Project

An Audio/Video
Distribution Amplifier

This device eliminates signal-loss problems usually
encountered when trying to interconnect a TV
receiver, one or more VCRs and similar products
into a single video entertainment system

By Jack Cunkelman

he variety of video equipment
I used in home-entertainment
systems has multiplied amaz-
ingly over the past ten years. People
now have several VCRs, video cam-
eras, laser-disc players, satellite TV
receivers, cable TV converters, and
computer video monitors, for exam-
ple, as well as stereo hi-fi compo-
nents. All of these sources are usual-
ly separate units that must be inter-
connected to make up a ‘‘system.”’
How to do this without loss of any of
the performance quality designed
into each unit, which can cause a
‘‘grainy”’ picture or severe reduction
of audio high frequencies, can be a
real problem. A functional solution
is building (and using) the Audio/
Video Distribution Amplifier to
be described.

The A/V Amplifier is a relatively
simple, low-cost homebrew project
that counters signal losses that can
deteriorate reception. Additionally,
it offers an orderly way to intercon-
nect a bevy of video products. It pro-
vides three independent video and
three independent audio outputs (all
isolated from each other) and fea-

tures stereo sound for each of its

audio outputs so that it’s ready to ac-
commodate stereo TV broadcasts if
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you can receive them with the MTS
stereo incorporated into newer TV
receivers. If you need more audio
and video lines than provided in the
basic unit, you can build more Dis-
tribution Amplifiers as needed, just
as inexpensively.

Interconnections
The most common interconnection
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method for the various devices used
in home video entertainment systems
has been to distribute the signal as r-f
on a coaxial cable. The r-f signal con-
tains both video and audio informa-
tion that is modulated on an r-f car-
rier for delivery to the antenna termi-
nals on a typical TV receiver, which
is tuned to the particular channel de-
signated for its reception. Modula-
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signers have devised equipment that
allows them to deal with audio and
video signals separately.

Most home VCRs have separate
video and audio input and output
jacks, as well as the usual cable con-
nector for the modulated r-f signal.
The new generation of TV receiver/
monitors now have audio and video
inputs, as well as the usual r-f anten-
na terminals. Home video cameras
also have individual audio and video
outputs. The main problem, then, is
in distribution of video signals to all
of the devices that may be in a home
video entertainment system.

The video output from a VCR, for
example, consists of a 2-volt,
75-ohm signal (Fig. 1). The input of
the receiving device (say, a TV
monitor or another VCR) presents
75-ohm load to this signal. This is the
terminating input. When both ends
are connected, 1 volt of the 2-volt
signal appears across the source ter-
mination and the remaining volt ap-
pears across the input termination of
the destination device. If you were to
connect two inputs to this one out-
put, such as is done when you use a
‘““Y”’ connector, the level across each
input would drop to 0.6 volt. The re-
sult is a noticeable degradation in
picture and/or sound quality.

Each receiving device requires its
own separate feed because every in-
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Fig. 3. The audio portion of the Distribution amplifier.

put is terminated. Terminations are
required to keep reflections off the
interconnecting coaxial-cable line.
While audio distribution is not as
critical in this respect, running sepa-

rate isolated audio and video lines to
each device is a good idea. Also,
driving the audio interconnect lines
from a low-impedance source allows
you to use longer interconnect cables.
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Fig. 4. A single bipolar power supply suffices
Sor powering the Distribution Amplifier’s audio
and video circuits.
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tors. Hence, each output is isolated
from the others.

Bypass capacitors C2 and C3 are
required to prevent oscillations.
Nominal bandwidth of this amplifier
is 10 MHz. So high-frequency oscil-
lations could be a problem if these
bypass capacitors were not used.

Shown in Fig. 3 is the audio por-
tion of the Distribution Amplifier.
This circuit is built around 5532 dual
op amp I/CI, which handles the two
channels of audio in a single inte-
grated-circuit package. Since both
channels operate identically, we will
discuss only one.

Op amp ICI is a low-noise device
that is optimized for audio applica-
tions. The input impedance of this
Distribution amplifier is 47,000
ohms, which is set by R/. The gain of
IC1 is set by the ratio of R17 to R9.
With GAIN control R3 set at its mid-
dle of rotation, the signal level at
point A is the same as the input sig-
nal’s level. This is different from the
video Distribution Amplifier be-
cause the impedances of the loads
connected to the outputs (the inputs
of a VCR, for example) are usually
10,000 ohms or greater so that there
is no drop across 300-ohm output
termination resistors R/3, R14 and
R15. (Note: R3 and R4 is a ganged
dual-potentiometer, which allows
the gain of both audio channels to be
adjusted simultaneously.)

The low output impedance of the
Distribution Amplifier allows you to
make long runs to other equipment
with no loss of high frequencies.
Note once again that the + 12- and
— 12-volt power buses are bypassed
by C3 and C¢, respectively, to pre-
vent unwanted oscillations.

