6326-A

VIDICON

Magnetic Focus
Magnetic Deflection

For Film and Live Pickup
with Color or Black-and-White TV Cameras
600-Line Resolution

{"-Diameter Bulb
6-1/4" Length

TENTATIVE DATA

RCA-6326-A is a small camera tube intended
primarily for use in compact color television
cameras utilizing the method of simultaneous

pickup of the fitm or live
subjects to be televised. This

method employs three 6326-A's—-
one for each channel--to produce
the
the formation

information necessary for
of a color-
image. The 6326-A
is also suitable for use in

television

black~and-white TV cameras for
either film or live pickup. In
either color or black-and-white
service, the 6326-A can provide
a picture of high quality for
broadcasting or industrial
television applications. Its
resolution capability is about

600 television lines.

Utilizing a photoconductive
layer as its light-sensitive
element, the 6326-A has a sensi-
tivity such that
iltumination

it requires
levels comparable
to those required for motion-
picture film cameras. The
spectral response of the 6326-A
covers the entire visible
spectrum and enables the tube

to translate color very accurately when operated
in a color camera with appropriate color filters

and optical arrangements.

Featured in the design of the 6326-A is a
tipless structure which allows the use of a
longer deflecting yoke thanaside-tip structure.
The longer yoke offers the advantages of

deflecting power, and a narrower deflecting angle

less

which effectively reduces deflection distortion

and improves the center—-to-edge focus of the

beam. Inaddition, the tipless structure simpli-
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fies the layout of optical arrangements for light

splitting in a color system.

The 6326-A41is an improved version of the 6326
and is unilaterally interchangeable with 1t.

PRINCIPLES OF OPERATION

The structural arrangement of the 6326-A,
shown in Fig.|, consists of the signal electrode
whicin is a transparent conducting film on the
inner surface of the faceplate; a light-sensitive
element consisting of a thin layer of photocon-~

ductive material deposited on the signal elec-
trode; a fine mesh screen (grid No.5) located
adjacent to the photoconductive layer; a beam-

focusing electrode (grid No.4) connected to grid
No.5; a dynamic—focusing electrode (grid No.3);
and an electron gun for producing a beam of
electrons.

Each element of the photoconductive layer is
an insulator in the dark but becomes slightly
conductive when it is illuminated and acts like
a leaky capacitor having one plate at the fixed
positive potential of the signal electrode and
the other floating. When light from the film or
live subject being televised is focused on
the photoconductive-layer surface next to the
faceplate, each ifluminated layer element con-
ducts slightly depending on the amount of illumi-
nation on the element and thus causes the poten-
tial of its opposite surface {on the gun side)
to rise in less than the time of one frame toward

that of the signal-electrode potential. Hence,
there appears on the gun side of the entire layer
surface a positive potential pattern, composed

of the various element potentials, corresponding
to the pattern of light from the film projector,
or live subject, imaged on the layer.

The gun side of the photoconductive layer is
scanned by a low-velocity electron beam produced
by theelectron gun. This gun contains a thermi-
onic cathode, a control grid (grid No.l), and an
accelerating grid (grid No.2). The beam is
focused at the surface of the photoconductive
layer by the combined action of the uniform
magnetic field of an external coil and the elec—
trostatic fields of grids No.3 and No.4. |f de~
sired, grid No.3 may be operated separately to
permit the use of circuitry to provide for the
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feature of dynamic focusing. Grid No.5 serves
to provide a uniform decelerating field between
itself and the photoconductive layer so that the
electron beam will approach the layer inadirec-
tion perpendicular to it--a condition necessary
for driving the surface to cathode potential.
The beam electrons approach the layer at low
velocity because of the lower operating potential
of the signal electrode.
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92C5-9080

Fig.1- Schematic Arrangement of Type 6326-A.

When the gun side of the photoconductive
layer with its positive potential pattern is
scanned by the electron beam, electrons are de-
posited fromthe beam until the surface potential
is reduced tothat of the cathode, and thereafter
are turned back to form a return beam which is
not utilized. Deposition of electrons on the
scanned surface of any particular element of the
layer causes & change in the difference of po-
tential between the two surfaces of the element.
When the two surfaces of the element, which in
effect is a charged capacitor, are connected
through the external signal-electrode circuit
and the scanning beam, a capacitive current is
produced and constitutes the video signal. The
magnitude of the current is proportional to the
surface potential of the element being scanned
and to the rate of scan. The video-signal cur-
rent is then used to develop a signal output
voltage across a load resistor. The signal po-
larity is such that for highlights in the film
or live subject, the grid of the first video-
amplifier tube swings in a negative direction.

