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CAMERA TUBES VIDICON

GENERAL OPERATIONAL
RECOMMENDATIONS

A. PRINCIPLES OF OPERATION OF VIDICONS WITH MAGNETIC FOCUSING AND
MAGNETIC DEFLECTION

1. With integral mesh

Mechanical design
The schematic arrangement of the vidicon with its accessories is shown in Fig.1.

The vidicon may be assumed to consist of three sections, namely, the electron gun,
the scanning section, and the target section.
—— focusing coil

— horizontal and vertical —alignment
deflection coils coil

target | | al
L
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Fig.1l. Schematic electrode and coil arrangement

The electron gun contains a thermionic cathode, a grid g controlling the beam cur-
rent, and a limiter electrode al which accelerates the electrons and releases them
in a fine beam through its diaphragm.

The scanning section. The electron beam released by al enters the space enclosed
by the cylindrical electrode a2. By means of the combined action of the adjustable
electrical field of a2 (beam focus control) and a fixed axial magnetic field produced
by the focusing coil, the electrons are focused in one loop on to the target.

The far end of the a2 cylinder is closed with a fine metal mesh, a3, electrically
connected to a2, which produces a uniform, decelerating field in front of the target.
The focused beam is magnetically deflected by two pairs of deflection coils so that
it scans the target. Proper alignment of the beam with the axial magnetic field is
achieved either by an adjustable magnet, or, as shown in Fig.1, by two sets of
alignment coils producing an adjustable transverse magnetic field.
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VIDICON CAMERA TUBES
GENERAL OPERATIONAL

RECOMMENDATIONS

The target section is illustrated in Fig.2. It consists of:

- an optically flat glass faceplate,

- a transparent conductive film on the inner surface of the faceplate, connected
electrically to the external target-electrode ring,

- a thin layer of photoconductive material deposited on the conductive film; in the
dark this material has a high specific resistance, which decreases with increas-
ing illumination.

The optical image to be televised is focused on the conductive film by means of a
lens system.

transparent photoconductive

conductive layer
film

lens system

‘ faceplate target electrode

Fig.2. Target section
Operation

The external target-electrode ring is connected via a load resistor to a positive
voltage of the order of 30V (see Fig.3). R g

The target may be assumed to consist of a large
number of target elements corresponding to the
number of picture elements. Each target element J 5
consists of a small capacitor (Cg), connected on
one side to thetarget electrode viathe transparent

conductive film and shunted by a light-dependent
resistor (Ryy), see Fig.3).

When the target is scanned by the beam its sur-
face will be ''stabilised" at approximately the
cathode potential (low-velocity stabilisation) and
a potential difference will be established across
the photoconductive layer, in other words, each
elementary capacitor will be charged tonearly the |
same potential as applied to the electrode ring.

Ria | target

|
|
: | element

In the dark, the photoconductive material is a
fairly good insulator, so that only a minute frac-
tion of the charge of the elementary capacitors _—'I_—prtgcmplifier

will leak away between successive scans. This

charge will be restored by the beam; the result- L

ing current to the target electrode is termed Fig.3 v
"dark current'. +30V

()
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CAMERA TUBES VIDICON
GENERAL OPERATIONAL

RECOMMENDATIONS

When an optical image is focused on to the target, those target elements which are
illuminated will become more conductive and will be partly discharged. As a conse-
quence a pattern of positive charges corresponding to the optical image will be
produced on the side of target facing the gun section.

While scanning this charge pattern the electron beam will deposit electrons on the
positive elements until the latter are restored to their original cathode potential,
causing a capacitive current to the target electrode and hence a voltage across the
load resistor Ry,. This voltage, negative going for the highlights, is the video signal
and is fed to the pre-amplifier.

A vidicon is called "stabilised" when the magnitude of the beam current applied is
just sufficient to restore the scanned surface to cathode potential, so that all ele-
mentary capacitors, including those at the highlights in the image, are recharged
successively.

During the retrace periods the beam electrons should be prevented from landing on
the target since otherwise the scan retraces will appear as dark lines in the picture
obtained on the monitor. This may be achieved either by cutting off the beam with
suitable negative blanking pulses on the control grid or by cutting off the target with
adequate positive blanking pulses applied to the cathode.

2. With a separate mesh construction

The focus coils commonly used in vidicon cameras do not produce an ideal focus
field distribution in the vicinity of the vidicon's photoconductive target.

The resulting "landing errors' of the scanning beam reduce the sensitivity and
resolution at the periphery of the picture. The beam landing errors canbe corrected
by electron-optical means. A lens for this purpose maybe formed by the cylindrical
electrode (a2) and the mesh electrode (a3). In the vidicons with a separate mesh
electrode a3 is electrically insulated from a2 and connected to a separate base pin.

The mesh electrode (a3) should be made positive with respect to the cylindrical
electrode (a2), the optimum potential difference depends on:

a. the operating mode of the vidicon (choice of the focusing field and Vg9);

b. the particular type of deflection coil unit used.

As a rule, to obtain the best resolution and most uniform whites the V43 should be
from 1.1 to 1.5 times higher than V,o. Fig.4 shows a typical curve revealing the
effect of the ratio V,3/V,9 on the resolution measured on a vidicon type XQ1040 in
a coil unit type AT1101. The fall-off in resolution at V43/V,9=1, corresponding to
the situation with conventional vidicons, is caused by the defocusing effect of a space
charge at the cathode side of the mesh electrode, produced by secondary electrons
released from the mesh. This space charge can be prevented from building up by
making a3 at least 15 volts positive relative to a2.
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Fig.4. Effect of the V,3/V,9 ratio on the resolution of a
vidicon type XQ1040

Operation of a3 at a negative potential with respect to a2 must be avoided in any
case, since this would cause permanent damage to the target, due to ion bombard-
ment. A higher potential applied to a3 will slightly raise the required deflection
currents but these will usually remain well within the ratings of the camera deflec-
tion circuits.

Caution If the camerawiring hasbeen adapted* for the use of vidicons with separate
mesh, insertion of an integral-mesh vidicon will result in normal performance of
the tube and do no harm to the tube or the wiring of the camera. However, it should
be borne in mind that the insertion of a separate-mesh vidicon in an unmodified
camera may be detrimental to the vidicon, its target being damaged by ion bombard-
ment; moreover, performance will be unsatisfactory.

*A leaflet is available on request giving suggestions for making cameras suitable
for incorporating separate~mesh tubes.

B. EQUIPMENT DESIGN AND OPERATING CONSIDERATIONS
The target-electrode connection should be made by a spring contact which bears
against the metal ring at the face end of the tube. The spring contact may be provided
as part of the focusing coil design.
The target-electrode voltage should be limited to such a value that the peak dark
current does not exceed 0.25uA.
This is of particular importance for the design and adjustment of vidicon cameras
with automatically controlled sensitivity (automatic control of the target-electrode
voltage).
Operation of vidicons at excess dark current will result in damage to the photo-
conductive target and hence shorten the tube life.
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VIDICON
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RECOMMENDATIONS

The deflection yoke and the focus coil used must be so designed that thebeam lands
perpendicular tothe target at all points of the scanned area, to ensure high uniformity
of sensitivity and focus.

The deflection circuits must provide constant scanning speeds in order to obtain
good black-level reproduction. The dark-current signal being proportional to the
velocity of scanning, any change in this velocity will produce a black-level error.

The polarity of the focusing coil should be such that a north-seeking poleis attracted
to the image end of the focusing coil, with the indicator located outside and at the
image end of the focusing coil.

The alignment coil assembly should be located on the tube so that its centre is at a
distance of approx. 94mm from the face of the tube, and be positioned so that its
axis coincides with the axis of the tube, the deflecting yoke and the focusing coil.

The temperature of the faceplate should never exceed 80°C, either during operation
or storage. Operation at a faceplate temperature of 25 to 35°C is recommended.

The temperature of the faceplate is determined by the heating effects of the incident
illumination, the associated components and the environment and, to a minor extent,
by the tube itself.

To reduce these heating effects and to permit operation in the preferred tempera-
ture range, under conditions of high light levels and high ambient temperatures
respectively, the use of an infra-red filter between object and camera lens, or a
flow of cooling air directed across the faceplate, is recommended.

Scanning amplitude

Full-size scanning of the 9.6mm X 12.8mm area of the photoconductive layer should
always be applied.

Underscanning of the photoconductive layer, i.e. scanning of an area of less than
9.6mm X 12.8mm or failure of scanning for even a short duration should always be
avoided, since this may cause permanent damage to the specified full-size area.

The resolution of a vidicon generally decreases with decreasing Va9 and Vg3. The
voltage range will depend on the design of the focusing coil, which should be such
as to provide a field strength within the range 2.9 to 3.5kA/m.

Definition, focus uniformity and picture quality also decrease with decreasing V9
and V3. In general a2 and a3 should be operated above 250V.

A substantial increase in both limiting resolution and amplitude response may be
obtained by increasing the operating voltage of a2 and a3 to 750V. With this mode
of operation, the focusing field strength must be increased to approx. 5,6kA/m.
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VIDICON CAMERA TUBES
GENERAL OPERATIONAL

RECOMMENDATIONS

Since beam-landing errors increase with increasing V.9 and V.3, such operation
will show a reduced signal output in the corners of the scanned area. When a vidicon
with integral mesh is operated in this manner, the deflecting and focusing coils
employed must be designed in such a way that beam-landing errors are minimised.

Compensation of residual beam-landing errors can be obtained by supplying modu-
lating voltages of parabolic shape and of both horizontal and vertical scanning
frequencies to the cathode and additionally, in order to prevent beam-modulation, to
g, al, a2, and a3.

A suitable amplitude for this mixed parabolic waveform is approximately 4V peak-
to-peak. The polarity should be chosen such that the potential of the cathode is
lowered as the beam approaches the edges of the scanned area. The use of this
modulating waveform also improves the centre-to-edge focus of the vidicon.

Operation with Vg, and Va3 at 750V and a field strength of 5.6kA/m requires
increased power for the deflecting and focusing coils, which will result in a higher
tube temperature unless adequate provisions for cooling are made.

Compensation of beam-landing errors by means of mixed modulating voltages of
parabolic shape is in general not needed for vidicons with separate mesh since the
beam-landing errors may be sufficiently reduced by a proper choice of Vg3.

C. INSTRUCTIONS FOR USE FOR VIDICONS WITH MAGNETIC FOCUSING AND
MAGNETIC DEFLECTION

1.

©w w =3

11,

12.

In the case of a separate-mesh vidicon make certain that the camera is adapted for
separate-mesh vidicons.

. Clean the faceplate of the tube.
. Insert thetube inthe deflection unit so that the straight sides of the masked portions

of the faceplate are essentially parallel to the line scan.

. Press the socket firmly on to the base pins.
. Cap lens and close iris.
. Set: (a) grid-bias control at maximum negative bias (beam cut-off)

(b) target-electrode voltage to approximately 25V
(c) scanning amplitude to maximum scan.

. Switch on camera equipment and monitor; allow a few minutes for heating up.
. Adjust monitor to produce a faint, non-overscanned, raster.

. Direct camera to the scene to be televised and uncap lens.

10.

Turn grid-bias control slowly until a picture is produced on the monitor.

If this picture appears washed out, increase beam current. If the picture is too

faint, increase lens aperture.

Adjust beam focus (Vg9 and Vg3 for integral-mesh tubes, Va9 for separate-mesh

tubes) and optical focus alternately for best possible focus.

Adjust scanning amplitudes:

(a) by means of a mask of 9.6mmX 12.8mm, which is in contact with and centred at
thefaceplate. Decrease horizontal and vertical deflecting currents until the peri-
phery of this mask is just outside the raster on the monitor. This procedure may
be facilitated by small adjustments of the centring controls;

\'/ G.O.R. Vidicons Page 6



CAMERA TUBES VIDICON

13.

14.

15.

18

1

GENERAL OPERATIONAL
RECOMMENDATIONS

(b) if no mask is available, direct the camera to a test chart having the correct
aspect ratio (4:3) and adjust the centring controls in such a way that the target
ring is just visible in the corners of the picture. Adjust distance from camera
to test chart and optical focus alternately, until the picture of the test chart com-
pletely fills the scanned raster on the monitor.

Fig.5

Adjust alignment controls so that the centre of the picture does not move when beam
focus (Va2 and V43 for integral-mesh tubes, V 4o for separate-mesh tubes) is varied.
Cap lens and adjust target-electrode voltage to such a value that further increase
would cause the background signal to become unacceptably high or non-uniform.
Uncap lens. Adjust beam focus control for optimum picture uniformity in respect
of picture whites and resolution.

Adjust iris for a picture of sufficient contrast and adjust beam current to the mini-
mum value which will give details in the picture highlights.

Check alignment, beam focus and optical focus.

Always:

make sure the camerawiring is adapted for a separate-mesh tube before installation;
make sure that the deflection circuits are operative before adjusting beam current;
maintain the same scanned target area, hence avoid rotating the tube;

use full size (9.6mmXx 12.8mm) scanning of the target, hence avoid under-scanning;
use sufficient beam current to stabilize the picture highlights;

adjust V45 of separate-mesh tubes to a value positive with respect to V,o;

avoid peak dark currents in excess of 0.25uA;

avoid directing the camera at the sun;

keep lens capped when transporting the camera.
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VIDICON CAMERA TUBES
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D. VIDICON TUBES WITH OTHER ELECTRODE-GUN SYSTEMS

To facilitate the construction of compact, low power or light weight cameras vidicons
with the following electron gun systems have been developed.

Type of electron gun | Focus | Deflection Main features Available
type
; uniform high resolution
hyb: -
ybrid gun E M no focus power required
uniform very high resolution
reverse hybrid gun M E no deflection power short =
tube
fully electrostatic gun E E Hh-QeElEEHaN pues XQ1010
no focus power

E = electrostatic, M = magnetic

E. PROPERTIES OF THE PHOTOCONDUCTIVE TARGETS AS USED IN THE
VIDICONS OF THE XQ1010, XQ1030, XQ1040, XQ1050 SERIES

Spectral response
The spectral response of the targets used in the above tubes is shown in Fig.6.
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Fig.6
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CAMERA TUBES VIDICON
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Dark current

The range of dark currents determined at a faceplatetemperature of 30 +2°C is shown

in Fig.7.
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Transfer characteristics

The light transfer characteristics of a typical vidicon withthree dark current settings
as parameters are given in Fig.8.
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CAMERA TUBES VIDICON

SPECIFICATION

SPURIOUS SIGNAL SPECIFICATION FOR VIDICON TUBES

SECTION A  Vidicons for telecine, other broadcast applications and critical industrial
applications.

Test conditions

1. A back illuminated test transparency, with an aspect ratio of 4:3, with three quality
zones (see Fig.1) is projected on to the specified target area (9.6 X 12.8mm“), pro-
ducing even illumination.

Fig.1 0.5h h
Y

A

0o

. Light level adjusted to produce a total target current of 0.3uA, target voltage adjusted
for a dark current of approx. 20nA, temperature 300 = ZOC, colour temperature of
light source 2854K.

. Tube aligned and focused in accordance with the published instructions for use.

. Video-amplifier system having a bandwidth of 5.5MHz.

. Monitor adjusted for a non-blooming white.

. In the evaluation of blemishes the following definitions apply:

a) a spot (black or white) is a blemish with a maximum linear dimension measured in
any direction of 0.75% of the picture height (0.8% for industrial grade tubes, 1% for
low cost tubes)

b) a smudge (black or white) is a blemish with a maximum linear dimension measured

in any direction exceeding 0.75% of picture height (0.8% for industrial grade tubes,
1%

D U W

for low cost tubes)

Permitted number, size and location of blemishes*

Dimensions of blemishes Permitted number of blemishes
in % of i e
0% of pichire height Zone 1 Zone 11 Zone 111
>0.75% 0 0 0
=0.75% but > 0.45% 0 0 1
=0.45% but > 0.2% 0 27 2
=0.2% i i i

Notes

*Spots (black and \\hito) and smudges (black and white) are not counted when their con-
trast expressed in % of picture white as measured on a waveform oscilloscope is less
than 25% and 10% respectively .

Sum of diameters of these spots shall not exceed 0.75%.

iSpots of this size are allowed unless concentration causes a smudgy appearance. Such
concentrations are evaluated as smudges, and, as contrast, the average contrast of
the concentration is taken.

(@
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VIDICON CAMERA TUBES
SPECIFICATION

SECTION B Vidicons for medical X-ray applications

Test conditions

1. A back illuminated test transparency with three quality zones (see Fig.2) is projected
on to the specified target area (15mm dia circular) producing an even illumination.

2. Light level adjusted to produce a total target current of 0.2uA, target voltage adjusted
for a dark current of approx. 20nA, temperature 30° = 2°C.

3. Tube aligned and focused in accordance with the published instructions for use.
4. Video-amplifier system having a bandwidth of 5.5MHz.

5. Monitor adjusted for a non-blooming white.

6. As Section A, test condition 6.

Permitted number, size and location of blemishes*

Dimensions of hlemishes Permitted number of blemishes
i o aif plobree Heght Zone 1 Zone II Zone III
>0.75% 0 0 0
=0.75% but > 0.45% 0 i 3
=0.45% but > 0.2% 2 3 6
=0.2% i i i

Notes

*Spots (black and white) and smudges (black and white) are not counted when their con-
trast expressed in % of picture white as measured on a waveform oscilloscope is less
than 25% and 5% respectively.
iSpots of this size are allowed unless concentration causes a smudgy appearance. Such
concentrations are evaluated as smudges, and, as contrast, the average contrast of
the concentration is taken.

Sum of numbers of spots in zones II and III shall not exceced 6.

Vidicon Spec. Page 2



CAMERA TUBES

SECTION C

Vidicons for industrial applications

Test conditions

As Section A

Permitted number, size and location of blemishes*

VIDICON
SPECIFICATION

Dimensions of blemishes Permitted number of blemishes
in % of picture height Zone I + Zone 11 Zone I11
>0.8% 0 0
=0.8% but > 0.6% 0 1
=0.6% but > 0.2% 2 3
<0.2% £ i

Notes

*Spots (black and white) and smudges (black and white) are not counted when their con-
trast expressed in % of picture white as measured on a waveform oscilloscope is less

than 50%.

iSpots of this size are allowed unless concentration causes a smudgy appearance. Such
concentrations are evaluated as smudges, and, as contrast, the average contrast of
the concentration is taken.

SECTION D

Vidicons for low cost closed-circuit television cameras

Test conditions

As Section A

Permitted number, size and location of blemishes*

Dimensions of blemishes
in % of picture height

% but > 0.6%
=0.6% but > 0.2%
=0.2%

Permitted number of blemishes

Zone 1 + Zone 11

Zone 111

Notes

*Spots (black and white) and smudges (black and white) are not counted when their con-
trast expressed in . of picture white as measured on a waveform oscilloscope is less

than 50%.

iSpots of this size are allowed unless concentration causes a smudgy appearance. Such

concentrations are evaluated as smudges,

the concentration is taken.

[Mullard|
A
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and, as contrast, the average contrast of
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CAMERA TUBE
VIDICON XQ 1010

DEVELOPMENT SAMPLE DATA

QUICK REFERENCE DATA

25.5mm diameter ruggedised vidicon camera tube with separate mesh, electro-
static focusing and deflection. Intended for use in compact TV systems and
other applications where vibration and shock conditions are experienced.

Resolution capability >600 TV lines

This data should be read in conjunction with
GENERAL OPERATIONAL RECOMMENDATIONS - VIDICON CAMERA TUBES

HEATER
£ Suitable for series or parallel operation, a.c. or d.c.
Vh 6.3 £10% \%
Ih 300 mA

NOTE (applies to series operation only). The surge heater voltage must not exceed
9.5Vy.m.s. when the supply is switched on. When used in a series heater chain, a

current limiting device may be necessary in the circuit to ensure that this voltage
is not exceeded.

FOCUSING

Electrostatic

DEFLECTION

Electrostatic

’,-\ This Development Sample Data is derived from Development Samples provided
for initial circuit work, it does not form part of the Mullard technical handbook
system-and does not necessarily imply that the device will go into production

MARCH 1970 XQ1010 Page 1




PHOTOCONDUCTIVE LAYER (see note 1)

Maximum diagonal of rectangle on
photoconductive layer (aspect ratio 3:4) 16 mm

For correct orientation of the image on the photoconductive layer, the horizontal
scan should be essentially parallel to the plane passing through the tube axis and

pin 2.

CAPACITANCE
Target electrode to all other electrodes 4.5 pF
x1 to x2 20 pF
y, oy, 20 pF

The target electrode capacitance, whichis effectively the output impedance, increases
when the tube is inserted in the coil assembly.

TYPICAL OPERATION

Operating conditions

Va4 (mesh) 425 Vi

Va3 (collector) 225 A%
1

Va2 (focus) 00 v

Val (accelerator) 425 v

Vg adjusted for sufficient beam current to stabilise highlights.
Vx’ Vy (deflection electrodes) (see note 2) 225 v

Maximum correction voltage for
centring (see note 3) 20 v

astigmatism (see note 4) 10 v

Peak-to-peak deflection voltage

x-deflection (12.8mm scan per electrode) 55 +10% v

y-deflection (9.6mm scan per electrode) 42 +10% A%

Scanned area 9.6 X 12.8 mm

Faceplate temperature 30 £2 °c
(GEERER
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CAMERA TUBE
VIDICON

TYPICAL OPERATION (contd.)

Typical performance

Target electrode voltage for dark current of 20nA

range
typical
Decay (see note 5)

Residual signal current after dark
pulse of 200ms

Resolution (see note 6)

XQlolo

20 to 55
30

%

Typical modulation depth measured for 400 TV lines, without aperture correc-

tion but corrected for losses introduced by the optical system.

centre of picture
typical
corner of picture
typical
Resolution capability (see note ’%)

Grid voltage for picture cut-off with
no blanking applied

Average gamma of transfer characteristic
for signal currents between 10nA and 300nA

Geometry distortion
Signal current (see note 8)

Wavelength at maximum response (approx.)
RATINGS (ABSOLUTE MAXIMUM SYSTEM)

Vtarget mex.

Va4 max.

VaS max.

V212 max.

Val max.

-V _max.
g

+V _ max.
g

>30
40
>15
25
>600

-30 to -200

<2,

150
550

100

750

750

TV lines

A%

nA

nm

XQ1010 Page 3




RATINGS (contd.)

Vh—k max. 50 v
Maximum voltage between any combination

g of deflection electrodes 200 v
Output current peak, max. (see note 9) 600 nA
Dark current peak, max. 250 nA
Cathode current max. 2.0 mA
Maximum faceplate illumination 5000 lux

Maximum faceplate temperature (operation
and storage) (see note 10) 80 C

SHOCK AND VIBRATION
Shock
The tube will function satisfactorily after being subjected three times to a shock

pulse of 30g for 1lms in each of six directions:- along the axis both directions
and perpendicular to the axis along four mutually perpendicular directions.

Vibration 5

The tube will function satisfactorily when vibrated at a frequency of 25 to 500Hz
with an acceleration of 20g in each of three mutually perpendicular directions one
of which coincides with the axis of the tube. The rate of change of frequency is
logarithmic and such that a complete cycle occupies approximately 10 minutes.
The duration of the test is twelve complete cycles in each of thethreedirections.

MOUNTING POSITION

Any
WEIGHT

Tube alone (approx.) 65 g
ACCESSORIES

Socket (provisional) 2422 505 00001

A XQ101 Page 4
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CAMERA TUBE XQl1010

VIDICON

NOTES

10.

. Underscanning of the useful target area of 9.6 X 12.8mm or failure of scanning

should be avoided, since this may cause damage to the photoconductive layer.
The boundaries outside this area should preferably be covered by a mask.

. Average d.c. voltage of the four deflection electrodes before correction for

astigmatism.

. Some centring of the scanned area of the target will be generally needed. The

d.c. voltage difference between the electrodes x1 and xg and the electrodes y1
and yg needed for centring will not exceed the given value.

. Astigmatism correction may be achieved by applying a voltage difference between

the x-deflection and y-deflection pair of electrodes. The correction voltage will
not exceed the given value.

. Tube is exposed to an illumination of 8 luxat a colourtemperature of 2854K with

the target electrode voltage set for a dark current of 20nA.

. Square wave response. Measured with a peak signal current of 200nA. Corners

defined as 0.35 of diagonal from centre.

. Measured with a video amplifier having an appropriate bandwidth.
. With 8 lux, colour temperature 2854K on the faceplate.

. Video amplifiers should be capable of handling signal currents of this magnitude

without overloading the amplifier or distorting the picture.

Under difficult environmental conditions a flow of cooling air directed at theface-
plate is recommended. When televising flames and furnaces appropriate infrared
filters should be used.
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CAMERA TUBES XQ1240
VIDICON XQ1241

DEVELOPMENT SAMPLE DATA

Vidicon television camera tube with low heater consumption, separate mesh con -
struction, magnetic focusing, magnetic deflection and 25.4mm (1in) diameter inten-
ded for use in black-and -white and colour television cameras in industrial, medical
and broadcast applications.

QUICK REFERENCE DATA

Separate mesh

Focusing magnetic
Deflection magnetic
Diameter 25.4 mm (1 in)
Length 159 mm (6% in)
Heater 6.3V, 95 mA
Resolution > 1000 TV lines

The electrical and mechanical properties of the two typesare essentiallyidentical,
the differences being found in the degree of freedom from blemishes of the photo-
conductive layers, in the sensitivity and the signal electrode voltage range.

XQ1240 - intendedfor use in industrial, medical and broadcast applications in which
a high standard of performance is required.

XQ1241 - general purpose tube for less critical industrial applications,experiments,
amateur use etc.

OPTICAL
Diagonal of quality rectangle on photoconductive
layer (aspect ratio 3 : 4) max. 16 mm

Orientation of image on photoconductive layer:
The direction of the horizontal scan should be essentially parallel to the planede-
fined by the short index pin and the longitudinal axis of the tube.

Photoconductive layer type A
Spectral response, max. response at approx. 550 nm
HEATING

Indirect by A.C. or D.C. ;paralleland series supply
Heater voltage Vf 6.3 Vz10%
Heater current I¢ 95 mA
When the tube is used in a series heater chain, the heater voltage must not exceed
9.5 Vg When the supply is switched on.

This information is derived from development samples made available for evaluation.
It does not form part of our data handbook system and does not necessarily imply
that the device will go into production

Mullard
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CAPACITANCES

Signal electrode to all G 4.5 pF

This capacitance, which effectively is the output impedance of the tube, increases
when the tube is inserted into the deflection and focusing coil unit.

MECHANICAL DATA Dimensions in mm

Base: JEDEC no. E8-11 except for pumping stem
IEC 67-1-33a

30101
Lot U

73+01>4“
|l signal electrode(as)

[t~

-~

159 +4

max26.6¢
72042611 Short index pin S
(ic) afs
S
. . LD bR
Mounting position: any : L;@;E g
7209661.1
Net weight approx. 55 g
ACCESSORIES
Socket

;I‘E1004, Cinchno. 54A18088 or equiva -
ent.

