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Hours of fun for the whole family!

Build your own
Video Ball Game

Do you find TV programs boring? If so, help is at hand. Our Video
Ball Game will provide hours of fun, for all your family and friends.
Using only thirteen CMOS ICs and a number of discrete components,
the kit is easily assembled on a printed circuit board.

In recent months a large number of
home video games have come onto the
market. These usually cost in the vicinity
of $100.00 or more, and are available
either as fully assembled units or in kit
form. Our Video Ball Game should cost
you considerably less than this to
construct—in fact it should cost you only
about $40.

Used in conjunction with a standard
VHF TV set, either colour or black and
white, the unit produces a display similar
in outline to that of a lennis court or ping-
pong table. There is a central dotled ver-
tical line, called the net, and upper and
lower houndaries from which a small
rectangular “ball” can be bounced.

Along the side boundaries may be
moved small “bats™, which can be con-
trolled by fwo players using small hand-
held units. The players move their bats
up and down, hitling the ball to keep il
in play. A player scores a poinl when his
opponent misses the ball, and allows it
to continue off the court. ’

The ball is brought back into play by
pressing the appropriale serve button,
Each player is provided with one of these
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buttons on his control unit.

The speed at which the ball maves,
and hence the rate of play, is varied by
a control on the front of the case.

Small slider switches are used to alter
the display, allowing several fypes of
games, by one or two players, to be
played.

Turning now ta the main circuit
diagram, we can see how the display is
produced, and how the design is
implemented. 740 series CMOS logic has
heen used in the design, with gates func-
tioning both in the normal digital manner
and also as linear amplifiers. In addition
to the CMO5S gales, four discrete transis-
tors have been used, as well as a number
of diodes,

The box labelled “modulator” is a self-
contained unit, which converts the video
information generated by the remainder
of the circuil into a form suitable for
decoding by a standard VHE TV set. It
is connected directly 1o the aerial ter-
minals of the TV, and is described in
detail later in the article.

Before commencing with a detailed
description of the circuit operalion, we
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will digress for a short time, and explain
the way in which the 1C gates have been
identificd. Only two types of 1Cs have
been used, the 74C00 type, which is a
quad NAND gate, and the 74C02 type,
which is a quad NOR gate. Each of the
individual gates in each IC has been
labelled “a”, “b", “c” or “d”, while the
ICs themselves have been numbered
consecutively, Thus gate 1a is the firsl
gate in the first IC. The pin numbers of
each gale are shown next to the respec-
tive terminations.

Five NAND gates, 1a, 1b, 1¢, Id and
ja arc connecled as a free running
haorizontal sweep oscillator. The horizon-
tal hold control is used to set the opera-
ting frequency to about 15625Hz. In
operation, a “low” pulse circulates
through the gates, ;:rn.nudur:irmEl appropri-
ate outpuls at each gate. D7 ensures
reliable starting and operation.

The line sync (LS), bal left {BL), centre
line (CL) and bat right (BR)} pulses
produced by this oscillator determine the
horizontal spacing of the display.

Four NAND gates, 2b, 2c, 2d and 2a
are connected as another free running
ascillator, this time with a irequency of
about 50Hz. This oscillator produces the
frame sync (FS), upper line (UL). net
height (MH) and lower line (LL) pulses,
which determine the vertical spacing of
the display.

The LS and FS% pulses are added
together by gale 3b, to form a composite
sync pulse, which is then injected into the
video line by TR4, The LS and FS pulses

Al left is a photograph of the completed
Video Ball Game, showing the hand-held
corfrol units. On the facing page is the
circuit diagram. Circuit details of the
modulator are given later in the article,
























