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HOME AUTOMATION

Echelon’s Local
Operating Network

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

reading ‘Ciarcia’s Circuit Cellar” and cCrcur CeLLAR INK for years: who is Eche-
lon? 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
novel conceptinbuildingautomation:
the local operating network, or LON
(hence theircatchy name—EcheLON).
They were promisng many of the
same ideas and features as the pro-
moters of CEBus: a unified network-
ing system that could be embedded
into electronic devices that would let
them talk to each other via a variety of
communi cationsmedia.Regard| essof
who made the device, they would all
speak the same language.

Echelon's approach was some-
what different from EIA’s, though—
spend enough R& D money to develop
a complete system solution in a very
short time, then spend even more
money on a dick marketing campaign
to sl 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 findly
make some money.

| can't say that's a bad approach. |
might even be interpreting things in-
correctly. Only time will tel if they
can get enough big companies to jump




on their bandwagon to make it al fly.
Instead, let me try to give you an idea
of what al thistalk of LON's, neurons,
LonTalk, and LonWorks is all about.

THE WORKS

All the elements in an Echelon-
based system are known collectively
as LonWorks. The mgor eements
include the LonTak 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/0OSI 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 LonTak. 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 Variable Types
(SNVTs) by LonTak at the Applica
tion Layer. An SNVT definition con-
sists of units, a range, and an incrc-
ment. Some examples include a vari-
able type of “temperature” consisting
of Fahrenheit units, a range of +3200,
and an increment of 0.1 degree; or
relative humidity with units of per-
cent, a range of O-100, and an incrc-
ment of 1/256%. The vast majority of
applications can be specified using
SNVTs, but user are free to define
anything they nced.

Object-oriented concepts play a
big role in the interoperability of the
network. Nodes are thought of as ob-
jects, with the network variables as
the object’ s inputs and outputs. Links
between objects are made bctween
inputs and outputs of the same type.

THE NERVOUS SYSTEM

Details of how the seven layers
actually operateare very sketchy since
Echelon wants to sell you their chips
anddevelopmentsystcms. At thecore
of most LONSs is going to be one of
Echelon’s Neuron chips. The neuron
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Figure 2—The Neuron 3 120 implements alf but the Physical Layer on a sing/e chip.

implements al the layers except the
Physical Layer, which I'll get toin a
bit. There arc currently two nearly
identical chips available.

The Neuron 3120 is a complete
self-contained chip as shown in Fig-
urc 2. It contains three microproces-
sors: two dedicated to LonTalk proto-
col processing and one dedicated to
thenod¢’s application program. Also
on the chip are 11 1/O lines, a pro-
grammable 16-bit counter/timer, 10K
ofmasked ROM, 1Kof RAM, 512 bytes
of EEPROM, a 5-pin communications
port for talking to the Physical Layer,

a48-bit ID unique to the chip, and as-
sorted circuitry for doing wake up,
watchdog timing, and so on.Note that
the 48-bit chip ID trandates to over 2.8
X 10" 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 atotal of 2K),
and requires external ROM. Up to 64K
of externd memory may be added
with 42K going to the node applica
tion program. The package size in-
creasesto 64 pins.
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RELAY
INTERFACE

PROVIDES SOFTWARE
CONTROL OF RELAYS

et 5 §
o CONNECTS TO RS-232

AR-16 RELAY INTERFACE
“Two 6 channel relay output pors are provided for
control of up lo 16 relays (expandable lo 126 relays
using EX-16 expansion cards). Each relay output port
connects to a relay card or terminal block. A varety of
relays cards and relays are stocked, call for moreinfo.
HS 422 available (distances lo 4,000 feet). PS-6 port
selector may be used to control satellite AR- 6
interfaces. (up lo 16.364 relays)
RD-8 REED RELAY CARD (8 relays) $.....4...9.3 49.95
RH 8 RELAY CARD 10 amp SPDT 277 VAC) $69.95
ARD (16 channel) .$.....5.9 5995

ANALOG TO
DIGITAL

{ CONNECTS 0 RS-232 )

ADC-16 (16 channel).
hnput temperature, voltage, amperage, pressure.
€nergy usage. energy demand, light levels. joystick
rnovement and a wide variety of other tvoes ofanalog
signals. inputs may be expanded to 32 analog or 128
status inputs using the AD-16 or ST-32 expansion
cards, 112 relays may be controlled using EX-16
expansion cards. Analog inputs may be configured for
temperature input using the TE-8 temperature input
card. RS-422 available. PS-8 port selector may be used
to connect satellite ADC-16 interfaces (up to 4,096
analog inputs/16,384 status inputs/14,336 relays, use
RS-232 for satellites up to 50 feet or RS-422 for
satellites up to 4,000 feet).

(terminal block and cable sold separately)

ST-32 STATUS EXPANSION CARD

Input on/off status of relays, switches, HVAC
equipment, thermostats, security devices, smoke
detectors and other devices. The ST-32 provides 32
sitatus inputs (oplo isolators sold separately)

1‘E-8 TEMPERATURE INPUT CARD $ 49.95
lincludes 8 solid slate temperature sensors.

T emperature range 1sminus 78 to 145 degrees F.

* FULL TECHNICAL SUPPORT. .provided over the
telephone by our staff. EACH ORDER INCLUDES A
FREE DISK WITH PROGRAMMING EXAMPLES IN
BASIC. C AND ASSEMBLY LANGUAGE. A detailed

$99.95

technical reference manual is also Included.

