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Analysis of Draft EIA 15-105 Decoder Interface Standard

Competitive Effects on Home Automation Systems
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SUllm"·al~. Cal iti.)rn I a

Abstract
Diablu R..:s..:arch has analyzed th..: dran proposal IS-lOS. Do;;:codcr Intcrtac~ Standard. with
<.:mphasis on th~ potential ti.)r intertaces to homc automation systems. \\I11ilc the Decoder
lnkrt:lc..: do..:s mak..: us..: llf a suhs~t l)f th..: CEBus It protocol to carr\" coordinating
lTl..:ssagcs h..:twc.:t.:n d..:\'Ic,,:s. \\c lind thaI Ih..: m..:ssaglllg lomlat doo;;:s not provldc CEBus
hom..: automatIOn manufadurcrs with a signiticant cost advantage over other
manufacturc.:rs III otl~rillg an interface dcvice to thIS bus.

'nlis is true primarily because the proposal does not implement an object-oriented CEBus
intertace model for abstract user interface transactions. Specific 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 requir~ment is no different for CEBus systems.

W..: tllrth..:r concluct..: that tht.: physical hardware and functional requirements of the
rrorosal appc.:ar to be reasonahle and appropriak to mcding the goal of supporting
t;;aturcs which the ,\mencan consumer has come to ~xpect ti"om common cnt~rtainment

c.:kclrol1lcs f~:ltur..:s which ar..: IIlkrkrcd With In traditional cabk decoders.

Summary
'~~ connection bdw~~n a hom~ automation (1-1.\) svstem and the Decoder Intertace can
be made in two obvious wavs. 'The first of these is to create a stand-alone interface device.
separate ti-om tho..: otho..:r Rec..:ivcr and Do..:cod~r d,,:\·ico..:s. which serves to translate messages
heh.veen the intertace bus devices and the Hi\. system. TIle primary function of this device
would be to accept user input from th~ remote control. place intormation on the TV
screen. and take appropriate action in the HA syst~m (such as close drapes or open a
garage door).

The second approach is to huild HA system intelligence into the TV. since it is the natural
user intertace. and then go directly trom the TV to the Hi\. power line bus. thus skipping
the Decoder Intertace entirely. (It is a common assumption that the power line \vill be the
\vorkhorso..: communications medium for H.\ syskms.)

\VC bdicvc that the Iikdy approach will be 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 svst~ms) with processing in the T\', The features which the
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...:onsumer will embrace and demand are not v...::1 clear. and in addition the dectronic
interfaces to the myriad of other home products ha\e been and will be years in
fkwlnpment. as the \I.:'dmology \"i rdined and tlk' marKc't gW\\5 Uiwn this ,.'mlmmTILnt.
the rIsk that a given implementatIon III a T\' wlil bll short is high, Furthermore. the
consumer's investment III the core tl1l1ctlon of this pruduct is so high that replacement is
not a reasonable optIon.

rhe stand-alone interlace model. on the other hand. pennits the IL\ functions to be placed
111 a small dence \'hidl can he more ..:aslly upgraded or replaced as the IL\ marketplace
matures. It also takes the cost of this mtertace ()lIt of the TV. which must generally be
designed to med the "Iowesl common denominator" Il) remain competitive.

To summarize, the argument against puttmg the II. \ Il1telligence in the TV also means that
the TV cannot produce arbitrary HA messages. I The onlv rational solution to this problem
is to de line a generic set of tokens which the remote control generates and the T\' simply
t()f\vards to the I I. \ Il1tert3ce. The interlace dence Illterprets these commands 111 the
context of the menu which It is presently generating on the screen. This approach is
arbitrarily e:'\....ensible to any functIons. including hut not limited to H.-\ applications. and it
re4uires no upgrades to the TV or the remote control device as new features 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 the User's requests. such as to change the setpoint on the
thermostat or recall the security svstem status, The TV never sends the acnlal CEBus
message for changing the thermostat. and it never receives the CEBus security system
status m~ssa!!~, 'nl~ int~rtac~ devic~ sends and r~c~i\'~s th~ H.\ messages. and whether the
HA system i~ CEBus compliant. or bas~d on som~ l)ther syst~m such ;s LonWorks~ is
Irrdevant--th~ task is ":4ul\·al~nt.

