WARNING

Fleaze note thal unauthorized (1}
reception of cable service, {Ji) sat-
“) ellite decading, or {iil) video da-

cuding or copying is lllegal under
Federal and Statae law, Federal law
renders iltegal koth the intercep-
tion and reception of any com-
munlcation service offerad over a
cable or satellite system, or the de-
coding or copylng of videos un-
less specifically autherized by law.
Federal law Imposes both civil 2nd
criminal penaltias for viclatlons of
the applicabla statutes, In addition,
most I noet all of tha states have
gnacted "theft of cable services"
statutes imposing penalties far
viglation therecf. Thus, 1tha use of
the unit described in thls artlcle
should be restricted to educa-
tienal, scientific, andfor informa-
tional purposes and prior to the use
thereol authorization chould he ob-
tained from your cable zervice
company, satefllite transmlssion
servlce ar videg producer, This is
not intended 1o constitute iegal
advice a5 1o the propriety of their
use thereof based upon thelr
indlvidual circumstances and
Jurizdietlons,

PUDOLF F. GAAF and WILLIAM SHEETS

[Vl ALL EMCOUNTERED YIDED SIGNALS
with missing, weak, or noisy sync
pulses thar can make it difficult or im-
passible to use the signal. Those
disturbances may cause rofling, 1ear-
ing, or other instability in the
displayed video image. The example
we're most familiar with s a scram-
bled TY signal, or a Macrovisiog-
encoded video tape. The unit will
testore usable syne to virtvally any
video signal, You can use it to watch
ong scrambled show while taping
another, 1o clean up Macrovision
when walching a videa tape, or to
simply restore ¢lean sync to a noisy
video sipnal.

Anather difficulty is that the video
itsell may be incorrectly phased
{negative, for cxample). While than is
mote of an interface problem than a
transmission problem, it usvally
results in a picture that has its tones
reversed or colors shifted in hoe duc to
phasing differences batween the ¢or-
rect Burst (reference) signal and the
hurst sigoal actually recefved.

‘ary olten, the distortions are
weliberately introduced into the video
signal to prevenl unautharized recep-
tioi, or to introduce other obstuc]

UNIVERSAL

DESCRAMBLER

Restore missing video sync signals with

our universal decoder

.......

FRRS

-9

R | Y R S

S A T iy
Jupp— 1 —d

their misuse, One example is “copy
puard,” a technigue used 1o discourape
unauthorized copying of video tapes,
and ainother case is scrambling, wsedd
on cable systems 1o prevent unanthor-
ized viewing.

In order to deal with those prob-
lems, a dedicated “decoder” bax or
other such device is used. The device
is generally useful for enly one type of
coding or scrambling scheme.

The technique of sync suppression
and/or video inversion 1s used an bath
cable an sateliite video rransmissions,
How that works i1s simple; the sync
pulses are altered im either level

or total amplitude, or omirted cntirely
from the video (see Fig, 13, The video
tnay also he fnverted, although that s
not always done. Sometimes the syne
pulses may be suppressed to random
levels, at different times. That s done
to “confuse’” unsophisticated de-
coders, and make video piracy more
diffreult.

With all of thase schemes, a “key™
or pilat sipnal must be sent along with
the scrambled signal in order to prop-
erly reconstruct the missing or dis-
torted sync signal. The key or pitol
signal may rake several forms. An
audio subcarrier, usuaity 15.7, 31 5 or
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94 kHz (or some other frequency that
has a fixed ratio to the horizontal-sync
frequency of 15,734 kHz) is added to
the video signal, and is used by the
decoder as a reference [0 reconstruct
the sync signal. Sometimes a digital
“addressing” signal is used to acti-
vate and deactivate the decoder. For
ol purposes, though, the addressing
signals can be ignored since they are
not involved in the scrambling and
desgrambling process.

Another method makes use of a
series of horizontal pulses imme-
diately following the vertical-syne
pulses to phase lock 2 honzental fre-
quency osciilator in the decoder.
That, in e, is used o regenerale the
missing or suppressed herizontal
sync. That system is known as 2 * pi-
Intlese’’ method, and that’s beciuse
no pilot subcarrier is sent along with
the audio.

All of those methods have one
thing in common: They all alter the
sync information, But in order (o de-
code the signal, there must be akey of
some king present in the signal that
can be used to reconstruct the sync.