Atignment of the beam is accomplished by a
transverse magnetic field produced by external
coils located at the base end of the focusing coil.

Deflection of the beam is accomplished by
transverse magnetic fields produced by external
deflecting coils.

DATA
General:
Heater, for Unipotential Cathode:
Voltage (ACor DC) . . . + + « « « « . 6.3%10% volts
Current. . . . . . . ¢« ¢« ¢ e v o oo 0,6 amp

Direct Interelectrode Capacitance:*

Signal electrode to
all other electrodes . . . . . . W.5 puf
Spectral Response. . . . . . . . . . See Curves in Fig.10
Photoconductive Layer:
Maximum useful diagonal of
rectangular jmage (4 x 3
aspect ratio). . . . . L . . . . . . 0.62 inch
Orientation of quality rectangle--Proper orientation is
obtained when the horizontal scan is es—
sentially paraliel to the straight sides
of the masked portions of the faceplate.
The straight sides are paratlel to the
plane passing through the tube axis and

short index gun. The masking is for ori-
entation only and does not define the
proper scanned area of the photocon~

ductive layer.
Focusing Method. . . . . . . . v v « v « v « .
Deflection Method. . . . . . + . . « « . . . . . Magnetic
Overall Length . . . . . . . . o . o . . 6=1/4" 2 1/y"
Greatest Diameter. . . . . . « « « « . . 1.125" t 0,010"
T
Base . . . . Small-Button Ditetrar 8-Pin (JETEC No.E8-11)
Operating Position . .Approx. horizontal, or faceplate up

. Magnetic

Weight (APProX.) v v v v v v 4 4 v 4 v v o s w v v . 202
Maximum Ratings, Absolute Values:
SIGNAL-ELECTRODE VOLTAGE . . . . . . . . 100 max. volts
GRID~NO.5 & GRID-No.% VOLTAGE. . . . . . 350 max. volts
GRID-N0.3 VOLTAGE. + + + & « « « + +» « . 350 max. volts
GRID-N0.2 VOLTAGE., . . . . +« + + 4« « « « 350 max. volts
GRID-No.1 VOLTAGE:
Negative bias value. . . . . . . . . . 125 max. volts
Positive bias value. . . « . . . . . . 0 max. volts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with
respect to cathode, . . . 125 max. volts
Heater positive with
respect to cathode. . . . 10 max. volts
FACEPLATE:
f1tumination . . . . . . . . . . . . . 1000 max. ft—c
Temperature. . . . . . . « . ¢ . 0 . . 60 max. °c
Typical Operation with Static Focusing:
Grid No.3 connected to grids No.4 and No.5;
scanned area of 1/2" x 3/8"
Faceplate Illumination:
Average highlight‘, for
pickup from film. . . . . . . 50 to 300 ft-c
Constant highlight,
for pickup from 1limited-
motion live scenes. . . . . . 20 ft-c
Signal-Electrode Voltage:
For pickup from film . . . . . . . . 20 to 40 volts
For pickup from limited-motion
live scenes « « « + v « « . . 40 to 70 wvolts
Grid-No.5 (Decelerator) and
Grids—No.4 & No.3, (Beam-Focus
Electrodes ) Voltage. . . . . 200 t0o 300 volts
Grid-No.2 (Accelerator) Voltage. . . . 300 volts

Grid—No.1 Voltage for

Picturé cutoff® . . . . .. -5 to —100 volts

Highlight Signal-Electrode Current. . . 0.3t0 0.4  pamp
Average Signal-Output Current® . . . . 0.1to00.2  upamp
Peak Signal-Output Current . . . . . . 0.3 to 0.4 pamp
Maximum Dark Current:
For pickup from film . . . . . . . . 0.004 pamp
For pickup from 1imited-motion
live scenes, « « « « v & & 0.02 pamp
Average "Gamma" of Transfer
Characteristic for signal-output
current between 0.02 pamp and
0.2 MEMP & & v & 4 s 4 o s 2 s o o & 0.65
Visual Equivalent Signal-to-Noise
Ratio {Approx.)0 . . . . . 300:1.
Minimum Peak-to-Peak 8lanking Voltage:
when applied to grid No.1. . . . . . 40 volts
Wwhen applied to cathode. . . . . . . 10 volts

