
CAMERA TUBE
VIDICON
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TENTATIVE  DATA

20PE11

QUICK REFERENCE DATA

17 . 7mm diameter vidicon television camera tube with integral mesh , low heater
consumption,  magnetic fcousing, 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.a.

Vh

i
6.3  ±10%             v

95  ±1097o               rnA

Whenthetubeisusedinaserieschain,theheatervoltagemustnotexceed9.5Vr.in.s.
when the supply is  switched on.

FOCUSING

Magnetic

DEFLECTION

Magnetic

PHOTOCONDUCTIVE  IjAYER

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

The direction of the horizontal scan should be essentially parallel 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 effectivelythe output impedance, increases whenthe tube
is inserted in the coil assembly.
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TYPICAL OPERATION

Operating conditions

Va2,a3  (See note  1)

Val

V
8

Minimum peak-to-peak blanking voltage

when applied to the grid
when applied to the cathode

Field strength at  centre of focus  coil
(see note 2)

Field strength of adjustable alignment
coils or magnets

Scanned area

Faceplate temperature

Typi cal performance

Target electrode voltage for
a dark current of 20nA

Output current at 20nA dark
current  (see note 3)

Decay :  residual signal current after
dark pulse of  50ms  (see notes 4,  5,  6)

Resolution capability at centre
Of picture

Grid voltage for picture cut-off
with no blanking applied

250 to  300                               V

300V

adjusted  for  sufficient  beam
current to stabilise highlights

75V
20V

4.0             A/mm

0 to  320                     A/in

6.6x8.8                    mm

30to 35                          °c

Min.              Typ.          Max.

10                                           80                      V

60                120                                          nA

20                    30                       %

400                                       =    Tvlines

-20               -60               -80                    V

Average gamma of transfer characteristic
for signal currents between 20nAand 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)
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CAMERA TUBE
VIDICON
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RATINGS  (ABSOLUTE  MAXIMUM SYSTEM)

Vtargct max.

Va2,a3  max.

Vat max.
-V   max.

8
+V    max.

8
Vh_k(Pk)  max.

cathode pesitive

cathode negative

Maximum peak output current  (see note 8)

Maximum peak dark current

Maximum faceplate illumination

Maximum faceplate temperature during
storage and operation  (see note 9)

20PE11

125

10

0.5

150

10   000

7o0c

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.)

ACCESsORIES

Socket

Coil assembly

188

ftyecial miniature 7 pin (J. E. D. E. C.  E7-1)

M10AT 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 attl.acted to the
image end of the focus coil .
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NOTES  (eontd.)

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 adj.usted
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 . Bothblack and white spots are counted
unless the amplitude is less than 5097o of the peak white signal.

Spot size Maximum number of spots

in % of raster height
Zone  1 Zone  2

>0.8 none 1

0.8  to  0.6 2 2

0 . 6  to  0 . 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.  Video amplifiers  should be capable of  handling target-electrode currents of this
magnitude without overloading the alriplifier or distorting the picture .

9.  Under difficult environmental conditions a flowof cooling air directedat the face-
plate is recommended. When televising flames and furnaces appropriate infrared
filters  should be used.
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CAMERA TUBE
VIDICON

rl

7\

rl

OUTI.INE DRAVING OF  20PE11

TorgeL   e`ectrode

Pin   dimensions   as   in   87G   base
The   centre   of   the   socket  mllst
cL(low  entry   of   the   pump   stem

khh

20PE11

1.0

I

1in
908+CLXin

I IT23

¢  ,7.7
+0.3

3axI

All   dimensions  in   mm
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CAMERA TUBE
VIDICON
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TENTATIVE  DATA

20PE13

QUICK  REFERENCE  DATA

17.7mm  diameter  vidicon  television  camel.a  tube  with  separate  mesh,  low
heater consumption,  magnetic focusing.and magnetic deflection.  Intended  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.  or d.c .

Vh

Ih

6.3  ±10%              V

95 ±10%               rnA

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

FOCUSING

Magnetic

DEFLECTI0N

Magnetic

PHOTOCONDUCTIVE  I.AYER

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

The direction of the horizontal scan should be essentially parallel 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 effectivelythe output impedance, increases whenthetube
is inserted in the coil assembly .
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TYPICAlj OPERATION

Operating condition s

Va3

Va2  (See note  1)

Val

V
8

Minimum peak-to-peak blanking voltage

when applied to the grid
when applied to the cathode

Field strength at centre of focus  coil
(see note 2)

Field strength of adjustable alignment
coils or magnets

Scanned area

Faceplate temperature

Typical performance

Target electrode voltage for a
dark current  Of  20nA

Output current at 20nA dark
current  (see note 3)

Decay :  residual signal current after
dark pulse  of  50ms  (see notes 4,  5,  6)

Resolution capability at centre
of picture

Grid voltage for picture cut-off
with no blanking applied

400V

250 to  300                               V

300V

adjusted  for  sufficient  beam
current to stabilise highlights

75V
20V

4.0              A/mm

o to  320                      A/in

6.6X8.8                      mm

3o  to  35                           0c

Min.                Typ.          Max.

10                                            80                      V

100                                                                   nA

20                    30                       %

550                                      -Tv lines

-35               -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)
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CAMERA TUBE
VIDICON

®

Zil

@

®

RATINGS (ABSOLUTE  MAXIMUM SYSTE M)

Vtarget max .

Va3  max.

Va2 max .

Vat max.
-V    max.

8
+V    max.

8
Vh_k(Pk)  max.

cathode pesitive

cathode negative

Maximum peak output current  (see note  8)

Maximum peak dark current

Maximum faceplate illumination

Maximum faceplate tempel.ature during
storage  and operation  (see note  9)

20PE13

125

10

0.5

150

10   000

7o0c

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.)

ACCESSORIES

Socket

Coil  assembly

208

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

M10AT  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 .
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NOTES  (contd.)

3 .  With  101ux  (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 beeri  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 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
picturewill not exceed the limits  stated below . Both black and white spots are counted
unless the amplitude is  less than  50%  of the  pea.k white  signal.

Spot size Maximum number of spots

in % of raster height
Zone  1 Zone  2

>0.8 none 1

0.8 to  0.6 2 2

0.6  to  0.3 2 3

<0.3 * *

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

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

9 .  Under difficult envil.onmental conditions a flow of cooling air directed at the face-
plate is recommended. When televising flames and furnaces appropriate infrared
filters should be used.
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OUTLINE DRAVING OF  20PE13

20PE13
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CAMERA TUBE
INTENSIFIER VIDICON
(lNTENSICON)

DEVELOPMENT  SAMPLE  DATA

50MXQ
(Dev.  No.)

QUICK  REFERENCE  DATA

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

Resolution

Image format

ZiEI

EiE

ill

A  signal  current of 150nA is produced
with a photocathode illumination of 0. i
lux at 2thA dark current

>500            Tv lines

lox  l3.3                   mm

HEATER

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

Vh

lh

6.3  ±10%             V

95mA

NOTE  (applies to series  operation only).  The surge heater voltage must not exceed
9. 5Vr. in. 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

Vidicon

DEFLECTION

Vidicon

PHOTOCATHODE

Type

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

serf focusing electrostatic

magnetic

magnetic

S25  (see page 6)

17mm

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

This iiiformation  ls derived from development samples made availablo for evaluation.
lt  does  not  form  part of our data  handbook ystem and does riot necessarily imply

ttiat  the device  will  go  into  p[oduction
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CAPACITANCE

Target electrode to all other electrodes                                                  20                        pF

This  capacitance, which is effectivelythe 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  l)      Va3

Focus electrode voltage         Va2

First anode voltage                  Vai

Grid voltage  -  adjusted for  stabilisation

Field strength at  centre of focusing coil

Field strength of alignment coils or magnet

Minimum peak -to -peak blanking voltage

when applied to the grid

when applied to the cathode

Intensifier cathode voltage

htensifier screen voltage

Scanned area  ( see note  2)

Operating temperature

Typical pe rform ance

Target electrode voltage for dark
current  of 20nA

Grid voltage for picture cut-off

Signal current

With photocathode  illumination of
0. I  lux  of colour temperature  2854K

Decay

Residual  signal after dark
pulse of zooms

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

Wavelength at maximum response

Limiting resolution at centre of picture

300  to  450

250  to  300

300

3. 2               kA/in

0 to 320                     A/in

75

20

-12

0

10  X   13.3

30±2

20 to  70

-30 to  -loo

150

10%

0.7

500                          nm

>500             Tv lines
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CAMERA TUBE
INTENSIFIER VIDICON
(lNTENSICON)

RATINGS  (ABSOLUTE  MAXIMUM SYSTEM)

Intensifier  cathode voltage max.   (see note 3)

Va3 max.   (see note  2)

Va2 max.

Vat  max.

-V   mar,
8

+V   max,
8

k

Ziil

Zil

ZiE

Vh_k(pk) max.

cathode positive

cathode negative

Vtarget max.

£target(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

50MXQ
(Dev.  No.)

350g

Cinch No.   54A  18088
or equivalent
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NOTES

1.  Under no circumstances should  the mesh  (a3)  be allowed  to operate at  a  lower
voltage than the final anode (a2), since this may damage thephotoconductive 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  I. 2  to  1. 5 times Va2.

2.  Underscanning of  the  useful  target area of  10 X  13. 3mm  or  failure of  scarming
should be avoided,  since this may cause damage to the photoconductive layer.

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

4.  Video amplifiers should  be capable of handling signal electrode currents of this
magnitude without overload or picture distortion.

5.  Whenthephotocathode illumination rating is  exceeded this may lead topermanent
damage of the device.

6.  The metal end cap should be connected to chassis.

50MXQ  Page 4
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CAMERA TUBE
INTENsll=lER VIDICON
(lNTENSICON)

OUTLINE  DRAWING OF  50MXQ

50MXQ
(Dey.  No.)'rl

1

a
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IMAGE   INTENSIFIER   ASSEMBLY

DEVELOPMENT  SAMPLE   DATA

50MXX
(Dev.  No.)

QUICK  REFERENCE  DATA

High  gain  self-focusing image intensifier assembly for night  vision  systems .

Minimum luminance gain

Photocathode

Screen phosphor

Useful  cathode and  screen diameters

Suppl.v  voltage  (p-p)  at  1500Hz

Overall dimensions  (approx . )

Weight  (approx.)

1500

S20  with  enhanced  red  I`esponse

P20

2.7

¢70  x  135

600

A

lil

This  data  should  be  read  in  conjunction  with
GENERAL  EXPLANATORY  NOTES  -  IMAGE  INTENSIFIER  AND  IMAGE

CONVERTER  TUBES

PHOTOCATHODE

Surface

Wavelength at  maximum  response

Minimum useful diameter

External surface  of cathode window

SCREEN

Surface

Fluorescent  colour

Overall  persistence

S20 with enhanced  red  response

500                          nm

25mm

Flat  to  within  20Hm
over  entire diameter

Metal-backed  P20

Yellow-green

Medium
The screen  luminance  falls  to  36%  (e-1)  of  the initial  peak  value  5ms  after the
excitation  is  removed.

Minimum useful diameter

External  surface  of screen  window

FOCUSING

Self-focusing  electrostatic  \`.ith  image  inversion

25mm

Flat  to  \\.ithin  20t4m
over  entire diameter
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CHARACTERISTICS(MeasuredatVsupp]y(p_p)=2700V±0.5%,

fsuppiy= 1500  ±  100Hzi    Tamb=  -50 to +30°C)

Minimum luminance gain  (see note  1)

Minimum photocathode  sensitivity
(measured using a tungsten lamp of
colour temperature  2850K)

Minimum radiant  sensitivity at ^ = 800nm

at ^= 850nm

Centre magnification,  Mc  (see note 2)

Maximum distortion  (see note 3)

Minimum  centre  resolution  (see note 4)

Minimum  edge resolution  (see note 5)

Minimum contrast transf er at cathode centre

at  2 . 5  line  pairs/mm

at  7.5  line  pairs/mm

at  16  line pairs/mm

Maximum background  equivalent illumination
(see  note  6)

1500

175                     HA/1m

1o                  rnA/W

3.0              rnA/W

0.91  ±0.09

25                                     9'0

40 line pail.s/mm

30  line pairs/mm

90

70

30

0.2 Hlur

Axial  eccentricity

A point at the centre of  the photocathode will  f orm an  image within a concentric
circle of  1.5mm diameter on the screen .

Maximum  screen luminance  ratio  (see note  7)

TYPICAL OPERATING  CONDITIONS

vsupply,p-p,

fsupply

Cathode illumination

The cathode must be  connected to the  instrument housing.

RATINGS  (ABSOLUTE  MAXIMUM  SYSTEM)

Vsuppiy(p_p)  max.

f supply max .

f supply  min .

Maximum  photocathode illumination  (see note  8)

Tamb max.  (for  2 hours  max.)

3:1

2.7                       kv

1500                              Hz

2 0                   mlur

2850

1800

1200

50

+70
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IMAGE   INTENSIFIER   ASSEMBLY 50MXX
(Dev.  No.)

ZziE

A

1

MOUNTING  POSITION

Any.  The tube is  contained  in a cylindrical  housing  and  radially  positioned  by the
locating pin.  The axial position is determined by the bearing surface .  The force on
the bearing surface must not  exceed  100 newtons  (10kg force) .

WEIGHT  (approx. )                                                                                                                 600                               g

NOTES
7r.L

1 .  Luminance gain is defined as :   T
1

where  L   = luminance  (cd/m2)  in  a  direction  normal  to  the screen,  measured°     with an eye-corrected photometerhaving an acceptance angle of less

than 2 degl.ees .

and E.  = illumina.tion  (lux)  incident  on  a  19mm  diameter  concentric  area of
1     the  cathode.  produced  by  a  tungsten  lamp at  a  colour temperature

2850K .

2 .  The magnification of  a 2mm diameter concentric  circle on  the photocathode,  as
measured on the screen.

3.Percentagedistortion=(#-1).X100,whereMdisthemagnificationofa20min
C

diameter concentric  circle on  the photocathode,  as measured on  the screen and
Mc is the centre magnification at a distance of  lmm from the centre of the photo-
cathode .

4 .  Measul.ed at the centre of the photocathode .

5.  Measured at the photocathode at a distance of  7mm from the centre.

6 .  The value of input illumination required to give an increase in screen luninance
equivalent to the background luminance .

7 .  The screen luminance ratio is definedas the ratio of the maximum and minimum
•  screen  luminance  over  a  20mm  diameter  concentric  area  on  the  screen,  for

unit orm cathode illumination .

8.  Intermittent  flashes  producing  much  higher  cathode  illuminations are allowed,
but the tube must not be used in full daylight .
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IMAGE   INTENSIFIER   ASSEMBLY
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PHOTOMULTIPLIER  TUBES 56TUVP
56TVP

QUICK  REFERENCE  DATA

56TUVP   14  stage  photomultiplier  tube with quartz window,  intended  for use
in applications  such as telecommunications  and ranging, and in opti-
cal  experiments  where  a  high  sensitivity  in  the  whole visible and
ultra-violet  regions  is  required,   combined  with  a  high  degree  of
time definition.

56TVI]      14  stage photomultiplier tube intended for use in  laser applications,
working in the orange,  yellow and green range .

Spectral response                                     56TUVP                     Type  TU  (extended  s20)

56TVI>                           Type  T  (S20)

Photocathode useful diameter                                                             42                       mm

Gain  (at vb = 2.5kv)                                                                                   io8

Unless  otherwise stated,  data is  applicable to both types

This  data should be  read in  conjunction with
OPERATING NOTES -  PHOTOMULTIPLIER TUBES

a

a

PHOTOCATHODE

Surface

Minimum useful diameter

Spectral response

Wavelength at maximum response
* Luminous  sensitivity

average

minimum

Average radiant sensitivity at

420nm

700nm

semi-transparent,  sodium potassium
caesium antimony

42mm

56TUVP                     Type  TU  (extended  s20)

56TVP                         Type  T  (S20)

420  ±30                            nm

115                    HA/lm

90                   HA/lm

65                   rnA/W

12                  rnA/W

*Measured using a tungsten  lamp of colour temperatul.e  2854K.

MULTII>IjlER  SYSTEM

Number  of stages

Dynode material

SEPTEMBER  1970

14

silver  magnesium oxygen caesium

56TUVP-Page  1



CHARACTERISTICS

VOLTAGE  DIVIDER AS IN  FIG.1

Supply voltage for gain = |o8

average

maximum
*Maximum dark current at gain = 1o8

Maximum anode pulse amplitude for
linearity with input light pulse

*Measured at 25°c

VOLTAGE  DIVIDER AS IN  FIG. 2

Maximum anode pulse amplitude for
linearity with input light pulse

Anode  pulse rise time  (at Vb = 2 .5kv)

Anode pulse width at half height  (at Vb = 2 . 5kv)

2.5                     kv

2.75                    kv

5.0                          HA

100                        nth

300                          rnA

2.0                        ns

3.5                          ns

Maximum transit time difference between the centre of
the photocathode and  l8mm from the  centre  (at vb =  2.5kv)               0.8                     ns

Total transit time  (at vb = 2.5kv)                                                               43                          ns

Maximum peak cur.rent                                                                                   0.5 to  1.0                   A

Note -  These time_characteristics are for an infinitely short light pulse, fully illumi-
nating the photocathode .

9|  acs_~f/External  Conductive  coating  (M)~-_____,

k' I      I       dl      d2     d3     d4     d5    d6     d7     d8     d9    d|o    dM    di2    di3   di4      a         Amplifier

I\ \ \ ``` I                 RLVoI

3Vo
-0.8V -1.2Vo

0 Vo Vo Vo Vo Vo Vo Vo •
-0.15Vo

0 a

• Vb=1 7Vo

I
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I.C2C1

•
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PHOTOMULTIPLIER  TUBES

A

®

ZiE

gi  acc      /External  Conductlva  coating  (M)

56TUVP
56TVP

~

k,'`'       I      .       dl      d2     d3     d4     d5    d6     d7     d8     dsJ`    d|o    dM    d|2   di3   d"      a       Amp''`i®r

'\ \ \ I                  RL3.Oto4.7

-
C,8-1.2 1.2 1.5 1.8 2.2 2.7 3.3 3.9 4.7

•

-0-15
3Vo Vo a Vo 0 Vo Vo Vo Vo Vo Vo Vo Vo 0 Vo

Vo

• Vb 32.3 to3 Vo

I

C5
11C4C3C2.C1

-H.T.                                                                                                                                                                                                 + H.T.

Fig.  2

The voltage  between  the cathode and  the focusing electrode  (g1)  should be adjusted
around 0 .15Vo;  the  voltage between dl and d2  should be adjusted around 0 . 8Vo .

C[  =  100q/Vo.   C2  =  100q/3Vo,   C3  =  100q/9Vo,   C4  =  100q/27Vo,  etc. ,  Where

q = quantity of electricity transported by the anode

CAPACITANCES

cgl-ace

ca-dl4

ca-all

RATINGS  (ABSOLUTE  J\IAXIMUM SYSTEM)

*Vb max .

Ia max.  (continuous operation)

Vk_di max .

Vk_di min.

Vk_gi max.

Vdl-d2 ......... di3_di4  max .

Vdl-d2 ......... d|3_di4  mfn.

**Va_di4 max .

**Va_di4  min.

25pF

7.0                       pF

9.5                       pF

*Or  the voltage at  which  the  tube,  when used in  the circuit of  Fig.1,  has a gain of
about  109,  whichever is the lower.

**When  calculating  the  anode  voltage,  the  voltage  drop  across  the  load  resistance
should not be overlooked .

56TUVP-Page  3



ACCESSORIES  (supplied  as  additional  items)

Socket

Mu-metal  shield

FE1003

56131

OPERATING  NOTES

1.  To achieve  a stability  of  about  1%  the ratio  of  the  current  through  the  voltage
divider  bridge  to  that  through  the  heaviest  loaded  stage of  the  tube  should  be
approximately  100 .

2 .  The last  stages  of  the tube must  be decoupled by means  of capacitors to avoid a
serious  voltage drop on the dynodes .  A typical value  for  C[  is  2nF.

3 .  It is  advisable to  screen the tube with a mu-metal  cylinder against  the influence
of magnetic fields .

4.  In  the  case of  high  counting  rates  and  large  peak  outputs,  and  to  avoid  a  high
tension  supplyof large power, it is  possible to  supply the first  stages with a high
tension of  low output  power and  the  last  stages with an average voltage of  high
Output .

5.  To  avoid  electric  field  distortion  in  the  electron  optical  system,  the external
conductive  coating,   M  (pin no.18),  must be cormected to a point whose potential
is  close to that  of the  cathode .

6 .  If the cathode is  connected to negative high tension,  precautions  should be  taken
to  ensure adequate high tension  insulationbetweenthe  external conductive  coating
and the  mu-metal  shield.

7 .  Diffel`ent types  of voltage dividers  arepossible . Thevoltage divider in  Fig.1  has
the  higher  gain,  while a higher anode  current  with  better  time  chal`acteristics
can be obtained when the tube is  connected as  in  Fig. 2 .

1883351

56TUVP   has
a  quartz  window

|c    Cl     dl4d|2

External
conductjve
coating   (M)

acc,dl   |c    k    91

SpeclQl   20   pi.n   base
Socket   type    FE1003

All   dl`mensions   in   mm

Incident+radiation

56TUVP-I'age 4
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PHOTOMULTIPLIER  TUBES
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lGNISTORS

EiiE

a

OTH800
Series

DEVELOPMENT  SAMPLE  DATA

The OTH800  series is a range of compactignistors  consisting of two silicon thyris-
tors  in  inverse parallel connection.   The disc-type thyl.istors  al.e mounted between
water-cooled heat exchangers . The cooling chambers  can be  connected  in series  in
ihe water circuit. thus avoiding problems of unequal flow that can occur in parallel
water circuits . The devices  are especially intended for power switching e . g. resist-
ance welding.

QUICK REFERENCE  DATA

VDRM     max.

VDWM    max.

]T quMs)  max.   ITwater =40°c,

water flow = 4J}/min)

OTH800    -    800      1000       1200       1400

800      1000       1200       1400              V

600         700          800     '  1000              V

800A

max.   (t=10ms,  Tj=125°C  prior to surge)          5000                                  A

max.                                                                                         125                               °c

100                          A/ps

Unless otherwise stated data are applicable to all types  in the series

OUTLINE  AND  DIMENSIONS

For details  see page 2

CIRCUIT  DIAGRAM

This information  is derived  from development samples made available for evaluation.
lt  does  not  form   part  of  our  data  handbook ystem and does  not necessarily imply

that  the  device  will  go  into  production

RARCH  1972 OTH800  Page  1



OurLINE AND  DIMENsloNs

All dimensions  in millimetres

150

120-cseI "r

I

19260It30 11.5i- -S- 111\!-I

70m

0000 I
m2_    r77i     r7vi            loo

Fi7251 /
1=---I

t61'37

1'3
I 11'1

L85L  D3966

OTH800  Page  2



lGN.STORS

r\
OTH800

Series

RATINGS

Limiting values  of operation according to the absolute maximum system

Electrical

ANODE  TO  CATHODE                                   OTH800    -800          1000           1200       1400

VDSM max .

VDRM max

Non-repetitive peak off-s Late
voltage  (t = 10ms)

Repetitive  peak off-state
voltage  (d = 0 . 01)

800          1000

800          1000

VDWMmax.     Crestworkingoff-statevoltage      6oo           7oo

]T(RMs)  ma'X.  R. M.S.  on-state  current
at Twater=40°C,  water

f low = 4 A/min .