Sometimes, a5 a scrambling tech-
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FiO.1—THE SYNC PULSES are altered |n
either leve! or lolat amplitude, or omitted
antirely from the video. The video may
also ha jnvarted. Somatimes the syne
puises may &e suppressad to random lerw-
ela, at difiarent Umas.

nique, the video is inverted. ;L:hat's
lhe case, you would see a pichfre, but
the tones and colors would be re-

versed. Dark areas will be light,
greens will appear as red, elc. One
would assume that simply inverting
the video would correct that problem.
However, only the video must be in-

-werted, not the sync. Sync must be left

in original form. That requires sepa-
rate sync.2nd video channels and 2
means of splitting the video from the
Syne. )

This article will discuss 2 single-
circuit device that can be used 1o re-
generate any of those distorted video
signals. The device will:

1. Regenerate missing or distorted
syne,

2. Remove interfering signals from
the sync pulses due to scrambling,
noise, e,

3. Invert {or revert) video polarity,
4, Change the DC level of video
(briphtness).

5, Adjust the contrast levels (lumi-
nance)

&. Carrect tint distortion (¢olor
shifis).

7. Generate scrambled video signals
for testing decoders and scrambling/
descrambling experimenis.

Please note that the unit will work
only on baschand video from DC to 4
MHz. It does not operate on audio
signals.

WARMNING; this device is intendéd
for experimental use, and is definitely
not intended for theft of scrambled
material. See the box in the beginning
of this article.

How it works

Present in all (NTSC) video signals
is a color-burst component at 3.38
MHz. That signal is the “key™ from
which ail other syne and Himing infor-
mation is derived. The horizontal fre-
quency is related to the burst by a
factor of 22742, and the vertical fre-
quency is related to the honzonal fre-
quency by a factor of 525 (NTSC
video only) If there is some burst
signal present, even if noisy, the de-
coder systet will be able to use it Lo
generate the necessary signals. It will
not remove video noise during the
scan intervals [noisy picture), only
the sync so that lockup is possible.
Figure 2 is a block diagram of the syng
regenerator.

Video input at J1 is split two ways:
One portion goes through level-con-
tral B2 into a video amplifier. It is
amplified by a factor of ten and fed 1o
a polarity-selector circuit. The switch
selects the desired polanty (vwsually

b

negative} and feeds it o & ¢lamp ¢l-
cuit, Thére the blanking pedestal
{blackest black) is clamped at zero
volts D7 and the DC video level i3
¢stablished by referencing the scan
pottion {line scan) o a variable DC
level set by the clamp or DC-level
control, That feature allows indepen-
dent control of scene brighiness.
Next, the video-plus-blanking signal
is fed 10 2 syne combiner where a
rulse of approximately —0.4 volls is
added to the video. The output of the
sync combiner is fed to a burst keyer
where a new burst signal is added to
the signal. Now we have a complete
NTSC signal at the output of the burst
keyer, having a zero-volt DC blanking
level, —0.4-voit negative syne, and a
0- 1o l-volt video level. A video oul-

put driver is used to interface, a 73-

ohm load to the output of the burst
keyer.

The requisite components of the
syne portion are derived from a
C32240 CMOS LEI video sync gen-
erator that operates from a 1.08-MHz
clock circuit. The clock signal is gen-
erated by a clock oscillator that is
phase locked to a reference derived
from the orginal “defective”™ video
signal as foilows: The 3.58-MHz
components are extr..ied by a 3.38-
MHz filter and fed to a 3.58-MHz
oscillator circuit. The circuit is sim-
ilar to the 3.58-MHz oscillator circuit
used in ¢color TV reception. The os-
cillator is keyed on during the burst
interval so it "looks™ only at the burst
gignal on the onginal video signal.
The signal then feeds both the burst
keyer and a divide-by-453 ¢ircuit that
has an ocutput at 7.9 kHz (nomunally).
MNext, the 7.5-kHz signal is used a5 3
reference to phase-lock the 1.08-MHz
clock osciliator. The 1.08-MHz os-
cillator is therefore phase coherent
with the original ¥ideo signal's color
hurst.