Field Strength of Adjustable

Alignment Coil . . . . . . . . . . . 0told4 gausses



Typical Operation with Dynamic Focusing:

Grid No.3 used separately as Dynamic Focusing Electrode;
scanned area of 1/2" x 3/8"

Values are the same as shown above for Iypical Operation
with Static Focusing except as follows:

Grid-No.5 (Decelerator) and Grid-No.u

Beam—Focus Electrode**) Voltage . 200 to 300 volts
Grid-No.3 (Dynamic-Focus
Electrode™™) voltage:
DC value . [ 140 to 240 volts
Peak-to-peak value {(Approx.) . . . . . 60 volts

é This capacitance, which effectively is the output im-
gedance of the 6326-A, is increased by about 3 uuf when
he tube ismounted in the deflecting-yoke and focusing-
coil assembly. The resistive component of the output
impedance is in the order of 100 megohms,

Averaged over the time of one TV frame.

Beam focus is obtained by combined effect of grids—No,u
& No.3 voltage which should be adjustable over indi-
cated range, and a focusing coil having an average
field strength of 40 gausses.

® with no blanking voltage on grid No.i.

# Defined as the component of the signal-electrode cur~
rent after the dark~current component has been subtracted.

O For amplifier system shown in Fig.5 (b). Because the

noise in such a system is predominately of the high-
frequency type, the visual equivalent signal-to-noise

ratio is taken as the ratio of high]i?ht video-signal
current to rms noise current, multiptied by a factor
of 3.

** static beam focus is obtained by combined effect of

grid-No.u4 voltage which should be adjustable over in-—
dicated range, and a focusing coil having an average
field strength of 40 gausses. Dynamic beam focus to
give improved edge focus is supplementary to static
beam focus and is accomplished by adjusting the dc
grid-No.3 voltage to a value about 60 volts lower than
that of grid No.4 and by applying to grid No.3 an ac
voltage having parabolitc waveform. (For circuit, see

Fig.3.)

OPERATING CONSIDERATIONS

The maximum ratings shown for the 6326-A are
limiting values above which its serviceability
may be impaired from the viewpoint of life and
satisfactory performance. Therefore, in order
not to exceed these maximum ratings, the equip-
ment designer has the responsibility of deter-
mining an average design value for each rating
below the absclute value of that rating by an
amount such that the absolute values will never
be exceeded under any usual conditions of supply—
voltage variation, load variation, or manufactur-
ing variation in the equipment itself.

In the handling of the 6326~A, precautions
should be taken to keep the tube in a verticat
positionwith the faceplate up. This procedurewill
prevent any loose particles in the tube fromcausing
possible damage to the photoconductive layer.

The base pins of the 6326-A fit the ditetrar
8-contact connector, such as Cinch No.54A18088,
or equivalent.

The stgnal-electrode connection is made by a
suitable spring contact bearing against the edge
of the metal flange at the face end of the tube.
This spring contact may conveniently be provided
as part of the focusing-coil design.

Support for the 6326—A is provided by a suit-
able spring-finger suspension at the face end of
the tube and by a clamping mechanism near the

base end. Orientation of the 6326-A in its sup-
port should be such that the horizontal scan is
essentially parallel to the straight sides of the
masked portions of the faceplate. The straight
sides are parallel to the plane passing through
the tube axis and short index pin.

The optical system associatedwith the 6326-A
should be of high quality and provide depth of
focus sufficient to focus a sharp image on the

photoconductive layer.
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Fig.2 - Typical Characteristic of Type 6326-A.

Thedeflecting yoke and focusing coil, designed
to fit around the tipless structure of the

6326-A, should extend 1/4 to /2 inch beyond the
faceplate of the tube, as shown in Fig.l. A tong
yoke, in comparison with a short yoke, not only

requires less deflecting power but also deflects
the beam through a narrower angle which effect-
ively gives better center-to-edge focus and re-
duces geometric distortionof the image. Freedom



from such distortion is particularly important
in color cameras utilizing the method of simul-
taneous pickup in which three images must be
identical for proper registration of the three
video signals.

