THOMAS E. BLACK

YOU SLIP THE FLOPPY IN YOUR A:
drive, copy the files to your hard
disk—and discover that you for-
got the latest update to the re-
port you worked on last night at
home. What do you do? Make
the trip back home, possibly
wasting hours in the process?
Not if you have Ring-Thing. In
that case, you just dial home,
boot your PC, and download the
file directly to your office. Ring-
Thing is also useful for consul-
tants and anyone who needs oc-
casional remote access to a PC,
but who doesn't want to leave
his or her PC on all the time,
risking intrusion by hackers.
Ring-Thing acts as an inter-
face between your phone line
and an AC power sirip., as
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shown in Fig. 1. When Ring-
Thing recognizes a set number
or pattern of ring signals, it
turns on a relay that applies 117
VAC to whatever is plugged into
the power strip. After the phone
connection terminates, Ring-
Thing waits 5—6 minutes and
then removes power from the
power strip. Ring-Thing can
control IBM compatibles, Mac-
intoeshes, Amigas—even non-
computer equipment. And a
special software module allows
special tricks with an 1BM com-
patible PC.

An on-board 68HC705 micro-
controller provides simple oper-
ation and sophisticated fea-
tures, summarized in Tabie 1,

You can order a complete kil
of parts for about $80, and
partial kits containing hard-to-

find parts, commercial-quality
double-sided PC boards, and
software. The RE-BBS
(516-293-2283, 1200/2400,
8N1) also carries the software;
look for file RINGTHNG.EXE, a
self-extracting archive that con-
tains C+ + source and object
code for the optional IBM con-
trol module, and a Motorola for-
mat hex file containing the ob-
ject code for the micreocontroller.
Firmware source code is not
available.

Operating modes and controls

Ring-Thing has two jumper-
selected modes of operation:
Ring Counting and Ring Pat-
tern.

Ring Counting (Standard
Mode)} After one or ten rings
(jumper selectable), Ring-Thing
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except that AC power is enableq

Ry-11 f_\\—‘:% only if the caller allows the -
i ENCLAE | l HVAC phone to ring 1-3 times, hangs
oo : up, and then calls back within
ON/STANDEY @ oo [N OFf 45 seconds. Pattern mode pro-
vides additional security over
L Counting mode; it also allows
POWER) @ @ @ you to share one phone line
%1 among several devices, for ex-
ON/OFF % @ @ : ample, by setting an answering
e Qb - {] e, or Fax machine to answer on the

POWER @ ¥ fourth ring.
@ E Call duration of both modes is
- I indefinite. As long as your
RING MODIFIED AC '

.‘}THING POWER STRIP BM COMPATIBLEPC modem or Fax adapter con-
i H tinues to scize the line, Ring-
b - i 70 PARALLEL PORT fopTIONAL) ~~ "7 3 Thing will apply power. Five

minutes after your device relin-
quishes the line, Ring-Thing re-
moves power. The delay allows

FIG. 1—RING-THING ALLOWS THE REMOTE CONTROL of any AC-powered device via
standard telephone lines. An optional PC interface allows computer-controlied power-
downs.

TABLE 1—RING-THING FEATURES

® Microprocessor-based design for user-friendly oparation

¢ Compatible wilh all computer equipment

¢ Compatible with all standard'business and home telephone lines

¢ Modular two-piece design for eonvenient mounting

& Automatically controls computer equipment power during mdem or PC

fax connection

® Provides security for computer modems

® Provides convenient manual on/off power control Ior computer equiprnent

® Computer-controlled power-down moda

MAIN BOARD PARTS LIST

All resislors are Vi-watt, 5%, except
as noted

Rt R22—470 ohims

R2, R7, R8, R0, R11, R12, R13, R21—
100,000 chms

R3, R4—47,000 ohms

RS—22 ohms

R8, R17—10.000 ohms

R9, R14—470,000 ohms

R15—1000 ohms |

R23—1000 ohms, %2 watt

Capacitors

C1, C2, C4, ©8, C10, CN, C12, C13,
C15—0.1 pF. 50 voits, monolithic,
radial

C3,€6, C16, C18+10 pF. 16 voits, elec-
trolytic, radiai

C7, C8—27pF, 100 volts, COG ceramic
{see text)