Mate that the syn¢ portion of the
original video signat {if present) is
simply discarded. Thercfore it does
not matter if the sync was neisy, miss-
ing, or at the wrong level, A new synt
is generated and inserted,

Ciroultry

Figure 3 is & detailed circuit sche-
mati¢. Input video at }| appears
across lermination resistor R1. [f de-
sired, Rl may be omitted for a 1K
input impedance rather than 75 ohins.,
Resistor R2 controls the level of video
signal fed to IC1, an LM733 differen-
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FiL"fiTEF-HEHE 15 A ELGE HAMI:II' the sync regenerar. The :i::it removes tha
“delactive’” gync and replaces il with a good one.

tial video amplifier, through coupling
capacitor Cl. R3 and R4 are bias re-
sistors for [CI, which obtains DC
power through decoupling networks
RS, C2,and C3, and R6, C4, and C3;
1CI produces both an in-phase and a
1807 out-of-phase signal at pins § and
9.
" The two signals from 1C1 are fed to
a portion of iC2, a CD4053BE triple
2-charmel analog multiplexer, which
sed like an analog swilch, The
. deo polarity i1s controlled by the log-
ic level at pin 105 53 grounds pin 10if
everse patanity is desired. R7 15 2
pull-up resistor for pin 10, The signal
from the common pole of the switch is
coupled through C6 to clamp-switch
(C2-b and to switch IC2-c. During
horizontal back-porch (black) peri-
ods, pin 3 of 1C2-b and the negative
side of C6 is clamped to a DC voltage
determined by RY. Capacitors Cil
and C12 lorm a bipolar bypass elec-
wolyiic. That sets the DO clamping
level of the video signal.

During blanking intervals, the oul-
put at IC2-c pin 4 is switched from
video o ground. Therefore, pin 4 has
a ground level during blanking inter-
vals and videg during scan intervals.
The original “defective™ sync is nol
passed along. Instead, a new, ground-
level blanking pedestal is inserted.
Fower-supply decoupling neiworks
for IC2 arc formed by €9, CI10, and
RI2, together with B8, C7, and C8.

¥ideo thal has been stripped of its
original sync at pin 4 of 1C2¢ is fed 1o

I of IC3-a and on ta the output of
-#3-g at pin 15. Durtng sync inter-
vals, a —0.4-volt level (set by Rid) is
fed o pin 15. Therefore, the ousput

from 1C3-a at pin §3 is a video signal
with zero volts blanking level and
—0.4-volt syne tips added. Resistor
R13 and C13 are decoupling and by-

5 COMpONents.

All that's missing now is the 3_58-
MEHz color-burst signal. That is addad
through switch 1C3-b. The burst sig-
nal comes from the oscitlator and am-
plifier circuik to be discussed later via
RB45. The sipnal rise time to the con-
trol input of IC3-b is limited by Rd4,
and R13 15 a bias msistar. Compo-
nents 13, 6, Rl6, Cl6, RI7, and
R18 form a unity-gain video driver,
The curpur {cormected video) across
RI8 is fed to output jack J2.

In order to correctly perform ail of
the switching, timing signals are nec-
essary. The 3.58-MEHz components of
the input video are picked off by filter
CLl7 and L1 and fed to IC5 via R20,
R21, and CI8. When the horizontai-
lack switch 51 is closed, Q1 is erned
on, shorting the 3.53-MHz signal to
ground. Thart function is used for both
setup and establishing proper sync re-
lations upon initial lockup. Since the
oscillatar initially cannot “‘know™
which portion of the 3.58-Hz signal
15 the burst, pushbuatton S1 is momen-
tarily depressed. That causes the re-
stored vided imuge to roll Borizon-
tzlly on the video display. Switch 511s
held depressed uati] the image is cor-
rectly formed (centered) At that
point, the sync relations are ¢omect
and the oscillator will lock up 1o cor-
rect phase, Actually, that will happen
eventually anyway, since the only
constant 3.58-MHz signal is the burst
and, saoner or later, it will slip in and
lock up. Once locked up, the circuit is

TiMINg
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stable, A momentary loss of video
may cause loss of lock in some in-

stances. To correct that, depress §]

and reestablish lock, v

Oscillator ICS generates a 3.53-
MHz signal that's phase-locked 1o the
input signal. Components C1%, R24,
C21, and €22 form a loop filter, and
Clg, C27, and L3 are for power-sup-
ply decoupling. Crystal XTALI,
R25, C23, C24, and C25 form the
ascillator circuit for IC5, and Q2,
R26, R27, and R28 form a pulse-
inverter circuit. The FLL circuit in
ICH is keyed on only during burst
intervals; a burst-key pulse at pin 9
{prodoced by (2} is used for that
Without that pulse, ICS will not main-
lain a stable lock 1o the burst compo-
nent from C18. Tammer C24 adjosts
the oscillater free-run frequency.

