
'9IJ~..
f!~tJk
f!~, tJk
~.jT~
vltanu; jT~
.j r~Y"-..t, jr~ 'Y"-..t
~,~

.f~~ ..
;?g~..qg~

~~~
~,~~
:?JJ-r" -6'~~

BY HAND

EX PARTE OR LATE FILEP-x- !·'(i"-~.,,.,.,.,.
~,if~ f#fd)~':!'i

~~a/k

12019~~.</y~

f?l!~ YJoa: /!O1

~~, 0 -e. .!oO/!/!-O/!Ol

June 23, 1995

Y~. (2tJ2) 6'Nl.. ootJ{)

6~./~!iJ6

y~ (2{)2) o2o.. o78tJ

(202) 626-6634

RECEIVED
JUN 23 1995

fEDERAL COMMIMICATIONS MIII.I,.....
OfFIC£OFSEC ~ON

Decoder Interface -- Echelon Corporation REl'AAVRe:

Jill Luckett
Office of Commissioner Rachelle B. Chong
Federal Communications Commission
1919 M Street, N.W., Room 844
Washington, D.C. 20554

Dear Jill:

As we discussed earlier today, enclosed is a copy of the report prepared by Diablo
Research Corporation regarding the draft IS-105 Decoder Interface standard. As I explained,
the report concludes that IS-105 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
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Analysis of Draft EIA 15-105 Decoder Interface Standard

Competitive Effects on Home Automation Systems

Pr~par~d for
EI~ClTol11c [ndustri.;s . \ssociation

h"
Diahlo R..;s.;arch Curporation

Sunnvyale. California

Abstract
Diablo R..;s..;arch has analyz~d the.: dralt proposal IS-lOS. Decoder Intertac~ Standard. with
-.:mphasis on th.; potential for Illterfaces to home automation systems. \Vhik th~ D.;coder
Inkrl;lc..; do..;s rnak..; us..; \)1' a subs..;t \)t the CEBusg: protocol to carry coordinatmg
m..;ssage.:s hctw..;e.:n de.:vlc..;s. \\..; lind that the me.:ssagmg lorrnat do.;s not pn)\ide CEBus
hom..: automation manllt~ldurers \vith a signiticant cost advantag.; over other
manuracture.:rs 111 otfering an II1krface device to this bus.

nlis is tnlC primarily because the proposal does not implement an object-oriented CEBus
interface modd for abstract uSer interface transactions. Specific functions dealing with the
Decoder Interface problem do use an object-oriented stntcture since the task is well
specified. 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.

\h: llirther conclude that th~ phYSical hardwar~ and functional requirements of the
prnposal app~ar to h~ reasonahle and appropriak to meding th..; goal of supporting
katur..;s which the .\mencan consumer has come to expect tram common ent~rtainment

-:kctrollIcs katur..:s \\hlch ar..; Illkrkrcd \\'Ith 1)'\ traditional cable decoders.

Summary

The corUlection bctw~en a home automation (H.\) system and the Decoder [ntertac~ can
be mad~ in two obvious ways. The tirst of these is to create a stand-alone int.::rtace device.
separat.:: from the other Re.:c~iver and D~coder devices. which serves to translate messages
hetween the interface hus devices and the HA system. TIle primary function of this device
\vould be to accept user input tram the remote control. place intormation on the TV
screen. and take appropriate action in the HA system (such as close drapes or open a
garage door).

Th~ second approach is to huild HA system intelligence into the TV. since it is the natural
user interface. and then go directly tram the TV to the HA. power line bus. thus skipping
the Decoder Interface entirely. (It is a common assumption that the power line \vill be the
workhors.:: communications medium l(x IIA systems.)

