
DRAWING BOARD .

After some final words on video, we'll continue with our controller.
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Latches and more latches
The last time we left our controller

design , we were talking about
latches. So, before we go any further,
you should have enough latches on
your breadboard to cover all the port
lines you plan on using. When I de­
sign circuitry, I have a real aversion to
unused silicon . I can't tell you why,
but it really bugs me to have unused
gates and Ie halves sitting on the
board that do nothing other than draw
current. It may have something to do
with my toilet training, but I'll spend a z
lot of time making sure that every- ~

thing on the board has a purpose . ~

It's impossible to know how many OJ

latches to add to the board unless gJ
you know what you're designing, so cD
the time has come to decide what we ~
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images on the screen . My hat's off to
everyone.

Before we get back to the hard­
ware stuff we were talk ing about last
month , there 's one more thing I want
to get off my chest. A lot of people
have written in asking me to show
them how to beat scrambl ing and to
put the circuit details in the column. I
went through the basics of video
scrambling at the end of the series
and, if you read it, you know that there
are lots of scrambl ing schemes in use
across the country. There's no way
for me to do it-it's just not going to
happen here. You can't design circuit­
ry to beat scrambled video without
understanding how unscrambled vid­
eo works. Once you've got a good
handle on video, you should be able
to throw the scrambled signal on a
scope, figure out what's being done
to mess it up, and work out what you
have to do to straighten it out.

I've said this lots of times before
but Grossblatt's twelfth law is worth
repeating : You have to know the rules
to be able to break the rules. So, the
only way you're going to be able to
correct a scrambled signal is to know
what's being done to scramble it in
the first place. Enough.
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FIG. 1-THE 5088 DTMF GENERATOR is
designed to be used under micro­
processor control and, instead of the
eight lines normally needed for keypad
control, the digit is sent as four-bit binary
information to the four data inputs.

followed the video series you should
realize that the circuitry needed to
generate things like bars and dots
really has nothing to do with video . As
I mentioned in the series, all you need
to put these type of images up on the
screen is a regularly produced stream
of highs and lows whose timing is
locked to the sync signals generated
by the circuitry we designed.

This certainly isn't a triv ial thing to
do and, while there's all sorts of stuff
you can learn by designing something
like that, it's also a fact that it's not
video circuitry either. Even though it
would have been great to do it here, it
would have taken too much room to
do properly. And since we had gone
over all the necessary theory, I decid­
ed to use the subject as the basis of a
contest. If you've seriously followed
the video series, understood the the­
ory and built the hardware, there 's no
reason why you can't work out the
image-producing circuitry yourself.
It's a good exercise in design, and
figuring out how to lock it to sync is
the best way I know of to see if you
really understand the video circuitry
we developed together.

I've already gotten some contest
entries in the mail, and I'm amazed at
some of the schemes used to put

A few months ago I did a series
on video that ran over several
issues of the magazine (Ra­

dio-Electronics , January 1990­
August 1990), As with most of the
stuff done in this column, the general
idea I had was to go through the
basics of video theory and produc­
tion . Since it would be wrong to as­
sume that any of you have a real
familiarity with any of the subjects
discussed here, I have to be sure and
lay a good theoretical foundation be­
fore I start developing hardware de­
signed to demonstrate the theory
we 're talking about.

Every time we start a new subject,
there 's a conflict between the scope
of the subject and the amount of
space I have to cover it. The column
space is limited and, to be fair to
everybody, I can spend only a certain
number of columns on anyone par­
ticular subject. Remember that not
everybody is interested in everyth ing.

When I started the series on video ,
I fully intended to take it a bit further
and describe the theory and design of
circuitry that would put images up on
the screen. It seemed to me to be a
good way to end the subject. But, as
with a lot of things in life, it just didn't
turn out that way.

In the first place , it took longer than
I thought to go through the theory of
the video standard, and designing cir­
cuitry to generate the video wave­
form was complex enough to fill
several consecutive issues of the
magazine. It doesn't do anyone any
good to dump schematics on the
page unless they 're well docu­
mented . Since the purpose behind all
the stuff I do is to have people learn,
complete descriptions of the hard­
ware we develop here is every bit as
important as the hardware itself.