« HIGH RELIABILITY...engineered for continuous 24
hour industrial applications All IC's socketed.

* Use with IBM and compatibles, Tandy, Apple and
most other computers with RS-232 or RS-422 ports
All standard baud rates and protocols may be used
(50 to 19,200 baud)

* Use our 600 number lo order free information
packet. TechnicalInformation (614) 464.4470

24 HOUR ORDER LINE (800) 842-7714
Visa-Mastercard-American Express-COD

ELECTRONIC ENERGY CONTROL, INC.
360 South Fifth Street. Suite 604
Columbus Ohio 43215
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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 program-
ming, network variables and SNVTs,
and some other features to make real-
time processing easier.

Both chips are being manufac-
tured by Motorola and Toshiba; the
3150 is supposed to be available in
November while the 3120 won't be

HOME AUTOMATION

Finaly, the LonBuilder Devel-
oper’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 de-
bugger, a network manager, and a
protocol analyzer. Just be sure you're
realy serious about al this before
asking any prices, though (the “starter

The LonBuilder Developer’'s Workbench
available to aid in the development of
LON nodes. Just be sure you'rereally
serious before asking any prices, though.

ready until the first quarter of ‘92. Mo-
torola's part numbers are MC143120
and MC143150; Toshiba's are the
TMPN3120 and TMPN3150.

GET PHYSICAL

At the Physical Layer, LonWorks
Transceivers are used to communi-
cate 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 physi-
ca 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 out-
doors), 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.

kit” consisting of a development sta-
tion, two neuron emulators, and neu-
ron C goes for $14,965!).

BOTTOM LINE

Anyone who has seen Echelon’s
dick advertisng 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 network-
ing scheme that forces you to use
specific chips if you want to stay
compatible. “But at least they have
chips,” yousay? At$10per chip (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 asimple 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 proposi-
tion.

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 |
said before, things aren’t even close to
being ready to be put into a piece of
production equipment.

Will the LON sguash the CEBus
efforts? | don’t think so. CEBus has a
good headstart on industry recogni-
tion, and the system will likdy 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
AlSI had for CEBus two yearsago (00
bad AISI went belly up about a year
ago), so there’'s no telling what may be
waiting in the wings.

CEBus is aso an open standard,
s0 if someone wants to develop their
own chips and tools, they have al 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 proprie-
tary one.

Echelon aso seems to be primar-
ily targeting the commercia building
market rather than home automation
people. In fact, at a recent seminar of
theirs that | attended, the lecturer was
at times making fun of and downplay-
ing home automation. He stated that
he saw the market divided into three
areas. One was bubbled-packed de-
vices you could get a Radio Shack
that would have limited functional-
ity. The next would be the do-it-
yourselfcrs. He described a typical
member of this group as part of the
“lunatic fringe” who now has a hand-
ful 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 contra-
dicted 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 compa
nies aready backing their technology,
including AT&T, Johnson Controls,

Leviton, and Sony. However, al of the
companies I just mentioned are aso
very active on the CEBus committee,
so the big boys are keeping all their
options open, Indeed, Echelon itself
rarely misses a committee mesting.

Only time will tell who comes out
ahead in the battle of home automa
tion technologies, but my money is
still on CEBuS. *#*

Contact

Echelon Corp.
4015 Miranda Ave.
Palo Alto, CA 94304
(4 15) 855-7400

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 computer science from Rensse-
laer Polytechnic Institute.
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TALK TO YOUR COMPUTER

WITH VOICE MASTER KEY® FOR PCs/COMPATIBLES
VOI/ICE RECOGNITION WITH SPEECH RESPONSE

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. Instam
response time and high recognition accuracy. A real productivity enhancer!

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/OUT-
PUT 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!
EVERYTHING INCLUDED Voice Master Key System consists of a plug-in card,
durable lightweight microphone headset, software, 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
VISA/MasterCard phone or FAX orders accepted. No CODs. Personal checks
subject to 3 week shipping delay. Specify computer type and disk format (3 1/2” or 5
1/4”) when ordering. Add $5 shipping charge for delivery in USA and Canada.
Foreign inquiries contact Covox for C & F quotes.
30 DAY MONEY BACK GUARANTEE IF NOT COMPLETEL Y SATISFIED.
CALL OR WRITE FE)R FREE PRODUCT CATALOG.

COVOX INC.

675 CONGER ST.
EUGENE, OR 97402

TEL: (503) 3421 271
FAX: (503) 342-i 283

X-10 TWb23
DEVELOPERS KI T!

AT LAST ! Now you can TRANSMIT & RECEIVE X-10 COM-
MANDS under control of YOUR application program. We supply you
with the 1-O SOURCE CODE. Be UP and running in MINUTES !!
Write your own CLIPPER/BASIC program We aso have complete
application packages. Shipped within 24 hours worldwide.

Phone our BBS for complete pricing and details.

* X-10 TW523 Transceiver

*  Saiad OR Parallel RJ11/DB2S Interface
¥ Microsoft/Turbo C |-O Drivers(source)
* 6foot cable

* Technical Reference Manua

Each Kit contains:

DEALER INQUIRIES WELCOME

BARAN-HARPER GROUP
LOS ANGELES*TORONTO

VOICE 416-294-6473 BBS 416-471-6776
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