]TSM max . Non-repetitive  peak on-state
current  (t= 10ms,  half  sine wave)
Tj = 125°C  prior to  surge

|2t max.              |2t for fusing  (t=10ms)

iTmax' Rate of rise of on-state current
dt                         after triggering with IG = 1. OA

dlG/dt=1.OA/ps

GATE TO  CATHODE

VRGM max.      Peak reverse voltage

[FGM max.       Peak forward current

]'G(Av) max.    Average power dissipation

PGM max.         Peak power dissipation

Temperature

T.
I

Junction temperature

THERMAL  CHARACTERISTIC

Rth(jtry             :oh:raTearL arte=£¢S/tamntcnepferr°:ei=nctLon

800

5000

1200        1400           V

1200       1400           V

800        1000           V

A

125   000                                   A2s

100                              A/#s

5.0V

4.0A

3.0W

16A

125

o.13                    0c/w

OTH800  Page  3



ELECTRICAL  CHARACTERISTICS

ANODE TO  CATHODE

VT        °n=:t=t:2V5°#::=25°c

dvD
Rate of rise of off-state voltage

dt          that will not trigger the device
(exponential uP  to  2/3  VDRM max)7
T . = 125°c

.I

IRM      Peak reverse current at Tj=|25°c

IDM       Peak off-State  current at T]=|25°c

IH           HoldlngcurrentatTj=25°c

IL           IJatching  currentatTj=25°C

GATE  TO  CATHODE

IGT

a¥inj=vi:esv°a]ttaT8]e=t2hfgcw[LLtrigger

Maximum voltage that will not

ir.tggte2r5oa:y dev[Ce.  VD=VDRMmax   ,
J

Minimum current that will trigger
all devices  at T . = 25°c

I

Switching characteristics

t             Turn-on time when switched from
VDWM t°  ]T = L°°Ai  IGT = 1A,

dlG/dt=1A/ps.Tj=25°c

t_.            Circuit-commutated turn-off
time when switched from IT = 150A

to VR = 50V With -dlT/dt = 50A/"s ,

dvD/dt=20V/#s,  Tj= |25°c

Min.          Typ.          Max.

1.55

-300

-15

-15

100-

140-

3,0-

150

0.15

5.0-

100-

OTH800 Page 4



lGNISTORS

WATER TEMPERATURE  RISE

Max.  rise of water temperature
4A/min  apoth heatsinks  in  series)

n

A

a

1

OTH800
Series

A T =Tout -Tin < 6°C

COOLING WATER

The cooling water must satisfy the following requirements as regards  the content of
solids and soluble chemicals :

1.  pH  value:   7  to  9

2 .  Max.  weight of chlorides  per litre:  20mg
Max.  weight of nitrates  per litre:      10mg
Max.  weight of sulphates  per litre:  100mg

3 .   Max.  weight of  insolubles  per  litre:  250mg

I

I I

Tj =' 25 C /

I

/

/

/

0                       I                        2                       3    VTIV)    4

OTH800  Page  5



water  temperature:  20°C
1  c'yc Ie

iiii= 2
3

5

1020 `

ENI
30

100

1                                                    10                d     (a/o)                |o2

water  temperature : 40°C

1cycl e

23510

\
20 L=  Sexa
305

0
100

1                                                    10                d    (a/a)                |o2

Wat er temper ature: 30 aC

1cy C e

235

10 \
20 IRI|

iiiiii
30
50

iiiiii 100

10                cl    (a/a)                |o2

Eu

-'`::-i--:.````!-
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lGNISTORS

1

EiE

r)

ZiE!

I                                 2                                            5                               10
Water  flow  (J/mjn|

I I

5'0
Water  ftow  (J/min|

OTH800
Series
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lGNISTORS

rl

A

1

OTH1200
Series

DEVELOPMENT  SAMPLE  DATA

The OTH1200 series  is  a range of compact ignistors consisting of two  silicon thyris-
tors  in inverse parallel connection.   The disc-type thyristors are mounted between
water-cooled heat exchangers . The cooling chambers  can be connected in series in
the water circuit,  thus  avoiding problems of unequal flow that can occur in parallel
water  circuits . The devices  are  especially intended for.power  sw'itching  e.g.resist-
ance welding.

QUICK  REFERENCE  DATA

VDRM     max.

VDWM    max.

[Ta`Ms)  max.  ITwater=40°C,

water flow = 4 A/min)

OTH1200   -   800   1000   1200   1400

800100012001400                      V

600     700     8001000                      v

1200                                       A

ITSM        max.   (t=10ms,  Tj=125°Cpriortosurge)        7ooo                                    A

T{               max.                                                                                              125                                   °C

100                               A/HS

Unless otherwise stated data are applicable to all types  in the series

OUTLINE  AND  DIMENSIONS

For details  see page 2

CIRCUIT  DIAGRAM

Thi§informationisderived  fromd        Ieve opment samples made available foi evaluatioil.ltdoesnotformpartofourdatahandbooksystemanddoesnotnecessarilyimplythatthedevicewillgointoproduction

RARCH  1972 OrH1200 Page  1



OUTLINE  AND  DIMENSIONS

All dimensions  in millimetres

All   dimensions  in  mm

MECHANICAL  DATA

Vibration                            10 to  l50Hz with 5g

Shock                                                                   log

Note .

Hose connectors with standard thread can be supplied on request.

OrH1200  Page  2
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lGNISTORS OTH1200
Series

RATINGS

Limiting values  of operation according to the absolute  maximum system

Electrical

ANODE  TO  CATHODE                               OTH1200   -800          1000

VDSM max.    Non-repetitive  peak
off-state voltage  (t =  10ms)

VDRM max.   Repetitive  peak off-state
voltage  (d =0  01)

VDWM max.   Crest working off-state
voltage

]T(RMsmax.  R  M.S    on-state  current
at Twater = 40°C,

water flow = 4£/min

[TSM max.     Non-repetitive peak on-state
current  (t = 10ms,  half
sine wave)  T . = 125°C  prior
to  surge

|2tmax            |2tforfusing(t=10ms)

d]T  max.         Rateof riseof on-state

dt                       cur.I`ent after triggering
With  IG = 1A,  dlG/dt= 1A/pS

GATE T0  CATHODE

VRGM max    Reverse peak voltage

[FGM max.     Forward peak current

PG(Av)  max  Average Power dissipation

PGM max       Peak power dissipation

Temperature

Tj max.           Junctiontemperature

THERMAL  CHARACTERISTIC

Rth(i-w)        ruhnec:::[t:e;:St:rn::£r£°/:;n

per cell

1200

800           1000

800           1000

600             700

7000

245   000

1200        1400

1200        1400           V

1200       1400           V

800        1000           V

o,1                   0c/w
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ELECTRICAL  CHARACTERISTICS

ANODE  TO  CATHODE

VT        °n=:t:t6e2¥iL,faf:=25°c

dvD      Rate of rise of off-state voltage

lr     that will not trigger the device
(exponential uP to 2/3  VDRMmax)
T . = 1250c

.I

]RM      Peak reverse current atTj=|25°c

]DM      Peak off-State current atTj=|25°c

IH           H0ldingcurrentatTj=25°c

]L          Latching currentatTj=25°c

GATE  TO  CATHODE

IGT

Minimum voltage that will  trigger
all devices  at T . = 125°c

I

Maximum voltage that will not trigger

::y=:25;Cce'VD=VDRMrmx
J

Minimum current that will trigger
all devices  at T . = 25°c

J

Switching  characteristics

t
On

Turn-on time when swi.ched to
]T=t°°A!  IGT=1A,  dlG/dt=1A/Hs,

T . = 250c
J

Circuit-commutated turn-off
time,  when switched to IT =  150A,

-dlT/dt=50A/HS,dvD/dt=20V/HS,

T . = |25°c
J

-25

-25

500-

300-

40-V

0.15                 V

400                                                        rnA

5  0        -                 „s

250                -                     4,S

OTH1200 Page 4
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IGNISTORS

WATER TEMPERATURE RISE

Max.  I`ise of water  temperature
at 4,0/min  ®oth heatsinks  in  series)

n

r\

A

OTH1200
Series

AT=Tout-Tfn<7.5°C

COOIjlNG  WATER

The cooling water must satisfy  the following requirements  as  regardsthe  content of
solids and  soluble  chemicals :

1.  pH  value:   7  to  9

2.  Max.  weight of chlorides  per  litre:  20mg
Max.  weight of nitrates per litre:     long
Max.  weight of  sulphates  per litre:   100mg

3.  Max.  weight of  insolubles  per litre:  250mg

J

inTaj=X.I VCL25 lu®Ces

/

/

/
J

/

/

0                       I                        2                        3     VT(V}4

OTH1200  Page  5
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water   temperature; 20o C

I cycle

23

5

10 ^1
I

\1
20 N\\
50 I \

too

10                          dr/')         100

I

water    temperatilre:  40®C
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lGNISTORS

S                                                                                          D3964

//

/

/
///

I                           2                                     5                          '0
Wa`er  llow(J/min)

0396S

5'0
Water  flow(J/min)

OTH1200
Series
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DEVELOPMENT   SAMPLE   DATA
This   information   is   derived  from  development  samples  made  available
tor  evaluation    lt  clr!es  not   form  part of  our data  hanclbook  system and
does   not   necessarily    Imply   that   the   (levice   will    go   intc,   procluction

a

a

a

CAMERA  TUBE

S58XQ

The S58XQ is an  infrared sensitive pyroelectric vidicon TV camera tube.  Provided with an infrared
transmissive germanium window and  thinned  triglycine  §ulphate  (TGS)  target, this  tube  is
sensitive to radiation  in the 8 to  14 "in band.  The  1-inch envelope incorporates a newly developed
low beam temperature electron gun which  reduces lag and  improves dynamic resolution. The window
is  anti-reflective coated.

The tube is a hard-vacuum type in which the necessary pedestal current is produced electronically.
This room temperature operation tube senses time varying changes in the thermal scene. Temporal
change can be achieved  by an image chopper or Camera panning. Various signal  processing techniques
can be used to enhance the image quality`

The tube is intended for use in  real time laser imagery,  industrial  process control, environmental
monitoring,  military and  industrial surveillance.

QUICK  REFERENCE DATA

Separate mesh

Focusing

Deflection

Diameter

Length

Spectral  response

Heater

OPTICAL

Dimension of useful  area on photoconductive target

Dimensions of scanned area  (4  :  3 aspect  ratio,109/o overscan)

Average 6  of transfer characteristic

Spectral  response

Target reflectance

Faceplate reflectance, optimized  for 8 to  14 Hm

{=' Mullard

magnetic

magnetic

26'0  mm

146   mm

8 to  14  4m

6,3V,100   rnA

circle of 18  mm a

26,5 x 20  mm

1

8 to  14  4m

max.           20  %

max.               2   %



S58XQ

MECHANICAL DATA

Mounting position                    any

Mass                                                approx. 70 g

Base                                                      lEC67-I-33a  (JEDEC  E8-11 )

Outline drawing

-
+-,:;'8mu

tti8,.ti6,i IL2:i

I'46

Fig.  1   The faceplate is typically 2 mm thick with a
refractive index of 4,0 (germanium). The target is
located max. 0,25 mm behind the inside of the
faceplate.

ACCESSORIES

Socket

Dimensions in mm

Pin connections:
1.   filament, commonfamera ground
2.   grid  1

grid 4
internal connection

grid 2, 3
cathode
filament

as. signal electrode (target)
S.   short index pin

Cinch  no. 8VT or equivalent

Deflection and focL}sing coil                       AT1116 or equivalent

FOCUSING

DEFLECTION

2                        Marsh 1978

magnetic

magnetic

u

Mullard (=7



Camera tube

1

A

ELECTRICAL DATA

Heating
Indirect by  a.c.  or d.c.
Heater voltage
Heater current

ELECTRON GUN CHAFZACTERISTICS

Cut-off
Grid  1  voltage for cut-off at Vg2 = 280 V

BIanking voltage, peak to peak at Vg2 =  280 V, on grid  1

Grid  1  voltage, for normally beam current
Grid  1  current at normally required beam current

Cathode voltage (for pedestal generation)

CAPACITANCE

Signal electrode to all other electrodes Gas

S58XQ

6,3  V ± 5%
100   rnA

>                     -50  V
>60V
typ. 15V

2mA
-50 to -110  V

3to5   pF
This capacitance, which is effectively the output impedance, increases when the tube is inserted  in the
coil  unit.

LIMITING VALUES   (Absolute maximum  rating system)

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

Signal electrode voltage (max. 5 min)

Grid 4 voltage

Grid 2, 3 voltage

Voltage between grid 4 and grid 3

Grid  1  voltage,

positive
negative

Cath ode-to-heater voltage,
positive peak
negative peak

Cathode heating time before drawing
cathode current

Cathode current

Faceplate temperature, storage and operation

Target temperatu re

Faceplate irradiance (8 to  14 #m), continuous

Cathode voltage,
forward
reverse

-Vas.                      max.loo  V

Vg4                           max.     600  V

Vg2,3                        max.      350   V

Vg4/g3                     max.     350  V

:ty'g,                  ::::    138  (

:§fkp,p               ::::    ::3 :

Th                                min.            2   min

lk                                 max,           5   rnA

t                                max.        40  0C

max.        50  0C

max.        40  W/m2

max.          10   V
max.125   V

(=7 Mullard March  1978                          3



S58XQ

OPERATING CONDITIONS AND PERFORMANCE

Conditions

Cathode voltage
forward scan
flyback

Grid  1  voltage

forward scan
flyback

Grid 2, 3 voltage

Grid 4 voltage

Signal  electrode voltage

Pedestal cu rrent

Faoeplate temperature

Target temperatu re

Scan  failure and  blanking  failure protection  required.

a   vk                         OV
Vk                  -100  V

)::          -::(
Vg2,3                280  V

Vg4                    400  V

Vas                    -10   V

lb                           100   nA

t                           30  0C

opt.   35  0c

Performance ; data based on  U.S. = 525 line, 30 frame/s (operation)

When operated  in a panned mode camera with a panning speed of 3 mm/s, the tube will typically have
the following performance if:
-   the Ions has an aperture of f:  1
-  scanned area 20 x 26,5 mm
-  the scene contrast is  10 0C with  reference to a 300  K  black body source
-  the camera has a bandwidth of 4 MHz
•   imaged  area ® 18 mm
-   100 nA peak bedestal current

Sensitivity  (peak,  large area)
Responsivity
Minimum  resolvable temperature
Resolution,  limiting  (AT = 30 °C)

Lag,  residual  signal  after 50 ms

Uniformity  of responsivity
Uniformity of pedestal current

SPURIOUS SIGNALS

See separate data.. Spurious signal specificatlon pyroelectric vidicons.

4                         March  1978

4,0 nA/OC
5,0 HAAV
0,5 0C at 200 TV L, see  Fig. 3
300 TVL,  see  Fig.  2
10%,  3rd  field
45%,1st  field
±25%
±  1 00/o
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Camera tube S58XQ

7 Z75 594

I

11
II +

0 10 0 20 0 30
spatial  frequency  (TV  lines/picture  height)

234567

spatial  frequency  (line  pairs/mm)

Fig.  2   Typical  spatial  sensitivity  characteristics.
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10-1                                                                         1

MPT  (Minimum  Besolvable  Temperature difference)  in  scene  (°C)

Fig.  3   Typical  limitlng resolution  as a function  of MRT.
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X919AL
X919BL

_.€,a

a

SINGLE  CHANNEL  ELECTBON  MULTIPLIEF}S

Channel  electron  multipliers in the form  of a  glass planar spiral  tube with  a  10  mm  diameter input cone.
The X919AL has an open-ended  output.
The X919B L  has a closed  output.

QUICK  REFERENCE  DATA

Typical  gain  at 2.5  kv

Typical  resistance

Operating voltage

2.0  x  108

6.Ox  108                             a

4.0                            kv

.__~rtu:]'Ee§S::#N#S::st+a:::#Rt:o':,:Pn:'t',Coanb:,::%°EtL:YRPASLExpLANATORVNOTEs-CHANNEL

CHARACTERISTICS  (measured at 2.5  kv and  10 000 pulse/s where applicable)

Pesistance

Gain  (note  1)

Background above  an  equivalent threshold
of 2.0 x  107  electrons

Starting voltage with  an  equivalent threshold
of 2.0  x  107  electrons

F}esolution  (F.W.H.M.)  at  a  modal  gain

of 2.0 x  |o8

A

®

ffective  input diameter

1.4

Typ.                  Max.

6.0                      8.0                x  108  f2

2.0                                              x  108

0.15                   0.5                pulse/s

1.6                       1.8                 kv

50                     70                %

9.0                      10

~_RATINGS

Limiting values  in  accordance with  the Absolute  Maximum System  (IEC 134)

Operating voltage                                                                                     max.

Temperature,  operating and storage                                            max.

Bake temperature in vacuo  (note 2)                                              max.

Ambient pressure with  high voltage applied                              max.

MASS

4.0                   kv

700C

400                 0c
50                    inN/m2

3.7 x  10-4                      torr

4.0g

MOUNTING  POSITION

Any.  In environments where vibration  may  be encountered, the device should  not be supported by the
leads alone.

•~~   rrfuF!s
1.       The gain  of a typical  multiplierwill  increase by  a factor ofapprox.  2  foran  increaseof operating

voltage of 500 V.

2.       X919  AL only:  to ensure efficientcollection  of electrons,  a collectorshould  beused,  biased at
100 to  200 V  positive with  respect to the  multiplier output.

(=7 Mullard April  1982                             1



X919AL
X919BL

NOTES  (continued)

3.       Bakingwill  causea permanentslight  lossofgain  and  it isadvisableto keep the baking time to a
minimum, for example,  baking for  16  hours at 400 °C could  reduce the gain by approximately
a factor of 2.

MECHANICAL DATA    X919AL

2                              April  1982

7   /  /    /11

Dimensions  in  mm

u

Mullard (=7



Single channel electron multipliers

e

®

MECHANICAL  DATA    X919BL

lF 35.5
34.5

®

2:J .5
24.5-

{=7               M82.1. 9Oy                  Mullard

X919AL
X919BL

Dimensions in  mm

April  1982                            3



DEVE LOPMENT SAMPLE  DATA
This  information  is derived from  development samples
made   avaHable   for  evaluation.   It  does  not  necessarilv
imply  that  the  device  will  go  into  regular  production.

f\

A

ft

a
a

a

X919CL

SINGLE  CHANNEL  ELECTRON  MULTIPLIER

Channel  electron  multiplier in the form of a glass planar spiral tube with a  10 mm diameter input cone
and a closed output.

QUICK  REFERENCE  DATA

Typical  gain at 2.5 kv

Typical  resistance

Operating voltage

1.5  x  108

7.5  x  108

4.0

Unless otherwise stated, data is applicable to both types.
This data should  be read  in conjunction with  GENEFIAL  EXPLANATOF`Y  NOTES -CHANNEL
ELECTF}ON  MULTIPLIERS.

CHARACTERISTICS  (measured at 2.5 kv and  10 000 pulse/s where applicable)

Min.                    Typ.                               Max.

Plesistance

Gain  (note  1 )

Background above an equivalent threshold
of 2.0 x  107  electrons

Starting voltage with an equivalent threshold
of 2.0  x  107  electrons

Resolution  (F.W.H.M.)  at a  modal  gain
of 2.0 x  |o8

Effective input diameter

RATINGS

6.0                    7.5

0.8                        1.5

0.15

1.3                           1.5

50
9.0                      10

Limiting values in accordance with the Absolute  Maximum System  (I EC  134)

Operating voltage

Temperature, operating and storage

Bake temperature in vacuo  (note 2)

Ambient pressure with  high voltage applied

MASS

9.0          xlo8  a
-           xl08

0.5           pulse/s

1.7            kv

70%
-mm

4.0         kv

700c
400          0C

50          inN/m2
3.7 x 10-4           torr

4.0g

MOUNTING  POSITION

Any.   In environments where vibration  may be encountered, the device should  not be supported by the
leads alone.

NOTES

1.       The gain of a typical  multiplier will  increase by a factor of approx. 2 for an  increase of operating
voltage of 500 V.

(=' Mullard April  1982                             1



X919CL

NOTES  (continued)

2.        Bakingwill  causea  permanentslight  lossof gain  and  it  isadvisableto  keep the bakingtimetoa
minimum, for example,  baking for  16 hours at 400 0C could  reduce the gain by approximately
a factor of 2.

OUTLINE  DRAWING Dimensions  in  mm

2                             April  1982

u
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CAMERA  TUBES
PLUMBICON*

XQ1020
XQ1020L     XQ1020G
XQ1020R     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 character.istic                                                             linear

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

HEATER

Suitable for parallel operation only

Vh

lh

FOCUSING

n

A

6.3  ±  597o                V

300                         rnA

Magnetic

DEFLECTION

Magnetic

PHOTOCONDUC TIVE  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  hot.izoutal
scan should be essentially parallel to theplane passing through the tube axis and the
index pin .

CAPACITANCE

Target electrode to all other electrodes                                                    3 to 6               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

OCTOBER 1970 XQ1020-Page  1



TYPICAL OPERATION

Oper ating c onditlons

Vk

vtarget

Va3

Va2

Val

Vg adjusted to give the required bean current

Scanned  area

Faceplate illumination

Faceplate temperature

Highlight signal current

Typical performance

Dal'k current

XQ1020 , XQ1020 L , G
300

12.8X17.1      mm

See note 2

20to45               °c

XQ1020R, a
150                        nA

<3nA

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 : -

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

40%

35%

40%

50%

> 600              Tv lines

See note 3

0.95  ±  0.05

5 00                          nnl

XQ1020, XQ1020L, R, G         XQ1020B

after dark pulse of 60ms                              5

Max.  residual signal
after dark pulse of 200ms                            2

Sensitivity   (see note 6)

XQ1020,  XQ1020L

XQ1020R

XQ1020G

XQ1020B

6%

%

pA/1m

"A/1m

HA/lm

#A/lm

XQ1020-Page 2
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CAMERA  TUBES
PLUMBICON

RATINGS  (ABSOLUTE  MAXIMUM SYSTEM)

Vtarget max.

Va3  max.

Va2 max.

Va3_a2  max.

Vat max.
-vgmax.

+V    max.
8

Ik

f\

a

®

XQ1020
XQ1020L     XQ1020G
XQ1020R     XQ1020B

Vh-ktok) max.

Cathode positive
C athode negative

Maximum faceplate illumination  (see note  7)

Faceplate temperature  (operation and storage)
Maximum
rmnimum

rmnimum warm-up time of heater to be observed
before drawing ca.thode current

EQulpMENT DESIGN REcoMnma NDATloNs

Vtarget  (See note  8)

Va3

Va2

V
8

Minimum peak-to-peak blanldng voltage
when  applied to the grid
when applied to the cathode

25 to 45

650  to  700

550  to  600

0 to -100

70v
25V

The current drawn by the tube from the first anode supply will not exceed 2 . OmA.

MOUNTING  POSITION

cry
WEIGHT

Tube  alone  (approx.)

ACCESSORIES  (see  separate data sheets)

Socket
Coil  assembly

for XQ1020
for XQ1020L, R, G, a

loos

56021

AT1132
AT1113/01

XQ1020-Page 3



NOTES

1.  Underscanningof the useful target area of  12 . 8 X 17 .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 I.eflections  in the faceplate.

2.  Adjusted  to  give  the  required  peak   signal  current.   For  a  typical  XQ1020  or
XQ1020L the required  illumination will be approximately 41ux.  The signal cur-
rents  stated for the XQ1020R, G, 8 will  be obtained  with an incident illumination
of approximately  101ux  (2854K colour  temperature),  this  figure being  based on
the use of the following filters :

for XQ1020R Schott OG2    thickness  3mm
XQ1020G Schott VG9   thickness  lmm
XQ1020B Schott  BG12 thickness  lmm

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.TBph = Bsc rfu

where Bsc   =  scene illumination
Bph   =  faceplate illumination
R       =  scenereflectivity (average orthatof the objectunderconsideration,

whichever is relevant)
T       =  lens transmission factor
F       =  lens  aperture
in      =  linear magnification from scene to target

A similar  formula may  be  derived  for  the  illumination  on  the photoconductive
layers Of  the R,  G and  8  tubes,  in  which  the effects of  the various components
in the complete optical system are taken into account.

3 .  The noise contribution of  the  Plumbicon tube is negligible compared with that of
the head  amplifi.er.  A well designed  head amplifier  having a  bandwidth of 5rmz
will give an r .in. s . noise current of about  1. 5nA,  and at a peak signal cut.rent of
150nA this will result  in a visual  equivalent  signal-to-noise ratio of 43dB.

4 .  Gamma is to a certain extent dependent onthewavelength of the incident illumina-
tion.  The use of gamma-correcting circuits is recommended.

5.  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 .

6 .  As  measured under the following conditions :

Tubes  are  exposed  to  an  illulnination  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  lmm
XQ1020B Schott  BG12 thickness  3mm

Transmission curves for these filters  are given on page 10.

XQ1020-Page 4
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CAMERA  TUBES
PLUIVIBICON

n

e

®

XQ1020
XQ1020L     XQ1020G
XQ1020R     XQ1020B

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

OUTIINE DRAWING 0F XQ1020  SERIES

¢±23..,0                ¢30

_L]6T:_ I.2
n a rr\

_ _I _ _i__

¢  30.'5±0.3a34.5±0.3

1
±0.2 3.2

±o.1

I7.0mlni Fl21±0.(L-
tJL-20i:T_

W U uli:nx
p,ns
1.5 2±0.03 a  2.5±0.

a  8.7 rna

All    dirnensiors   jn   mm                                   *   Total   gloss   thickness-7.2±O.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.
Thebase will fit a gauge as shown above . Tngholes in the gauge may deviate 0 . 01mm
max.  from their true geometric positions .  The thiclmess of the gauge is  7mm.
The ends of the pins  are tapered or rounded but not brought to a sharp point .

