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the AVMux

ast month |
detailed the design
of my newly updated
audio/video multiplexer
{AVMux). Using a couple of new chips
from Maxim and Analog Devices, the
AVMux facilitates effortless switching
of up to eight video channels and up to
eight sets of stereo audio channel

fwudio connections

What good is having

pairs. Using the AVMux, | can effort-
lessly attach and reconfigure the
connections between multiple VCRs,
CD players, a Pro Logic decoder, a
laserdisc player, and various other
audio/video sources to the same set of
amplifiers or in any number of differ-
ent electronic combinations.

With the possible exception of the
actual wiring chore itself, the basic
multiplexer and control unit is quite
straightforward and easily constructed.
Unfortunately, solving the basic
switching problems only served to
create further design necessities. Let
me explain.

The primary problem with
commercial multiplexers (when they
used to be available) is that they are
housed in a box much like traditional
stereo equipment with all the input/
output jacks on the back. Such short-
sightedness on their part also requires
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of your chair to
change the setup?
Outfit your home
theater in style by
adding an RF inter-
face to the AVMux.

Photo I--Making cross-connections is as easy as picking the device from the list displayed on the TV screen.
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taking a chainsaw to your expensive
CWD oak stereo cabinets to widen the
minuscule wire access holes to
actually route all these wires.

The front to the box isn’t much
better. It usually has an LED display
which indicates the From-To connec-
tions. Of course, if you are sitting
farther than 10 feet from the equip-
ment, you need to dim the lights and
use a pair of binoculars to read the
display. Making a new program setting
requires rolling out of the easy chair.

Being a designer with a decidedly
sedentary disposition greatly influ-
enced the configuration of the new
AVMux. First, the multiplexer elec-
tronics and the audio/video connectors
are housed in a single unit which is
fully independent of display or control
entry devices. The 16” x 5.5” x 2.5”
multiplexer enclosure (pictured last
month) can be physically mounted
on the back of the entertainment
system cabinet where the wires
actually are.

| isolated the front display control
panel and keypad entry functions as a
separate hard-wired remote controller
which can sit right on the arm of the
easy chair. Pictures and schematics of
this remote box are contained in Jeff
Bachiochi’s “From the Bench” article
this month. In his presentation, Jeff
explains the inner workings of this
remote as well as the software specif-
ics of the other interfaces I’'m about to
present here in a high-level way.

WHEN IS IT GOOD ENOUGH?

As | mentioned, my original
AVMux concept was just the multi-
plexer box and the hard-wired remote

display/control out next to the easy
chair. No fuss, no more getting up to
change formats. No need for expensive
field glasses.

AND | SHOULD HAVE STOPPED
RIGHT THERE! EXCEPT...

The first consequence of this
arrangement is that the Froms and the
Tos are still listed by number. Audio
output from the VCR may be con-
nected to AVMux Audio Input 1 and
the surround-sound decoder’s input
attached to AVMux Audio Output 7.
Connecting them is as simple as
punching in From 1To 7. Remember-
ing what is connected to all these

inputs and outputs and which are
audio or video, however, requires a
physical list. In short, I might now
have a remote device in my hand that
displayed a pretty XY matrix of
connections, but unless | had a real
good memory, I'd still need a listing
next to the box to remind me what
functions these numbers represented.
Soon the solution to the problem
became evident. Since we were using
an 80C52-BASIC chip as the controller
for the AVMux, we had the perfor-
mance of a full BASIC available at our
disposal. BASIC-52 has among its
commands the ability to reconfigure
one of its PORT1 processor lines as a
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tothe Ming RF transmitter module is alf if fakes fo create an RF remote.