Deflection and focusing coil unit AT1102/01, AT1003 or equivalent

DEFLECTION  magnetic

FOCUSSING magnetic

Mullard
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CAMERA TUBES
VIDICON

LIMITING VALUES (Absolute max. rating system)
for scanned area of 9.6 mm x 12.8 mm (3/8 in x 1/2 in)

XQ1240
XQ1241

"Full -size scanning', i.e. scanning of a 9.6 mm x 12, 8 mm area of the photocon -
ductive layer should always be applied. Underscanning, i.e. scanningofanarea less
than 9.6 mm x 12.8 mm, may cause permenent damage to the specified full -size a-

rea.

Signal -electrode voltage
Grid no. 4 voltage
Grid no. 3 voltage
Grid no. 2 voltage

Grid no, 1 voltage, negative
positive

Cathode-to-heater voltage,
peak positive
negative

Dark current, peak
Output current, peak
Faceplate illumination

Faceplate temperature, storage
and operation

Vas max.
A% g4 max.
A% g3 max.
ng max.
=V gl max.
Vgl max.
kap max
—kap max,
Idarkp max.
Iy Sp max.
E max.
t max

100
1000
850
450

125
0

125
10

0.25
0.6
5000

80

<< < < < <

<<

HA
pA 1)

1x

oc 2)3)

1) Video amplifiers should be capable of handling signal-electrode currents of this

magnitude without overloading.

2) Under difficult environmental conditions a flow of cooling air directed at the fa -

ceplate is recommended.

3) Under conditions of high heat irradation the use of a infra-red absorbiag filter

is recommended,

Mullard
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OPERATING CONDITIONS AND PERFORMANCE
for a scanned area of 9.6 mm x 12, 8 mm and a faceplate temperature of 30 +2 °C.

CONDITIONS Operation
Normal for high
operation resolution
Mesh voltage Vg4 3751) 8501) \'%
Focusing electrode voltage Vg3 250 to 300 550 to 650 v
Accelerator voltage ng 300 300 \%
Grid no. 1 voltage Vgl Adjusted for sufficient
beam current to stabilize
highlights
Blanking voltage, peak-to-peak
when applied to gl 50 \%
when applied to cathode 20 \Y%
Field strength at centre of H 3200 48002) A/m3)
focusing coil ( nominal) (40) (60)%) Oe 3)
Field strength of adjustable H 0 to 320 0to 320 A/m 4)
alignment coils (0to4) (0to4) Oe 4)
PERFORMANCE min, typ. max.
Signal electrode voltage for
dark current of 20 nA Vas
XQ1240 30 45 60 v
X0Q1241 20 40 60 \Y%
Grid no. 1 voltage for
picture cut-off, with no
blanking applied Vgl -30 =55 -100 A%
Signal current
faceplate illumination 8 Ix
c.t. 2854 K T
XQ1240 150 200 a9
XQ1241 110 180 nA
Decay: residual signal current
200 ms after cessation of
the illumination (8 lx, 2854 K) 8 15 % 9)

Notes: see page 5.

Mullard
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AMERA TUBES XQ1240

VIDICON XQ1241
Operation
Normal for high
operation resolution
Limiting resolution at picture 7)
centre 750 1000 TV lines
Modulation depth at 400 TV lines
at picture centre typ. 50 65 7 8)
Average v of transfer charac -
teristic for signal currents
between 0.01 pA and 0.3 pA 0.7 0,7
Spurious signals
(spots and blemishes) See note 9)
NOTES

1)

2)

3)

The optimal grid no. 4 voltage for best uniformity of black and white level de-

pends on the type of coil unit used and will be 1.4 times V g3 for the coil units
mentioned under "Accessories".

Under no circumstances should grid no. 4 (mesh) be allowed to operate at a
voltage level below the Vg3 level, since this may damage the target.

Because of the higher deflectingand focusing power required to produce adequate
field strength the tube temperature will increase and adequate provisions for
cooling should be made.

The polarity of the focusing coil should be such that a north-seeking pole is at -
tracted to the image end of the focusing coil, with this pole located outside of and
at the image end of the focusing coil.

4) The alignment coil unit should be positioned on the tube so that its centre is ata

5)
6)

7)
8)

distance of approx. 94 mm (3 11/16 in) from the face of the tube and that its ax-
is coincides with the axis of the tube, the deflecting yoke and the focusing coil.

Signal -electrode voltage adjusted for a dark current of 20 nA-

Signal current is defined as the component of the output current after the dark
current has been subtracted.

Measured with a video amplifier system having an appropriate bandwidth.

Square wave response. Measured with a lens aperture of £f5.6, a peak signal«
rent Isp = 0.15 pA and a beamni current sufficient to stabilize a signal current
0.5 pA.

Mullard
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9) Conditions :

The camera focused on a uniformly illuminated two-zone test pattern, the dia-
meter of the centre zone (1) being equal to the raster height. Zone (2) being de-
fined as the remainder of the scanned area. Signal electrode voltage adjusted
for a dark current of 20 nA, illumination on the target 8 Ix, (c.t. = 2854 0K).

Scanning amplitudes of the monitor adjusted to obtain a raster with an aspect
ratio of 3 : 4.

Monitor set-up and contrast control adjusted for faint raster when lens of camera
is capped, and for non-blooming bright raster when lens of camera is uncapped.

Under the above conditions the number and size of the spots visible in the moni-
tor picture will not exceed the limits stated below. Both black and white spots

must be counted unless the amplitude is less than 10% (XQ124C), or less than
25% (XQ1241) of the peak white signal.

XQ1240
Spot size Maximum number of spots
in % of raster height zone 1 zone 2
= none none
1t0 0.6 none none
0.6 to 0.2 1 2
<02 % =
XQ1241
Spot size Maximum number of spots
in % of raster height zone 1 zone 2
> 1 none none
1t00.6 1 3
m 0.6 to 0.2 3 5
< 0.2
max. 8

* Do not count spots of thic size unless concentration causes a smudgy appearance.

a) Minimum separation between any two spots greater than 0.2% of raster height is
limited to a distance equivalent to 5% of raster height.

b) Tubes are rejected for smudge, lines, streaks, mottled, grainy or uneven back-

ground having contrast ratios in excess of 10% (XQ1240),

respectively 25%

(XQ1241).

Mullard
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CAMERA TUBE 20PE11

VIDICON

TENTATIVE DATA

QUICK REFERENCE DATA

17.7mm diameter vidicon television camera tube with integral mesh, low heater
consumption, magnetic focusing, and magnetic deflection. Intended for use in
low-cost industrial cameras, home cameras and for amateur use.

Decay - residual signal after 50ms 20 %
Resolution capability >400 TV lines
HEATER
Suitable for parallel or series operation, a.c. or d.c.
Vh 6.3 £10% v
Ih 95 £10% mA

When the tube is used in a series chain, the heater voltage mustnot exceed 9.5V, 1, 5.
when the supply is switched on.

FOCUSING
Magnetic

DEFLECTION
Magnetic
PHOTOCONDUCTIVE LAYER

Maximum diagonal of quality rectangle
on photoconductive layer (aspect ratio 3:4) 11 mm

The direction of thehorizontal scan should be essentially parallel tothe plane defined

by the short index pin and the longitudinal tube axis, unless rotation of the tube is

found necessary to minimise the number of blemishes in the picture.
CAPACITANCE

Target electrode to all other electrodes 2.0 pF

This capacitance, which is effectively the output impedance, increases whenthe tube
is inserted in the coil assembly.

Mullard
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TYPICAL OPERATION

Operating conditions

1
Vaz,a3 (see note 1) 250 to 300 v
Val 300 A%
Vg adjusted for sufficient beam

current to stabilise highlights

Minimum peak-to-peak blanking voltage

when applied to the grid 75 v
when applied to the cathode 20 A%
Field strength at centre of focus coil
(see note 2) 4.0 A/mm
Field strength of adjustable alignment
coils or magnets 0 to 320 A/m
Scanned area 6.6 % 8.8 mm
Faceplate temperature 30 to 35 0C

Typical performance

Min. Typ. Max.
Target electrode voltage for
a dark current of 20nA 10 = 80 \'%
Output current at 20nA dark
current (see note 3) 60 120 & nA
Decay: residual signal current after
dark pulse of 50ms (see notes 4, 5, 6) - 20 30 %
Resolution capability at centre
of picture 400 - - TV lines
Grid voltage for picture cut-off
with no blanking applied -20 -60 -80 v
Average gamma of transfer characteristic
for signal currents between 20nA and 200nA - 0.65 -
Wavelength at maximum response (approx.) - 550 & nm

Spurious signals - shading

Tubes are rejected for smudge, lines, streaks, mottled background, grainy
background, or uneven background having contrast ratios greater than 1.5:1.

Spurious signals - spots and blemishes
(see notes 5, 7)

Mullard
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CAMERA TUBE 20PE11

VIDICON

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

V. max. 80 v
target
. 750 v
VaZ, a3 max
V . max. 350 A%
al
—Vg max. 350 v
+V _max. 0 v
g
vh_k(pk) max.
cathode positive 125
cathode negative 10
Maximum peak output current (see note 8) 0.5 HA
Maximum peak dark current 150 nA
Maximum faceplate illumination 10 000 lux
Maximum faceplate temperature during -
storage and operation (see note 9) 70 €

Scanning of a 6.6mm X 8.8mm area of the photoconductive layer should always be
applied. The use of a mask of these dimensions is recommended. Scanning of an
area less than this may cause permanent damage to the specified full-size area.

MOUNTING POSITION

Any

WEIGHT

Tube alone (approx.) 18 g

ACCESSORIES
Socket Special miniature 7 pin (J. E.D. E.C. E7-1)

Coil assembly MI10AT or equivalent

NOTES

1. Beam focus is obtained by the combined effect of the focus electrode (a2), the
voltage of which should be adjustable over the indicated range, and a focus coil
having an average field strength of 4A/mm.

2. The polarity of the focus coil should be such that a north-seeking pole, located
outside but adjacent to the image end of the focus coil, will be attracted to the
image end of the focus coil.

Mullard
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NOTES (contd.)

3.
4.
5.

With 10 Jux (colour temperature = 2854K) on the faceplate.
With a dark current of 20nA and an initial signal current of 200nA.

The deflection circuit must provide sufficiently linear scanning for good black-
level reproduction. Since the output current is proportional to the velocity of
scanning, any change in this velocity will produce non-uniformity.

. Signal current is defined as the component of the output current after the dark

current has been subtracted.

. Conditions:

Dark current 20nA and output current of 220nA.

The camera is focused on a uniformly illuminated two-zone test pattern. Zone 1
at the centre has a diameter equal to the raster height. Zone 2 occupies the
remainder of the scanned area.

The scanning amplitudes of a rectangular monitor are adjusted to obtain a raster
with an aspect ratio of 3:4. The monitor set-up and contrast control are adjusted
for a faint raster when the lens of the camera is capped, and for a non-blooming
bright raster when uncapped.

Under the above conditions the number and size of the spots visible in the monitor
picture will not exceed the limits stated below. Both black and white spots are counted
unless the amplitude is less than 50% of the peak white signal.

Spot size Maximum number of spots
in % of raster height Zone 1 Fome B
>0.8 none L
0.8t0 0.6 2 2
0.6t00.3 2 3
<0.3 * %

*Spots of this size are not counted unless their concentration is so high as to cause
a smudgy appearance.

8.

9.

Video amplifiers should be capable of handling target-electrode currents of this
magnitude without overloading the amplifier or distorting the picture.

Under difficult environmental conditions a flow of cooling air directed at theface-
plate is recommended. When televising flames and furnaces appropriate infrared
filters should be used.

Mullard
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CAMERA
VIDICON

TUBE

OUTLINE DRAWING OF 20PE11
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CAMERA TUBE 20PE13

VIDICON

TENTATIVE DATA

QUICK REFERENCE DATA

17.7mm diameter vidicon television camera tube with separate mesh, low
heater consumption, magnetic focusing,and magnetic deflection. Tntended for
use in low-cost industrial cameras, home cameras and for amateur use.

Resolution capability >550 TV lines

HEATER
Suitable for parallel or series operation, a.c. ord.c.
Vh 6.3 £10% A
Ih 95 £10% mA

Whenthetube isusedin a series chain,the heater voltage mustnot exceed 9.5Vy m . 5.
when the supply is switched on.

FOCUSING

Magnetic

DEFLECTION
Magnetic

PHOTOCONDUCTIVE LAYER
Maximum diagonal of quality rectangle

on photoconductive layer (aspect ratio 3:4) Il mm

The direction of the horizontal scan should be essentially parallel tothe plane defined

by the short index pin and the longitudinal tube axis, unless rotation of the tube is

found necessary to minimise the number of blemishes in the picture.
CAPACITANCE

Target electrode to all other electrodes 2.0 pF

This capacitance, which is effectively the output impedance, increases whenthetube
is inserted in the coil assembly.

Mullard
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TYPICAL OPERATION

Operating conditions

\% 400 \'%
a3
Va2 (see note 1) 250 to 300 v
v 300 v
al
v adjusted for sufficient beam
g current to stabilise highlights
Minimum peak-to-peak blanking voltage
when applied to the grid 75 v
when applied to the cathode 20 A%
Field strength at centre of focus coil
(see note 2) 4.0 A/mm
Field strength of adjustable alignment
coils or magnets 0 to 320 A/m
Scanned area 6.6 x 8.8 mm
Faceplate temperature 30 to 35 °c
Typical performance
Min. Typ. Max.
Target electrode voltage for a
dark current of 20nA 10 = 80 v
Output current at 20nA dark
current (see note 3) ' 100 - - nA
Decay: residual signal current after
dark pulse of 50ms (see notes 4, 5, 6) - 20 30 %
Resolution capability at centre
of picture 550 = - TV lines
Grid voltage for picture cut-off
with no blanking applied -35 -60 -80 v
Average gamma of transfer characteristic
for signal currents between 20nA and 200nA - 0.65 -
Wavelength at maximum response (approx.) B 550 - nm

Spurious signals - shading

Tubes are rejected for smudge, lines, streaks, mottled background, grainy
background, or uneven background having contrast ratios greater than 1.5:1.

Spurious signals - spots and blemishes
(see notes 5, T)
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CAMERA TUBE 20PE13

VIDICON

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

v max. 80 v
target
V__ max. s 750 v
a3
V_, max. 750 v
a2
max. 350 v
al
—Vg max. 125 v
+Vg max. 0 v
v k) max.
ok (PK)
cathode positive 125
cathode negative 10 A%
Maximum peak output current (see note 8) 0.5 HA
Maximum peak dark current 150 nA
Maximum faceplate illumination 10 000 lux
Maximum faceplate temperature during o
storage and operation (see note 9) 70 C

Scanning of a 6.6mm X 8.8mm area of the photoconductive layer should always be

applied. The use of a mask of these dimensions is recommended. Scanning of an

area less than this may cause permanent damage to the specified full-size area.
MOUNTING POSITION

Any

WEIGHT

Tube alone (approx.) 20 g

ACCESSORIES
Socket Special miniature 7 pin (J. E.D.E.C. E7-1)

Coil assembly MILOAT or equivalent

NOTES

1. Beam focus is obtained by the combined effect of the focus electrode (a2), the
voltage of which should be adjustable over the indicated range, and a focus coil
having an average field strength of 4A/mm.

2. The polarity of the focus coil should be such that a north-seeking pole, located
outside but adjacent to the image end of the focus coil, will be attracted to the
image end of the focus coil.

Muilard
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NOTES (contd.)
3. With 10 lux (colour temperature = 2854K) on the faceplate.
4. With a dark current of 20nA and an initial signal current of 200nA.

5. The deflection circuit must provide sufficiently linear scanning for good black-
level reproduction. Since the output current is proportional to the velocity of
scanning, any change in this velocity will produce non-uniformity .

6. Signal current is defined as the component of the output current after the dark
current has been subtracted.

7. Conditions:
Dark current 20nA and output current of 220nA.

The camera is focused on a uniformly illuminated two-zone test pattern. Zone 1
at the centre has a diameter equal to the raster height. Zone 2 occupies the
remainder of the scanned area.

The scanning amplitudes of a rectangular monitor are adjusted to obtain a raster
with an aspect ratio of 3:4. The monitor set-up and contrast controlare adjusted
for a faint raster when the lens of the camera is capped, and for a non-blooming
bright raster when uncapped.

Under the above conditions the number and size of the spots visible in the monitor
picture will not exceed the limits stated below. Both black and white spots are counted
unless the amplitude is less than 50% of the peak white signal.

Spot size Maximum number of spots
in % of raster height S —
>0.8 none 1
0.8t0 0.6 9 9
0.6t0 0.3 9 3
<0.3 ” "

*Spots of this size are not counted unless their concentration is so high as to cause
a smudgy appearance.

8. Video amplifiers should be capable of handling target-electrode currents of this
magnitude without overloading the amplifier or distorting the picture.

9. Under difficult environmental conditions a flow of cooling air directedat theface-
plate is recommended. When televising flames and furnaces appropriate infrared

filters should be used.

Mullard
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CAMERA TUBE 20PE13

VIDICON

OUTLINE DRAWING OF 20PE13
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CAMERA TUBE 20PE14

VIDICON

DEVELOPMENT SAMPLE DATA

17. 7mm diameter vidicon television camera tube with separate mesh, low
heater consumption, electrostatic focusing and magnetic deflection. Intended
for use in low-cost industrial cameras, home cameras and for amateur use,
where small size and low power consumption are important parameters.

Resolution capability 550 tv lines
HEATER
Suitable for parallel or series operation, a.c. or d.c.
Vh 6.3 £10% A%
Ih 95 £10% mA

When the tube is used in a series chain, the heater voltage mustnot exceed 9. SVr s
when the supply is switched on. S
FOCUSING

Electrostatic

DEFLECTION
Magnetic

PHOTOCONDUCTIVE LAYER
Maximum diagonal of quality rectangle

on photoconductive layer (aspect ratio 3: 4) 11 mm

The direction of the horizontal scan should be essentially paraliel to the plane defined
by the short index pin and the longitudinal tube axis, unless rotation of the tube is
found necessary to minimise the number of blemishes in the picture.

CAPACITANCE

Target electrode to all other electrodes 2.0 pF

This capacitance, which is effectively the output impedance, increases when the tube
is inserted in the coil assembly.

This information is derived from development samples made available for evaluation.
It does not form part of our data handbook system and does not necessarily imply
that the device will go into production

Mullard
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TYPICAL OPERATION (LIVE SCENE PICK -UP)
Operating conditions

Va4

VE13 (beam focusing electrode)

Val,az
Maximum peak to peak blanking voltage

when applied to grid
when applied to cathode
Field strength of adjustable alignment coil
Faceplate illumination (highlight)
Performance

Vg (for picture cut-off) with no

blanking applied

Average gamma of transfer characteristic
for signal currents between 10 and 100nA

Target voltage
Dark current

Signal current (see note 1)
typical

minimum
Limiting resolution at picture centre

Spurious signals - shading

500

45 to 65

300

75

20

0 to 320

10

-35 to -80

0.

10 to 45

20

200
100

550

65

A/m

1x

tv lines

Tubes are rejected for smudge, lines, streaks, mottled background, grainy
background, or uneven background having contrast ratios greater than 1.5:1.

Spurious signals - spots and blemishes
(see notes 2,4)
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A T 20PE14

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

A% max. 80 v
target
V_, max. 600 A
a4
V_, max. 350 A%
a3
Val,aZ max. 350 Vv
-Vg max. 200 v
+V _max. 0 A%
g
Yo A (pk) max.
cathode positive 125 v
cathode negative 10 A%
Maximum peak dark current 150 nA
Maximum peak output current 500 nA
Maximum faceplate illumination 10 000 1x
Maximum faceplate temperature during o
storage and operation 70 C

Scanning of a 6. 6mm X 8. 8mm area of the photoconductive layer should always be
applied. The use of a mask of these dimensions is recommended. Scanning of an
area less than this may cause permanent damage to the specified full size area.

MOUNTING POSITION
Any
WEIGHT
Tube only (approx. ) 23 g

ACCESSORIES
Socket Special miniature 7 pin (J. E.D. E.C. E7-1)
Deflection yoke KV 19B

NOTES

1. With 10 lux (colour temperature = 2854K) on the faceplate.
2. The deflection circuit must provide sufficiently linear scanning for good black
level reproduction. Since the output current is proportional to the velocity of

scanning, any change in this velocity will produce non-uniformity.

3. Signal current is defined as the component of the output current after the dark
current has been subtracted.
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NOTES (contd. )

4. The camera is focused on a uniformly illuminated two zone test pattern. Zone 1
at the centre has a diameter equal to the raster height. Zone 2 occupies the
remainder of the scanned area.

The scanningamplitudes of a rectangular monitor are adjusted to obtain a raster
with an aspectratio of 3: 4. The monitor set-up and contrast controls are adjusted
for a faint raster when the lens of the camera is capped and for a non-blooming
bright raster when uncapped.

Under theabove conditions the number and size of the spots visible in the monitor
picture will not exceed the limits stated below. Both black and white spots are
counted unless the amplitude is less than 50% of the peak white signal.

Spot size Maximum number of spots
in % of raster height Zone 1 Zone 2
>0, 8 none i
0.8 to 0.6 2 2
0.6 to 0.3 2 3
<0.3 * *

*Spots of this sizeare not countedunless their concentration is sohigh as to cause
a smudgy appearance.

5. Video amplifiers should be capable of handling target-electrode currents of this
magnitude without overloading the amplifier or distorting the picture.

6. Under difficult environmental conditions a flow of cooling air directed at the
faceplate is recommended. When televising flames and furnaces appropriate
infrared filters should be used.
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cae, T 20PE14

OUTLINE DRAWING OF 20PE 14
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CAMERA TUBE SOMXQ

INTENSIFIER VIDICON
(INTENSICON) (Dev. No.)

DEVELOPMENT SAMPLE DATA

QUICK REFERENCE DATA

25mm vidicon tube with unity magnification image intensifier tube with S25
photocathode intended for TV surveillance.

Sensitivity A signal current of 150nA is produced
with a photocathode illumination of 0. 1
lux at 20nA dark current

Resolution >500 TV lines
Image format 10 x 13. 3 mm
HEATER

Suitable for series or parallel operation, a.c. or d.c.

Vh 6.3 £10% A%
Ih 95 mA
NOTE (applies to series operation only). The surge heater voltage must not exceed
9.5Vy. m.s. when the supply is switched on. When used in a series heater chain, a
current limiting device may be necessary in the circuit to ensure that this voltage
is not exceeded.

FOCUSING
Intensifier self focusing electrostatic
Vidicon magnetic
DEFLECTION
Vidicon magnetic
PHOTOCATHODE
Type S25 (see page 6)

Maximum diagonal of rectangle on
photocathode fibre optic faceplate
(3: 4 aspect ratio) 17 mm

For correct orientation of the image on the photoconductive layer, the horizontal
scan should be essentially parallel tothe planepassing through the tube axis and the
reference line.

This information is derived from development samples made available for evaluation-
It does not form part of our data handbook system and does not necessarily imply
that the device will go into production

Mullard
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CAPACITANCE
Target electrode to all other electrodes 20 pF
This capacitance, which is effectively the output impedance, increases whenthe tube
is inserted in the coil assembly.

TYPICAL OPERATION

Operating conditions (all voltages with respect to vidicon cathode)

Mesh voltage (see note 1) V‘,13 300 to 450 v
Focus electrode voltage Va2 250 to 300 v
First anode voltage Val 300 A%
Grid voltage - adjusted for stabilisation

Field strength at centre of focusing coil 3.2 kA/m
Field strength of alignment coils or magnet 0 to 320 A/m

Minimum peak-to-peak blanking voltage

when applied to the grid 75 A%
when applied to the cathode 20 \Y%
Intensifier cathode voltage -12 kv
Intensifier screen voltage 0 v
Scanned area ( see note 2) 10 X 13.3 mm
Operating temperature 30 £2 Ha

Typical performance

Target electrode voltage for dark
current of 20nA 20 to 70

Grid voltage for picture cut-off -30 to -100 v
Signal current

With photocathode illumination of

0. 1 lux of colour temperature 2854K 150 nA
Decay

Residual signal after dark

pulse of 200ms 10 %
Average gamma of transfer characteristic
for signal currents between 10nA and 300nA 0.7
Wavelength at maximum response 500 nm
Limiting resolution at centre of picture >500 TV lines

Mullard

50MXQ Page 2



CAMERA TUBE
INTENSIFIER VIDICON
(INTENSICON)

RATINGS (ABSOLUTE MAXIMUM SYSTEM)
Intensifier cathode voltage max. (see note 3)

VaS max. (see note 2)

Va2 max.

V . max.
al
-V _max.
g
+V _max.
g
Ik max.
h-k(pk) ™ax-
cathode positive
cathode negative

v max
target

1target(pk) max. (see note 4)

Maximum peak dark current
Maximum continuous photocathode illumination

(operational - assumes uniform illumination -
see note 5)

Maximum temperature ( operational and storage -

see note 5)
MOUNTING POSITION
Any

WEIGHT

Tube alone (approx.)

ACCESSORIES

Socket

Mullard

50MXQ

(Dev. No.)

-18 KV
1.0 KV
750 v
450 v
125 v
0 v
2.0 mA
100 v
10 v
100 v
600 nA
250 nA
N0 lux
50 e
350 g

Cinch No. 54A 18088
or equivalent

50MXQ Page 3



NOTES

. Under no circumstances should the mesh (a3) be allowed to operate at a lower

voltage than the final anode (a2), sincethis may damage the photoconductive layer.
The minimum voltage difference (a3 with respect to a2) to produce an attractive
gain in resolution is 15V. The optimum value for the maximum resolution and
the best uniformity of black and white level will depend on the type of coil unit
used, and will be within the range 1.2 to 1.5 times Va2'

. Underscanning of the useful target area of 10 x 13.3mm or failure of scanning

should be avoided, since this may cause damage to the photoconductive layer.

. Permanent damage may result from a temporary reversal of polarity.

. Video amplifiers should be capable of handling signal electrode currents of this

magnitude without overload or picture distortion.

. When the photocathode illumination rating is exceeded this may lead to permanent

damage of the device.

. The metal end cap should be connected to chassis.

Mullard
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CAMERA TUBE 50MXQ

INTENSIFIER VIDICON
(INTENSICON) (Dev. No.)