The yoke should be positioned so that the
end of the deflecting coils toward the base of
the tube will not extend more than 3-1/2 inches
from the faceplate.

Electrostatic shielding of the signal elec-
trode fromexternal fields is required to prevent
interference effects in the picture. Effective
shielding from the fields produced by the de-
flecting components is ordinarily provided by
grounding ashield on the inside of the faceplate
end of the focusing coil and by grounding a shield
on the inside of the deflecting yoke.

The temperature of the

faceplate should not exceed HOR. PARABOLIC

tube when it is subsequently operated at a
lower temperature.

The signal-electrode voltage should be ob-
tained from an adjustable dc source. As the
signal-electrode voltage is increased, the signal-
output-to-dark-current ratio decreases, as shown
in Fig.2. When the 6326-A is used for pickup
from film, the signal-electrode voltage should
be set at a value where the dark-current back-
ground is absolutely flat or uniform. This same
value is also suitable for pickup from limited-
motion live scenes when sufficient light is
available on the face of the tube. For proper
ad justment of the signal-electrode voltage on
each 6326-A, see sequence of adjustments on page 9.

The signal-electrode voltage required for a
given sensitivity and dark current may change

VERT. PARABOLIC
WAVE AMPLITUDE
60°C ( 140°F ), either during WAVEOAB_/II_F;IBIL'I'UDE Rg [ CONTROL Ri2
. CON —AAA -
operation or storage of R3 Rh ?ﬁﬁ%ﬁN$%§F
the 6326-A. Operation rAﬁN . NXN r——ﬁ
i - T4 TO GRID N23
with a‘faceplate tempe ra = l_ o D A
ture in the range from A s c VIDICON
about 25° to 350C (77° to c T L 58 Re  Ro .
990F) is recommended. The HOR. f ! 6EE:E Qﬂﬁaﬂ
_ DRIVE ¢ TYPE c - L.
tempeﬁature of the face PULSE < /&Tj BBQT-A BT\Cw =Cl3 v
plate isdetermined by the {¢ 5 5 V—t—sf = PEAK TO PEAK
combined heating effects J_L 3 A CyL
of the incident illumi- Lov A8 ¢
nation on the faceplate, 1 A R
- 10 1 R R- SR
the associated components, Ry Ry Ris SRis SRi7<Ris
and the tube itself. .To VERT.
reduce these heating DRIVE
. . R PULSE C2
effects in film-pickup |} O L 4
. \ |
cameras and permit oper-— = Sod 02CS-8In
ation in the preferred Ly 290v
temperature range with a
high vatue of illumination, All capacitor voltages are working values
the use of an infrared C1: 0,002 uf, 200 volts C4 C11: 10 uf, 300 volts C7: 0,01 uf, 300 volts
£i h C2: 0.25 uf, 200 voits C5: 0.1 uf, 300 volts ¢8: 0,03 uf, 300 volts
ilter between the pro— (3¢l 0,001 uf, 300 volts £6C12 C13:0.25 uf, 300 volts  C10: 0,005 pf, 300 volts
jector and faceplate as
J P . All resistors are of the carbon-composition type
well asablast of cooling
: . R1 R7 R18: 500000 ohms, R6: 240000 ohms, 1/2 watt R13: 4000 ohms, 1/2 watt
air directed across the 172 watt R8 R9: 750000 ohms, 1/2 R1L: 10000-ohm potenti-
faceplate from a bloweris R2: 55000 ohms, 1/2 watt watt ometer, 2 watts
R3 Ru: 250000-ohm potenti- R10 R11: 6800 ohms, 1/2 R16: 1 megohm, 1/2 watt
recommended. ometer, 2 watts 1, JMatt  Ri6'Ri7: 300 ohms, 1/2
. : : 2500 ohms, 1/2 watt tt
Slgnal—output current RS5: 10000 ohms, 1 watt R12: 25 ms wa
and dark current both Fig.g - Typical Circuit for Supplying Dynamic
increase with increasing Focusing Voltage to Type 6326-A.
faceplate temperature for
agivensignal-electrode voltageand illumination. gradually during the life of the tube. By making

