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DRAWING BOARD

Here’s how to make sure your SSAVI descrambler
uses the correct sync.

ROBERT GROSSBLATT
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continued from page 18

Don’t get me wrong—decoding
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like this is sometimes necessary,
and if you're new to design, it’s a
good learning experience. But a
smarter way to go about this is to
use an EPROM, a one-chip solution
to the problem.

You can use any EPROM you
happen to have around, because
we're interested in only two input
addresses (24 and 257), and need
only one or two data lines (depend-
ing on how we design the circuit that
enables the manufactured or trans-
mitted sync). The circuit is shown in
Fig. 1, and the EPROM’s truth table
is shown in Table 1. I'm using two
data lines to switch between sync

sources, but a design could easily
be worked out that uses only a sin-
gle data line.

This is easier to understand when
you look at Fig. 2, a block diagram
that shows all of the circuitry we've
just been talking about. There are
two possible sources of horizontal
sync pulses: the ones from the orig-
inal video signal, and the ones being
generated by the phase-locked loop
circuit. We want to use the transmit-
ted sync during the vertical interval
(it's sent in the clear during the ver
tical interval), and the generated
sync for the rest of the time. We
have 28 lines of signal with transmit-
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FIG. 3—THE SYNC SWITCHER is really just an electronic single-pole, double-throw
switch. Here we’ve added the EPROM and the 4066 switch. The EPROM'’s data lines
directly control the two 4066 control lines.
ted horizontal sync; they are lines + Y o
261 and 262 at the end of cne A
frame, and lines 1-26 at the start of 7
LINE
the next frame. ) o v4 24 . N\
The sync switcher we need is COMPOSITE 4
really just an electronic version of a SYNC /N -
single-pole, double-throw switch, . GATES ‘ 70 SMe
and the easiest way to put one of ¥o4#o ONLY D SuITeHER
: X 2 DECODE
them together is to use a 4066 just
as we did some months ago. Figure # L.
3 shows our circuit so far, with the foo— £2 e g,
addition of the EPROM and the gfng/%L /2 254
4066 switch. Notice that the G/‘g
EPROM’s data lines directly handle GCROUNDO

the two 4066 control lines. That can
be done because the EPROM out-
puts change state only when the
4040 counter signals the arrival of
either line 24 or line 257. if you use
gates to decode the counter output,

FIG. 4—INSTEAD OF AN EPROM, you can use some of the gates left over from last
month’s project to build a set/reset flip-flop.

you'll have to find a way to do the  to use some of the gates left over
same thing. One approachwouldbe  last month to build a set/reset flip-
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FIG. 5—IF THE 4046 PULSES WON'T
TRIGGER the horizontal flyback in your
TV, this circuit will generate 4.7-microse-
cond pulses when triggered by the 4046.

generate sync even if it has been
left out.

The circuitry we've built so far will
do a good job of restoring horizontal
sync. Just about the only problem
you might have relates to the width
of the generated pulse. The official
width of horizontal sync pulse, ac-
cording to NTSC specifications, is
4.7 microseconds—and the closer
you get to that, the better your
chances are of having everything
work properly. That leads us to the
age-old question, "How close is
close enough?”

The answer to that question de-
pends on your TV's horizontal sync
detector; some of them will recog-
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FIG. 6—TO CORRECT INVERTED VIDEO, we need the information buried in line 20.

flop whose control lines are trig-
gered by the arrival of lines 24 and
257. The basic idea is outlined in
Fig. 4.

Back to theory

Let's go over the general SSAVI
theory for a minute. In the SSAVI
system, there are two parts of the
video signal that get messed up: the
firstis the horizontal sync pulse and
the second is the polarity of the pic-
ture portion of each individual line of
video. All the circuitry we've been
developing so far has been aimed at
taking care of horizontal sync. The
circuitry has become a bit compli-
cated, but we now have a way to

nize pulses that are as much as 50
percent off, while others will turn up
their noses at any deviation beyond
25 percent. If you find that the 4046
pulses aren’t triggering the horizon-
tal flyback in your TV, you can use
those generated pulses to trigger
additional circuitry that will produce
a pulse of exactly 4.7 microse-
conds. Then feed that to the input
video op-amp instead of using the
4046 pulses directly to do the job.
We designed a circuit to do exactly
that, some months ago, when we
built a video-sync generator. The cir-
cuit is shown in Fig. 5.

Now let's address the problem of
inverted video. When we first start-



ed this project, we talked about how
the SSAVI system encodes infor
mation about the polarity of the next
frame of video. The original SSAVI
system buried this information on
line 20, as shown in Fig. 6. Now that
we have circuitry to count the lines
of video, it's a piece of cake to signal
the arrival of line 20 and examine it.

Restoring inverted video is a
completely separate deal, and we’'ll
have to wait until next month to get
into the nitty gritty of it. Q

I have to strap batteries to him—my building
doesn’t allow pets!




