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Transistorized Sync Separator Circuits for Television Receivers

order of 50 to 100 microamperes.

Introduction

This bulletin presents transistorized sync separator circuits
which appear to meet commercial requirements for operation under both good
and adverse conditions. Tests on a limited number of transistors indicate
good interchangeability and satisfactory performance up to 60 degrees C.
The impulse noise immunity .of sync separators is discussed. A method of
using diode switching to control the time constant of a single-transistor

separator for optimum impulse-noise performance is given.

Transistor collector voltage ratings must be at least equal to the
level of sync output voltages required. High-frequency response on the
order of that of the RCA experimental SX-160 is needed in the horizontal
separator for good sync rise-time. Low lgy and |., are desirable, but most

of the circuits described will tolerate high temperature leakages on the

Because of the abrupt low-voltage "knee" of the junction trans-—
istor, one transistorwill produce double-clipped sync. Since this function
is usually accomplished with a two-stage vacuum tube amplifier, the use

of a transistor results in increased circuit simplicity.

General Discussion

Few circuits in a television receiver have
shown as much variety as those for sync separa-
tion and a.g.c. This has resulted from the
efforts of many engineers to devise economical
circuits which will perform reliably under a
wide variety of conditions. Some of these
conditions encountered in the field are listed
below:

1. A signal strength range on the order of

100,000 to 1.

2. Variations in sync percentage from the

nominal 25 per cent.

3. Variation in tube (or transistor) char-
acteristics including initial character-
istics, aging, changes with temperature.

4. Variation in gain of associated circuits

such as the r-f, i-f, and video stages.

Variations in line voltage.
Impulse noise of various types.
Airplane flutter.

Reflections and multipath reception.

© ® w o u»

Various degrees of picture contrast
desired by user.

Vacuum tube circuits have been developed
which meet these conditions in a reasonably
satisfactory manner. Although such circuits may
be relatively uncomplicated in structure, they
are the result of much engineering and field
testing, and make optimum use of the character-
istics of the particular tubes employed.

Transistors differ from vacuum tubes in
many important respects. As a result, most of
the vacuum tube circuits will not work ef-
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fectively with transistors. The purpose of this
study has been to investigate the character-
istics of transistors which are relevant to
sync applications and to develop circuits which
will utilize these characteristics to provide
optimum performance at reasonable cost. Certain
transistor characteristics such as low input
impedance, uncontrollable forward collector
conductivity, temperature sensitive leakage,
and limited voltage ratings generally represent
disadvantages for sync applications. On the
other hand, the high transconductance, sharp
cutoff and saturation characteristics, and the
absence of heaters, represent definite advan-
tages for transistors. Also, the existence of
both p-n-p and n-p-n transistor types offers
increased flexibility in devising circuits.
Thus the application of transistors to sync
circuits presents both new problems and new
opportunities to the circuit designer.

The Junction Transistor as a Pulse Amplifier

A1l of the three basic transistor ampli-
fier types——common emitter, common base, and
common collector-—can be used as sync ampli-
fiers. The common emitter connection gives the
poorest rise and fall times for a given trans-—
istor. However, since it is the only one givinQ
both voltage and current gain, both of which
are usually required, it is the most useful.
Most of the following discussion of pulse
amplifier characteristics is therefore devoted
to the common emitter type.

Fig. la illustrates the common emitter
circuit and Fig. 1b shows one form of its
equivalent circuit.* Since the vertical
straightness of the received picture depends
on the timing accuracy of the sync pulses,
reasonably good rise-time of the horizontal
sync amplifier is highly desirable. An im-
portant limitation on rise—time is set by the
time constant of ry,, and Chrer A Tow-frequency
transistor such as the 2N34 may have a rise-
time actually in excess of the 5 psec width of
horizontal sync when operated with common
emitter.

'LB-g15, A'P-N-P Triode Alloy Junction Transistor for
Radio-Frequency Amplification.

+ SIGNAL OUT
1] SIGNAL IN %R'—

Fig. 1a - Common-emitter circuit.
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Fig. 1b - Pi-equivalent circuit.

