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HOME AUTOMATION

Echelon’s Local
Operating Network

H ere’s one for you die-hard Circuit Cellar fans who say you’ve been

reading ‘Ciarcia’s Circuit Cellar” and CIRCUIT CELLAR INK for years: who is Echelon? If you said, “They make a CP/M replacement operating system that was
used on the SB180 single-board computer Steve presented in the September
‘85 issue of BYTE,” you would have been correct about four years ago.
Echelon-the ZCPR3 people-closed up shop a few years back and passed
the operating system on to others to take care of. Not long after they did,
though, a new Echelon started making the news, but this new company had
nothing to do with CP/M computers,
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The new Echelon was touting a
novelconceptinbuildingautomation:
the local operating network, or LON
(hence theircatchy name-EcheLON).
They were promising many of the
same ideas and features as the promoters of CEBus: a unified networking system that could be embedded
into electronic devices that would let
them talk to each other via a variety of
communicationsmedia.Regardlessof
who made the device, they would all
speak the same language.
Echelon’s approach was somewhat different from EIA’s, thoughspend enough R&D money to develop
a complete system solution in a very
short time, then spend even more
money on a slick marketing campaign
to sell it to the execs of the major
manufacturers. Once you comer the
market and everyone is licensing your
proprietary scheme, you’ll be able to
pay back the investors and finally
make some money.
I can’t say that’s a bad approach. I
might even be interpreting things incorrectly. Only time will tell if they
can get enough big companies to jump

I

HOME AUTOMATION
on their bandwagon to make it all fly.
Instead, let me try to give you an idea
of what all this talk of LONs, neurons,
LonTalk, and LonWorks is all about.
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All the elements in an Echclonbased system are known collectively
as LonWorks. The major elements
include the LonTalk protocol, Neuron
chips, LonWorks transceivers, and a
LonBuilder developer’s workbench.
Together, a complete network can be
configured and designed into end
products.
Like CEBus, LonWorks is based
on the ISO/OSI seven-layer network
model. Figure 1 illustrates what each
of these levels is supposed to do and
some Echelon-claimed benefits of
each. These upper network layers are
known collectively as LonTalk. A
quick comparison of each of the layers
and their functions will show a great
many similarities to CEBus.
One big difference between the
two is the USC of network variables
and Standard Network VariableTypes
(SNVTs) by LonTalk at the Application Layer. An SNVT definition consists of units, a range, and an incrcment. Some examples include a variable type of “temperature” consisting
of Fahrenheit units, a range of f3200,
and an increment of 0.1 degree; or
relative humidity with units of percent, a range of O-100, and an incrcment of l/256%. The vast majority of
applications can be specified using
SNVTs, but user are free to define
anything they need.
Object-oriented concepts play a
big role in the interoperab\lity’of the
network. Nodes are thought of as objects, with the network variables as
the object’s inputs and outputs. Links
between objects are made bctwccn
inputs and outputs of the same type.
THE NERVOUS SYSTEM

Details of how the seven layers
actually opera tcare very sketchy since
Echelon wants to sell you their chips
anddevelopmcntsystcms. At thccorc
of most LONs is going to be one of
Echelon’s Neuron chips. The neuron
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Figure P--The Neuron 3 120 implements a// but the Physical Layer on a sing/e chip.

implcmcnts all the layers except the
Physical Layer, which I’ll get to in a
bit. There arc currently two nearly
identical chips available.
The Neuron 3120 is a complete
self-contained chip as shown in Figurc 2. It contains three microproccssors: two dedicated to LonTalk protocol processing and one dedicated to
the node’s application program. Also
on the chip are 11 I/O lines, a programmable16-bitcounter/timer, 1OK
ofmaskcdROM,lKofRAM,512bytes
of EEPROM, a 5-pin communications
port for talking to the Physical Layer,

a 48-bit ID unique to the chip, and assorted circuitry for doing wake up,
watchdog timing, and soon.Note that
the48-bit chip ID translates to over 2.8
x lOI IDS, so they’re not likely to run
out of IDS very soon. The chip comes
in a 32-pin package.
The Neuron 3150 is identical but
adds a second 16-bit counter/timer,
another 1K of RAM (for a total of 2K),
and requires external ROM. Up to 64K
of external memory may be added
with 42K going to the node application program. The package size increases to 64 pins.
June/h/y I99
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Both chips are programmed in
what is known as Neuron C; standard
ANSI C with extensions added to
support object-oriented programming, network variables and SNVTs,
and some other features to make realtime processing easier.
Both chips are being manufactured by Motorola and Toshiba; the
3150 is supposed to be available in
November while the 3120 won’t be