Since the dark current increases the more rapidly
of the two, it is necessary to reduce the signal-
electrode voltage inan effort to restore the ratio
of signal-output current to dark current. Oper-
ation at higher faceplate temperatures causes
some sacrifice in performance because the sensi-
tivity at a given signal-output-to-dark-current
ratio (or thesignal-output-to-dark-current ratio
at a given sensitivity) is somewhat reduced.
Operation at the higher temperatures, however,
does not adversely affect the performance of the

the signal-electrode voltage suppl!y adjustable,
the equipment designer can provide means to
compensate for these changes.

The grid-No.4 and the grid-No.3 voltage (dc)
should be obtained from a common source. When
the 6326-A is used without dynamic focusing, grid
No.3 should be connected to grids No.4 and No.5,
and the voltage source should be adjustable over
a range from 200 to 300 volts. Static focusing
is obtained by the combined effect of the adjust-
able grid-No.3-and~grid-No.4 voltage and the



magnetic field of a focusing
coil capable of providing a fixed

strength of 40 gausses at its
center.

When advantage is takenof the

feature of the 6326-A which
permits the use of dynamic fo-
cusing to provide improved edge
focus, grid No.3 is operated
separate ly as the dynamic—-focusing
electrode. In this case, the
voltage source for grid No.4
should be ad justable over a range
from 200 to 300 volts, and grid
No.3 is supplied with a dc volt-
age having avalue about 60 volts
lower than that applied to grid
No.4. In addition, grid No.3 is
supplied with an ac voltage ob-
tained from a circuit as shown in =
Fig.3. In this circuit, the wave—
shape of the horizontal and verti-
cal scanning voltages ismodified (4

:

SIGNAL
ELECTRODE
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C4: 0.01 uf, 300 volts (working R3: 50000-ohm potentiometer, 2 watts
so that a resultant voltage having _voltage) Ri: 70000 ohms, 1/2 watt
. R \ C2: 0.1 uf, 300 volts (working RE: 5000 ohms, 1/2 watt
parabolic waveform is applied voltage) R6: 10000 ohms, 1/2 watt
to grid No.3. €3 €5: 0.1 uf, 200 volts {working R7: 200000 ohms, 1/2 watt
voltage) R8: 50000 ohms, 1/2 watt, non-
The grid-No.1 voltage should C€6: ¥ uf, electrolytic, 300 volts inductive
. working voltage) R9: 100000 ohms, 1/2 watt
be adjustable from O to —110 R1i: 120000 ohms, 1/2 watt R10: 500000-ohm'potent jometer, 2 watts
volts. R2: 100000-ohm potentiometer , 2 watts R11: 1000 ohms, 1/2 watt, non-inductive

The dc voltages required by
the 6326-A when operating with
static focusing can be provided
by the circuit shown in Fig.4(a);
and when operated with dynamic focusing, by the
circuit shown in Fig.4(b).

A blanking signal should be supplied to grid
No.! or to the cathode to prevent the electron
beam from striking the photoconductive layer
during the return portions of the horizontal and
vertical deflecting cycles. Unless this is done,
the camera-tube return {ines will appear in the
reproduced picture. The blanking signal is a
series of negative voltage pulses when it is
applied to grid No.l, or a series of positive
voltage pulses when it is applied to the cathode.

Beam intensity is controlled by the amount
of negative voltage on grid No.l. The beam must
have adequate intensity to drive the highlight
elements of the photoconductive-layer surface to
cathode potential on each scan. When the beam
has an intensity sufficient only to drive the
lowlight elements tocathode potential, the high-—
tight elements are not returned to cathode poten-
tial. As a result, the picture highlights all
have the same brightness and show no detail.
Also, when the beam has insufficient intensity,
the photoconductive-layer surface which normalty
rises in potential by only a small fraction of
the signal-electrode potential during each scan,
gradually rises in potential to a value approach-
ing nearly the full signal-electrode potential
in the highlights. Under this condition, many

Fig.4(a) - Typical Voltage Dividers for Supplying DC Electrode
Voltages to Type 6326-A4 when Operated with Grid No.3

Connected to Grids No.4 & No.s.

scans are required to drive to cathode potential
any element which has changed from a highlight

to a lowlight because of movement of the image
on the film. As a result, the highlights tend
to "stick". The loss of highlight detall and
sticking of the highiights is referred to as
"bloom".

