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TIMEXSINCLAIR VIDEO

Modification provides direct video output for crisper characters
and white-on-black display for reduced eyestrain

By Steve Pence

 WNERS of the Timex/
Sinclair 1000 or ZX-81 com-
puters sacrifice many features for
the benefit of low price. Two in par-
ticular are direct video output and a
white-on-black video screen format.
With this project, you can modify
your computer to obtain both of
these features.
If direct video output were the
only requirement, implementation

would be simple since it only would
be necessary to add an emitter-fol-
lower stage to buffer the signal al-
ready being fed to the computer’s r-f
modulator. Inverting the video is a
little tricky, however. It is not ac-

ceptable to simply invert the entire
signal as this would also invert the
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Fig. 1. Switch S1 determines
whether the output is
normal or inverse. In this
circuit, only the video
portion is inverted.
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sync pulses, making it impossible
for the monitor’s sync separator to
operate properly.

To do the job right the two com-
ponents of the composite video sig-
nal must be separated, and only the
video portion inverted, leaving the
sync pulses as they are. Next the
proper ratio of sync pulse amplitude
to video amplitude must be main-
tained. Finally the correct peak-to-
peak amplitude and output imped-
ance suitable to drive a standard
video monitor must be provided.

Circuit Description. As shown in
Fig. 1, the first stage, @1, is a buffer
amplifier that has a low output im-
pedance capable of driving the
stages that follow. The input imped-
ance is controlled by R1.

The composite video signal from
Q! is applied to pin 2 of ICIB, a
74S86 Exclusive OR chip. This gate
actually performs two functions.
First it acts as a simple inverter,
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PARTS LIST

C1—0.1-pF, 60-V ceramic disc capacitor

D1,02,D4—1N4148 diode

D3—1N6263 diode

IC1—74886 Exclusive OR

Q1,Q2,Q3—2N2222 transistor

The following are %-W, 5%
resistors:

R1—1.3 kilohms

R2—220 ohms

R3,R6—1 kilohm

R4,R5—390 ohms

R7—5.6 kilohms

R8—10 kilohms

carbon
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providing an output that is 180° out
of phase with the input. Second, it
acts as a comparator to separate the
sync pulses from the video. Each
sync pulse brings pin 2 to ground
potential. The video, however, nev-
er drops below 2 V. This means that
as far as the gate is concerned the in-
put is always high except during
sync pulse time. The output at pin 3
is therefore an inverted version of
composite sync containing no
video.

Transistor Q2 converts the com-
posite video signal into a logic com-
patible format in which both sync
pulses and video information are
the same amplitude. This is done by
dropping most of the sync pulse
voltage across diodes D7 and D2. As
a result 02 will not begin to conduct
until the signal voltage reaches a
level of approximately 2.1 V (three
diode drops). Since the video volt-
age is active at 2 V, Q2 switches for
both video and sync voltage.

R9—75 ohms

S1—Spdt miniature switch

Misc.—RG174U coax (36”), RCA phono
plug, 4-40 X %2 machine screw (2},
4-40 hex nut (2), #4 fiber washer (4),
pc board, etc.

Note: The following is available from
Random Access, Box 41770P, Phoe-
nix, AZ 85080: complete kit of parts
(DVC-2) for $18.95 plus $1.50 ship-
ping and handling. Also available
separately is the printed -circuit
board (DVC-2B) for $5.95. Arizona
residents add 4% sales tax.
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Diode D3 is a Schottky type with
a forward drop of 0.3 to 0.4 V. Its
purpose is to increase the switching
speed of @2 so that full video band-
width will be obtained. It does this
by preventing Q2 from saturating,
thus eliminating the long storage
time that would otherwise occur.
As Q2 turns on and attempts to sat-
urate, D3 becomes forward-biased
and begins to bleed off base drive.
The collector of Q2 can never get
any lower in potential than the dif-
ference between its forward Vi,
drop and the forward drop of D3
(about 300 mV). This effectively
prevents saturation and eliminates
storage time.