Finally, the LonBuilder Developer’s Workbench is available to aid
in the development of LON nodes.
There are complete tools available
including an integrated development
environment, a developer’s kit that
contains a Neuron C compiler and debugger, a network manager, and a
protocol analyzer. Just be sure you’re
really serious about all this before
asking any prices, though (the “starter

The LonBuilder Developer’s Workbench is
available to aid in the development of
LON nodes. Jusf be sure you’re really
serious before asking any prices, though.
ready until the first quarter of ‘92. Motorola’s part numbers are MC143120
and MC143150; Toshiba’s are the
TMPN3120 and TMPN3150.

kit” consisting of a development station, two neuron emulators, and neuron C goes for $14,965!).
BOTTOM LINE
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ELECTRONIC ENERGY CONTROL, INC.
360 South Flffh Street. Su11e 604
Columbus Ohm 43215

At the Physical Layer, LonWorks
Transceivers are used to communicate with the medium connected to
thenode. Again, asin CEBus, six media
are defined: power line, twisted pair,
infrared, radio frequency, coax, and
fiber optic. Unfortunately, the physical layer is another area where details
are hard to come by. Power line is
defined as running at 9600 bps, RF at
5 kbps (30 feet indoors, 150 feet outdoors), and twisted pair at 78 kbps
(4500 feet with 64 nodes) or at 1.25
Mbps (1500 feet with 64 nodes). With
twisted pair, one pair is used for data
while a second pair is used for power
(when supplied to the nodes).
And that’s about it. I’ve been able
to find nothing on the other media, no
chips, and no details. “Transceiver
evaluation boards” for the three media
mentioned above are supposed to be
available, bu t you’ll need good luck or
great connections designing anything
that has to make it into production
soon. The modules also range in price
from $400 for the twisted pair module
up to $1500 for a single power line
module.

Anyone who has seen Echelon’s
slick advertising or the video of the
press conference in which the LON
was rolled out or has attended one of
their sales seminars would probably
be quick to say that the LON will soon
be used withevery piece of electronics
to enter the home, business office, and
factory. The future is here today and
the LON is ready to make it happen.
Now step back a minute.
We have a proprietary networking scheme that forces you to use
specific chips if you want to stay
compatible. “But at least they have
chips,“yousay?At$lOperchip(which
is what Echelon is quoting), not to
mention the cost of the transceiver
and all the glue, you’re going to drive
the cost of a simple light switch up to
many times its current low-tech cost.
That may be fine for die-hard home
automation fans, but not for the mass
market. Industry insiders I’ve talked
with also agree that implementing the
LON won’t likely be a cheap proposition.
And yes, they have chips (soon),
but only for theupper networklayers.
Transceivers are only available in the
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form of evaluation modules. Like I
said before, things aren’t even close to
being ready to be put into a piece of
production equipment.
Will the LON squash the CEBus
efforts? I don’t think so. CEBus has a
good headstart on industry recognition, and the system will likely be
cheaper to implement. The CEBus
upper network layers are fairly stable,
and chips probably aren’t far off. The
Physical Layers appear to be much
more stable than Echelon’s, and chips
definitely aren’t far off. Echelon has a
jumpondevelopment tools,but much
of what they have is similar to what
AISI had forCEBus two yearsago (too
bad AISI went belly up about a year
ago), so there’s no telling wha t may be
waiting in the wings.
CEBus is also an open standard,
so if someone wants to develop their
own chips and tools, they have all the
information necessary to do so. I would
think the guys upstairs signing the
checks would be more willing to back
an open technology than a proprietary one.