The 3.538 MHz CW signal, refer-
enced to the burst from the inpur sig-
nal, is fed to amplificy Q3, and associ-
ated components (R30, R31, bypass-
capacitor C29, R3], and L2—R32 is
a bias resistor). Trimmer capacitor
C32 and C30 tune L2 1o 3.55 MHz;
(232 is used to adjust the phase of the
3.58-MHz burst reference to compen-
sate for tint (hue) variations, and C3]
is a DC blocking eapacitor. The 3.58-
MHz sigaal (about 810 volts p-p) is
fed to R34 and IC6. Components
R34, R35, C4l, and L4 form a nect-
work for eoupling the 3.58-MHz sig-
nal through R4d5 to [C3-b, the burst
kever, Pedentiometer R34 sats the by
st level that appears on the commected-
video outpur at J2.

CMOS frequency divider IC6,
along with diodes DI-D6, Q4, R36,
R37. and C34, is used a3 a divide-
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PARTS LIST

'k g All resistors are Vs-watt, 5%, un-
less otherwise noted.
R1—82 ohms

R2—-1000 ohms, potentiometer with

shaft =,
R3, R4, R15, R40, K46, R50—
10,000 OGN

— C18-C20, C22, C26, C28, C29, D7, D8—1N4007 rectifier diode
C31, C33, C42, C45, C47, C48, LEDi1—light-emitting diode, any
C50—0.01 uF, ceramic disc color

C17, C41—100 pF, NPO Other components
—C21, C35, C44—0.1 pF, Mylar L1-14-—18 pnH choke
C23—10 pF, NPO XTAL1—3.58 MHz crystal, 0.005%,
— C24, C32—3-40 pF, trimmer 32 pF., fundamental mode, paraliel
R5. R6, R8, R12, R19, R42, R43, C25—33 pF. NPO resonant
R45, R51-—10 ohms ~—-C30—56 pF. NPO J1, J2—RCA-type phono jack
RS—2000 ohms, potentiometer with C3 J3—2.5 mm power jack

447 pF, NPO
shaft « C36—0.001 pF, Mylar . S1, S2—N.0O. pushbutton swiich
S3-—-SPST toggle switch

R10, R11, R20, R21, R32, R39, R44, W (C37-C39—1 uF, 50 volts, electrolytic
R56-—1000 ohms ~— (C49—2200 p.F, 16 or 25 volts, Miscellaneous: cabinet (Radio

VIGEQ 15 INPUL ab w b b o anen

+.c. given new sync, and then output at J2.

cGENERATOR SCHEMATIC. "Deteclive
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R13, R17, R24, R26, R29, R31, R36,
R37—2200 ohms

R14—2000 ohms, potentiometer

Ri6, R33, R52-R54—100 ohms

R18, R55—330 ohms

R22, R23, R27, R28, R35, R38—
4700 ohms

R25—680 ochms

R30—15,000 ohms

- R34—25,000 ohms, potentiometer

R41—470 ohms

R47—1 megohm

- R48—68,000 ohms

_ 349—50 000 nhms potentrometer

: Capacitors

16 yglts, electrolytic
3,{C5) c7. C10. C14, C1s,

. C46, C52, C53—10 ,..F

electrolytic

o C51—470 pF, 16 or 25 volis,

electrolytic

Semiconductors

IC1—LM733CN differential video
amplifier

{C2, IC3—CDA4053BE triple 2-chan-
nel analog multiplexer

IC4—74C00N quad 2-input NAND
gate

IC5—CA3126E TV chroma
processor

{C6, ICB——CD4U4(‘JBE ripple carry
binary counter/divider-

IC7—NES64N—phase- -locked loop

- iC9—CD2240 CMOS LSt video sync

generator
IC‘IO—LM?BOS +5-mlt regulatnr
IC11—LM7812. +12-va!t regulator
IC12—LM7905 - 5-voit regulator
D1-D6— N914B small signal diode

