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Re: Decoder Interface -- Echelon COIPoration

Dear Mary:

As we discussed earlier today, enclosed is a copy of the report prepared by Diablo
Research Corporation regarding the draft IS-lOS Decoder Interface standard. As I explained,
the report concludes that IS-lOS will not favor anyone home automation system, either
economically or technically. The report also concludes that the proposed Decoder Interface
standard "appear[s] to be reasonable and appropriate to meeting the goal of supporting features
which the American consumer has come to expect from common entertainment electronics -
features which are interfered with by traditional cable decoders."

After you have had an opportunity to review the enclosed report, please let us
know if you have any questions.

Sincerely,

q
JO~P: P. Markoski

Enclosure

cc: William F. Caton (for inclusion in the
record of ET Docket No. 93-7)
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Analysis of Draft EIA 15-105 Decoder Interface Standard

Competitive Effects on Home Automation Systems

Prepared for
El~ctronic Industri~s . \ssociation

hv
Diablo R..;s~arch Curporatioll

Sunnvvak. Calill)nlJa

Abstract
Diablo R~s~arch has analyz~d th~ dralt proposal IS-lOS. D~cod~r Intcrtac~ Standard. with
..;mphasis on th~ potential I\lr intcrtac~s to home automation systems. \\11il~ the J)~coder

lnkrfac..; do..;s mak..; us..; of a ~lIhsd \If th..; CEBus lt protocol to calT\' coordinatmg
Ill..;ssagcs hd\\c~n dC\·lc..;s. \\~ lind that th..; m~ssagltlg lonnat docs not pro\'1d~ CEBus
hOlllc automation tllanllfactur~rswith a signiticant cost advantag~ over othcr
manulacturcrs in otfering an intertac~ d~vicc to this bus.

'nlis is true primarily hecause the proposal does not implement an object-oriented CEBus
intertace modd for abstract user interface transactions. Specitic functions dealing with the
Decoder Interface problem do use an object-oriented structure since the task is well
specitied, but extended. unspecified services (such as home automation interfaces) simply
use the messaging system to deliver limited transaction tokens between devices. A home
automation interface will have to translate these tokens into its native protocol. regardless
of which protocol that is. This requirement is no different for CEBus systems.

\\'..; llirthcr conclude that thc phYSical hardwar~ and functional requirements of the
proposal appear to he reasonahle and :lppropriate to meding the goal of suppt1rting
t'calur~s which the .\mencan consuma has come to ~xpect from common ~nt..-:rtainment

~kctrol11cs katurcs \'\hich arc mtcrkrcd WIth by tradItional cablc decodcrs

Summary
The connection bdw~en a homc automation (H.\) Sy:stCtll and the Decoder Intertace can
be made in two obvious wavs. The tirst of these is to create a stand-alone intertac~ device.
separat~ from the other R~ceiv~r and D~coder de\·ic~s. \\ihich s~rves to translat~ m~ssages

hetween the intertace hus devices and the HA system. The primary function of this device
would bl.: to acc~pt user input from the remote control. place intonnation on the TV
screen. and take appropriat~ action in the HA system (such as close drapes or open a
garage door).

Thl.: second approach is to build HA system int~lligence into the TV, since it is the natural
user intertace. and then go directly from the TV to the H ..\ pO\ver line bus. thus skipping
the Decoder Interface entirely. (It is a common assumption that the power line will be the
\\iorkhorse communications medium ti)r IL\ systl.:ms.)

WI.: bdieve that the likdv approach will be the stand-alone interface modd. This is
because the economics of producing TV's argue against attempting to support open-ended
systems (such as HA systems) with processing in the T\". The features which the
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Compditive Ell~cts .\nalvsis (If IS-lOS. Dratt Decoder Interface Standard

~onsumer \\fill embrace and demand are not \..:1 clear. and in addition the electronic
interfaces to the mynad of other home products have been and will he years in
d,?\'c!npmL·nt. L\5 the 1L'c!mology i'i rdined L1lld the markL't grow'). Uivc'll tillS 1.'Il\,lronmcnl.
the risk that a given impkmentathHl in a TY will rail short is high. Furthennore. the
consumer's investment in the cure 1lll1ctlon of this product is so high that replacement is
not a rc:asonable option.