We believe that the likely approach will he the stand-alone interface model. This is
because the economics of producing T\"s argue against attempting to support open-ended
sYstems (such as HA systems) with processing in the TV. TIle features which the
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~onsumer \vill embraco.:: and do.::mand aro.:: not v..::! ckar. and in addition tho.:: d~ctronic
interfaces to the m\T1ad of other homo.:: products hav~ h~o.::n and \\ill h<.: y..:ars in
rkvdnpml'nr. as Ihl' lL'clmolog~ i'i rdinl'd and tilL' markc'l grO\\'i, Uivc'n thi'i 1.'l1viwmnent.
th..: risk that a givcn impkme;:ntation in a T\' will fall short is high, Furthermorc. Ihe
consum<.:r' s inv~stmo.::nt in the cor<.: Ilmchon of this product is so high that r~plac..:ment is
not a reasonahl~ ophon,

Th.,; stand-alone inkrfac..: mod..:!. un th<.: ()th~r hand. p..:nnits the I L\ llmctions to be placed
III a small d..:\'\c..: \\hich can h..: mor..: <.:astly upgrado.::d or r...:plac..:d as Iho.:: IL\ markctplace
matures, It also takes the cost of this interfaco.:: out of the T\'. \\hich must generally be
d..:signed to me..::! the ·'\O\\/...:st common d<.:nominator" In remain compditive,

To summanzo.::. Iho.:: argum..:nt agamst puttl11g th..: I L \ intdligenc..: in the T\' also m<.:ans that
the TV cannot produc~ arbitrary HA messag~s,I The onl~' rational solution to this problem
is to ddine a generic set of toko.::ns which tho.:: ro.::mok control generates and the T\' simply
Ilxwards to the IL \ 1I1krl:1c",:. The IIlkrfaco.:: do.::\'\c..: lllto.::rpro.::ts tho.::s~ ~ommands in th~

conto.::xt of the menu \\hich it tS presently generating on the screen. This approach is
arbitrarilY e:\.-tcnsihle to anY functions. including but not limited to H.·\ applications. and it
requires no upgrades to the TV or the remote control device as new fcatures are added.

This is the approach which the IS-lOS developers have taken. The HA interface device
would be a Decoder in IS-lOS 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 generatorl, 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 thc lrser's requcsts. such as to change the setpoint on the
thermostat or recall the secunt\' system status. The TV never sends the actual CEBus
mo.::ssage lor changing the thermostat. and it never rccelvcs the CEBus security system
status mcssa1!C, -nle intcrface device sends and reco.::ives the HA m~ssa1!es. and whether the
HA system i; CEBus compliant. or based on some other system such ;s LonV,'urksl> is
irrdevant-thc task IS cqul\aknt.

Introduction
The goal of supporting t~atures such as Picture-in-Picture displays. the recording of one
channel while watching another. and the automatic (pre-programmed) recording of a given
channel. sets some minimum requirements tor the design 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 Interface proposal addresses these
goals in a cost effective manner. by using a baseband signaling interface.

l The exception here would be It' the remote control Itself sends fully fonnatted HA messages [n thiS case the
TV could still Simply relay the message, and yet the [nterface bus would carry true HA messagmg In order for
thiS approach to work the remote control must be bl-dlrectlOnal. and It must be responsible for generating the
screens ThtS IS highly Impractical m the near future. and we dismiSS It for thiS reason, A practical. cost
competltlve system cannot be based upon thiS approach at present
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In (lrd~r to achi~\'~ stnnl1tan...:ous us...: ll! two ~hann..:ls. has~hand signaling r":ljUlf"':S multiple
physIcal \vires, In order to coordinate th...: us...: ,)I th<.:s",: wircs. and to support th~ sharing of
a sll1gk tun<.:r hc!w..:...:n th...: !"\. and til..: Cahk hox. t\\r-:xampk. a comIllunications scheme
must h.: de\doped, Cll\1SUIll...:r dectr0111cs manut~lctur...:rs ha\c been d~\eloping a solution
to a Similar prohkm 1\)[ y~ars. under th~ name. \udlo ,'ideo (.\ V) bus, Its goals included
simplit\ing the wirmg bd\\een '·CRs. n's and Stereo audio svstems. and reducing the
cost ofmo\'ing high qualit\ \Id<.:o Ii-om the "CR llr Las~r Disc Pla\er to the 1'\' (or to
:lI1oth...:r \'CR),

The size of the ;\., \. bus IS limited to a small "'duster"" dt entertaitillNnt devices. and the
number of wires IS limlkd to that necded to suppllrt t\\l) simultaneous audio and \'Ideo
sessIOns. \dditional capahdlt\ requIres an addlt\( )n:11 hus This was thought to h...: ade4uate
Il.)f most scenarios. and addin2 more \'\'Ires \vould ha\'<.: mcr<.:ased costs for all l'sers.