The Computer Applications Journal

Issue #46 May 1994 37



R3
2700
c 2
1c1 )
L2 | HT-12E2
o =8 c4 LCt St g 1 18 12v =
7l 2e~7eF 6.8pF T LeeepF T 3.3pF LC3 52 2 ho VDD 7
T 4.7pF -—O/O—AL DOUT———‘l
al ‘ R1 53 5 3l RHLE R2 1.5M
MPSH10 " _°/§; o——; a3 oscmﬁ l:
Bty ' e o o—d  (TEd
« -—5—7—0/3—795 ALl
_L //N ‘TO”/O—sﬁs Alo i‘f
= % a7 AgHI
uss  as
= 51-512 ARE ONE DIP SWITCH f
1 HEADER &

Figure 4—The Ming TX-99 fransmitter module uses DIP switches to set an d-bit address, while 4-bit data comes from an external device.

serial printer output port. PR I NT# Based on the configuration switch When | change the AVMux settings,
(L P RI NT in other flavors of BASIC) settings, when the system is initialized the video listing can be presented on
dumps a formatted output string to or any setting is changed, the control the TV in a Picture-in-Picture box.
this port as fast as 4800 bps. program actuates the connections, Once presented with a connection
In Jeff’s control program, he adjusts the LED display, and enumer- list or matrix that could be read from
allocated memory (battery-backed) so ates the connection list to the printer the easy chair, it seemed redundant to
the user can physically enter (and port. Connect a serial terminal to the run a hard-wired remote display/
store) an ASCII label for each input port and you have an electronic listing.  keypad as well. All I really needed was
and output. For example, the From 1 I connected the AVMux printer the entry device if the display was on
audio connection could be designated port to a single-board ASCII terminal the TV. Perhaps | should make a
“Laserdisc Audio Out” and the To 6 with NTSC video output. My inten- wireless keypad?
audio connection labeled “Pro Logic tion is to apply this video to the
Decoder In.” external input of the projection TV. WIRELESS KEYPAD

The AVMux remote control key-
F pad has 12 keys which can be repre-
sented with a 4-bit code. We accom-
pany the 4 bits with a data-valid strobe
signal. Making a wireless keypad is
just a matter of conveying these 4 bits
to the input of the AVMux controller,
Test your Logic circuits with and Jeff’s program is ready to accept

: this connection via the 82C55 PPI.
the prmter port of your IBM Regardless of the transmission

or COmpatible CompUter! medium, wireless transmission
typically involves scanning the keypad
@5 Input capture channels via printer port for the relevant 4-bit key-pressed code,

U High Speed 64K input capture buffer combining it with a unique identifier,
M Glitch capture and display

SO ! and transmitting it as either an
M Full triggering on any input pattern X R .
O Automatic time base calibration infrared or RF serial bit stream.
4 cursors measure time and frequency
M Save, print or export waveforms (PCX
pull g-12V
The Real Logic Analyzer is a software package that converts an IBM or compatible computer
into a fully functional logic analyzer. Up to 5 waveforms can be monitored through the RE-33
standard PC parallel printer port. The user connects a circuit to the port by making a simple PWR
cable or by using our optional cable with universal test clips. The software can capture 64K GND =
samples of data at speeds of up to 1.2uS (Depending on computer). The waveforms are D—%D
displayed graphically and can be viewed at several zoom levels. The tnggenn? may be set to C——C
any combination of high, low or Don't Care values and allows for adjustable pre and post BI=———8 gfﬁ‘*lu”uxt
trigger viewing. An automatic calibration routine assures accurate time and frequency ‘*-5—7 A npu
measurements using 4 independent cursors. A continuous display mode along with our high compL STBZ
speed graphics drivers, provide for an “Oscilloscope-type” of real time display. An optional MO @0
Buffer which plugs directly to the printer port is available for monitoring high voltage signals, MING =
) . ) . RECEIVER
LE :!_JLQS};IRXU:NEII#];J Requires 286, or higher with EGA or VGA display. Tel: (61 3)599-7088 MODULE
) LA20  Software Only $79.95us Fax: (613)599-7089
&1 Piper Cr. Software With Test Cable $99.95us p— Figure 5—The Ming receiver module connects directly
Cgﬂgtdaé '?Zn't(azrlsog BUFFO05 Buffer $39.95us @ to some input pins on the A VMux controller.
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Figure 6—The Ming RE-99 receiver module uses the companion Holtek HT-12D chip. It watches the airwaves for an 8-bit address that matches its DIP switch seftings and

outputs the accompanying data to the AVMux.