The logic level signal at the col-
lector of Q2 next goes to pin 4 of
ICI4, which is configured as a pro-
grammable buffer. With S/ in the
NORM position, ICIA acts as an
inverter, but with S/ in the IN-
VERSE position it performs as a
noninverting buffer.
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Fig. 2. Waveforms for the direct
and inverse signals at
various points in the circuit.

Pin 9 of ICIC receives a compos-
ite signal consisting of both video
and sync pulses. Pin 10 sees only the
inverted sync from pin 3 of ICIB.
The Exclusive OR action of ICIC
cancels out the two sync pulses at
the input leaving only the video sig-
nal at the output. The sync pulses
are inverted for the second and last
time by ICID.

The two outputs from /CIC and
ICID are combined by the scaling
network consisting of R6, R7, RS,
and D4. This network provides the
proper ratio of sync pulse to video
and applies the result to the base of
03, a high-input-impedance, emit-

Fig. 3. Foil pattern for the

printed circuit board.
84

ter-follower stage. Transistor Q3
has a 75-ohm resistor in its emitter
leg to provide the proper impedance
for driving a standard video coax
and monitor. Waveforms for this
process are shown in Fig. 2.

Construction. The direct video
converter is best built using a print-
ed circuit board. The foil pattern is

-shown full size in Fig. 3. with the

component guide given in Fig. 4. Be
sure to orient ICI properly. Also,
mount the three transistors as close
to the pc board as possible.

Installation. Begin the computer
modification by drilling a 4" hole
in the side of the computer’s case
(upper right, top half) for miniature
toggle switch S1. Next, on the oppo-
site side, drill a #32 hole approxi-
mately 38" to the right of the inden-
tation for the 9-V connector. Drill
the hole in the center where the two
halves meet.

Disassemble the computer by re-
moving the five screws holding the
two halves together (three of the
screws are under the rubber feet).
Pull the bottom half off and set it
aside. Remove the two screws hold-
ing the pc board and lift it up. Be ex-
tremely careful working with the
loose circuit board. The flex print
connecting the keyboard to the
computer is very fragile and easily
damaged. Do not attempt to remove
it from its connector, as this will in-
crease the likelihood of damage.

Referring to Fig. 5 remove R3],
R32, and D9 from the computer’s
circuit board. This network is used
to scale the video voltage applied to

the r-f modulator and is no longer
needed. The video signal from the
conversion board is already scaled
properly and is applied directly to
the modulator input. Next, install
four wires, each at least 8” in length
by soldering them to the four
feedthrough holes indicated. One of
the holes, the input to the modula-
tor, is accessible as a result of the re-
moval of R31.

Position the completed video cir-
cuit board as shown in Fig. 6. Mark
the inside of the case through the
mounting holes of the pc board, and
drill two #32 holes at these marks.

Now the wires can be connected
as shown. Use RG174U coax for the
direct video output as this type is
only about Y,” in diameter and
therefore very easy to work with.
Tie a knot in the cable at the point at
which it will exit the computer (the
332 hole you drilled near the 9-V
connector) to act as a strain relief.

Mount the conversion board to
the inside of the top half of the com-
puter’s cover using two #4-40 X
%" machine screws. Be sure and
place two fiber insulating washers
over each screw before installing the
corversion board. This will prevent
the bottom of the board from being
shorted by the aluminized coating
on the inside of the cover.

Using the Computer. After reas-
sembling the computer, you are
ready to connect it to your video
mohitor. If you are using a black-
and-white TV that has been modi-
fied for direct video, you will obtain
the best results with the contrast
control set nearly fully counter-

Fig. 4. Follow this diagram to lay
out the components on the pc board.