On the other hand, a beam with excessively
high intensity should not generally be used be-
cause the size of the scanning spot increases
with resultant decrease in resolution.

The video amplifier system should be designed
to handle peak ac voltages corresponding to a
hightight signal-electrode current of 0.4 micro-
ampere through the signal-electrode load resistor.
Such a system is shown by the block diagram in
Fig.5 (a). This system employs a low-noise,
cascode preamplifier having an 8-Mc bandwidth as
shown in Fig.5 (b). This type of amplifier in-
sures a signal-to-noise ratio which is adequate
for use in the phase-and-aperture-correction cir-
cuit illustrated in Fig.b5 (c).

Aperture correction compensates for the aper—
turing effect of the scanning beam in the 6326-A.
This effect produces a horizontal amplitude re-—
sponse shown by the "uncompensated" curve in
Fig.6. When this effect is compensated by the
circuit in Fig.5 (c), the horizontal amp!itude



response of the video systemis raised to approxi-
mately 100 per cent over the entire broadcast
bandwidth of 4.5 Mc, and

For direct pickup, a good picture can be ob-
tained with a constant highlight illumination of
is shown by the "com- not less than 10 foot-candles, or its equivalent

0 +290V

GRID N22

when color filters are
used, on the faceplate of
the 6326-A. At 10 foot-

GRIDS

candles, the signal-elec—
trode voltage will range
between 40 and 70 volts.
With the relatively low
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Cs will be greater than and
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Circuit parts are the same as those shown in Fig.4(a) with the following additions:
R13: 600000-ohm potentiometer, 2 watts

R12: 100000 ohms, 1/2 watt, non-inductive
Rik%: 50000 ohms, 1/2 watt

Fig.4(b) - Typical Voltage Dividers for Supplying DC Electrode Voltages to
Type 6326-Awhen Operatedwith Grid No.3 Used as Dynamic Focusing Electrode.

pensated' curve in Fig.6. This compensation,
however, does not affect the vertical resolution.
Combining the compensated horizontal resolution
and the uncorrected vertical resolution yields
the equivalent amplitude response which is shown
in Fig.6 and is expressed by the equation

Equiv. Amplitude Response =4/R, x R,

where R, and Ry are the vertical
sponse and the horizontat
respectively.

amplitude re-
amplitude response,

The 1llumination incident on the faceplate
will range from relatively high values for film
pickup to relatively low values for direct pick-
up. For satisfactory operation of the 6326-A at
these extremely different light levels, it is
essential that the signal-electrode voltage be
properly adjusted with reference to the curves
in Figs.2, 7, and 9. For proper adjustment of
the signal-electrode voltage, see sequence of
adjustments on page 9.

For film pickup, anaverage highlight illumi-
nation of 50 to 300 foot-candles is required on
the faceplate of the 6326-A for minimum lag and
best black-level uniformity. For this range of
iltumination, the signal-electrode voltage will
range between 20 to 40 volts.

the black—level uniform-
ity will be inferior to
the lag and uniformity
obtained under the higher
l'ight levels and lower
signal-electrode volt-
~Ce ages used infilmpickup.

In all cases, the
illumination level and/
orsignal—-electrodevolt-
age must be limited or
ad justed so that the peak
signal-output current
does not exceed a value
of 0.3to 0.4 microampere.
In order that the signal-
output current will be
known at all times, it
is recommended that the
camera be provided with
a suitable microammeter
in the signal-electrode
circuit of each 6326-A to read average current,
or that a calibration pulse of the proper
magnitude be fed into the input of the video
pre—amplifier to indicate peak signal current.
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The maximum amount of illumination on the
photoconductive fayer is limited primarily by
the temperature of the faceplate which should
never exceed 60°C and should preferably be main-
tained within the operating range from 25°C to
350C for most satisfactory performance.