Introduction
Th~ goal of supporting t~atur~s such as Pictur~-in-Picture displays. the r~cording of one
channel while watching another. and the automatic (pre-programmed) recording of a given
chatmel. sets some minimum rC4uir~mcnts tor th~ d~sign of the solution. The additional
goals of minimizing the total amount of circuitry (such as eliminating redundant tuners) to
reduce cost. and minilnizing 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.

I The exception here would be If the remote controillselt' sends fully fonnatted HA messages In thiS case the
TV could still Simply relav 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 10 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 urd~r to achi~\'e simultan~olls liS": ol two channds. has..:band signaling r..:qulr..:s multiple
physical \vires. In ord~r to coordinate the use of thes.; wires, and to support th.; sharing of
a sll1gl.; tuner hdwe.;n the T\' and the Cabk box. t<.x e:xampk. a communications scheme
must be devdop~d. Cunsumer dectrot1lcs manutacturers have been d~\\.:lopll1g a solution
to a similar probkm tor years. under the name .\udio \'ideo (..\.- V) bus. Its goals included
simplit~:ing th~ wiring bet,,,een \'CRs. TVs and Stereo audio systems. and reducing the
cost ofmo\'ing high quality \'Ideo trom th..: \'CR ur Las~r Disc Player to the T\' (or to
another \ 'C R).

The size of the .\; \. hus IS limited to a small "duslcr" \)f entertailUn~nt devic~s. and the
l1umb~r of\vlr~s is limlt..:d to that need..:d to support two simultaneous audio and \'ideo
sessions. , \dditional capability reql\lres an additional bus. This was thought to be :lde4uate
t<')r most sc..:narios. and adding mor~ \vires would have II1cr..:ased costs tor all t ·s~rs.

It is apparent to us that the applicalton of the .\ \' hus d~sign to the d.;coder inkrtace
problem is logical and reasonable. The decoder mkrtace prohkm IS \\.:ry sundar to the
prohl.;ms \vhich th..: . \, \. bus was deslgn..:d to address. The re4111r~ment to shar~ tuners has
result~d in th~ addition of the IF lin~.

Th~ use of some of the CEBus protocol also appears to be a natural application of the A/V
bus technology. To use or invent something else 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
more expcnsiv~ system. It provides t<')r 16 channels of simultaneous usage. rather than
two. and covers the entire house rather than a small cluster. To support this approach the
consumer must install a centralized RF processing d~\·ice. the so-calh.:d Coax :\ode Zero.
and all signal sources (such as \'eRs. security cameras. etc.) must includc frequcncy-agile
modulators (lixcd lrel\ucncy possiblc hut discouragcd). The .~ \' bus was designed to be a
limited. low cost alternative to a complete home automation system approach.

Decoder Interface Review
The proposed Decoder Interlace is describ~d in EI.\ IS-IDS. 1. Decoder Interf..1c,,:
Standard. and IS-lOS .2. Decoder Intertace Control Standard. These documents have been
developed by an EIA0JCT. \ Joint Engineering Committee. and only a brid revic..:w of this
work will be presented here, The reader is urged to obtain these documents for a complete
description. (See Rderences 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
signals.

In addition. the Interbce uses a single coax line to carry the dO\vn-converted. Intermediate
frequency (IF) signal from the Receiver to the Decoder. The Decoder uses this same wire
to send a DC voltage back to the Receiver. to adjust the gain of the Receiver's tuner.
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'\ornlully the ReCel\'~r us"':s Its u\\n tun...:r Circuitry 10 develop the audio and \'ideo signals
\vhich are presented to Ih~ t·Ser. In this case the Decoder box is essentially inactive. since
its uutput signals are nut h"':l11g used, \\'11en a scrambkd channel is tuned. hO\\e\er. the TV
IS not able to recov~r the \ id~o and audio-it must rdy nIl th...: Decoder to do this.

[n order to reduce cost and wiring complexity the decoder does not have a tuner. It uses
the Receiver's IF signal as the input to its descrambling circuitry. The recovered audio and
video signals are placed on s...:\\~ral (If the multi-pin conn~ctor's nvisted pairs. and the
Receiver uses these It) pr..:s..:nt the channel to the I "ser. rhis basic usage is depH.:ted in
Figure I. below.

CATV

Receiver (TV)

Mul1J-pln Connection

Decoder

IF out IF/AGC Descrambler
'-_j-----A~G::"C~in'-+~;....;.;.;=+4~: (or othe~i+--~

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 comp1<.:x than this slInpk ...:xplanation suggests. TIle control bus is used to send
messages which negotiak for the use of the shared lines. The control bus is also used to
install new devices on the bus and to recover trom anv ...:rrors which mav he dekcted.. .