TYPICAL VALUES FOR I, = 1 MA

2N34 SX-160
Tbb? Ohms 250 75
bre Ohms 1000 500
Chre ppf 10,000 1000
p'c Meg 1 0.1
Ch'e ppf 35 10
Im Mhos . 032 .032

Fig. 1- Common-emitter circuit and pi-equiva-
lent circuit.

The 10 to 90 per cent rise and decay—-times
of the medium-—frequency experimental SX-160
with a 10,000 ohm collector load are on the
order of 2 microseconds. Both rise and decay-
times increase with increasing collector load
resistance as indicated in Fig. 2. The rise-
time can be reduced greatly by overdriving, as
will be discussed later. The equivalent circuit
of Fig. 1b indicates that any driving source
resistance will lengthen the rise-time by
effectively adding to rppr. Tests on an SX-160
substantiated this as shown in Fig. 3.

Fig. 4 illustrates the collector family of
curves for a junction transistor. A fortunate
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Fig. 2 - Rise and decay time vs collector
load.

aspect of this characteristic for sync separa-
tors is the abrupt knee which occurs near zero
collector voltage. Thus an amplifier with the
proper load may be driven into increasing
collector conduction until abruptly limited by
collector voltage saturation. Such an ampli-
fier, when driven from cutoff to saturation,
produces a double-clipped output with an ampli-
tude only a few tenths of a volt less than the
collector supply voltage. The relatively flat
collector characteristic above the knee is a
result of the fact that the current carriers
passing through the base layer to the collector
travel by diffusion instead of being attracted
by an electrostatic field as is the case in a
vacuum tube. The value of the collector voltage
thus has little effect on the collector current
as long as it is sufficient to attract the
carriers that have reached the collector
junction.
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sistance.

Pulse-driving a transistor into collector
saturation modifies both the rise and fall-time
at the output. The application of a pulse which
drives the base—emitter junction further in a
forward direction than is necessary just to
saturate the collector will be called over-
driving the transistor. Overdriving produces
a marked decrease in rise-time. As an example,
applying an input signal voltage double that
required just to saturate the collector of an
SX-160 reduced the rise—-time from 2 usec to
0.2 usec. Lesser amounts of overdriving will
produce lesser degrees of pulse steepening.
The variation in rise-time as a function of
base-driving current in excess of that required

to saturate the collector on sync tips is given
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Fig. 4 - Typical junction-type transistor
characteristics.
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in Fig. 5 for an SX-160 and a 2N34. Since the
output transistor of a sync separator will
normally be overdriven to some extent to achieve
double clipping, a considerable degree of pulse
steepening will result. However, the use of an
inherently low frequency transistor which re-
quires a large degree of overdriving to produce
an acceptable rise-time is wasteful of gain and
has a deleterious effect on the trailing edge
of the output.

»
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Fi¢. 5 - Rise time with overdriving.

The further effect of overdriving a junc-
tion transistor is that the trailing edge of
the output pulse may be delayed, i.e., the
pulse may be effectively widened. This effect
has been called "back-porch" effect. Back-porch
results from the fact that, while collectar
saturation limits the collector current to a
value equal to the supply voltage divided by
the load resistance, overdriving produces a
minority carrier current flow into the base in
excess of this limit. Some of the excess car-—
riers are thus stored in the base and continue
to flow to the collector after the input signal
has returned to zero or reversed. Serious back-
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Fig. 6 - Back-porch width with overdriving.

porch effect shifts the average timing of the
sync output pulses and will cause a phase shift
in many types of horizontal phase detectors.
Other types of phase detector work primarily
from the front portion of the sync pulses and
will be little affected. In any case it is
possible with a medium—frequency transistor
such as the SX-160 to get adequate overdriving
for good limiting and rise time without pro-
ducing serious back-porch effect.

