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RECOMMENDED COMBINATIONS FOR MONOCHROME
DATA GRAPHIC DISPLAYS

Design designation C64, C64-FS C64, C64-FS C64-LITZE
Deflection angle 1100 1100 1100
Format landscape portrait landscape
Tube

12-inch M31-326 - -

15-inch M38-328 M38-328 -

15-inch FS M36ECJ M36ECJ -

17-inch M41EAA M41EAA M41EAA

20-inch M47EAA M47EAA M47EAA
Deflection unit

12-inch AT1039/03 - -

15-inch AT1039/01 AT1039/00 -

15-inch FS AT1039/21 AT1039/20 -

17-inch AT1030/09 AT1039/08 AT1037/01

20-inch AT1039/09 AT1039/08 AT1037/01
Line output transformer AT2077/84* AT2077/84* AT2077/84*
Linearity control AT4042/33A AT4042/33A AT4042/33A
Line driver transformer AT4043/64 AT4043/64 AT4043/64
Shift transformer AT4043/29 AT4043/29 AT4043/29
Width control AT4044/35 AT4044/35 AT4044/35
Characters per line 100 - 132 100 - 132 100- 132
Supply voltage (V) 30-120 30-120 30-120
EHT (kV) 17 -20 17 18
Line frequency (kHz) 15-50 15-70 15-70

* EHT cable, catalogue number 3122 137 63370, to be ordered separately.

February 1989\ (
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LIST OF SYMBOLS

Symbols denoting electrodes/elements and electrode/element connections

f Heater

k Cathode

g Grid: Grids are distinguished by means of an additional numeral;
the electrode nearest to the cathode having the lowest number.

a Anode

m External conductive coating

m' Rimband or tension band (T-band)

¢ Fluorescent screen

i.c. Tube pin which must not be connected externally

n.c. Tube pin which may be connected externally

Symbols denoting voltages

Unless otherwise stated, the reference point for electrode voltages is the cathode.

V Symbol for voltage, followed by a subscript denoting the relevant electrode/element
Vs Heater voltage

V(p.p) Peak-to-peak value of a voltage

Vp Peak value of a voltage

VGR Grid 1 voltage for visual extinction of focused raster (grid drive service)

VKR Cathode voltage for visual extinction of focused raster (cathode drive service)

Symbols denoting currents

I Symbol for current followed by a subscript denoting the relevant electrode
If Heater current (r.m.s. value)

Note: The symbols quoted represent the average value of the current, unless otherwise stated.

Symbols denoting powers

Pg Dissipation of the fluorescent screen
Pg Grid dissipation

Symbols denoting capacitances
See IEC publication 100

Symbols denoting resistances and impedances

R Symbol for resistance followed by a subscript for the relevant electrode pair. When only one
subscript is given the second electrode is the cathode.

Z Symbol for impedance followed by a subscript for the relevant electrode pair. When only one
subscript is given the second electrode is the cathode.

Symbols denoting various quantities

L Luminance
f Frequency
H Magnetic field strength

w (August 1985
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J L GENERAL

GENERAL OPERATIONAL RECOMMENDATIONS

INTRODUCTION

Equipment design should be based on the characteristics as stated in the data sheets. Where deviations
from these general recommendations are permissible or necessary, statements to that effect will be
made.

If applications are considered which are not referred to in the data sheets of the relevant tube type extra
care should be taken with circuit design to prevent the tube being overloaded due to unfavourable
operating conditions.

SPREAD IN TUBE CHARACTERISTICS

The spread in tube characteristics is the difference between maximum and minimum values. Values not
qualified as maximum or minimum are nominal ones. It is evident that average or nominal values, as well
as spread figures, may differ according to the number of tubes of a certain type that are being checked.
No guarantee is given for values of characteristics in settings substantially differing from those specified
in the data sheets.

SPREAD AND VARIATION IN OPERATING CONDITIONS
The operating conditions of a tube are subject to spread and/or variation.

Spread in an operating condition is a permanent deviation from an average condition due to, e.g.,
component value deviations. The average condition is found from such a number individual cases taken
at random that an increase of the number will have a negligible influence.

Variation in an operating condition is non-permanent (occurs as a function of time), e.g., due to supply
voltage fluctuations. The average value is calculated over a period such that a prolongation of that
period will have negligible influence.

LIMITING VALUES

Limiting values are in accordance with the applicable rating system as defined by 1EC publication 134.
Reference may be made to one of the following 3 rating systems.

Absolute maximum rating system. Absolute maximum ratings are limiting values of operating and
environmental conditions applicable to any electronic device of a specified type as defined by its
published data, and should not be exceeded under the worst probable conditions.

These values are chosen by the device manufacturer to provide acceptable serviceability of the device,
taking no responsibility for equipment variations, environmental variations, and the effects of changes
in operating conditions due to variations in the characteristics of the device under consideration and
of all other electronic devices in the equipment.

The equipment manufacturer should design so that, initially and throughout life, no absolute maximum
value for the intended service is exceeded with any device under the worst probable operating condit-
ions with respect to supply voltage variation, equipment components spread and variation, equipment
control adjustment, load variations, signal variation, environmental conditions, and spread or variations
in characteristics of the device under consideration and of all other electronic devices in the equipment.