Shack # 270-272A is perfectly suit-
ed), hardware as required, IC sock-
ets (if desired), 12-volt AC, 350 mA
wall transformer or other power
transtormer (see text)

Note: A complete parts kit, includ-
ing the PC board, switches, po-
tentiometers, jacks and plugs,
and all parts that mount on the
PC board is available from North
Country Radio, P.O. Box 53, Wy-
kagyl Station, NY 10804. Price
for the kit is $92.50 + $2.50 ship-

‘ping and handling. A wall trans-
former is availabie for $8.75
extra when ordered with the kit.
A partial kit consisting of only
the PC board and 1Ct through
IC12 is available for $72.50 +
$2.50 shipping and handling.

Case is notincluded in either kit.
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by-455 cireuit. That regults ina 7.87-
kHz signal at pin 12 of IC6; the signal
is coupled via R38 and 735 to IC7 , an
NE564 phase-locked loop frequency
multiplier that operates at abowt 1.08
MHz. Capacitor C36 delermines the
initial frequency, and C37 and C38
determine loop charactenstics. The -
MHz YCO cutput from IC2 is fed to
ICE, a CDd040 CMOS binary coun-
ter, that divides by ¢4 and [eeds the
nominal 7.87-kHz result back to the
phase detestor of 1C7 .~That produces
a lock condition and the {.08-MHz
signal from [C7 is phase-locked to the
7.87 kHz input signal. Resistor R40
sets the gain of PLL IC7, C40 and
(C37 are bypass capacitors, and R43 is
a supply decoupling resistor.

The 503 Mhzclock signal is fed
to video sync generator [C9 that pro-
duces reguisite timing signals from
that clock signal, 1C9 supplies burst-
keying, blanking, and sync signals to
analog swiichgs 122 and IC3, and
also to (U2, Resistors R32, R33, and
R54 provide short-circuil protection
as well as test points for those signals.
51, Cdh, and CA7 are powersupply
decoupling components.

Ewven if horizental locking is cor-
rect in phase, vertical locking may not
be, so IC2 must be locked up by
pulses from lock-oscillator ¢ircuit
IC4. Pressing 52 enables pulses from
IC4-a and -b Lo synchronize vertical
pulses generated by ICS. That is evi-
denced by a wvertical rolling of the
video image seen on 2 monitor con-
nected to J2. Swilch 52 must be held
depressed until vertical lockup (fram-
ing) is correck.

DC power {—3V, +35V, and
+ 12V} is supplied to all IC's, as re-
quited. Regulators IC10, IC1I, and
12, C48-C53, and diodes D7 and
D8 make up the power supply. About
12-volts AC at 350 mA, is required at
powerjack 13. A poweron indicator
is formed by B35 and LEDI, and may
be ormitied, iF desired.

Construction

A PC board is the preferred con-
struction technique far this project w
keep stray-signal pickup, grouad
loops, or ather glitches to a mini-
mum. Therefore we strongly suggest
that you either make a printed-circuit
board from the [oil pattern provided in
PC Service, Or use a PC board from
the source mentioned in the pans list,
A parts-placement diagramh shown
in Fig. 4.

Begin assembly by first installing
all fixed resistors. Next, mstall the
diodes, the four chokes, then the ca-
pacitors. Then install the Ave potenti-
ometers. The two potentiometers R2
and R should be fited with shafts, as
they are front-panc| controls. The use
of sockets for all IC's 15 recom-
mended. though not essential; that
makes testing easier. Do not install
any KZ's until the last components are
installed on the board.

Switches $1-53, J1-J3, and LEDI

the case along with the PC board if
preferred. If you exceed 14-wlis AC,
the voltage regulators (JC10-IC12)
may Tun too warm as they are not heat
sinked. C49 and C51 should be in-
creased to 25-volt ratings and
1C1-IC12 should be heat sinked if
more than [4-volts AC is used.