Driving Source

Transistors operated with common emitter
or base have a low input resistance. The par-
ticular value of resistance varies considerably
depending on transistor characteristics, cir-
cuit parameters, and operating current. An
average SX-160 as typically operated in a sync
separator with common emitter and an 8200-ohm
collector load has an input resistance on the
order of 500 to 1000 ohms within its amplifying
range. Beyond the saturation point the input
resistance falls to a fraction of this value;
below cutoff it may rise to over a megohm. |t
is evident that a low—impedance video source is
desirable to drive transistorized sync and
a-g-c circuits most effectively. Since at low
power levels a transistor is essentially a
current-driven device, a high source impedance
with a signal voltage proportionally increased
to supply the required signal current might
also be satisfactory. However, there are two
limitations to the use of such a high-impedance
source: (1) the high video amplitude existing
between sync pulses while the transistor is at
cutoff will cause increased base-to-emitter
leakage, thus disturbing the bias, and (2) the
source impedance adds to the base resistance
to produce, in conjunction with Cysq, a longer
rise—time of the output sync pulses.

It seems basic to a-g—c circuits that the
video signal must be d-c coupled to the a-g-c
rectifier or amplifier. Otherwise a sudden
increase in signal strength can overload the
i-f amplifier, reduce the a-c video component,
and block the receiver as a result of the
faulty information derived from the a-c signal.
Since transistors will not withstand the normal
plate voltages encountered in a television
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receiver, this means that the video signal
applied to an a-g-c or combined sync and a-g-c
transistor circuit must come from a source
close to ground potential.

One obvious source of such a video signal
is the second detector load. Since the trans-—
istors tested had a base-to-emitter capacity on
the order of 15 puf in the cutoff condition,
such a transistor must be tapped down at least
to the mid-point of the detector load to prevent
undue capacitive loading. Unfortunately, the
detector signal level in terms of video current
available to the separator is not sufficient to
operate the more economical separator circuits.
A further disadvantage of this signal source is
that any impulse noise present has not yet been
clipped by the first video amplifier.

A second possible video source is from a
resistive divider from video plate to ground as
shown at point A of Fig. 7a. For some separator
and a-g-c circuits this source is quite satis-
factory. However, since the impedance of the
diwider must be high compared with the plate-
to-B+ load to maintain the necessary video
plate voltage, only a fraction of the total
video plate current is available to the trans-—
istor circuits. In cases where the signal
source need not be near d-c ground, as in a
capacity-coupled separator, the full video
signal current is available from a tap (B) on
the normal video plate load.

A third video source which eliminates most
of the disadvantages listed above is shown in
Fig. 7b. The voltage developed across R,, the
normal cathode resistor, is not usually suf-
ficient to supply the sync and a-g-c circuits.
An additional resistor, R,, is added to in-
crease the video voltage at the cathode. This
does not introduce degeneration since it is not
in series with the grid-to-cathode voltage
applied from the second detector load. Taking
the signal from point C, the source impedance
is low and grounded and carries the full video
current inV,. Optionally, a variable resistance
R, can be inserted as a contrast control. As
the resistance of R, is increased, the voltage
across it increases, but the voltage across R,
decreases as degeneration decreases the gain of
V,. The result is that the voltage to the
separator can be kept relatively constant. If
the resistance of R, is made too great, the
current available to the separator may be in-

sufficient, but afair range of contrast control
may be achieved. In this circuit the capacity of
the V, grid lead to ground is effectively in-
creased by the added video voltage developed
across the R,. This capacity should therefore
be kept as low as possible.

Vi
VIDEO AMP

VIDEO AMP

ey
\ out

2NDDET. o

]

T (1K)
_ (OPTIONAL)

Rq
(220)

(b)
Fis. 7 - Driving siénal sources.

Two-Stage Sync Separators

A critical factor in a transistorized sync
separator is maintaining the proper separation
bias level. Even with a good a-g-c system the
video level applied to the separator will
change considerably with changes in line volt-
age, a-g-c control setting, and the extreme
range in signal levels which may be encountered.
Fig. 8 illustrates how the separation level,
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Fig. 8 - Adjustment of separation level.

i.e., the level where the separator begins to
conduct, must change with signal level. This
obviously requires the use of self-adjusting
rather than fixed bias.

