SmartHub power adapter into gflwaver jack orthe SmartHub
and then plug the power adapter into the 120V/240V wall socK#tis will start the
SmartHub boot process as evidenced by the flashing Indicator LED.

5.8 Step 5install the SmartTiles onto the Frames

{YINI¢AESAE INBE WFIFLadSySRQ (G2 GKSANIbGNheTleanda Ay 3 Y
the Frame (se&igure5-11).
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Figure5-11: Magnetic Mating of Tile to Frame

There is no cable connecting the Tile and its Frame. Instead there is a special floatex@omm the
Frame that magnetically mates with a corresponding conioegbad on the back of the Tile (sEgure
5-12).

The SmartTile can be inserted in only one orientation relative to its Fegimefloating connector on
the Frame must line up with the connector pad on the back of the Tile.

— Connector

Floating——- < il
! ) Pad

Connector

Front of Frame Back of Tile

Figure5-12: Floating Connector on Frame Aligns To Connector Pad on Tile

To install the Tile bring it close the Frame in the correct orientation. When the distance between
CNIYS YR ¢AfS A& 62dzi HPpOY O6mMeEVLI GKS YI3aySia o
them.

If the Tile oriented incorrectly relative to the Frame (i.e., the floating eator and connector pads do
not line up), then magnetic forces will tend to push the two pieces apart.

After the Frame and Tile mate, check to make sure that the Tile sits squarely and firmly in the Frame. If
not, pull the Tile out and reinstall as above.

TheTilecanbe removed fronthe Frame by lighting prying from one side or by using a standard glass

movers suction cup to gentpull the Tileawayfrom the Frame.Suction cups are particularly useful

GKSY GKS ¢AfS Aa AY befarddasighdie2 N LR AAGA2Y | yR y?2
99SYy 6KSYy (GKS ¢AfS& IINB LINBLISNI& AyaidlfttSR 2yidz2 i
location. You may find that you will need to slightly nudge one or more adjacent Tiles in order to fit a

Tile into its placén the layout.

26



[Type here] DigitalCanvas Installation Guide
v0.9.1(Draft) [Type here]

Once all the SmartTiles are installed, switch on all of the PowerBoxes by turning the power switch to the
WhyQ LRAAGAZ2Y D ,2dz AK2dZA R aSof)ond S InM& 6 S G o0dg2
DigitalCanvas. Ifthe heartbea2d 5 4y Qi aK2g 2NJ 2yfé& aKz2ga 2y az2vysS 27
troubleshooting chart:

No heartbeat all Make sure that the SmartHub is powered o
and has fully booted (Indicator LED on solic
green).

Make sure that the PowerBoxes are plugge
in and switcled on.

Make sure that the cables from the SmartH
to the PowerBoxes and from the PowerBox|
to the Root Tiles are installed correctly.

Try cycling the power on the SmartHub (an
waiting for it to fully bootc about 30
seconds).

One Circuit has no heartaeon any of its | Make sure that the PowerBox for the Circui
Tiles is plugged in and switched on.

Make sure that the cables from the SmartH
to the PowerBox and from the PowerBox to
the Root Tile are installed correctly.

Turn off the PowerBox. Remove athen
reseat the Root Tile. Turn the PowerBox bg
on.

One or more individual Tiles do not have Turn off the relevant PowerBox. Remove a
heartbeat then reseat the affected Tile(s). Turn the
relevant PowerBox back on.

If the above troubleshooting aicins do not solve the problem, it is always possible that the heartbeat
feature has been turned off in one or more Tiles. If this is the case, go on to the next step (Connectivity
Test) to further test the operation of the Tiles (and see the Heartbediosexin theDigitalCanvas User
Manual).

5.9 Step 6:Install the LellanApp and Connect to the DigitalCanvas

The remainder of the installation proceduresilize the LellanApp, thBigitalCanvasontroller software
runningon an iPadr anAndroid tablet. Théollowing sections will step you through using the
LellanApp for the specific tasks needed to complete the installafidore detailed information on
these procedures (including how to run them on a Mac or PC) can be fotimglliellan DigitalCanvas
Use Manual.

To use the LellanApp to connect to the DigitalCanvas you must:

1. Lyadrtt GKS [StflFy! L) 2y & famNde RBDIGA O
LI G2NB 2N D223ftS tfleé dzarAy3d GKS R

OAL |
gr0SQ

U
QD¢ e
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2. Ensure that the @artHub is powered on and fully booted. The Indicator LED should be
on solid green.

3. Connect your device to Wi network created by the DigitalCanva$owyou do this
will vary significantly depending on the type and version of your app device.

By wayof example, the process on an iPad Air running iOS 10.1 is as follows:

1 Inthe iOS Settings App, tap the-Rfisettings entry in the lethand column on the
screen. This will fill the rightand column with a list of SSIDs for-M¥networks visible
to the iPad Figure5-13). One of these should heellan_Canvas.

ot = s P S m

Settings Wi-Fi

Wi-Fi

HALASZ-56 v HALASZ-5G a0

134Bradley FE o]
AIRTUBE a =)

HALASZ a s 0

halaszcast

Figure5-13: The iOS WHi Settings App

1 Tap theLellan_Canvasntry. This will bring up a dialog asking for the passiior
Lellan_Canva@igure5-14). Entel. EDLIGHTBen tap theJoinbutton.

723 7128

Figure5-14: Entering password for Lellan_Canvas
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9 After the iPad successfully connetiisthe Lellan_Canvasetwork, a checkmark will
appear to the left of thd_ellan_Canvasntry, which has moved to the top of the

column, and_ellan_Canvas will appear next to é-Fi entry in the lefthand column.
(SeeFigures-15)

Figure5-15: Successful connection to Lellan_Canvas

1 Press thdHomebutton to return to theiOS Home Pag€&igure5-16).

Figureb-16: iOS Home Screen

4. Start the LellanApp by finding and then tapping on its icon on the Home screen(s).
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