The stand-alone interface modd. lm the uther hand. pennits the H.\ ltmctions to be placed
in a small device \\Iuch can he more easily upgraded or replaced as the lL\ marketplace
matures. It also takes the cost of this mterface out of the TV. which must generally be
designed to meet the "\uwest common denominator" tu remain competitive.

To summarize. the argument against pUlling the IL\ intdligence in the TY also means that
the T\' cannot produce arbitrary HA messages. 1 The only rational solution to this problem
is to define a generic sd of tokens which the remote control generates and the T\' simply
ll)rwards to the I I. \ Interlace. The lI1krtace device mt..:rprets these commands in the
context of the menu \vhich it is presently generating on the screen. This approach is
arbitrarily e:\.'tensibk to anv functions. including but not limited to HA applications. and it
requires no upgrades to the TV or the remote control device as new leatures are added.

This is the approach which the IS-lOS developers have taken. The HA interface device
would be a Decoder in IS-IDS parlance; it can receive User input tokens (from the User's
remote control), and it can ask the TV to put menus on the screen, either by sending
characters to the TV's internal character generator, or by developing a video signal
directly and sending that to the TV. The device then sends the necessary messages on the
HA system to deal with the User's requests. such as to change the setpoint on the
thennostat or recall the securitv system status. The TV never sends the actual CEBus
message for changing the thennostat. and it never receives the CEBus security system
status messal!e. 'nle interlace device sends and r~c~i\'~s the HA m~ssagc;.:s. and whether the
HA system i~ CEBus compliant. l)r bas~d on some ()th~r svst~m such ;s LonWorks~ is
lrrd~\'ant-the task IS eljul\·alent.

Introduction
The goal of supporting t~atures such as Picture-in-Picturc displays. the recording of one
channel while watching another. and the automatic (pre-programmed) recording of a given
chatmeL sets somc minimum requirements tor the d~sign of the solution, The additional
goals of minimizing the total amount of circuitry (such as eliminating redundant tuners) to
reduce cost and minimizing the number of demodulation and remodulation steps (both to
reduce cost and to avoid degrading picture and sound quality) also serve to constrain the
design of the solution. We believe that the Decoder Intertace proposal addresses these
goals in a cost effective manner. by using a baseband signaling interface,

t The exception here would be It the remote controlltselt sends tully tonnatted HA messages In this case the
TV could stili Simply relay the message, and yet the Interface bus would carry true HA messagmg. In order for
thiS approach to work the remote control must be bl-directlOnal. and It must be responSible for generating the
screens This IS highly Impractical m the near future. and we dismiSS It for thiS reason. A practical. cost
competitIVe system cannot be based upon thiS approach at present
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In Dfd~r to achi~ve slmultan~ous lIS~ of two channels. has~hand signaling r~4U1r~s multiple
physical wires. In order to coordinate th~ use of th~sc.;: \\tn~s. and to support the sharing of
a slllgk tuner netween th~ T\' and the Caok hox.. t\)r o..:xamph::, a communications scheme
must be developed. Cunsumer dectrolllcs ll1anubcturers have been devdoping a solution
to a similar probkll1 t\)r years, under the nam~ .\udio \'ideo (.-\; V) bus. Its goals included
simpli~'ing the wiring bdween \·CRs. TVs and Slo..:reo audio systems. and reducing the
cost ofll1oving high qualit~ \ideo trom the \'CR ,)r Laser Disc Player to the TV (or to
:lI1oth~r \·CR).

The size of the '\' V hus IS limited to a small "c1uster" of entertairunent devices. and the
numh~r of wir~s IS limited h) that needed to support two simultaneous audio and \'ideo
sessions, .\dditional capability requir~s an additional hus. This was thought to be adequate
tor most scenarios. and adding more \vires \voliid have increased costs tor all t ·sers.

It is appar~nt to LIS that the application urthe ,\ \. bus deSign to the decoder int~rtace

rrohkm IS logical and reasonahk, The decoder llllo..:rbce prohkm is \'~f\' Similar to the
prookms \vhich the. \, \. bus \vas designed to address. The requir~ment to share tuners has
resulted in the addition of the If line.

The use of some of the CEBus protocol also appears to be a natural application ofthe AJV
bus technology, To use or invent something dse would have been to discard the result of
years of work, and then develop another solution to the same set of problems. However,
by recognizing the need to limit the TV's sophistication to a generic set of Decoder
messages. IS-I05 frees the TV from the need to understand all future HA and other
messages, and puts all HA systems on equal footing in their use of the bus.