Fig. 9 illustrates one form of two-stage
sync separator. The emitter current flowing
through R, establishes an emitter bias which
biases the base-emitter junction of T, in the
reverse direction except during sync. Collector
current flows during sync to produce sync
output pulses across R,. E, and R, are pro-
portioned to avoid collector saturation, so
that the pulse amplitude across R, varies
somewhat with variations in input amplitude.
The emitter current likewise varies with signal
amplitude so that the bias is kept at the
proper level for separation on all signals,
This circuit is analogous to the cathode-biased
vacuum—-tube separator frequently used.

i T c2

kY
T2
(C.IUF) -+

(2.0UF) SYNC OUT
Ra
R3 (8200)
(220K) L Eg
= —f(|5v)

— E3
T(Zov) =

Fig. 9 - Two-stage sync separator.

The first separator in Fig. 9 is rela-
tively non-critical of transistor character—
istics, assuming that the transistor has ade-
quate high-frequency response to give the
required rise time. The collector current vs
base-to-emitter voltage characteristic at low
currents has been found fairly constant from
unit to unit, at least for a given transistor
type. The input resistance varies considerably,
particularly with variations in «, but this
does not affect the circuit opération if the
signal has a sufficiently low impedance. An

advantage of placing bias resistor R, in the
emitter circuit is that if the d-c impedance
of the base circuit is low, the collector-to-
base leakage current, lco» does not appreciably
affect the bias. Between sync pulses the base-
emitter junction is biased in the reverse
direction, and any leakage at this junction,
legr, will flow through R,. In a transistor
whose characteristics are satisfactory for the
circuit, lg, should be small compared wi'th the
average emitter current, and hence have only a
minor effect on bias.

In the circuit of Fig. 9 a second trans-
istor T, is used to amplify and limit the
amplitude of the pulses across R,. T, is
operated so that it is driven to saturation
during sync by any usable signal. This provides
sync of uniform amplitude and cuts off any
noise pulses at sync level. Since the sync has
been completely separated from the blanking
pulses by T,, it would be possible to operate
T, with fixed bias or with direct coupling.
However, the bias would have to be set so that
T, would saturate on the sync of weak signals;
this means that on a strong signal T, would be
heavily overdriven. The result is a considerable
widening of horizontal sync on strong signals
due to back-porch effect. Such heavy over-
driving is avoided by using self-bias on T,,
as is shown in Fig. 9. Bias E, is adjusted so
that T, will saturate on very weak sync. A
transistor driven to collector saturation
ceases to give normal transistor action since
the collector current is fixed. The base-to-
emitter characteristic under this condition is
like that of a junction diode and has a low
forward resistance. The effect of saturation on
input resistance is shown in Fig. 10. The input
circuit of T, thus functionsasa clamp circuit,
producing sufficient reverse bias so that T, is
always overdriven but never to the extent of
producing excessive back-porch widening of the
sync o&tput. The average base current |, due to
conduction during sync, charges C, and must

equal the currents discharging C,:
|b=|3+ICO+'

where ls = current through bias resistor R,

eo

lco = collector junction reverse leak-
age current

| emitter junction reverse leakage

eo
current

The base current actually flowing during
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sync will be the average |y divided by the duty
factor of sync; this is about 12 |,. Variations
of I, with signal level will be minimized by
making E, relatively large compared with the
amplitude of sync applied to T,. The primary
effect of elevated temperature on T, is to
increase the base current flow during sync as a
co and lggy. With an ex-
perimental SX-161 transistor (the n—-p-n counter-—
part of the experimental SX-160) an induced
change in |, of 100 microamperes changed the
output pulse width 0.5 microseconds. A similar
increase in I,y and lg, would have the same
effect. The 2N35 exhibited a greater storage
effect, the output pulse being widened 2 micro-
seconds by the same change in |, .