It is apparent to us that the application of the. \ \' hus deSign to the d..:coder It1krface
pmhkm IS logIcal :lt1d r<.::ISlll1ahk, Ih.: decoder IIlkrbc..: problem IS \<':r\' sllndar to the
pmhkms \vhich th<.: ,\ \' hus was d<':slgned to addr<.:ss, Th..: r<':ljuirement to shar<.: tuners has
resulkd in the addition ufthe IF lin...:.

The use of some of the CEIJus protocol also appears to be a natural application of the A/V
bus technology, To lise 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 Hi\. 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
more expensive system, It pro\'id-:s !l.)f 16 channels () t' simultaneous usag...:. rath...:r than
two. and covers the entire house rather than a small cluster, To support this approach the
consum...:r must Illstall a ~-:ntraliz-:d RF proc-:ssmg de\'lce. the so-called Coax ~ode Zero.
and all signal sourc.,;s (such as \·CRs. secunt"\' cam...:ras. dc.) must include lrequ.,;ncy-agile
modulators (lix.,;d frequencY posslbk hut discourag-:d) Th.,;. \. \. bus was designed to be a
limlh.::d. lo\v cost altematne to a complete home automation system approach.

Decoder Interface Review
The proposed Decoder Interface is described in EL \ IS-I 05 .1. Decoder Interfac-:
Standard. and IS-lOS ,2. Decoder Intertace Control Standard. TIlese documents have been
developed by an EL\. ~CT.\ Joint Engineering Committee. and only a briefre\'iew of this
work will be presented here, TIle reader is urged to obtain these documents for a complete
description. (See Rclcrences section at end of this document.)

TIle Decoder Interface uses a 20 pin. "multi-pin connection"" cable organized into nine
ditTerential 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
signals,

In addition. the Interbce uses a single coax line to cam' the dO\vn-con\'erted. Intermediate
Frcljuency (IF) Signal Irom the Recei\\.::r to the Decoder. The Decoder uses this same wire
to send a DC voltage back to the R...::ceiver. to adjust the gain of the Receiver' s tuner.
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\:onllally th~ R.,;c~lv~r lIS~S Its own tlln~r CircuItry !l) d...:vdop the audio and \id...:o signals
which are pr~s~nted to th~ l .s~r, In this case the D~cod~r box is essentially inactive. since
Its \)utput signals are not h"':lI1l; us~d, \\ll~n a scrambled channd is tun~d. hO\vev~r. the TV
IS not able to recmer th~ \ldeO and audio-it must rd\' l)n th~ Decod~r to do this,

In order to reduc~ cost and wiring complexity the decoder does not have a tuner. It uses
the R...:ceiv~r·s IF signal as the tnput to its d~scrambling circuitry, Th~ r~cO\'ered audio and
vld~o signals ar~ plac~d on s~\'...:ral of th~ mUlti-pin conn...:ctor· s twisted pairs. and th~

R",:c"':lv...:r us...:s th...:s...: 10 pr...:s...:nt th~ ch:.mnd to th...: l '"...:r, This baS1C usag...: is d",:plct~d in
Figure I. below,

CATV

Receiver (TV)

Decoder

Multi-Pin ConnectionAudiO~ Video I

I

IF out IF/AGC ,Descrambler
!~==.J---~A~G;CC~I~n-r~~;;..;;;."t+1 (or other)

Figure I. Basic us~ of Decoder Interface tor Scrambled Channel

Since multiple Rec~iwrs and D~coders can share the interface bus. the actual d~tails are
more complex than this slIllpk ~xplanatlon sugg~sts. 'nle control bus is used to s~nd

messages which negotiak !()f th~ use of the shar~d lin~s, TIle control bus is also used to
Itlstall new de\lc",:s on th~ bus and to r...:cov~r from an\' ~rrors \vhich may he detected.. .