A DC power source cannot be
used, since we use both positive and
negative half cycles of an AC wave-
form to derive the +12-, +5-, and
—3-volt DT sepplies. A power

FIG. 5—HERE IS THE COMPLETED protatypa unit.

can be wired to the PC board after all
components except the IC's are in-
stalled. Thai allows the enur vnit 1o
be instailed in one siep in the case of
your cheoice. The project was de-
signed to At a case that’s 8 inches wide
by 6 inches deep by 2 inches high, or
thereabouts. It's best to use a metal
case; other cases can be vsed—wood
or plastic is OK—but stray-signal
pickup ean ocedr due (o the lack of
shielding. The prolotype was built in
Radio Shack's # 270-272A. The
board should be mounted on four Y-
inch standoffs {see Fig. 5).

A power source can be any 12-voll
AL 68)-Hz wall transformer of at Ieast
330 mA capacity. A power jack {J3}is
mounted on the rear of the case, but
vou can hardwire the power pack di-
rectly to the board—I3 is therefore
cptional. A (2-volt AC peneral-pur-
pose transformer can be mounted in

switeh was not used on the prototype,
the plug can simpiy be¢ pulled out
from J3 to tum the unit off;

Checkout

Carefully inspect afl connections
for cotrect soldering. Mext, check for
ary inadvertent solder bridges es-
pecially around the IC pins. Make
sure comect components have been
used and that all components are cor-
rectly orignted. At this point, without
the 1C's inserted, apply power-and
umunediately measure the voltages on
the +5-, —5-, and + 12-volt buses.
They should be within £0.25 volts of
those values. If any of the voltapes are
imcorrect, immediately remove power
and find the problem. If everything
seems QK. keep the PC powered for
several minuies; nothing should get
hot or smoke. If it does, locate and
correct the problem.



When the powersupply gection 13
working, check for the following volt-
ages (= 0% unless otherwise noted)
before inserting the IC's.

[C] pin 5: -5V .

IC] pin 10: +3Y

IC2 and IC3 pin 7: —5Y

2 and [C3 pin a: 5V

1C5 pin 120 + 12V

IC6 pin 16: +12V

Collectar of Q2: +12¥
Collector of (33 +4 to +8Y
Emilter of Q3: —0.6Y¥

Emitter of Q&: OV = 0.3¥Y

1C7 pins | and 10: + 3V

ICR pin 16: +5V

[C9 pins 10 and 1% +3¥Y

[C4 pin 16: +35V

IC2 pin 13; +5 to ~5¥ (should
vary with setting of R%)

® ICYpin 2: 010 —2.2V (should
vary with sening of RI4, adjust R14
for —0.45Y)

Femove power from J3 and insent
all IC's in the board. Next, st all
trimmer potentiometers and czpaci-
tors at midpaint except Ri4, which
was initially set during checkout.
Now apply power to the board and
guickly check for the following volt-
ages. Note that the voltages can vary
by as much a3 20%,

11 pins 7 and 8: + 1.5 10 +23.0¥
IC5 pin & + 0.2V to +0.3¥
ICY pin 13: +3.6V

1CY pin 4: +4.1¥

[C9 pin 5: +4.6V

o2 pin % + 3.6V

1C2 pin 10: +4.9V

1C2 pin LL: +4.1V

[C3 pin 10: +4.6V

[C3 pin 1L: +4.1V

1C4 pin 6 +2.5V
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Testing and using

Hook up the unit as shown in Fg.
6. Connect & video monitor to 12, 1f
no such device is available, you can
use an ordinary TV tuned to CH3 or
{H4 with an RF maodulater connected
as shown in Fig. 6. Rotale RY; there
should be a blank raster on the screen,
white, gray, or black, adjustable with
R9. Fipure 7 shows what the wave-
form at I2 shouid loock like on an
pscilloscope at this point,

Now apply a video signal to Jl.
Adjust RZ and then R9 for a visible
image as shown in Fig. 8. 1t may roll,
but that’s normal. Sct RY for barely
visible white clipping, and then back
off a bit. Adjust R2 for proper ¢on-
trast. Next, depress verticaldgek
switch 52. A bar should roll visibly

. cea sz e T 5
1 R o
AARERAND i
ViDEQ .- "
M. 12VAC :

FIG, 6—HOOK UP THE LNIT 23 shown
here. The unit reguires a baseband-vidao
input, and i1 outputs baseband video. If
you don't kave a bageband video source,
then you need somathing ke a VCA wlth
an RF input 2nd a baseband-video oulpul
jack. If you dont have 8 monitor that ac.
cepts bazeband yideo, then you nead an
RF modulator or a YCR with a baseband-
video inpud |ack and an RF putput.

up and down, Adjust B49 for a slow
roll. By “tapping™ 52 you should be
able to lock the picture vertically. Set
$3 1o positive polarity (open). Now
depress S1. the horizontal-lock
switch. The picture should rel] hon-
zontally ang possibly vertically, as
well. Adjust mimmer-capacitor Cl4
untii the rol is slow, By "tapping™ 5]
you should be able to lock in the im-
age honzontally.