Echelon also seems to be primarily targeting the commercial building
market rather than home automation
people. In fact, at a recent seminar of
theirs that I attended, the lecturer was
at times making fun of and downplaying home automation. He stated that
he saw the market divided into three
areas. One was bubbled-packed devices you could get at Radio Shack
that would have limited functionality. The next would be the do-ityourselfcrs. He described a typical
member of this group as part of the
“lunatic fringe” who now has a handful of X-10 devices and a computer
who “can’t get into too much trouble
withasmallnetwork.“Thethirdgroup
consists of professional installers who
know what they’re doing.
This same lecturer also contradicted himself several times and told
some outright lies about CEBus in an
effort to downplay other players in
the market.
Echelon has a short list of companies already backing their technology,
including AT&T, Johnson Controls,

VO/cE RECOGMT/ON W/7%1 SPEECH RESPOh’SE

SPEECH RECORDING SOFTWARE
Digitally record your own speech, sound,
or music to put into your own software
programs. Software provides sampling rate
variations, graphics-based editing, and
data compression utilities. Create software
sound files, voice memos, more. Send
voice mail through LANs or modem. A
superior speech/sound development tool.
INTERACTIVE SPEECH INPUT/OUTPUT Tag your own digitized speech files to
voice recognition macros. Provides speech
response to your spoken commands -- all
from within your application software! Ideal
for business. presentation, education, or
entertainment programs you currently use.
Augment the system for wireless uses in robotics, factory process controls, home
automation, new products, etc. Voice Master Key System does it all!
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EVERYTHING INCLUDED Vow Master Key System consists of a plug-in card,
durable lightweight microphone headset, sofhwre. and manual. Card fits any
available slot. External ports consist of mic inputs and volume controlled output
sockets. High quality throughout. easy and fun to use.

ONLY $149.95 COMPLETE
ORDER HOTLINE: (503) 342-1271 Monday-Friday 6 AM to 5 PM Pacific Time
UI%VMasterCard phone or FAX orders accepted. No CODS. Personal checks
subject to 3 week shipplng delay. Speafy computer type and disk format (3 l/2” or 5
f/4”) when ordering. Add $5 shipping charge for delivery in USA and Canada.
Foreign inquries contact Covox for C & F quotes.
30 DAYMONEYBACKGUAhXNTEE/f NOTCOMPLETEL YSAT/.f/ED
CALL OR WRITE FOR FREE PRODUCT CATALOG.
(Dovox
675 CONGER

iNC.

ST.
EUGENE, OR 97402

TEL: (503) 342-l 271
FAX: (503) 342-i 283

Contact
Echelon Corp.
4015 Miranda Ave.
Palo Alto, CA 94304
(4 15) 8557400
Ken Davidson is the managing editor and a

member of the Circuit Cellar INK engineering
staff. He holds a B.S. in computer engineering
and an M.S. in computersciencefrom RensseLeer Polytechnic Institute.
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X-10 TW523
DEVELOPERS KIT!

WITH VOICE MASTER KEY@ FOR PCs/COMPATIBLES
GIVE A NEW DIMENSION TO PERSONAL COMPUTING The amazing Voice
Master Key System adds voice recognition to just about any program or application.
Voice command up to 256 keyboard macros from within CAD, DTP, word processing,
spread sheet, or game programs. Fully TSR and occupies less than 64K. Instani
response time and high recognition accuracy. A real productivity enhancer!

Leviton, and Sony. However, all of the
companies I just mentioned are also
very active on the CEBus committee,
so the big boys are keeping all their
options open, Indeed, Echelon itself
rarely misses a committee meeting.
Only time will tell who comes out
ahead in the battle of home automation technologies, but my money is
still on CEBus. +

AT LAST !! Now you can TRANSMIT & RECEIVE X-10 COMMANDS under control of YOUR application program. We supply you
with the I-O SOURCE CODE. Be up and running in MINUTES !!
Write your own CLIPPER/BASIC program We also have complete
application packages. Shipped within 24 hours worldwide.
Phone our BBS for complete pricing and details.

Kit

Each

contains:

$ 7 5

* X-10 TW523 Transceiver
* Serial OR Parallel RJ-1 l/DB25 Interface
*

Microsoftfl’urbo C I-O Drivers(source)

* 6foot cable
* Technical Reference Manual

DEALER INQUIRIES WELCOME

El

BARAN-HARPERGROUP
LOS ANGELES*TORONTO

VOICE 416-294-6473

BBS 416-471-6776
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