XQ1020-Page  5



GENERAL OPERATIONAL RECOMMENDATIONS

Transport,  handling and storage
During transport, handlingor 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 .

motooonductlve I ayer

ln 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 . It is therefore recommended
to operate the tube at approximately monthly intervals from receipt.  To restore
the photoconductive layer , the tube should be operated for a fewhours with normal
voltage settings  and a signal current of 150nA, and should be adjusted to overscan
an evenly illuminated target .

nght transfer
Because the licht transfer characteristic has  a gamma of approximatelyunity, it
may be desirable for broadcast  applications  to incorporate a gamma-correcting
cil.cult in the video  system, with a gamma adjustable from 0 .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-tolnolge r atio

Since the tube does not generate noise to any noticeable extent, the signal-to-noise
ratio will 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
andvertical aperture correction may be incorporated to ensure sufficient gain in
resolving power without significantly impairing the signal-to-noise ratio .

OPERATING INSTRUC TI0NS

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.

2 .  Carefully mate the socket with the base pins .

3 .  Cap the lens  and close the iris .

XQ1020-Page  6



CAMERA  TUBES
PLUMBICON

a

®

XQ1020
XQ1020L     XQ1020G
XQ1020R     XQ1020B

OPERATING INSTRUC TIONS (contd . )

4.  Adjust the operating conditions  as follows :

(a)  Grid bias  control to maximum negative bias  ®eam cut-off)

a)  Target electrode voltage to 45V

(c)  Scanning amplitudes to maximum  (overscarming)
5 .  Switch on camera and picture monitor equipment. AIlow a few minutes for warm-

ing up .

6.  Adjust the monitor to produce a faint,  non-overscanned faster .

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

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

9.  Adjust Va2 and Va3 control  @eamfocus) and optical focus  alternately for  optimum
focus .

1o .  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 Va3  @eam focus) is varied. This
is catered for automatically in some cameras .

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

11.  Adjust the scarming 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
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 .

a) If no mask is  available, direct the
camera towards  a test chart having
an aspect ratio  of 4:3   and  adjust
the centring controls in such away
that  the target ring is just visible
in the corners of the picture . Adjust
the  distance  from calnera  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-
pletely fills the scanned faster on the monitor .

XQ1020-Page  7



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

to)  Set Vg for beam cut-off

(c) Reduce heater voltage to 4V or less

FI.om standty to normal operation -

(a) Restore heater voltage to 6 . 3V

a) Wait 1 minute

(c) Increase beam current to normal value

(d)  Uncap lens

A:ENA:HS

Use full  size  (12 . 8 X  17 .1mm)  scanning of the tanget  and avoid underscanning.

Adjust sufficient beam current to stabilise the picture highlights.

Ensure  that   the  deflection  circuits  al.e  operative  before  tuning  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 camel.a.

XQ1020-Page  8
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CAMERA  TUBES
PLUMBICON

n

e

XQ1020
XQ1020L     XQ1020G
XQ1020R     XQ1020B
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CAMERA TUBES
PLUMBICON*

XQ1070
XQ1070L
XQ1070R
XQ1070G
XQ1070B

DEVE I.OPMENT SAMPLE DATA

XQ1070/OI
XQ1070/OIL
XQ1070/OIR
XQ1070/OIG
XQ1070/OIB

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, a are provided with
an anti-halation glass disc, whilethetypes XQ1070/01,  L, R, G, a are without.
Thesefubes  are mechanically interchangeable with 1 inch vidicons with sepal.ate
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
Tr ansfer characteri stic                                                           lineal.

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

i
6.3  ±10%              V

95mA

When the tube is used in a series  chain,  the heater voltage must not exceed 9 . 5Vr . in . s .
when  the supply is  switched on.  To  avoid  registration  errors  in  colour cameras,
stabilisation of the heater voltage is recommended.

FOCUSING

DEFLECTION

Magnetic

Magnetic

PHOTOCONDUCTIVE  LAYER

Image dimensions on photoconductive layer
3:4  aspect ratio  (seenote  1)                                                                                9.6 X  12.8    mm

For correct  orientation of  the image on  the  photoconductive  layer,  the  horizontal
scan should be essentially parallel tothe 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

f:oyhr:t:®nE,::::fr%d¥,::A:s#o,3oo:os:at:I,;:[f:e:,#;oFdfa#:a:To,Rd::#oP,¥#:§£]Et8o;::p::a:v:t:i:
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TYPICAL OPERATION

Operating conditions

Vk

vtarget
Va3  (See Dote 2)

Va2  (See note 2)

Val

Vg adjusted to give the required beam current

Scamed area

F ac eplate illumination

F aceplate temperature

9.6X12.8     mm

See note 3

20 to 45                         °c

XQ1070, L, a, XQ1070/01, L, a   XQ1070R, 8, XQ1070/01R, a

Highlight signal current
Bean current

Typical performance

Dark current

200                                                        100                    nA
400                                                        200                     nA

<3nA

Resolution

Typical modulation depth measured at centre of picture for 400 TV lines ,  with-
out  aperture  correction  but  corrected  for  losses  introduced  tryr  the  optical
system .

XQ1070  and /01,  XQ1070L and /01L
XQ1070R,  XQ1070/01R
XQ1070G,  XQ1070/01G
XQ1070B,  XQ1070/01B

Resolution capability

Gamma Of transfer characteristic  (see note 4)

Wavelength  (appl.ox. )  (see page 9)
at maximum response
at cut-o-ff

> 600             Tv lines

0 . 95  ± 0 . 05

500                         nm
6 50                         nln

Lag  (see note  5)                      xQio7o.xQ1070L.R. G

XQlo70/01, XQ1070/01L, R, G         XQ1070B and /olB
Max.  residual signal
after dark pulse of 60ms                   5

Max.  residual signal
after dark pulse of 200ms                 2

6qlo

3%

Sensitivity  (see note 6)
rmni mum             Typic al

XQ1070  and /01,  XQ1070L and /01L                275                        400
XQ1070R,  XQ1070/01R
XQ1070G,  XQ1070/01G
XQ1070B,  XQ1070/01B

6080
125                            165
3235

rA/lmWr-
pA/lm
„A/lm
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CAIYIERA TUBES
PLUMBICON

RATINGS  (ABSOLUTE  MAXIMUM SYSTEM)

Vtarget max.  (See note 7)

Va3 max.

Va2 max.

Va3_a2  max.

Vai max.
-vg max.

+vgmax.

Ik

Vh.k®k)  max.

Cathode positive

C athode negative

Maximum faceplate illumination (see note 8)

Maximum faceplate temperature (operation and storage)

rmulmum faceplate temperature (operation and storage)

mnimum warm-up time of heater to be observed before
drawing cathode current

XQ I 070
Series

1

EiE

EQUIPMENT I)ESIGN RECOMMENDATIONS

Vtarget  (See note 9)

Va3

Va2

V
8

rmnimum peak-to-peak blanking voltage

when applied to the grid

when  applied to the caLthode

25 to 45

820  to  880

570 to  630

0 to -100

rloV

25v
The current drawn by the tube from the first anode supply win not exceed lmA.

MOUNTING POSITION

Airry

WEIGHT

Tube alone  (approx.)

ACCESSORIES (see separate data sheets)
Socket
Coil assembly

60g

Cinch no.  54A18088 or equivalent
AT1102 or equivalent

XQ1070-Page 3



NOTES

1.  Underscanningof the useful target area of 9 .6 X 12. 8mm, or failure Of scanning,
should be avoided, since this may cause danageto the photoconductive la;yer . The
boundaries outside  this area should  preferably be covered  by a mask  to reduce
the effects of internal reflections in the faceplate.

2 .  Va2  and Va3 are adjusted for optimum beam focus. The optimum voltage Va3_a2
to  obtain  minimum beam  landing  errors (should be =2) depends  on  the  type Of
coil  asseinbly 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.

3.  Adjusted  to  give  the  required   peak  signal  current.   For  a  typical  XQ1070  or
XQ1070/01  the  required  illumination  will  be  approximately  5  lur.   The  signal
curl.ents stated for the XQ1070R, G, 8 and XQ1070/01R, G, 8 will be obtained with
an incident  illumination of  approximately 12. 5 lur (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 lmm
XQ1070B and /018 Schott BG12 thiclmess lmm

Transmission curves for these filters are given on page 10.

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

Bph   =   Bsc
R.T

4F2(in+1)2

where Bsc = scene illumination
Bph = faceplate illumination
R     = scene reflectivity (average or that of the objectunder consideration,

whichever is relevant)
T     = lens transmission factor
F     =lens aperture
in    = linear magnification from scene to target

A similar  formula may  be  derived  for  the  illumination  on  the photoconductive
layers,Of  the R,  a and 8  tubes,  in  which  the effects Of  the various components
in the complete optical system are taken into account.

4 .  Gamma is to a ceitain` extent dependent on the wavelength of the incident illumina-
tion.  The use Of gamma-correcting circuits ls recommended.

5.  Measured with a  100q7o  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 .

6 .  As measured under the following conditions :
Tubes  are  exposed  to  an  illumination  Of  8.15  lur  a.t  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 lmm
XQ1070 and /018 Schott BG12 thickness 3mm

Transmission curves for these filters are given on page 10 .

XQ1070-Page 4
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CAMERA TUBES
PLUMBICON XQ I 070

Series

a

OPERATING INSTRUC TIONS  (contd. )

4 .  Adjust the operating conditions  as follows :

(a)  Grid bias control to maximum negative bias  @eam cut-off)

a)  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-overscamed 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 apertul'e.

9.  Adjust Va2 control  fl)earn 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 monitordoes not movewhenva2 @eam focus) is varied. This is catered
for automatically in some cameras .

®)  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 9 . 6 X  12 . 8mm mask which is  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 .

@)  If no mask is  available. direct the
cameratowards  atest chart having
an aspect ratio  of  4:3  and  adjust
the centringcontrols in such away
that  the target ring is just visible
in the corners of the picture . Adjust
the  distance  from camera  to test
char.t, 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-
pletely fills the scanned raster on the monitor .

XQ1070-Page  7



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 foous and optical focus .

14.  Procedure for standby operation

From operation to standby -

(a)  Cap lens

a))   Set Vg for beam cut-off

(a) Switch off heater
From standby to normal operation -

(a,)  Restore heater voltage to 6. 3V

a) Wait 1 minute

(e) Increase beam current to normal value

(d)  Uncap lens

A:HIVAIXS-

Use full size  (9. 6 X 12 . 8mm)  scanning of the targct and avoid underscarming.

Adjust sufficient beam current to stabilise the picture highliBbts .

Ensure  that  the  deflection  circuits  are  operative  before  turming  on  the  beani
current .

Operate a3  at a voltage equal to or more positive than a2 .

Avoid pointing the camera directly irito the sun.

Keep the lens  capped when transporting the camera.

XQ1070-Page  8
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CAMERA TUBES
PLUMBICON

Eiil

1

1

XQ I 070
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 Plumblcon tube is used in cameras originallydesigned 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 electrodevoltage 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

The anti-halation glass disc  (for types XQ1070,I., R, G, 8) is located within a circle
of diameter 20 .6mm,  concentric with the target electrode ring.
'I'he base seal Of the tube is protected  dy a metal sleeve,  which is cut-off obnquely
at the top.  Rotating  the  tube while pulling  will free  the  tube without damage to the
centring or target-electrode springs .

XQ1070-Page  5



GENERAL OPERATIONAL RECOMMENDATIONS

Transport,  handling and storage

During transport, handlingor storage, the tube should beplaced so that the face-
plate is not below the level Of the base.

Bag e pins

The pins of  this  tube are Of Kovar.  Accordingly,  care  must  be  taken  when  the
tube-and socket are matched,  in order  to avoid  damaging  the pins or 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.

Phctoconductlve 1 ay er

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 . It is therefore recommended
to operate the tube at approximately monthly intervals from receipt.  To restore
the photoconductive layer, the tube should be operated for afew hours with normal
voltage settings  and a signal current of l50nA,  and should be adjusted to overscan
an evenly illuminated target.

IIlght transfer

Because the light transfer cbaracteristic has  a gamma of approximatelyunity, it
may be desirable for broadcast applications  to incorporate a gamma-correctibg
circuit in the video system. with a gamma adjustable from 0 .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 thevideo amplifier system when the tube
is  exposed to scenes containing small peaked highlights  as caused by reflections
from shiny objects .

Signal-to-nolBe ratio

Since thetubedoes not generate noise to any noticeable extent, the signal-to-noise
ratio will 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 pl'ovided that the output of the tube is fed into a well
designed input  stage of  the video amplifier system.  In such a system horizontal
andvel.tical aperture correction may be incorporated to ensure sufficient gain in
resolving power without significantly impairing the signal-to-noise ratio .

OPERATING INSTRUC TI0NS

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 mark on thebase is  essentially parallel
to the direction of the vertical scan .

2 .  Carefully mate the socket with the base pins .

3 .  Cap the lens  and close the iris.

XQ1070-Page  6
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CAIVIERA TUBES
PLUMBICON
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CAMERA  TUBES
PLUMBICON*

rl

ri

Zii

XQ I 07 I
XQ107lR
XQ107lG
XQ107IB

DEVELOPMENT SAMPLE DATA

QUICK REFERENCE DATA

25 .4mm (1 in) diameter Plumbicon camera tubes with photoconductive layer  and
separatemeshconstructionforindustrial,educationalandmedicalapplications.
The basic types XQ1071,  R, G, 8 are providedwith an anti-halation glass disc,
while the types XQ1071/01 R, G, 8 are without.  'I'hese tubes  are mechanically
interchangeable  with 1 inch vidicons  with  separate mesh  and  have  the ,same
pin comections.     ,

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

Dark current

Resolution capability

Transfer characteristic

<3nA

> 600              rv lines

linear

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

*Registered trade mark for television camera tubes

fTohri;np,:¥o¢7r%T,:n;osr:T,,,%aDe:,an::,doe,r+vepdaLroo7,R:v%:i,:I:n:es:T,gL:shg:odv:::a
system   and   does   not   necessarily   imply   that   the   device   will   go   into   production

NOVEMBER 1969 XQ1071-Page 1



I

IMAGE  INTENSIFIER ASSEMBLY    XX1063

DEVELOPMENT  SAIVIPLE   DATA

QUICK REFERENCE DATA

High gain self-focusing image intensifier assembly with automatic bl.ightness
control for night vision systems .

Typical 1uminance gain

Photocathode

Screen phosphor

Useful cathode and screen diameters

Supply voltage

Overall dimensions  (approx. )

Weight  (appl.oX. )

30   000

S20 with enhanced red response

P20

25

`  6 . 75

¢70 x  195

900

This data should be read in conjunction with
GENERAL  EXPLANATORY NOTES - IMAGE  INTENSIFIER AND IMAGE

CONVERTER T`UBES

PHOTOCATHODE

Surface

Wavelength at maximum response

Minimum useful diameter

External  surface of cathode window

SCREEN

Surface

Fluorescent colour

Overall persistence

S20 with enhanced red response

500                         nm

25mm

flat to within 204tm
over entire diameter

metal-backed P20

yellow-green
medium

The screen  lumiunnce  falls  to  36%  (e-1)  Of  the initial  peak value 5ms  after the
excitation is  removed.

Minimum useful diameter

External surface of screen window

FOCUSING

Self-focusing electrostatic with  image inversion

25mm

flat to within  20pm
over entire diameter

fTo?i:nRj:Ye:?rtT,:ntosrfrji':o%:tan:ifdoerrLvepdair°oitB:V%:P,:r:nto::#Shz:°dvb
edokOn

system   and   does   not   nocossarily   `mply  that   the  device  will   go   into   product
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CHARACTERISTICS  (measured at Vsupp[y= 6 . 75V,  Tamb= -50 to +30°C)

Typical luminance gain measured
with photocathode illumination of
0 . 2mlur (see note  1)

Minimum |]hotocathode sensitivity
(measured using a tungsten lamp
of  colour temperature  2850K)

Minimum radiant sensitivity at ^= 800nm
at ^ = 850nm

Minimum screen luminance for  10 lux
photocathode illumination

Centre magnification,  Mc  (see note 2)

Maximum distortion  (see note 3)

Minimum centre resolution (see note 4)

Minimum edge resolution  (see note  5)

Minimum contrast transfer at cathode centre

at 2 . 5 line pairs/mm

at  7.5 line pairs/mm

at  16 line pairs/mm

Maximum background equivalent illumination
(see note  6)

30   000

175                    HA/1m

yf J                    rrLA/W
8.0             rf AIW

1o                  cd/m2

0 . 91  ± 0 . 09

25%

25 line pairs/mm

23 line pairs/mm

0.2 plus

Axial eccentricity

A point at the centre of  the photocathode will  form an image within a concentric
circle of 1. 5mm diameter on the screen .

Maximum screen luminance ratio  (see note  7)

TYPICAL OPERATING CONDITIONS

vsupply

Tamb max.  (for 2 hours max.)

Cathode illumination

The cathode must be connected to the instrument housing .

4:1

6.75                          V

+7o                           0c

ltol000     mlux

XX1063  Page  2



IMAGE  INTENSIFIER ASSEMBLY    XX1063

MOUNTING POSITION

Any.  The  tube is contained in a cylindrical  housing  and  radially positioned  by  the
locating pin .  The axial position is determined. by the bea.ring surface .  The force on
the bearing surface must not exceed 100 newtons  (10kg force) .

WEIGHT  (approx. )

NOTES
7r.L

1 .  Luminance gain is defined as :  ii
1

Ziiil

EI

ZEE

900g

where  L   = luminance  (cd/m2)  in  a  direction  normal  to  the  screen, measured0     with an eye-corrected photometerhaving an a.cceptance angle of less

than 2 degrees .

and E.  = illumination (lux) incident on a 19mmdiameter concentric arca of the1     cathode, produced by a tungstenlamp at a colourtemperature 2850K.

2 .  The magnification of a  2mm  diameter concentric circle on the photocathode,  as
measured on the screen.

3.Percentagedistoution=(#-1)X100,whereMdisthemagnificationofa20min
C

diameter concentric circle on  the photocathode,  as measured on  the screen  and
Mc is the centl`e magnification at a distance of lmmfromthe centre of the photo-
cathode .

4.  Mea.sured at the centre of the photocathode.

5 .  Measured at the phofocathode at a distance of 7mm f ron the centre .

6 .  The va.Iue of input illumination required to give an increase in scl.een luminance
equivalent to the background luminance.

7 .  The screen luminance ratio is defined as the ratio of the maximum and minimum
screen  luminance  over  a  20mm  diameter  concentric  area  on  the  screen,   for
uniform cathode illumination.

XX1063  Page 3



OUTLINE DRAwiNG OF XX1063
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IMAGE  INTENSIFIER ASSEMBLY    XX1063
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XQ1276    .
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CAMEF3A  TU`BE

tNe:yrYd[ecs?eNa:u:lei:vL::Ohnr::oT:::otnu::dw::heaxtpr::teo,cyo:,dg:c::vnes]::;:teyt::t:::jsng::::at::|ueTr:::r::::
region.
The XQ1276 is a 2/3  in diameter camera tube with  low heater power, separate mesh,  magnetic
focusing and  deflection,  and  is mechanically  interchangeable with vidicons  like the XQ1271  and
Newvicon tubes XQ1274 and has the same pin connections.
The  XQ1276 is intended  for use  in  ultra-compact cameras for security and surveillance applications,
for example, where  its high  sensitivity  extending  into the near infrared,  and  its high  resolution,
small size and  low power consumption  are essential.

auicK REFERENCE  DATA

Separate mesh

Focusing

Deflection

Diameter

Length

Spectral  response,  max at
Spectral  response, cut-off at

Heater

f3esolution

magnetic

magnetic

17,7                         mm

108                         mm

approx.      775                        nm
approx.    1000                         rim

6,3 V, 95            rnA

650                        Tv  lines

OPTICAL

Diagonal  of quality  rectangle on  photoconductive  layer
(aspect ratio 3  :  4) llmm

Orientation  of image on  photoconductive  layer:
The direction  of the horizontal  scan  should  be essentially  paraHel to the plane passing  through  the
longitudinal tube axis and  the gap  between the pins  1  and  7.

Spectral  response,  max  response at
Spectral  response, cut-off at
Spectral  response  curve see  Fig.1

a
Data based on pre-production tubes.

®  Plegistered Trade  Mark  for television  camera tube.

approx.       775       nm
approx.    1000        nm
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XQ1276

HEATING

Indirect  by  a.c.  or  d.c.;  parallel  or series supply

Heatervoltage                                                                                                                            Vf                       6,3        V

Heatercurrent                                                                                                                              lf                           95         rnA

When  the tube  is used  in  a  series  heater chain,  the  heater voltage  must not exceed an  r.in.s. value of
9,5 V when the supply  is switched on.

CAPACITANCES

Signal  electrodetoall                                                                                                                    Cas                    a    2        i'pF

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

MECHANICAL  DATA                                                                                                                                      Dimensions in  mm

Base  :                              Small  button  miniature 7-pin  (lEC67-I-10a)  with  pumping stem  (JEDEC  E7-91)

Mounting position: any

Net mass :                approx. 23 g                                                                                                                        u

2,3

2                              March  1977

|±'6?8:rI 1]
0.08
0,39_'

®
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Camera tube
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ACCESSORIES

Socket

Deflection  and  focusing coil  unit

DEFLECTION

FOCUSING

XQ1276

special  miniature  7-pin,
type 56049 or equivalent

KV12,  KV12S or equivalent

magnetic

magnetic

LIMITING VALUES  (Absolute  max  rating system)
for a scanned area of 6,6  mm x  8,8 mm.

'Full-size scanning'  i.e.  scanning of a 6,6  mm  x  8,8  mm  area of the  photoconductive  layer should

always be applied.  Underscanning,  i.e.  scanning of an  area smaller than  6,6 mm  x  8,8  mm,  may cause

permanent damage to the specified  full-size area.

Signal  electrode voltage

Grid 4 voltage

Grid  3 voltage

Grid  2 voltage

Grid  1  voltage,  negative
Grid  1  voltage,  positive

Cathode-to-heater voltage, peak positive
Cathode-to-heater voltage  peak  negative

Output current, peak

Faceplate  illumination

Faceplate temperature, storage and operation

Cathode heating time before drawing cathode current

Vas        max               50

Vg4       max             750

Vg3       max             750

Vg2        max             350
-Vgi        max           300

Vgl        max                  0

Vkfp     max              125
-Vkfp    max               10

lasp       max               0,8        HA**

E              max       10000        lx    t

t             max             6o        0c

Th            min                      1          min

t`     Newvicon  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 the test sheet.

**  Video amplifiers should  be capable of handling signal-electrode currents of this  magnitude without

overloading the amplifier or distorting the  picture.

t   White  light,  uniformly  diffused  over entire tube face.
Care must betaken   not to focus the solar image on the target through a  lens opening wider than
F  :   11  to avoid  instantaneous breakdown.
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XQ1276

OPERATING  CONDITIONS AND  PERFORMANCE
for a scanned area of 6,6 mm x 8,8 mm and a faceplate temperature of 30 ± 5 °C.

Conditions

Signal  electrode voltage

Grid  4  (decelerator)  volta,ge

Grid  3  (beam  focus electrode)  voltage

Grid  2  (accelerator)  voltage

BIanking volt:age,  peak  to  peak
when  applied  to grid  1
when applied to cathode

Flux  density  at centre of focusing coil

Flux  density  of adjustable alignment coil  or  magnet

Performance
•Dark  current  (at  25  °C)

Signal  current,  white  light
faceplate  illumination   1   lx

c.t.  2856  K

Signal  current,  near  infrared
illuminal:ion  1   lx,  c.t.  2856  K

infrared  transmitting  filter  interposed

(transmission  curve  see   Fig.2)

Decay:  residual  signal  current 60  ms after
cessation  of  the  illumination  (c.t.  2856  K)
initial  signal  current  0,2 #A

Limiting  resolution,  in  picture centre    (note 4)
Limiting resolution,at  picture corners  (note 4)

Grid  1  voltage  for  picture  cut~off
with  no  blanking voltage  applied

Average 7   of transfer characteristic

Spurious signals  (spots  and  blemishes)

Notes see  page  5.