Computers & Electronics




* FOR OII'IEIS ONLY! TOLL FREE (800)221-0828 »

" 2 2
* 8
§ *
w E
* =
The Largest Authorized Computer Dealer in Brooklyn E
Our 16th year in Electonics! *
- s Our policy: flowest prices, (rompt service. salisfaction guarantesd! =
* Computers Peripherais & Software g
: 1| uge amounts of BM, Appie Acc. - -
]I E and softwars at low pricas ing *
= 810 Disk Drive .
- *uunmumm:-mm,...wlasummm..‘. ;
MEW! Panasonic Computer w/32X RGB. Atari 400 w/16K ..
MODULATOR INFUT FEEDTHROUGH e e SR DT et L 1=
(P x nwnmmu Aar Joystick .. 1% | =
. CASI0 *
5 i e e g RN ca FET02 ockot comput wikasic . 9000 |
= +5V FEEDTHROUGH Blnae N g
; *
a i Fig. 5. Remove components - §
| as described in the text E i -
ﬁ and solder four wires 2 5
P/Q@ to the holes as indicated. * "
g £ =
= U] =18 E
TV/TAPE FEEDTHROUGH i &
8
* ; g
(-]
§ Coae Ligge | »
GROUND 0|8
FEEDTHROUGH *
81 57 origmai vuse e
* 7% Dish Microwave g
© \V Recisver . 2
Freq 21 24 gt Sﬂysl-ﬂnlt“- *
[ Sony SL-2001 portable
1/4" HOLE FOR SWITCH e | oy s Ae i T 2
36 Chanaal Cabie Converter 90C L
TO +5V FEEDTHROUGH A fing wnar
[[ e : B A T %
To TVITAPE STANDOFF .ﬂ.ﬂ...?.‘.‘é&:&.‘ﬁ vmaso 83050 I €C015.. 34935 ;
H A ! S VT 208 | ooz, . 5099 i
| © /THROUGH © i VIPA00 - e - Stareo - cobln 8G90
s For miomation and St oo, e gl 2128111600 A fems |
subpct fo nblabmy g prce cnange lhd and phone ordess 000D Maste *
=9 Charge. Visa 0X Shpping exba. Everyl! actory Fresh 10 day Money Ba:k
Guaramee [less ;hwmﬂ 'W\IS mmoul:s tsn 13th Ave Brookiyn NY 11218 *
| -PC Mouurme HOLES *
o q of” LoF2) | FOR ORDERS ONLY | TOLL FREE- 1- 600-221-0826
L_Sl, vibeo CIRCLE NO. 18 ON FREE INFORMATION CARD
GND QuUT & .
7y disv Put Professional Knowledge and a

TO MODULATOR
TO GROUND INPUT FEEDTHROUGH
FEEDTHROUGH {740

in your Electronics Career through
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Earn Your

DEGREE

No commuting to class. Study at your
own pace, while continuing your present
job. Learn from easy-to-understand les-

Fig. 6. Position (he circuit board sons, with help from your home-study
and connect the wires as shown here. i :
instructors whenever you need it.

In the Grantham electronics program,
clockwise (minimum video amplifi-  the pixels that make up the charac- || you first earn your A.S.E.T. degree, and
er gain) and the brightness control  ters can be controlled to some ex- || then your B.S.E.T. These degrees are ac-
set a little bit lower than normal. If  tent by varying the values of resis- || credired by the Accrediting Commission
your monitor does not employ dc  tors R/ or R2. Resistor R/ can be || of the National Home Study Council.
restoration (most do not), you will  adjusted between 1 and 2 kilohms Our free bulletin gives full details of
have to readjust the brightness con-  and R2 varied from 75 ohms to 1 || e home-study program, the degrees
trol each time you switch from nor-  kilohm or so. What this does is || awarded, and the requirements for each
mal to inverse video or vice versa. change the dc bias point and thus degree. Write for Bulletin ET-83.

As afinal note, you may finditin-  modify the amount of time that Q2
teresting and useful that the size of  has to react to the video voltage. ¢
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