By means of comparison. the true CEBus video distribution system is a more versatile and
morc expensive system. It provides fIX 16 channels of simultan~oususage. rather than
two. and cov~rs the ~ntJr~ house rather than a small cluster. To support this approach the
consumer must install a centralized RF processing de\·ice. the so-called Coax :\ode Zero.
and all signal sources (such as \'CRs. security cam~ras. de.) must include frequency-agile
modulators (fixed frequency possible hut discouraged). The. \, V bus was designed to be a
limited. low cost alternatlve to a complete home automation system approach.

Decoder Interface Review
The proposed Decoder Interlacc is dcscribed in E1.\ [S-I 05,1. Decoder Interface
Standard. and IS-lOS .2. Decoder Intertace Control Standard. These documents have been
devcloped by an EL\.XCT.\ Joint Engineering Committee. and only a brief review of this
work will be presented here. The reader is urged to obtain these documents for a complete
description. (See References section at end of this document.)

The Decoder Interface uses a 20 pin. "multi-pin connection" cable organized into nine
differential twisted pairs. and two ground reference lines. The 9 pairs are used as follows:
Four audio lines. four video lines. and a control message line which carries the control bus
si'gnals,

In addition. the Interface uses a single coax line to can~, the down-converted. Intennediate
fr~4uency (IF) signal Irom the Receiver to the D~codcr. The Decoder uses this same wire
to send a DC voltage back to the Receiver. to adjust th~ gain of the Receiver's tun~r.
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\:onl1ally til.: Re:Celv~r us~s its own tun~r Clrcultr\' to d~vdop the audio and vid~o signals
which are pr~sent~d to the: l .Ser In this case the Decoder box is essentiallv inactive. since
ItS llutPUt signals are: not h~l!1g us~d. \\'h~n a scramhkd channel is tuned. how~\·~r. the TV
IS not abk to recO\~r the \ tdeo and audiO-It must relv l\n the Decoder to do this.

In order to reduce cost and wiring complexity the decoder does not have a tun~r. It uses
the Receiver's IF signal as the input to its descrambling circuitry. 111e: reco\.,,~red audio and
video signals are plac...:d on se\'eral of the multi-pin connector' s twisted pairs. and the
R~celver uses these to rres~nt the channel tt) the l .s...:r I'his basic usage is depicted in
Figure I. bdO\\.

CATV

Receiver (TV)

Audlo"-,,,- Video' Multi-pin Connection

Decoder

IF out IF/AGC Descrambler
L:::.:..::::.J-----:tA~G;cC~I~n__r~~=M (or other)

Figure I. Basic use of Decoder Interface for Scrambled Channel

Since multiple Receivers and Decoders can share the interface bus. the actual details are
more compkx than this simple explanation suggests. 'nle control bus is used to send
messages which negotiate jl)!" the use of the shar~d lines. 111e control bus is also used to
install new devices on the bus and to recover trom an\' errors which ma\' be detected.. .

'The devices on the bus must maintain a standard sd of variables which may be read by
other devices on the hus. This pennits the devices to be identified to the L'ser with menus
in plain English. etc .. and p~nnits other devic~s to learn som~ of the basic capabilities of
each device. 'TIlis in turn pennits them to automate their interactions to a gn~at extent. and
thus reduce the elfort of the consumer in configuring the system properly during set-up,

Other defined messag~s support teatures such as Receiv~r ~lonitoring, Channel \lapping,
Data Channel Locking. and Direct t.' ser Interaction with Decoders. The first three features
are among those which help to coordinate the Receiver/Decoder pair as the User moves
from channel to channel. 111e last feature supports standardized support for undefined
Decoder features. It is this feature which the HA interface device would use to bring the
HA system to the TV screen and remote control keypad.
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Home Automation Interface to IS·106
Th-.: !()llowlOe sections \\ill pres~nt the B.A Il1krtJ.c~ Lkvicl.: as a D~coder devlc",: under
rS-los. !()r the purpus...: (\1' ...:xploring th...: circilltn blocks which ar~ r~4uir...:d.