result of increased |

The two-transistor separator of Fig. 9,
driven by the circuit-of Fig. 7b, was connected
to an RCA receiver. The sync output was applied
to the balanced horizontal transistor phase
detector described in LB-914, 4 Symmetrical
Transistor Phase Detector for Horizontal
Synchronization. An SX-160 and an SX-161 were

used as T, and T, respectively. When the smaller
values of C, and C, were used, for separation
of horizontal sync only, the performance of the
circuit was quite satisfactory. Sync held over
the full range of usable signal levels and
produced no shift in raster when the sync in
the signal was reduced to 12 per cent. Trans-—
istor interchangeability was good and simulated
increases of 100 microamperes in |,y and lgq in
both stages produced only minor changes in
centering. When the larger values of C, and C,
are used to permit separation of both hori-
zontal and vertical sync, performance issimilar
except for the decrease in horizontal impulse
noise immunity resulting from the longer time
constants. This effect is discussed in a later
section.

The circuit of Fig. 9 produces negative
sync output which, as mentioned, is suitable
for driving the transistor phase detector
described in LB-914. The sync polarity may be
reversed by operating T, as a common collector
amplifier or by operating T, as a common emit-
ter amplifier. Fig. 9 is presented as an ex-
ample of a two-stage separator, and the dis-
cussion thereof explains some of the design
factors involved. Many variations are pos—
sible. Since for each of the two stages there
are three possible amplifier types (common
emitter, base, or collector) two basic trans—
istor types (p-n-p or n-p-n) and three means of
biasing (self-base bias, self-emitter bias, or
direct coupling), the number of possible com—
binations is in the hundreds. Many such com-
binations have obvious disadvantages, but many
others would be workable circuits. Although it
has not been possible to test all of these, the
circuit of Fig. 9 is believed to be among the
better two-stage separators.

One-Stage Sync Separators

The two functions of sync separation and
sync clipping are usually performed by separate
vacuum tubes in commercial television receivers.
A two-stage transistor separator was discussed
in the previous section. However, the sharp
cut-off and saturation characteristics of the
junction transistor make possible its use as a
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one-stage separator, in which the same stage
both separates and clips the sync pulses.

The one-stage separator is shown
11. The bias developed by the emitter current
flow through R, permits T, to conduct only
during sync. At this time T,
collector saturation, thus clipping the tops
as any noise that may be pre-
The output of T, is thus double clipped
and will have a fixed output amplitude approxi-
to E,s
also be built with the self-bias elements R,
and C, but this has the
disadvantage that collector leakage current |.,
passes through the bias resistor.

in Fig.

is driven to

of sync as well
sient.

mately equal A one-stage separator can

in the base circuit,

There are certain differences in the self-
biasing action between Fig. 11 and T, of Fig. 9.
In Fig. 9, T, is not driven to saturation. The
average collector current will thus vary with
signal level. Since the collector current is
the major component of the emitter current, it
will

signal

cause adjustments in emitter bias with

level. The change in base current re-
quired to produce agiven change in bias current
is low because of the base-to-emitter current

gain of the transistor.

SYNC OUT

Fig.

11 - One stage sync separator.

In Fig. 11, since the collector js driven

to saturation during sync at all signal levels,
the collector current cannot increase with
If the emitter bias
properly to varying signal levels,

ment must then come from changes

signal level. is to adjust
the adjust-
in base—to-
emitter current flow. As previously noted,
after collector saturation, the base-emitter
junction takes on the characteristic of a
forwardly biased diode. The fall in input
resistance beyond saturation is shown by the
change in slope of the dotted curve of Fig. 10.
The resistance falls well below 100 ohms. In
this circuit the rectified itsel f

must provide the variations without

input signal
in bias,

benefit of the current gain of the transistor.
The relationship between the required input
and source impedance and the
variations encountered amplitude and
leo Will be illustrated by an example. The
separator circuit of Fig. 11, driven by the
circuit of Fig. 7a, installed in an RCA
receiver. The source impedance to the separator
was 250 ohms and the absolute
tips varied from +1 to +4 volts above ground
for maximum combined excursions of a-g-c con-
trol setting and signal strength. Since the
emitter bias closely follows the level of sync

signal level

in signal
was

level of sync

tips, this means a 3-volt variation across R,.
This change in current through R, due to change
in signal level will be called Alg; in this
case it is equal to 33 microamperes.