Signal Qutput and Light Transfer Character-
istics. Typical signal output as a function
of uniform 2870°K tungsten illumination on
the photoconductive layer for different signal-
electrode voltages is shown in Fig.8. It is
to be noted that these curves are for a typical
6326-A under the conditions indicated. Because
the signal-electrode voltage needed to give
maximum sensitivity at a maximum dark current
of 0.02 microampere may range between 20 and 100
volts, it is essential that the best operating
signal-electrode voltage be determined for
each 6326—A. From these curves, it will also
be noted that the illumination must be increased
about 30 times to produce an increase of 10 times
in signal-output current for any given signal—
electrode voltage,
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411 capacitor voltages 41l resistors are of the carbon—
are working values composition type
€1 C3 C5: 0,01 uf, 100 volts R1 R4 RS R6: 100 ohms, 1/2 watt
C2: 2000 uf, electrolytic, 3 volts R2: 500000 ohms, 1/2 watt
C¥: 0.01 uf, 350 volts R3: 15 ohms, 1/2 watt
C6: 90 uf, electrolytic, 350 volts R7: 12 ohms, 1/2 watt
C7: 0.1 uf, 350 volts R8: 100000 ohms, 1/2 watt
€8: 0.1 uf, 300 volts ) R9: 1 megohm, 1/2 watt
L1: 12 wuh peaking coil, adjustable R10 R11: 1800 ohms, 2 watts
core to cover range from 9 to 15 ph R12: %70 ohms, 2 watts
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41l resistors are of the carbon-
composition type

Ci: 0.25 uf, 300 volts . R1 R6: 330000 ohms, 1/2 watt
C2 C7 €8 C11 C12: 10 uf, electrolytic R2 R4: 100 ohms, 1/2 watt

350 volts R3 R11 R16: 8200 ohms, 2 watts
C3: 0.001 uf, 600 volts R5: 680 ohms, 1/2 watt
Cud: 0-100 puf, adjustable, 600 volts R7: 120 ohms, 1/2 watt
C5: 0.25 pf, 200 volts R8: 300 ohms, 1/2 watt
Cé: 200 puf, 600 volts R9 R14: 62000 ohms, 1/2 watt
C9 C13: 0.1 uf, 300 volts R10 R15: 1500 ohms, 1/2 watt
C10: 75 uunf, 600 volts R12: 250000 ohms, 1/2 watt
L1 L2: 15 wph peaking coil, adjustable R13: 220 ohms, 1/2 watt

core to cover range from 10 to 25 pgh

Fig.5(c) — Phase- and 4perture-Correction Circuitl.



The average '"gamma'", or slope, of the light
transfer characteristic curves shown in Fig.8 is
approximately 0.65. This value is relatively
constant over an adjustment range of 3 to | in
signal-electrode voltage for a signal-output
current range between 0.0| and 0.3 microampere.
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Fig.6 - Characteristics of the Video System Showing
Uncompensated Horizontal Amplitude Response,
Compensated Horizontal Amplitude Response,
and Equivalent Amplitude Response.

Close uniformity in the value of gamma between
individual 6326-A's is maintained to insure
satisfactory operation of color cameras in which
the signal-output currents of the three 6326-A's
must match closely over a wide range of scene
il{umination. Because its transfer character-
istic is approximately the complement of the
transfer characteristic of a kinescope, the
6326-A can produce a picture having proper
tone rendition.

Persistence or lag of the photoconductive
layer as a function of signal-electrode voltage is
given by the curve inFig.9. This curve shows de-
creasing lagwith decreasing signal-electrode volt~
age, and asmall value of lag for the low signal-
electrode voltages recommended for film pickup.
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Fig.n - Typical Characteristic of Type 6326-A.

The spectral response of the 6326-A is shown
by curves A and C in Fig.l0. Curve A is on the
basis of equal values of signal-output current
at all wavelengths, whereas curve C is on the
basis of equal values of signal-output current

with radiant flux from a tungsten source at
28700°K. For comparison purposes, the response
of the eye is shown in curve B.