4                              March  1977

see note 5
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XQ1276

Notes to page 4.
1.  The signal  electrode voltage adjusted to the value indicated  by the tube manufacturer on the test

sheet accompanying each tube.
Tg  minimize picture sticking effects the signal  electrode voltage should  be adjusted  with  an
inaccuracy of <±5%, in case of cathode blanking the voltage drop across the cathode resistor
diring read-out should be taken  into account.

2.  O'rid 4 voltage must always be  higher than  grid 3 voltage.  The  recommended  ratio of grid  4 voltage

£,irj:,:::::a::db°wti|,fb°erz:S:gfeo°rThe:rrYe::::::td::':;::(:'egen:A::etsps:trj::,7:ndsup°nthetype°f
3.  Pesolution  decreases with decreasing grid  3 voltage.  In  general  grid 3 should  be operated  above

250 V.

4.  On  f}ETMA   resolution  test chart; faceplate  illumination adjusted  for a  peak  output current of
0,2 HA.

5.  Conditions

The camera focused  on a uniformly illuminated two-zone test pattern, the diameter of the centre
zone  (1 )  being equal  to the  raster height.  Zone  (2)  being defined  as the  remainder of the scanned
area.
Faceplate  illumination  adjusted to  produce  0,2HA signal  current,  beam current adjusted  for
correct stabilization.
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 above conditions the  number and  size of spots per zone as visible  in the monitor picture
will  not exceed  the  limits stated  below.  Both  black  and white spots must be counted,  unless their
contrast is  less than  50% of peak  white signal  as observed  on  a wave form  oscilloscope.  Spots having
a contrast > 100% are fully counted, spots having a contrast >50% but < 100°/o will  be considered
as  having  half their actual  size.

spot size  in maximum  number of spots
% of raster height zone  1                         zone2

>1,2 none none

<       1,2too,7 1 2
<      0,7too,35 4 5
<      0,35too,2 7+ 10*

<0,2

I   Do not count spots of this size unless concentration causes a smudgy appearance.

Tubes are  rejected  for:  smudges,  lines,  streaks,  mottled,  grainy  or uneven  background  having
contrast >50%.

Mullard



XQ1276
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Fig.1   Typical  spectral  response curve.
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Camera tube XQ1276

llrl+1

io-2                                                      10-1                                                            1             E(ix)2856Kc.t.           10

Fig.3   Typical  light transfer characteristic.

Eil
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Fig.4   Typical uncompensated square wave response curve.
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CAMERA TUBE

XQ1442

NEWVICON®televistoncameratubewithaphoteeonductivetargetcomposedofcadmiumandzinc
tellurides featuring high resolution and an extremely high sensitivity.

The XQ1442 is a 1  in diameter camera tube with low heater power, separate mesh, magnetic fceusing
and dofleetion, a fibre optic faceplate, and is mechanically and electricauy interchangeable with the
New`ricon tube type XQ1440.
The XQ1442 is intended for use in very-low light level cameras, in which it is coupled directly to a
fibre optic output window of an image intensifier, for scientific, industrial, surveillance and security
applications.

OulcK REFEFtENCE DATA

Separate mesh
Fceusing

Deflection

Diameter

Length

Faceplate

Spectral response, max at
out®ff at

Heater

F)esolution

magnetic

magnetic
25,4            mm  (1  in)

160              mm (6% in)

fibre optic

750            nm
95 goo             nm

6,3 V, 95  rnA

650            Tv lines

OPTICAL

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

Orientation Of image on photoconductive layer
The direction of the horizontal scan should be esentially parallel to the plane passing through the
longitudinal tube axis and the short index pin.

Speceel response; max response at
Spectral response, cutoff at
Spectral response curve see Fig.  1

® Registend Trade Mark for tele`rision c®mora tubes.

$              750           nm
ae                900            nm

(=' Mullard May l977                            1



XQ1442

HEATING

Indirect b; a.c. or d.c. parellel or series supply

Hcatervoltage                                                                                                                                      .Vf      6,3  V ±10%

Heatercurrent                                                                                                                                    lf         95  rnA

When the tube is used in a series heater chain, the heater voltage must not exceed an r.in.s. value Of
9,5 V `when the supply is s`^ritched on.

CAPACITANCES

Signal electrode to all                                                                                                                         Gas    4,5  pF

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

MECHANICAL DATA

Baco:                               lEC67-1-33a, JEDEC E8-11  except for pumping stem

Mounting position:  any
Net mac.:                    approx. 60 g

ao

qu - (a,)

2                            May 1977

Dimensions in mm
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ACCESsOFtlES

Socket

Defleetion and focusing coil unit

DEFLECTION

FOCUSING

LIMITING VALUES (Absolute max. rating system)
for a scanned area Of 9,6 mm x  12,8 mm.

XQ1442

56098, Cinch no. 54A18088
or equivalent

AT1102/01, AT1103 or equivalent

magnetic

magnetic

`Full-size scanning' i.e. scanning Of a 9,6 mm x  12,8 mm area of the photoconductive layer should

always be applied. Underscanning i.e. scanning of an area smaller than 9,6 mm x  12,8 mm, may cause
permanent damage to the specified full-size area.
Signal electrode voltage

Grid 4 voltage

Grid 3 voltage

Grid 2 voltage

Grid  1  voltage, negative
Grid  1 voltage, positive

Cathode-to-heater voltage, peak positive
Cathode-to-heater voltage, peak negative

Cfutput current, peak

Faceplate illuminance

Faceplate temperature, storage and operation

Cathode heating time before drawing cathode current

Vac            max                  50  V.
Vg4           max             looo  v
Vg3           max             loco  v
Vg2           max                750  V
-Vgi        max              300V
Vg|            max                    0  V

!'fk:.   :::         'i8¥
lasp          max               0,8  «A"
E                 max           10000  Ixt

t                 max                  70  0C
Th                min                        1   min

-  Newvicon 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 cirouitry should be made inoperative and the signal electrode voltage
set to the value indicated in the test sheet.

" Video amplifiers should be capable of handling signal elcetrode currents of this magnitude without

overloading the amplifier or distorting the picture.
t White light, uniformly diffused over entire tube face. Care must be taken not to fcx=us the solar

image `on the target through a lens opening wider than F: 11  to aIVoid instantaneous breakdown.

(I, Mullard May 1977 3



XQ1442

OPEFtATING CONDITIONS AND PEFtFORMANCE
for a scanned area of 6,8 mm x 8,8 mm and a faceplate temperature of 30 ±5 0C.

Condition.

Signal electrode voltage

Grid 4 (decelerator) voltage

Grid 3 (beam focus electrode) voltage

Grid 2  (accelerator) voltage

Blanking voltage, peak to peak
when applied to grid  1
when applied to cathode

Flux density at centre of focusing coil

Flux density of adjustable alignment coil or magnet

Perforrrrance

Dark current (at 25 0C)

Signal current, white light
faceplate illuminance 0,5 Ix, c.t. 2856 K

Decay:  residual signal current 60 ms after
cessation of the luminance (c.t. 2856 K),
initial signal current 0,2 pA

Limiting resolution, in picture centre    (note 4)
Limiting resolution, at picture corners (note 4)

Grid 1 voltage for picture cutoff
with no blanking voltage applied

Average 7 of transfer characteristic

Spurious signals (spots and blemishes)

Notes see page 5.

4                           May l977

note
Vas    loto25V       1

Vg4           500V      2

Vg3           300V      3

Vg2            300  V

50V
20V

4,5  mT
0 to 0,4  mT

see note 5

u

nAU
nA

u

Mullard



CanrN}ra qbe

iiE

r)

A

1

XQ1442

Notes to page 4.
1. The signal eleetrode voltage adjusted to the value indicated by the tube manufacturer on the test

sheet accompanying each tube.
To minimize picture sticking effects the signal electrode voltage should be adjusted with an
inaccuracy of €5%.In the case of cathode blanking, the voltage drop across the cathode resistor
during read-out should be taken into account.

2. Grid 4 voltage must always be higher than grid 3 voltage. The recommended ratio of grid 4 voltage
to grid 3 voltage both for best geometry and most uniform signal output depends upon the type of
coil unit used and will be 5:3 far the recommended types {see `Accessories').

3.  Beam focus is obtained by the combined effect of grid 3 and the focus coil.

4. On  F]ETMA resolution test chart; faceplate illuminance adjusted for a peak output current of
0,2 „A.

5. Conditiorts

The camera focused on a uniformly illuminated two-zone test pattern, the diameter of the centre
zone (1 ) being equal to the raster height. Zone (2) being defined as the remainder of the scanned
area.
Faceplate illuminance adjusted to produce 0,2 4A signal current, beam current adjusted for correct
stabilization.
Monitor set-up and contrast control edjusted 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 spots per zone as visible in the monitor picture,
under hath capped and uncapped conditions will not exceed the limits stated below.  Both black and
white spots must be counted unless their contrast is less than  10% of peak white signal as observed on
a waveform oscilloscope.
Background lines, originating from the structure of the fibre optic faceplate will have a contrast of
< 25% of peak white signal and will not exceed a width of 0,35%, or a length of 5% of picture
height.

spot size in maximum number of spots
% of raster height zone  1                        zone 2

white and black >1,2 none none
SP0ts < 1,2 to 0,7 none 1

< 0,7 to 0,45 2 3

white spots < 0,45 to 0,2 4 6.
<0,2 + +

black spots < 0,45 to 0,35 8 10*

< 0,35 +

I  Do not count spots of this size unless concentration causes a smudgy

appearance.

{=' Mullard May  1977                             5



XQ1442

Ll

400                       500                      600                       700                      800    A  (nm)     goo

Fig.1   Typical spectral  response curve.

7Z76614

=

|o-1                                                                  1                           E  (|x)                            10

Fig.2  Typical  light transfer characteristic.
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Canera tube XQ1442

h igh lights ign al Curren t= 0,24A
'beamcurrent =0 2 HA

loo                    200                    300                    40°                    500   Tv  lines 600

Fig.3  Typical uncompensated squarewa`re response curve.

I
(=' Mullard May  1977                            7



XQ1443

®

A

CAMERA  TUBE

NEWV ICON® television camera  tube with  a  photoconductive target composed  of cadmium  and zinc
tellurides featuring high  resolution  and an  extremely  high  sensitivity extending  into the  near  infrared
region.

The  XQ1443  is a  1  in  diameter camera  tube with  low heater power,  separate mesh,  magnetic focusing
and deflection, and  is mechanically  interchangeable with vidicons  like the  XQ1240/XQ1241  and
Newvicon tube  XQ1443 and  has the same pin  connections.

The  XQ1443 is  intended  for use  in  ultra-sensitive cameras for  security  and surveillance applications,  for
example,  where  its high sensitivity  extending  into the near infrared, and  its high  resolution,  small  size
and  low power consumption  are essential.

r,Qu,cK REFERENCE DATA

Separate mesh

Focusing

Deflection

Diameter

Length

Spectral  response,  max.  at

Spectral  response, cut-off at

Heater

Besolution

magnetic

magnetic

25,9 mm

159 mm

approx.      775nm

approx.      1000nm

6,3 V, 95 rnA

750 TV  lines

rl

a

n

OPTICAL

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

Orientation  of  image on  photoconductive  layer:
The direction  of the horizontal  scan  should  be essentially  parallel  to the  plane  passing through  the
longitudinal  tube axis and the short  index  pin.

Faceplate
thickness
refractive  index

Spectral  response curve see  Fig.  1

HEATING

Indirect  by  a.c.  or  d.c.;  parallel  or series supply

Heater voltage

Heater current at Vf = 6,3 V

2,5 mm
1,61

Vf                6,3V±10%

lf                  95 rnA

®  Registered Trade  Mark  for television camera tubes.

(=7 Mullard December  1981



XQ1443

CAPACITANCES

Signal  electrode to all Gas         =4,6pF

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

MECHANICAL  DATA Dimensions  in mm

BASE  PIN  CONNECTIONS  (Bottom view)

Pin  1 :                                     Heater
Pin2:                                       GridNo.1

Pin  3:                                    Grid  No.4

Pin  4:                                   i.c.  (inner connected)
Pin  5:                                    Grid  No.  2

Pin6:                                    Grid  No.3
Pin  7:                                 Cathode
Pin  8:                                  Heater
Short  index  pin:           i.c.
Flange:                               Target  (signal  electrode)

Mounting position:  any

Netmass:                      = 70 g

Base:                                   Small  button  ditetral  8-pin  base  (JEDEC  E8-11)

2                     December  1981
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Camera tube

r`.

A

ACCESSORIES

Socket

Deflection  and focusing coil  unit

DEFLECTION

FOCUSING

XQ1443

type 56098 or equivalent

KV8 or equivalent

magnetic

magnetic

LIMITING  VALUES  (Absolute maximum  rating system)
for a scanned area of 9,6 mm  x  12,8 mm.

'Full-size scanning'  i.e.  scanning of a 9,6 mm x 12,8 mm  area  of the photoconductive layer should

always be applied.  Underscanning,  i.e.  scanning of an  area smaller than  9,6  mm  x  12,8 mm,  may cause

permanent damage to the specified full-size area.

Signal  electrode voltage

Grid 4 voltage

a::::::::::::
Grid  1  voltage,  negative

Grid  1  voltage,  positive

Cathode-to-heater voltage

Cathode-to-heater voltage

Output current, peak

Faceplate  illumination

Faceplate temperature, storage and operation

Cathode heating time before drawing cathode current

a
®

A

Vas              max.              50   V  I

Vg4             max.         1000V

Vg3             max.         1000V

Vg2             max.            750   V

-Vgi         max.          300V

Vg|              max.                 0   V

Vkfp          max.             125V

~Vkfp      max.               10   V

lasp             max.              0,8   4tA*+

E                   max.10000   lx^

T                  max.              70   0C

th                    min.                     1    min

*   New\ricon  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 by the tube manufacturer. See General  Operational  Notes.

"   Video amplifiers should  be capable of handling signal-electrode currents of this magnitude without

overloading the amplifier or distorting the picture.
A   White  light,  uniformly  diffused  over entire  tube face.

Care must be taken  not to focus the solar image on the target through a  lens opening wider than
f  :  11  to avoid  instantaneous  breakdown.

(=' Mullard
December  1981



XQ1443

OPERATING  CONDITIONS AND  PEF}FORMANCE
for a scanned area of 9,6 mm  x  12,8 mm and a faceplate temperature of 25 to 35 °C and standard TV
scannlng rate.

Conditions

Signal  electrode voltage

Grid 4  mesh  voltage

Grid 3  beam  focus electrode voltage

Grid  2 accelerator voltage

Blanking voltage,  peak to peak
when applied  to grid  1
when applied to cathode

Flux  density at centre of focusing coil

Flux  density  of adjustable alignment coil  or magnet

Performance

Dark current  (at 25 0C)

Signal  current,  white  light
faceplate  illumination  0,5  lx
c.t.  2856  K

Signal current,  near  infrared
illumination  0,5  lx,  c.t.  2856  K
infrared transmitting filter  interposed

(transmission  curve see  Fig.  2)

Decay:  residual  signal  current 60 ms after
cessation  of the  illumination  (c.t.  2856  K)
initial  signal  current  0,2 4A

Limiting resolution,  in  picture centre

Limiting  resolution, at picture corners

Grid  1  voltage for picture cut-off
with  no  blanking voltage applied

Average 7 of transfer characteristic

Spurious signals  (spots and  blemishes)

4 December  1981

min.           75   V
min.          25   V

4,1    mT

0too,4  mT

min. tYP. max.

24050650

102707520 15nnnO/a

750 T

400 5cO%1 T

-45 -loo  V
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Camera tube XQ1443

Notes

ft 1 .    The signal electrode voltage should be adjusted to the value indicated by the tube manufacturer as
printed  on  the envelope  (Esj  =  .  .  .  V).
To minimize  picture  sticking effects the signal electrode voltage should be adjusted within
a tolerance of ± 2 V,. the voltage drop across  Ri should be kept small.  In case of cathode blanking
the voltage drop across the cathode resistor during read-out should be taken into account.

2.    Grid 4 voltage must always be higher than grid 3 voltage. The recommended ratio of grid 4 voltage
to grid 3 voltage both for best geometry and most uniform signal  output depends upon the type of
coil  unit used and will  be 5 : 3 for the recommended type  (see  `Accessories').

3.     Plesolution  decreases with deereasinggrid 4voltage. In  general  grid 3 should  be operated above 250 V.

4.    On  EIA resolution test chart,. faceplate illumination adjusted for a peak output current of 0,2 HA.

A
ft

a
A

5.    Conditions

The camera focused on a uniformly illuminated t\^/o-zone test pattern, the diameter of the centre
zone  ( 1 )  being equal  to the raster height. Zone (2)  being defined as the remainder of the scanned
area.

Faceplate illumination adjusted to produce 0,2 #A signal current,  beam current adjusted for correct
stabilization.
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 above conditions the number and size of spots per zone as visible  in the monitor picture will
not exceed the limits stated below.  Both  black and white spots must be counted, unless their
contrast is less than 50% of peak white signal as observed on a waveform oscilloscope. Spots having
a contrast >  100% are fully counted, spots having a contrast > 50% but < 100% will  be considered
as  having  half  their actual  size.

spot size  in maximum number of spots
% of raster height zone  1 zone 2

>1,2 none none
<  1,2 to 0,8 none 1

< 0,8 to 0,4 4 5
< 0,4 to 0,2 5I 5+
<0,2

"   Do not count spots of this size unless concentration causes a smudgy appearance.

Tubes are rejected for:  smudges, lines, streaks, mottled, grainy or uneven background having
contrast > 50%.

(=' Mullard December  1981 5



XQ1443

L|
11
11

400                                                    600                                                      800                    ^  (nm)                 1000

Fig.  1   Typical  spectral  response curve,  C2.

rJ

rJ

900                                                          1100                     ^  (nm)                   1300

Fig.  2   Transmission  curve  of  infrared  filter.  (Hoya  I Pl80).
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XQ1443

i I i= I 7 Z 88 3 20

I

I
io-2                                                      10-1                                                                1            E(lx)2856Kc.t.           10

Fig.  3   Typical  light transfer characteristic.

7Z88321

200                             400                             600                             goo
number of TV  lines

Fig. 4   Typical uncompensated square wave response curve.
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DEVELOPMENT   SAMPLE   DATA
This  .nlormation   is  derlvecl  from  development  samples  made  available
for  evaluation.   11  does  not  form  par`  ol  oiir  data  hanclbc)ok  system  ancl
does   not   necessarily   imoly   tliat   the   clevice   will    go   inlo   production

Eii

a

IMAGE  INTENSIFIEP

XX1410
(development no.  F23XX)

The  F23XX  is a miniature, distortionless, electrostatic proximity focused  micro-channel plate image
intensifier.  It has  18  mm diameter fibre-optic input and  image inverting  ('`twister'')  output windows.
The integral power supply incorporates automatic gain control. Point highlight saturation and bright
s?Tree protection are features of this intensifier.  It is primarily intended for use in lightweight night
vlsion  goggles,  but is suitable for many very  low  light level  applications.

This data must be read in conjunction with

GENEf]AL OPEFIATIONAL  RECOMMENDATIONS -IMAGE  INTENSIFIERS

CHARACTERISTICS

Measured under  Pecommended Operating Conditions

Photocathodo
Surface

Useful diameter

Sensitivity I
white light
^ = 800 nm
A = 850 nm

Screen

Phosphor

Output window, radius of concave surface

*  Measured before the power supply is fitted.

S25

min.                       17,5   mm

240  4,A/Im
TfJ  rrlANI
15  mAM

Aluminized        P20

40'00±0'1   mm

(J Mullard March  1978                           1



XX1410

CHARACTERISTICS  (continued)

Gain diG =  17,0 mm, Ei a 20 «lx

Mean  screen  luminance  Ei  =  20 mlx

Edge magnification ¢D =   14 mm

Cientre resolution

Edge resolution  ¢E  =  14 mm

Modulation transfer factors ( reduced area method) I
2,5 cycles/mm
7,5 cycles/mm
15  cycles/mm

Equivalent background  illumination

Power consumption

Mass

RECOMMENDED OPERATING CONDITIONS

Supply voltage  (negative terminal  should  be grounded)

Photocathode  illuminance

Tamb

min.         7 500
max.     15000

min.                 3  cd/m2
max.                  1    cd/m2

min.        0,995
max.        1,005

min.               25   line pairs/mm

min.                25   line pairs/mm

86%
58   0/o
20%

max.            0,4  „lx

max.             45  mw

max.            100  9

2,5V

typ.               100   HIX

22 ± 3   0C

WAF`NING

Immediately after operation, the screen  will  remain electrostatically charged  for approximately  1  hour,
during which time the  intensifier should  not be handled.  Any  attempt to discharge the  intensifier by
any  means may  result in  irreparable damage.

I  Measured before the power supply is fitted.

2                          March  1978
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I mage  intensifier

iiE
RATINGS

Limiting values in accordance with the Absolute  Maximum  System  I EC  134

supply voltage 4'

Photocathode illuminance

Tamb (for Storage, 2 hours max.)

Tamb  (for continuous operation)

Tamb  (for long term storage)

XX1410

max.      3,2V

max.        0,1    lx

max.        65   °C
min.      -54  0c

max.        35  °C

max.        27   0C

*  lf the supply voltage falls below 2,0 V, but remains greater than -2,7 V the intensifier will  not be

damaged, but may  not function.

gain.=  15000 1]
I

I

11111„1gain=7500

I1]
1]

111]
1]

. .
1]1]
11

10-5                 |o-4                 |o-3                 |o-2

I,I

.
I,I

11'

10                          102                          |o3

photocathode illuminance  (lx)

Typical  automatic gain control characteristic.
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XX1410

OUTLINE  DRAWING Dimensions in  mm

Locating slot:  depth 3,05 min.
width 3,05 min.

contact:  length 5,6
width  3,2

Maximum contact force must not exceed 10 N.

4                          March  1978
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R.F.   INDUSTRIAL  TRIODES YD1195
YD1197

QUICK REFERENCE  DATA

External  anode  triodes  of  ceramic-metal  construction,  intended  for use  as
industrial os cillators.

YD1195  is forced-air  cooled.

YD1197 is water  cooled  by an  integral  cooler.

f

Pout(less Pdrive)
*f max.

V    max.a
Pa max.

YD 1 195

YD1197

30 kw
40kw

*For use  at  frequencies  above  30MHz,  Mullard  Ltd  should  be  consulted  for
more detailed information.

Unless otherwise stated,  data is applicable to both types

To be read in conjunction with
GENERAL OPERATIONAL  RECOMMENDATIONS  - TRANSMITTING VALVES

ZiiEI

INDUSTRIAL  OSCILLATOR,  CLASS   `C `

I

P
Out

Pout(less  Pdrive)

77a.

„osc

Va
Ia
-V

8
I    onload
8

Rg-f

Feedback ratio vg(Pk)/Va®k)

Pa

pg
pRg

P.|n

JUNE  1972

1.27

loo

YD119S-Page   I



RATINGS  (ABSOLUTE MAX"UM SYSTEM)
*f max.

V    max.a
P`     rnaJC.

Ln
-V    max-

8
I   max.    onload
9

off load

I   max.a
lk max.

ik(pk) max.

Pa max.
YD1195

YD1197

pg max.

Rg-f max.

*For  use  at  frequencies  above  30MHz,  Mullard  Ltd  should be  consulted for  more
detailed information.

CATHODE

Directly heated,  thoriated tungsten,  mesh construction
**Vf

If

fftok) max.

rf (cold)

**The filament  has  been designed  to accept temporary  fluctuations of supply  voltage
+5  and  -10%.

To ensure that the cathode temperature  remains  constant irrespective of the oper-
ating frequency,  it may  be necessary to reduce  the filament voltage at  higher fre-
quencies.  When  doing  so,  it  must  be  borne  in mind that  the  filament  voltage-to-
current ratio measured  under all operating conditions  should be the same as  when
only the normal filament voltage was applied.

It is  extremely important that the filament is properly decoupled. This should be so
done that the resonance of the circuit formed by the filament and decoupling elements
remains below the fimdamental oscillator  frequency.  In grounded grid circuits this
resonance  should  be  below  the  grid-cathode  resonance.   For  further  information
please contact Mullard Ltd.
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R.F.   INDUSTRIAL  TRIODES

CAPACITANCES

ca-f

Ca-g
cg-f

CHARACTERISTICS

8in
u

ccroLING

n

®

ZiEE

YD1195
YD1197

orf J                              mArJ

50

Anode

YD1195  -forced air.

YD1197  -water  cooled by an  integral  cooler

Seals

At  frequencies  above  4MHz  a  low  velocity  air  flow  should  be  directed  at  the
filament and grid seals.