Holtek Inc. makes a pair of chips,
the HT-12E transmitter and the HT-
12D receiver, which fit the bill
exactly. The HT-12E/12D pair send
and receive 12-bit words timed as
shown in Figure 1. The first eight bits
are designated as “the address” while
the remaining four bits are “the data.”
The HT-12E transmits the word four
times. When the HT-12D receives this
word three times, it outputs the data
bits and a data-available strobe. Figure

2 shows block diagrams of the two
chips.

The two most practical wireless
techniques are RF and infrared.
Coincidentally, Ming Engineering and
Products manufactures an inexpensive
RF transmitter/receiver pair which
incorporates the Holtek chips. Figure 3
is the schematic of a hand-held keypad
incorporating the Ming RF transmitter.
Figure 4 shows the RF section of the
Ming transmitter. Figure 5 is the

schematic of the receiver connected to
the AVMux controller, and Figure 6 is
the Ming RF receiver circuit.

Making a wireless keypad involves
some tradeoffs. The Holtek chip is
designed to transmit a single 4-bit data
value. It is not designed to scan a
keypad like many of the newer remote
control chips, so we must synthesize
these functions.

As with any remote control,
battery life is the primary consider-
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Photo 2-The RF receiver board has its own enclosure that can be mounted behind the equipment stack next to the

AVMux.

ation. Both the IR and RF remotes
share the same basic power control
and scanning circuit. In the normal
inactive state, only the CD4538 one-
shot is powered. In the unit incorporat-
ing the Ming TX-99, this power is 12
volts. The power consumption is
approximately 1 pA.

A “Rolling Ball Motion Sensor,”
typically used in toys, fires the one-
shot when the remote keypad is picked
up. Its duration is 100 seconds and is

¥9G 9.7

N

retriggered as long as it is moved. Once
triggered, power is applied to a
74C922, which is a 16-key keypad
scanner. If any key is pressed during
the one-shot period, that key code is
sent to the 4-bit transmitter input.
Simultaneously, the “data available”
output from the 74C922 turns on the
power to the TX-99 and the key code is
sent. The only stipulation is that the
key be pressed long enough to transmit
the 4-word packet, about 50 ms.

eI NEL

Photo 3-The hand-held RF transmitter unit uses a ‘rolling ball" motion detector with some power control circuitry to

extend battery life.
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The IR transmitter (Figure 7)
works essentially the same except that
it is powered from a 9-V battery and
has to have the Holtek HT-12E as part
of the circuit. The circuit also includes
the 8-bit address selection switches
which are already on the Ming trans-
mitter. Also, like the RF approach, we
have a modulated transmission. Here,
the serial output from the HT-12E
modulates a 40-kHz (or 38-kHz) clock
before it is applied to the IR LED.

The RF receiver is simplicity
itself. The RE-99 receiver has all the
necessary attributes. Once properly
addressed, any transmitted keycode
will appear on the 4-bit output
simultaneously with a relay contact
closure which can be wired as a data
available strobe. The IR receiver
(Figure 8) is equally unembellished and
consists only of the Holtek chip and an
integrated IR receiver module.

The choice of whether to use IR or
RF will depend upon a variety of
things including local interference.
The Ming units operate at about 300
MHz and their range can be as much
as 100 feet (the IR unit is good for
about 20-30 feet). This range can be
increased by adding antennas to the
transmitter, receiver, or both. A
frequency of 300 MHz translates to a
wavelength of 1 meter. A ¥ wave-
length antenna would, therefore, be %
meter or 9.8 inches.

If you live in the wide open
spaces, you probably won’t have any
problems. If you live in a 5000-person
high-rise in the middle of a city, you'll
find lots of 300 MHz floating around.
The problem might not be receiving
false keys but rather none at all if most
transmissions get trampled in the
noise. Experiment and see.

IN CONCLUSION

Well, I've got my new AVMux up
and running and | don’t have to leave
the chair except to go to the refrigera-
tor. Now that this is done, | can get
back to wiring more things to run
under HCS control. Of course, since
this little wonder is directly compat-
ible, perhaps | should carefully
document the connection interfacing.
Who knows? It might even make a
good article. 1
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of cake.
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