C9, C14—0.01 pF, 106 volts. polyester,
radial

C17—470 uF, 25 volts, electrolytic, axial

Semiconductors

IC1—MCE8HC705K1, 8-bit CMOS
mierocontroller

1C2—LM358N, low-power duaf op-amp

IC6—74HCT14, CMOS hex invorter

IC7—CD400t, CMOS quad NOR gate

CB—LM29317-5.0, low-dropout
regulator

BR1—WO005 or RB151, 50-volt, 1-amp
diode bridge

D1, D4—1IN4148 or 1N914, swilching
diode

02, D3, D5, D6, D10, D1t, D12—
TN4003, 200-voit, 1-amp rectifier
diode

LED1—T1-% green LED

LED2—T1-% red LED :

MOV1—130-voit, 11-15 Joule surge
suppressor

Qi-—PN2222, general-purpose
transistor

Other Componems

JU1, Ju2—2-pin header with shorting

blogk

XTAL1—4.00-MHz quartz crystal, HC18
- HC49 pkg, or 4. 00-MHz resonator
[see text)

SPKR1—8-16 ohms speaker, 1-2"

51, 52—switch, SPST, NO, momentary,
pushbutton, panel moun

Modular tetephone cord, 6 fee!

Fourconducior cable, 22 AWG, 6 feet

IC Sockets, enclosure, screws, circuil
board, atc.

you to reestablish the connec-
tion if the phone call terminates
accidentally.

Two front-panel pushbutfon
switches control Ring-Things
operation: onN/sTANDBY and
POWER ON/OFF. They operate as
follows.

ON/STANDBY enables remote
control, indicated by an illumi-
nated green LED, which also
blinks when the phone line is in
use.

POWER ON/OFF functions in
place of the on/OFF switch on the
AC power strip to control power
to all equipment plugged into
the strip. Rather than fumble
for the main switch on your
power strip. you now simply tap
this button to turn on your
equipment. As a safety feature,
you must push and hold the
button momentarily Lo turn
your equipment on or off. The
adjacent red LED illuminates
when the computer has been
turned on manually The LED
blinks slowly il power was en-
abled by the phone ring mode; a
faster blink rate indicates that
power will shut off automat-
ically within two minutes.

Remote control

Activating the system for re-
mote control by a PC fakes five
simple steps.
1. Set your modem (or Fax
board) to answer on 1—4 rings.
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ring is best for Fax transmis-
sions, ten for modem communi-
cations.

Ring Pattern (Shared Mode)
Similar to Ring Counting maode,

applies AC power to the power
strip. When the computer
boots, the modem (or Fax)
seizes the phone line to allow
remotie communications. One

See your board's documenta-
tion for instructions on how to
do that.

2. Set up your computer so that
your favorite modem (or Fax)



ﬁiﬁfnmunicagions program ex-
ecutes automatically after the
computer boots.
3. Plug Ring-Thing into the
same telephone jack that your
modem (or Fax board) uses. You
can use the jack on the back of
your modem (or Fax) usually la-
beled “Line.”
4. Plug your computer, monitor,
and other peripherals into
Ring-Things AC power strip.
Leave the power switches of the
Ring-Things power strip and all
the computer equipment in the
on positions.
5. Plug in the Ring-Thing and
enable Ring Detection by press-
ing ON/STANDBY.

At this point, Ring-Thing is
armed and ready for action.

Optional power down

Have you ever started a pro-
gram that you knew wouldn't
finish for hours—like printing
the 0OS/2 documentation files?
Just start the program and let
Ring-Thing power your PC
down when its through. This
feature does not involve the tele-

phone system at all. What it
does is allow a PC user to turn
the computer's power off from
within DOS.

By connecting Ring-Thing to
a sparc LPT port, you can use
RT.EXE to send a power-off
command. The command can
be issued directly from the key-
board, or indirectly via a DOS
batch file. Sixty seconds later,
whatever ts connected to the
Ring-Thing will be turned off.
The delay allows the computer
to perform other batch opera-
tions (e.g.. parking the hard
drive). Power-down mode works
with both ring-detection
modes.

To send the power-down com-
mand while connected to LPT2,
type the following: rRT LPT2 /OFF,
foliowed by the enTER key. You
will hear a one-minute warning
beep, and the red LED will flash,
After one minute, the PC will
shut off. To cancel power-down
mode, merely tap S2.