'The devices on the bus must maintain a standard sd of variables which may be read by
other devices on the bus. This permits the devices to be identified to the Cser \vith menus
in plain English. de .. and permits other devices to learn some of the basic capabilities of
each device. TIlis in turn permits them to automate their interactions to a great extent. and
thus reduce the etfort of the consumer in contiguring the system properly during set-up.

Other detined messages support featur~s such as Receiver ~lonitoring, Channel \lapping,
Data Channel Locking. and Dir~ct Cser 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 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-1 06
Th~ 1()lloWlO2: sections will pres~nt the H.--\ Il1krbc~ (kvic~ as a Decoder devic~ under
rS-l0S. lor the purpos~ of .,;xpJoring th..; circuitry blocks which are r~4uired.

lie/ore ~xamining that approach we lirst present the logical alternative. as described in the
Summary. above. Refer to Figure 2. below. In this approach the TV contains the HA
int..;rtace circuitry and logic. for reasons stated previously we believe that this is the wrong
approach. I Iowever. it should h~ ckar that there are no inherent economic advantages for
CE13us uver other protocols in this approach. since no HA messaging is delivered on the
IS-105 bus. (\\11ether IS-lOS should use a CEBus subset at all is a different argument. as
all impkmentations \vill share this cost equallv.)

CATV

Receiver (TV)

c
r

HA Communications
Medium

User
Commands

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 intertaces. tor ~xample. The tollowing 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 teatures standardized. the Cser may direct commands to the HA Intertace
device when any of its features are to be accessed.
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'Wh~n the uSer directs a token to the H. \ [ntertac~. I ( in (um takes action to cause the TV
screen to come under its control.

CATV

Receiver (TV)
Cable

Descrambler
HA Interface

Mutti-pin Connection

Decoder

Video/AudiO .
Source ~ , .... ~ uP

HA Intert3ceJ
Circuitry

Decoder

Video,

IF/AGC Descrambler
--f-----,.~""'-~-....;;...;;++- Ior other) .....-- uP I

Audio

-.:laO I

x::r::J'
~ggl User
~g:! Commands HA Communications

Medium

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

Once IS-I05 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. \\hen the user sends an initial token to the HA Intertace the Interface
must obtain the use of some of the lines on the hus. and must direct the TV to use these
lines as the source of intormation tor the screewspeakers.

Some of the bus lines mav already be III use. For example. the VCR (another 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-l05 addresses this issue hy providing a "Data Channel Locking" feature.
which permits devices to guard lines which should not be intenupted. However. if the
User were watching a scrambled program trom the Cable Decoder. and then wanted to
switch to the HA Intertace for a time. the Cabk hox 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.

" The H.A.Interface may be able to access the character generator ot 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 contain any Video generation CirCUitry, and need not gam access to IS-l 05 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 wdl be present
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Interface Device Block Diagrams
This s~ction \\ill ~xamtJ1e the d~sign PI' th~ IS-lOS IL\ Il1krfa~~ D~cod~r il1mor~ detail.
with ~mphasis nn those katures which wIll ditf~r in 1\\\) implementations as examples-an
Inkrtace to CEBus power line. versus an Intertace to one nf the Lon\Vorks power line
vcrslons.

Figure 4. belm\!. depicts one possibk: generic 15-105 1L\ Interface. -nle shaded blocks
jndi~ate th~ s~ctiol1s \\hi~h ar~ \ariabk across din~rent hnm~ automation svstems. TIIis
model will be used for hoth CEBus and LonWnrks mtertac~s. to ~valuate obviolls
din~rences in equipment costs.

Multi-pin Connection

______ Command Line

Video/AudiO Interface
Source CircUitry I 5 I
Memory BUfferS

L
1$-10 Bus

______---.J
1

: Communications

~ : ~IM,
~:S;~~~~: ~6~~:~~~ I

'--- .....J

IDeVice Powe~
1----+1 Supply

PowerLJne

Figure 4. .\ Generic IS-l 05 Hom~ .\utomatlon Svstcm Int~rtace

Betore moving on to HA-protocol-specific exampks. let us review those circuit blocks of
Figure 4 which will be common to any implcmentation. figure 5 presents a more detailed
diagram of the circuit dements 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 IS-I05 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 IS-I05 Communications Processor is responsible tor controlling this interface. to send
and receive messages on the bus. This function requires a mid-range to high-end 8-bit
microcontrolIer, 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 tor transmission on the bus.
Since the main processor is likely to require NVRA\I as well. these requirements may be
~onsolidated in the main processor's hardware. (There is no need to maintain separate
~VRAM stores tor 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 memor\,. and pertorming more complex tasks (such
as supporting the l'ser Interface at the T\ '), and thus perhaps needing a more powerful
microcontroller. There are high-end 8-bit and 16-bit controllers which otfer large RAM
and ROM options. which may diminate the need for external RAM and ROM. This
processor also manages the interface to the Home .\utomation system. through the HA
Interface Processor. The main processor is likely to require significant resources to
manage the svstem-Ievel issues associated \vith the HA interface.