'nle devices on the bus must maintain a standard sd of variables which may be read by
oth...:r devices on the bus. This permits the devices to b~ identified to the L'ser with menus
in plain English. dc .. and permits other devices to karn some of the basic capabilities of
~ach device. TIlis in turn p...:rmits th~m to automate their interactions to a gn~at extent. and
thus reduce the dTort of the consumer in contiguring the system properly during set-up.

Other detined messages support featur~s such as Receiv~r \:lonitoring, Channel \lapping,
Data Channel Locking. and Direct eser Interaction with Decoders. The tirst three features
are among those which help to coordinate the Receiver/Decoder pair as the User moves
from channel to channel. TIle last feature supports standardized support for undetined
Decoder features. It is this teature which the HA intertac~ device would use to bring the
HA system to the TV screen and remote control keypad.
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Home Automation Interface to 1$·106
The tollowine sections \\ill present the HA Inkrtace device as a Decoder device under
rS-105. fix the purpose of explonng the -.:ircuitn blocks \vhich are re4uired.

Uet(.)re examming that approach \ve tirst present the logical alternative. as described in the
Summa,,'. abov.::. R.::fer to Figure 2. hdow. In this approach the TV contains the HA
interface clrcuitrv and logIC. for r.::asons stat.::d pr.::viously we believe that this is the wrong
approach. I Iowever. it should be ch~ar that there are no inherent economic advantages for
CEUus over other protocols in this approach. since no HA messaging is delivered on the
[5-105 bus. (\\l1cther [5-105 should use a CEBus subset at all is a different argument. as
all impkmentations will share this cost equallv)

CATV

Receiver (TV)

HA Communications
Medium

User
Commands

<;0001
-.:0001

0000\,CDDD
10DDO
,CCDC

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
processors used in the communications interfaces. tor example. 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 \vhich 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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\\l1en the user directs a token to the H. \ Interface. I t in tllm takes action to cause the TV
screen to come under its control.

CATV

Receiver (TV)
Cable

Descrambler
HA Interface

Audio Video, Muill-pin Connecllon

Decoder J
IF oul IF/AGe Descrambler

-----1-----;;'AG:;,.C~,n,..I-"-;c...;;:""+... (or other) ....---...... uP I

'Dca I

£gil User
~gg! Commands

Decoder

Video/AudiO '. ..
Source uP

HA IntertaceI
CirCUitry

HA Communlcallons
Medium

Figure 3. IS-lOS 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. when the user sends an initial token to the HA Intertace the Intertace
mllst 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 screel1Jspeakers.

Some of the bus lines may alreadv he m use. For example. the VCR (another Receiwr 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-lOS addresses this issue by providing a "Data Channel Locking" teature.
which permits devices to guard lines which should not be interrupted. However. if the
User were watching a scrambled program from 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 l'ser's
perception of the equipment behavior.

2 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 contam any Video generation CirCUitry, and need not gam access to 13-105 bus lines to carry the VIdeo
to the TV This will be a practical alternative only If all receIvers are required to support thiS capability, so
that a decoder manufacturer IS guaranteed that thiS facility will be present
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Interface Device Block Diag rams
This section will .:xamin<:.: lh~ deSign or the IS-lOS IL\ Illtertacc Do;;:codo;;:r in more detail.
with emphasis on Ihos~ katures which WIll ditfer In t\\O impkmentations as examples-an
Inkrfac~ to CEBus power line. \ersus an Interfac~ to onl.: of th~ Lon\\'orks pow~r line
\·crslOns.

Figur..: 4. below. d~picIs one possible genenc 15-105 H. \ Intertac..:. The shad..:d blocks
indicat..: the sccllons which arc \ariabk across ditkrenl home automation systems. This
model wiil be used for hoth CEBus and LonWorks intertaccs. 10 I.:valuate obviolls
din~rences in e4uipment costs.