l3dlm~ I.:xamining that approach \\ie tirst present the logical alternative. as described in the
Summary. above. Refer to Figure 2. hdow. In this approach the TV contains the HA
II1tcdace circuitn· and logIC. For reasons stated previously \\ie believe that this IS the wrong
approach. IIowever. it should he ckar that there are no inherent economic advantages for
CEUus l)\'cr other protocols in this approach. since no HA messaging is delivered on the
IS-lOS bus. (\\11ether IS-lOS should use a CEBus subset at all is a different argument as
all impkmentations will share this cost equalh )

CATV

Receiver (TV)

HA Communications
Medium

User
Commands

:0001
:..:::1001

COOO\aggg
aeDe

Figure 2. TV as Home Automation System Interface

We should note that Figure 2 is shown at a high level of abstraction. There are additional
proc~ssors used in the communications interfaces. for ~xample. The following Figures will
move toward more detail. as we pursue the most likely architecture for HA Interface
devices.

Figure 3. below. depicts the basic Receiver/Decoder pair. with a second Decoder serving
as the HA Interface device. The HA Interface registers itself with the other devices on the
bus. so that they can coordinate their interactions. The User must be supplied with a
remote control which can generate a standard set of Decoder tokens. In addition. the
remote must be able to select a particular decoder to which the tokens are to be addressed.
With these features standardized. the l"ser may direct commands to the HA Interface
device when any of its teatures are to be accessed.
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\\11~n the us~r dir~cts a tok~n to tht: H.\ lnt~rrac..:. it in tum tak~s action to caus~ th~ TV
screen to come under its control.

CATV

Receiver (TV)
Cable

Descrambler
HA Interface

Mutti-pin Connection

Decoder

Video/AudiO' .
Source ~. : : .. ~ uP

HA Intenace :~
Circuitry

Decoder

IF out IF/AGC Descrambler
----1--7AG:k-C~,n---+ol...,:..;..;;.;.;:~... (or other) _ uP I

:"'Doa I

~~5\ User
~gg! Commands HA Communications

Medium

Figure 3. IS-I05 Decoder as Home Automation System Interface

Once IS-lOS is complete there may be a standardized way to use the character generator
of the Receiver to place menus on the screen2

• In the generalized case the Interface box
will contain a video generator of its own. and potentially an audio generator which would
allow voice prompts and sound effects to accompany the information display and user
actions. In this case. \\'h~n the user sends an initial token to the HA Interface the Interface
must obtain the use of some of the lines on the bus. and must direct the TV to use these
lines as the source of intormation tor the screenrspeakers.

Sum..: of the hus lines may already he In usc. For ~xample. the VCR (anoth~r Receiver on
the bus) may be recording a program which is being received by the satellite receiver
(another Decoder on the bus). We would not want to intemlpt this session by taking over
these lines. IS-105 addresses this issue by providing a "Data Channel Locking" feature.
which permits devices to guard lines which should not be interrupted. However. if the
User were watching a scrambled program trom the Cable Decoder. and then wanted to
switch to the HA Interface for a time. the Cable box will relinquish its lines for that
purpose as they need not be maintained while the User is not watching that source. Since
these allocations are managed automatically they should not interfere with the Cser"s
perception of the equipment behavior.

Z The HA Interface may be able to access the character generator of the TV. such that the Interface deVIce
sends text characters to the TV. and the TV places these characters on screen. In this case the Interface device
need not contatn any VIdeo generatton CircuItry, and need not gam access to IS-I 05 bus lines to carry the VIdeo
to the TV This will be a practIcal alternatIve only If all recelVers are reqUired to support this capability, so
that a decoder manufacturer IS guaranteed that thIS faclltty will be present
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Interface Device Block Diagrams
This section \\ill examine the design of the 15-1 OS IL\ Interface Decoder in more detaiL
with emphasis on those katures which will differ in t'vo implementations as examples-an
Inkrface to CEBus power line. \'ersus an Interface to ~me of the LonWorks power line
vcrslOns.

Figurc 4. bdow. depicts one possibh: genenc IS-lOS IL\ Interface. TIle shaded blocks
indicatc the sectlons which are \uriabk across ditferent home automation svstems. This
model will be used for hath CEBus and LonWorks interfaces. to evaluate obviolls
ditTerences in equipment costs.