Temperatures  (absolute maximum)

Envelope

YD1195 air  inlet

YD1197 water inlet

YI) 1195 COOLING  CHARACTERISTICS

See curves  on pages 4 and 5.

With  insulating pedestal type 40729.

Oc

Oc

Oc

Anode and grid Height above hle't air Minimum rate Pressure Outlet
dissipation sea level temperature of air flow difference temperature

(kw) (in) (Oc) (m3/min) (mm water)120 (Oc)84
30 0 35 34.0
25 0 35 2:J . 2 78 87
20 0 35 21.4 48 89

30 0 4S 38.0 150 91
25 0 45 30.4 98 93
2030 0 45 23.9 60 95

1500 35 41.0 138 84
25 1500 3S 32.7 90 87
20 1500 35 25.7 5S 89

30 3000 25 43.0 135 79
25 30cO 25 34.4 88 83
20 3000 25 27.0 54 85
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YD1197 COOLING  CHARACTERISTICS

Anode and grid met veter Outlet water Minimum rate Pressure
dissipation temperature temperature of water flow drop

(kw) (Oc) (Oc) (J/min) (atm)

40 20 51 20.0 0.5

50 70 30.0 I.0

30 20 53 14.0 0.27

50 72 21.0 0.55

20 20 56 9.0 0.12

50 74 13.5 0.25

PHYSICAL  DATA

Weight of tube  (approx. )

Weight  of insulating pedestal

ACCESSORIES

Filament connector

Filament/ cathode connector

Grid cormector

Filament  cables  (both  required)

Insulating pedestal  (YD1195)

YD1195                   YD1197

20                               6.5

8.2

pa+pg=30kw
11

I

I ntermi tte nt Se,viee

40kw

50kw

\

0                      5                      10                     15                    20                    25                  30'on'  time   (s)

YD1195 Effect of duty factor on cooling for
30kw  continuous  service conditiofls

40705

40706

40736

40718
40719

40729
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R.F.   INDUSTRIAL  TRIODES

r\

a

®

YD1195
YD1197

D4308

Pa+Pg=25kw

30kw Intermittent   serviceI-
..I

40kw

50kw

I

(I

I

I
P +a Pg=20 kw I I I I I I I I

D4I 307

25kw I ntermi tte nt S er vi Ce
I1.

I-
3 k W

lJJyk:NI

50kw

0                       5                       10                      15                     20                     25                   30
`On'   time    (s)

YD1195  Effect of duty factor  on  cooling for
25 and 20kw  continuous  service conditions
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-20 A
9 .'5

/
I A/

5 A
2 A

I a- 50 A
11-

'A
40 A

30A
I.

2 A
IL

'0A
5 A

'A

0

0                                                     5                                                     10             Va   (kv)                15

Constant current characteristics
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R.F.   INDUSTRIAL  TRIODES

OUTLINE  DRAWING 0F  YD1195

'

¢':--a:((

III

I:I

2in

'4in0XII

I 224

I
.5X' 68rf
(1'

I

I

09

_
!7max

YD1195
YD1197

Filament

Filament/cathode
-Grid

Preferred
direction
of   air   f low

All   dimensions   in  mm iiiiiiiiiiEZIE

Anode

YD1195-Page  7
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OUTLINE  DRAWING 0F YD1197

'

-01
¢'I

iz:
1224 I

II0.5jx'

'4[
0684

lLt

AIL   dimensions   jn  mm

Filament

Filament/cathode

Grid

35min
1'

When tube is used with anode up,  the water comections Should be interchanged.
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COMMUNICATIONS
TRAVELLING-WAVE  TUBE

TENTATIVE  DATA

YH1210

QUICK REFERENCE  DATA

High power  linear  amplifier  for  television  transposer  service with  common
vision and  sound transmission in the  U. H. F.  bands  IV  and V  (470-860MHz).

Frequency range
*Output power,  peak  sync  (CCIR  system G)

*Gain  (approx. )

*Intermodulation product  (ref.  peak sync)

Construction

tube

mount

Input and output  connector

*With phase  compensation unit type  55382

470 to  860                MHz

220W

30dB

-54                               dB

Unpackaged

metal -ceramic

permanent magnet

Son,  type  N

To be read in conjunction with
GENERAL  OPERATIONAL  RECOMMENDATIONS   -MICROWAVE  DEVICES

Rid

r)

®

OCTOBER  1971 YH12lo Page  i



TYPICAL  OPERATION

Vision  and  sound  combined  (CCIR  system  G)  using  phase  compensation  unit  type
55382.

Operating conditions  (electrode potentials measured with respect to cathode)

Frequency of vision carrier

Helix voltage

Collector voltage

Grid  i  voltage

Grid  2 voltage  (approx. )
(see  note  i)

Cathode  current

Helix  current

Typical performance

Output power,  peak sync

Output power,   sound

Gain  (see  note  2)

Intermodulation product
(ref.   peak  sync)  (see note  3)

550                 615                 780              MHz

3.65              3.5                 3.3              kv

3.65              3.5                 3.3              kv

-loo             -loo             -loo                   V

560                 610                 680                     V

850                850                 850                 rnA

10                    10                    10                  rnA

220                220                 220                    W

44                   44                   44                    W

30                    31                    32                     dB

-54                  -54

Low frequency  linearity  (see note  4)                   >95              >95

Differential gain  (see note  4)

Differential phase  of  colour
subcarrier

CATHODE

Indirectly heated dispenser  cathode

Heater voltage  (a. c.   or  d. c. )

Heater  current  (Vh  =  6. 5V)  (approx. )

Pre -heating time  (minimum)

>95              >95

<3.0            <3. 0

6.  5  ±2%

3.2

300

The heater  starting current  should  never  exceed a  peak value  of  8A with an a. c.
supply,  or  6A when a d. c.   supply  is  used.  When  operated from d. c.  the  cathode
must be  connected to  the positive  side  of the heater  supply.

YH1210 Page  2
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COMMUNICATIONS
TRAVELLING-WAVE  TUBE

A

®

EiE

®

YH1210

RATINGS   (ABSOLUTE  MAXIMUM  SYSTF.M)   (electrode  potcntials  measured  with   respect
to  cathode)

These  ratings   camot   necessarily  be  used   simultane()usly  and  no  individual   rating
should be  exceeded.

Grid  1  voltage

Grid  2  voltage

Grid  2  current

Helix  voltage

Helix  current

Collec.tor  to helix  voltage

Collector  dissipation

Power  reflected  from  load

Cathode  current

Altitude

M in.                 Max

-200                      0

MOur\ITING  poslTroN

Any  (but see  cooling).  Tlie barrel  of the  mount must be protected from  strong mag-
netic  fields  such as  from  isolators,  and  should  be  several  centimetres  from  steel
plates.

COOLING

Forced-air

Minimum  air flow  (at  sea  level  and  for
inlet  temperatures up  to  45°C)

for  other altitudes

Temperature

Reference point on  mount  cooler
max.   (see outline drawing)

3. 5           m3/min
50     mmofunter

see page  7

2oo                          0c

YH1210  Page  3



AMBIErIT  TEMPERATURE

Operation  to  full  specification

Stc)rage  for  tube and  mount

PHYSICAL  DATA

Tube

Weight  (approx. )

Mount

Weight  (approx. )

ACCESSORIES

Permanent magnet mount

Base  connector with  5  core cable  (2m  long)

Phase  compensation unit for  19 in.  rack

Min.              Max.

-2o               +5o                 0c

-40

kglb

3.5                   7.7

53                      117

e

Oc

NOTES

1.  To be adjusted for  indicated  cathode  current.

2.   Including a  loss  of approximately  3dB in the phase  compensation unit.

3.  The  intermodulation products  of  the  input  test signals  are  -70dB with respect to
peak sync.  The  signals  are  set at fv = -8dB, fs = -7dB and fsb= -17dB with respect
to peak sync  level.  Vision/sound  ratio  5: I.

4.  Measured with vision signal as  well as  with  combined vision-sound signals.

YH 1210 Page  4



COMMUNICATloNS
TRAVELLING-WAVE  TUBE

OUTLINE  DRAWING  OF  YH1210

YH1210

CO NVERSI0N TABLE

in

0.98

¢1. 26

01. 65

¢2. 05

4.09

4.33

in

4.88

5.00

6.50

16.  54

29.  96

YH1210 Page  5
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OUTLINE  DRAWING OF Mou\IT

I--192--
-r69 +66 -1-

I                   (       ./H,F  output                               i,H.F.input

+

I e(

:   EI+     M6xio'T-I:o                       +

lD

11

-------3675 _,,I_             II           367.5 --I-__ -------760
. -I----      ----845---

All  dimensions  ln   mm

Plug connections  to mount

Heater Broun'

Heater/Cathode Broun/Yellow

Cathode Yellow

Grid  I Green

Grid 2 Blue

Earth via  mount Black

The helix is  internally  connected to  the tube body,  which in turn is  cormected to the
mount.  The mount is  earthed.
The  collector  is  electrically  isolated  from  the  tube  body  and  is  comected to  its
power  supply via the flying lead.

CONVERSION TABLE

in                            mm                             in
0.217                              192                                       7.56
0. 492                            198                                    7. 80
1.  89                               367.  5                             14.47
2. 36                             420                                16. 53
2. 60                             760                                29. 92
2.  72                               845                                  33.27

YH1210 Page  6
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COMMUNICATIONS
TRAVELLING-WAVE  TUBE

n
YH1210

6050403020'00

/
/

/
/

/

/

12

ADDITIONAL  AIR VOLUME  PLOTTED
AGAlr`TST  ALTITUDE

34
Altitude (kin)
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Gain(dB)    60                                   50                                  40                                  30

f  = 700MHzIk=850mAVg,=-100VVhelix=Vcoll //// / / //// / / / ///
// / / / / 7 `

// / ',// 7+,

// / / /,/ / // / /
/// / / / /,// / // / / /
// / / JE`` / 7 / / / /// / /',///,

+y`®` Ni/ i\
rE //

•

// / / /,/ / / / / // /
// / /,// / // / // / /
// I / / / // / / // /// ',/ // //
Z X X

10-1                                            1                                                 1o

OUTPUT PoWER PLor[TED AGAINST
INPUT POWER

102      Pin     (mwi     103

•:=-
L=
T+
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MAGNETRONS

n

a

A

rl

YJ I o90
YJ109I

QUICK REFERENCE DATA

Meehanically  tuhable  rugged  magnetron  with   low  frequency  temperature
coefficient and pulling figure.  Suitable for high altitude operation.

Frequency            YJ1090                                                               9. 0 to 9. 5                  GHz
YJ1091                                                                   8.5  to 9.0                    GHz

Power outyut ®ulsed)                                                                          50                          W

To be read in conjunction with
GENERAL  OPERATIONAL RECOMMENDATIONS - MICROWAVE DEVICES

Unless otherwise stated,  data is applicable to both types

CHARACTERISTICS

Min.               M ax.

Frequeney (tunable over the range)       YJ1090                  9.0                 9.5
YJ1091                      8. 5                    9.0

Pulse voltage (Ipulse= 0. 9A)                                                        1. 025             1. 350

R. F.  pulse power outyut (Ipulse= 0. 9A)                             30

Frequency pulling (v. s. w. r. = 1. 5 : 1)

Frequency temperature coefficient
over the range Tanode= 60  to 100°C

Frequency modulation under
vibration of 12g (50 to 2000Hz)

hput capacitance

FrequeneyPushing(Ipulse=°.9A)

3.0

0.1     MHz/degc

3. 0                  MHz

6.0                      pF

25             unz/rnA

TYPICIAL  OPERATION at i = 9. 25GHz  (YJ1090)  and f = 8. 75GHz  (YJ1091)

R. F.  pulse power output
Duty factor
Pulse duration
Pulse repetition frequency

Heater voltage (running)
Pulse curent
Pulse voltage
Pulse input power
Rate of rise of voltage pulse
Men input curent
Men input power
Mean r. f.  output power
Frequency pulling (v. s. w. r. = 1. 5: 1)
Frequency pushing

NOv"BER 1969

W

„S
pulse/s

V
A

kv
kw

yN  / p,fi3

nut
W

mw
MHz

kHz/rnA

YJ1090-I]age 1



CATHODE

hdirectly heated

Vh

i
5.0V

0.5A

Heating time. At ambient temperatures a,bove 0°C the cathode must be heated for at
least 30  seconds before the application Of h.t.

RATINGS (ABSOLUTE MAXIMUM  SYSTEM)

Pulse current
ruse duration
Duty factor
Mean input power
Rate of rise of voltage pulse
Load mismatch (v. s . w. r. )
Temperature of anode block

Min.              Max.

0.7                    1.1                           A
2.0
0 . 004
6.0

10
1. 5: 1

100

HS

W
kv/«s

Oc

END OF LFE PERFORMANCE

The valve is deemed to have reached end of lifewhen it fails to satisfy the following.

R. F.  pulse power output (Ipulse = 0. 9A)

Over the frequency band                            YJ1090
YJ1091

PulseVolta8e(Ipulse=°.9A)

MOUNTING POSITION

20W

Min.               Max.

9.0       to       9.5                    GHz
8. 5       to       9. 0                    GHz

1.025     to     1.350                  kv

Any

COOLING

h  normal  circumstances  natural  cooling  is  adequate  but where the ambient tern-
perature  is  abnormally  high,  or where convection cooling is restricted,  provision
for  conduction  cooling may be made by a clamp, of non-magnetic rna.terial,  around
the body.

OPERATING  NOTE

Adjustment of the tuning mechanism beyond the stated frequency limits must not be
attempted.

PHYSICAL DATA

Weight Of magnetron

kglb

0.23                 0.5

YJ1090-Page 2
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MAGNETRONS

a

®

®

OUTLINE DRAWING OF  YJ1090 AND  YJ1091

i.  \`-` 3 holes   No.6 -32UNC x
3  deep  max.
Equispaced  on  PC,D. 27

3  holes   No.6 -32 UNC   x
4.5   deep   max.
Equispaced   on   P.C.D.27

Tun`ing   nut.  6BA  hex,socket

ALL   dimensions    in    mm

For conversion table see Page 4

YJ1090-Page 3



CONVERSION TABLE
(Rounded outwards)

mmin

3  rna.x.                                                        0.12  max.

4.5 max.                                                  0.18  max.

6. 6/6.2                                                    0. 260/0.244

6. 5/6.4                                                     0.256/0.252

7. 95/7. 82                                                   0. 313/0.308

10.13/9. 88                                                   0. 399/0. 389

¢13.0/12.5                                              @.512/0.492

16/14                                                           0. 63/0.55

25.00/24. 65                                                0. 984/0. 970

27                                                                              1.06

¢32. 5/32.0                                              ¢1. 28/1. 26

41.85/41. 50                                               1. 647/1. 634

95. 7 max.                                                   3. 77  max.

2038

YJ1090-Page 4
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MAGNETRON

rl

®

a

A

TENTATIVE  DATA

YJ1390

QUICK REFERENCE DATA

X-Band,  fixed frequency,  pulsed rna.gnetron.

Frequency  (fixed within the band)                                           9. 380 to 9.440           GHz

Power output  trieak)                                                                               1. 4                        kw

C onstru ction                                                                                                            Packaged

Output connection                                                                                Waveguide  16 flange

To be read in conjunction with
GENERAL OPERATIONAL RECOMMENDATIONS -  NICROWAVE DEVICES

JUNE  1972 YJ1390  Page  1



TEST  CONDITIONS AND  LIMITS

The magnetron is tested to comply with the following electrical specification .

Test conditions

Heater voltage                                                                                 6.3

Anode current  (mean)                                                                   2.25

Ifuty factor                                                                                           0.001

Pulse duration  (tp)  (see note 2)                                                  0.5

v. s.w.r.  at outyut connection (max.)                                     1.05:1

Rate of rise of voltage pulse  (see note 3)                           70

Idmlts and characteristics

Anode voltage  toeak)

Power output  (mean)

Frequency  (see note 4)

R. F.  Bandwidth at  1/4 power
(see notes 2  and 5)

Frequency pulling (see note 6)

Minor lobe level  (see note 5)

Stability  (see note  7)

Frequency pushing (see note 8)

Cold impedance

Heater current

Frequency temperature coefficient

Input capacitance

ran.                    Max.

1.8                          2.2                           kv

1.2W

9. 380                     9.440                   GHz

2t;5                 rm z

18                           nfflz

6.0                                                           dB

0.25                             %

2. 5              rmz/A

see note 9

see note  10

see note  11

see note  12

¥J1390 Page 2



MAGNETRON

TYPICAL OPERATION

Operating conditions

Heater voltage

Anode current  toeak)

Pulse duration (tp)

Pulse repetition rate

Rate of rise of voltage pulse

Typical performanc e

Anode voltage  (peak)

Power output  ®eak)

Power output  (mean)

CATHODE

Indirectly heated

Heater voltage

Heater current

Heating time  (min.)  (see note  1)

ZiiE

A

a

Y1 I 390

Condition  1        Condition 2

6.3                             6.3

2.25                           2.25

0.1                              0.5

1500                          1500

6060

2.0                             2.0

1.4                               1.4

0.21                          1.05

V

A

«S

pulse/s
kv/«s

RATINGS  (ABSOLUTE  MAXIMUM SYSTEM)

These ratings  cannot  necessarily  be  used  simultaneously  and  no individual rating
should be exceeded.

inn.                    Max.

Heater voltage  (see note  13)

Anode voltage  toeal{)

Anode current  (peak)

Power input  toeak)

Pulse power input (mean)

mty factor
Pulse duration  (tp)  (see note 2)

Rate of rise of voltage  pulse (see note 3)

Anode temperature

v . s . w . r .  at output connection

5.7                              6.9

1.9

0.05

V

2.2                         kv

2.5                            'A

5.5                       kw

8.25                          W

0 . 0015

1.0                            „s

7 0                    kv/#s

120                               0c

1.5:1

YJ1390  Page  3



END OF  LIFE  PERFORMANCE

The  quality of  all  production is monitored  by  the random selection of  magnetrons
which are then life tested under the stated test conditions . If the magnetron is to be
operated under different conditions  from  the  stated  test conditions,  Mullard  Ltd. ,
should  be  consulted  to  verify  that  the  life will  not  be affected.  The magnetron is
considered to have reached the  end of life when it  fails to meet the following limits
when tested as on page 2 .

Anode voltage  ®eak)

Power output  (mean)

Frequency

R. F.  Bandwidth at  1/4 power

Stability

MOUNTING  POSITION AND  STORAGE

Mounting position

Mounting and storage precautions

NIn.

1.8

1.0

9 . 380

Any

see note  14

OUTPUT  COUPLER

The output connection  of the magnetron should be directly connected to a waveguide
choke flange type  UG-40B/U  (5985-99-083-0051) .

COOLING Natural

PIIYSICAL DATA

k8lb

Weight  of magnetron                                                                1. 02                      2. 25

Weight of magnetron in storage  carton                         1. 82                     4. 0

mmin

Dimensions  of  storage  carton                                    190X190X280     7.5X7.5xll

VIBRATION

The magnetron is vibration tested to ensure that it will withstand normal conditions
of service .

NOTES

1.  For ambient temperatures above -15°C the cathode must beheated for at least30
seconds beforethe application of h.t. For ambient temperatures between -15 and
-35°C  the cathode heating time is 45  seconds minimum.

2 .  Thetolerance of curt.ent pulse duration  (tp)  measured at  50%  amplitude is  ± 1097o .

3 .  Defined as the  steepest tangent to the leadingedge of the voltage pulse above  8097o
amplitude.

YJ1390  Page 4



MAGNETRON

NOTES  (contd.)
f\

®

0

®

YJ1390

4 .  Magnetrons with other frequency ranges can be supplied to order .

5 .  With the magnetron operating into a v . s .w. r. Of 1. 5 : 1 varied through all phases
over an anode current range of 1. 9 to 2. 5A peak.

6.  Measured at an anode current of  2.25A  peak under matched conditions.  A  mis-
match of 1. 5: 1 is then varied through all phases .

7 .  Measured as in note 5. Pulses are defined as missing when the r.f. enel.gy level
is  less than  70% of  the normal  level in  the  frequency range  9.380 to 9.440GHz.
Missing pulses a.re expressed as a percentage of the number Of input pulses applied
during the period of observation after a period of 10 minutes operation.

8 .  Design test only .  Measured over the anode current range of  1. 9 to 2 . 5A  peak .

9 .  The cold impedance is measured at the operating frequency and will give a v . s . w . r .
of > 6 : 1.  The position of the voltage minimum from the face of  the output  flange
into the magnetron is  3 .0 to  9.Omm.

10 .  Measured with aheater voltage of 6 . 3V and no anode input power, the heater cur-
rent limits  are  0.3 to 0.5A.

11.  Designtest only . The maximum frequency change with anode temperature change
(after warming)  is  -0 . 25IVIlz/degc .

12.  Design test only.  The maximum input capacitance is  9pF .

13 .  The rna,gnetron is normally tested with a sinewave heater supply Of  50Hz  and  is
suitable  for operation  from 50Hz  to  3kHz sine or square-wave supply.  Mullard
Ltd. , should be consulted if the magnetron is tobe operated with a heater supply
having different frequency or waveform conditions .

14 .  When mounting and handlingthe magnetron, care must betaken to prevent demag-
netisation.  It is necessary to keep all magnetic materials as  far as possible,  at
least  50mm  (2in) ,  from the magnet.

When storing, magnetrons should bekept as far apart as possible, at least  150mm
(6in) .  During  shipment adequate separation  between magnetrons  is  provided  by
the dimensions of  the inner packs of  the storage cartons and it is recommended
that magnetrons not  in use I)c  kept in these packs .

YJ1390  Page 5



OUTLINE DRAVING 0F  YJ1390

12  7  tinned

rmllimetres

4 min.

a      4.318±0.076

4 .44  ± 0 . 08

a      4.445±0.076

10±2

12.7

15 . 50  ± 0 . 03

16 .255  ± 0 . 025

25  max.

30  max.

Inches

0 .15  min .

a   0.170  ±0.003

0 .1748  ± 0 . 0032

¢   0.175±0.003

0 . 394  ± 0 . 079

0.50

0 . 6102  ± 0 .0012

0.640  ±0.001

0 . 99  max .

1,19  maLx .

Millimetres

34  max.

38.63  ±0.03

41.28  ±0.38

55  max.

69±4

87.96  ±0.03

118  max.

135.50  ±0.17

200

D1184

Inches

1 . 34  max .

1. 5209  ± 0 . 0012

1. 625  ± 0 . 015

2 .17  max .

2 . 72  ± 0 .16

3 . 4630  ± 0 . 0012

4 . 65 mar .

5 . 3347  ± 0 . 0067

7.9

YJ1390  Page  6



MAGNETRON

n

lil

TENTATIVE  DATA

YJ1420

QUICK  REFERENCE  DATA

The Y]1420 is an integral magnet c. w.  magnetron  intended for use  in domestic
microwave  ovens.   With  the  L -C  stabilised supply,  the  tube  can produce  up  to
900W.  It  is  cooled  by forced-air and  has an  integral   r. f.  filter and  thermo-
switch.

Frequency

Power  output

Construction

Output  cormection

2.430  to  2.470             GHz

900W

Packaged with  integral  filter

Probe output  for  coupling to
waveguide  or  cavity

To  be  I-ead in  conjunction  with
GEr\ERAL  OpERATIONAL  REcOMMEI\'DATIONs  -MlcROwAVE  DEv[cEs

r\'OvEMBF,R   i97I \  I  I+20  Pi,rl.    I



TYPICAL  OPERATION (see note  I)

Ope rating conditions

Filament voltage (starting,
standby and operating)

Anode  current (mean) (see note 2)

Anode  current ®eak) (see note 3)

Load v. s. w. I.   (in the direction of sink)

Typical performance

Frequency

Anode voltage

Power output

CATHODE

Directly heated thoriated tungsten

Filament voltage (starting,
standby and operating)

Filament current (nominal) with
filament voltage of 3. IV

Filament resistance  (cold)  (approx. )

Pre -heating time (min. ) (see note 4)

TEST  CONDITIONS AND LIMITS

Test conditions  (see note  I)

Filament voltaLge  (operating)

Anode  current  (mean)  (see note  2)

Load v. s. w. r.

Limits and characteristics

Power output

Frequency

3.1V

3 40                       rnA

0.6A

I. 5:  1

2. 450              GHz

3.8                    kv

900W

3,1V

14A

0. 03                      a

5.0s

3JVu
340                         rnA

1. 05:  I

Min.                     Max.