The Video Generation circuitry is the hardware which the main processor uscs to control
the TV screen. in order to present menus and other mfonnation to the user. This circuitry
..vill vary in implementation. depending upon the le\'el 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-105 bus. TIle butfer is
controlkd bv the main processor such that it is tristate-able and can use one of two or
more \'Ideo 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

1- CcmnandLlneInterface-'

I f ..'
I ! . .il . ,I 'DlfferenClall Differenclall ,
I I Driver I Receiver I '
L 1___1 1 _
I 15-105 Comm Processor I

I I H' "I ' aOC51 'NVRAM I I

: I 68HC11 I ' :
L 1

____t ,
, Main Application Processor ,

I I I aOC51 , H'
1

NVRAM I' I,'----I 68HC11, .

n I
80C320. IH' RAM i I

I aOC188 ROM I :
To HA '- 1

Interface

~ - ~.;C;p(;~rs~PiY -,
I

I IVoltage Conversion and I
I I Regulation I I
I I:i~R=e=c=t1f=ic=a=tlo=n::;1 I

I ILine ISOlation! :1..:: _

1- Vide;;G;:';r;tI;n- -,

I I ~I: Video _ Buffer~
, iSequencer! ,'~ut Cornrol"I, 1--_....,
I f I
I RAMDAC\ II
, t I
, i
I i VIdeo Display I
I I Memory Buffer , IL _

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-105 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 sutlicient processing capacity.
Figure 6 presents a diagram illustrating this approach.
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Multi-pm Connection

f

15-105 Comm Processor and l

Main Application Processor I
I
I

- NVRAM IBOCS1
6BHC11
80C320. RAMn 80C188 ROM

To HA 1 J

Interface

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

I
I VOltage Conversion and I
I Regulation I
I I
I ReCbflcalJon' I
\
I line IsolatlOnl :
L____ _ _

,..-----------
I Iideo Generabon I
I~~-- ----.1-

Video Buffer -t-----'
I -I Sequencer' .:''''~
! ~~:- "-r-~: I
:~t ;~DAC: '
I
I VIdeo Display I
I Memory Buffer
L ~~-~_~~_.-~-~= I

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-thev will all share this base of hardware as a common requirement.

The selection of a particular H.\ system interlace will ddennine the details of the H.\
protocol processor and a~social~d PL jnl~rtacc circuitry. and will also at1~ct the code in
the main processor. Th..: extent of this em~ct on the mam processor is ddennincd by the
general requirements of that [L\ syst~m. Other factors atkcting this processor include the
teatures which are to be supported by the intertac~ d~vice. Since the TV is such a
convenient and capable display device. examples of such features include almost any
feature \vhich an installation and contiguration tool might provide. as well as katures
associated with central controller devices in H.\ systems..\mong these ar~: .\utomatic
discovery of all devices in the home network: . \sslsted installation of new HA devices;
Detailed reporting of de\'icc contigurations: Diagnostic t~aturcs to help in locating tailed
units: Recall and presentation of data collected by sensor devices: Direct manipulation of
control values such as thennostat settings. lighting controls. sprinkler system controls, etc.:
and Recall and manipulation of schedules for various automated subsystems. ll1is list is
only a sampling of the teatures which could be 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 fonnatted infonnation on the screen.

\1uch of the resources required to support these L"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. for example, .\TId because the interactions with the User
(mediated by IS-l 05 bus messages) are handled with H. \ language-independent tokens
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which simply r~port r..::moh.::-control button-pr..:ss..:s. til..: mam proc..:ssor \\Ill Ilav..:: an
~qui\'al~nt task in pert<.mning translations into n~c-.:ssarY IL\ system m~ssages r-.:gardl~ss

'lftlle lype \ltIL\ s\sknl.

We tum n~xt to protocol-sp..:citic tktalls oft\\o exampk IL\ system interlac..:s: CEBus
and LonWorks.