Adjust R2 and RS for a good im-
age. Misadjustment of B9 will either
wash out the picture or cause horizon-
tal tearing and loss of Iock. Actually,

i _ﬂ -1".* L - E:HT:?EM: . . _... .\.{-"
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CELRRE R R
. WERL.BYNG ;%
s DEPRESSING '
=a) .0 B2 LAUSES -
] T TOMNE
1§ UP OB DOWN:
: Con s MOVER
IMAGE AFTER USING $1 ° 2 2oty T

R T, -1

INAE AFTER USINA 82 0" s
e oD gl A
FIG. B—AFTER APPLYING A SIGNAL TO
J1, ad[usi R2 and A9 for a visible Image a8
shown hare; it may roll, butihat's normal.

indicates incorrect lockup. Tap 81
{hunzontal lock) to comrect the prob-
lem. $3 can be used to change video
polarity, but that will normally require
a slight readjustment of RY to correct-
ly set the DC levels.

In case you have any difficulty in
getting the decoder working, first
check for a l-volt p-p video signal at

H. It is assumed that +5, =5, did - .

+ 12 volts are present. Next check to

1S et s ———]
L BLANKING | i
, ! DG LEVEL VAREES WITH Pa |
_____ . ,,D'_ ok
————————— o
(VARIES WITH
SYHC FULSE EETTING R14}

e
——— —— === = = GND REF
3

BURST | sppron: 025V pp

YARIES WITH R4}

FIG. 7—THE WAYEFORM AT 42 should look lika this when the ¢lrcull is powered up with

no video input o J1.

you can deliberately scramble a pic-
turc by adjusting R9 50 that the new
sync pulses are spppressed with re-
spect 1o the video. Toggle-switch 53
shouid invert the video yielding a
negative piciure.

If the resultant image has weak
color, adjust the burst-level control
R34, Tint shifts con be adjusted with
(C32, if necessary. Instabulity in the
color of the received picture nonmally

see that ICS is producing 2 3.58-MHz
signal. Also check for abgut 812
volts p-pat 3.58 MMz atpin 10 0f 1C6.
Check for a 7.8-kHz pulse train at pin
12 of 1CH. Check for a | .08-MHz
clock signal at pin 23 of IC9. Those
are just a fow troubleshooting tips in
case you have any problems. How-
ever, you shouldn’t cxperience any
problems if your workmanship is
pood. R-E
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f fEfrata, Hints & Kinks - Universal Descrambler

1. Some Electrolytics capacitors supplied with the kit may be higher in voitage than those
)ecified in the parts list: This is OK and nomal.

2. The PC board supplied # 202 should be used as a reference to ressive any schematic
discrepancies. It works and has been throughly tested. The original article had several
discrepancies in the parts list and schematic. We have eliminate any that we have found.,

3. Den't use the parts placement diagram on page 41 of the anticle. We have supplied our
awn parts placement diagram that is the same as our Silkk-Screened pc¢ beard. The pc boara
we designed for the universal circuit is somewhat different, but not much from the published
version, This was done to allow us to silk-screen the pe board and make it easjer to construct
and troubleshoot. Qur pc board is solder-masked( thats the green stuff ) reducing the
chance of having a solder bridge during construction,

4, The figures shown are the dicde {CGR-1 thru CR-8} installation infromation for proper
placement, Think of it as the arrow peinting to the cathode end,

Colored band is Cathode . Vertical bar is the Cathode

5. The AC Adaptor supplied with the kit may vary from time to time and have addition
instructions. However, every adaptor is tested in ciredit prior te being approved for use with
the universal kit.

It you use your own adaptor make sure that the voltaged supplied across C-49 is at
teast 14 volts DG and no more than 16 volts DC. If you do exceed 186 voits DC across C-49,
then C-48 and C-51 should be changed to a 25 volt DC rating,

7. C-24 & C-32 Trimmer CGapacitors come in two versions, 7.5mm and 10 mm. The 10mm
trimmer capacitor is somewhat larger and will requirs you to bend two of the leads to fit.