OUTLINE DRAWING OF 50MXQ e
Metal end cap with window : #68.5 max ———
Image plane (face of fibre optic) Y 7 60 | gg (Optical
3 i ptica
e 3 y_distance)
S I3
Line
S.Cfna Intensifier cathode 2
Intensitier 90 Z10 Intensifier anode 389 s
cathode ) = N J max
Intensifier e Target v
anode | 30 \ 10 i
Target and intensifier ' LH ! 1
connections JELLET =T _l__i_‘&mm
(view from base end) f k] § | n.2 -
25 & [ max
f
L e 192 Target | 1
P.C.D | Reference face
l1c & \ l» - @ 38.3 max
a3 a2 ‘
Flying lead connections
Intensifier cathode - white
Intensifier anode - brown
g k These are shown in the
positions for development
]BO ll:mlvl:d In lheb!emll d:xgﬂ
e leads may be mov;
40°(x9) ity g ot
h/ Vidicon target
IC
short index pin
JEDEC. EB ~11 Base
Er— N e g e
electrode
ez m—g—— a3 3 max
a2 —4 - = 4 l '
£ - —— al
g—f == - am { rlnzdgf w 779.73 ol
0 min
Bt 21720 -
o i retsrmast tions 10405 @ 6.7 max
k h h and the @ 60 shoulder -0.10

All dimensions in mm f2e8

Mullard
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PLUMBICON*
SPECIFICATION

Table I - Highlight signal and beam current

CAMERA TUBES

settings

Tube diameter
30mm

Tube diameter
25mm

Scanned area
12.8 X 17. Imm?2

Scanned area
9.6 x 12.8mm?

Highlight Beam Highlight Beam
signal current signal current
current current
(HA) (nA) (uA) (nA)
Black and white 0.3 0.6 0.2 0.4
Luminance L 0.3 0.8 0.2 0.4
¢ "
- roadfl‘;’fesquamy Red R 0.15 0.3 0.1 0.2
Chrominance | oo 6 0.3 0.6 0.2 0.4
tubes
Blue B 0.15 0.8 0.1 0.2
Black and white 0.3 0.6 0.2 0.4
Red R 0.15 0.3 0.1 0.2
Industrial quality T —_—
tubes Green G 0.3 0.6 0.2 0.4
tubes
Blue B 0.15 0.3 0.1 0.2
P20 light source Scanned area Scanned area
18mm circular 15mm circular
X-ray medical
tubes (for use in combination with
an X-ray intensifier) 0.15 0.3 0.1 0.2

SECTION B
Definitions

Blemishes, can be regarded as either spots

or smudges.

Spots and smudges are small areas of uneven modulation of any signal current
between black level (dark current) and white level (peak signal current). For broad-
cast quality tubes and tubes for medical X-ray equipment a spot is defined as a
blemish with a maximum linear dimension in any direction of 0.7% of the picture
height, a smudge as a blemish with a maximum linear dimension in any direction
exceeding 0.7% of the picture height.

For industrial quality tubes a spot is defined as a blemish with a maximum linear
dimension in any direction of 1% of the pictureheight and a contrast in excess of 10%
of 100% white level (highlight signal current as given in Section A, table I), as
measured on awaveform oscilloscope (bandwidth 5.5MHz), black level being defined
as 0%.

Plumbicon Spec. Page 2



*PLUMBICON
CAMERA TUBES SPECIFICATION

SPURIOUS SIGNAL SPECIFICATION FOR PLUMBICON TUBES
SECTION A
Test conditions

The spurious signal tests onthe Plumbicontubes are carried outinthe manufacturer's
test channel under the following conditions:

1. Light source: 2854K colour temperature  (broadcast and industrial tubes)
P20 light distribution (tubes for medical X-ray equipment)

2. Filter inserted in the light path for chrominance tubes
(see published data for required filter characteristics)

3. Test transparency, back-illuminated, projected on to the target by means of a

high quality lens, producing an even illumination on the specified scanned area.

The test transparency has an aspect ratio of 4:3 for the evaluation of broad-

cast and industrial quality tubes. The area of the chart is divided into three
quality zones by two concentric circles as shown in Fig.1.

m I biig Fig.1

1

0.5h h

-

The test transparency is of a circular shape for the evaluation of tubes for
medical X-ray equipment. The area of the chart is divided into three quality
zones by two concentric circles as shown in Fig.2.

Fig.2

h

4. The video amplifier frequency response is essentially flat to 5MHz, with a sharp
fall-off to 6MHz.

5. No gamma correction or aperture correction is applied in the video amplifier.

6. Light level. The light level on the Plumbicon target is adjusted to produce a peak
highlight signal current in accordance with table I.

7. Beam current. The beam current should be adjusted for current stability accord-
ing to the values quoted in table I.

8. Monitor. The obtained pictureis observed on a monitor producing a non-blooming
white.

*Registered trade mark for television camera tubes

()
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$50XQ

Uniformity in Dark Field

Zone 1 2 na max.
Zone 2 and Zone 1 5 na max.
Total Scanned Area 10 na max.

Uniformity When Illuminated

Zone 1 10%
Zone 2 and Zone 1 20%
Total Scanned Area 40%

HALATION AND BLOOMING

The S50XQ is subjected to the following test: A circular spot 0.5 mm in diameter (2% of the useful photo-
cathode diameter) is projected on the faceplate of the tube. The intensity of the illuminated spot is adjusted
to produce a peak (highlight) signal current of 200 na. The beam current was previously set to handle a peak
white signal of 500 na. The intensity of the 0.5 mm illuminated spot on the faceplate is then raised 4 orders
of magnitude. The following criteria must be met.

a)  The diameter of the circle which encloses the 100 na video signal level must be no more than three

times the original spot diameter (the spot diameter before the intensity was increased 4 orders of
magnitude.) ’

b)  The area which encloses the 30 na signal level must not exceed at any point 15% of the useful picture
diagonal. This corresponds to 4% of picture area.






TUBE TYPE

$50XQ

INTENSIFIED
SILICON VIDICON
CAMERA TUBE

B e e e S S S
PICTURE QUALITY (due to blemishes)

Blemishes can be regarded as either spots or smudges. A spot or smudge is defined as a blemish with a maximum linear
dimensions in any direction of 1% or 5% respectively, of the picture height and a contrast in excess of 10% of 100%
white level as measured on a waveform oscilloscope (band width 5.5 MHz), black level being defined as zero percent.

The picture quality is evéluated in the following setting in respect of highlight signal current and applied beam current
viz:

Highlight signal current I =300 nA 0

Beam current adjusted for
correct stabilization of a
signal current of: Ip =500 nA 500 nA

The specified area of 0.8 x 0.6 in. on the photocathode is evenly illuminated with light appropriate to the application through
a back illuminated test transparency with aspect ratio 4:3. The area of the test chart is divided in three quality zones by two
concentric circles with diameters as shown below.

— 7]
PR @ i

The obtained picture shall be observed on a monitor producing a non-blooming white. The numbers and sizes of blemishes
shall not be in excess of those tabulated below.

Permitted number of blemishes a) c)

Dimensions in any direction measured

in percentage of picture height (approx.

TV lines) at the 10% contrast point. Zone | Zone |1 Zone 111
1TVL b b b
2t04TVL 4 8 15
5t07 TVL 1 3 4
81025 TVL 0 1 2

Max. no. of permitted blemishes not to exceed 30

NOTES
a) The distance between any two spots shall be greater than 5 TVL of picture height in any direction.

b) Spots of this size are not counted unless concentration causes a smudge appearance. Such concentrations
are evaluated as smudges. As contrast the average contrast of the concentration is taken.

c) Blemishes with a contrast less than 10% are not counted.

(OVER) 11/71
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S50XQ
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SENSITIVITY(mA/WATT)

MODULATION DEPTH (%)

$50XQ
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S50XQ

FOOTNOTES

1) A supply is available

2)  Focusing/deflecting coil assembly

3) The capacitance of the target to all electrodes, which effectively is the output impedance, is measured without the
deflection/focusing coil assembly, and may increase when the tube is inserted into such assembly.

4)  With no blanking voltage on Grid No. 1.

5) At cathode voitage = 0 volts.

6)  The total signal current consists of the current due to the signal plus the dark current, i.e., iy = is i 4

7) For proper orientation of the image on the photo sensitive layer, the horizontal scan should be essentially paraliel
to the plane passing through the tube axis and the short base pin.

8)  Adjust for minimum shading. The volitage ratio of Grid No. 4 to Grid No. 3 is between 1.3 and 1.5.

9)  The target voltage is individually selected and specified typically within a range and indicated for each tube. This
is to achieve an optimum operating point consistent with optimal beam acceptance and to optimize other per-
formance characteristics, such as dark current, blemishes, uniformity and lag.

10) Measured with the beam set to handle peak highlights of 500 na and a peak signal of 200 na. The sequence of
measurement is as follows. The illumination is turned off at t = 0 immediately preceeding a read-out of the initial
signal. This read-out is called the zeroth field. The first residual signal occurs at 16.7 ms, i.e., in the first field.

The value of lag is the magnitude of the residual signal in the third field, ie., at t = 50ms.

11) Data on target voltage, dark current, and lag are supplied with each tube.

12) Grid No. 4 Voltage should exceed both Grid No. 3 and Grid No. 2 voltage. Operating Grid No. 4 less positive could
result in permanent target damage due to "ion-burn”.

13)  The beam current as obtained by adjusting the grid No. 1 {control grid) voltage shall be adjusted for current stabiliza-
tion of 2% times the highlight signal current, i.e. 500 nA.

14) Limiting resolution is defined as the resolution at a modulation depth, i.e., uncompensated horizontal amplitude
response, of 5% uncorrected for lens resolution losses. The amplitude response of the camera amplifier should be fiat
to well over 7.5 MHz; no gamma correction should be used.

15) Uncompensated horizontal amplitude response is measured with 100% contrast square wave test pattern, normalized

1um

at 50 TVL, and corrected for lens resolution losses. The bandwidth of the camera amplifiers used are flat beyond
5 MHz. For response curve see Figure 3.






ABSOLUTE MAXIMUM RATINGS

Photocathode voltage
Grid No. 4
Grid No. 3
Grid No. 2
Grid No. 1
Positive
Negative
Grid No. 4 — No. 3 difference
Cathode to Heater Voltage
Positive peak to peak
Netative peak to peak
Cathode current
Heater Warmup
Target Voltage
Temperature
Operation
Storage

TYPICAL OPERATING CONDITIONS

Photocathode Voltage
Focus Electrode
Anode Cone
Target Voltage
Grid No. 4
Grid No. 3
Grid No. 2
Beam Current
Lag (persistence)
Residual signal 50 ms after
a 200 na signal is turned
off (9)(10)
Average Gamma transfer char-
acteristic for signal output
current between 1 na and
600 na (See Fig. 2)
Resolution Central (See Fig. 3)
Limiting(14)
Modulation Depth at 400 TVL(15)
Sensitivity (See Fig. 1)
Target Gain (See Fig. 4)
Dark Current at 30°C, 10 Volts on target
Photocathode Response
Luminous with a 2870° K Tungsten
Source ( See Fig.1)
Luminous with a narrow band
5500 R Source
Typical Spectral Sensitivity

$50XQ

—13 kilovolts
650v(4)
soov(4
350v(4)

ov
125V
350

125V
v
3mA

1 minute
25 v(8)

—10°C to 50°C
—-50°C to 70°C

—10 kilovolts
93 £ 5% of photocathode potential
Ground
g—15v (11)
oov(12)
430v(8)
300V
See footnote 13
10%(11)

20 na

1.0

700 TVL/Height
40%

1200pA/fe. (typ.)
2000 at 10kV (typ.)
15nal 1l

180 A/ Im (typ.)

50 A/ Im (typ.)
See Fig. 1 .
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MECHANICAL

Faceplate
Numerical Apeture
Useful Diameter
Spectral Response
Imagqe Section:
Focusing Method
Configuration
Reading Section
Focusing Method
Deflection Method
Base
Mounting Position
Weight
Socket

Focusing & Deflection Coil

Dimensions
Overall Length
Maximum diameter

Diameter of reading bulb

Length of Gun
ELECTRICAL

Heating
Heater voltage
Heater current
Capacitance

Target to all other electrode
Grid No. 1 cutoff when Grid

No. 2 isat 300 V

Blanking Voltage Peak to Peak

On grid No. 1
On Cathode
Signal Current total (it)(s)

Diameter of Scanned Raster

(4 x 3 aspect ratio)
OPTICAL

Max. useful diameter
Orientation of Image on
Photo Surface

GENERAL CHARACTERISTICS

Fibre Optics

1.1

.984 in. (25mm)
S-20

Electrostatic( n
Triode! )
Magnetic(Z)
Magnetic
JEDEC No. E8-11
Any
8 o0z.
Cinch 54A18088

AT1102, AT1103 or AT1116
or equivalent (2)
9.6" (including pin)
26"

.984 in. (256mm)
6.5" {including pins)

Indirect AC or DC parallel supply only
6.3V

100 mA max.

10 pF(3)

~30V to —100v(4)(®)

70V min.

15V min.

600 na

709 in. (18mm)

.984 in (25mm)

See Note 7
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Mullectron London
Mullard House Torrington Place WC1E 7HD
London WC1E 7HD

TUBE TYPE
s50XQ

INTENSIFIED
SILICON VIDICON
CAMERA TUBE

DEVELOPMENT SAMPLE DATA
DESCRIPTION

Development Tube Type S50XQ is a 25 millimeter Intensified Silicon
Vidicon (ISV) camera tube designed for use in low light level TV camera systems.
This tube combines the high performance characteristics of the SiviconT.M.
(Silicon-Vidicon) with the essentially noiseless gain which results from high energy
photo-electrons impinging upon the silicon target to create a multiplicity of hole-
electron pairs.

The S50XQ features include: the capability to operate over a wide dynamic range
without "halation” or ""blooming’’; extended tube life with freedom from internal
X-ray deterioration; low decay lag; high resolution; and low uniform dark currents.

OPERATING PRINCIPLES

The operating principles of the read-out section of the camera tube are similar to those
of the conventional Sivicon. The very thin silicon target consists of a two-dimensional
array of p-n diodes which are scanned by a low velocity electron beam as in a vidicon.
During the operation, the scanning beam deposits electronic charge on the p-type re-
gions and establishes a negative bias of a few volts on those regions relative to the n-
type substrate. The charge deposited in one scanning period is sufficient to maintain
this reverse bias for a period of time greater than one frame period with normal levels
of illumination.

The optical image is focused upon a flat image plane which is optically coupled to an
S-20 photocathode by the use of high quality fiber-optics. The flux of photoelectrons
are accelerated to energies of several thousand electron-volts and electrostatically
focused upon the n-type substrate on the side opposite from the p-type regions in the
image intensifier section of the tube. The incident flux of high energy photoelectrons
on the target produce a multipiicity of hole-electron pairs in the substrate. The minor-
ity carriers (ie. holes) diffuse to the p-n junction and, thereby, increases the junction
current in accordance with the number of incident photoelectrons. This increased
junction current reduces the stored charge which was previously deposited by the low
velocity scanning beam, by an amount that is proportional to the total number of
incident photons throughout the entire frame period. The resulting stored charge
pattern is a replica of the optical image on the photocathode.

The scanning electron beam erase thes stored charge pattern on a point-by-point basis
by re-establishing the full value of reverse-bias once during each frame period. The
electronic current which flows in the target lead during this erasing process constitutes
the video signal that corresponds to the optical image.

The high gain provided by the image intensifier section of this new camera tube will
provide a high signal-to-noise ratio at the scene illuminations which are only slightly
greater than that associated with normal starlight illumination. The inherent rug-
gedness and small size of this tube will make it suitable for the low light levels
encountered in reconnaissance and surveillance systems. The gain of the image inten-
sifier section can be reduced from its maximum value of a few thousand to a value
of the order of one hundred. This tube will then have possible applications in the areas
of commercial broadcasting where marginal light levels exist such as sporting and news
events.

The included data, based on the
specifications and measured per-
formance of development sam-
ples, afford a preliminary indica-
tion of the characteristics to be
expected of the described product.
Distribution of development sam-
ples implies no guarantee as to
the subsequent availability of the
product,

November 1971
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TUBE TYPE

10XQA
SILICON VIDICON

CAMERA TUBE
L S S S JO T B o i S, Lo S e o e e i e e e R e S R R g s

PICTURE QUALITY (due to blemishes)

Blemishes can be regarded as either spots or smudges. A spot or dge is defined as a blemish with a i linear
dimension in sny direction of 1% or 5% (d) respectively, of the picture height end & contrast in excess of 10% of 100%
whrite level as measured on a form oscill pe (bandwidth 5.5 MHz), black ievel being defined as zero percent.

The picture quality is eval: d in the following setting in respect of highlight signal current and applied bsam current
viz: :

Highlight signal current Ig= 200 nA 0

Beam current adjusted for

correct stabilization of a

signal current of: Ip = 600 nA 600 nA

Type of Blemish Black or White | White

The specified area of 0.5 x 0.375 in. on the target

is evenly illuminated with light appropriate to the
spplication through a back ifluminated test trans-
parency with aspect ratio 4 : 3. The srea of the test|
chart is divided in three quality zones by two con-
centric circles with diameters s shown below.

05H "'( CD" Y ]f_
N

The obtained picturs shali be observed on 2 monitor
producing & non-blooming white. The numbers and
sizes of blemishes shall not be in excses of those
tabulated below.

Permitted number of blemishes & €}

Di ions in sny d i d
in T.V. lines (spprox. percentage of
picture height) st the 5% contrast
point. (30)

Zone L1

!
]

Over BTVL (1.2%)

6 TVL to but not incl. 4 TVL
4 TVL to but not incl. 1 TVL
1TVL and under (0.2%) b

wiole
~NiNO

Clon|=O

b

8)  The distance between any two spots shall be greater than 5% of picture height in any direction.
b)  Spots of this size are not d uniess causes 8 dge appearance. Such con-
ore evaluated as dges. (d) As the ge contrast of the concentration is

taken.
c)  Blamishes with & contrast less than 10% are not counted.
d)  Blemishes grester than 5% (25 TV lines ) will be considered a local varistion of uniformity.!25)

- Rev. 11/71
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FOOTNOTES (Continued)

29. Grid No. 4 Voltage should exceed both Gnd No. 2 and Grid No. 3 voitage. Operation of Grid No. 4 less positive could
result in permanent target damage due to “'ion burn”. For area of permissible operation see Figure 4.

30. Measured as a percentage of the highlight average signal current, is.

31. By definition Absolute Maximum Ratings are limited values of operating and environmental conditions applicable to
any electron device of a specified type as defined by its published data, and should not be exceeded under the worst
probable conditions.

The device manufacturer chooses these values to provide acceptable serviceability of the device taking no responsibility
for equipment variations, environment variations, and the effects of changes in operating conditions due to variations
in device characteristics.

The equipment manufacturer should design so that mmally and throughout life no Absolute Maximum value for the
intended service is exceeded with any device under the worst probable operating conditions with respect to supplv
voltage variation, equipment component variation, t control adijt , load variation, signal variation,
environmental conditions and variations in device duracmnsm;.

WINDOW(NOTE A)

SEAL RING(KOVAR)
TARGET PLANE (NOTE 8)

Jm NO.ER-0

OUTLINE DRAWING
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10XQA

FOOTNOTES (Continued)

13.

14,

15.
16.

17.

18.

19.

21

23.
24,

25.

27.

‘Rev. 11/71

With the same lightsource specified in Footnote 10, except an infra-red absorbing filter Fish Schurman (Schott) Filter
KG3, ﬂucknes=4mm(157m.) is interposed between ﬁ-ehyusouwewdtfwfmplmo{dmembe The leve! of
illumination is that of the unfiltered light. See Figure 3 for filter transmission characteristics.

With the same light source specified in Footno®e 10 except an infrared transmitting filter Fish Schurman (Schott)
Filter RG715, thickness = 3 mm, (.118 in.) is interposed between the light source and the faceplate of the tube. The
levelohllummonu\hmofmemmhemdwm&eﬁwm3fuflwwmnmehxmm.

A minimum of 1 minute warm-up time for the heater is 10 be ob d for drawil thod

llumination levels in excess of 10 million foot- dk i d. This is ivalent to the image of the sun or
ah@mmwpmpmmlanpbemgfouuedamthemCAUﬂON Ctemustbenkmmatmehencontem
of the focussed radiation does not cause the temperature of the target to d the d level.

The beam d by adj g the grid No. 1§ | grid) voltage shall be adjusted for current stabilization
ofzxmw:h@lw!sgﬁumem.w.swm .

Hilumination on the photo-sensitive layer, Bph, in the case of a black/white is related to scene illumination, Bsc,
by the formula:

R.T.

i e P

in which R rep the scene-refk ge or the object under consideration, whichever is relevant), T the
lens transmission factor, Fihelemm Mmﬂ\elmmqnfutnonﬁunmtourgen

Li futi defined as the jution at 2 modulati dernh ie, uncunpemud horizontal amplitude
response, of 5% uncorrecud for lens resolution The amplifier should be
fiat to well over 7.5 MHz; no gamma correction should be used.

MMwMMmmmnwmmmmdludnSOWLmd d for lens lution losses.
The bandwidth of the cemera amplifiers used are flat to beyond 5 MHz. For response curve see Figure 1.

Measured with a high gain, low noise {2 nA rms} cascode-input type amplifier having a bandwidth of 5 MHz and a
pulsengul output current of 200 nA. Because the noise in such a system is predominately of the high-frequency
type, the “visual equivalent™ of signal-to-noise ratio is used which i is 3 times the ratio of highlight video-signal current.
to rms noise current.

Measured with an initial net highlight signal current of 200 nA (17). The of the is as follows:

The illumination is turned off at t = 0 immediately preceding a read-out of the initial signal. This read-out is labeled the
“zeroth” field. The first residual signal occurs subsequently at t = 16.7 msec., i.e., in the first field. The value of lag

listed is the magnitude of the residual signal in the 3rd field, ie. att= 50 msec. Foroﬂwsignal currents, see Fig. 2.

Adjust for mini shading. The
The target volitage (V1) is typically in the range between 5 and 15 volts with respect to the cathode. For each tube V1

is individually selected and specified for that tube. (26) This is to achieve an optimum operating point consistent with.
optimal beam acceptance and to optimize other performance characteristics, such as dark current, blemishes, uniformity
and lag. Sivicon tubes do not permit automatic sensitivity control by means of regulation of the target voltage. Adequate
control can be achieved by other means, e.g. lens i iris control neutral density filters and/or automatic video gain control ©
(AGC) If the Sivicon tube is to be used in inally designed for vidi tubes, the automatic sensm\my control
circuitry should be made inoperative and the target voltage set to the value specified for that Sivicon tube (26)

pti ratio of grid No. 4 to grid No. 3 is typically 1.4.

Local iformity is di d asap area {smudge, streak, bl with di ion greater than 5% of picture
height in one direction. Under uniform illumination or d lens diti the peak ngnal current of the defective area
visibly differs from the peak signal of the adj; kg d or sur ding areas.

Data on target voltage, dark and lag supplied with each tube.

The net signal current is to consist of the total signal less the contributions due to dark current; i.e. ig = i - id.

The optical reflectivity of the silicon target is normdly 35% but can be snmmcmtlv reduced by the application of an
anti-reflecting coatmgs. The value of mini , the length at which it occurs, and the wavelength
interval over which it applies can be preselected to suit vanous applications. For example a typical set of values would
be —0.1% target reflectivity, centered at 600 nm with reflectivity <1% over the wavelength interval 560 nm to 660

nm. It should be noted that the y from the is app y 8%, @ ..of gth.
FuwﬂmlmmnnmbhmmmﬂmG%ulasby ication of anti-refl: gs 10 one or
both surfaces of the faceplate.



TYPICAL OPERATING CONDITIONS AND PERFORMANCE

10XQA

Operating Conditions:

Cathode Voltage 0 Voits

Grid No. 2 Voltage(29) 300 Volts

Grid No. 3 Voltage (23).(29) 430 Votts

Grid No. 4 Voltage!29 600 Volts

Target Voltage(24)(26) 10 Volts

Beam Current See Note 17

Faceplate Temperature 20°C to 30°C

Faceplate Illuminatior{ Ok Visible) (13} 0.13fc
{Infrared)(14) 0.07 fc

Performance:

Signal Current Highlight (is), net; (27) 200nAD.C.

Dark Current , Average (26 10nA, D.C.

Resolution, Central (See Figure 1)

Limiting(19) 750 TV Lines
Modulation Depth (uncompensated Horizontal
Amplitude Response) at 400 TV Lines (20)
Optically Corrected (20)(13) 45%

Signal to Noise Ratio (21} 300:1

Lag (Persistence) (See Figure 2)

Residual Signal after 50 msec 26! 10% (20 nA)
Uniformity of Sensitivity (Center to Edge)(30) 10% (20 nA)
Uniformity of Dark Current (Center to Edge)(30) 5% (10 nA)
Local Nonuniformity (peak to peak above surround)(25)

Light Field (30) 5% (10 nA)

Dark Field (30) 2%% (5 nA)

FOOTNOTES
1. Focusing/deflecting coil assembly

2. Parallel or series supply. When tube is used in a series heater chain, the heater voltage must not exceed 9.5 VRMS
when the supply is turned on.

3 The capacitance of the target to all electrodes, which effectively is the output impedance, is measured without the
deflection/focusing coil assembly, and may increase when the tube is inserted into such assembly.

4. With no blanking voltage on Grid No. 1.
5. At cathode voitage = 0 Volts.

6. The maximum “Normally Required Beam Current” is taken as that beam current which is just sufficient to stabilize
highlights with signal currents of 500 nA (peak value).

7. The total current consists of the current due to the signal plus the dark current, i.e., iy = is + ig.

8. The input stages of the video amplifiers coupled to the target lead of the Sivicon should be capable of handling signal
currents of this magnitude without overloading the amplifiers or distorting the picture.

9 For proper orientation of the image on the photo-sensitive layer, the horizontal scan should be essentially parailel to
the plane passing through the tube axis and the short base pin.

10. Light source is a tungsten filament lamp in a lime glass envelope, operated at a color temperature of 2870°K.

1 As measured under the following conditions:
Tubes are exposed to 0.0755 ft. ¢. illumination (light flux of .10 millilumen) of black body color temperature of 2870°K.
An appropriate filter is inserted in the light path. The signal current obtained in nanoamperes x 10 denotes the luminous
sensitivity expressed in terms of microamperes per lumen of white light incident on the filter. See Figure 3 for filter
transmission characteristics.

Filters used: Tungsten No filter used
Visible Schott KG3 thickness 4 mm (.157 in)
Infrared Schott RG715  thickness 3mm (.118 in)

12 Radiant sensitivity is derived from the luminous sensitivity assuming a luminous etficacy of 20.4 Im/W of 2870°K.
twngsten hight. As with the luminous sensitivity, the level of irradiation is that before the filter where one is specified.