810 W

2. 430                 2. 470              GHz

Y]1420 Page  2



|v|AGNETRON
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A

YJ1420

RATINGS  (ABSOLUTE  MAXIMUM SYSTEM)

These ratings carmot  necessarily  be  used simultaneously and  no  individual  rating
should be exceeded.

Min.                Max.

Filament voltage

Filament starting current ®eak)

Anode  current ®eak) (see note  5)

Anode  current (mean) (see note 2)

Load v. s. w. r.   (continuous)
(at all phases)
Anode temperature (see note 6)

2.8                        3.4

56

0.i

4:1

14o                          0c

MOuNTING roslTION

Filament (cathode) axis vertical (see outline drawing).  See note mounting,  handling
and storage.

COOLING  (see outline drawing)

TYPICAL  COOLING AIR  FLOW

Forced air  cooling flow rate

Pressure drop

Air inlet temperature

PHYSICAL  DATA

Weight of magnetron

forced air

1. 2           m3/min

25          mm water

250c

kglb

3.1                         6.8

NOTES

1.  Operated from L -C  stabilised supply.

2.  Measured with a moving coil instrument.

3.  The design of the power supply should be such that the maximum ratings of mean
and peak anode current are not exceeded.

4.  This  is  the  minimum  pre-heating  time  required  by  a  'cold'  tube,   before  the
application of anode voltage.

5.  With a mean anode current of 340mA.

6.  Measured at the point indicated on the outline drawing.

Y]1420 Page 3



DESIGN AND OPERATING  INFORMATION

General

lf it is required  to operate the magnetron  under conditions  different  from those
indicated,  Mullard Ltd. ,  should be  consulted.

The equipment should  be designed  around  the magnetron specifications given in
this data and not around one particular  sample,  since ,  due to normal production
variations,   the  design  parameters  of  anode  voltage,   filament  current,   power
output,  etc. ,  will vary around the nominal values.

Anode  supply

The magnetron should  be  operated  from a current stabilised anode  supply.  The
design of  the unit should  be such  that  the limiting values for the mean and peak
anode  currents are not exceeded.

Filament  supply

The secondary of the filament transformer must be well insulated from the primary
since in normal magnetron operation the cathode will be at high negative potential
and the  anode will  be earthed.  The transformer  should  be designed  so  that  the
filament voltage and starting current limits are not exceeded.

Filament  connections

lt is  important to ensure  that  the filament  connectors make good  electrical  and
mechanical contact which will prevent the temperature c,f the filament terminals
rising  due  to  high  contact resistance.  Bad  electrical  connections  cause voltage
drop and thus lower the filament voltage which mayaffect the life of the magnetron.

The electrical  leads  to  the filament  and  filament/cathode  terminals  should  be
flexible in order to prevent undue  stress on the terminals.

Starting and standby

The anode voltage may  be applied  immediately after an  initial warming  time  (5
seconds  minimum) and full  microwave energy is  then immediately available.

Shielding

The  r. f.  radiation from the filament terminals is at a lowlevel.  Detailed informa -
tion on power  supply filtering for interference  suppression may be obtained from
Mullard Ltd.

Magnetron  cleanliness

The r. f.  output  probe and  filament  terminals must  be  kept  clean.  The  cooling
air  should be filtered and ducted to prevent deposits forming during operation.

HANDLING ,  STORAGE  AND MOUNTING

Handling and  storage

The  original packing should be used  for transporting and  storing the magnetron.
The magnetron shouldnot be  shipped mounted inthe equipmentunless precautions
are  taken  to  reduce  shocks  and  vibrations  transmitted  to  the  tube  to  a  value
corresponding to that received  in the  original packing.

Y]1420 Page  4
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MAGNETRON

A

®

a

YJ1420

HANDLING ,  STORAGE  AND MOUNTING  (contd. )

Handling and storage (contd. )

The user  should  be aware of  the strong magnetic  fields  around  the  magnetron.
When  handling  the  tube,  non-magnetic  tools  must  be  used  and  care should  be
taken to avoid damage to watches and other precision instruments.

When  handling  and   storing  the  magnetron,   care  should   be   taken   to   prevent
demagnetisation.  When  the  magnetron  has  to  be unpacked,  for  example,  at  an
assemblyline or for measurement purposes , a minimum distance of  150mm (6 in)
must  be  maintained  between the magnets  of  adjacent  tubes.  It is recommended
that magnetrons be stored in the original packing as the dimensions of the packs
ensure adequate separation between magnets.

MOuntin8

The exterlial r. f.  circuit waveguide launching section should be manufactured in
accordance with the dimensions given on the drawing on page  7. In order to achieve
good contact between the magnetron output andexternal r. f.  circuit it is essential
to fit the I. I.  gasket and to ensure that  the securing screws are tight.  The axes
of  the  magnetron  output  must  be normal  to  the external  fitting  to ensure good
contact with the I. f.  gasket.

The magnetron  should  be  mounted  in a position  which ensures  that a minimum
distance  of  130mm  (5 in)  is  maintained  between  the  magnet  and  any magnetic
materials  (for example,  transformers.  inductors,  etc. ).

Y]1420  Page  5



OUTLINE  DRAWING OF  YT1420

R.F. Output

Anode  connection

Filament  terminals (M5)

Filament  axis

172

Therm(4xM54x¢6'56

r_ 64 II
a+--+-a- '

•,..,.;.i..`.

tl¢29¢36.''
+-   a   -+-

`...........`.

-i- R.F.  ga

11

-0\-i-,2,-
Directionof'coohnga„

ALL   dimensions   in  mm

Y] I 420 Page  6
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MAGNETR.ON

®

rl

WAVEGUIDE   LAUNCHING  SECTION

TS2.3|

Q

T:~+`\-ITJlmllllll-+`+-___L_

34.0+0.2

\oi\o4r:,°n`:2 64.2
63.8

I_---_____-_--________-_-_______-___--_IIIIIIIIL____________________________________

Centring  pin (x2)

|ZBT
IIIIIIRI

8.5
7.5I

IIIiiiii
2.2
1.8

YJ1420

log.22         1t3.28

iiiiifiJ167
Ring  (to  be soldered  in  waveguide)

I-___::

All  dimensions  in  mm

Y]1420 Page  7



LOAD DIAGRAM

d = distance of voltage standing wave minimum
from reference plane towards load

Reference plane            axis of output coupling dome

Power  supply                 single phase full wave

Mean anode  current    300mA

Filament voltage           3.1V

Y]1420 Page  8
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Data of YK1192 based on pre-production tubes

fl

0

h

a

U.H.F.  POWEFI  KLYSTF!ONS

YKlco
YKt®1
yKiro2

Optional ly vapour, vapour condensation, or water-cooled power klystrons in metal-ceramic constructio\n
for 40 kw vi§i_on transmitters and sound transmitters in the U.H.F. bands  lv/V. The tubes have four
external cavities, electromagnetic focusing and a high stability dispenser-type cathode.

QUICK  REFERENCE DATA

Frequency range
YK1190
YK1191

YK1192

Cooling

470to610  MHz
590 to 720  MHz
710 to 860  MHz

vapour, vapour condensation, or water

HEATING:  indirect by d.c.

Cathode

Heater voltage

Heater cllrrent

Cold heater resistance

Waiting time
at Vf = 8,5 V
at stand-by, Vf = 6 V

FOCuSING:  electromagnetic

Focusing coil current

Fiesistance of focusing coils
cold  (20 0C)
operating at an ambient temperature of 20 0C

votes: see page 9
dispenser type

Vf                                             8`,5   V,

lf                     ce       22to27A      rotel

Fzfo                 S                  30  mQ

note 2
min.            300  s
min.                  0  s

<         9 to  12  A
7,2 to 9,5  fl

iEqu

BEAM CONTROL

The accelerator electrode voltage allows adjustment of the beam current between 0 and  100 %.

GEITER-ION  PUMP SUPPLY

Pump voltage,  no-load condition

Internal  resistance of supply

I  During operation the heater voltage may not fluctuate more than ± 3%.

3to4  kv
300  kQ

WARNING
The ceramic part of the output cavity is made of beryllium oxide
the dust of which istoxic.        For the disposal of tubes  observe

government regulations.

(=' Mullard

note 3
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YK1190
YK1191
YK1192

2                           April  1979

Dimensions in mm u
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U.H.F.  power klystrons
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YK1190
YK1191
YK1192

COOLING

Cathode socket and
accelerator electrode

Collector

Drift tubes

Cavities 3 and 4

MASS (net)

Tube

Cavities

Magnet frame with coils and boiler or cooler

air ; q e 0,15 m3/min, ti  max. 40 0C

vapour  (with boiler TE1110),  note 4
volume of water converted to steam:  27 cm3/min
per kw collector dissipation resulting in 43 a/min
steam per kw collector dissipation
water or vapour condensation  (with cooler TE 1194)
q = 35 to 60 Q/min, to max. 80 °C
water; rate of flow to drift tubes and collector
connected  in series q = 9 £/min, ti max. 80 0C,

pi  = 200 kpa  (s= 2 at)

forced air; q =  1,5 m3/min, pi  = 250 Pa  (= 25 mm
H20), ti max. 45 0C

approx.    80 kg

approx.    45kg

approx. 850 kg

MOUNTING

Mounting position:  vertical  with collector up.

To remove the tube from the magnet frame a total  free height of 3,5 in, excluding hoist,  is required.
For detailed mounting and tuning instructions see klystron  instruction manual, delivered with each tube.

ACCESSORIES (note 5)

Each tube is delivered with the following factory fitted accessories:

Col lector radiation suppressor

Accelerator electrode ring

Cathode ring

Heater/cathode connection cable (red)

Heater connection cable (blue)

Accelerator electrode connection cable (yel low)

Set of sealing rings

4                           April  1979
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U.H. F. power klystrons

A

®

fi

fi

YK1190
YK1191
YK1192

ACCESSORIES (continued):                                                         YK1190                    YK1191
•    A.  Accessories to be ordered separately when replacing equivalent other brand types

Magnet flux ring

Spark gap

8,  Accessories required for first equipment

Magnet flux ring

Spark gap

Extension pipes
for drift tubes

Water interconnecting pipes between drift tubes
T1  - T2
T2 - T3
T3 - T4
T4 - T5

Flexible water pipes

between tube and boiler
for vapour cool ing

between frame and tube

tube outlet for water cooling

Boiler for vapour cooling
Or

Cooler for water ccoling

Cavities

I nput coupler

Load coupler for cav.  2 and 3

Output coupler for cavity 4

Arc detector

Magnet frame with coils

Tool set

Spare and optional parts

Collector radiation suppressor

Accelerator electrode ring

Cathode ring

Heater/cathode connection cable

Heater connection cable

Accel. electr. connection cable

Set of sealing  rings

Water protection shield

Recommended circulators
470 to 600 MHz
600 to 800 MHz
790 to  1000 MHz

TE 1 138

TE 1 140

TE 1 1 38

TE 1 140

6x TE 1 133A
2x TE11338

TE1134A
TE 1 134 a
TE 1 134C

•  TE1134D

TE 1138

.  TE1140

TE 1 138

TE 1 1 40

6x TE1133A
2x TE 1133B

TE 1 135A
TE 1 1358
TE 1 135C
TE1135D

TE1145A                  TE1145A

TE1145B                   TE1145B

TE1145C                  TE1145C

TE1110                        TE1110

YK1192

TE1138

TE 1140

6x TE 1133A
2x TE 11338

TE1135A
TE 11358
TE1135C
TE1135D

TE1145A

TE 11458

TE1145C

TE1110

TE1194                      TE1194                      TE1194

3x TE1121A           3xTE1098A           3x TE1191A
lxTE1121D            lxTE1098D            lxTE1191B

TE1122A                  TE1102                      TE1197

2x TE1122B            2xTE1102               2x  TE1197

TE1123                       TE1105                       TE1196

TE1107                      TE1107                      TE1107

TE1108                      TE1108                      TE1108

TE1137                       TE1137                       TE1137

TE1111

TE1141

TE1142

TE 1 146A

TE 1 1468

TE1145C

TE 1 147

TE 1 139

2722162 01551
2722162 01561
2722162 03261

TE1132

TE1141

TE1142

TE1146A

TE11468

TE.1146C

TE1147

TE 1139

(T100/IV-N)
(Tlco/V-N)
(T100/V-3-N)

(=' Mullard

TE1195

TE1141

TE1142

TE 1146A

TE 1 1468

TE 1 146C

TE1147

TE 1 139

April  1979                            5



YK1190
YK1191
YK1192

LIMITING  VALUES  (Absolute  maximum  rating  system)

Heater  voltage

Beam  voltage

Cold  cathode  voltage

Beam  current

Body  current

Acceleratc`r electrode  ciirrent

Col lector  dissipation

Load  v.s.w.r.

Temperature  of tube  envelope

6                             April  1979

max.            9,5         V                   U
max.     -23          -26kv    note6
max.     -27          -30kv    note6
milx..                     1              A

max.                 150              rnA

max.                     6             rnA   note  7

max.                150             kw

max.                   1,5

max.                 175              0C

Mullard (I,



U.H. F.  power 'klystrons

r\

4\

RE

TYPICAL OPERATING CONDITIONS:  YK1190/YK1191

A$ 40 kw vision tr.ansmitter (CCI R-G standard)

Output power, peak sync.

Beam voltage

Beam current

Accelerator to cathode voltage

Body current
without drive
at 45 kw peak sync., black  level

Focusing coil current

Drive power, peak sync.
YK1190 -channel  21

channel 38

YK1191  -channel  37
channel  51

Bandwidth at -1  dB points

Differential gain

Differential  phase

Lincarity  `

Operating efficiency

Saturation output power

Saturation efficiency

YK1190
YK1191
YK1192

gain-tuned efficiency-tuned
operation operation  (examples)

45 45 45 45 kw
-22 -20,5 -22  --25,5 kv
6,3 5,7 4,8 3,8 A
22 20,5 18 16 kv

15 15 15 15 rnA
30 40 40 40 rnA

10,5 10,5 10,0 9,5 A

2 10 6 6 W
1,5 7 4 4 W

1,5 7 4 4 W
1 5 3 3 W

8 8 8 8 MH

80 75 70 70 %

6 7 10 10 de9

701- 65 60 60 %

32 38,5 42,5 46,5 %

55 -60 46.5 46,5 kw
40 43 44 48 %

As 4 kw/8 kw sound transmitter (CCI R-G standard)

Output power

Beam voltage

Beam current

Accelerator cathode voltage

::]Cvues;nogwce°r:)'Current

Bandwidth at -1  dB points

(=' Mullard

note 9
note 9
note 9
note 9
note '0
note 1 1

note 1 I

note 12



YK1190
YK1191
YK1192

TYPICAL OPERATING CONDITIONS:  YK1192

As 40 kw vision transmitter (CCI R-G standard)

Output power, peak sync.

Beam voltage

Beam current

Accelerator to cathode voltage

Body current
without drive
at 45 kw peak sync., black level

Focusing coil current

Drive power, peak sync.

Bandwidth at -1  dB points

Differential  gain

Differential phase

Linearity

Operating efficiency

Saturation output power
Saturation efficiency

As 4 kw/8 kw sound transmitter (CCIF`-G standard)

Output power

Beam voltage

Beam current

Accelerator to cathode voltage

Focusing coil current
` Drive power

Bandwidth at -1  dB points

8                           April  1979

4,59
-23          -23

1,1                     1,3

~7$8

4,5
-25,5

1,0

as 6,5

For detailed mounting and tuning instructions
see klystron instruction manual,

delivered with .each tube.

note 9

note  10

note  1 1

note  1 1

note  12

e
Mullard (='



U.H.F. power klystrons  ~

n

0

a

YK1190
YK1191
YK1192

Notes
1.      When switching on the heatervoltage, the heatercurrent must never exceed a peak value of65 A.
2.       In cases of a mains failure an  interruption up to 30 s can be tolerated without new preheating.

After min.10 minutes of stand-by heating time at 6,0 V, the beam current may be switched on;
the heater voltage must be increased to its nominal value of 8,5 V simultaneously.  Operation under
stand-by conditions is restricted to continuous periods of 2 weeks at a time. Stand-by periods
should be separated by similar periods of rest or full operation.

3.      To ensure that the klystron  is ready for imiT`ediate operation the ion getter pump should be
operated at least every 6 months during storage, 3 months being recommended.  For details see
klystron instruction manual.

4.       In order to avoid corrosion of the cooling system, pure deionised water must be used as the
coolant (resistivity min.  10 kn.cm).

5.      Correct operation of the tube can be guaranteed only if a set of accessories, approved by the tube
manufacturer, is used.The operating tube generates X-rays which can penetrate the ceramic parts
of the tube envelope.  In order to reduce the radiation at any accessible points to an officially
admissible,  non-dangerous, level the tube must be shielded and any possible radiation path must
be blcoked by at least  1  mm of brass or an equivalent portion of non-magnetic X-ray absorbing
material. The proper iise of our accessory parts will  provide the necessary shielding.

6.       Pertaining to the highest value:  special  high-voltage protection on tube is required. When using
this value please contact the tube manufacturer beforehand.

7.      The accelerator electrode vpltage must not be positive with respect to the body (ground).
8.I      lf the accelerator electrode is connected to the body (ground) via a  10 kQ resistor, the beam

current is within ± 5% of the value given in the graph of Fig. 3.
9.      The drive power isdefined as the power delivered to a matched load.
10.    Varying the input level bet\^reen black and white at any sideband frequency within this bandwidth

will  not cause a variation of the peak sync. output power exceeding 0,5 dB.
11.    Measured with a sawtooth signal  from black level to peak white occurring at each line and super-

imposed colour subcarrier witti a  10% peak to peak amplitude.
12.    Measured with a ten-step.staircase signal from black level to peak white cecurring at each line.
13.    Where the ceramic of the output section  is beryllium oxide, this is indicated on the tube. The dust

of beryllium oxide is toxic.  For the disposal of burnt-out tubes observe government regulations.
For adjusting the beam current in sound operation a voltage divider should be dimensioned
according to an accelerator electrode current of max.  1,5 rnA.

9
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DEVELOPMENT   SAMPLE  DATA
This  information   is  derived  from  development  s8mples  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  pToductior`

A

a

a

U.H.F.  POWEP  KLYSTRON

YK1198

Optionally vapour, vapour condensation, or water-cooled power klystron in metal-ceramic construction
for 58 kw CW amplifiers. The tube has four external cavities, electromagnetic focusing and a high
stabil itv dispenser-type cathode.

QulcK REFERENCE DATA

Frequency range

Cooling

800   MHz

vapour, vapour condensation, or water

HEATING:  indirect by d.c.

Cathode

Heater voltage

Heater current

Cold heater resistance

Waiting time
at Vf = 8,5 V
at stand-by, Vf = 6 V

FOCUSI NG:  electromagnetic

Focusing coil current

Resistance of focusing coils
cold  (20 0C)
operating at an ambient temperature of 20 °C

notes; see page 9

dispenser type

Vf                                      8,5   V*

lf            a=             22 to 27   A             note 1

F3fo        =                         30mQ

note 2
Tw         min.                 3cOs
Tw         min.                      0  s

9 to  12   A

7,2 to 9,5  a
iTm

BEAM CONTF30L

The accelerator electrode voltage allows adjustment of the beam current between 0 and  100%.

GETTER-10N  PUMP SUPPLY

Pump voltage, no-load condition

Internal  resistance of supply

3to4  kv
300  kn

WARNING
The ceramic part of the output cavity is rude of beryllium oxide
the dust of which isto_xic.        For the disposal oftubes observe

government regulations.

i.   During operation the heater voltage may  not fluctuate more than ± 3%.

(=7 Mullard
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YK1198

MECHANICAL DATA

Fig.1.

2                             April  l979`

Dimensions  in mm u
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lJ,H.F. power klystron

a

a

COOLING

Cathode socket and
accelerator electrode

Collector

Drift tubes

Cavities 3 and 4

MASS  (net)

Tube

Cavities

Magnet frame with coils and  boiler or cooler

YK1198

air; q  z¥ 0,15  m3/min, ti  max. 45 0C

vapour (with  boiler TE1110),  note 4 volume of
volume of water conwirted to steam: 27 cm3/min
per kw collector di`ssipation resulting in 43 2/min
steam per kw collector dissipation

.water c" vapour condensation  (with cooler TE1194)
q = 35 to 60 Q/min, to max. 80 0C
water,. rate of flow to drift tubes and collector
connected  in series q ee 9 2/min, ti  max. 80 0C,
pi = 200 kpa  (% 2 at)

forced air; q =  1,5  m3/min,  pi =  250 Pa  (es 25 mm
H20), ti max.  45 0C

approx.    80kg

approx.    45kg

approx.  855 kg

MOUNTING

Mounting position:  vertical  with collector up

To remove the tube from the magnet frame a total  free height of 3,5 in, excluding hoist,  is required.
For detailed mounting and tuning instructions see klystron  instruction manual, delivered with each
tube.

(=' Mullard 1979                              3



YK1198

ACC ESSO R I ES

Set of sealing  rings

Col lector radiation suppressor ( factory fitted)

Accelerator electrode ring (factory fitted)

Cathode ring  (factory fitted)

Water interconnecting pipes between drift tubes
T1  -T2
T2 - T3
T3 - T4
T4 - T5

Extension pipes
for drift tubes

Flexible water pipes
between tube and boilar
between frame and tube
tube outlet

Boiler for vapour cooling
Or

Cooler for water cooling
l<=j   `

Magnet flux  ring

Water protection shield

Spark gap

Heater/cathode connection cable ( red)

Heater connection cable  (blue)

Accelerator electrode connection cable  (yellow)

Cavities

I nput coupler

Load coupler for cavities 2 and 3

Blind  flanges

Output coupler for cavity 4

Arc detector

Magnet frame with  coils

Tool set

F]ecommended circu lator

4                              April  1979

TE 1 147

TE1195

TE1141

TE 1 142

TE 1135A
TE1135B

TE 1 135C
TE 1135D

6 x TE 1133A
2  x  TE11338

for vapour cooling          for water cooling
TE 1145A
TE1145B                                TE1145B

TE 1145C

TE1110

TE1194

TE 1 138

TE 1 139

TE1140   `

TE 1 146A

TE 11468

TE 1146C

3 x TE1191A
1  x  TE11918

TE 1102

2 x TE1102

3 x TE1157

TE1192

TE 1 107

TE1193

TE 1137

2722162 01561  (T100/V-N)

Mullard (=7
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u.H.F. power klystron

EiFI

ill

LIMITING VALUES (Absolute maximum rating system)

Heater voltage

Cathode voltage

Cold cathode voltage

Cathode current

Drift tube current

Accelerator electrode current

Col lector dissipation

Load v.s.w.r.

Temperature of tube envelope

TYPICAL OPERATING CONDITIONS

As 58 kw CW amplifier

Output power

Cathode voltage

Cathode current

Accelerator to cathode voltage

Drift tube current
without drive
at 58 kw

Focusing coil  current

Drive power, at 800 MHz

Bandwidth at -1  dB points

Operating efficiency

YK1198

max.       9,5V

max.    -28  kv
max.    -30  kv
rrt2lx.          1   A

max.        60  rnA

max.           6   rnA        note5

max.150   kw

max.        1,5

max.175   0C

(=' Mullard April  1979                              5



YK1198
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I I I I I I I
I I

upper limit
11

11

/ // //
//

/
/

I I I I I I/

/

10                                    20                                   30

accelerator to cathode voltage  ( kv )

Fig.  2.
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U.H.F. power klystron

rl

i
c5

aLa

YK1198

WARNING -Health hazard

1.  X-radiation

Correct operation of the tube can be guaranteed only  if a set of accessories, approved by the tube
manufacturer,  is used.  The  operating  tube generates  X-rays which can penetrate the ceramic parts
of the tube envelope.  In order to reduce the radiation at any accessible points to an officially
admissible, non-dangerous,  level the tube must be shielded and any possible radiation path  must be
blocked by at least  1  mm of brass or an equivalent portion of non-magnetic X-ray absorbing material.
The proper use of our accessory parts will  provide the necessary shielding.

2. R.F. radiation

P.F.  power  may beemitted not only through the normal  output coupling but also through other
apertures  (e.g.  r.f.  leaks).  This r.f.  power may  be sufficiently  intense to cause danger to the human
body, particularly to the eyes.  Such  radiation may be increased  if the tube is functioning  incorrectly.

3.  Beryllia ceramic

The ceramic of the output section  is beryllium oxide, the dust of which  is toxic.  For the disposal of
burnt-out tubes government regulations must be observed.