Multi-pm Connection

Video/AudiO
Source CirCUitry"
Memory Buffers'

Command Line
Interface
I I

15-105 Bus
: CommunlcalJons I

! Processor

····MJM .,.....- ' .... ,..
;>,'1 • : .. , "•••• ,. i .~ '.tl;--

I DeVice Powe~
I---~ Supply ,

Power line

Figure 4.. \ Generic IS-I 05 Homc .\utomation System Interface

Before moving on to HA-protocol-specific cxamples. let us review those circuit blocks of
Figure 4 which will be common to any imph::mentation. Figure 5 presents a more detailed
diagram of the circuit elements which are unchanged by the selection of HA protocol. The
following paragraphs refer to both Figures 4 and 5.

The Command Line Interface constitutes the physical layer interface to the 15-105 control
bus. It uses a straightforward differential serial line to carry control messages between
devices. and a differential driver and receiver circuit are needed to support this interface.

The 15-105 Communications Processor is responsible for controlling this interface. to send
and receive messages on the bus. This function requires a mid-range to high-end 8-bit
microcontroller, and some non-volatile RAM to store configurations in the event of a loss
of power. The processor relays received messages to the Main Application Processor for
disposition. and accepts messages from the main processor for transmission on the bus.
Since the main processor is likely to require NVRAM as well. these requirements may be
consolidated in the main processor's hardware. (There is no need to maintain separate
:"J'VRAM stores for both. since the processors will be tightly coupled.)
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The \lain .\pplication Processor IS probably a more capable device. maintainmg larger
butfers and therefore requiring more memory. and pertonning more complex tasks (such
as supporting the LOser Intertace at the TY). and thus perhaps needing a more powerful
mlcrocontrolkr. There are high-end 8-hit and 16-bit controllers which otfer large RA.M
and RO\l options. which may eliminate the need for external RA"'l and RO~1. This
processor also manages the interface to the Home .\utomation system. through the HA
Interface Processor. The main processor is likely to require signiticant resources to
manage the system-level issues associated with the HA interface.

TIle Video Generation circuitry is the hardware which the main processor uses to control
the TV screen. in order to present menus and other intonnation to the user. This circuitry
WIll \:lry in impkmentatlon. depending upon the level of quality desired in the on-screen
display. and single chips are available which implement much of this "character generator"
functionality. The \ideo Butfer presents the video signal to the IS-lOS hus. TIle hutfer is
controlled hv the mam processor such that it is tristate-ahle and can use one of two or
more VIdeo lines on the hus. in order to share the bus WIth another sImultaneous session.

Finally. the device must contain a power supply. and since the box is not completely
insulated (because of the connections to the other devices on the bus), the power supply is
required to be line-isolated for safety reasons.

Multi-pin Connection

I------------ ICommand Line Interface1- Vide~~~r;b~n- -I I T ~
I

1 I:1 I
Dlfferenclalll Dlfferenclall

1
i Video Buffer +=- I I

I: -I iseQUjncen ,,~ut ContrOl '.1 I Dnver I Receiver I I
I t I L --1----]--- J

I
I ~ RAMDAC, I --- ---- --- II t I I Is- 105 Comm Processor
I I ~

t I
I Video Display I I aOCS1, ~ NVRAM I I
1i Memory Buffer I

I 68HC11
i I I IL.. _________ -'

I I I
L__ _ I _____ 1

~ - ~';c;P~_;rS~plY-1
__ -:- _t _______ ,

I \ Main Application Processor 1
1IVoltage Conversion and I
I I Regulabon I ~ . 80CS1. rl NVRAM i I
I I I S8HC'1, I
I IRectlficabon I I n .aOC320. U RAM i I
I . 1 I I 80C188 ! I ROM I :
1ILine Isolaboni I

To HA '- ___________ IL..: __________

Interface

Figure 5. Common Elements in Home Automation System Interface (no audio)

The architecture described above is a straightforward approach which separates the real
time demands of the IS-lOS bus from the application processor, by use of the IS-lOS
communications processor. It is certainly possible that the functions of both of these
processors could be serviced by one microcontroller with sutficient processing capacity.
Figure 6 presents a diagram illustrating this approach.
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Multi-pin Connection

I 'Jrdeo Genera~on I
---I

I . '~J-c-~ Buffer-I \Ideo _
Sequencer ..: r--- ---t-' I

:_J ;~DAC.:
I
I Video Display I
I Memory Butter

L =-=--== '

t

r----------
I DeVice Power Supply I

-._. I
I Voltage Conversion and I
I ~egulatlon II - ... _-'-_0..- - ..-

I RectlflcatJon' I
I I

I Line Isola~onl IL: ...!