Circuit overview
Ring-Thing consists of two

main functional units: the AC
power strip and the control
unit, as shown in Fig. 2. The
power strip contains the AC
sockets whose power is con-
trolled, the centrol relay, and a
12-VAC transformer. The con-
trol unit contains the micro-
controller and seven functional
areas: a ring-detect circuit; LED
drivers: a 12-volt power supply;
speaker, LED, and parallel-port
drivers; and switch and jumper
inputs. Neote that the control
unit has three separate ground
circuits: analog for the ring de-
tector, digital for the micro-
controller and functional units,
and a separate relay ground. All
the grounds come together at
the power supply. Now let's look
at each section of the circuit in
more detail,

Detailed circuit description
AC Power Strip Ring-Thing
uses astandard AC Power Strip,
but moedifies the wiring so that
the output of the strip’s onvOFF
switch also passes through the
relay contacts, as shown in Fig.
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FIG. 2—RING-THING'S INTELLIGENCE is provided by an 8-hit microcontrolier, the
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MCG6BHC705K1, that reads switch, fumper, and ring-detect inputs, and drives LED's, a

speaker, a relay, and {optionally) a paraliel-port interface. Note the three separate
ground circuits.
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FIG. 3—THE AC POWER STRiP conlaiﬁs a 12-voit transformer and a 12-volt relay
mounted on a separate circuit board. Wire the relay’s contacts in series with the power

strip's on/off switch.
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FIG. 4—MICROCONTROLLER AND INPUT SECTIONS of the main circuit board has

seven inputs and four outputs.

3. To obtain power lrom the
strip, the switch must be on and
the relay must be energized.
The power board (including the
refay and power transformer)
was designed to fit inside the

recommended power strip with
little room to spare. There may
be interference problems if you
use other components.
Microcontroller Ring-
Things intelligence is provided

- POWER BOARC- PARTS _

RY1—Relay, SPST, 12V Cail, Guardian
1715-1A-120

T1—120VAC 1o 12VAC, 120 mA Trans-
former, Mouser 41PG120

- PC board, plastic strain reliefs, plastic

" spacers (#4 x WY, 4-40 x %" ma-
chine screws with nuls, 14 AWG
~ stranded wire
OPTIONAL PC POWER-DOWN
PARTS
IC3, IC4, IC5—PS2502-1 NEC
Optoisolator :
. D7, DB, D9—1N4148 or IN914 signal
diode
R186, R18, R19, R20—2200 chms
5-conductor cable (22 AWG, 6 feet),
DB25 25 Pin Male (Pin) Connector
and Hood, conlral software
ADDITIONAL PARTS NOY SUPPLIED
INKIT
~ B1—9-volt NiCd battery. Duracen
NC1804 or equiv.
Multi-outiet AC power sirip (see text}
With &-amp SAG fuse and holder

'ORDERING INFORMATION-
The following paris are available from
Digital Products Company, Attn:
Thomas E. Black, 134 Windstar Circle,
Folsom, CA 95630, 24 hr phone/FAX:
{916] 985-7219. Ring-Thing Kit: (Al
componen(s, programmed micro-
controlter, enciosure, PC board set, doc-
umentation, less PC power-down fea-
ture}: $79.95. PC power-down kit (parts,
DB2S cabie, software): $9.95, Basic kil
(PC board set. microcontroller, lrans-
- lormey, retay, software, documentation); -
- §59.85. PC board set {#RT001):
$24.95. Programmed MCSBHC705K1
microcontroiter: $14.50. Six-cutlet metal
powar strip with fuse kit: $16.00. Re-
chargeable battery, 9-volt size, NiCd:
. §7.06. Documentation package with
* gchematic: §4.75. PC software, 5 disk
only, includes RT.EXE source: $7.50. All
orders add $4.50 S&H ($9.50 to Cana-
da). CA residents add applicable sales
tax. U.S. funds only. MasterCard, Visa
accepted. Prices subject to change.

by IC1, a low-cost, 8-bit
MCG68HCY05K1 made by
Motorola. The microcontroller
contains a central processing
unit (CPU), as found in your
desktop computer. However, it
also incorporates 32 bytes of
random-access memory (RAM),
504 bytes of read-only memory
(ROM), 10 digital input/output
lines, timer-based interrupt
support, and external-interrupt
support. In other words, its a
complete computer housed in a
single IC—a 16-pin IC at that!
Of course the microcontroller
needs software to operate; soft-
ware is stored permanently in
the internal ROM. Because the

—
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FlG. 5—SEPARATE MICROCONTROLLER OUTPUTS drive the LED (a), tone generator

(b), and relay (¢) outputs.