Rev. 11/71 3



10XQA
OPTICAL

Dimensions of Scanned Area (4:3 Aspect Ratio) 0.500 in. x 0.375 in. (12.8 mm x 9.6 mm)

Diametsr of Scanned Area 0.625 inch (16 mm)
Orientation of Imsge on Photo-sensitive Surface See Note 9
SENSITIVITY (TYPICAL) CHART A
Luminou: Radiant Net Signal Current (27)
Light Source (10) | Sensitivity ( uA/Im)“" Sensitivity (mA/W){12)} with 0. Igf,t‘:'mcldent illumination (nA)
Tungsten 4100 84 550
visible (13) 1100 22 150
Infrared (14 2100 43 280
CHART B
Wavelength (nm) Radiant Sensitivity (mA/W) Quantum Efficiency(%)
850 320 70
750 400 65
950 150 20
Average Gamma of Transfer Characteristic 1.0
Spectral Response:
Cut-offs at 400 and 1100nm, approx.
Max Sensitivity at 800 nm, typ.
Index of Refraction of Faceplate 156,
Target Optical Reflectivity See Note 28
ABSOLUTE MAXIMUM RATINGS (31
Grid No. 4 Voltage 650 Volts(5)
Grid No. 3 Voltage 600 Volts!5)
Grid No. 4 to Grid No. 3 Voltage Difference 350 Volts(29)
Grid No. 2 Voltage 350 Volts (5
Grid No. 1 Voltage
Positive 0 Volts
Negative 125 Volts
Grid No. 4 to Grid No. 2 Voltage Difference see note 29
Cathode to Heater Voltage:
Peak to Peak Positive 125 Volts
Peak to Peak Negative 10 Voits max.
Cathode Current 3ImA
Heater Warm-up 1 Minute min.
“Target Voltage 50 Volts(24)
Dark Currents (id) at Specified Target Voltage (5-15 Volts) 50 nA max.
and a faceplate temp. 30°c
Signal Current, Total {ig)(7) 750 nA Peak (8)
Faceplate; illumination 107 fc (16)
Faceplate Temperature: i
(Operation and Storage) —~100°C to +100°C max.

Rev. 11/71



Telephone 01-580 6633

Mul!ard Telex 264341
Limited i

Muillectron London
Mullard House Torrington Place WCI1E 7HD
London WC1E 7HD

DEVELOPMENT SAMPLE DATA

DESCRIPTION

The Sivicon, type 10XQA, is 8 TV camera pick-up tube with a photosensitive target
in the form of a mosaic array of silicon diode elements. This pick-up tube offers the sdvantage
of wide spectral response (including neer infrared), high sensitivity, high resolution, low dark
current, low lag and long life with freedom from internal X-ray deterioration when operated at
typical vidicon voltages.

The 10XQA can be exposed to direct sunlight without deleterious effects. It does not exhibit
image burn-in and is able to withstand exposure to 100°C environments. It employs low velocity
stabilization and separate mesh construction in a 1 inch diameter “‘vidicon style’’ envelope. It is
mechanically interchangeable with any 1 inch vidicon and aiso electrically interchangeable with
any separate mesh “vidicon”' such as the XQ1040

The 10XQA is intended for use in black-and-white cameras in high quality industrial, educa
tional, and military applications. The high sensitivity of the 10XQA makes it particularly
suitable for use in the low level incandescent illumination (c.a., 1 footcandle) or invisible
(convert) near infrared illumination, as may be used in surveillance, monitoring and security
applications.

GENERAL CHARACTERISTICS

MECHANICAL
Focusing Method Magnetic (1)
Deflection Method Magnetic (1)
Dimensions See outline drawing, Pg.5
Bulb T8
Base JEDEC No. E8-11
Mounting Positions Any
Weight 250z
Accessories
Socket Cinch 54A 18088 or equiv.
Focusing and Deflection Coil Assembly Type AT1102,
AT1103, AT1116 or
equivalent m
ELECTRICAL
Heating Indirectly AC or DC(2)
Heater Voltage 6.3 Volts £ 10%
Heater Current 100 mA max.
Capacitance
Target To All other Electrodes 35 pF(:”

Grid No. 1 Voltage for Cutoff at
Grid No. 2 Voltage = 300 volts
Blanking Voltage, Peak to Peak

-30to —100 Volt:“)' (5

On Grid No. 1 70 volts min.
On Cathode 15 volts min.
Grid No. 2 Current at Normally Required Beam Current 1 mA max

(Commercial Type number for 10XQA = XQ1400)

TUBE TYPE

10XQA
SIVICON™

A SILICON VIDICON
CAMERA TUBE

as













canena Tue: 72624

OUTLINE DRAWING OF 7262A
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NOTES (contd.)

3.
4.

With 10 lux (colour temperature = 2854K) on the faceplate.
With a dark current of 20nA and a signal current of 200nA.

. The deflection circuit must provide sufficiently linear scanning for good black-

level reproduction. Since the output current is proportional to the velocity of
scanning, any change in this velocity will produce non-uniformity.

. Signal current is defined as the component of the output current after the dark

current has been subtracted.

. Square wave response. Measured with a video amplifier systemhaving an appro-

priate bandwidth.

. Conditions:

Dark current 20nA and output current of 220nA.

The camera is focused on a uniformly illuminated two-zone test pattern. Zone 1
at the centre has a diameter equal to the raster height. Zone 2 occupies the
remainder of the scanned area.

The scanning amplitudes of a rectangular monitor are adjusted to obtain a raster
with an aspect ratio of 3:4. The monitor set-up and contrast controlare adjusted
for a faint raster when the lens of the camera is capped, and for a non-blooming
bright raster when uncapped.

Under the above conditions the number and size of the spots visible in the monitor
picture will not exceed the limits stated below. Both black and white spots are counted
unless the amplitude is less than 50% of the peak white signal.

Spok size Maximum number of spots
in % of raster height Sone i -
>0.9 none none
0.9t00.6 2 2
0.6t00.3 2 3
<0.3 * ®

*Spots of this size are not counted unless their concentration is so high as to cause
a smudgy appearance.

9. Video amplifiers should be capable of handling target-electrode currents of this

magnitude without overloading the amplifier or distorting the picture.

10. Under difficult environmental conditions a flow of cooling air directed at theface-

plate is recommended. When televising flames and furnaces appropriate infrared
filters should be used.

Mullard
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Gty ruse 72628

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

Vv max. 100 v
target
v 750 v
V::12,3.3 e
V . max. 750 v
al
—Vg max. 300 v
+V _max. 0 v
g
Ik max. 2 mA
vh_k(pk) max.
Cathode positive 125 v
Cathode negative 10 A%
Maximum peak output current (see note 9) 0.55 HA
Maximum peak dark current 250 nA
Maximum faceplate illumination 10 000 lux
Maximum faceplate temperature during 4
storage and operation (see note 10) 70 C

Scanning of a 9.6mm X 12.8mm area of the photoconductive layer should always be
applied. The use of a mask of these dimensions is recommended. Scanning of an
area less than this may cause permanent damage to the specified full-size area.

MOUNTING POSITION
Any

WEIGHT
Tube alone (approx.) 50 g

ACCESSORIES
Socket Cinch No.54A18088 or equivalent

Coil assembly AT1102 or equivalent

NOTES

1. Beam focus is obtained by the combined effect of the focus electrode (a2), the
voltage of which should be adjustable over the indicated range, and a focus coil
having an average field strength of 3.2A/mm.

2. The polarity of the focus coil should be such that a north-seeking pole, located
outside but adjacent to the image end of the focus coil, will be attracted to the
image end of the focus coil.

Mullard
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TYPICAL OPERATION

Operating conditions

Vaz, &4 (see note 1) 250 to 300 v

v 300 v
al

Vg adjusted for sufficient beam

current to stabilise highlights

Minimum peak-to-peak blanking voltage

when applied to the grid 75 v
when applied to the cathode 20 \Y%
Field strength at centre of focus coil
(see note 2) ) A/mm
Field strength of adjustable alignment
coils or magnets 0 to 320 A/m
Scanned area 9.6 x12.8 mm
Faceplate temperature 30 to 35 °c
Typical performance Min. Typ. Max.
Target electrode voltage for a
dark current of 20nA 10 - 100 v
Output current at 20nA dark
current (see note 3) 150 = = nA
Decay: residual signal current after
dark pulse of 50ms (see notes 4,5, 6) - 25 35 %
Amplitude response at picture
centre for 400 TV lines (see note 7) 25 40 - %
Resolution capability at centre
of picture 500 - - TV lines
Grid voltage for picture cut-off
with no blanking applied -45 -60 -110 A%
Average gamma of transfer characteristic
for signal currents between 20nA and 200nA - 0.65 =
Wavelength at maximum response (approx.) = 550 - nm

Spurious signals - shading

Tubes are rejected for smudge, lines, streaks, mottled background, grainy
background, or uneven background having contrast ratios greater than 1.5:1.

Spurious signals - spots and blemishes
(see notes 5 and 8)

Mullard
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)
TENTATIVE DATA
QUICK REFERENCE DATA
25.5mm (1 inch) diameter vidicon television camera tube with integral mesh,
low heater consumption, magnetic focusing, and magnetic deflection. Intended
for use in low-cost industrial cameras, home cameras and for amateur use.
Decay - residual signal after 50ms 25 %
Resolution capability >500 TV lines
HEATER
Suitable for parallel or series operation, a.c. or d.c.
Vh 6.3 £10% v
"’ Ih 110 £10% mA
When the tubeisused in a series chain, the heater voltage mustnot exceed 9.5V, 1, .
when the supply is switched on.
FOCUSING
Magnetic
DEFLECTION
Magnetic
PHOTOCONDUCTIVE LAYER
Maximum diagonal of quality rectangle
on photoconductive layer (aspect ratio 3:4) 16 mm
b4
Thedirection of the horizontal scan should be essentially parallel to the plane defined
by the short index pin and the longitudinal tube axis.
CAPACITANCE
Target electrode to all other electrodes 4.6 pF
This capacitance, which is effectively the output impedance, increases when the
tube is inserted in the coil assembly.
g

Mullard
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*PLUMBICON
CAMERA TUBES SPECIFICATION

SECTION C

Number, size, location and contrast of blemishes

I. Broadcast quality tubes

Dimensions of blemishes Permitted number of blemishes*
in % of picture height

Black and white
Luminance (L) tubes Blue tubes (B)
Red, Green (R, G)

Zone I | Zone II | Zone III | Zone I | Zone II | Zone III

>0.7% 0 0 0 0 0 0
=0.7% but >0.45% 0 0 1 0 Tk 3xx
=0.45% but >0.2% 0 27 2 1 2x* 4xx
=0.2% i i i i t i

*The distance between any two spots shall be greater than 5% of the picture height.
**The sum of the number of spots in zones II and III shall not exceed 5.
T The sum of the diameters of these spots shall not exceed 0.7% of the picture height.
iSpots of this size are not counted unless the concentration causes a smudgy appear-
ance. Such concentrations are evaluated as smudges, and, as contrast, the average
contrast of the concentration is taken.
The maximum contrasts allowed for blemishes are shown in Figs. 3 and 4.

100
contrast black spots
(%o) s
- white spots
501 25 %o contrast
,125%o contrast
" 5% contrast 2% contrast
rAR |
0 KOOEL m ’7 (YYH
02 07 3 6
‘ spots | smudges %% of picture height
D504

Fig.3 (see notes 1 and 2)
Maximum contrasts allowed for spots and smudges for tubes
for monochrome, luminance and green channels

Notes

1. Spots and smudges with a maximum size of 3% of the picture height with contrasts
less than 5% for the monochrome, green and luminance tubes or less than 8% for
red and blue tubes are not counted.

2. Smudges with sizes over 3% of the pictureheight are allowed provided their con-
trasts remain within the cross-hatched areas.

(R
[Mullard|
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PLUMBICON*
SPECIFICATION CAMERA TUBES

1001
contrast / black and white spots
(%o)
501 25 % contrast
8960 contrast 3% contrast
0
02 &
L_Spots | smudges % of picture height
D505

Fig.4 (see notes 1 and 2)
Maximum contrasts allowed for spots and smudges
for tubes for red and blue channels

1. Spots and smudges with a maximum size of 3% of the picture height with contrasts
less than 5% for the monochrome, green and luminancetubes or less than 8% for
red and blue tubes are not counted.

2. Smudges with sizes over 3% of the pictureheight are allowed provided their con-
trasts remain within the cross-hatched areas.

II. Industrial quality tubes

Dimensions of blemishes Permitted number of blemishes*

in % of picture height

2k ® Zone 1 Zone 11 Zone 111 Total
>1% 0 0 0 0
=1% but >0.7% 0 1 2 2
=0.7% but >0.45% i | 2 4 4
=0.45% but >0.2% 2 4 6 6
=0.2% i i i i
T'otal permitted number
of blemishes 2 4 6 67

*The distance between any two spots shall be greater than 5% of the picture height
in any direction.

i Spots of this size are not counted unless concentration causes a smudgy appearance.
Such concentrations are evaluated as smudges, and as contrast, the average con-
trast of the concentration is taken.

Blemishes with contrasts =10% are not counted.

T For 30mm diameter tubes only.

()
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CAMERA TUBES *PLUMBICON
SPECIFICATION

III. Tubes for medical X-ray equipment

Dimensions of blemishes Permitted number of blemishes

3 - :

n'% of pleturs hsight Zone 1 Zone II Zone III
=1% but >0.7% 0 0x* oF*
=0.7% but >0.45% 0 ek <l
=0.45% but >0.2% 2 k% 6X*
=0.2% i 1 i

**The sum of the number of spots in zones II and III shall not exceed 6.

ISpots of this size are not countedunless concentration causes a smudgy appearance.
Such concentrations are evaluated as smudges, and, as contrast, the average con-
trast of the concentration is taken.

The maximum contrasts allowed for blemishes are shown in the Fig.5.

100

contrast
(%)

_ black and white spots

501

25 %o contrast

3% contrast

N ‘ "4 » -
02 07 3 6
| spots | smudges % of picture height
2 s
D506
Fig.5

Blemishes with contrasts =3% are not counted
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CAMERA TUBES XQ1020
PLUMBICON* XQI020L XQ1020G
XQI020R XQ1020B

QUICK REFERENCE DATA

30mm diameter Plumbicon separate mesh construction camera tubes with
photoconductive layer and low velocity stabilisation. They are capable of use
at high beam currents giving sensitive, high definition pick-up in monochrome
and colour broadcast cameras.

XQ1020 - for use in monochrome television cameras

XQ1020L - provides the luminance component of a colour picture
XQ1020R - provides the red component of a colour picture
XQ1020G - provides the green component of a colour picture

XQ1020B - provides the blue component of a colour picture

Dark current <3 nA
Resolution capability >600 TV lines
Transfer characteristic linear

GENERAL OPERATIONAL RECOMMENDATIONS AND INSTRUCTIONS FOR USE
are given on pages 6 to 8.

HEATER
Suitable for parallel operation only
Vh 6.3 +5% A%
Ih 300 mA
FOCUSING
Magnetic
DEFLECTION
Magnetic
PHOTOCONDUCTIVE LAYER

Image dimensions on photoconductive layer
3:4 aspect ratio (see note 1) 12.8 X 17.1 mm

For correct orientation of the image on the photoconductive layer, the horizontal
scan should be essentially parallel to the plane passing through the tube axis and the
index pin.

CAPACITANCE
Target electrode to all other electrodes 3to6 pF

This capacitance, which is effectively the output impedance, increases when the
tube is inserted in the coil assembly.

*Registered trade mark for television camera tubes

Mullard
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TYPICAL OPERATION
Operating conditions

Vi

Vtarget

Va3

Va2

v
al
Vg adjusted to give the required beam current

Scanned area
Faceplate illumination
Faceplate temperature

XQ1020,XQ1020L,G
Highlight signal current 300

Typical performance
Dark current

Resolution

0 v
45 v
675 v
600 v
300 v

12.8xX 17.1 mm

See note 2
20 to 45 %
XQ1020R, B
150 nA
%8 nA

Typical modulation depth measured at centre of picture for 400 TV lines,
without aperture correction but corrected for losses introduced by the optical

system:-
XQ1020, XQ1020L
XQ1020R
XQ1020G
XQ1020B
Resolution capability
Signal-to-noise ratio
Gamma of transfer characteristic (see note 4)
Wavelength at maximum response (approx.)

Lag (see note 5)
Max. residual signal XQL020,¥q10201, B, &

after dark pulse of 60ms 5

Max. residual signal
after dark pulse of 200ms 2

Sensitivity (see note 6)
XQ1020, XQ1020L
XQ1020R
XQ1020G
XQ1020B

40 %
35 %
40 %
50 %
>600 TV lines
See note 3
0.95=0.05
500 nm
XQ1020B
6 %
3 %
>275 wA/Im
>60 pA/lm
>125 pA/lm
>32 uA/lm

Mullard
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CAMERA TUBES

XQ1020
PLUMBICON

XQI1020L XQ1020G
XQI020R XQI1020B

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

Vv max. 50 v
target
Va3 max. 1100 v
\% a2 max. 800 A%
VaB— a9 TEX. 350 v
V . max. 350 v
al
—Vg max. 125 \%
+Vg max. 0 v
I.k max. 6.0 mA
Vh-k(pk) Max.
Cathode positive 50 v
Cathode negative 50 v
Maximum faceplate illumination (see note 7) 500 lux
Faceplate temperature (operation and storage)

4 o
Maximum 50 C
Minimum -30 OC

Minimum warm-up time of heater to be observed
before drawing cathode current 1.0 min
EQUIPMENT DESIGN RECOMME NDATIONS
Vtarget (see note 8) 25 to 45 ¥
v 650 to 700 ¥
a3
v 550 to 600 Vi
a2
Vg 0 to -100 \Y%
Minimum peak-to-peak blanking voltage
when applied to the grid 70 v
when applied to the cathode 25 A%

The current drawn by the tube from the first anode supply willnot exceed 2.0mA.

MOUNTING POSITION

Any
WEIGHT
Tube alone (approx.) 100 g
ACCESSORIES (see separate data sheets)
Socket 56021
Coil assembly
for XQ1020 AT1132
for XQ1020L,R,G, B AT1113/01

Mullard
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NOTES

L.

Underscanning of the useful target area of 12.8x17.1mm, or failure of scanning,
should be avoided, since this may cause damage to the photoconductive layer. The
boundaries outside this area should preferably be covered by a mask to reduce
the effects of internal reflections in the faceplate.

. Adjusted to give the required peak signal current. For a typical XQ1020 or

XQ1020L the required illumination will be approximately 4 lux. The signal cur-
rents stated for the XQ1020R, G, B will be obtained with an incident illumination
of approximately 10 lux (2854K colour temperature), this figure being based on
the use of the following filters:

for XQ1020R Schott OG2 thickness 3mm
XQ1020G Schott VG9 thickness Imm
XQ@1020B Schott BG12 thickness 1mm
Transmission curves for these filters are given on page 10.

For a monochrome camera, the faceplate illumination is related to the scene
illumination by the formula

R.T
B
h
P ¢ 4r%m+1)>
where Bge = scene illumination
Bph = faceplate illumination
= scene reflectivity (average or that of the object under consideration,
whichever is relevant)

T = lens transmission factor
F = lens aperture
m = linear magnification from scene to target

A similar formula may be derived for the illumination on the photoconductive
layers of the R, G and B tubes, in which the effects of the various components
in the complete optical system are taken into account.

. The noise contribution of the Plumbicon tube is negligible compared with that of

the head amplifier. A well designed head amplifier having a bandwidth of 5MHz
will give an r.m.s. noise current of about 1.5nA, and at a peak signal current of
150nA this will result in a visual equivalent signal-to-noise ratio of 43dB.

. Gamma is to a certain extent dependent onthe wavelength of the incident illumina-

tion. The use of gamma-correcting circuits is recommended.

. Measured with a 100% signal current of 100nA and with a light source of colour

temperature 2854K. The appropriate filter is inserted in the light path when
measuring colour tubes.

. As measured under the following conditions:

Tubes are exposed to an illumination of 4.54 lux at a colour temperature of
2854K. The appropriate filter is inserted in the light path. The current obtained
is a measure of the colour sensitivity, and is expressed in micro-amperes per
lumen of white light before the filter.

Filters used:
for XQ1020R Schott OG2 thickness 3mm
XQ1020G Schott VG9 thickness 1mm
XQ1020B Schott BG12 thickness 3mm
Transmission curves for these filters are given on page 10.

Mullard

XQ1020-Page 4



CAMERA TUBES XQ1020
PLUMBICON XQI020L XQI1020G
XQI020R XQ1020B

7. For short intervals. During storage the tube face should be covered with the
plastic hood provided. When the camera is idle the lens should be capped.

8. Thetarget electrode voltage should be adjusted to45V. If the scenetobe televised
contains excessive highlights, the target electrode voltage may be reduced to a
minimum of 25V ; this, however, will result in some reduction in performance,
particularly in respect of sensitivity.

OUTLINE DRAWING OF XQ1020 SERIES

I D671
8 == ¢:23.1O i
’T — @ 30.6 max
P
L nom
4 E— ; &
a3 ¢2@ g ao®* | B b
s 3.2
; +0.2 &5
2 #3045
+ 0.3
7 holes
@ 1.750
+0.005
N
1 hole
@ 9.00
+0.01
—-K 220 190
" max x2
45 .
\/ 1 hole
@ 3.000%0.005
Gauge for base pins
(See note below)
~| ?34.5
%+ 0.3
I Y Target
electrode
- - a3 7.0 ?
a2 - - min 21%0.5
- - al & t *
¢} - - T L_T s
20

max ﬁ
L (N
7 pins | 5 1 pin

Kh h @ 1.5210.03 @ 25+0.2
— @ 8.7 max
All dimensions in mm * Total glass thickness=7.2+0.2

The maximum distance betweenthe axis of anti-reflection glass disc and geometrical
centre of the target electrode ring, measured in the plane of faceplate is 0.2mm.
Thebasewill fit a gauge as shown above. Theholes in the gauge may deviate 0.01mm
max. from their true geometric positions. The thickness of the gauge is Tmm.
The ends of the pins are tapered or rounded but not brought to a sharp point.

Mullard
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GENERAL OPERATIONAL RECOMMENDATIONS

Transport, handling and storage

During transport, handling or storage, the tube should be placed so that the face-
plate is not below the level of the base.

Base pins

The pins of this tube are of tungsten. Accordingly, care must be taken when the
tube and socket are mated, in order to avoid breaking the pins or damaging the
glass-to-metal seals.

Target electrode

The connection to the target electrode is made at the face end of the tube by a
spring contact which is part of the coil assembly.

Photoconductive layer

In some instances the properties of the photoconductive layer may slightly deterio-
rate during long idle periods, such as encountered between the manufacturer's
last test and thefirst time of operation by the user. Itis therefore recommended
to operate the tube at approximately monthly intervals from receipt. To restore
the photoconductive layer, the tube should be operated for afewhours with normal
voltage settings and a signal current of 150nA, and should be adjusted to overscan
an evenly illuminated target.

Light transfer

Because the light transfer characteristic has a gamma of approximately unity, it
may be desirable for broadcast applications to incorporate a gamma-correcting
circuit in the video system, with a gamma adjustablefrom 0.4 to1.0. In addition,
provision should be made for limiting the video signal above 100% of peak white
level, in order to prevent overloading of the video amplifier system when the tube
is exposed to scenes containing small peaked highlights as caused by reflections
from shiny objects.

Signal-to-noise ratio

Since the tube does not generate noiseto any noticeable extent, the signal-to-noise
ratiowill be determined mainly by the noise factor of the video amplifier system.

Under normal studio lighting conditions the high sensitivity of the tube produces
a high signal-to-noise ratio provided that the output of the tube is fed into a well
designed input stage of the video amplifier system. In such a system horizontal
and vertical aperture correction may be incorporated to ensure sufficient gain in
resolving power without significantly impairing the signal-to-noise ratio.

OPERATING INSTRUCTIONS

1.

Clean the faceplate of the tube and insert in the coil assembly in such a way that
the plane defined by the tube axis and the index pin is essentially parallel to the
direction of the horizontal scan.

. Carefully mate the socket with the base pins.

. Cap the lens and close the iris.

Mullard
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CAMERA TUBES XQ1020

PLUMBICON XQI1020L XQ1020G
XQI020R XQI020B

OPERATING INSTRUCTIONS (contd.)
4. Adjust the operating conditions as follows:
(a) Grid bias control to maximum negative bias (beam cut-off)
(b) Target electrode voltage to 45V
(c) Scanning amplitudes to maximum (overscanning)

5. Switch on camera and picture monitor equipment. Allow a few minutes for warm-
ing up.

6. Adjust the monitor to produce a faint, non-overscanned raster.
7. Direct the camera towards the scene to be televised and uncap the lens.

8. Slowly adjust the grid bias control until a picture is produced on the monitor. If
the picture is too faint, increase the lens aperture.

9. Adjust V49 and V43 control (beamfocus) and optical focus alternately for optimum
focus.

10. Align the beam of the Plumbicon tube by one of the following methods:

(a) Adjust the alignment fields in such a way that the centre of the picture on
the monitor does not move when Va2 and V,3 (beam focus) is varied. This
is catered for automatically in some cameras.

(b) Reduce the target electrode voltage to a very low value. Adjust the align-
ment fields until the most uniform picture is obtained, as observed on the
monitor or an oscilloscope.

11. Adjust the scanning amplitudes as follows:

(a) By means of a 12.8 X 17.1mm mask whichis in contact with and centred on
the faceplate. Decrease the horizontal and vertical scanning amplitudes
until the periphery of the mask is just outside the raster on the monitor.
This may be facilitated by small adjustments of the centring controls.

(b) If no mask is available, direct the
cameratowards atest charthaving
an aspect ratio of 4:3 and adjust
the centring controls in such away
that the target ring is just visible
inthe corners of the picture. Adjust
the distance from camera to test
chart, and re-focus until theimage
of the test chart is positioned on
the faceplate as indicated on the
adjoining figure.

Decrease both scanning amplitudes until the image of the test chart com-
pletely fills the scanned raster on the monitor.

Mullard
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OPERATING INSTRUCTIONS (contd.)

12. Adjust the iris for a picture of sufficient contrast and adjust the beam current to
a value at which all highlights are stabilised.

13. Check alignment, beam focus and optical focus.
14, Procedure for standby operation
From operation to standby -
(a) Cap lens
(b) Set Vg for beam cut-off

(c) Reduce heater voltage to 4V or less

From standby to normal operation -
(a) Restore heater voltage to 6.3V
(b) Wait 1 minute
(c) Increase beam current to normal value

(d) Uncap lens

ALWAYS
Use full size (12.8 X 17.1mm) scanning of the target and avoid underscanning.
Adjust sufficient beam current to stabilise the picture highlights.

Ensure that the deflection circuits are operative before turning on the beam
current.

Operate a3 at a voltage equal to or more positive than a2.
Avoid pointing the camera directly into the sun.

Keep the lens capped when transporting the camera.

