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Increasing the wse of renewsabls resource matesals
wihiile decreaging relisnce an petroleum-based
riatenials in nesss construction is & major concern of
today's architects. Strategees for impraving energy
efficency, reducing ©02 emessions, improving indoos
erwirormental quaity end protecting the natural
regources of the world have bacome 5o mmportant in
construction that there ane intem atunally recognized

certification organzations deabng with these subjects.

To address these concema, erchitects are conatanthy
looksng for opportunities to reduce electrical and

fuel conswmpton, mereese air guality, and use more
ece-friendly matenals in bubdng construction. The
k-voltage communication and control system

thet inchudes Local Area Networks (LAN} supportng
viice, data, and video delivery = one of the places
wiliene prohitects and design engineears can realize
sulbatantal mmprovernents in energy congeraton,

Motorola's Passive Optical LAM, an all-fiber LAN solution that operates on a
Gigabit Passive Optical Metwork {GFOM), 15 a leading alternative to the traditional
LAMN network that enables architects and design engineers to increase the use
of eco-friendly materials while significantly reducing energy consumption and
significant costs associated with traditional LAN architectures.

Traditional Local Area Network (LAN)

Traditicnal copper-wire baged Local Ares Metworks
(LAN} fcopper LAhs) send hagh-speed radko
frequency signats betwesn a hub and individesl
computars. |n turn, the signals from the multiple
hubs ere sccumadated at a swatchangfprocessng
MMBcane Bl & MBS coMMunecatons roeom. The
rultiple helba are generally Ethemet switches
conmected by copper wires to the computers. The
rres gecwmalaton = an Ethernet switch wath fiber
optic or copper connectons 1o the hubs, Alkogether
these devices compnse a LAk,

The speed of data transfer used by copper LANS
hes mcregsed from 10 Megabits per second 10
Pl to 100 Megebets per second {100 Mbgs| 1o
ness gyaterms of 1000 Mbps (= 1 Gigabit per sacond,
1 Gbps) and egond. In crder to accomplish thesse
epeads of sagnal communication, the systamsa

hieve gone froms ussng 10 Magahertz 110 MMz radic
frequences 1o now using 400 Megehedz (400
FdHz} sagnals. Also, these systems now use four
pairs of wares for their cormmunication, and the
nensest syatams use sophistcated noise-canoefing
processes. The noise-cancelling processes filter aut
their cwn induced cross-talk interference caused

vilan the outgomg signal ceenshelims the incomang
sagnal on the copper wires.
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High frequency signaks that travel on copges wines
require more sophaticated cabde conatructions and
physscaly larger celbdes than kewer frequencies.
Conssqguentyy, the armount of plastic and copper
required 1o build a copper-oasad LAN warmg systermn
in newy bBuildings is continually increasing.

The high frequency signals in current copper LAMNs
glso requene significent consumption of electncel
poneer i the swatdhes at the intermediate hub
locations end in the mee switches. These high
frequency signats cannat traved more than 300

feat from the switch 1o the computer om cogpes
wires, These considerations swhich include power
consumption and datence, Blong vath the additione!
need 1o provide space for the miemmedate
electronecs aquipment, hewe been ncorporeted

into budding dessgna by architects, including the
paditon of telecommunication clossts seperate from
electrcal closets.

In effect, architzcts have been restricted in
building desigm by the distance and space nesds
of the copper-based LAN. They have also been
forced to include umwanted extra non-remewakbls
plastics and copper for thess traditional LANE in
their building designs.
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The New Passive Optical LAN by Motorola

hdotonola affers an altemnative LAK solution to
copoer-based systems. This new systam, known
gs Passive Optical LAKN (POL), is besed on proven
Fasswve Optcal Metworkeg (PON) technoiogy that
is deploved by leading service providers asound
the world and provides tiple pley services 1o
subscnipess, POL provides emterprises with fiber
optic conmectivity to any Ethernet end point such
Ba end User devices, access points and wireless
controlers, eppboeton servers, and prnters. POL
greatly simplifies the entempase LAN by replacing
copper-besed cebles and devices in the fraditional
L&k satting with filer oplic equiprment.

'With Motorelas POL, the custamer will hawe a
highly reliable solution that is simple to deploy
and manage, and is more environmentally
responsible than a traditional LAN architecture.
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The POL network consists of a high density
egoregation device in the main telecommunication
roomm that delvers converged 9ervices over a

Gigabit Passive Optical Metweork (GPON) that
extends 1o the deskicp or cubicle and terminatas

gt & Work Group Terminal WYWETI The WGT provides
101001000BaseT Ethemeat connectivity 1o deskiop
equipment such as desktop computers, lapiops,
witice-guar-lP phones, and videa phones uging regulas
Copper patch cords,

FOL uses amel pessae fiber optic splitters which are
placed 0 encloaures in a bobddng, wEually at every
floor, atthough theoretically they ooubd be amawhere
of pust at the e room. These splitters and their
enciosures, typically 2 to 4 cubic feet in size, require
no pesver, produce no heat, end can e installed o
electne closats, in ther own dedicated clogets or
behind access dooes 0 owalls of cailings.
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The POL systen alao reduces overall power and
coodng requirernents, and reduces the nead for
cenatructicn matenals that are not emdaronmentally
friendly. Thes allows the architect 1o deliver a
structure and intenior with extra advantages to
both the customer and 1o the environment, a1 a

sagnaficantly redwced cost.

Some Architectural Concerns for LANS

The list below enurmerates vanows architectural
concerms regesdng POL. The subsequent sections
vl spsaaifically eddress those concermns and prove
that POL is & miuch befier techaoiogy than traditiong!
copper besed LAN network.

& Howw does the POL affect enengy efficenay and
green bubdng certifcaton points?

® Howw does POL affect costs or make more funds
gwailekde for extra design featuses?

& Heowy doas POL affect evailabie floor space?

*= Howw does POL affect the £l and fire boead
caslings T

* Howw does POL affect the chances of construction
problerns?

e [es POL peowide ary extra edvantages for my
customer for no added cost?

* |3 POL techaokogeeally superior at mo edded oost?

An Example Research/Office Facility
Used for Comparisons

The following example strecture will be uaed
throughout this paper 1o compare Motorole's POL
wiith the traditiong! copger besed LAN = a2 building.
The example 5 a theorstcel o story reseanch and
office facility ot for a hospitel or wnsversity. In this
building, there = cne mesn distrbwton frame (WOF)
commmuneeatons closet and 12 intermediate cloaats
it par floor, stacked at each end). The structure is
320 feet by 120 feet, with gbout 260 feat betveaean
north and south IDF closets. There are 2000
faceplates and 4000 Ethamet jecksfoutlets, about
360 feet fronn agch IDF closet. The building also
inchuedes 100 wireless LAM wuts,
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