By the time I finished the basic vid­
eo hardware I had already spent sev­
eral months on the subject and I
realized there would be no room to go
into producing images as well. But
there's more to it than that. If you
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want the circuit to do. Now every­
body has the ir own ideas but since I
have no way of finding out what's in
your mind (columns are written sev­
eral months before pub lica tion ), it
seems that a neat thing to design
would be a telephone dialer.

Everybody uses a telephone and
havtnq a circuit that hangs off a paral­
lel port and talks to the phone line can
open a wide range of design pos­
sibilities . Lots of bells and whistles
can be added to it and, if the software
is well written, the circuit can be the
basis of a really useful product.

The heart of any telephone dialer is
the generation of DTMF tones and
that's something we 've done several
times in the past. It's worth your time
to hunt through the back issues of RE
and find the ones in which we de­
signed our remote control system
since thos e issues contain a good
desc ription of the entire DTMF stan­
dard (Radio-Electronics, January,
March, and April 1987). If you don't
keep any bac k issues around (al­
though you really should), you might
be able to find cop ies of those
months in your local library.

Generating DTMF tone s used to
be a real pain in the neck but things
got better several years ago when
semiconductor manufacturers saw
the problem as a hole in the market.
As things stand today, there are a
slew of DTMF generator chips
around and once you've worked out
exactly what your needs are, you can
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be sure there 's a chip available with all
the ins and outs you 're looking for.

Since we 're going to drive the chip
off the parallel port, one of the over­
riding considerations for us to keep in
mind is that we should conserve
lines. Most of the DTMF chips want
to see the row and column inputs
produced by keypads. This means
that eight lines have to be devoted to
selecting the tone you want to gener­
ate. We have eight data lines at the
output of the parallel port but it's a
good idea to be stingy with them
since using them all to control tone
generation will limit what we can do
later on .

Fortunately for all of us, National
Semiconductor (and possibly other
manufacturers) , makes the 5088
DTMF generator. This chip has been
designed specifically to be used un­
der microprocessor control and is
driven with stra ight binary. Instead of
the eight lines needed fo r keypad
control. the digit is sent as four-bit
binary information to the four data
inputs of the 5088. The pinouts of the
5088 are shown in Fig. 1and, if you're
at all familiar w ith DTMF generators,
you should be able to recognize the
rest of the controls on the chip.

If you have a hard time finding this
chip, or if you decide-for whatever
reason-to use a different one, you'll
have to modify the circuitry we'll be
developing. This is especially true if
your chip has to be driven with eight
data lines. As an alternative, it
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BP182-MIDI interfacing enables any so
equipped instruments, regardless of the
manufacturer, to be easily connected to­
gether and used as asystem with easy com­
puter control of these music systems.
Combine acomputer and some MIDI instru­
ments and you can have what is virtually a
programmable orchestra. To get your copy
send $6.95 plus $1.25 forshipping inthe
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doesn 't take a lot of circuitry to con­
vert the four lines I'll be using to the
eight lines needed by other DTMF
generators. Probably the easiest way
to do something like that is to pro­
gram an EPROM to do the con­
version for you . It wastes a lot of
EPROM space but it's quick,

As ide from the weighted binary in­
puts, the 5088 has a TONEENABLEinput
that, besides inhibiting the genera­
tion of tones, also puts the chip into a
low-power state that drops the cur­
rent requirements to only 55 micro­
amps. That isn't really such a big deal
since even while the chip is active it
draws only 1.5 milliamps.

Pins 3 and 4 allow you to sepa­
rately generate the high and low
group tones that make up the DTMF
standard. That's handy when you 're
setting things up since you can check
the frequencies . The MUTE pin is an
output that becomes active when the
chip is generating tones . It's gener­
ally used to turn off the telephone
handset to prevent the tones from
being heard while they 're being gen­
erated . The main use for that is in the
design of telephones , but most of the
phone designs I've seen don't bother
doing that.

Using the chip is easy since it only
takes the addition of a cheap color­
burst crystal to make things work.
When we get together next month ,
we'll put it in the circuit, write some
minimal software, and add some bells
and whistles to the design . R-E