Mullard
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CAMERA TUBES XQ1020
PLUMBICON XQIi020L XQIl020G
XQI020R XQI1020B
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CAMERA TUBES XQio21  XQl021G
PLUMBICON XQI02IR XQl02IB

QUICK REFERENCE DATA

These tubes are identical to the XQL020 series, except for the quality of the
photoconductive layer and are intended for industrial and educational cameras.
XQ1021 - for use in monochrome television cameras

XQ1021R - provides the red component of a colour picture

XQ1021G - provides the green component of a colour picture

XQ1021B - provides the blue component of a colour picture

Dark current <3 nA
Resolution capability >600 TV lines
Transfer characteristic linear

Data identical to that of XQ1020 series

*Registered trade mark for television camera tubes.

NOVEMBER 1969 N\ XQ1021-Page 1






CAMERA TUBE XQ1022

PLUMBICON*

QUICK REFERENCE DATA

30mm diameter Plumbicon camera tube with photoconductive layer, low
velocity stabilisation, and separate mesh construction giving sensitive, high
definition pick-up. This tube is exclusively intended for use with X-ray image
intensifiers in medical equipment.

Dark current <3 nA

Transfer characteristic linear

GENERAL OPERATIONAL RECOMMENDATIONS AND INSTRUCTIONS FOR USE
are given on pages 6 to 8
HEATER
Suitable for parallel operation only
A 6.3 £5% \'

h

Ih 300 mA

FOCUSING

Magnetic
DEFLECTION

Magnetic
PHOTOCONDUCTIVE LAYER

Diameter of the circular area on photoconductive layer

(see note 1) 18 mm
CAPACITANCE
Target electrode to all other electrodes 3to6 pF

This capacitance, which is effectively the output impedance, increases when the
tube is inserted in the coil assembly.

*Registered trade mark for television camera tubes

NOVEMBER 1969 N XQ1022 Page 1



TYPICAL OPERATION

Operating conditions
Vk 0 v
Vta.rget 15 to 45 v
Va3 675 A\
Va2 600 v
Val 300 v
Vg adjusted to give the required beam current
Scanned area 18x 18 mm
Faceplate illumination (see note 3) approx. 2 lux
Faceplate temperature 25 to 40 0C
Highlight target electrode current 100 to 500 nA
Average signal output 60 nA
Typical performance
Dark current <3 nA

Resolution (see note 4)

Typical modulation depth measured at centre of picture for 625 lines, without
aperture correction but corrected for losses introduced by the optical system.

<30 %
Signal-to-noise ratio See note 5
Gamma of transfer characteristic (see note 6) 0.95 £0.05
Wavelength at maximum response (approx.) 500 nm
Lag (see note 7)
Residual signal after dark pulse of 60ms
Maximum 10 %
Typical 5 %
Residual signal after dark pulse of 200ms
Maximum 4 %
Typical G %
Sensitivity (see note 8)
Minimum 200 uA/Im
Typical 275 pA/lm

\v/ XQ1022 Page 2



CAMERA TUBE XQ1022

PLUMBICON

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

A% max. 50 v
target
V _ max. 1100 v
a3
V _ max. 800 v
a2
Va3—a2 max. 350 v
V . max. 350 v
al
—Vg max. 125 A%
+Vg max. 0 v
Ik max. 6.0 mA
Vh—k(pk) max.
Cathode positive 50 v
Cathode negative 50 v
Maximum faceplate illumination (see note 9) 100 lux
Faceplate temperature (operation and storage)
Maximum 50 zC
Minimum -30 Cc
Maximum first anode dissipation 1.0 w
Minimum warm-up time of heater to be observed
before drawing cathode current 1.0 min
EQUIPMENT DESIGN RECOMMENDATIONS
A%
— (see note 2) 15 to 45 A%
v 650 to 700 v
a3
v 550 to 600 \%
a2
Vg 0 to -100 v
Minimum peak-to-peak blanking voltage
when applied to the grid 70 v
when applied to the cathode 25 A%

The current drawn by the tube from the first anode supply will not exceed 1.0mA.
MOUNTING POSITION Any
WEIGHT

Tube alone (approx.) 100
ACCESSORIES (see separate data sheets)

aQ

Socket 56021
Coil assembly AT1122,AT1132

XQ1022 Page 3



NOTES

. Underscanning of the useful target area of 18mm diameter, or failure of scanning,

should be avoided, since this may cause damage to the photoconductive layer.
The boundaries outside this area should preferably be covered by a mask to
reduce the effects of internal reflections in the faceplate.

. The target electrode voltage should be adjusted to the value indicated on the test

sheet as delivered with each individual tube.

For a monochrome camera, the faceplate illumination is related to the scene
illumination by the formula

B =B R.T
ph sc 4F2(m+1)2
where BSC = scene illumination
Bph = faceplate illumination
R = scenereflectivity (average or that of the object under consideration,

whichever is relevant)
= lens transmission factor
F = lens aperture

m = linear magnification from scene to target

. With a signal current of 100nA and a beam current of 500nA. Horizontal ampli-

tude response can be raised by the application of aperture correction. Such
compensation, however, does not affect the vertical resolution, nor does it
influence the limiting resolution.

. The noise contribution of the Plumbicon tube is negligible compared with that of

the head amplifier. A well designed head amplifier having a bandwidth of 5MHz
will give an r.m.s. noise current of about 1.5nA, and at a peak signal current
of 150nA this will result in a visual equivalent signal-to-noise ratio of 43dB.

. The near unity gamma ensures good contrast when televising low contrast X-ray

image intensifier pictures as encountered in radiology. Further contrast improve-
ment may be obtained by the use of gamma-correcting circuits.

. Measured with a 100% signal current of 100nA which has been flowing through the

layer for a minimum of 5 seconds, and with a light sourcehaving P20 distribution.
The beam should be adjusted for correct stabilisation.

. Measured with a fluorescent light source having P20 distribution.

. For short intervals. During storage the tube face should be covered with the

plastic hood provided. When the camera is idle the lens should be capped.

N XQ1022 Page 4



CAMERA TUBE
PLUMBICON

XQ1022

OUTLINE DRAWING AND DIMENSIONS
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(See note below)
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Target
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The base will fit a gauge as shown above. The holes in the gauge may deviate 0.01lmm
max. from their true geometric positions. The thickness of the gauge is Tmm.
The ends of the pins are tapered or rounded but not brought to a sharp point.

—
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GENERAL OPERATIONAL RECOMMENDATIONS
Transport, handling and storage

During transport, handling or storage, the tube should beplaced so that the face-
plate is not below the level of the base.

Base pins

The pins of this tube are of tungsten. Accordingly, care must be taken when the
tube and socket are mated, in order to avoid breaking the pins or damaging the
glass-to-metal seals.

Target electrode

The connection to the target electrode is made at the face end of the tube by a
spring contact which is part of the coil assembly.

Photoconductive layer

In some instances the properties of the photoconductive layer may slightly deterio-
rate during long idle periods, such as encountered between the manufacturer's
last test and thefirst time of operation by the user. Itis therefore recommended
to operate the tube at approximately monthly intervals from receipt. To restore
the photoconductive layer, the tube should be operated for afewhours with normal
voltage settings and a signal current of 150nA, and should be adjusted to overscan
an evenly illuminated target.

Signal-to-noise ratio

Since the tube does not generate noise to any noticeable extent, the signal-to-noise
ratiowill be determined mainly by the noise factor of the video amplifier system.

Under normal operation the high sensitivity of the tube produces a high signal-
to-noise ratio provided that the output of the tube is fed into a well designed input
stage of the video amplifier system. In such a system horizontal and vertical
aperture correction may be incorporated to ensure sufficient gain in resolving
power without significantly impairing the signal-to-noise ratio.

OPERATING INSTRUCTIONS
1. Clean the faceplate of the tube and insert in the coil assembly.
2. Carefully mate the socket with the base pins.
3. Place mask in front of and in close contact with faceplate.

4. Adjust the operating conditions as follows:
(a) Grid bias control to maximum negative bias (beam cut-off).
(b) Target electrode voltage to zero volts.

(c) Scanning amplitudes to maximum (overscanning).

XQ1022 Page 6




CAMERA TUBE XQ1022

PLUMBICON

OPERATING INSTRUCTIONS (contd.)

1L,

12

13.

14.

15.

16.

. Switch on camera and picture monitor equipment. Allow a few minutes for warm-

ing up.

. Adjust the monitor to produce a faint, non-overscanned raster.
. Remove camera head from image intensifier unit.

. Direct camera to lightbox or place suitable lightbox on objective holder. Switch

on light and adjust illuminationlevel to correspond to approximately 3 lux for the
whites of the testchart on the faceplate.

. Adjust target electrode voltage to the value indicated on the tube's test sheet.

10.

Slowly adjust the grid bias control until a picture is produced on the monitor. If
the picture is too faint, increase the lens aperture.

Adjust Vag a3 control (beam focus) and optical focus alternately for optimum
focus.

. Align the beam of the Plumbicon by one of the following methods :

(a) Adjust the alignment fields in such a way that the centre of the picture on
the monitor does not move when V,9 .5 (beam focus) is varied. This is
catered for automatically in some cameras.

(b) Reduce the target electrode voltage to a very low value. Adjust the align-
ment fields until the most uniform picture is obtained, as observed on the
monitor or an oscilloscope.

Decrease scanning amplitudes until a perfectly circular picture is produced on
the monitor, with its diameter equal to the height of the monitor raster. This
procedure may be facilitated by a small adjustment of the vertical centring con-
trol. Adjust the horizontal centring control until the circular picture is properly
centred in the centre of the monitor raster.

Remove lightbox and attach camera head to image intensifier unit.

Place suitable image intensifier testchart in front of image intensifier. Switch on
image intensifier and X-ray source.

Adjust optical focus and beam focus for maximum picture detail.

NP XQ1022 Page 7



OPERATING INSTRUCTIONS (contd.)
ALWAYS
Use full size scanning of the target and avoid underscanning.

Adjust sufficient beam current to stabilise the picture highlights.

Ensure that the deflection circuits are operative before turning on the beam

current.
Avoid pointing the camera directly into the sun.

Keep the lens capped when transporting the camera.

XQ1022 Page 8



CAMERA TUBES XQi1023
PLUMBICON%* XQ|023|.

XQI023R

TENTATIVE DATA
QUICK REFERENCE DATA

30mm diameter Plumbicon sensitive pick-up tubes with photoconductive layer,
extended red response and high resolution. The tubes are provided with separate
mesh for good uniformity of signal and resolution, good highlight handling and
low velocity target stabilisation. An anti-halation glass disc is fitted.

XQ1023 - for use in monochrome television cameras
XQ1023L - provides the luminance component of a colour picture
XQ1023R - provides the red component of a colour picture

Dark current <3 nA
Resolution capability >700 TV lines
Transfer characteristic linear

GENERAL OPERATIONAL RECOMMENDATIONS AND INSTRUCTIONS FOR USE
are given on pages 6 to 8.

HEATER
Suitable for parallel operation only
Vh 6.3 5% v
I}1 300 mA
FOCUSING

Magnetic
DEFLECTION

Magnetic
PHOTOCONDUCTIVE LAYER

Image dimensions on photoconductive layer
3:4 aspect ratio (see note 1) 12.8 X 17.1 mm

For correct orientation of the image on the photoconductive layer, the horizontal
scan should be essentially parallel to the plane passing through the tube axis and the
index pin.

CAPACITANCE
Target electrode to all other electrodes 3to6 pF

This capacitance, which is effectively the output impedance, increases when the
tube is inserted in the coil assembly.

*Registered trade mark for television camera tubes

@
[Mullard]|
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TYPICAL OPERATION

Operating conditions

Vk 0 v
45 v

Vtarget

67 v
Vaﬁ 5

600 v
Va2 0
v 300 v

al

Vg adjusted to give the required beam current

Scanned area 12.8x17.1 mm

Faceplate illumination See note 2

Faceplate temperature 20 to 45 0C

Highlight signal current 300 nA

Beam current 600 nA
Typical performance

Dark current <3 nA

Resolution

Typical modulation depth measured at centre of picture for 400 TV lines,
without aperture correction but corrected for losses introduced by the optical
system:-

Highlight signal current

Beam current

Picture centre

Picture corners

Resolution capability

Signal-to-noise ratio

Gamma of transfer characteristic (see note 4)
Wavelength at maximum response (approx.)
XQ1023L

Lag (see note 5) XQ1023

Signal current 300 40
Beam current 600

Typical residual
signal after dark
current of 60ms 3 14

Typical residual
signal after dark
pulse of 200ms 1.5 153

Sensitivity
XQ1023, XQ1023L (see note 6)
XQ1023R (see note T)

()

300 nA

600 nA

55 %

40 %

>700 TV lines
See note 3

0.95 +0.05
500 nm
XQ1023R

150 40 nA

300 nA

5 13 %

2 5 %

450 pA/Im

160 uA/Im

[Mullard
N
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CAMERA TUBES XQi023
PLUMBICON XQ1023L

XQI023R

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

Vtarget ma. o0 W
Va3 max. 1100 v
Va2 max. 800 v
max.
Va3—a2 ax 350 N
V__ max. 350 \%
al
-Vg max. 125 v
+V max. 0 v
g
Ik max. 6 mA
Vh—k(pk) max.
Cathode positive 50 A%
Cathode negative 50 v
Maximum faceplate illumination (see note 8) 500 lux
Faceplate temperature (operation and storage) -
Maximum 50 C
Minimum -30 %
Minimum warm-up time of heater to be observed
before drawing cathode current 1.0 min
EQUIPMENT DESIGN RECOMMENDATIONS
: 25 to 45
Vtarget (see note 9) 0 45 \%
V.. 650 to 700 \'
a3
v 550 to 600 \'s
a2
A 0 to -100 \'
8
Minimum peak-to-peak blanking voltage
when applied to the grid 70 \',
when applied to the cathode 25 v
The current drawn by the tube from the first anode supply will not exceed 1.0mA.
MOUNTING POSITION Any
WEIGHT
Tube alone (approx.) 100 g
ACCESSORIES (see separate data sheets)
Socket 56021
Coil assembly
for XQ1023 AT1132, AT1132/01
for XQ1023L, R AT1113/01
m
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NOTES

1

Underscanning of the useful target area of 12.8%17.1mm, or failure of scanning,
should be avoided, since this may cause damage to the photoconductive layer. T'he
boundaries outside this area should preferably be covered by a mask to reduce
the effects of internal reflections in the faceplate.

. Adjusted to give the required peak signal current. For a typical XQ1023 or

XQ1023L the required illumination will be approximately 3 lux. The signal cur-
rents stated for the XQ1023R will be obtained with an incident illumination of
approximately 10 lux (2854K colour temperature), this figure being based on the
use of the Schott OG2 3mm thick filter.

Transmission curves for the filter are given on page 10.

For a monochrome camera, the faceplate illumination is related to the scene
illumination by the formula

o h - Bsc ZR.r 2
P 4F° (m+1)

where B sc = Scene illumination
Bph = faceplate illumination

R = scene reflectivity (average or that of the object under consideration,
whichever is relevant)

= lens transmission factor
= lens aperture
m = linear magnification from scene to target

A similar formula may be derived for the illumination on the photoconductive
layers of the XQ1023L, XQ1023R tubes, in which the effects of the various com-
ponents in the complete optical system are taken into account.

. The noise contribution of the Plumbicon tube is negligible compared with that of

the head amplifier. A well designed head amplifier having a bandwidth of 5MHz
will give an r.m.s. noise current of about 1.5nA, and at a peak signal current of
150nA this will result in a visual equivalent signal-to-noise ratio of 43dB.

. Gammaisto a certain extent dependent onthe wavelength of the incident illumina-

tion. The use of gamma-correcting circuits is recommended .

. Measured with a signal current which has been flowing through the target for at

least 30 seconds and the beam current sufficient to just stabilise the signal cur-
rent. The figures in columns 2 and 4 are for the performance of the tubes under
low-key conditions when overbeamed.

. All measurements are made with an infra-red absorbing filter, Balzers, Calflex

B1/K1 interposed between light source and target. Measured with 4.54 lux on the
specified target area, when theinfra-red absorbing filter is removed. The trans-
mission curve for this filter is given on page 9.

. Measured as in (6) but with Schott OG2 3mm thick filter interposed between light

source and target.

Transmission curve for the filter is given on page 10.

—
[Mullard]|
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CAMERA TUBES XQl023
PLUMBICON XQ|023|.

XQI023R

8. For short intervals. During storage the tube face should be covered with the
plastic hood provided. When the camera is idle the lens should be capped.

9. Thetarget electrode voltage should be adjusted to45V. If the scenetobe televised
contains excessive highlights, the target electrode voltage may be reduced to a
minimum of 25V; this, however, will result in some reduction in performance,
particularly in respect of sensitivity.

OUTLINE DRAWING OF XQ1023 SERIES

T @ 30.6 max
1.2
L nom
4 TR,
_____ !
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0 32
1 20.2 ot
45° .
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\/ * 03
7 holes
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+0.005,
\
T 220 190
45° : max =2
\\// 1 hole
@ 3.000%0.005
Gauge for base pins
(See note below)
" ?34.5 -
03 |
______ Target {
electrode
)
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2 , 5
= | (I
E ! 11 max
20
max
e b |
7 pins ]_JL 1 pin
@ 1.5240.03 @ 2.5%0.2
@ 8.7 max
All dimensions in mm % Total glass thickness = 7.240.2

The maximum distance between the axis of anti-reflection glass disc and geometrical
centre of the target electrode ring, measured in the plane of faceplate is 0.2mm.
Thebasewill fit a gauge as shown above. Theholes in the gauge may deviate 0.01lmm
max. from their true geometric positions. The thickness of the gauge is Tmm.
The ends of the pins are tapered or rounded but not brought to a sharp point.
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GENERAL OPERATIONAL RECOMMENDATIONS

Transport, handling and storage

During transport, handling or storage, the tube should be placed so that the face-
plate is not below the level of the base.

Base pins

The pins of this tube are of tungsten. Accordingly, care must be taken when the
tube and socket are mated, in order to avoid breaking the pins or damaging the
glass-to-metal seals.

Target electrode

The connection to the target electrode is made at the face end of the tube by a
spring contact which is part of the coil assembly.

Photoconductive layer

In some instances the properties of the photoconductive layer may slightly deterio-
rate during long idle periods, such as encountered between the manufacturer's
last test and the first time of operation by the user. Itis therefore recommended
to operate the tube at approximately monthly intervals from receipt. To restore
the photoconductive layer, the tube should be operated for afewhours with normal
voltage settings and a signal current of 150nA, and should be adjusted to overscan
an evenly illuminated target.

Light transfer

Because the light transfer characteristic has a gamma of approximately unity, it
may be desirable for broadcast applications to incorporate a gamma-correcting
circuit in the video system, with a gamma adjustable from0.4 to 1.0.In addition,
provision should be made for limiting the video signal above 100% of peak white
level, in order to prevent overloading of the video amplifier system when the tube
is exposed to scenes containing small peaked highlights as caused by reflections
from shiny objects.

Signal-to-noise ratio

Since the tube does not generate noiseto any noticeable extent, the signal-to-noise
ratiowill be determined mainly by the noise factor of the video amplifier system.

Under normal studio lighting conditions the high sensitivity of the tube produces
a high signal-to-noise ratio provided that the output of the tube is fed into a well
designed input stage of the video amplifier system. In such a system horizontal
and vertical aperture correction may be incorporated to ensure sufficient gain in
resolving power without significantly impairing the signal-to-noise ratio.

OPERATING INSTRUCTIONS

1

Clean the faceplate of the tube and insert in the coil assembly in such a way that
the plane defined by the tube axis and the index pin is essentially parallel to the
direction of the horizontal scan.

. Carefully mate the socket with the base pins.

. Cap the lens and close the iris.

A XQ1023-Page 6



| CAMERA TUBES XQ1023

f PLUMBICON XQ1023L
| -~ XQI023R

OPERATING INSTRUCTIONS (contd.)
4. Adjust the operating conditions as follows:
(a) Grid bias control to maximum negative bias (beam cut-off).
(b) Target electrode voltage to 45V .
(c) Scanning amplitudes to maximum (overscanning).

| 5. Switch on camera and picture monitor equipment. Allow a few minutes for warm-
1 ing up.

6. Adjust the monitor to produce a faint, non-overscanned raster.
7. Direct the camera towards the scene to be televised and uncap the lens.

,\ 8. Slowly adjust the grid bias control until a picture is produced on the monitor. If
' the picture is too faint, increase the lens aperture.

| 9. Adjust Vg9 and Va3 control (beam focus) and optical focus alternately for optimum
focus.

10. Align the beams of the Plumbicon by one of the following methods:

(a) Adjust the alignment fields in such a way that the centre of the picture on
the monitor does not move when Va2 and Va3 (beam focus) is varied. This
is catered for automatically in some cameras.

(b) Reduce the target electrode voltage to a very low value. Adjust the align-
‘ ment fields until the most uniform picture is obtained, as observed on the
| monitor or an oscilloscope.

11. Adjust the scanning amplitudes as follows:

(a) By means of a 12.8 X 17.1mm mask which is in contact with and centred on

the faceplate. Decrease the horizontal and vertical scanning amplitudes

A until the periphery of the mask is just outside the raster on the monitor.
This may be facilitated by small adjustments of the centring controls.

(b) If no mask is available, direct the
| cameratowards atest charthaving
an aspect ratio of 4:3 and adjust
the centringcontrolsin such away
that the target ring is just visible
inthe corners of the picture . Adjust
the distance from camera to test
chart, and re-focus until the image
of the test chart is positioned on
the faceplate as indicated on the
adjoining figure.

Decrease both scanning amplitudes until the image of the test chart com-
f\ pletely fills the scanned raster on the monitor.
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OPERATING INSTRUCTIONS (contd.)

12. Adjust the iris for a picture of sufficient contrast and adjust the beam current to

a value at which all highlights are stabilised.
13. Check alignment, beam focus and optical focus.
14 . Procedure for standby operation
From operation to standby -
(a) Cap lens
(b) Set V _for beam cut-off
(c) Redu;e heater voltage to 4V or less
From standby to normal operation -
(a) Restore heater voltage to 6.3V
(b) Wait 1 minute
(c) Increase beam current to normal value

(d) Uncap lens

ALWAYS -

Use full size (12.8 X 17.1mm) scanning of the target and avoid underscanning.

Adjust sufficient beam current to stabilise the picture highlights.

Ensure that the deflection circuits are operative before turning on the beam

current.
Operate a3 at a voltage equal to or more positive than a2.
Avoid pointing the camera directly into the sun.

Keep the lens capped when transporting the camera.

XQ1023-Page 8




CAMERA TUBES XQ1023

PLUMBICON XQ|023L
XQI023R
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CAMERA TUBES XQl1024
PLUMBICON* XQ 1024R

QUICK REFERENCE DATA

These tubes are identical to XQ1023 series except for the quality of photo-
conductive layer and are intended for industrial and educational cameras.

XQ1024 - for use in monochrome television cameras

XQ1024R - provides the red component of a colour picture

Dark current <3 nA %
Resolution capability >700 TV lines
Transfer characteristic linear

Data identical to that of XQ1023 series

*Registered trade mark for television camera tubes.
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CAMERA TUBES XQ1025
PLUMBICON* XQ|025|.

XQI025R

DEVELOPMENT SAMPLE DATA

QUICK REFERENCE DATA

30mm diameter Plumbicon sensitive pick-up tubes with photoconductive layer,
extended red response and high resolution. The tubes are provided with separate
mesh for good uniformity of signal and resolution, good highlight handling and
low velocity stabilisation. The tubes are identical to XQ1023 series tubes but
incorporate an infrared reflection filter on the anti-halation glass disc.

XQ1025 - provides monochrome pictures withtrue rendering of colour tones
XQ1025L - provides the luminance component of a colour picture

XQ1025R - provides the red component of a colour picture

Data identical to that of XQ1023 series tubes except for spectral response curves.

*Registered trade mark for television camera tubes.

This Development Sample Data is derived from Development Samples provided
for initial circuit work, it does not form part of the Mullard technical handbook
system and does not necessarily imply that the device will go into production

ra—
[Mullard]|
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NOTES

1. The infrared reflecting filter eliminates the need for additional filters in the
colour splitting system when XQ1025L and XQ1025R are used in colour cameras
originally designed for XQ1020 series tubes. If applicable, an infrared absorbing
filter for wavelengths in excess of 900nm should be incorporated in the optical
system of the camera.

2. The filters for individual tubes have been selected so that the spreads in the
spectral response in the longer wavelength region of XQ1023 series tubes are
greatly reduced, thereby producing minimum differences in colour rendering
between colour cameras of identical manufacture.

3. The filter consists of a hard coating on the anti-halation glass disc. Care must
be taken to avoid scratches during handling and cleaning.

4. The data of XQ1023 series referring to B1/K1 filter does not apply.
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CAMERA TUBES XQ1070  XQlo070/01

PLUMBICON* XQIO70L XQ1070/0IL
XQIO70R XQI070/0IR
XQI070G XQ1070/01G
XQI070B XQl070/01B

DEVELOPMENT SAMPLE DATA
QUICK REFERENCE DATA

25.4mm (1 in) diameter Plumbicon camera tubes with photoconductive layer
and separate mesh construction for broadcast, educational and high quality
industrial applications. The basic types XQ1070, L,R,G,B are provided with
an anti-halation glass disc, whilethetypes XQ1070/01, L,R,G, B are without.
Thesetubes are mechanically interchangeable with 1 inch vidicons with separate
mesh and have the same pin connections.

XQ1070 - for use in monochrome television cameras

XQ1070L - provides the luminance component of a colour picture
XQ1070R - provides the red component of a colour picture
XQ1070G - provides the green component of a colour picture
XQ1070B - provides the blue component of a colour picture

Dark current <3 nA
Resolution capability >600 TV lines
Transfer characteristic linear

GENERAL OPERATIONAL RECOMMENDATIONS AND INSTRUCTIONS FOR USE
are given on pages 6 to 8.

HEATER
Suitable for parallel or series operation, a.c. or d.c.
Vh 6.3 £10% A%
Ih 95 mA

When the tube is used in aseries chain, theheater voltage must not exceed 9.5Vr.m.s.
when the supply is switched on. To avoid registration errors in colour cameras,
stabilisation of the heater voltage is recommended.

FOCUSING Magnetic
DEFLECTION Magnetic
PHOTOCONDUCTIVE LAYER

Image dimensions on photoconductive layer
3:4 aspect ratio (see note 1) 9.6 X12.8 mm

For correct orientation of the image on the photoconductive layer, the horizontal
scan should be essentially parallel to the plane passing through the tube axis and the
short index pin.

CAPACITANCE
Target electrode to all other electrodes 4.5 £1.0 pF

This capacitance, which is effectively the output impedance, increases when the
tube is inserted in the coil assembly.