LIJ       Notes
J       1. When switching on the heater voltage, the heater current must never exceed a peak value of 65 A.

±     2. ;nftcearse; i:: : om:jjnnsu::I: uorfes::n':.t:;r: :::?nngut?mt: a3t°6S,6avn, :%°b'::amtecdu #:tnht°:ta; ebwe :te,::::jdn%.n ,.

a         :haen:::;e:::|tj::oenT rss:e%:r: :tcer:at=dc::t[,tnsuno°uT ;near'jov::uoef°2f :'e5ekvs sa'tmau{::n:°sut:I:a.3;e:::: ::su nder
I-            should be separated by similar periods of rest or ful.I operation.
Z       3.  To ensure that the klystron  is ready for immediate operation the ion getter pump should be

=           :Pyesrtartoend jants{:::%Vner#numa?.nths during storagei 3 months being recommended.  For details see
4.  In order to avoid corrosion of the cooling system,  pure deionized water must be used as the coolam

I             (resistivity min.10 kQ.cm).

ii[ 5.  The accelerator electrode voltage must not be positive with respect to the body  (ground).
6.  If the accelerator electrode is connected to the body  (ground)  via a  10 kn resistor, the cathode

-J             current  iswithin  ±  5%ofthevalue given  in  thegraph  of  Fig.  2.
a       7. The drive power isdefined asthepowerdelivered to a matched load.

(=' Mullard



DEVELOPMENT   SAMPLE   DATA
This  lnformatjon   is  derived  from  development  samples  made  available
for  evaluation.  It  does  i`ot  form  part  oi  our  data  handbook system  and
does   not   necessarily   Imply   that   the   device   will   go   Into   production

A

a

EiH

iE

U.H.F.  POWEP  KLYSTFioN

YK1220

Optionally water, vapour condensation, or vapour-cooled power klystron, in  metal-ceramic construc-
tion for  10 and  15 kw vision transmitters and sound transmitters in the  U.H.F. bands  lv/V. The tubes
have four external cavities and a high stability dispenser-type cathode.

QUICK  REFEFiENCE  DATA

Frequency range                                                                                                470 to 860   MHz

Cooling                                                                                                                    vapour, vapour condensation, or water

HEATING;  indirect by d.c.

Cathode

Heater vol tage

Heater current

Cold heater resistance

Waiting time
at Vf = 5,5 V
at stand-by, Vf = 4,5 V            '

FOCUSING

Focusing coil  current

Besistance of focusing coils
cold  (20 0c)
operating at an ambient temperature of 20 °C

BEAM CQNTFtoL

notes; see page 9

dispenser type

Vf                                            5,5   V*

If                      ±        20to27Anotel

Rfo                 =                  25  mfl

Tw                   min.            300  s
Tw                    min.                 0  s

8to  12   A

7,2 to 9,5  a
11r2

notes 6,7

The accelerator electrode voltage allows adjustment of the beam current between 0 and  100°/o.

GETTER-loN PUMP SUPPLY

Pump voltage, no-load condition

lntern~al`r5Tsistanceofsupply

note 3

3to4  kv
300  kn

WARNING
The ceramic part of the output cavity is made of beryllium oxide
the dust of which is toxic.        For the disposal of tubes  observe

government regulations.

'  Durir.g operation  the heater voltage may not fluctuate more than  ± 3%.

{=, Mullard April  1979                               1



YK1220

MECHANICAL  DATA
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YK1220U.H, F. power klystron

A



YK1220

COOLING

Cathode socket, accelerator electrode,
drift tubes and cavities

Cathode socket only, during stand-by

Collector

MASS  (net)

Tube

Cavities

Magnet frame with coils

forcedair,timax.50°C;whenusingTE1188:              1/
q  ae  1,5 m3/min,  pi  =  250 Pa

forced air, ti  max. =0 OC, q a 0,1 5 m3 /min

vapour with  boiler, note 4
volume of water converted to steam:  27,cm3/min
per kw collector dissipation  resulting  in 43  £/min
steam  per kw collector dissipation;
water or vapour condensation  (with cooler)  q min.
0,4  I/min per kw collector dissipation, to max.
80 0C, see graph  of  Fig.  3.  For  10 2/min,

pi  =  16  kpa.

approx.    25 kg

approx.    45 kg

approx. 220 kg

MOUNTING

Mounting position: vertical with collector up

To remove the tube from the maLgnet frame a total free height of 2,5 in, excluding hoist, is required.

ACCESSORIES (note  10)

Set of 3 sealing rings

Collector radiation suppressor

Spark gap

Heater/cathode connection cable

Heater connection cable

Accelerator electrode connection cable

Cavities

I nlet coupler.

Load coupler for cavities 2 and 3

Output couplet for cavity 4

Arc detector (optional)

Magnet frame with coils

Collector jacket for water or vapour
condensation cooling

Boiler for vapour cooling

Tool set

lsolator  (optional)

4                             April  1979

TE1181

TE 1 182

TE 1183

TE 1184A

TE 11848

TE 1 184C

3 x  TE 1 185A
1  x  TE11858

TE 1 186A

2 x TE 11868

TE 1 187

TE 1107

TE 1 188

TE 1189

on  request

TE 1 190

Ilo/lv-N  or  Ilo/V-rl

note  10

u

®
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V.H.F.. povrer klystron

A. LIMITING VALUES (Absolute maximum  rating system)

Heater voltage

Beam voltage

Cold cathode voltage

Beam current

Body current

Accelerator electrode current

collector dissipation

Load v.s.w.r.

Temperature of tube envelope

Static pressure in the cooling system

iI

I

I

I

I             \

\ \ . '\\ \.\\\\\

Iut\\\\\\

»`\`,\J:\`\\\\\
•tom

ax iI

I

I

I

II

ti maxI I

lJ
I

/

88::

I

II

r

L !1

HYapou
rco

rationI wate,cool,rg

0,2                0,4                0,6                0, 8
Q  (I/min  kw)

Fig.  3.

YK1220

max.       6,5V

max.    -20  kv
max.    -21   kv
max.          3  A

max.        80  rnA

max.          6  rnA   notes
max.       40   kw

max.        1,5

max.1750C

max.      400  kpa   (ct;4at)

VX7.sO94

I'`t       '        ';+

i;

I+ I

I _i_
-i

ii +
+I .,   11-

T`I i,'

-, i_

' i )I .;
t_L

i •+
i-

+I

.i,-
+

I +
t.-

t+ + 1-+-

I

I + I

I

+ +iI + r

•  ,--  -+ i ++

+
irl L I

:++

'J

I I I
5                   7, 5                  '0                I 2,5

Accelerator to cathode voltage ( kv)

Fig.  4.
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YK1220

TYPICAL OPERATING CONDITIONS

As 10 kw vision transmitter (CCI R-G standard)

Channel

Output power, peak sync.

Beam voltage

Beam current

Accelerator to cathode voltage

Body current
without drive
at black level

Focusing coil current

Drive power, peak sync.

Bandwidth at -1  dB points

Operating efficiency

As sound transmitter (CCI R-G standard)

Output power

Beam voltage

Beam current

Accelerator cathode voltage

Body current

Fcousing coil current

Drive pover
channel  21

channel  51

channel 68_

Bandwidth at -1  dB points

Operat.irig efficiency

6                             April  1979

1,1

-14     -16

0,3 5        0,3
s3    ae2,5

21            51           68

11               11               11    kw

14      -15      -16  kv
81,551,50A       note6

0        es9    z$8,5  kv    note7

o     es   9       s5  rnA

EI

40     ee35     s30  rnA

10            9            9   A

6            3            2W      note8

8             8            8   MHznote9

43      47      45%                 u

2,2
-14     -16

0,45        0,4
s3,5   s3,5

5,5  kw
-18,5  kv

0,8A      note6
R35,5   kv    note7

z=15                   sl5               sl5mA

10                                10                         11    A

4                            4                      4  W      note`8

2                           2                      2  W      note8

1                                1                           1   W       note8

>3cO                >3cO           >300  kHz
22                        34                   37  %

Mullard (='



V.H. F. power klystron

fl TYPICAL OPERATING CONDITloNS (continued)

As 15 kw vision transmitter ((Ccm-G standard)

Channel

Output power, peak sync.

Beam voltage

Beam current

Accelerator to cathode voltage

Body current
without drive
at black level

Focusing coil current

Drive power, peak sync.

Bandwidth at -1  dB points

Operating efficiency

As sound transmitter (Col R-G standard)

Output power

Beam voltage

Beam current

Accelerator cathode voltage

Body current

Focusing coil current

Drive power
chanriel  21

channel  51

channel 68

Bandwidth at -1  dB points

Operating efficiency

YK1220

s5mA
ee40  rnA

9,5A

note 6
note 7

5                     3W      note8

8                      8  MHznote9

43                        47                   45  %

1,65

-16,5     -19

0,35        0.3
s3    ae2,5

3,3           kw~
-16,5      -19kv

0,6        0,5  A      note6
s4,5       §4  kv   note7

sl5                       j$15            rnA

10                                  10              A

44
22

11

> 300                  > 300
2934

(=7 Mullard April  1979                            7



YK1220

WARNING -Health hazard.

1.   X-ndiation

Correct operation of the tube can be guaranteed only if a set of accessories, approved by the tube
manufacturer, is used.  The operating tube generates X-rays which can penetrate the ceramic parts of
the tube envelope.  In order to reduce the radiation at any accessible points to an officially admissible,
nort-dangerous, level the tube must be shielded and any possible radiation path must be blocked by at
least 1  mm of brass or an equivalent portion of non-magnetic X-ray absorbing material. The proper use
of our accessory parts will  provide the necessary shielding.

2.   R.F. radiation

l].F.  power may be emitted not only through the normal  output coupling biit also through other
apertures (e.g.  r.i.  leaks). This r.f. power may be sufficiently  intense to cause danger to the human
body, particularly to the eyes. Such  radiation may be increased if the tube is functioning incorrectly.

Notes
1.       When switching on the heater voltage, the heater current must never exceed a peak value of 70 A.
2.       In cases of a mains failure an  interruption up to 30 s can be tolerated without new preheating.

After min.10 minutes of stand-by heating time at 4,5 V, the beam current may be switched on;
the heater voltage must be increased to its nominal value of 5,5 V simultaneously. Operation
under stand-by conditions is restricted to continuous periods of 2 weeks at a time. Stand-by
periods should be separated by similar periods of rest or full operation.

3.       To ensure that the klystron  is ready for immediate operation the ion getter pump should be
operated at least every 6 months-during storage, 3 months being recommended.  For details see
klystron  instruction manual.

4.       In order to avoid corrosion of the cooling system, pure deionized water must be used as the
coolant  (resistivity  min.10 kQ.cm).

5.       The accelerator electrode voltage must not be positive with  respect to the body  (ground).
6.       For cathode current (tolerance ± 5%) versus accelerator to cathode voltage, see Fig. 4.
7.       The accelerator electrode has to be connected to its supply  (power supply or voltage divider) via

a  10 kn resistor.  For adjusting the cathode current, a voltage divider should be dimensioned
according to an acceleral:or electrode current of max.  1,5 rnA.

8.       The drive power is defined as the power delivered to a matched load.
9.       Varying the input level  between black and white at any sideband frequency within this handwidth

will  not caiise a variation of the peak sync. output power exceeding 0,5 dB.
10.    Coupling for band  lv and band V included.

8                             April  1979 Mullard
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DEVELOPMENT  SAMPLE  DATA
This  infoimation  is  derived  from develoDmenl  aemples m8{.8  eveilable
fur  evBlu@tion.  It does  not  form  part ol our date h8ndi;i}®ri Svst8m end
docs  riot  necesserilv   imply   that   the  device  will   oo   into  production

U.H.F.  POWER  KLYSTRON

YK1230

Optionally water, vapour condensation, or vapour-cooled power klystron, in metal-ceramic construc-
tion for 20 and 25 kw vision transmitters and sound tT@nsmitters in the U.H.F. bands lv/V. The tubes
have four external cavities and a high stability dispenser-type cathode.

QUICK REFERENCE-DATA

Frequency range                                                                                     470 to 860 MHz

Cooling                                                                                                        vapour, vapour condensation, or water

A' HEATING; indirect by d.c.Cathode

Heater voltage

Heater current    `

Cold heater resistance

Waiting time
from cold, Vf = 0 V
from black heat, Vf = 4,5 V

rl

a

FOCuSING

Focusing coil ciirrent

f}esistance of focusing coils
cold (20 0C)
operating at an ambient temperature of 20 0C

BEAM CONTF}OL

notes; see page 8

dispenser type

Vf                                              5,5  V*

lf                     zs            20to27  Anotel

Rfo                  a3                        25  mQ

Tw                  min.                300  s
Tw                   min.                     0  s

8 to  12  A

7,2 to 9,5  a
rfi     rm

notes 6, 7

The accelerator electrode voltage allows adjustment of the beam current between 0 and  100%.

GETTER-loN PUMP SUPPLY

Pump voltage, no-load condition

Internal resistance of supply

note 3

3to4  kv
300  kQ

WARNING
The ceramic part of the output cavity is  mnde of beryllium oxide
the dust of which is toxic.        For the disposal of tubes  observe

government regulations.

•   During operation the heater voltage may not fluctuate more than ± 3%.

{:? Muiiard September 1979



YK1230

MECHANICAL DATA

Fig.1.
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U.H.F. power klystron

a

®

I-   .t-   |

Fig.  2.

YK1230

(=P REullard September 1979               3



YK1230

COOLING

Cathode socket, accelerator electrode,
drift tubes and cavities

Cathode socket only, during black heat

Collector

MASS (net)

Tube

Cavities

Magnet frame with coils

qu
forced air, ti max. 50 °C; when.using TE 1188:
q es  1,5 m3/min, pi = 250 Pa
forced air, ti max. 50 0C, q es 0,15 m9/min

vapour with boiler TE 1189D, rtote 4
volume of water converted to steam: 27 cm3/min
per kwi collector dissipation resulting in 43 "min
steam per kw collector dissipation;

water or vapour condensation (with cooler
TE11898) q = 16 to 36 £/min, 90 0C, see graph
of Fig. 3.  For  10 £/min, pi =  16 kpa.

approx.    30kg

approx.    45 kg

approx. 220 kg
®

MOUNTING

Mounting position: vertical with collector up

To remove the tube from the magnet frame a total free height of 2,5 in, excluding hoist, is required.

ACCESSORIES

Set of 3 sealing rings

Collector radiation suppressor

Spark gap

Set of conneetors
(heater, cathode, accelerator electrode)

Cavities

Inlet coupler

Load coupler for cavities 2 and 3

Output coupler for cavity 4;
3: inch, 900-elbow

Magnet frame with coils

Collector jacket for water or vapour
condensation cooling

Boiler for vapour cooling

Tool set and tube lifting yoke

Arc detector
lsolator (optional)

4 September 1979

TE1181

TE1182

TE 1 183

TE1184

TE1185

TE1186C

2 x TE1186D

TE1187C

TE 1188

TE 1 189 a

TE1189D

TE1'90

TE 1107

I  10/lv-N or I  10/V-N u

MELiiard t='



u.H. i. power klystron

iiE
LIMITING VALUES (Absolute maximum rating system)

Heater voltage

Beam voltage

Cold cathode voltage

Beam current

Body current

Accelerator e lectrode cu rrent

Collcetor dissipation

Load v.s.w.r.

Temperature of tube envelope

Static pressure in the cooling system TE11898

`\XXXX`\ \\\\\\
tomax

I

'i IT'a*

/

apo I
Vapour wate I

COndensction coolirg'I I

0,2                0.4.             0,6                0,8
a  (I/min kw)

Fig.  3.

YK1230

max.      6,5V

max.    -24  kv
in.ax.    -26  kv
max.       3,5A

max.100   rnA

max.          6   rnA   notes

max.        70  kw

max.        1,5

max.1750C

max.      400   kpa   (aj4at)

7Z8,'52

0                           5                         10                        15
accelerator to cathode voltage  (V)

Fig.  4.

9 Muiiard September 1979



YK1230

TYPICAL OPERATING CONDITloNS

As 20 kw vision transmitter (CCI R-G standard)

Channel

Output power, peak sync.

Beam voltage

Beam current

Accelerator to cathode voltage

Body current
without drive
at black  level

Focusing coil current

Drive power, peak sync.

Bandwidth at -1  dB points

Operating efficiency

As sound transmitter  (CCI PIG  standard)

Output power

Beam voltage

Beam current

Accelerator cathode voltage

Body current

Focusin© coil current

Drive power
channel  21

channel 45

channel 68

Bandwidth at -1  dB points

Operating efficiency

6               September 1979

`-
21                 45                  68

22                22                  22  kw
-19,5          -20            -22  kv

2,7            2,45                 2,2  A           note 6
es|3,5        Csl2,5          $11,6   kv         note7

o             a;7               e5  rnA
0          =45            s40  rnA
1                    10                      10   A

0                  5                    5  W           note8

8                  8                    8  MHz      rote9

2                45                  45  %

2,2                      4,4          kw
-19,5     -22

0,4     0,35
ee 3,3        e3 3

-19,5     ~22  kv

0,6      0,55  A           note6
s$4,5    tes4,3   kv         note7

$15                      s=  15            rnA
'10                             10             A

4`4

22

11

> 300              > 300
2937

u
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u.H.F. power klystron

ZiiE
TYPICAL 0PEnATING CONDITIONS (continued)

As 25 kw vision transmitter (CCI R-a standard)

Channel

Output power, peak sync.

Beam voltage

Beam current

Accelerator to cathode voltage

Body current
without drive
at black  level

Focusing coil current

Drive power, peak sync.

a      Bandwidthat-1 dBpointshOperating efficiency

[J      As sound transmitter (CCIR-a standard)

uJ     0utputpowor

I      Beamvoltage
=      Beamcurrent<
cO

+
Accelerator cathode voltage

Body cu rront

Z       FoCusingcoil current

=     Dr:Vhea:::e2ri
0          Channel 45Ih channel 68

Bandwidth at -1  dB points

g      Operating efficiency

®

2145

2727
-21       -21,5

32,8
s5  14,7            es  14

a3  10                es7
c555          e 50

11,5                      11

105

88
'      42              45

5,5

2'
0,6

s4,5
$15

'0

4

2

1

>300
42

t=P Mullard

YK1230

68
27kw

-23,5  kv

2,5  A           note6
es 12,7  kv         note7

es 5  rnA
es 45  rnA

llA

5  W           note8

8MHz      note9

46%

Sapt8mbor 1979               7



YK1230

WARNING -Health hazard.

1. X-radiation 'J
Correct operation of the tube can be guaranteed only if a set of accessories, approved by the tube
manufacturer, is used. The operatifig tube generates X-rays which can penetrate the ceramic paFts of
the tube envelope.  In order to reduce the radiation at any accessible poihts to an officially admissible,
non-dangerous, level the tube must be shielded and any possible radiation path must bo blocked by qt
least 1  mm of brass or an equivalent portion of nan-magnetic X-ray absorbing material. The proper use
of our accessory parts will provide the necessary shielding, except for the cathode region. To suppress
radiation from the cathode socket the lower part of the trolley TE 1188 must be closed by sheet metal
(e.g.  1  mm  steel).

2.  f`.F. radiation

f}.F. power may be emitted not only through the normal output coupling but also through other
aperture§ (for example,  r.f.  leaks). This r.t. power may be sufficiently intense to cause danger to the
human body, partieularly to the eyes. Such radiation may be increased if the tut®is functioning
incorrectly.

Notes
1. When switching on the heater voltage, the heater current must never exceed a peak value of 70 A.
2.  In case of a mains failure an interruption iJp to 30 s can be tolerated without new preheating..

After min.  10 minutes of stand-by heatiiig time at 4,5 V (black heat), the beam current may b8
switched on; the heater voltage must be increased to its nominal value of 5,5 V Simultaneously.

3. To ensure that the klystron i§ ready for immediate operation the ion getter pump should be
operated at least every 6 months during storage, 3 months being recommended.  For details see
klystron instruction manual.

4.  In orcler to,avoid corrosion of the cooling system, pure deionized water must be used as the

u

coolant (resistivity min.  10 I(a.cm).
5. The accelerator electrode voltage must not be pasitive with respect to the body (ground).
6.  For cathode current (tolerance ± 50/a) versus accelerator to cathode voltage, see Fig. 4.
7. The accelerator electrode has to be connected to its supply (power supply or voltage divider) via  ' .

a  10 kn resist:or.  For adjusting the cathode curren`t, a voltage divider should be dimensioned
according to an accelerator electrode current of max.  1,5 rnA.

3:I:ery?::gv:hpe°j::ruts,Le:inbeedt:Se::eb?a°c:earndde'jvhej::da:°a:yms::::fn:°fardeduencywithinthisbandwidthu
will  not cause a variation of the peak sync. oiltput power exceeding 0,5 dB.

u
September 1979 REuiiard C7



DEVELOPMENT SAMPLE  DATA
This  information  is deriv.3d from development samples
made  available  for  evaluation.  It  does  not  necescarilv
imply  that  the  device  will  go  into  regular  production.

n

a

AIF}  COOLED  V.H.F.  POWEP  TETF}ODE

YL1610

Forced air cooled coaxial power tetrode in metal-ceramic construction primarily  intended for use as
linear broadband amplifier in band  Ill  TV transmitters and transposers.

QUICK REFERENCE DATA

Class-AB linear amplifier  (vision)

Frequency

Anode voltage

Output power in load, syncrfower galn, sync

250   MHz

5,5  kv
llkw
17dB

HEATING:  direct; thoriated tungsten  filament,  mesh  type.

Filament voltage

Filament current

Filament peak starting current

Cold filament resistance

then Vf = 8 V

The filament is designed to accept temporary voltage fluctuations of ± 5%

TYPICAL CHARACTERISTICS

Vf8V

lf                                   113    A

Ifp          max.      560A

Flfo                             7   mQ

waitingtime:procedurepriortoswitchingSubsequently-VgliVgandVg2:Tw
Vf = 2 V

Tw
30s
5s

ft
r'\

node voltage

Grid 2 voltage

Anode current

Transconductance

Ampl ification factor

CAPACITANCES

Input

Output

r\

(I Mullard December 1981                    1



YL1610

TEMPEl]ATUBE  LIMITS

Absolute maximum envelope temperature

Recommended maximum  seal temperature

COOLING  (tube only)

Tenv     max.      2400C

T            max.     200  °C

Wa h Ti q Pi

kw in OC m3/min Pa

14 0 25 12 1050

10 0 25 8 500

Direction of air flow:  See outline drawing.  The air should  be ducted so that sufficient air  is directed to
the seals to keep the seal temperature below the limit.

MECHANICAL  DATA

Net mass:                       approx. 9  kg

Mounting position:   vertical  with  anode
upord      n

2                 December  1981

©80±8;i

I--070±8:13-
=            ®60+02down.            ff(k)91g2directionofairflow-

I

I

ii

uoulu'` _I--¢50±0,2-,I-2'25±0.2-
II1'

i

I)

Inll 2:0!!3j:59

0     1

7   195rna,0

I

1+
I
-

I

I

1`,\

t'

I

8rf I

t

Ii

8III
_¢4o_I ?Z053t6.2

L                          o164±o,3

u
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Air cooled v.h.f . power tetrode

LIMITING VALUES (Absolute maximum rating system)

r|Frequency

a

Anode voltage

Grid 2 voltage

Grid  1  voltage

Anode current, black

Anode input power, black

Anode dissipation

Grid 2 dissipation

Grid  1  dissipation

OPERATING CONDITloNS

CLASS-AB AMPLI FIER  FOR TELEVISION SERVICE,

ADouble tuned anode circuit, cathode driven

Frequency of vision carrier

Bandwidth  (-1  dB)

Anode voltage

Grid  2 voltage

Grid  1  voltage

Anode current, zero signal

Anode current, black

Grid  2 current, black

Grid  1  current, black

Output power in load, sync

Output power in load, black

Gain,  black

EiE

®

a

ync compresslon
Differential  phase

Differential  gain

L.F.  Iinearity

YL1610

up to    250  MHz

Va                   max.          7   kv

Vg2                max,     800  V
-Vgi             max.     250  V

max.          4  A

max.        20  kw

Wa                    max.         14kw

Wg2                  max.         BOW

Wgi                 max.        80W

f                                        250   MHz

8                                            9   MHz

Va                  a           5,5   kv
Vg2                a           500  V
-Vg1             2            50  V

Ia                      e             1,2   A

la                      se             2,9   A

1g2                    =               70   rnA

1g|                      as                   5   rnA

WQ                                            11    kw

W£                                   6,6   kw

G                                             17   dB

syncin/out  <       30/25
<               3  deg
>90%
>90%

C7 Mullard December 1 981                  3



YL1610

Vg2 = 500V

1g2=

0,6A

'a=  '6A

'g,=2A
a,5A|I,- .-0 .4A

0.3A

Ia= 14A
1,6AI,2A0,8A -,/ .~

- 'Z
12A

-0` A

0.4

/
10AII::I

r=
I

•/,. - 0,1A

I

'1I/
I

I

I
I

I

/ I

I

2A
-

1111= 1A

0,5A

0,1

4                  December 1981

u

u
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Air cooled v.h.f. power tetl-ode

A

®

A

YL1610

Vg2 =80OV

1g,2A
'g 2 = 0,6A

+ 0,5A

1,6A1,2A0,8A
0,4A

0 3A

z- la= 14A

0,4A

-
+ I

12A10A8AIll-

I

'.,
'
-, I

lIIIm

•'/:-

I 0,2 A

1I

0,1A

i /'
6A

''
4A

//.
I

/ 2A

1A

I
0,5A

I

I 0.'A

{3               ARE.1 077 Flo               M ul lard December 1981 5



DEVELOPMENT SAMPLE  DATA
Tliis  inforiT`ation  is deriv,.rd from development samples
made  available  for  evalu8tion.  It  does  not  necessartly
Imply  that  the  device  will  go  into  regular  production.