Let us allow a 50 microamperes variation
with temperature and unit to unit dif-
Now equating Aly, the maximum re-
sultant variation in current charging C, during
each sync pulse,
discharging C,:

in lgg

ferences.

to the variations in currents

A|b=A| + Al =

s eo 83 microamperes

Dividing the above average value by the duty
factor of sync to get the base current flowing
during each sync pulse gives about 1 ma. The
is about 4 volts
Sync normally repre-
so that 4 ma of
load.

normal video input signal
across the 250-ohm load.
sents 1 volt of this signal,
sync current flows in the source Since
the input

saturation

resistance of the transistor at

is very low, most of this current
is available as input current to the transistor.
Thus there is a safety factor to take care of
weak signals or low percentage sync. The per-—
formance of the system under adverse signal
conditions and normal temperature variations is
good, but details will in the fol-
lowing section where a more refined version of
the circuit is given. |t may be noted here that
increasing R, will decrease that part of Al
due to signal level variations, but will not
change the effect of temperature changes. |If
the allowance made for leo could be reduced,

impedance could be raised.

be given

the signal source

It is also possible to build a common-base
single-transistor separator as shown
12. This arrangement produces a shorter rise-
time than would be achieved with the same

in Fig.
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SYNC OUT

4Fmﬁra F:

VIDEO AMP
Fig. 12 - Common base one stagde sjync

separator.

The
since

transistor operated with common emitter.

biasing action is very similar; however,
the video source must supply the sync output
current directly,
greater video input current for proper separa-

tion.

this circuit requires a

Sync Separator Noise Immunity

The
receiver

synchronizing ability of a television
in the presence of impulse noise is a
of the noise characteristicseof both
and the a-g—c circuits. This discus-

One character-

function
the sync
sion is devoted.to the former.
istic of a sync separator which aids noise
is the ability to clip off noise so
of the sync

immunity
that it
output.

never exceeds the level

vious sections do this. Another very important
factor
off for long periods following noise pulses.
Impulse noise disturbances are normally of
relatively short duration and low duty factor.

The loss of sync information during the actual

is that the separator not block or cut

noise pulses usually does little harm. However,
if the separator has long time constants that
can charge on the noise pulses and keep the

separator cut off for a long time thereafter,

a serious loss of sync information results.
A long separation time constant is neces-
sary for the separation of vertical sync. |f

horizontal
the time constant must be on the order of 100
times that required for horizontal
alone. This seriously affects horizontal
immunity as shown by a comparison of lines 2
and 4 in Table |I.
solutions to the problem
separators,

sync is taken from the same circuit,

separation
noise

One of the most effective
is the use of two
one optimized for horizontal and
one for vertical. This represents an added
expense, although the practicality of the one
transistor separator makes it less so.

Another popular solution in vacuum tube
circuits is the use of a double time constant
in the grid circuit of the separator. The ap-
plication of this principle to a transistor

13.

In vacuum tube circuits the equivalent

circuit is shown on Fig.

in

The separators described in the pre- the grid circuit of Rg, which is part of the
Table |
Comparative Sync Separator Noise Immunity
Minimum signal level giving good
horizontal synchronization in

Sync Circuit

presence of impulse noise

1. Standard RCA KCS-82 sync circuit
(3 tube sections)

2. Fig. 11, one-stage transistor
separator

3. Fig. 13, above with double time
constant

4. Fig. 11 with C, = 0.022 uf for
horiz. separation only

5. Fig. 14, transistor with diode

controlled time-constant

2V Detector Level | 6V Detector Level
380 uv 200 uv
3000 1200
800 250
70 70
300 200
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C3
(OIUF)
SYNC OUT
R2
(8200)

(Z.Sl'JF)_ c2
: I‘ (15v)
E - =

- (mhfi

Fig. 18 - One stage separator with double
time-constant.

short time constant combination, is made very
large so that it limits the degree of charging
possible in the large time constant circuit.
The presence of this series resistance does not
seriously reduce the tube gain to vertical sync
because of the very high input resistance of
the vacuum tube. The low input resistance of a
transistor amplifier limits the usefulness of
such a circuit.