Full-size scanning of the 1/2" x 3/8" area
of the photoconductive layer should always be
used. This condition can be assured by first
adjusting the deflection circuits to overscan
the photoconductive layer sufficiently so that



the edges of the sensitive area can be seen on
the monitor. Then, after centering the image on
the tube face just inside the edges of the sensi-

tive area (see Fig.|l), reduce scanning until
ILLUMINATION: UNIFORM OVER PHOTOCONDUCTIVE LAYER |
1.0| SCANNED AREA OF PHOTOCONDUCTIVE LAYER: 1/2"x 3/8
QFEns: SIGNAL -ELECTRODE VOLTS TO GIVE MAX. SENSI-—
s TIVITY AT MAX. DARK CURRENT OF 0.02 MICROAMP.
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Fig. 8~ Light Transfer Characteristicsofa Typical
6326-4 Vidicon.

the edges just disappear. In this way, the maxi-
mum signal—-to-noise ratio and maximum resclution
can be obtained. |t should be noted that over-
scanning the photoconductive layer produces a
smal ler-than-normal picture on the monitor.

Underscanning of the photoconductive lLayer,
i.e., scanning an area of the layer less than
its useful quality area, should never be per-—
mitted. This condition which produces a larger-
than-normal picture on the monitor, not only
causes sacrifice in signal-to-noise ratio and
resolution, but alsoc may cause permanent change
in sensitivity and dark current of the under-
scanned area. An underscanned area showing such
a change will be visible in the picture when
full-size scanning is restored.

Failure of scanning even for a few minutes
may permanently damage the photoconductive layer.
The damaged area shows up as a spot or line in
the picture during subsequent operation. To
avoid damaging the 6326-Aduring scanning failure,
it is necessary to prevent the scanning beam
from reaching the layer. The scanning beam can
conveniently be prevented from reaching the layer
by increasing the grid-No.| voltage to cutoff.

The sequence of adjustments in operating the
6326-A for film pickup is as follows: With the
Grid-No. | Voltage Control set for minimum bias,
Signal-Electrode Voltage Control set for minimum
voltage, and Deflection Controls set for maximum
overscan, apply other voltages to the 6326-A as
indicated under Typical Operation.

Next, with the projector operating and with
a suitable test strip of film in the gate, focus
and center the image from the projector on the
face of the tube as shown in Fig.ll. Increase

grid-No.| bias to just bring out the highlight
details of the picture on the monitor. Adjust
Beam—Focus Voltage Control and the optical! focus
to obtain the best picture. Reduce horizontal
and vertical scanning so that the edges of the
image extend just outside the scanned area on
the monitor.

With no ilfumination on the tube face, in-
crease the signal-electrode voltage until a dark-
current value of approximately 0.005 microampere
is measured. |f a microammeter is not available
or if an available microammeter is not suffi-
ciently sensitive, notethe setting of the Signai-
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Fig.g - Persistence Characteristic of Type 6326-A4.

Electrode Voltage Control at which flare becomes
objectionable or the dark-current value reaches
0.02 microampere, and then adjust this control
to give approximately one half of the voltage
determined in this manner.



Next, adjust the alignment field so that the
center of the picture does not move as the beam-
focus voltage is varied. Some readjustment of
horizontal and vertical centering may be neces-
sary after alignment. Now, with the projector
operating and no film in the gate, adjust the
illumination on the faceplate of the 6326-A so
as to obtain a dc signal-electrode current of
0.35 to 0.40 microampere. A value greater than
this is not desirable because resolution is
sacrificed. Readjust the grid-No.l voltage to

bring out the details in the highlights of the
picture.
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Fig.10 - Spectral Sensitivity Characteristics
of Type 6326-4A.

When dynamic focusing is used, and after
making the preceding adjustments, adjust the
Dynamic—Focus Gain Contro! to provide the best
overall focus.

Fig.11 - Photograph Showing Proper Positioning of
Image from Projector on the Face of the Vidicon.

The adjustments in operating the 6326-A for
pickup from limited—-motion |ive scenes are simi-
lar to those for film pickup except that the
signal-electrode voltage is adjusted, with no
illumination on the tube face, to the highest
value which will permit obtaining a uniform or
flat dark-current output. With the signal-elec-
trode voltage thus adjusted, maximum sensitivity
for direct pickup is obtained but at a cost of
increased lag. In setting up three 6326-A's in
a color camera, particular attention must be
given to proper alignment, best obtainable focus,
and identical centering of scanning areas on the
photoconductive layers. Observation of these
operating conditions will assure good registra—
tion of the three separate video signals.
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