*Registered trade mark for television camera tubes

This Development Sample Data is derived from Development Samples provided
for initial circuit work, it does not form part of the Mullard technical handbook
system and does not necessarily imply that the device will go into production

NOVEMBER 1969 XQ1070-Page
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TYPICAL OPERATION

Operating conditions

Vk 0 A%
45
Vtarget b
VaB (see note 2) 850 A%
Va.2 (see note 2) 600 v
N 300 A%
al

Vg adjusted to give the required beam current

Scanned area 9.6 xX12.8 mm
Faceplate illumination See note 3
Faceplate temperature 20 to 45 0C

XQ1070,L, G, XQL070/01,L, G XQ1070R,B,XQ1070/01R, B

Highlight signal current 200 100 nA
Beam current 400 200 nA

Typical performance
Dark current <3 nA
Resolution

Typical modulation depth measured at centre of picturefor 400 TV lines, with-
out aperture correction but corrected for losses introduced by the optical

system.
XQ1070 and /01, XQ1070L and /01L 30 %
XQ1070R, XQ1070/01R 25 %
XQ1070G, XQ1070/01G 30 %
XQ1070B, XQ1070/01B 35 %
Resolution capability >600 TV lines
Gamma of transfer characteristic (see note 4) 0.95=0.05
Wavelength (approx.) (see page 9)
at maximum response 500 nm
at cut-off 650 nm

Lag (see note 5)
XQ1070,XQ1070L, R, G
XQ1070/01,XQ1070/01L,R, G XQ1070B and /01B
Max. residual signal

after dark pulse of 60ms 5 6 %
Max. residual signal

after dark pulse of 200ms 2 3 %

Sensitivity (see note 6)
Minimum Typical
XQ1070 and /01, XQ1070L and /01L 275 400 pA/Im
XQ1070R, XQ1070/01R 60 80 pA/lm
XQ1070G, XQ1070/01G 125 165 pA/Im
XQ1070B, XQ1070/01B 32 35 wA/lm
sy
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CAMERA TUBES XQ1070

PLUMBICON .
Series
RATINGS (ABSOLUTE MAXIMUM SYSTEM)
Vtarget max. (see note 7) 50 A%
v 43 TAX. 1100 v
v a9 MAX. 800 v
v a0 max. 450 v
V . max. 350 v
al
—Vg max. 125 v
+V _max. 0 A%
g
Ik max. 3.0 mA
A Yk k) max.
Cathode positive 125 A%
Cathode negative 50 v
Maximum faceplate illumination (see note 8) 500 Tux
Maximum faceplate temperature (operation and storage) 50 5
Minimum faceplate temperature (operation and storage) =30 &
Minimum warm-up time of heater to be observed before
drawing cathode current 1.0 min
EQUIPMENT DESIGN RECOMMENDATIONS
Vv (see note 9) 25 to 45 v
target
v a3 820 to 880 A%
f ) v a2 570 to 630 NG
Vg 0 to =100 v
Minimum peak-to-peak blanking voltage
when applied to the grid 70 v
when applied to the cathode 25 v

The current drawn by the tube from the first anode supply will not exceed 1mA.

MOUNTING POSITION

Any
WEIGHT
Tube alone (approx.) 60 g
N\ ACCESSORIES (see separate data sheets)
Socket Cinch no. 54A18088 or equivalent
Coil assembly AT1102 or equivalent
[Mullard|

N, XQ1070-Page 3




NOTES

. Underscanning of the useful target area of 9.6 X 12,8mm, or failure of scanning,

should be avoided, since this may cause damage to the photoconductive layer. The
boundaries outside this area should preferably be covered by a mask to reduce
the effects of internal reflections in the faceplate.

. Va2 and V3 are adjusted for optimum beam focus. The optimum voltage Va3-32

to obtain minimum beam landing errors (should be =2) depends on the type of
coil assembly used. For the type AT1102 a ratio of 1.3:1 to 1.5:1 is recom~-
mended, and this ratio should be maintained when focusing.

. Adjusted to give the required peak signal current. For a typical XQ1070 or

XQ1070/01 the required illumination will be approximately 5 lux. The signal
currents stated for the XQ1070R, G, B and XQ1070/01R, G, B will be obtained with
an incident illumination of approximately 12.5 lux (2854K colour temperature),
this figure being based on the use of the following filters:

for XQ1070R and /01R Schott OG2 thickness 3mm
XQ1070G and /01G Schott VG9 thickness 1mm
XQ1070B and /01B Schott BG12 thickness 1mm

Transmission curves for these filters are given on page 10.

For a monochrome camera, the faceplate illumination is related to the scene
illumination by the formula

R.T

=B
4F? (m+1)2

Bph sc

where Bg, = scene illumination
Bph = faceplate illumination

R = scene reflectivity (average or that of the object under consideration,
whichever is relevant)

T =lens transmission factor

F = lens aperture

m = linear magnification from scene to target

A similar formula may be derived for the illumination on the photoconductive
layers of the R, G and B tubes, in which the effects of the various components
in the complete optical system are taken into account.

. Gamma is to a certain extent dependent on the wavelength of the incident illumina-

tion. The use of gamma-correcting circuits is recommended.

Measured with a 100% signal current of 100nA and with a light source of colour
temperature 2854K. The appropriate filter is inserted in the light path when
measuring colour tubes.

. As measured under the following conditions:

Tubes are exposed to an illumination of 8.15 lux at a colour temperature of
2854K. The appropriate filter is inserted in the light path. The current obtained
is a measure of the colour sensitivity, and is expressed in micro-amperes per
lumen of white light before the filter.

Filters used:
for XQ1070 and /01R Schott OG2 thickness 3mm
XQ1070 and /01G Schott VG9 thickness 1mm
XQ1070 and /01B Schott BG12 thickness 3mm
Transmission curves for these filters are given on page 10.

(BT 1%
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CAMERA TUBES XQ1070

PLUMBICON :
Series

7. Automatic sensitivity control cannot be obtained in Plumbicon tubes by regulating
the target electrode voltage. Adequate control can be achieved by iris control
and neutral density filters.

When a Plumbicon tube is used in cameras originally designed for vidicon tubes,
the automatic sensitivity control circuits should be made inoperative and the
target electrode voltage set to 45V.

8. For short intervals. During storage the tube face should be covered with the
plastic hood provided. When the camera is idle the lens should be capped.

9. Thetarget electrode voltage should be adjusted to45V. If the scenetobe televised
contains excessive highlights, the target electrode voltage may be reduced to a
minimum of 25V; this, however, will result in some reduction in performance,
particularly in respect of sensitivity.

OUTLINE DRAWING OF XQ1070 SERIES
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All dimensions in mm D634

The anti-halation glass disc (for types XQ1070, L, R, G, B) is located within a circle
of diameter 20.6mm, concentric with the target electrode ring.

The base seal of the tube is protected by a metal sleeve, which is cut-off obliquely
at the top. Rotating the tube while pulling will free the tube without damage to the
centring or target-electrode springs.

()

[Mullard]
A XQL070-Page 5




OPERATING INSTRUCTIONS (contd.)
12. Adjust the iris for a picture of sufficient contrast and adjust thebeam current to
a value at which all highlights are stabilised.

13. Check alignment, beam focus and optical focus.

14. Procedure for standby operation

From operation to standby -
(a) Cap lens
(b) Set Vg for beam cut-off
(c) Switch off heater

From standby to normal operation -
(a) Restore heater voltage to 6.3V
(b) Wait 1 minute
(c) Increase beam current to normal value

(d) Uncap lens

ALWAYS -
Use full size (9.6 X 12.8mm) scanning of the target and avoid underscanning.
Adjust sufficient beam current to stabilise the picture highlights.

Ensure that the deflection circuits are operative before turning on the beam
current.

Operate a3 at a voltage equal to or more positive than a2.
Avoid pointing the camera directly into the sun.

Keep the lens capped when transporting the camera.

N XQ1070-Page 8




CAMERA TUBES XQ1070
PLUMBICON .
Series
Relative D245
response
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CAMERA TUBES XQlo71 XQlozi/ol

PLUMBICON¥* XQIO7ZIR  XQIO71/0IR
XQI07IG XQl071/01G
XQI07IB  XQlo71/01B

DEVELOPMENT SAMPLE DATA

QUICK REFERENCE DATA

25.4mm (1 in) diameter Plumbicon camera tubes with photoconductive layer and
separate mesh construction for industrial, educational and medical applications.
The basic types XQ1071, R, G, B are provided with an anti-halation glass disc,
while the types XQ1071/01 R, G, B are without. These tubes are mechanically
interchangeable with 1 inch vidicons with separate mesh and have the same
pin connections.

XQ1071 - for use in monochrome television cameras
XQ1071R - provides the red component of a colour picture
XQ1071G - provides the green component of a colour picture
XQ1071B - provides the blue component of a colour picture

Dark current <3 nA
Resolution capability >600 TV lines
Transfer characteristic linear

Data identical to that of XQ1070 and XQ1070/01 series.

*Registered trade mark for television camera tubes

This Development Sample Data is derived from Development Samples provided
for initial circuit work, it does not form part of the Mullard technical handbook
system and does not necessarily imply that the device will go into production

(A
[Mullard|
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CAMERA TUBE XQ1072

PLUMBICON%*

DEVELOPMENT SAMPLE DATA

Plumbicon™ television camera tube with high resolution lead-oxide photoconductive
target, low power heater, separate mesh construction, magnetic focusing, magnetic
deflection, and 25.4 mm (1 in) diameter.

The XQ1072 produces the same resolving power as the 30 mm diameter tube type
XQ1022 and is exclusively intended for use with an X-ray intensifier in medical e-
quipment,

The XQ1072 is mechanically interchangeable with 1 in diameter vidicons with sepa-
rate mesh construction and has the same pin connections.

QUICK REFERENCE DATA

Separate mesh

Focusing magnetic

Deflection magnetic

Diameter 25.4mm (1in)

Length 158 mm (6. 25in)

Without anti-halation glass disc

Heater 6.3V, 95 mA

Resolution > 35 lp/mm
OPTICAL

Dimensions of quality area on
photoconductive target circle of 15 mm diameter 1)

Orientation of image on photoconductive target
For correct orientation of the image on the target the horizontal scan should be
essentially parallel to the plane passing through the tube axis and the short index
pin.

Faceplate
Thickness
Refractive index n

— -
=N
\O

This information is derived from development samples made available for evaluation.
It does not form part of our data handbook system and does not necessarily imply
that the device will go into production

*Registered trade mark for television camera tubes

Mullard
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ELECTRICAL

Heating: Indirect by A.C. or D.C.; parallel or series supply

Heater voltage
Heater current

6.3 V+5%
95 mA

When the tubeis usedina series heater chain, the heater voltage must not exceed
9.5 Vyrms when the supply is switched on.

Electron gun characteristics

Cut -off

Grid no. 1 voltage for cut-off

at ng =300V

Blanking voltage, peak to peak

on grid no. 1
on cathode

Grid no. 2 current at normally
required beam currents

Focusing

Deflection

Capacitance

Signal electrode to all

=35 to =100 A%

50+10 \Y%
25 A%

max. 0.5 mA

magnetic 2)
magnetic 2)
3. told pF

This capacitance which is effectively the output impedance, increases when the
tube is inserted in the coil unit.

Mullard
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CAMERA TUBE
PLUMBICON

LIMITING VALUES (Absolute max. rating system)

All voltages are referred to the cathode, unless otherwise stated.

XQ1072

Signal electrode voltage Vag max. 50 V3)
Grid no. 4 voltage Vgy max, 1100 V
Grid no. 3 voltage Vg3 max. 800 V
Voltage between gridno. 4 and gridno. 3 Vgy/g3 max 450 'V
Grid no. 2 voltage ng max. 350 V
Grid no. 1 voltage, positive Vgl max. 0 Vv
negative —Vg1 max. 125V
Cathode to heater voltage, positive peak kap max. 125V
negative peak —kap max. 50 V
Impedance between cathode and
heater at =Viggp =10V Zxt min. 2 kR
Ambient temperature, . max. S0 9@
storage and operation amb min. -30 ©C
Faceplate temperature, : max. 50N0E
storage and operation min. -30 ©°c
Faceplate illumination E max. 500 Ix 4)
ACCESSORIES
Socket Cinch no. 54A 18088 or equivalent

Deflection and focusing coil -unit
equivalent

AT1102/01, AT1103, ATI1116 or

Mullard

XQ1072 Page 3




MECHANICAL Dimensions in mm
Mounting position: any
Weight: approx. 60g

Base: JEDEC E8-11 except for stem.

26 max

$212
208
926
25
266m
el
//_\>
=
286
282

72102651

_max2669
7zow2611  short index pin
(ic)

S
o
~N
N aL g
at
-
=
1279 +g08 <606t &
72096611

1) For serial number 90000 and up.( see pin 4 and pumping stem ).
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CAMERA TUBE XQ1072

PLUMBICON

OPERATING CONDITIONS AND PERFORMANCE
TYPICAL OPERATING CONDITIONS 5)

Cathode voltage Vk RSV
Grid no. 2 voltage Vgo 300 Vv
Signal electrode voltage Vag 20 to 45 V3)8)
Beam current Iy see note 6a)
Focusing coil current at given values

of grid no. 4 and grid no. 3 voltages see note 9)
Deflection and alignment currents see note 9)
Faceplate illumination (P20 light source) E 2 e
Faceplate temperature t 20 to 45 ©OC

low voltage mode | high voltage mode 7)

Grid no. 4 voltage Vgy 600 960 V
Grid no. 3 voltage Vgs 375 600 VvV
Grid no. 1 voltage see note 6a)

Blanking voltage on grid no. 1,

peak to peak Vglp—p 50V
PERFORMANCE
Dark current = 3 nA
Signal current, peak Isp, min. 175 na0a)6b)
typ. 225 nA6a)6b)

Gamma of transfer characteristic 0.95 + 0.05 10)
Spectral response: max. response at approx. 500 nm

cut-off at approx. 650 nm
Resolution

Modulation depth i.c. uncompensated amplitude response at 13 lp/mm (5.0 MHz)
at the centre of the picture
low voltage mode | high voltage mode 11a)

65% l 709

Modulation transfer characteristic see page 9 11b)

Mullard
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Decay
Measured with a peak signal
current of 0.2 pA

Residual signal after dark pulse of 60 ms max. 6 %, typ. 4 % 12)
Residual signal after dark pulse of 200 ms max. 2.5%, typ. 1.5 % 12)

NOTES

1) Underscanning of the specifieduseful target area of 15.0mm ¢ or failnie of scan-
ning should be avoided since this may cause damage to the photoconductive layer.
The area beyond the 15.0mm ¢ area preferably to be covered by a mask.

2) For focusing/deflection coil unit see under "Accessories'.

3) Plumbicon tubes do not permit automatic sensitivity control bymeans of regulation
of the signal electrode voltage.
If the tube is applied in cameras originally designed for vidicon tubes, the auto-
matic sensitivity control circuitry should be made inoperative and the signal e-
lectrode voltage set to the value indicated in note 8.

4) For short intervals. During storage the tube face shall be covered with the plas-
tic hood provided.

5) Scanning amplitude controls adjusted such that the 15 mm ¢ quality area of the
target is displayed on a standard monitor as a circular area with a diameter equal
to the raster height.

6a) Grid no. 1 (control grid) voltage adjusted to produce a beam current,Ibp, which
will allow a maximum peak signal current Ig, of 500 nA.
N.B: The peak signal currents are measurecFonawaveform oscilloscope and with
a uniform illumination on the 15mm ¢ target area. When measured with an
integrating instrument connected in the signal-electrode lead the average
signal currents will be smaller
a) by a factor ¢ (o = 0 ), B being the total blanking time in'%; for the
CCIR system e amotunts to 0. 75.

b) by a factor 6, 6 being the ratio of the active target area (circle with
15 mm ¢) to the area which would correspond with the adjusted scanning
amplitudes (15 x 20 mmz), see note 5, this ratio amounts to 6 = 0.59.
The total ratio of integrated signal current, Ig, to the peaksignal current,
Isp, amounts toa x 6 = 0. 44.

61)) The peak signal currents stated relate to a target sensitivity to light with P20
distribution of min. 200 pA/Im, typical 275 pA/lm.

Mullard
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7) The optimum voltage ratio Vg4/Vg3 to obtain minimum beam landing errors (pref-
erably < 1 V) depends on the type of coil unit used. For types AT1102/01,AT1103,
ATI1116 a ratio of 1.5:1 to 1.6:1 is recommended.

8) Target voltage, Vag, adjusted to the value indicated by the tube manufacturer on
the test sheet as delivered with each tube.

9) Focusing current® Line current Frame current
(mA) (mApp) (mApp)
Vg4/Vg3 600/375 |960/600 |600/375 [960/600| 600/375 | 960/600
ATI1102/01 18 23 310 390 42 53
ATI1103 20 26 310 390 46 59
AT1116 83 105 400 510 59 75
Approx. values for scanning amplitudes
corresponding to 15 x 20 mm? scanned area

*Adjusted for correct electrical focus. The direction of the focusing current shall
be such that a north-seeking pole is attracted towards the image end of the
focusing coil.

Line and frame alignment coil currents max. 21 mA (AT1103) resp. 15 mA
(AT1116) corresponding to a flux density of approx. 4 x 10°4T (4 Gs).

10) The near unity gamma of the XQ1072 ensures good contrast when televising low
contrast X-ray image-intensifier pictures as encountered in radiology. Further
contrast improvement may be obtained when an adjustable gamma expansion cir-
cuitry is incorporated in the video amplifier system.

1la) Measured with a transparency witha square wave test pattern with vertical bars.
The figures given relate to a low frequency reference obtained from a square wave
pattern of 1.0 lp/mm (385 kHz).
The aperture of the lens system adjusted for f 5.6

11b) As in 1la), Bandwidth of the video amplifier system and the waveform oscilloscope
15 MHz (-3 dB point).

12) After a minimum of 5 s of illumination on the target. The figures given represent

the residual signals in % of the original signal current 60 ms respectively 200 ms
after the illumination has been removed.

Mullard
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GENERAL AND RECOMMENDATIONS

12

During transport, handling and storage the axis of the Plumbicon must be either
vertical, with faceplate up, or horizontal; the faceplate should be covered with
the hood provided.

. This series of Plumbicon tubes isprovided with Kovar pins and therefore requires

no more care in handling than vidicon tubes.

. During long term storage the ambient temperature should not exceed 30 °C.

. In isolated cases the properties of a Plumbicon may deteriorate slightly when it

is kept idle for long periods such as may occur:

- between the factory's pre-shipment test and the actual delivery tothe customer.
- between receipt of the tube and its installation.

- if the camera is not used for a long time.

Although the chances of such deterioration are remote it is advisable to operate
the tube for some hours at intervals not more than 4 weeks apart.

The following procedure and conditions are recommended:

- Set grid no. 1 bias-control to maximum negative bias (beam cut -off).

- Allow a heating-up time of the cathode of at least one minute before turning up
the grid no. 1 bias-control to produce a beam.

- Set scanning amplitudes to overscan condition.

- Apply an even illumination to the target to obtain a signal current of approx.
0.15pA and adjust the beam for correct stabilization.

. The signal electrode connection is made by a spring contact, which is part of the

focusing coil assembly, and is kept pressed against the signal electrode ring.

. Electrostatic shielding of the signal electrode is required to avoid interference

effects in the picture. Effective shieldingis providedby one grounded shieldinside
the focusing coil at the faceplate end, and one inside the deflecting yoke.

INSTRUCTIONS FOR USE

Instructions for use are packed with each tube.

Mullard
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CAMERA TUBE

XQ1072

PLUMBICON
7261310
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CAMERA TUBES
PLUMBICON* XQ1073

DEVELOPMENT SAMPLE DATA

Plumbicon ~ television camera tube with high resolution lead-oxide photoconductive tar -
get with extended red response, low heater power, separate mesh construction, magne-
tic deflection and 25,4 mm (1 in) diameter,

The tubes of the XQ1073 and the XQ1073/01 series respectively are mechanically inter -
changeable with 1 in diameter vidicons with separate mesh and have the same pin con-
nections. The XQ1073 and XQ1073/01 are intended for use in black and white cameras,
the XQ1073R and XQ1073/01R for use in the red chrominance channel of colour cameras
inbroadcast, educational and high-quality industrial applications.

QUICK REFERENCE DATA
Separate mesh
Focusing magnetic
Deflection magnetic
Diameter 25,4 mm (1 in)
Length, excluding 5 mm anti-halation glass disc 158 mm (6, 25 in)
Provided with anti-halation glass disc XQ1073, XQ1073R
Without anti-halation glass disc XQ1073/01, XQ1073/01R
Cut-off of spectral response 850 to 950 nm
Heater 6,3V, 95 mA
Resolution 2 750 TV lines
OPTICAL
Quality rectangle on photoconductive target
(aspect ratio 3:4) 9,6 x 12, 8 mm? 1)

Orientation of image on photoconductive target
For correct orientation of the image on the target the vertical scan should be essenti -
ally parallel to the plane passing through the tube axis and the marker line on the me-
tal sleeve on the base end of the tube.

Faceplate
Refractive index n 1,49
Refractive index of anti-halation glass disc n. 1,62

This information is derived from development samples made available for evaluation.
It does not form part of our data handbook system and does not necessarily imply
that the device will go into production

*Registered trade mark for television camera tubes

E
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ELECTRICAL

m: indirect by a.c. or d.c.; parallel or series supply
Heater voltage V¢ 6,3 V5%
Heater current Ig 95 mA

When the tube is used in a series heater chain, the rms heater voltage must not exceed
9,5 V when the supply is switched on.

To avoid registration errors in colour cameras, stabilization of the heater voltage is
recommended.

Electron gun characteristics

Cut -off

Grid no. 1 voltage for cut -off

at Vgo = 300 V Vg =35 to =100 V

Blanking voltage, peak to peak

on grid no. 1 Vg1 - 50+10 V

on cathode Kk X 25 Vi

PP

Grid no. 2 current at normally

required beam currents Igz max. 0,5 mA
Focusing magnetic )
Deflection magnetic 2)
Capacitance

Signal electrode to all Ca 3to5 pF

s

This capacitance, which is effectively the output impedance, increases when the tubeis
inserted in the coil unit.

LIMITING VALUES (Absolute max. rating system)

All voltages are referred to the cathode, unless otherwise stated

Signal electrode voltage Wiz max. S50« "V 3)
Grid no. 4 voltage Vg4 max. 1100 V
Voltage between grid no. 4 and grid no. 3 Vgua/e3 max. 450 V
Grid no. 3 voltage Vg3 max. 800 V
Grid no. 2 voltage ng max. 350 V
Grid no. 1 voltage, positive Vg max. O
negative —Vgl max. 1258V
Cathode to heater voltage, positive peak kap max. 1256 V.
negative peak -kap max. 50 V

Impedance between cathode and
heater at —kap >10V Zys min.

\S)
~
14
s
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CAMERA TUBES XQ1073

PLUMBICON

Ambient temperature . max. 50 g
storage and operation amb min. -30 °c
Faceplate temperature . max. 500
storage and operation min. -30 ©°c
Faceplate illumination E max. 500 1x %)
ACCESSORIES
Socket Cinch no.54A18088, TE1004, or equivalent
Deflection and focusing coil unit for bl /wh cameras AT1102/01, AT1103 or equivalent
for colour cameras AT1116 or equivalent
MECHANICAL Dimensions in mm

Mounting position: any
Weight: approx. 60 g
Base: JEDEC E8-11 except length of stem.

1
i 29 anti-halation glass disc XQ1073
14w XQ1073/01
21, ¥ resin
23 i

2%
s
Y ¥

0,4max 4

162
154

7266603
=30 l
R 2
max

<« 152

o
"9 ——
NN :I
j.C. 7266601 E gs}‘ é
grEr -
3
1279 +993 max6,86 €

7266602
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OPERATING CONDITIONS AND PERFORMANCE

Typical operating conditions (scanned area 9,6 x 12, 8 mm

Cathode voltage

Grid no. 2 voltage
Signal electrode voltage
Beam current

Focusing coil current at given values
of grid no. 4 and grid no. 3 voltages:

Deflection and alignment currents
Faceplate illumination

Faceplate temperature

Grid no. 4 voltage Vg4
Grid no. 3 voltage Vg3
Grid no. 1 voltage
Blanking voltage on grid no. 1,

peak to peak
Performance
Dark current

Sensitivity at colour temperature
of illumination = 2854K

XQ1073, XQ1073/01 typical
XQ1073R, XQ1073/01R typical
Gamma of transfer characteristic

Spectral response: max. response at
cut -off at
response curve

Resolution

2y

Vi 0 Vv
Vg, 300 Vv
Vag 45 V)
Iy see note 6)

see note ')
see note
see note 8)

t 20to45 ©C

low voltage mode | high voltage mode
600 9%60 VvV 9
375 600 VvV 9)
see note 6
A% 50 A%
Elpp
= 3 nA
10)
350 min. 310 pA/Im

min. 75 pA/lmll)
0,95+0,05 12

approx. 500 nm
850 to 950 nml13)
See page 10

Modulation depth i.e. uncompensated amplitude response at 400 T V lines at the
centre of the picture. The figures quoted refer to the conditions in the high voltage

mode.

The figures typically obtained in the.low voltage mode will be 2 to 3 absolute percents

lower.

Mullard
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CAMERA TUBES
PLUMBICON

XQ1073

The figures shown represent the typical horizontal amplitude response of the tube as ob-
tained with a lens aperture of 5, 6. 0) 14),

XQ1073 XQ1073R
XQ1073/01 XQ1073/01R
Highlight signal current Ig 0,2 pA 0,1 pA
Beam current, I 0,4 pA 0,2 pA
Modulation depth at 400 T V
lines in typical 50 45

Limiting resolution > 750 T.V. lines

Modulation transfer characteristics see page 10

Lag (typical values)
Light source with a colour temperature of 2854 K
Appropriate filter inserted in the light path for the chrominance tubes XQ1073R,
XQ1073/01R.

Low key conditions

build-up lag decay lag
15) 16)
Ig /1y = 20/200 nA IS/Ib = 40/400 nA| Ig/Iy = 20/200 nA IS/Ib = 40/400nA
60 200 60 200 60 200 60 200

(ms) | (ms) (ms) (ms) (ms) | (ms) (ms)| (ms)
XQ1073 N _ > = 2
XQ1073/01 95 =100 7,5 3
XQ1073R
xQ1073/01r | & | 98 1 *

High key conditions

build-up lag decay lag
15) 16)
I¢/1,=100/2000A | Ig/Iy, = 200/400nA | Ig/l,=100/200nA| Ig/Ip=200/400 nA
60 200 60 200 60 200 60 | ., 200

(ms) | (ms) (ms) (ms) (ms) | (ms) (ms) | (ms)
XQ1073 _ ] i o _
XQ1073/01 8 =150 2 1
XQ1073R
XQ1073/01r | °8 |~100 ¥ A O F 5
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NOTES

1)

2)
3)

4)

5)

6)

Underscanning of the specified useful area of 12, 8 mm x 9, 6 mm, or failure of scan-
ning, should be avoided since this may cause damage to the photoconductive layer.