TABLE 2—LED STATUS INDICATION

AC power fail On/Standby and Power-on LED' flashing
- rapi
Ring detect on On/Standby LED on

Phone ringing
Phone line in use
Manual AC power
Ring invokad power
AC power timeout

On/Standby LED flashing rapidly
i On/Standby LED blinking slowly
Power-on LED On
Power-on LED blinking siowly
Power-on LED flashing rapidly (two-minute

waming),

TABLE 3—RING-THING AUDIBLE ALERTS

Short beep Power On/Off button pushed

Short modulated beep On/Siandby button pushed

Chirp sound Phane finging

Siow beep AC power aulo-turn off (one minute warning)

software is nonvolatile—it re-
mains even when power is re-
moved—it is called firmware.
The firmware uses all 504 bytes
of program ROM to implement a
sophisticated real-time operat-

ing system. Major events (e.g..
ring deteciion, tone generation,
and LED and relay control) are
interrupt driven. so all features
work together seamlessly. The
firmware uses the timer-based

interrupt to schedule tasks that
need to be performed. and the
external inierrupt to monitor
telephone-line activity. The
firmware uses RAM for storing
temporary data {e¢.g., current
ring count, remaining time,
and beep duration). Although
there are only 32 bytes of RAM,
its more than enough for our
application.

Firmware source code is not
available; however, the author
has made the object code avail-
able in S-record format. It is
contained in the file RT.S19,
available from the RE-BBS as
part of RINGTHNG.EXE, and
from the author directly, as
mentioned in the Parts List. Be-
cause a special programmer is
required, preprogrammed mi-
crocontrollers are available sep-
arately (see Parts List).

Figure 4 shows the micro-
controller and switch/jumper
input sections. Components
Cl. D1, and R2 provide a power-
on reset function for IC1; C7,
(8, and XTALI1 provide a steady
4-MHz clock.

Of the ten digital /O lines,
four (rao-ra3) monitor the
switches and configuration
jurmnpers, two (rBo. PE1) monitor
the PC’s parallel port, and the
remainder (pas-pa7) drive the
LED., tone generator, and relay
circuits.

The PAO and PAl
microcontroller inputs monitor
the onsTaNDBY and POWER ON/
orr switches (S1 and S2, respec-
tively). Although the swifches
are momentary-contact, nor-
mally-open switches, the soft-
ware “‘debounces” them to
emulate toggle switches.

The raz and ras inputs read
the condition of JUI and JU2. If
JU1 is installed, then Ring-
Thing operates in Ring Count-
ing mode; if JU1 is not installed,
then Ring Pattern mode.

If JUI is installed (i.¢., the
user selected ring-counting
mode), then JUZ2 determines
the number of rings before ap-
plying power. 1If JU2 is tnstalled,
Ring-Thing waits 10 rings be-
fore answering: if JU2 is not in-
stalled, 1 ring.

Now lets look at the output
circuits, shown in Fig. 5.

continued on page 85
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BOOT YOUR PC REMOTEL
continued from page 59

Figure 5-a shows the LED cir-
cuit. Inverters IC6-c and IC6-d
drive the LED’s to provide the
necessary sink current. (Note
that IC6-c also connects to the
parallel-port driver circuit, in
which it drives an optoisolator.)
The LED’s provide several types
of status information, sum-
marized in Table 2.

Figure 5-b shows the tone-
‘generator circuit, which is driv-
en by pas of the microcontroller.
The tone generator is a simple
monostable multivibrator; R21
and C14 form an RC time con-
stant circuit that causes IC7 to
oscillate at about 1 kHz. Op-amp
IC2-b then drives the speaker.
The microcontroller can create
different sounds by modulating
the beep frequency. During nor-
mal operation, you will hear the
sounds listed in Table 3.

. Figure 5-c shows the relay-
driver circuit. Transistor Q1
turns on whenever paqa goes
high; diode D12 protects tran-
sistor Q1 from voltage spikes
that could occur when the coil is

. de-energized.

Next time
We're out of space in this arti-
cle. Next time we’ll compliecte the

circuit description and go on to
build a Ring-Thing. Meanwhile,
you might want to order parts
and software. Sce you then! R-E

“Got all the humans out of the
program yet?”’
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