1S-10S Comm Processor and l

I Main Apphcanon Processor I
I I
I I

SOCS1 - NVRAM I
'L----I 68HC11 I

I 80C320. RAM I
~ SOC188 - ROM I
.. I . I

To HA I.- 1

Interface

Figure 6. Common Elements. HA System Interface, Main and 105 Processors Combined

The features discussed thus far will be common to any implementation supporting the
functionality outlined, independent of the HA system involved. This is an important point
in the evaluation of the competitive dfects of the proposed standard on various HA
systems vendors-the\' \vill all share this base ofhard\vare as a common requircme..:nt.

The selection of a particular HA system inkrface will determine the details Ill' the..: IL\
protocol procc..:ssor and assllclakd PL intertace CIrcuitry. and \vill also atl~ct the..: code in
the main processor The extent of this dfect on the main processor is detennined by the
general requirements Ilf that IL\ s~'stem. Other tactors an~cting this processor include the
teatures which are to he supported by the interfaCe device. Since the TV is such a
convenient and capable display device. examples of such teatures inc1ud~ almost any
featur..:: which an installation and contiguration tool might provide. as wdl as t~atllres

associated with central controlkr de..:vic..::s in IL\ systems. Among thes..:: arc: .\utomatic
discovery of all devic..::s in the hom..:: network: . \ssist..::d installation of new HA devices;
Detailed reporting of d..::vic..:: configurations: Diagnostic teatur~s to help in locating failed
units: Recall and presentation of data collected by sensor devices: Direct manipulation of
control values such as thermostat settings. lighting controls. sprinkler system controls, ctc.~

and Recall and manipulation of schedules for various automated subsystems. 1l1is list is
only a sampling of the t~atures \vhich could he bUIlt into the HA Interface Decoder. The
main processor would request/store and manipulate all of the data associated with these
features. and present the tormatted information on the screen.

\1uch of the resources rCljuired to support these t .ser Intertace features are comparable in
difler..::nt H.\. s~'stems. It takeS the same amount of m~mory to hold a Lighting schedule in
one system as it does in the other. tor example. And because the interactions \vith the User
(mediated by IS-1 05 bus messages) are handkd with H.\ language-independent tokens
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\vhich simply r-:port r~mok-control but1on-pr~ss~s. th~ main proc~ssor \\111 ha\'~ an
~qui\'al-:nt task in p~rt<.ml1lng translahnns into n~c~ssar\ I L\ s\'st~m m~ssag~s r~gardless

\)fth~ t\'P~ l)fIL\ s\skm.

W~ tum n~xt to protocol-sp..;citic lktails nf !\\() ~xal11pk IL\ syst~m int~rt~lc~s: CEBus
and LonWorks.

CEBus Interface Device Block Diagrams
rigur~ 7 depicts th~ overall I L\ inl~rtace d~vICe wIth a CEBus PO\v~r Lin~ inkrtace.

Multi-pin Connection

_______ tL-. Command line
Video/Audio ---1 . Interface

Source CirCUitry - I I
Memory BUfferS

L
,8-105 Bus

Communlcallons
Processor, -=t. .~~ PI-., ; Ma-In------,,!

;COl'lll'l:V4c.tions
I'::~ .. ~---- Application I

I Processor I

f
·:JSl.eaPL;I
:~!rn~:;1

• .\ DeVice powe1
'I Supply

Power Line

Figure 7..\n IS-lOS to CEBus PL Intertace

The communications processor in the case of CEBus communications is likdy to b~ an
~ight bit machin~ on the order of an XOC51 or 68HCll. Some non-volatil~ l11~mory is
required to store address assignments. device sdtings and Cs~r preferences. D~pendingon
the implementation. the 8k to 12k of internal RO;v{ of the mid-range versions of these
chips mayor may not b~ adequate tor a compkt~ solution.. \ high pertormanc~node also
may require more than the 128/256 by1es of R \M available internally on mid-rang..; g-bit
processors. High-end 8-hit microcontrollers m~~t th~se requirem~nts.