For focusing/deflection coil unit see under "Accessories".

Plumbicon tubes do not permit automatic sensitivity control by means of regulation
of the signal electrode voltage. Adequate control is therefore to be achieved by other
means (iris control and neutral density filters).

If the tube is applied in cameras originally designed for vidicon tubes, the automatic
sensitivity control circuitry should be made inoperative and the signal electrode
voltage set to the value indicated in note 5).

For short intervals. During storage the tube face shall be covered with the plastic
hood provided; when the camera is idle the lens shall be capped.

The signal electrode voltage shall be adjusted to 45 V. To enable the tube to handle
excessive highlights in the scene to be televised the signal electrode voltage may be
reduced to a minimum of 25 V, this will, however, result in some reduction in per -
formance.

The beam current Iy, as obtained by adjusting the control grid (grid no. 1) voltage
is set to 200 nA for XQ1073 respectively XQ1073/01R, to 400 nA for XQ1073
respectively XQ1073/01.

Ip is not the actual current available in the scanning beam, but is defined as the
maximum amount of signal current, Ig, that can be obtained with this beam.

In the performance figures, e.g. for resolution and lag, the signal current and beam

current conditions are given, e.g. as Ig/Ip = 20/200 nA. This hence means: with a

signal current of 20 nA ancd-a beam setting which just allows a signal current of

200 nA.

N.B. The signal currents are measured with an integrating instrument connected in
the signal electrode lead and a uniform illumination on the scanned area. The
peak signal currents as measured on a wave-form oscilloscope will be a factor

a larger.
(@ = El-(-)o—%, B being the total blanking time in %, for the CCIR system «

amounts to 1, 33).
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c I XQ1073

7) Focusing current & Line current Frame current
(mA) (mApp) (mApp)

Coil units Bg4/vg3 600/375 |960/600 |600/375 [960/600 |600/375 |960/600

AT1102/01 18 23 200 250 27 34

AT1103 20 26 200 250 29 38

AT1116 83 105 260 330 38 48

8)

9)

10)

1)

12)
13)

Approx. values for scanned area of 9,6 x 12,8 mm?

* Adjusted for correct electrical focus. The direction of the focusing current shall
be such that a north-seeking pole is attracted towards the image end of the focusing
coil.

Line and frame alignment coil currents max. 21 mA (AT1103) resp. 15 mA
(AT1116) corresponding to a flux density of approx. 4 x 1074T (4 Gs).

In'the case of a black/white camera the illumination of the photoconductive layer,
Bph’ is related to scene illumination, Bge, by the formula:

REHE

B

ph = Bsc

4F2 (m+1)2

in which R represents the average scene reflectivity or the object reflectivity,
whichever is relevant, T the lens transmission factor, F the lens aperture, and m
the linear magnification from scene to target.

A similar formula may be derived for the illumination level on the photoconductive
layer of the R tubes, in which the effects of the various components of the complete
optical system have been taken into account.

The optimum Voitage ratio Vg4/V to obtain minimum beam landing errors (pre-
ferably < 1 V) depends on the type of coil unit used. For types AT1102/01, AT1103
and AT1116 a ratio of 1,5:1 to 1, 6:1 is recommended.

All measurements are made with an infra -red reflecting filter interposed between
light-source and target. Balzers Calflex B1/K1 filter is chosen for this purpose
since, for accurate colour reproduction in a colour camera, a similar I.R. reflect-
ing filter will be required. For typical transmission curve of this filter see page 11.

With an additional filter (see note 10) interposed between light source and target.
Filter used is: Schott OG570 (3 mm).
For transmission curve see page 12

Gamma stretching circuitry is recommended.

Defined as the wavelength at which the spectral response has dropped to 1 % of the
peak response. (= 500 nm)

Mullard
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14) The horizontal amplitude response can be raised by the application of suitable cor-
rection circuits.

15) After 10 s of complete darkness. The figures given represent typical percentages of
the ultimate signal current obtained 60 ms respectively 200 ms after the illumination
has been applied.

16) After a minimum of 5 s of illumination on the target. The figures given represent
typical residual signals in percents of the original signal current 60 ms respectively
200 ms after the illumination has been removed.

GENERAL AND RECOMMENDATIONS

1. During transport, handling and storage the axis of the Plumbicon must be either ver-
tical, with faceplate up, or horizontal; the faceplate should be covered with the hood
provided.

2. This series of Plumbicon tubes is provided with Kovar pins and therefore requiresno
more care in handling than vidicon tubes.

3. During long term storage the ambient temperature should not exceed 30 °C.

4. In isolated cases the properties of a Plumbicon may deteriorate slightly when it is
kept idle for long periods such as may occur:
- between the factory's pre-shipment test and the actual delivery to the customer;
- between receipt of the tube and its installation;
- when the camera is not used for a long time.
Although the chances of such deterioration are remote it is advisable to operate the
tube for some hours at intervals not more than 4 weeks apart.

The following procedure and conditions are recommended:

- Set grid no. 1 bias control to maximum negative bias (beam cut -off).

- Allow a heating-up time of the cathode of at least one minute before turning up the
grid no. 1 bias control to produce a beam.

- Set scanning amplitudes to overscan condition.

- Apply an even illumination to the target to obtain a signal current of approx. 0, 15
pA and adjust the beam current for correct stabilization.

5. The signal electrode connection is made by a spring contact, which is part of the fo-
cusing coil assembly, and is kept pressed against the signal electrode ring.

6. Electrostatic shielding of the signal electrode is required to avoid interference ef-
fects in the picture. Effective shielding is provided by one grounded shield inside
the focusing coil at the faceplate end, and one inside the deflecting yoke.

Mullard
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ST XQ1073

7. The light transfer characteristic of the Plumbicon tube having a gamma near unity, it
may be desireable to incorporate a gamma correcting circuitry in the video-ampli -
fier system with an adjustable gamma of 0,5 to 1.

The Plumbicon tube not generating noise to any noticeable extent, the signal-to-noise
ratio will be determined mainly by the input noise of the video-amplifier system.

The high sensitivity of the Plumbicon tube warrants pictures with excellent signal-to-
noise ratio under normal lighting conditions provided its output is fed into a well-
designed input stage of the video-amplifier system. In such a system an aperture
correction may be incorporated to ensure an attractive gain in resolving power with-
out visually impairing the signal to noise ratio.

INSTRUCTIONS FOR USE

Instructions for use are packed with each tube.

Mullard
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'CAMERA TUBES
PLUMBICON XQ1073
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CAMERA TUBES XQ1074
PLUMBICON* XQ1074/01

Series

DEVELOPMENT SAMPLE DATA

Plumbicon , sensitive pick-up tube with lead oxide photoconductive target with extended
red response, high resolution, low heater power, separate mesh construction, magnetic
focusing, magnetic deflection and 25,4 mm (1 in) diameter.

The tubes of this series are mechanically and electrically identical to the tubes of the
XQ1073 and XQ1073/01 series, the only difference being the degree of freedom from
blemishes of the photoconductive target.

The tubes are intended for industrial and educational black and white and colour cameras.
The series comprises the following versions:

XQ1074 , with anti-halation glass disc

- : | for use in black and white cameras
XQ1074/01, without anti-halation glass disc |

XQI1074R , with anti-halation glass disc |

) in th d chi i 1
XQ1074/01R, without anti-halation glass disc | TaE Use 3. the Fiad CRABNChI LOLGHE

cameras

For all further information see data of XQ1073, XQ1073/01 series.

This information is derived from development samples made available for evaluation.
It does not form part of our data handbook system and does not necessarily imply
that the device will go into production

*Registered trade mark for television camera tubes

E
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CAMERA TUBES XQ1075
PLUMBICON%* XQ1075R

DEVELOPMENT SAMPLE DATA

Plumbicon , sensitive pick-up tube with lead-oxide photoconductive target with extended
red response, high resolution, low heater power separate mesh construction, magnetic
focusing, magnetic deflection and 25,4 mm( 1 in) diameter.

The tubes of the XQ1075 series are identical to the tubes of the XQ1073 series but
incorporate an infra-red reflecting filter on the anti-halation glass disc.

QUICK REFERENCE DATA

Separate mesh

Focusing ' magnetic
Deflection magnetic

Diameter 25,4 mm (1in)
Length, excluding 5 mm of anti-halation glass disc 158 mm (6,25 in)
Cut-off of spectral response 750 nm
Heater 6,3V ,95 mA

Provided with anti-halation glass disc with infra-red reflecting filter.

The infra-red reflecting filter eliminates the need for additional filters in the optical
systems when the XQ1075 and XQ1075R are applied in black and white and colour cameras
originally designed for tubes of the XQ1070 series.

The spread in spectral responses in the long wavelength region as published for the
XQ1073 and XQ1073R tubes is greatly reduced, warranting minimum differences in colour
rendition between cameras of identical manufacture.

The XQ1075 will provide black and white pictures with true tonal rendition of colours,
the spectral response approaching very nearly the relative spectral sensitivity of the
human eye.

The XQ1075R is intended for use in the red chrominance channel of colour cameras in
broadcast, educational and high-quality industrial applications.

This information is derived from development samples made available for evaluation.
It does not form part of our data handbook system and does not necessarily imply
that the device will go into production

*Registered trade mark for television camera tubes

. Mullard
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OPTICAL

Spectral response see curve below
Maximum response at 500 nm
Cut-off 750 nm 1)
Filter Hard coating on anti-halation glass disc. Care in handling to avoid scratches

is strongly recommended.

For further information refer to data of the XQ1073 series.

Note 10) of these data referring to Balzers B1/K1 filter does not apply.

7262731
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Typical spectral sensitivity characteristic

1) Defined as the wavelength at which the spectral response has dropped to 1 % of the
peak response (~ 500 nm).
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CAMERA TUBES XQ1076
PLUMBICON%* XQ1076R

DEVELOPMENT SAMPLE DATA

Plumbicon ¥ , sensitive pick-up tube with lead oxide photoconductive target with extended
red response, high resolution, low heater power, separate mesh construction, magnetic
focusing, magnetic deflection and 25,4 mm (1 in) diameter. Provided with anti-halation
disc with I.R. filter.

The tubes of this series are mechanically and electrically identical to the tubes of the
XQ1075 series, the only difference being found in the degree of freedom from blemishes
of the photoconductive target.

The tubes are intended for industrial and educational black and white and colour cameras.
The series comprises the following versions:

XQ1076 for use in black and white cameras

XQ1076R for use in the red channel of colour cameras

For all further information see data of XQ1075 and XQ1073 series.

This information is derived from development samples made available for evaluation.
It does not form part of our data handbook system and does not necessarily imply
that the device will go into production

*Registered trade mark for television camera tubes
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CAMERA TUBES XQ1080

PLUMBICON®* .
Series

DEVELOPMENT SAMPLE DATA

Plumbicon *, 25.4 mm (1 in) diameter television camera tube with high resolution
lead -oxide photoconductive target, magnetic deflection, magnetic focus. The tubes
of the XQ1080 series are provided with a separate mesh and a 0.6 W heater and fea -
ture:

. Anti-Comet-Tail electron gun for highlight handling.

. Extremely low lag.

. Lightpipe, for adjustable bias lightingto minimise lag under low-key conditions.

. Same resolving power as the 30 mm tubes such as the XQ1020.

. Ceramic centring ring for precise optical alignment.

. Electrode system with precision construction.

. Low output capacitance for optimal S/N ratio.
The tubes of the XQ1080 series are rear -loading tubes, i.e. to be inserted at the
rear end of a special coil unit and they have slightly different dimensions and pin
connections from other 1 in diameter Plumbicon tubes like e. g. XQ1070.

The XQ1080is intended for use in black and white cameras XQ1080L, R, G and B are
intended for use in colour cameras in broadcast, educational and high quality indus -
trial applications in which high contrast ratios may occur.

QUICK REFERENCE DATA

Focusing magnetic

Deflection magnetic

Diameter 25.4 mm (1 in)

Length 158 mm (65 in)

Special features: Anti-Comet -Tail gun
Lightpipe
Anti-halation glass disc
Ceramic centring ring
Rear loading construction

Heater 6.3V, 95 mA

Resolution >750 TV lines

Cut -off of spectral response approx. 650 nm

This information is derived from development samples made available for evaluation.
It does not form part of our data handbook system and does not necessarily imply
that the device will go into production

*Registered trade mark for television camera tubes

E
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OPTICAL

Quality rectangle on photoconductive target
(aspect ratio 3:4) 9.6x12.8 mm?2l)

Orientation of image on photoconductive target:
For correct orientation of the image on the target the vertical scan should be es-
sentially parallel to the plane passingthrough the tube axis and the marker line on
the pratecting sleeve at the base. 2a)

Optical alignment see note 2b
Faceplate
Thickness 1.2 mm
Refractive index n 1.49
Refractive index of anti-halation disc n 1.52
ELECTRICAL
Heating: Indirect by A.C. or D.C.; parallel or series supply.
Heater voltage Vs 6.3 = TV
Heater current If 95 mA

When the tube is used in a seriesheater chain, the heater voltage must not exceed
9.5 Vrms when the supply is switched on. To avoid registration errors in colour cam-
eras, stabilization of the heater voltage is recommended.

Electron-gun characteristics

Cut -off

Grid no. 1 voltage for cut-off at Vg, 4=300 Ve

without blanking nor A.C.T. pulses’ Vg =45to =110~V
Blanking voltage, peak to peakatVg, 4 =300V,

on grid no. 1 ' Vgip s 5010 V4
Grids no, 2 and 4 current (d.c. values) Ig2 4 max. 0.2 mA 9)
Grids no. 3, 5, and 6 currents see note 9
Pulsetiming and amplitude requirements (A.C.T.) see notes 5 and 8
Focusing (see under Accessories) magnetic
Deflection (see under Accessories) magnetic
Capacitance

Signal -electrode to all Cag 2.to 3. "pEF

This capacitance, which is effectively the output impedance, increases when the
tube is inserted in the coil unit.

Mullard
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CAMERA TUBES XQ1080

PLUMBICON

Series
LIMITING VALUES (Absolute max. rating system)
All voltages are referred to the cathode, unless otherwise stated.
Signal electrode voltage Vag max. 50 V
Grid no. 6 (mesh) voltage Vgg max. 1100 V
Grid no. 5 (collector) voltage Vgs max. 800 V
Voltage between grid no. 6 and grid no. 5 Vgg/gs  max. 350 V
Grid no. 4 (limiter) and grid no. 2
(accelerator, or first anode) voltage Vg2, 4 max. 350 V
Grid no. 3 (auxiliary grid) voltage Vg3 max. 350 V
Grid no. 1 (control grid) voltage,
positive Ve, max. 0 Vv
negative Vg1 max. 125 VvV
Grid no.1 A.C.T. pulse AVg,  max. 45 VO
Cathode to heater voltage, positive peak Vkf max. 125+ N
negative peak ~Vkip max. 50V
Impedance between cathode and
heater at —kap > 10V Zxf min. 2 k@
Ambient temperature, storage and operatio t e 50 °C
ien P re, storage and op ion amb N 30 OC
; max 50. %¢
Faceplate temperature, storage and operation t o -30 OC
Faceplate illumination E max. 500 Ix 6)
ACCESSORIES
Socket Cinch 133-98-11-015 22)

modified for bias lighting

Deflection, focusing and alignment coil unit ATI11S

Mullard
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MECHANICAL Dimensions in mm
Mounting position: any

Weight: approx. 70 g

Base: JEDEC E8-11 except length of stem

51 o 162
49 154 5
max" }‘26max*[
! ‘25 ;G 2:6
[} 214.13_807 02%_15 85 2 max
' e h i E K
’\ \<_ 34 * 7261432
29 0.4 max

short 7261431
AT T e index pin
(ic.)
short index pin <+—— 26.6max 7—>‘
[ 4 3.0max
135°+3° 12.77 935 ’
max "‘*'”
small area *

contact

3.0max
: )
| 68 |

max 7261634

72614331

The distance between the geometrical centres of the diameter A of the reference
ring and the diameter B of the mesh-electrode ring is < 100pm.

' Mullard
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CAMERA TUBES XQ1080

PLUMBICON i
Series

OPERATING CONDITIONS AND PERFORMANCE

TYPICAL OPERATING CONDITIONS
with A.C.T. action (scanned area 9.6x 12, 8mm?2), All voltages are specified with
respect to the .cathode potential during the read-out mode. See notes 3,5,7,9.

Cathode voltage,

during read-out mode Vi 0 Vv
during A.C.T. mode Vi 0to15 v ¥
Signal electrode voltage Vag 45 v10)

Grid no. 6 (mesh) voltage Vg, 750 v 11)12)
Grid no. 5 (collector) voltage Vgs 475 v 11)
Grid no. 4 (limiter) and grid no. 2

(accelerator, or first anode) voltage Vgo 4 300 V
Grid no. 3 (auxiliary grid) voltage,

during read-out mode Vg3 2508

during A.C.T. mode Vg3 0to30 V8
Grid no. 1 (control grid) voltage,

during read-out mode Vg1 see note 13

during A.C. T. mode Vg1 see note 8

blanking on grid no.1, peak Vglp 50 v
Typical beam current, signal current and pulse settings 8)

XQ1080
XQI080L XQ1080R XQ1080G XQ1080B
Isp 200 nA 100 nA 200 nA 100 nA
Ibp 400 nA 200 nA 400 nA 200 nA

A.C.T. level (peak) 280 nA 140 nA 280 nA 140 nA

Cathode pulse Vip 10V oV 10V SV

Grid no. 1 pulse Vg, 40V 30V 40V 30V

Grid no. 3 pulse VgSp 220 t0250V | 220t0250V | 220t0250V | 220to 250V
Faceplate illumination see note 14
Bias lighting via lightpipe see notes 22 and 23
Temperature of faceplate 20 to 45 o
Deflection, focusing and alignment coil unit ATI115

Deflection, focusing and alignment currents

Vg6/Vg5 focus current line current frame current
V) (mA) (mAp -p) (mAp-p)

750/475 32 290 35

Line and frame alignment currents max. 15 mA, corresponding to a flux density of
approx. 4x1074T (4Gs).

Mullard
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PERFORMANCE

Dark current < 3 nA
Sensitivity at colour temperature
of illumination = 2854 K 16)
XQ1080 typical 400 min. 325 HA /lm
XQ1080L typical 400 min. 325 HA /Im
XQ1080R typical 80 min. 70 HA /Im
XQ1080G typical 165 min. 130 HA /Im
XQ1080B typical 37 min. 35 pA /Im
Gamma of transfer characteristic 0.95+0.05 17)
Transfer characteristics see page 14
Highlight handling >5lensstops  9)
Spectral response: max. response at approx. 500 nm
cut -off at approx. 650 nm

Resolution
Modulation depth i.e. uncompensatedamplitude responseat 400 TV lines at the cen-
tre of the picture. The figures represent the typical horizontal amplitude response
as measured with a lens aperture of £5.6 13), 18), 19).

XQ1080
XQ1080 XQ1080 XQ1080

XQ1080L e Q % Q 5
Highlight signal current Isp 0.2 pA 0.1pA 0.2 pA 0.1 pA
Beam current I 0.4 pA 0.2 pA 0.4 pA 0.2 pA
Modulation depth at 400
TV lines in % typical 40 35 40 45
Modulation transfer characteristics see page 14
Limiting resolution > 750 TV lines

Muliard
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CAMERA TUBES XQ1080

PLUMBICON ;
Series

Lag (typical values)
Light source with a colour temperature of 2854 K
Appropriate filter inserted in the light path for the chrominance tubes R, G and B.

Low key conditions

build-up lag decay lag
20) 21)
Is/Ip=20/200nA| Is/Ip = 40 /400 nA | Is/Ip = 20/200 nA |Is/Ip =40/400 nA
60 200 60 | 200 60 200 60 | 200
(ms) | (ms) (ms) | (ms) (ms) | (ms) (ms) | (ms)
Id
22)23) |4)
XQ1080 [ O 98% [ ~100 % 5% 2%
XQ1080L|2.5 100 % 2.3% 1%
XQ1080G| 5 ¢ 1.5%| 0.5%
XQI1080R| 0 | >95%|~1009 87 3g
XQ1080B (2.5 100 % 3.5% 29
5 1.5% 1%
High key conditions
build -up lag decay lag
20) 21)
Is/Ip = 100/200 nA [Ig/Ip=200/400 nA|Ig/Ip = 100/200 nA|Ig /Iy = 200 /400 nA
60 200 60 200 60 200 60 200
(ms) | (ms) (ms) | (ms) (ms) | (ms) (ms) | (ms)
XQ1080., L, G
Ig=0to5nA 98% | ~1009 1.59 | 0.69
XQ1080R
1g=0tod08, | _gow | 1007 2.57| 1gq
XQ1080B
Ig=0to5nA 3.5 | 29
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NOTES

1y Underscanning of the specified useful area of 12.8 mm x 9.6 mm, or failure of
scanning, should be avoided since this may cause damage to the photoconductive
layer.

2a) The position of this marker line corresponds with the position of the small area
contact on the ceramic centring ring. The spring contactin the coil unit, AT1115,
is located accordingly. Total possible rotation of the tube while maintaining con-
tact, is approx. 30°.

2b) The outer diameter of the ceramic centring ring is concentric with the inner di-
ameter of the mesh ring (grid no.6). In the AT1115 coil unit the tube is centred
with this ring as a reference; this ensuresproper optical alignment of the tube in
the optical system of a colour camera.

3) When the tube is to be used without Anti-Comet Tail action, grid no.3 (auxiliary
grid) should be connected to grids no. 2 and no. 4 and no A.C. T. pulses should be
applied to the cathode and grid no. 1 (control grid). The performance of the tube
will then be as described herein with the exception of the highlight handling.

4) Blanking can also be applied to the cathode:
a. —without A.C.T. action (see note 3): required cathode pulse approx. 25V.
b. -with A.C.T. action: timing, polarityandamplitudes of the A.C. T. pulses will
have to be adapted.

5) Pulse timing and amplitudes for A.C.T. action (CCIR system)

(blanking on grid no. 1) 4) 7)

For proper operation of the A.C. T. electrode gunthree pulsesare required, being:

a. —A positive -geing pulse onthe cathode with an adjustable amplitude of Oto 15 V.
This pulse can be chosen to coincide with the full line-blanking period.

b. —A positive -going pulse on gridno. 1 (control grid)with an adjustable amplitude
of 25 to 40V.

The duration of this pulse should be chosen such that it just includes the fly
back period (=5 ps) of the line deflection (e.g. =6 ps).

c. —A negative-going pulse on grid no. 3 (auxiliary grid) withan amplitude of ap-
prox. 250 V, adjusted to result in a Vgg voltage during the A.C.T. mode of
0to30V.

Duration of this pulse should be equal to that of the grid no. 1 pulse.

Mullard

XQ1080 Page 8



CAMERA TUBES XQ1080

PLUMBICON A
Series

The timing diagram is as follows:

- 6hys - &
- : 52ps -
- A -
-8
- C »
»|D|=
Tlus)

A = Line blanking period: =12 ps, Vi pulse

B = A.C.T. period: = 5 ps, grids no. 1 and no. 3 pulses
C = Line flyback period: =5 ps

D = Clamping time: 2 to 3 ys

6) For short intervals. During storage the tube face shall be covered with the plas-
tic hood provided; when the camera is idle the lens shall be capped.

7) a. Read-out mode: defined as the operating conditions duringthe active line scan
(full line period -line blanking interval).
For the CCIR system this will amount to 64 ps - 12 ys = 52 ps.

b. A.C.T. mode: defined as the operating conditions during that part of the line
blanking interval during which the A.C.T. electrode gun is fully operative.
The A.C.T. interval is equal to or slightly overlaps the line flyback time.

8) Pulse amplitude settings

Cathode pulse Vi : adjusted to obtainan A. C. T. limiting level at 1.3 to 1.5 times
Isiye

Grid no. 3 pulse : adjusted for maximum and most uniform A.C.T. actionover
the total scanned area.

Grid no. 1 pulse : adjusted for proper handling of a highlight with a diameter of
109 of picture height and with a brightness corresponding to
32 times peak signal white (Isp).

N.B. Extension of the A.C.T. range can be obtained by increasing the grid no. 1
pulse; this may, however, introduce dark current.

9a) The D.C. voltage supply and/or pulse supply to these electrodes should have a
sufficiently low impedance to prevent distortion caused by the peak currents drawn
during the A.C.T. mode.

These.peak currents may amount to:

cathode 2 mA
grid no. 1 0 mA
grids no. 2 and no. 4 1 mA
grid no. 3 150 pA
grid no.S5 300 pA
grid no. 6 300 pA

The cathode impedance should preferably be chosen < 300 .

Mullard
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9b)

10)

11)

12)

13)

14)

15)

Video pre-amplifier. In the presence of highlights, peak signal currents of the
order of 15-45uA may be offered to the pre-amplifier during flyback. Special
measures have to be taken inthe pre-amplifier to prevent temporary overloading.

Plumbicon tubes do not permit automatic sensitivity control be means of regula-
tion of the signal electrode voitage. Adequate control is therefore to be achieved
by other means (iris control and neutral density filters).

If the tube is applied in cameras originally designed for vidicon tubes, the auto -
matic sensitivity control circuitry should be made inoperative and the signal e-
lectrode voltage set to 45V.

The optimum voltage ratingé/Vgs toobtainminimum beam landing errors (pref-
erably < 1V) depends on the type of coil unit used. For type AT1115 a ratio of
1.5:1to 1.6:1 is recommended.

Operation with A.C.T. at Vgg > 750 V is not recommended since this may in-
troduce dark current.

Adjusted with the A.C.T. made inoperative, e.g. by setting the cathode pulse

to 15 V. The control gridvoltageis adjustedto produce a beam current just suf-

ficient to allow a peak signal current of twice the typical value, Ig,, as observ -
ed and measured on a waveform oscilloscope. This amount of beam current is
termed Ib,.

N.B. The signal current, Is, and beam current, Ip, conditions quoted with the
performance figures for e.g., lag, relate to measurements with an inte-
grating instrument connected in the signal-electrode lead and a uniform
illumination on the scanned area.

The corresponding peak currents, Ig, andIp,as measured on a waveform
oscilloscope will be a factor ¢ larger (¢ = 100/100-8), R being the total
blanking time in %; for CCIR system « amounts to 1.33.

In the case of a black/whitecamera theillumination on the photoconductive lay-
er, Bph, is related to scene illumination, Bgc, by the formula:

_ BE
Bph =Bsc FFr m+1)2

in which R represents the average scene reflectivity or the object reflectivity,
whichever is relevant, T the lens transmission factor, Fthe lens aperture, and
m the linear magnification from scene to target.

A similar formula may be derived for theillumination level onthe photoconduc -
tive layers of the R, G, andBtubes inwhichthe effects of the various components
of the complete optical system have been taken into account.