Multi-Pin Connection

JtL .
~._~___ Command Line

Video/AudiO Interface

Source Clrcultry;- I 81

Memory BuffersL 1$-105 us, ' Communications I

'"~~ .... ~
r~'7~IJProcessor

~~;~~
rarfrit\f~aCii'l IDeVice Powe~

f-------+!' Supply

Power Line

Figure 4 .\ (Jen~nc IS-lOS Home. \ulomation Svstem 1I1t~rtacl.:

Bet<')f~ moving on to H.-\-protocol-specific I.:xampll.:s. let us r~view those circuit blocks of
Figure 4 which will be common to any impkml.:ntation. Figure 5 presents a more detailed
diagram of the circuit dements which are unchangd by the sdection of HA protocol. The
following paragraphs rl.:fer to both Figurcs -+ and 5.

The Command Line Interface constitutes the physical layer interface to the 1S-105 control
bus. It uses a straightlorward differential s~rial line to carry control messages between
devices. and a differential driver and rcceiv~r 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-volatil~ 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 m~ssag~s from the main processor for transmission on the bus.
Since the main processor is likely to require NVRA~! as well. these requirements may be
consolidated in the main processor's hardware. (There is no need to maintain separate
:'\IVRAM stores for both. since the processors will be tightly coupled.)
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The \lain .\pplicatlon Processor IS probably a more capable device. maintaining larger
butTers and therefor~ requiring mor~ m~mory. and pertonning more compl~x tasks (such
as supporting the l .ser lntatace at the T\ "). and thus perhaps needing a more powerful
microcontrolkr. There are high-end 8-bit and 16-bit controllers which otTer large RA.M
and ROi\l options. which may eliminate the need for external R.'\~I and RO~1. This
processor also manag~s the interface to the Home .\utomation system. through the HA
lnt~rtace Processor. The main proc~ssor is likely to require significant resources to
manage the svstem-k\'el issues associated with th~ IIA interface.

The Video Generation circuitry is the hardware which the main processor uses to control
the TV scre~n. in order to present menus and other mfonnation to the user, This circuitry
\vill \ary in impkmentatlon. depending upon the level or quality desired in the on-screen
display. and single chips are available which implement much of this "character generator"
functionality. The video ButTer presents the video signal to the 15-105 bus. The butfer is
controlled bv the mam processor such that it is tristate-able and can use one of two or
more VIdeo lines on the bus. 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

,- Com;'andLiii'elni;rface- 1

If.. 1
I 1
I ',Dlfferenclall !Differenclail I
1 ! Driver ; Receiver I 1

~~-=-l-=--=- __1 I
I IS-105 Comm Processor I
I ~ . , I
I 80C51 ~ NVRAM I 1

I \ 68HC1 i I ' I
I, I 1
L I

____t ,
I Main Application Processor I

I I 80C51. ri NVRAM I' I"-I 68HC11,' I
~ 80C320. i i RAM I I

• 1 I 80C188 n ROM I :
To HA '-- I

Interface

~ - ~';c;-p~w_;rstiPiY -I
I

1 rVoltage Conversion and I

I I Regulabon 1
1 , I
I i Rec1Jflcatlon \ I
1 , . I
1 [ Line Isolatlonl IL _

I" - Vide;~';r;b;n - -,
I I I
I I Video _ Buffer :=+==-,lSI" ;'. c~'" *----,
I t I
I RAMDAC, II

: ' r I
I Video Display I
I' Memory Buffer . I

L 1

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 15-105 bus from the application processor, by use of the 15-105
communications processor. It is certainly possible that the functions of both of these
processors could be serviced by one microcontroller with sutlicient processing capacity.
Figure 6 presents a diagram illustrating this approach.