CEBus Interface Device Block Diagrams
Figur..: 7 d~picts th..: u\..:rall 1IA lIlt-.:rtacc dC\'ICC wIth a CEBus Pow~r Lin..: interlace.

Multi-pin Connection

______ rrt--, Command Line
Video/AudiO --.J 'Interface

Source CirCUitry~ I I
Memory BUfferS

L
,S-105 Bus

CommunicationS,
Processor

, .~E" PL ' --M-t---
II cornn.nc.iona aln II" :PtOc..... " I Application
I ~ Processor

r
~~:1

~aiiii~~~1 IDeVice Powe~
I Supply !

Power Line

Figure 7.. \n IS-105 to CEBus PL Interface

The communications processor in the case of CEBus communications is likdy to b~ an
eight bit machine on th~ order of an ~OC5l or 68IIC 11. Some non-volatil~memory is
required to store address assigrunents. device s~nings and Us~r preferences. D~pendingon
the implementation. the Rk to 12k of internal ROr-d of the mid-range versions of these
chips mayor may not b~ adequate tor a compkk solution.. \ high performance node also
may require more than the 128/256 b~1es of R...\.i\l available internally on mid-range 8-bit
processors. I Iigh-I.md ~-hit microcontrolkrs m~~t th~s~ requirem~nts.

Figure 8 presents on~ possible block diagram illustrating the circuitry associat~d with the
CEBus Power Line interface. TIle circuitry is composed of a processor and its support
circuitry, and the PL \kdium Access Control (\lAC) data pump controller, which deals
with the transmission and reception of the spread spectrum symbols which comprise the
PL messaging in 15-60.

The processor handles the higher levels of the Data Link Layer (DLL) CEBus protocol,
performing error detection and correction. and duplicate packd rej~ction. Although it is
conc~ptual1y necessary tor this device to maintain non-volatile storage as shown in
Figur~ 8. in reality th~ ~\·RANI of the main proc~ssor can provid~ this function.
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LonWorks Interface Device Block Diagrams
Figure 9, below. depicts the equivalent interfac~ 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

Video/Audio JL,Command Line-
Interface

Source CirCUitry - I I

Memory Buffers---,
15-105 Bus

---
I Communications

~ P,oo."o,

- =t\.onWOf1(s I
Coml1Ullcations! Main

Proc~sor • • Application
Processor

IPower Line
,Interface I

r DeVice Power
Supply

Power Line

Figure 9. An IS-lOS to LonWorks PL Interface

The hardware associated with the LonWorks HA svstem interface is considered next.
Figur..: 10 pr..:sents on~ possible impl~m~ntatiotl. Th~ cUll1munications processor in the
case of LonWorks communications will be an Echelon :'\euron. Since the main application
proc~ssor handles all th~ heavy lifting the :'\i~uron mav require no external R.:\M or ROM.
or an additional microcontToller.
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It is posslbk that the best general deSIgn for the LmlWmks version \vould indud..:: a
\licroprocessor Interface Program (\lIP) enhanc..::ment to the main processor. so that the
mum proc..::ssor would b..:: more tightly coupled to th..:: I L \ system. In this cus~ the main
proc..::ssor \vould be unlikdv to also handle the \IAC and protocol lavers of the 15-105 bus
as shov.n In Figure 6. but instead \vould make L1S~ of a separate 15-105 processor as
illustrated in Figure 5.

LonWorKs Power Line Home Automation Interfa e

1--------- -----------,
1LonlNon.:s PL Interfac~ I LonlNon.:s Comm Processor1

II Power Line Data I : Either senal :
-t--.,...- Neuron or MIP To Main

I . Pump I Echelon) Interlace I
I ApplicationI ttL:- ..----~-tr~ Processor

I' -ransmlt and .J

I Recel'Je Amplifiers'

: ttl
1 I Passive Filtenng I I

I t CI
: . line Isolation i :
L J

•
Power Line

Figure 10. LonWorks PL Home Automation Interface

Conclusion
We bdieve that the cost of a practical implementation of a Home Automation interface to
th~ proposed 1S- \ 05 bus will be substantially unatl~cted by the choice of the 11:\ system.
'nlis conclusion is supported by the demonstration of the large proportion of circuitry
which the various versions would have in common. as described 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. Although the use of
a CEBus protocol subset on the bus may appear at tirst glance to favor this protocol over
others. the truth is that the proposal favors no particular HA system.
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