Figure 8 presents one possible block diagram illustrating the circuitry associated with the
CEBus Power Line intertace. TIle circuitry is composed of a processor and its support
circuitry. and the PL ;vledium Access Control (;v[AC) data pump controller. which deals
with the transmission and reception of the spread spectmm symbols which comprise the
PL messaging in IS-60.

The processor handles the higher levels of the Data Link Layer (DLL) CEBus protocol,
performing error detection and correction. and duplicat~ packet rejection. ,\1though it is
conceptually necessary tor this device to maintain non-volatile storage as shown in
Figure 8. in reality th~ :\\'R\:YI of th~ main proc~ssor can provide this function.
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l":EBus Power Line Home A,utomatlon Interfac

10 Main
Applicanon
Processor

CEBus Comm Drocessor I

~;~1--- r-I~~R~M- :
_._--

S8He1' I

~=~t== t ...~ :
'7"ransmlt and

Receive Amplifiers

~=-----]=-.,
Passive Flltenng I'-C--=r-=:,

I I.,ne Isolanon '
I-f---- •
L--- 1 ----J

1---------
I ,'3-60 PL Interface

: Power L.lne Oata
1 Pump I SSPM)

1

I
I

Figure X, CEDus ilL Ilom~ .\utomatioll Illt~rface

LonWorks Interface Device Block Diagrams
Figure 9, below. depicts the ~quivalent interface device but with a LonWorks Power Line
interface. The IS-105 Interface is unaffected by the selection of LonWorks as the main
home automation bus standard.

Multi-pin Connection

.----~--JL,Command Line
Video/AudiO I Interface

Source CirCUitry - I I
Memory Buffers 1$-105 Bus

L CommunicatIOns
Processor

r LonWOf1(S i ===t _
Coml'lUllcallonsl Main

Procel$SO!" I. . Application
Processor

\

Pawer Line
.Interface I

DeVice Power
Supply

Power line

Figure 9, An IS-I05 to LonWorks PL Interface

The hardware associated with the LonWorks HA. system interface is considered next.
Figur~ 10 pr~sents on~ possible impkmentatlOn. Th..: communications processor in the
case of LonWorks communications will be an Echelon '\euran. Since the main application
proc~ssor handles all th~ heavy lifting th~ '\euron maY require no external RA\I or ROM,
or an additional microcontroller.
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It is possibk that th~ b~st gr..:n~ral d~sign for th~ LonWorks \"r..:rsion \\-Quld includ~ a
\licroproc~ssor Int~rtacc Program (\tIP) r..:nhanc...:m...:nt to th~ main proc...:ssof. so that the
main proc...:ssor would h...: more tightly I.:oupkd to th...: IL\ svst...:m. In this l:J.S"': thr..: main
prol.:r..:ssor \vould b~ unlikelY to also handk th~ \[AC and protocol layers of th~ 1S-1 05 bus
as sho\vn 111 Figur...: 6. but lllskad would mak~ us...: of a s~parat~ 1S-1 05 proc~ssor as
illustrat~d in Figllr~ :."

LonWorKs Power Line Home Automation Interfa e

1--------- -----------,
I LonWorJ,;s PL Inlerfac~ I LonWorJ,;s Comm Processor1

I ~ Power line Dala 41-+:_ Either ~enal I
II Pump (EchelOn) ! I Neuron or MIP II I Interface I

I f * 'I' Transmit and L - - - - _.J

I Receive Amplifiers

:u--t * I
I I Passive Filtenng I

I t LI
: i line Isolation, :
L J

Power line

To Main
Application

P Processor

Figure 10. LonWorks PL Home Automation Interface

Conclusion
w~ believe that th~ cost of a practical implementation of a Home A.utomation interface to
th...: proposed IS- I05 bus will b~ substantially unan~ct~d by the choice of th...: 11.-\ system.
'nlis conclusion is supported by the d~monstration of the large proportion of circuitry
which the various versions would haw in common. as d...:scrib~d in Figures 5 and 6. as
well as by the substantial ~quality of the actual HA system interfaces required. as
illustrated by specific example in Figures 8 and 10.

The IS-105 Decoder Interface is a reasonable and appropriate design. Although the use of
a CEBus protocol subset on the bus may appear at first glanc~ to favor this protocol ov~r

others, the truth is that the proposal favors no particular HA system.
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