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One of the first acces-
so ries almost any

camcorder user will
want to have is a sim-

ple fader which can
help to soften the

rather abrupt tran-
sitions between

filmed shots. The cir-
cuit discussed here

does just that without
any power supply

whatsoever. What's
more, its component
count being down to

three, the fader is
easily inserted into

the video cable.

Design by K Walraven
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As lang as audio signals are involved,
a simple fader (level rontrol) is no
problem at all. A voltage divider in the
form of an orclinary potentiometer will
be just fine in many cases. Of course,
the value of the potentiometer needs
to be matched to the relevant input
and output impedance, but that is
rather easy. If quality is at stake, how-
ever, more components will be in-
volved than just the one potentiome-
ter. In professional mixing desks, the
pot is usually surrounded by cornplex
electrorucs, which serves to rnaintain
steady terminating impedances at the
input and output of each level contral
unit. The circuitry around the pot then
also prevents the characteristic of the
level control frorn being affected by
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the signal source. Be that as it may, a
simple 'passive' volume contral will be
sufficient for many applications.

With a video signal, the situation is
slightly more complex. Video signals
are more complex than audio signals
because they contain synchronisanon
pulses which can not be 'pinched off'
just like that using an ordlnary poten-
tiometer.

VIDEO, BLANKING,
SYNC.

The function of the basic components
is discussed below, mind you, without
going into details as regards the intri-
cate structure of a video signal. Fig-
ure 1shows one line period.

The video signal is sometimes also
referred to as 'composite video' er
CVBS, whieh stands for colour, video,
blanking, sync. For simplicity's sake,
the eoIour cornponent will not be dis-
cussed here. The drawing in Fig. 1
dearly shows that the larger part of the
total swing of the signal (approx. 67%)
is reserved for the V (video) cornpo-
nent. This cornponent determines the
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conspicuous part, of course. In combi-
nation with the Input impedance of
the video input on the monltor, it
forms an adjustable voltage divider for
the video signal. The trick is the shunt
diode which creates a kind of by-pass
for the sync pulses. The input and out-
put electrolytic capacitors in the cam-
corder and the video recorder cause
the video stgnal level to be ' clamped'
at a certain average value. Relative to
that level. the sync signal forms a train

of negative-going pulses
which are allowed to
travel (a!most) freely
through the diode. This
littIe drcuit appears to fit
the bill perfect1y: the pct
allows you to turn the
brightness down without
the monitor I05mg sync
suddenly.

Figure 2. 7JNt tl'lck
wItIJ the dIode:
when the video ,.118I
Is reduced wItIJ P1,
dIode D1 pnwfdes a
safe "...".SS for the
S)'I'ICpulHS.

brightness of the indi-
vidual picture elements
should have relative to
a pre-defined black
level. The 4.7-fls lang
synchronisation pulses
(8) are between 0 and 28% of the total
swing. Each pulse arrives with a 'front
porch' (A) and a "rear porch' (C). Dur-
mg the complete period A+B+C, the
electron beam inside the picture tube
is quenched ('blanked') to enable the
horizontal and vertical retrace (flyback)
to become invisible during the line and
raster synchronisation.

It will be c1ear that a CVBS signal
can not be sent through a resistive at-
tenuator just like that because the sync
pulses are then also weakened. As-
suming that a pot fader is used, a rel-
atively short range will be available
during which the video signal is actu-
ally reduced, but then the monitor or
IV will suddenly lose sync, and the
picture can not be viewed altogether.
In other words, the single poten-
tiometer, great as it may be for audio,
is not suitable as a level control for
composite video.

BY'ROAD:
FOR SYNCS ONLY

If you want to build a video fader
which provides an acceptable fading
range without sync lass, then care
should be taken to attenuate the video
component only, i.e., leave the sync
pulses intact. If simplicity is not an
issue, that may be achieved by using a
so-called sync separater which extracts
sync pulses frorn a CVBS signal. al-
lowing these to be added again to the
(attenuated) video component at the
output of the fader. Aperfeet solution,
true, but without doubt tied up to a
rather complex circuit, which is not
what we want here.

Tha t brings us to the crucial ques~
tion: is there a circuit which works, yet
is wonderfully simple? Weil, there is, if
we apply a trick. The circuit of the
'Video Fader Il' originally published in
the December 1995 issue of Elektor EIec-
tronics is repeated in Figure 2 for ref-
erence. The potentiometer is the least
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PERFECTING
THE DESIGN

In practice, the circuit of Fig. 2 does
have a few drawbacks, as sorne read-
ers informed us. The operation of the
fader is quite acceptable at high-im-
pedance loads. However, when a ter-
minating impedance of 75 n is used
(which is customary with video equlp-
ment), the fade characteristic is far
from ideal. Also, problems with sync
degradation were sometimes reported.
These problems are probably caused
by the threshold voltage 01 the diode.
All in all, sufficient reason to see if the
circuit rrtight be improved a little, pro-
vided, of course, it retains its charming
simplicity,

Improving the 'flow' of the sync
pulses was not difficult: all we had to
do was replace the ubiquitous lN4l48
diode by a Schottky type BAI82. The
lower threshold voltage
of the Schottky diode
ensures that the sync
level remains intact at
all times.

Improvtng the fade
characteristic was far
more difficult, as it
turned out. lt was clear that a parallel-
connected potentiometer would be a
better level control by definition, while
also causing less of amismatch. A
practical problem arises, however:
when the "lower' terminal of the pot is
simply connected to ground, and the
wiper acts as the output, the inherent
disadvantage is that the sync pulse is
increasingly short-circuited to ground.
together with the video components,
as the brightness is reduced (fade-out).
The diode, unfortunately, can not do
anything about this situation.

One extra part, however, does the
trick, see Figure 3. It may be too sim-
ple for words, but the crux of the re-
vised video fader is the way Rl is con-

nected into the circuit. When the
wiper of PI is at the top position, Rl is
just a harmless series resistor, and the
video signal is passed with vi.rtu.ally no
attenuation. When the wiper of PI is
turned to ground (fade-out), R1 pre-
vents the signal from betng short-cir-
cuited to ground behind the diode.
Functionally, Rl changes from a series
into a parallel resistor as the pot is
turned. At the end of the travel, it is
just a harmless terminating resistance.

It will be c1ear that no passive con-
trol will ever form a perfect match be-
tween a 75-Q Input and output. For-
tunately, the mismatch of the circuit
shown here is so small tha t annoying
effeets will not occur. On the contra.ry,
this video fader gives a quite accept-
able fading characteristic while still 01-
fering the advantage of a nearly unri-
valled simplicity.

MATCH BOX SIZE
There is hardly a point in discussing
the construction of the circuit. Obvi-
ously, there is no printed circuit board,
while none of the regular construction
problems will occur in precrlce. The
only thing to keep in mind is that the
wiring between the three components
must be kept es short as possible.
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Flgure 3. The opera-
tion of fhe elreu" In
Fig. 2 may be per-
fected byaddlng a
slRflle reslsfor.

Diode Dl and resistor
Rl are, therefore, 501-
dered directly to the
terminals of potcn-
tiometer PI. Add two
pieces of coax cable,

and Bob's your unde.
An ultra-small enclosure, say, the

size of a match box, and preferably
made of metal, is sufficient to hause
the circuit. If sm all size is not your
foremost concem, then a small diecast
case like the Hammond type 1590LB is
worth going for. Also consider using a
slide potentiometer for PI, in which
case a type 1590A endosure (also from
Hammond) will offer the necessary
space.
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