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Multi-pin Connection

rr,-----------
'fldeo Genera~on I

1____ -L
Video Buffer -t-----'I _

\ seque.ncer. ., ....,~

I '--L--: I
I ., RAMDAC- I I
I 1·,,--·· I
I-..Y..· I
I Video D,sPlay I
I Memory Buffer ~ I
L ~"__-~-~= ~ '
j----------
I Device Power SuPPly 1

_" I
I Vollage Conversion and I
1 Regulation I
I ---------- ...---.- ------ - \

I Rec~flcatlon I

I ----- I
I ~ Line Isola~onl IL..: _

t

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 competitiv~ dfccts of the proposed standard on various HA
systems vendors-the" will all share this base of hardware as a common requirement.

The selection of a particular HA system intertace \vill det~rmin~ the details of the IL\
protocol processor and associakd PL interface circuitry. and will also atl~ct th~ code in
the main processor. The extent of this effect on the main processor IS d~tenllined by the
general requIrements of that IL\ syst~m. Other lac tors atl;;cting this processor include the
features which are to he supported by the intertace device. Since the TV is such a
convenient and capahle display device. exampks of such t~atures include almost any
feature which an installation and contiguration tool might provide. as well as t;;atures
associated with central controller devices in IL\ s~·stems.. \mong these are: .\utomatic
discovery of all devices in the home network .\ssist~d installation of n~w HA d~vic~s~

Detail~d reporting of de\ic~ configurations: Diagnostic t~aturcs to help ill locating failed
units: Recall and presentation of data collected b~' sensor devices: Direct manipulation of
control values such as thermostat settings. lighting controls. sprinkkr system controls, etc.:
and Recall and manipulation of schedules for various automated subsystems. TIlis list is
only a sampling of the features which could be built into the HA Interface Decoder. The
main processor would requesttstore and manipulate all of the data associated with these
features. and present the formatted information on the screen.

Much of the resourc~s required to support these C'ser Intertace features are comparable in
different HA systems. It takes the same amount of memory to hold a Lighting schedule in
one system as it does in the other. tor example..\nd becaus~ the interactions with the User
(mediated by 15-105 hus messages) are handkd with H.\ language-independent tokens
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Competttive Etl~cts . \.nalvs\s \)f IS-lOS. Dralt D~code.:r Interface.: Standard

\vhich simply report r...::mok-control button-pr...::ss...::s. th...:: main proc...::ssor \\lil ha\'''':: an
~4ui\'alent task in perl<.mning translations into n...::c...::ssal\ IL\ s\'skm m...::ssag...::s r...::gardl~ss

\)(th...:: t"pc: nfIL\ s\skm

W...:: tum next to pr()t()col-sp~cilic d...::talis of t\\O ...::xampk IL\ system int...::rfac...::s: CEBus
and LonWorks.

CEBus Interface Device Block Diagrams
Figur~ 7 depicts th...:: \l"...::rall I L\ lI1t...::rtac...:: d-;\\c...:: \vith a CEBus PO\v~r Line lI1krlace.

Multi-pin Connection

Command line

Video/AudiO Interface
Source Circuitry I ::::r==
Memory BUfferS

L
IS-l05 Bus

Communlcanons
Processor

-~
..CEBua PL . M ---

,C~C.tionS aln
!': :f!~eMOr" Appllcatton

Processor

DeVice powe1'
~--+l Supply

Power Line

Figure 7..\n IS-I05 to CEBus PL Interface

The communications processor in the case of CEBus communications is likdy to be an
eight bit machine on the order of an ~OC51 or 6SIfC 11. Some non-volatik m~mory is
required to store address assignments. device settings and User preference.:s. Depending on
the implementation. the Rk to 12k of internal RO;"{ of the mid-range versions of these
chips mayor may not be.: adequate t()f a compkk solution.. \ high performance.: node also
may require more than the 128/256 b~1es ofR\~[ available internally on mid-range R-bit
proce.:ssors. I Iigh-e.:nd R-nit microcontrolkrs meet these requirements.