A single bipolar power supply suf-
fices for both audio and video por-
tions of the Distribution Amplifier.
The circuit for this power supply is
shown in Fig. 4. After 117-volt ac
line power is stepped down by 7/ to
24 volts ac, it is rectified to pulsating
dc by bridge rectifier RECTI. The
24-volt pulsating dc output from

TECHNICAL SPECIFICATIONS

Audio Amplifier
Distortion (at —4 dBV)........ << 0.02%
Signal-to-noise ratio......... >-70 dBV

Frequency response
............ 20 Hz to 30 kHz, +0.1 dB

Clipping point................. +9 dBV
Video Amplifier

Differential phase........... <0.5 degree
Differential gain.............. See photo

VIDEO DIFFERENTIAL GAIN

VIDEO COLOR-BAR RESPONSE

VIDEO MULTIBURST RESPONSE

RECT!I is then filtered to clean dc by
CI and C2 and is regulated at + 12
and — 12 volts dc by ICI and IC2, re-
spectively. Capacitors C3 and C¢4
serve as bypasses that prevent un-
wanted oscillations. POWER switch
S1is an option.

Construction

Since the circuitry for all three sec-
tions of the Audio/Video Distribu-
tion Amplifier is fairly simple, any of
a number of traditional methods of
wiring can be used to build the proj-
ect, though printed-circuit wiring is
preferable. If you wish, you can fab-
ricate your own pc boards, using the
actual-size etching-and-drilling art-
work in Fig. 5. Alternatively, you
can purchase ready-to-wire boards
from the source given in the Note at
the end of the Parts List.

The audio and video boards are
both the same size, measuring 3% "
X 2% ", while the power-supply
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board measures 2V; "-square. What-
ever wiring technique you use, the
circuits can be built on boards of
these dimensions. All wiring to and
from these boards should be done
neatly to avoid unwanted oscilla-
tions and crosstalk. Also, use sockets
for the ICs on the video and audio
boards, but not on the power-sup-
ply board.

Wire each board exactly as shown
in Fig. 6, working on only one board
at a time so that you do not make any
component errors. Install only the
sockets for the ICs on the audio and
video boards—not the ICs them-
selves; these will be installed after
you make voltage checks. Install and
solder into place the resistors, fol-
lowed by the capacitors (observe po-
larity with the electrolytics). When
wiring the video board, make sure
you install the transistors in the pro-
per locations and that you observe
proper basing. Also, make certain
that the diodes are properly oriented.
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ing over one wire, twist together and
solder the wires and shrink the tub-
ing tightly over the connection so
that it is fully insulated.

Referring back to Fig. 6, wire the
GAIN controls to their respective
boards, using the wires previously in-
stalled. Trim the wires to as short as
needed before connecting and sol-
dering them to the lugs of the controls.

One lead of resistors R10, R11 and
R 12 for the video circuit wires to the
signal (center or ‘‘hot’’) lug of each
of the VIDEO OUTPUT jacks. The
other leads of these resistors tie to-
gether to form a common junction
with the output wire from the video
board. To make this connection,
trim the resistor leads to length and
wrap them around the post on the in-
sulated standoff. Trim the output
wire from the video board to length
before wrapping it, too, around the
post and solder the connection.

Connect and solder the free ends
of the coaxial cables previously in-
stalled on the audio and video boards
to the appropriate lugs of the re-
maining input and output connec-
tors on the rear panel. Remember,
the center conductors of these cables
go to the signal lugs of the jacks, the
shields to the ground lugs. Finally,
interconnect all ground lugs on both
jack assemblies, including the
ground lugs to which the coaxial ca-
bles are connected. You can use bare
solid wire to accomplish this, but
make certain that no portion of the
wire contacts the signal lugs of the
jacks. Obviously, it would be safer to
use insulated hookup wire.

Checkout and Use

With the ICs still not installed in the
sockets on the audio and video
boards, plug the line cord of the Dis-
tribution Amplifier into an ac outlet
and, if you included it, set the POW-
ER switch to ON. Use a voltmeter set
to 20 volts dc or so full-scale to check
for the presence of the proper volt-
ages at the appropriate points in the
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circuit. All measurements should be
made with reference to circuit
ground (in this case, you can use the
metal chassis of the project’s enclo-
sure). On the power-supply board,
you should measure +12 and —12
volts at the + lead of C3 and — lead
of C4, respectively. You should also
measure + 12 and — 12 volts at pin 7
and 4, respectively, of ICI on the
video board. Finally, you should
measure + 12 and — 12 volts at pins 8
and 4, respectively, of ICI on the
audic board.

If you do not obtain the proper in-
dications, power down the circuit
and correct the problem before pro-
ceeding further. Start with the pow-
er-supply board. If you obtain the
proper measurements, proceed to
the video board. If you get just the
reverse of the correct measurements,
you cross-connected the power bus
wiring; to correct this, simply trans-
pose the two wires going to the video
board. The same applies for the au-
dio board. If the voltages are re-
versed on both the audio and the vi-
deo boards, it is easier to transpose
the wiring at the power-supply board.