In this case, R, reduces the separator
gain to vertical sync, and hence must be re-
stricted in value. The values shown in Fig. 13
reduced the vertical gain of the circuit by
about one-half. Comparison of lines 2" and 3
shows about a 3 to 1 improvement in horizontal
noise immunity.

The common channel separator circuit of
Fig. 14 gives a marked improvement in noise
immunity without appreciable loss in gain. This
circuit is basically the common-emitter single-
transistor separator previously described,
adapted for positive power supply operation.
However, it has two R-C time constant com-
binations in the emitter circuit which are
brought into play at the proper time by diode
D #

1
T N
+100V lSX-I.SO) p—
R7 Rs L
Cy (39K) (8.2K) V SYNG
U = (5\?’:) Re Cq
2l i (33K) +OOISUF'
- Re | l( )
(6.8K) 1 o
= R (SX-100)
Co Ry 2 {
220 I(.O}SUF) (390K) (470K) IR Ra cs
£ = = +100V (390K)  >(470K) I(M}F)

+l00v

Fig. 14 - One stage sync separator with diode
controlled time-constant.

During each sync pulse, the emitter current
of T, biases D, in the forward direction,
placing the long time constant of R,-R,-C, in

the bias circuit. This will maintain the emitter
bias for the duration of the vertical sync
pulse, permitting its proper separation. Any
noise pulses will also cause D, to conduct,
charging C,. However, after the noise pulse the
excess charge on C, will keep D, open; and
horizontal separation can resume as soon as
the potential across the short time constant
combination R,-R,-C, reaches the normal value.
Comparison of lines 2 and 5 shows an average
8 to 1 improvement in horizontal noise immunity
for the double time constant circuit.

Performance of One-Stage Sync Separator

= 3 VOLTS

| DIV,

I DIV. = 6 P SEC

Fié. 15a - Horizontal rate.

| DIV. = 3 VOLTS

| DIV, = 1200 MSEC
Fig. 15b - Field rate.

1 DIV. =3 VOLTS

| DIV.= 240 U SEC

Fig. 15c - Expanded vert. sync.

Fig. 15 - Sync output waveforms (one
transistor separator of Fig. 14 with off
the air signal).
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The one-stage separator with diode con-
14, driven
was temporarily

shown
7b,
installed in an RCA receiver and checked against

trolled time constant in Fig.

by the circuit of Fig.
requirements. The results are sum-—
Those characteristics which
cannot be expressed in absolute terms
terms of comparison with the
KCS-82 sync separator.

commercial
marized below.
readily
are given in
normal

intel -
is held

The weakest
ligible signal
in sync.

Weak Sig¢nal Performance:

Sync Separation: No blanking appears in sync
and no raster changes appear
until sync is reduced below
15 per cent for most SX-160

transistors.

Output Waveform: 0.4 usec rise—-time,

decay. (See Fig. 15).

1 usec

Raster Straightness: No noticeable rasterbends.

Impulse Noise: Vertical and horizontal synch-
ronization comparable with the

normal KCS-82. (See Table 1).

Withstands
severe flutter than
circuit.

somewhat more
KCS-82

Airplane Flutter:

Ten out of ten
SX-160 trans-
istors, selected
for Ve.e>30volts,
performed satis-—
factorily.

Transistor Interchangeability:

Three of the above trans-
istors chosen at random
were heated to 60°C without
appreciable change in per-—
formance. The highest I%
was 30 microamperes at 27 %
and 80 microamperes at 60°C.

Temperature Effect:

Good separation from 85
t0.130 volts.

Line Voltage Tolerance:

MC fw
) Hunter C. G%odrich

Advanced Development Section
RCA Victor Television Division