^. SuPERSEDES  DEVELOPMENT  SAMPLE  DATA OF  NOVEMBER  1980

AIB  COOLED  V.H.F.  POWEP  IETRODE

YL1630

Forced air cooled coaxial power tetrode in metal-ceramic construction primarily intended for use as
linear broadband amplifier in  band  11 I  TV transmitters for vision and  for combined vision and  sound
service.

QulcK  REFERENCE  DATA

TV service

Class-AB linear amplifier  (vision)

Freqiiency

EI node voltage

Output power in  load  (sync)

Power gain  (sync)

TV service (vision and sound combined)

Frequency

Anode voltage

Output power in  load

Power gain

250   MHz

7kv

37,5   kw

17dB

HEATING: direct; thoriated tungsten filament, mesh type.

F ilament voltage

Filament currentft
Eil

ilament peak starting current

Cold  filament resistance

Vf = 2 V
then    Vf =8V

The filament is designed to accept temporary fluctuations of ± 5%

Vf8V

lf                                     185   A

lfp          max.         1000A

Rfo                          4,2  inn
Waiting time,. procedure prior to switching on subsequently -Vgi , Va and Vg2

Tw                             30  s
Tw5s

TYPICAL CHAF!ACTERISTICS

Transconductance

Amplification factor

CAPACITANC ES, grounded grid

Input

EERE"=m

(=7

S             %                  130   rnA/V

"g291    ~                     8

Ci           a                  125   pF

Co         =                  28  pF

Mullard December  1981                    1



YL1630

TEMPERATURE  LIMITS

Absolute maximum envelope temperatu re

Recommended maximum seal temperature

COOLING

Tenv     ::::   :::::       u
T

Wa h Ti q Pi tube only To max.

kw in OC m3/min Pa Oc

20 500 40 20 1000 105

Direction of air flow:  See outline drawing.  The air should be ducted so that sufficient air is directed
to the seals to keep the seal  temperature below the limit.

MECHANICAL DATA

Net  mass                              approx.17 kg

Mountiiig position

2                   December  1981

vertical  with  anode up
or down.

r,I_-_i:;:::i,:=|

I

_1rl

I

I      2t,      I       t       I

•H   5,6  9l

Ill

T-,i
11

-I   ¢42±0,3

`u

Mullard (I,



Air cooled v.h.f. power tetrode

r

A

n

0
fi

LIMITING VALUES (Absolute maximum rating system)

Frequency

Anode voltage

Grid  2 voltage

Grid  1  voltage

Anode current

Anode input power, black

Anode d issipation

Grid  2 dissipation

Grid  1  dissipation

OPERATING CONDITIONS

CLASS-AB AIVIPLIFIER  FOF!  TELEVISION SERVICE,

Double tuned anode circuit, cathode driven

Frequency  of vision carrier

Bandwidth  (-1  dB)

Anode voltage

Grid  2 voltage

Grid  1  voltage

Anode current  (zero signal)

Anode current  (black)

Grid  2 current

Grid  1  current

Output power in load, sync

Output power in  load, black

Gain

Sync compression

Differential  phase

Differential gain

L.F.  Iinearity

YL1630

upto     250   MHz

max.       8,5kv

max.     800  V

9|              max.     250  V
max.           8   A

max.        50  kw

Wa                   max.     22,5  kw

Wg2                  max.      200  W

Wg|                  max.      200  W

f                                        250   MHz

a                                             8   MHz

Va                  ~                7  kv
Vg2                  %            500  V

Vg1                  %           -70  V

Ia                          %                 1,5   A

Ia                     =                 6A

'g2                    =             100  rnA

1g|                       ee              100   rnA

W2                                 37,5   kw

W£                                 22,5  kw

G                                              17   dB

sync in/out             30/25

Ra                   <                3  deg

>90%
>90%

(=' Mullard December  1981                  3



YL1630

-   CLASS-AB R.F. AMPLIFIER  FOR TELEVIsloN SERVICE VISION AND SOUND COMBINED(10:1)

Cathode driven

Frequency

Bandwidth  (-1  dB)

Anode voltage

Grid  2 voltage

Grid  1  voltage

Anode current  (zero signal)

Anode current, black +  line sync

Grid  2 current,  black +  line sync

Grid  1  current,  black +  line sync

Output power in  load  (sync)

Driver output power (sync)

Power gain

lntermodulation products

*   Three-tone test method  (vision carrier -8 dB, sound carrier -10 dB, sideband signal -16 dB with

respect to peak sync = 0 dB), with driver input intermodulation products < -70 dB.

4                    December  1981

u

Mullard (=7



Air cooled v.h.f. power tetrode YL1630

I

1,5AI'g2-

1g,=5A
1,0

'a= OA

4A3A2A
.0'

25A
5A

1A 20A// -0.3 A_0,2

A
15A12A10A

II

I, HIIIi
0,1 A

I
',,,,/ 8A

// 6A

4A

2A

lIIi
1A

0,5A I

10,1A

I

1                         2                        3                       4                         5                        6                        7                        8                        9                       10
Va  (kv)

Vg2 = 500 V; Vf = 8 V.

(=' Mul]ard December  1981 5



YL1630

1g2 =1,5A

'g,=5A 1A

I 30A1[
4A3A2A

/ 0,5A

a

/
25A

1A
. -0,3

0,2 20A

A/ - 0
15A12A'OA

/ 8A

''.I,I/
6A

/
4A

/ 2A

I /
1A0,5AI

I

0,1A

0                       1                       2                      3                      4                       5                       6                       7                      8                      9                     10

Va  ( k V )

Vg2 = 600 V; Vf = 8 V,

6                  December  1981
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DEVELOPMENT SAMPLE  DATA
This  information  is derived  from  development samples
macle   available   for   evaluation.   It  does  not  necessarily

imply  that  the  device  wjll  go  into  regular  production

rl

a
a

rl
a

YL1640

WATER COOLED  100  kw  POWEP  TETRODE

Water cooled  power tetrode  in  metal-ceramic coaxial  construction  for use as  r.f.  and  a.f.  amplifier in
a.in.  broadcast transmitters and scientific applications.

QUICK  REFERENCE  DATA

Class-C

Frequency

Anode voltage

Output power

Class a

Anode voltage

Output  power in  load

f                                         30   MHz

Va                                       11    kv

Wo                               125   kw

Va                                      11    kv

WQ                        2xl5  KIN

HEATING:  direct,. thoriated  tungsten  filament,  mesh  type.

Fi lament voltage

Filament current

Filament  peak  starting current

Cold  filament resistance

Waiting  time

The filament is designed to  accept temporary  fluctuations of ±  5°/o.

TYPICAL  CHARACTERISTICS

Anode voltage

Grid  2 voltage

Anode current

Transconductance

Amplification  factor

CAPACITANCES

Cathode to grid  1

Cathode to  grid  2

Cathode to anode

Grid  1  to  grid  2

r` Grid 1 to anode
Grid 2 to anode

Vf

I
lip

Rfo

Tw

3kv

1kv

25A

140   rnA/V

5

Ckg|            =             180   pF

Ckg2           ~                13   pF

Cka             ~             0,3   pF

Cg|g2        a            300pF

Cg|a            %              2,3   pF

Cg2a           =               47   pF

(=' Mullard December   1981                    1



YL1640

TEMPERATURE  LIMITS

Absolute maximum envelope temperature

Recommended  maximum seal  temperature :env        ::::     :::::   u
Low velocity  air flow should  be directed to the grid  and  filament seals  in  order to  keep the temperature
below 200 0C.

COOLING

Maximum  anode dissipation

Water cooling with  60  I/min

Absolute maximum output temperature

Pressure drop  in  the anode cooler

Absolute maximum  water pressure

MECHANICAL  DATA

Net mass

Mounting position

Fig.1.

2                   December  1981

approx.  35  kg

vertical  with  anode  up

M6  (3xlpitchcircle28,,23ii

-0270±0'3-

00)4.8

919+

I

-   6-0,3-I-''01-,I-M14,

ijil`ix'             I

I24.5

I     a/

I

1,5               in,L::
I,I

11

±o,5'tgi9X|     .±4i45 ±715f:„6

92

|f
91flk)

±0.5            I                                 I      I

3o'±o,5 J6o-010I-fz'14-2117 ±0,3 -±0€-±0,3-+03-

|Z®314,.\

u

u
u

u

150   kw

100   0c

20   kpa

500   kpa

Mullard t='



Water cooled  100 kw power triode

a

a
rl

n
®

YL1640

R.F.  CLASS-C ANODE  AND SCREEN  GRID MODULATION  (CAPRIER  CONDITIONS)

LIMITING  VALUES  (Absolute maximum  rating system)

Frequency

Anode voltage

Grid  2  voltage

Grid  1  voltage

Cathode current

Cathode current  (peak)

Anode  input power

Anode dissipation

Grid  2  dissipation

Grid   1  dissipation

OPEFiATING  CONDITIONS

Frequency

Anode voltage

Grid  2 voltage  (modulation 80%)

Grid  1  voltage

Grid  driving voltage    peak

Anode current

Grid  2  current

Grid  1  current

Driving  power

Grid  2  dissipation

Grid   1  dissipation

Anode input power

Anode output power

Anode dissipation

Efficiency

(=' Mullard

30   MHz

max.               13   kv

max.          1200   V

max.       -800  V

17A

160A

max.           200   kw

max.            150   kw

max.             2,2   kw

max.                  1    kw

30   MHz

%                         11    kv

j=                           1    kv

=            -550  V

700V
c=                           15    A

=                 0,5   A

=                  O,8   A

1kw

500W

120W

165   kw

125   kw

40kw

76%

December   1981                   3



YL1640

A.F. CLASS-B  POWER  AMPLIFIER  AND  MODULATOR

LIMITING  VALUES,  per tube  (Absolute maximum  rating system)

Anode voltage

Grid  2  voltage

Grid  1  voltage

Anode  input power

Anode dissipation

Cathode current  (peak)

Cathode cu rrent

Grid  2  dissipation

Grid  1  dissipation

OPERATING  CONDITIONS,  two tubes  in  push-pull

Anode voltage

Grid  2  voltage

Grid  1  voltage,  lao  =  1   A

Anode current

Grid  2  current

Grid  1  current

Anode  input power

Anode output power

Anode dissipation

Efficiency

4                   December  1981

u
15kv

1,6   kv
-800  V

200   kw

150   kw

160A

20A

2,2 kw        u
1kw

=                      11    kv

z=                      1,6   kv

%             -350  V

2x  10   A

2 x 0,3  A
z=                         0   rnA

2x  110   kw

2 x 15  k:IN

2 x 35   kw

68   0/a

u
u

u

Mullard (=7



Water cooled  100 kw power tetrode YL1640

7Z8Z869

Vg2  =  500 V

1g2= Igli

I    -60AI
1

I 11

_2A
A~ I--1A

4.OA
I2A

1A
30A

20A

1 A

5AI

11AI

0

II
I
I

I

0                           2,5                         5                           7,5                        10

Fig.  2.

(=' Mullard
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YL1640

I1
I92OA I

Vg 2= 10 00 V

I2
91OA P

~{
D, 10 A

-

15 A
I a 1 0

5
A

„ 1
10 A

I

0\ / 5A
A

1 A

/ I
I

.'

'
1/

4 A

' /
'

2 A

10 A

\
5

\

1

0 1A

o                            2,5                            5                            7,5                          10                          T275va     (kv)15

Fig.  3.

6                   December   1981
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Water cooled  100 kw power tetrode YL1640

7Z8 2871

91V)loo0000000loo000000

Vg2  = 1500  V

1g2=10A

5A 2A
/ /

1g,=

I I I-
' ==   ,,`

/ 1A' IBOA

2A I
1AI.

60A
I I.

11
' / Ill 4 A/ /

'
/ '

'
0/

I

\
5A\

I-\
1A

I

.

I

152,5                           5                           7,5                         10                         12   5
'     va   (kv
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DEVELOPMENT SAMPLE  DATA
This  Information  is derived from development samples
made  available  for  evaluation.  It  does  not  necessarily
imply  that  the  device  will  go  into  /egular  production.

AIR-COOLED  F}.F.  POWEP  TETPODE

YL1690

Forced air-cooled coaxial power tetrode in metal-ceramic construction primarily intended for use as
grid-driven  linear amplifier for single sideband, suppressed carrier service.

QUICK  REFERENCE  DATA

aClass.ABl linear SSB amplifier
Frequency

Anode voltage

Output power in  load

r@low€rgiv

HEATING:  direct,. thoriated tungsten  filament,  mesh type

F i lament voltage

Filament current

Filament peak starting current

Cold filament resistance

Waiting time

The filament is designed to accept temporary fluctuations of +50/o

TYPICAL CHARACTERISTICS

Anode voltagefi
Ei]

rid 2 voltage

node current
Transconductance
Amplification  factor

CAPACITANCES, grounded cathode

Input

Output

Anode to grid  1

®

(=' Mullard

10,4   V

lf                               120   A

lfp max                7cO   A

F3fo                       10,5   m8

twmin                        1   s

December   1981                   1



YL1690

TEMPERATURE  LIMITS

Absolute maximum envelope temperature

F!ecommended maximum seal temperature

Tenv     max.      2400C

T            max.      200  0C

COOLING

Direction  of air flow:  see cooling curves.  The air should  be ducted so that sufficient air is directed to
the seals.

7Z88295

1 6

1 4

12

10\ I

116

m3/mi\\
8                             10                            12                            14                           16

Wa  ( kw )

V

u

1`

2                   December  1981 Mullard (I,



Air cooled v.h.f. power tetrocle

AMECHANICAL DATA` Net weight:  approx.  11  kg

Mounting position:  vertical  with anode up or down

=¢82

-¢70
-¢60±0

YL1690

Dimensions in mm

:3-#-.2-2-I

'

=

'- loo
tl- '5

6,51

-¢75--
¢164±0,3

7Z86Z86

rim  for tube  extractor

The electrode connection arrangement allows full  isolation  of input and output resonant circuits, and
r,r^,,;J^^  ^-+:_-I  -_-_^_  __:I/__I,___,_  L..____       ,

riro°:!edue:r:,?::::'ns:::euTr::i.d/Cathodebypasswhenoperatedasagrid-driven;mpiif-i;r.

(=' Mullard December  1981                    3



YL1690

R.F. CLASS-AB  LINEAR  AMPLIFIER, SINGLE SIDEBAND, SuPPRESSED CARRIER

Unless otherwise specified the voltages are given  with  respect to the cathode.

LIMITING  VALUES  (Absolute maximum  rating system)

Frequency

Anode voltage

Grid  2 voltage

Grid  1  voltage

Anode current

Anode  input power

Anode dissipation

Grid  2  dissipation

OPERATING  CONDITIONS

Frequency

Anode voltage

Grid  2 voltage

Grid  1  voltage

Grid  1  driving voltage,  peak

Anode current

Grid  2 current

Grid  1  current

Anode input power

Anode dissipation

Output power in  load  (PEP)

Total  efficiency

lntermodulation  distortion
3rd order

5th  order

Notes

1.  To  be adjusted to zero signal  current.
2. With  reference to zero dB  level.

4                   December  1981

f                      uptol20   MHz

Va             max.              9   kv

max.               1    kv

max.        500   V

max.              7   A

Wia           max.           40   kw

Wa             max.            18   kw

Wg2           max.          100W

zero            single tone       doubletone
signal                  signal                          signal

0             <100                  <100  V
2,5                           1,9   A

10                      50                            15   rnA

0                        0                             OmA

9,6                     20                       15,2   kw

9,8                          10   kw

>10                          10   kw

50                         33   %

<-42  dB
< -60  dB

u

EE

2-2u

u
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YL1690Air cooled v.h.f. power tetrode

I
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I
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0,5
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I
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.I
111111= 18

I
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.- - L I

I 1

I
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I
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I
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I
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I
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1
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I
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I
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YL1690

6                    December  1981

7Z88296

0                           4                           8                          12                         16

q  (m3/min )

u

U

EE

/

u
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DOT  MATRIX
TUBEr

rl

Zii

I

DEVELOPMENT  SAMPLE  DATA

ZM I 250

QUICK REFERENCE DATA

Gas  discharge  device,  flat  pack  construction  consisting of  7 X 5  dot matrix
capable of  displaying a,1pha numeric and symbolic information.  The tube also
incorporates a separate  left  hand  decimal  point.  Suitable  for  both  d.c.  and
dynamic drive.  It gives a bright clear wide-angle display which can easily be
read in unfavourable lighting conditions.

Character  size                                                                                      9.8 X  6.8

Minimum distance between mounting centres                              16

Minimum supply voltage                                                                      220

*Tube dissipation                                                                     mom.          400

*Supply  power  800mw  per  tube,  including  dissipation in  the current  sharing
resistors .

CHARACTERISTICS AND OPERATING CONDITIONS  (measured at  20 to  50°C)

Minimum anode-to-cathode voltage
necessary f or ignition

Anode-to-cathode maintaining voltage
at  1 . 5mA peak

Anode-to-cathode voltage below which
a cathode will extinguish

Matrix cathode current  (each cathode)

peak

peak
average  (averaged over any  10ms)

220V

min.           120                             V

mom.           140                               V

115V

min.                1.0                    rnA

max.               3.0                    rnA

max.              0.3                    rnA

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

FEBRUARY  1971 ZM1250  Page  1



CHARACTERISTICS AND  OPERATING  CONDITIONS  (contd.)

Decimal point cathode current

peak

peak

average  (averaged over any  10ms)

Pulsed frequency

Pulse width

RATINGS  (ABSOLUTE  MAXIMUM SYSTEM)

Matrix cathode current  (each cathode)

peak

average  (averaged over any loms)

Decimal point cathode current

peak

average  (averaged over any  10ms)

Envelope temperature  (see note  1)

MOUNTING  POSITION

Any

OPERATING NOTES

1.  For envelope temperatures  below  +10°C  the  life expectancy of  the tube is sub-
stantially reduced together with changes in characteristics .

2 .  The tube may be soldered directly into a printed circuit board .

3.  The leads are tinned  and  may  be dip-soldered  to a minimum of  3mm  from  the
envelope at a solder temperature of 240°C for a maximum of 10 seconds .

4 .  Care should be taken when bending leads .

5.  It is recommended  that a red  @lue-light absorbing)  filter be used preferably Of
circularly polarised type .

OUTLINE AND  DIMENSIONS NOTES

Depth

Spacing between - top cathode leads
- side  cathode leads

Cathode leads  - width
- thickness

Anode lead - width
- thickness

max.         6.0

1. 25  ±0 . 03

1. 30  ±0 .03

0 .30  ±0 .03

mom.         0.1

max.         0.5

mom.          0.1

ZM1250  Page  2



DOT  MATRIX
TUBE

OUT IINE AND DIMENSIONS
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ZM I 250
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DOT MATRIX TUBE
ASSEMBLIES

DEVELOPMENT  SAMPLE  DATA

Pltch   tie`wcen
"9T 2+ 3  holes   ¢  3.0tube  centres

+6rFRONT VIEW

Centre   I-ine

:i-i
|r

I  I
Of I

'2

147

coRnet`act
o'   '|'bcs Ill

26.6                               42 00

JLJ
20.7            ±005

'9

1'                   5.75 I.-  -+ i; --.I   i '.-+ '¢
I2holespertube¢,0
S-/I I`H \5

kdp   Anod<        "iCen'ro'tDimA±o`o5 bo'l'nebe
\20contactstnps            '

at    I    27   p,tch

Dime

A(I    dimensions   in   mm

A suitable edge connector is  Cannon P81540T-52.

Ma,terial  Of  mounting  board  is  epory  glass  fibre
laminate 1. 6mm thickness , copper clad both sides.

Type NO. No. of tubes Dim . A Dim . 8

Z1250-A4 4 57.2 76

Z1250-A8 8 112 . 8 132 . 8

Z1250-A10 10 140 . 6 160 . 6

Z1250.A
Series

FACE OF TUBE

Cormections  to
cathodes listed
in order  with

Reference  Contact
at  top

Front Back
E1 D2
D1 C3
C1 C2
81 82
A1 E2
A2 D3
83 E3
A3 IM
84 E#
A4 C5
C4 E5
A5 D5
85 E6
A6 E7
86 D6
A7 D7

blank blank
87 blank
C7 black
C6 blank

Thls  Devolopmont  Sample  Data  is  derived  fTom   Dovelopmoi`t  Samples   provided
'orlsy8t nlt'al  cemandlrcu'do work'09not  n'tecdo°s°ssarin|;ti'£:Ty?#ai:hothdeovicuoaJH|t::innfoapr:3uct?:n
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ZP1401

GEIGEP-MULLEF3  TUBE

End window halogen quenched a, P and 7  radiation counter tube.

QUICK  REFERENCE  DATA

a
a

a

A

Dose rate range

Plateau  threshold voltage

Plateau  length

Fteeommended supply voltage

Chrome-iron cathode

Mica window  (9  mm  diameter)

10-4  to  1             F'/h

400V

200V

500V

250           mg/cm2

1.5 to  2.0           mg/cm2

This data must be  read  in conjunction with  'General  operational  recommendations -Geiger-Muller tubes'.

MECHANICAL DATA

Fig.1

FiEI
Use only anode connector supplied with tube.

WINDOW

Thickness

Useful  diameter

Material

CATHODE

Thickness

Sensitive  length

Material

FILLING

CAPAC ITANCE

Anode to cathode

Dimensions in  mm

XEF
Anode-clip

1.5 to 2.0           mg/cm2

9mm

mica

250          mg/cm2

39mm
chrome-iron

neon, argon,  halogen

2.0          pF

(=' Mullard November  1981                    1



ZP1401

OPERATING  CHARACTERISTICS  (Ambient temperature = 25 °C)

Measured  in  circuit  of  Fig.2

Starting voltage

Plateau  threshold voltage

Plateau  length

Pecommended supply voltage

Plateau  slope

Background  (shielded with  50  mm  Pb with
an  inner  liner of 3 mm  Al),  at  recommended
supply voltage

Dead time, at recommended supply voltage

LIMITING  VALUES   (Absolute  max.  rating system).

Anode resistor

Anode voltage

Ambient temperature
continuous operating

storage

LIFE  EXPECTANCY

Life expeetancy at a 25 °C

MEASURING  CIRCUIT

Fl1  =  10  M8

P2 = 220 kn

C1  =  1  pF

2                   November  1 981

count/min

HSu

min.                  4.7            MQ

max.              600           V

max.               +70           0C
min.            -40         0c
max.               +75           0C

5x  l0'°           count

®

Mullard (='



Geiger-Mijller tube

A

ZP1401

In413120
Oi,Zo

/s
I

1

0-5 10-4- 10-3 10-Z 10-1 1 10 102 R / h 10

Typical  count rate as a function  of dose  rate  (60Co)
(through  the side wall)

R        +®VblaR=10Mn i i D563

.
111,1,1,I,I

.
I I I I

I I I I

I 'I--

.

== i -

io-3                            io-2                            |o-1                              1             a/h               10

Typical  current as a function of dose rate  (60Co)

{=7 Mullard November  1981



ZP1401

u
D 5 65

I
I

I

I

I I

` I

I

I

I

300                          4.00                            500                            600         Vb(V)       700

Typical  dead  time as a function  of supply voltage

4                   November  1981
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