Once you are satisfied that every-
thing is working as it should, power
down the project and pull the line
cord from the ac receptacle. Now
handling the ICs with the proper pre-
cautions for MOS devices, plug them
into the sockets on the audio and vid-
eo boards. Make sure you install the
proper IC in each case, and make
sure that no pins fold under the ICs
or overhang their sockets.

Rotate the control shafts of the
GAIN controls to determine where
their midpoint settings are. Adjust
each to its midpoint. Then carefully
and without disturbing the settings,
push a pointer-type or other indicat-
ing knob onto each pot shaft so that
the indicator is pointing straight up.
This is the unity-gain position for
each control.

When the Audio/Video Distribu-
tion Amplifier is connected into your
home-entertainment system and is

powered up, turning any knob clock-
wise should increase the gain, while
turning it couaterclockwise should
reduce the gain. If this is not the case
with any given control, power down
the project and transpose the two
outer wires going to it.

The normal operating position for
the GAIN controls should be straight
up at the unity-gain setting. When-
ever the GAIN controls are used, al-
ways be sure to make a test recording
if one of the outputs is going to a
VCR before making the actual re-
cording. Check the test recording to
make sure no stages of the VCR are
being overloaded.

You should now have the makings
of a fine-performing audio-visual
home entertainment system. ME

Order Back Issues of

i ics

VARIOUS CLOCK KITS

HAL-5314 (Most Famous Clock Kit) $1295
6 DIGIT ELECTRONIC CLOCK KIT, 12 OR 24 HOUR
FORMAT COMPLETE KIT LESS POWER SUPPLY
ADAPTOR AND CASE RUNS OFF ANY 12 VOLT AC
SOURCE REQUIRES 250 MA

HAL-5375 (Atarm Clock Kit) $16.95
6 DIGIT ELECTRONIC CLOCK KIT 12 ““OUR FORMAT
ONLY OPERATE ON 12VOLTSAC OR D C HAS TIME
BASE ONBOARD COMES COMPLETE LESS POWER
ADAPTOR AND CASE

HAL-79 (Student Class Kit) 7.95
4 DIGIT BASIC ELECTRONIC KIT. WiTH OPTIONS AND
PROVISIONS TO MAKE IT AN ALARM CLOCK AND A
D C OPERATED CLOCK COMPLETE LESS OPTIONS
POWER SUPPLY ADAPTOR AND CASE

OPTION #1 - TO MAKE {T AN ALARM CLOCK ... $295
OPTION #2 - TO MAKE IT A D.C. 12V CLOCK $495
CLOCK CASE -Reg. $6.50 Ctock Case - When Bought with

Clock Kit (ONLY) $4 50
12VOLT A.C. ADAPTOR - Reg. $4.95 - When Bought with
Clock Kit {ONLY) 5295

60HZ TIME BASE Complete - $4.95
CRYSTAL TIME BASE KIT USING MM5369
HAL NTSC RF MOD $19.95
BUILD YOUR OWN VIDEO RF MODULATCR AMINIT V
TRANSMITTER FOR CHANNELS30OR4 USINGASAW
QUTPUT FILLTER KEEPING CO-CHANNEL INTERFER
ENCE AT A MINIMUM COMES COMPLETE LESS CASE
POWER SUPPLY AND HARDWARE
NOTE: CASE POWER SUPPLY AND HARDWARE
ENCLOSE $1295 Extra
HAL FG 100 $69.95
FUNCTION GENERATOR KIT 1HZ 7O 100 KHZ IN FIVE
BANDS. AMPLITUDE AND OFFSET ADJUSTABLE OUT
PUT IMP 500 OHMS WAVE FORMS - SINE. SQUARE
AND TRIANGULARAND TTL CLOCK O TO SV LEVEL 200
NS RISE AND FALL TIME COMPLETE WITH CASE AND
POWER SUPPLY AND ALL ELECTRNIC PARTSINCLUD-
ING MANUAL

SHIPPING INFORMATION: PLEASE INCLUDE 10% OF
ORDER FOR SHIPPING AND HANDLING CHARGES
(MINIMUM $2 50 MAXIMUM $10) CANADIAN ORDERS
ADD $7 50 IN US FUNDS MICHIGAN RESIDENTS ADD
4% SALES TAX FOR FREE FLYER SEND 22¢ STAMP
OR SASE

HAL-TRONIX, INC. o ¢
12671 Dix-Toledo Hwy. ¢ /4
P.0.Box 1101, Dept C. N\ °.

Southgate, MI 48195 5’
(313) 281-7773
Hours: 12:00 - 6:00 EST Mon.-Sat Tt mm

@'—"9 E ‘HAL" HAROLD C. NOWLAND
WBZXH

CIRCLE 43 ON FREE INFORMATION CARD
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