8. We reserve the right to modify and or change the parts specifications as we see fit.
However, you can be assured that all changes will be throughly tested prior to being
approved for use with the univeral project,

4

3. Some video sources are deficient in high frequency responss. This can cause low jevels
of 3.58Mhz burst signal at M1 and subsequent locking difficulties with 1C-5 (US). If you are
having trouble getting horizontal lock, chack the 3.58Mhz burst level that is contained within
tha harizontal blanking period. This has to be check with an oscillloscope set at the 50 us
time base. Since both the horizontal and vertical is derived from this 3,58Mhz burst signal,
both would have to fail to lock if the 3.58Mhz was low. If only the vertica! failed to lock and
continued to rolt, you would check IC-4 {U4) circuit for proper operation.

10. If the video lavel output is too high, insert a 68 ohm resistor between B-18 and -6

8mitter { in series ) and take the video output from the junction of R-18 and the 68 ohm
resistor. The 68 ochm resistor not included.

1C-5 (US) pin 8 normally reads +,2 to +.3 volts and not -.2 voits. |5-1 (U1) pins 5
arvd 10 are -5 and + 5 respectively. both were incorrect as in RE pags 43 col. 1

J Page 1



12. (C-10 {U10} may run somewhat hot if you apply more than 16 Volts AC “tosJ-g Fithout
providing a heatsink. Install heatsinks or lower the voltage by adding two series resjstiors tofto
the input to J-3. The circuit draws about 228ma, use ahms law to calculats the serlesiresistor
that would drop the voltage. Example for lower the voltage from 18 1o 16, V=R, V=2volts/
|=.228 ma = 8.7 chms 1/2 watt resistor.

13. Ringing on pictura-Chack 1C-1 (U1} - Make sure C2, C3, C4 and G5 are installed ortry a
bypass capacitor .01uf between 1C-1 (U1} and ground (across H4}.

14. Incorrect hue can be improve by adding a capacitor across C32, try a 33pf, If this
makes things worse remove the capacitor across C32 and then try changing C30 from a 5&pf
to a 33pf. If it don't iImprove? Return the circuit to normal and look for a circuit problem,

15. Color stability is a function of an accurate lockup. Try resetting lock with S-1. If this
doss not haelp make sure the video signal is clean. Some experimenters have reporied that

1IC-6 (UB) can produce "glitches". Changing the value of A36 to a 1K and C36 to a 820pf or
.0015uf has helped In thesse cases.

i6. Video smear may be caused by an incorrect frequency response somewhsre in the
video system. This is generally an interface problem. Try the follow if you have a smear
probllem. '
a. Remove 1C-2 {U2) and 1C-3 (U3).

b. Connect jumpers wires as follows:
1. IC-2a (U2) pin 2 to pin 15,
2. 1C-2¢ (U2} pin 3 to IC-3a (U3) pin 15,

c. Using a goed non-scrambled video signal into J1 and examine the video at J2.
1f OK, the probiem is not the clrcuil.

d. Restore the circuit to its criginal condition by removing the jumpers and install
1C-2 & 1C-3. Apply video as in step ¢. and check out the video at J2. If it's till
OK, then the source.you are using is bad. A typical case it that the non-scramaled

signal is OK, but a scrambled signal causes smearing, blotchy celor or shading.

17. A VCR, TV tuner or video source that you are using may not work properly on a
scrambled signal. Your equipment may contain circuitry that depends on the missing sync
puises of a scrambled signal to operate the AGC ar DC restoration circuitry.

18. Your unit must pass the test on page 43 RE if thefe is any hope of it working at all.

19. Expect good results, but not perfection. This unit works well in most systems, but was
designed as a universal type and not for a specific system. You cannot expect the
nerformance of a descrambler designed for a dedicated system, but it can come very close.

Overall, it is a good performer within it's design and cost factors, and should prove very
useful in many applications.

20. Remember we are not the authors of this article and can not offer much in the way of
technical help. However, the criginal authors have published a

Technical HOT Line - 1:30 pm to 4:30 pm, eastern standard time
Manday thru Friday.
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