Focus current adjusted for correct electrical focus. The direction of the focus-
ing current shall be such that a north seeking pole is attracted towards the im -
age end of the focusing coil, withthispolelocated outside of and at the image end
of the focusing coil.

Muilard
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CAMERA TUBES XQ1080

PLUMBICON A
Series

16) Measuring conditions:
[lumination 41x (luminious flux =0.5mlm) at black body temperature of 2854K;
the appropriate filter inserted in the light path.

Filters used:

XQ1080R Schott 0G570 thickness 3 mm
XQ1080G Schott MGY thickness 1 mm
XQ1080B Schott BG12 thickness 3 mm

For transmission curves see page 13.
17) Gamma -stretching circuitry is recommended.

18) Typical faceplate illuminationlevel for the XQ1080to produce 0. 2uA signal cur-
rent will be approx. 41x. The signal current stated for the colour tubes R, G,
B will be obtained with an incident white light level (c.t. = 2854K) on the filter
of approx. 10 1x. These figures are based on the filters described in note 16).
For filter BG12, however, a thickness of 1 mm is chosen.

19) The horizontal amplitude response can be raised by the application of suitable
correction circuits, whichaffectsneither the vertical resolution nor the limiting
resolution.

20) After 10 seconds of completedarkness. The figures given representtypical per -
centages of theultimate signal current obtained 60 ms respectively 200 ms after
the illumination has been applied.

21) After a minimum-of 5 s ofillumination onthetarget. The figures given represent
typical residual signalsin % of the original signal current 60 ms respectively
200 ms after the illumination has been removed.

22) The special socket incorporatesa small incandescent light bulb (6 V, 1 W), which
projects its light on to the pumping stem via a blue-green transmitting filter. The
light is conducted via a fine glass rod (lightpipe) to cause a bias illumination on
the target. The desiredamount of bias light can be obtained by adjusting the cur -
rent throught the filament of the small bulb.

23) For bl/wh operation a bias lighting, corresponding to 2 to 3 nA extra dark cur-
rent, is usually adequate for excellent speed of response.
In a colour camera the speeds of response of the tubes can be balanced by ad -
justing the amount of bias lighting per tube.

GENERAL AND RECOMMENDATIONS

1. During transport, handling and storage the axis of the Plumbicon must be either
vertical, with faceplate up, or horizontal; the faceplate should be covered with
the hood provided.

2. This series of Plumbicon tubes isprovided with Kovar pins and therefore requires
no more care in handling than vidicon tubes.

3. During long term storage the ambient temperature should not exceed 30 °C.

Muliard
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4, In isolated cases the properties of a Plumbicon maydeteriorate slightly when it is
kept idle for long periods such as may occur:
- between the factory's pre-shipment test and the actual delivery to the customer;
- between receipt of the tube and its installation;
- when the camera is not used for a long time.
Although the changes of such deterioration are remote it is advisible to operate
the tube for some hours at intervals not more than 4 weeks apart.

The following procedure and conditions are recommended:

- Set grid no. 1 bias control to maximum negative bias (beam cut -off).

- Allow a heating-up time of the cathode of at least one minute before turning up
the grid no. 1 bias control to produce a beam.

- Set scanning amplitudes to overscan condition.

- Apply an even illumination to the target to obtain a signal current of approx.
0.15 pA and adjust the beam current for correct stabilization.

The signal electrode connection is made by a spring contact, which is part of the
focusing coil assembly, and is kept pressed against the signal electrode ring.

Electrostatic shielding of the signal electrode is required to avoid interference
effects in the picture. Effective shielding is provided by one grounded shield in-
side the focusing coil at the faceplate end, and one inside the deflecting yoke.

The light transfer characteristic ofthe Plumbicon tube havinga gamma near unity,
it maybe desirable toincorporate a gamma correcting circuitry in the video-am -
plifier system with an adjustable gamma of 0.5 of 1.

The Plumbicon tube not generating noise to any noticeable extent, the signal-to-
noise ratio will be determined mainly by the input noise of the video-amplifier
system.

The high sensitivity of the Plumbicon tube warrants pictures with excellent sig-
nal-to-noise ratio under normal lighting conditions provided its output is fed in-
to a well-designed input stage of the video-amplifier system. In such a system an
aperture correction may be incorporated to ensure an attractive gain in resolv-
ing power without impairing the signal to noise ratio.

INSTRUCTIONS FOR USE

Instructions for use are packed with each tube.

Mullard

XQ1080 Page 12



XQ1080

CAMERA TUBES
PLUMBICON
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modulation depth (%)

7260754

T T |
| I |
I I I
- —+ t
I !
100/ =] ! FREEE
&y 1 ‘url =475V
| | | Ve, TV
j 1 =] 1/l 200/400 nA
&y IIHE -
W
T 8¢ 1
BE TN
5¢ 1T N :
! T
85 blue I
NN = |
N tgreen
N = white
40 NN Ired
~—
t ~ ~
20 T ~ —~
T~
t H
0 1 I LI I 1 I il
0 2 4 6 f (MHz) 8

Square wave modulation transfer characteristic

Mullard

XQ1080 Page 14









CAMERA TUBES XQ1220
PLUMBICON®* XQ1230

Series

DEVELOPMENT SAMPLE DATA

Plumbicon™, sensitive high-definition pick-up tube with lead-oxide photoconductive
target. Provided with: separate mesh construction for good overall resolution; Anti-
-Comet Tail electron gun for improvedhighlight handling; lightpipe for reduced lag
under low-key conditions; fibre optic faceplate. The tubes of the XQ1220 and XQ1230
series can be used in medical, scientific and low light level T. V. systems in which
they can be coupled direct to, e.g., X-ray image intensifiers andlight intensifiers
with fibre optic output windows.

QUICK REFERENCE DATA

Focusing magnetic
Deflection magnetic
Diameter approx. 30 mm
Length approx. 210 mm
Available types:

Quality area 12.8x17.1mm2 18 mm ¢ l 21 mm ¢
Grade A B A B A B

Non-cladded fibre optic XQ1220|XQ1223 [XQ1221 |XQ1224 | XQ1222|XQ1225
Black-cladded fibre optic | XQ1230|XQ1233 |XQ1231 |XQ1234 | XQ1232|XQ1235

Resolution = 25 lp/mm
Heater 6.3V, 300 mA
Cut-off of spectral response approx. 650 nm

This information is derived from development samples made available for evaluation.
It does not form part of our data handbook system and does not necessarily imply
that the device will go into production

*Registered trade mark for television camera tubes

E
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OPTICAL

Quality rectangle on photoconductive target
(aspect ratio 3 : 4) 12.8x 17.1 mm?2 1y

Orientation of image on photoconductive target
For correct orientation of the image on the target the horizonral scan should be
essentially parallel to the plane passing through the tube axis and the index pin (grid
no. '3)

Faceplate
Diameter of fibres approx. 7 pm
Flat within I pm
ELECTRICAL
Heating: Indirect by A.C. or D.C.: parallel supply
Heater voltage Vg 6.3 VE5%
Heater current If approx. 300 mA

Electron gun characteristics

Cut-off

Grid no. 1 voltage for cut-off at ng T 300 V,

without blanking nor A. C.T. pulses -45 to -110 V
Blanking .

Applied to grid no. 1, at Vgy 4 =300 V 50 + 10 vpp-”_) )
Cirid no. 2 and no. 4 current max. 0..2; mA %)
Focussing (see under Accessories) magnetic
Deflection (see under Accessories) magnet:c

Capacitance
Signal-electrode to all Cag 3 to 6 pF
This capacitance, which is effectively the output impedance, increases when
the tube is inserted in the coil unit.

Mullard
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CAMERA TUBES XQ1220
PLUMBICON XQ1230

LIMITING VALUES (Absolute max. reting system)

All voltages are referred to the cathode, unless otherwise stated.

Signal electrode voltage Vag max. 50 V
Grid no. 6 (mesh) voltage Vgé max. 1100 V
Grid no. 5 (collector) voltage V?-’S max. 800 V -
Voltage between grid no. 6 and grid no. 5 Vgp/gs max. 350 V
Grid no. 4 (limiter) and grid no. 2
(accelerator, or first anode) voltage ng‘4 max. 350 V
Grids no. 4 and no. 2 dissipation Wg2,4 max. 1
Grid no. 3 (auxiliary grid) voltage Vg3 max. 350 V
Grid no. 1 (control grid) voltage,
positive \'gl max. 0 Vv
negative —Vgl max. 125 V.
Gridno. 1 A.C.T. pulse max. 40 Vb 6)
Cathode to heater voltage,
positive peak Vkip max. 50 V
negative peak ~Vkip max. 50 V
Faceplate temperature, storage and operation 5 max. 50 2V
min. =30 °C
Faceplate illumination E max. 500 Ix 2)
ACCESSORIES
Coil unit AT1132, AT1132/01 3y
Socket modified version of 56021

(under development)
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MECHANICAL

Mounting position: any

Weight: approx. 110 g

o 154

Dimensions in mm

max

192+2

L0 0

(auxiliary grid)
index pin
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a) The base passes a flat gauge with a centre hole 9.00 = 0.01¢ and holes for passing
the pins with the following diameters: 7 holes of 1.750 = 0.005 ¢ and one hole of
3.000 £ 0.005 ¢. The holes may deviate max. 0.01 from their true geometrical

position. Thickness of gauge 7 mm.

b) The ends of the pins are tapered and/or rounded but not brought to a sharp point.

Mullard

XQ1220 Page 4



CAMERA TUBES
PLUMBICON

OPERATING CONDITIONS AND PERFORMANCE

XQ1220
XQ1230

TYPICAL OPERATING CONDITIONS (with Anti-Comet Tail action) 4)
All voltages are specified with respect to cathode.

Cathode voltage,
during read-out mode
during A.C.T. mode

Signal electrode voltage
Grid no. 6 (mesh) voltage
Grid no. 5 (collector) voltage

Grid no. 4 (limiter) and grid no. 2
(accelerator, or first anode) voltage

Grid no. 3 (auxiliary grid) voltage,
during read-out mode
during A.C.T. mode

Grid no. 1 (control grid) voltage
blanking voltage to grid no. 1

Scanned area on target
Temperature of faceplate

Coil unit

Deflection, focusing and alignment currents

Series
0o v5 67
Oto 10 V
45
675 V7
600 V7
300 V7)

240 to 260 V 7)

0Oto 10 V
see note 8) 4l
50 Vp ) 7)
12.8x 17.1 mm?
20 to: 45. °C
AT1132/01

Focus current Line deflection Frame deflection
(adjusted for correct electrical focus) current current
(mA) (mApp) (mApp)
25 235 35

Line and frame alignment coil currents max. 5 mA,

corresponding to a flux density of approx. 4x10°4 T (4 Gs)

Mullard
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PERFORMANCE

Dark current (without bias lighting via lightpipe)
Sensitivity
to white light of c.t. 2854 K
XQ1220 series
XQ1230 series

to light with P11 distribution
XQ1220 series
XQ1230 series

to light with P20 distribution
XQ1220 series
XQ1230 series

= 3 nA
typ. 375 pA/lm
typ. 300 pA/Im
typ. 20x 1073 pA/uw 10)
typ. 13x1073 pA/uw 10)
typ.  15x 1073 pA/uw 10

typ.  10x 1073 pA/uw 10y

Transfer characteristics see page 12
Gamma of transfer characteristic below knee 0.95+0.05
Spectral response

Max. response at approx. 550 nm

Cut-off at approx. 650 nm

Response curve see page 13
Resolution (Ig/I, = 150/300 nA) 8y ALy

Rl P20

XQ1220 series 15 Ip/mm (385 T.V. lines) typ. 40 30 %

XQ1230 series 15 Ip/mm (385 T. V. lines) typ. 45 40 %
Modulation transfer characteristic see page 14
Lag (typical values), white light (2854K), P11, and P20

build-up lag decay lag
12y 13y
15/15=20/300nA| 150/300nA |20/300nA |150/300nA 8)
60 200 60 | 200 60 |200 60 | 200
(ms) | (ms) (ms) | (ms) (ms) |(ms) | (ms) | (ms)
without bias lighting 70 100 98 | 100 16 5 N8 5L
with 2. 5nA bias lighting| 98 100 99 | 100 LT12.5 0 12081 0.9
14y
with 5 nA bias lighting 99 100 100 | 100 8 2 2.4 0.7
14y

Mullard
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CAMERA TUBES XQ1220
PLUMBICON XQ1230

Series

NOTES

1y All figures quoted in these data sheets referto a scanned area of 12.8x17.1 mm?.
Underscanning of the once chosen area or failure of scanning should be avoided since
this may cause damage to the photoconductive target.

2y For short intervals. During storage and idle periods the tube face must be covered
with the plastic hood provided for the purpose, or the lens be capped.

3) For optimal screening of the signal-electrode from thelive end of the line deflec-
tion coils the AT1132/01 is recommended.

4) When the tube is to be used without Anti-Comet Tail action, grid no. 3 (auxiliary
grid) should be connected to grids no. 2 and no. 4 and no A.C.T. pulses shouldbe
applied to the cathode and grid no. 1 (control grid). The performance of the tube
will then be as described herein with the exception of the highlight handling.

5) a. Read-out mode: defined as the operating conditions during the active line scan
(full line period - line blanking interval).
For the CCIR system this will amount to 64 ps - 12 ps = 52 ps.

b. A.C.T. mode: defined as the operating conditions during that part of the line
blanking interval during which the A.C.T. electrode gun is fully operative.
The A.C.T. interval is equal to or slightly overlaps the line flyback time.

6. Pulse timing and amplitudes for A.C.T. action (CCIR system)
(blanking on grid no. 1)
For proper operation of the A.C.T. electrode gun three pulses are required, being:
a. - a positive-going pulse on the cathode with anadjustable amplitude of0to 10 V.
b. - a positive-going pulse on grid no. 1 (control grid) of fixed amplitude of 30 to
35 V. The duration of this pulse should be chosen such that it just includes the
flyback period (=5 ps) of the line deflection (e.g. 6 ps).
c. - a negative-going pulse on grid no. 3 (auxiliary grid) with an amplitude of
approx. 240 V, adjusted for a Vgq voltage during the A.C.T. interval of 0 to
10 V.
Duration and timing of this pulse should be equal to those of the gridno. 1 pulse.

Mullard
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The timing diagram is as follows:

BbLys

52us

- A

< B —4

| C »|

T (ps) 7260520

A = Line blanking period: =12 ps, Vi pulse

B =A.C.T. period: =6 ps, grids no. 1 and no. 3 pulses
C = Line flyback period: =5 ps

D = Clamping time: 2 to 3 ps

7y The D.C. voltage supply and/or pulse supply to these electrodes should have a
sufficiently low impedance toprevent distortion caused by the peak currents drawn
during the A.C.T. mode.

These peak currents may amount to:

grid no. 1 0 mA
grids no. 2 and no. 4 1 mA
grid no. 3 150 pA
grid no. 5 300 pA
grid no. 6 300 pA

8) Adjusted, with the A.C.T. switched off, to produce a beam current I, = 300nA.
I is not the actual current available in the scanning beam, but is defined as the
maximum amount of signal current, Ig, that can be obtained with this beam.

In the performance figures e.g. for resolution andlag the signal current and beam
current conditions are given as Ig/Ip = 20/300 nA.

This hence means: with a signal current of 20 nA and a beam setting which just
allows a signal current of 300 nA.

N.B. The signal currents are measured with anintegrating instrument connected
in the signal-electrode lead, and an uniform illumination on the scannedarea.
The peak signal curredbts as measured on a waveform oscilloscope will be a

factor @ larger Qy:T&T‘W)’ B being the total blanking time in %; for CCIR

system ¢ amounts to 1. 33).

Mullard
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CAMERA TUBES
PLUMBICON

9) Blanking can also be applied to the cathode:
a. - without A.C.T. action (see note 4): required cathode pulse approx. 25 V.
b. - with A.C.T. action: timing, polarity and amplitudes of the A.C.T. pulses

will have to be adapted.

XQ1220
XQ1230

10y The figures shown represent the signal output current in pA obtained per pW of
electrical input power into a P11 or P20 phosphor on a fibre optic output window

of e.g. an image intensifier or a converter tube.

Such an output window will usually be provided withnon-cladded fibre optics when
it feeds into an XQ1220 and with black-cladded fibre optics when it is coupled to

an XQ1230.

The figures were obtained as the products S x T12 xnorSx T22 x n (see table
below) whichever applied.

symbol | P11 | P20 unit
Sensitivity of photoconductive 1800 290 | pA/lm
target
Fiombicon Conversion factor Watt to lumen 140 | 480 | Im/W
target
Sensitivity of photoconductive S 0.25 | 0.14 | pA/pW
target
'fljll;azsr;l;tseslon of a non-cladded T, 90 90 %
Fibre il
optics Transm1531on of a black-cladded Ty 70 70 %
fibre plate
Phosphor | Luminous efficiency of phosphor n* 10 14 %

* For the sake of simplicity it is assumed thatthe fibre optics in the output window
and in the Plumbicon faceplate have identical transmissions.

ciencies have been corrected for the effects of the backing.

Mullard

* The phosphors being usually metal-backed, the figures for the luminous effi-
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11y Measured with a test transparency with the emulsion side in direct contact with
the faceplate and which is illuminated with diffusedlight (lambertian illumination).
The test transparency has square wave patterns in a white background. i
The figures given relate to a low frequency reference obtained from a square
wave pattern of 1.0 lp/mm (330 kHz).

12) After 10 seconds of complete darkness. The figures given represent typical per-
centages of the ultimate signal current obtained 60 ms respectively 200 ms after
the illumination has been applied.

13) After a minimum of 5s of illumination on the target. The figures given represent
typical residual signals in % of the original signal current 60 ms respectively
200 ms after the illumination has been removed.

14) The special socket incorporates a small incandescentlight bulb (6 V, 1 W), which
projects its light on the pumping stem via a blue-green transmitting filter. The
light is conducted via a fine glass rod (lightpipe) to cause a bias illumination on
the target. The desired amount of bias light can be obtained by adjusting the cur-
rent through the filament of the small bulb.

Mulilard
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CAMERA TUBES XQ1220
PLUMBICON XQ1230

Series

GENERAL AND RECOMMENDATIONS

iy,

During transport, handling and storage the axis of the Plumbicon must be either
vertical, with faceplate up, or horizontal;the faceplate mustbe kept covered with
the hood provided for the purpose.

. To avoid damage to the tungsten basepins, the Plumbicon should be inserted into

its socket with care, avoiding undue forces and bending loads on the pins.

. During long-term storage the ambient temperature should preferably not exceed

BORCES

. In iselated cases the properties of a Plumbicon may deteriorate slightly when itis

kept idle for long periods such as may occur:

. between the factory's pre-shipment testand the actual delivery to the customer.
. between receipt of the tube and its installation.

. if the camera is not used for a long time.

Although the chancesof such deterioration are remote itis advisable to operate the
tube for some hours at intervals not more than 4 weeks apart.

The following procedure and conditions are recommended:

. Set grid no. 1 bias-control to maximum negative bias (beam cut-off).

. Allow a heating-up time of the cathode of at least one minute before turning up
the grid no. 1 bias-control to produce a beam.

. Set scanning amplitudes to overscan condition.

. Apply an even illumination to the target to obtain a signal current of approx.
0. 15pA and adjust the beam current for correct stabilization.

. The signal electrode connection is made by a spring contact, which is part of the

focusing coil unit and is kept pressed against the signal electrode ring.

Electrostatic shielding of the signal electrode is required to avoid interference
effects in the picture. Effective shieldingis providedby one grounded shield inside
the focusing coil at the faceplate end, and one inside the deflecting yoke.

. The Plumbicon tube not generating own noise to any noticeable extent, the signal-

-to-noise ratio will be determined mainly by the inputnoise of the video-amplifier
system.

The high sensitivity of the Plumbicon tube warrants pictures with excellent signal-
-to-noise ratio under normal lighting conditions provided its output is fed into a
well-designed input stage of the video-amplifier system. In such a system an
aperture correction may be incorporated to ensure an attractive gain in resolving
power without visually impairing the signal-to-noise ratio.

Mullard
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signal output current (nA)

o
o
w

=3
o
~

10
1

7260518

SNwH

10 102

10°

illumination on tube face (Ix)

(2854K)

Typical signal output characteristics in A.C.T. operation

Scanning area : 12.8 x 17.1 mm?2

Beam current : just sufficient to stabilize
500 nA signal current

Cathode voltage during flyback :

curve 1 :
curve 2
curve 3 :
curve 4 :

4.5V

26 N

7 58"V
9 Vv

Mullard
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CAMERA TUBES XQ1220
PLUMBICON XQ1230

Series

7260517

400
= quantum ||
= efficiency 1T
b 70%
2 300 1
=
= ol N 50%
& sdl
200 - A\l x01220
p. \‘ |
N I
XQ1230Y L 30%
—
100 — N\
10%)
|
0
400 500 600 700

wavelength (nm)

Typical spectral response characteristics

Mullard
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modulation depth (%)

modulation depth (%)
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Mullard

Typical square wave modulation
transfer characteristics in tube
centre.

(1) for blue light ( P11 )
(2) for green light ( PZ0 )
Measuring conditions: see note 11
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CAMERA TUBES 55875
PLUMBICON* 55875L 558756G
55875R 55875B

QUICK REFERENCE DATA

30mm diameter Plumbicon camera tubes with photoconductive layer and low
velocity stabilisation, giving sensitive, high definition pick-up in monochrome
| and colour broadcast cameras.

55875 - for use in monochrome television cameras

55875L - provides the luminance component of a colour picture
55875R - provides the red component of a colour picture
55875G - provides the green component of a colour picture

55875B - provides the blue component of a colour picture

| Dark current =3 nA
1 £ \ Resolution capability > 600 TV lines
‘ Transfer characteristic linear

I GENERAL OPERATIONAL RECOMMENDATIONS AND INSTRUCTIONS FOR USE
are given on pages 6 to 8.

HEATER

Suitable for parallel operation only

Vh 6.3 = 5% A%
Ih 90 mA
FOCUSING
Magnetic

) DEFLECTION
Magnetic

PHOTOCONDUCTIVE LAYER

Image dimensions on photoconductive layer
3:4 aspect ratio (see note 1) 12.8x17.1 mm

For correct orientation of the image on the photoconductive layer, the vertical scan
should be essentially parallel to the plane passing through thetube axis and the mark
] on the tube base.

CAPACITANCE
Target electrode to all other electrodes 3to6 pF

This capacitance, which is effectively the output impedance, increases by approxi-
A mately 5pF when the tube is inserted in the coil assembly.

*Registered trade mark for television camera tubes

([
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TYPICAL OPERATION

Operating conditions

Vk 0 v
4
Vtarget g "
6
v a2, 23 00 \%
\4 300 v
al

Vg adjusted to give the required beam current

Scanned area 12.8 x17.1 mm
Faceplate illumination See note 2
Faceplate temperature 25 Lo

55875, 55875L, G 55875R, B
Highlight signal current 300 150 nA
Beam current 600 300 nA
Typical performance
Dark current <3 nA

Resolution

Typical modulation depth measured at centre of picture for 400 TV lines, with-
out aperture correction but corrected for losses introduced by the optical

system.

55875 40 %

55875L 40 %

55875R 35 %

55875G 40 %

55875B 50 %
Resolution capability >600 TV lines
Signal-to-noise ratio See note 3
Gamma of transfer characteristic (see note 4) 0.95£0.05
Wavelength at maximum response (approx.) 500 nm
Lag (see note 5)

Mk, Fesidual signal 55875,55875L, R, G 55875B

after dark pulse of 60ms 5 6 %

Max. residual signal

after dark pulse of 200ms 2 3 %
Sensitivity (see note 6)

55875, 55875L >275 pA/lm

55875R >60 pA/lm

55875G >125 pA/lm

55875B >32 pA/lm

(@
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CAMERA TUBES 55875
PLUMBICON#* 55875L 55875G
55875R 55875B

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

v max. 50 v
target
Vaz, 43 Tax. 750 A%
V_ . max. 450 v
al
-Vg max. 125 v
+V _ max. 0 v
g
Ik max. 3.0 mA
Yok k) max.
Cathode positive 125 v
Cathode negative 10 A%
Maximum faceplate illumination (see note 7) 500 lux
Maximum faceplate temperature (operation and storage) 50 %
Minimum faceplate temperature (operation and storage) -30 %
EQUIPMENT DESIGN RECOMMENDATIONS
Vtarget (see note 8) 25 to 45 A%
\' a2, a3 550 to 650 v
Vg 0 to -100 A\
Minimum peak-to-peak blanking voltage
when applied to the grid 70 v
when applied to the cathode 25 v

The current drawn by the tube from the first anode supply will not exceed 0.5mA.

MOUNTING POSITION
Any

WEIGHT

Tube alone (approx.) 100 g

ACCESSORIES (see separate data sheets)
Socket 56021
Coil assembly
for 55875 AT1132
for 55875L,R,G, B AT1113, AT1113/01
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NOTES

: 1

Underscanning of the useful target area of 12.8X17.1mm, or failure of scanning,
should be avoided, since this may cause damage to the photoconductive layer. The
boundaries outside this area should preferably be covered by a mask to reduce
the effects of internal reflections in the faceplate.

. Adjusted to give the required peak signal current. For a typical 55875 or 55875L

the required illumination will be approximately 5 lux. The signal currents stated
for the 55875R, G, Bwill be obtained with anincident illumination of approximately
12 lux (2854K colour temperature), this figure being based on the use of the
following filters:

for 55875R Schott OG2 thickness 3mm
55875G Schott VG9 thickness Imm
55875B Schott BG12 thickness 1mm
Transmission curves for these filters are given on page 10.

For a monochrome camera, the faceplate illumination is related to the scene
illumination by the formula

4F (m+1)
where B = scene illumination
Bph = faceplate illumination
R = scene reflectivity (average or that of the object under consideration,
whichever is relevant)
T = lens transmission factor
F = lens aperture
m = linear magnification from scene to target

A similar formula may be derived for the illumination on the photoconductive
layers of the R, G and B tubes, in which the effects of the various components
in the complete optical system are taken into account.

. The noise contribution of the Plumbicon tube is negligible compared with that of

the head amplifier. A well designed head amplifier having a bandwidth of 5MHz
will give an r.m.s. noise current of about 1.5nA, and at a peak signal current of
150nA this will result in a visual equivalent signal-to-noise ratio of 43dB.

. Gamma is to a certain extent dependent onthe wavelength of theincident illumina-

tion. The use of gamma-correcting circuits is recommended.

. Measured with a 100% signal current of 100nA and with a light source of colour

temperature 2854K. The appropriate filter is inserted in the light path when
measuring colour tubes.

. As measured under the following conditions:

Tubes are exposed to an illumination of 4.54 lux at a colour temperature of
2854K. The appropriate filter is inserted in thelight path. The current obtained
is a measure of the colour sensitivity, and is expressed in micro-amper