Figure 8 presents one possible block diagram illustrating the circuitry associated with the
CEBus Power Line interlace. TIle circuitry is composed of a processor and its support
circuitry. and the PL ;"kdium Access Control (;"L\C) 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. Jnd duplicak packet rejection.. \lthough it is
conceptually necessary for this device to maintain non-volatile storage as shO\\in in
Figure 8. in reality the ~\·R..\\'1 of the main processor can provide this function.
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(~E8us Power Line Home Automation Interfac

i S-6C P!.. Interlace

: Power L.lne Uiltil
I Pumo (SSPM\

I =r'==J.,-:
I -:-ransmlt and
I Receive AmOllfiers I

: --.-I:~~='r 'I
I Passive Flltenng I

I -C='~i

I ~:ne Isolation

~ -- -{.=-~-~;

CEBus Comm Frocessor !

----'- - -- --- I

80CS1 -'IVRAM I
-~~-

68HC11 I
I

'-- .J

10 Main
Appllcanon
Processor

Figur~ X. CEI3us PL lluml.: .\utomation Int~rtac~

LonWorks Interface Device Block Diagrams
Figure 9, below. depicts the equivalent interface device but with a LonWorks Power Line
interface. The IS-I05 Interface is unaffected by the selection of LonWorks as the main
home automation bus standard.

Multi-pin Connection

--~-------JiI--,Command Line
Video/AudiO I Interface

Source Clrcultry- I I
Memory Buffers IS-lOS Bus

L
Communications

Processor

- i: ===tLOrlWon<s ---
Commt.rllcaltons! Main

Processor 4 • Application
Processor

!
power Line
.Interface I

, DeVice Powen
Supply

Power Line

Figure 9. An IS-105 to LonWorks PL Interface

The hardware associated with the LonWorks HA system interface is considered next.
Figure 10 presents one possible implementation. The communications processor in the
case of Lon\\!orks communications \"ill be an Echelon :\euron. Since the main application
processor handles all the h~avy lifting th~ :'\euron mav require no external RA~1 or ROM.
\)[ an additional microcontroller
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[t is posslbl~ that th~ b..:st g..:neral deSign l~)r th..: Lon\\'orks \~rsion \vould includ...: ..l

\licroproc~ssor lnt~rfac~ Program (\IIP) ...:nhanc..:m...:nt It) th~ main proc~ssor. so that the
mam proc<.:ssor would h..:: mor~ tightly <.:oupkd to th..:: [I. \ svst..::m. In this "::;1S"': th...: main
proc...:ssor \vould h~ unlikdv to also handle the \L\C and protocol lavers of the IS-lOS bus
as sho\vn m Figur...: 6. but mst~ad would mak~ us...: of a separate IS-l 05 proc...:ssor as
lllustrat~d in Figur..: 5.

LonWorks Power Line Home Automation Interfa e

1--------- -----------,
I LonWor1\s PL Intertac~ I LonWor1\s Comm Processor1

I .. Power Line Data .....1-+:- Either senal :
1 P E h IOn) I j Neuron or MIP
I ump ( c eli Interlace I

1 t + 1

I' Transmit and I L - - - - - - - - - - .J

1 Receive Amplifiers I
I--l--~-I

I· - -----:-- I
I I Passive F,ttenng i I

I t CI
: i line Isolation I :
L J

Power line

To Main
Application
Processor

Figure 10. LonWorks PL Home Automation Interface

Conclusion
We bdieve that the cost of a practical implementation of a Home Automation interface to
th..:: propos..::d IS-IDS bus will b~ substantial1y unan~ct~d by the choice of the 11.\ system.
'n1is conclusion is supported by the demonstration of the large proportion of circuitry
which the various versions would hav~ in common. as d...:scribed in Figures 5 and 6. as
well as by the substantial equality of the actual HA system interfaces required. as
illustrated by specific example in Figures 8 and 10.

The 15-105 Decoder Interface is a reasonable and appropriate design..-\lthough the use of
a CEBus protocol subset on the bus may appear at tirst glance to tavor this protocol over
others, the truth is that the proposal favors no particular HA system.
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