Design-maximum rating system. Design-maximum ratings are limiting values of operating and environ-
mental conditions applicable to a bogey electronic device* of a specified type as defined by its pub-
lished data, and should not be exceeded under the worst probable conditions.

W ﬁugust 1984
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GENERAL

These values are chosen by the device manufacturer to provide acceptable serviceability of the device,
taking responsibility for the effects of changes in operating conditions due to variations in the charac-
teristics of the electronic device under consideration.

The equipment manufacturer should design so that, initially and throughout life, no design-maximum
value for the intended service is exceeded with a bogey device under the worst probable operating
conditions with respect to supply-voltage variation, equipment component variation, variation in char-
acteristics of all other devices in the equipment, equipment control adjustment, load variation, signal
variation and environmental conditions.

Design-centre rating system. Design-centre ratings are limiting values of operating and environmental
conditions applicable to a bogey electronic device* of a specified type as defined by its published data,
and should not be exceeded under average conditions.

These values are chosen by the device manufacturer to provide acceptable serviceability of the device
in average applications, taking responsibility for normal changes in operating conditions due to rated
supply-voltage variation, equipment component spread and variation, equipment control adjustment,
load variation, signal variation, environmental conditions, and variations or spread in the characteristics
of all electronic devices.

The equipment manufacturer should design so that, initially, no design-centre value for the intended
service is exceeded with a bogey electronic device* in equipment operating at the stated normal supply
voltage.

If the tube data specify limiting values according to more than one rating system the circuit has to be
designed so that none of these limiting values is exceeded under the relevant conditions.

In addition to the limiting values given in the individual data sheets the directives in the following
paragraphs should be observed.

HEATER SUPPLY

For maximum cathode life it is recommended that the heater supply be stabilized at the nominal heater
voltage, + 0%, —5%. Any deviation from this heater voltage has a detrimental effect on tube perform-
ance and life, and should therefore be kept to a minimum. Such deviations may be caused by:

® mains voltage fluctuations;

® spread in the characteristics of components such as transformers, resistors, capacitors, etc.;
® spread in circuit adjustments;

® operational variations.

Supply from mains transformer
The maximum deviation of the heater voltage must not exceed * 10% (Design Maximum Value).

Supply from line output transformer

A deviation from the nominal heater voltage due to spread in component characteristics and adjustments
should not exceed * 7,5%. Considering all other possible deviations, due to mains voltage variations,
beam current variations, VCR-operation, etc., the total spread in heater voltage must not exceed + 10%.

* A bogey tube is a tube whose characteristics have the published nominal values for the type. A bogey
tube for any particular application can be obtained by considering only those characteristics which
are directly related to the application.

14
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General operational recommendations GENERAL

Standby (instant-on circuits)

The majority of tubes employ quick-heating cathodes and therefore an instant-on circuit is superfluous.
If used, it is recommended to that the heater voltage of the tubes be reduced during standby operation
to 75% of the nominal value.

Notes: |f series connection of the heater circuit has to be used, and only parallel connection is quoted
in the data sheet, please contact your local supplier.

Picture tubes with quick-heating cathodes should not be used in series with receiving tubes.

CATHODE TO HEATER VOLTAGE

The voltage between cathode and heater should be as low as possible and never exceed the limiting
values given in the data sheets of the individual tubes. The limiting values relate to that side of the
heater where the voltage between cathode and heater is greatest. The voltage between cathode and
heater may be d.c., a.c., or a combination of both. Unless otherwise stated, the maximum values quoted
indicate the maximum permissible d.c. voltage. If a combination of d.c. and a.c. voltages is applied, the
peak value may be twice the rated Vi ¢; however, unless otherwise stated, this peak value shall never
exceed 315 V. Unless otherwise stated, the V| max. holds for both polarities of the voltage; however,
a positive cathode is usually the most favourable in view of insulation during life.

In order to avoid excessive hum the a.c. component of the heater to cathode voltage should be as low
as possible and never exceed 20 V r.m.s. (mains frequency). A d.c. connection should always be present
between heater and cathode. Unless otherwise specified the maximum resistance should not exceed

1 M£2; the maximum impedance at mains frequency should be less than 100 k2.

INTERMEDIATE ELECTRODES (between cathode and final accelerator)

In no circumstances should the tube be operated without a d.c. connection between each electrode and
the cathode. The total effective impedance between each electrode and the cathode should never exceed
the published maximum value. However, no electrode should be connected directly to a high energy
source. When such a connection is required, it should be made via a series resistor of not less then 1 k2.

CUT-OFF VOLTAGE

Curves showing the limits of the cut-off voltage as a function of grid 2 voltage are generally included in
the data. The brightness control should be so dimensioned that it can handle any tube within the limits
shown, at the appropriate grid 2 voltage.

The published limits are determined at an ambient illumination level of 10 lux. Because the brightness
of a spot is in general greater than that of a raster of the same current, the cut-off voltage determined

with the aid of a focused spot will be more negative by about 5 V as compared with that of a focused

raster.

FOCUSING ELECTRODE VOLTAGE

Individual tubes will have satisfactory focus over the entire screen at some value within the published
range of the focusing voltage.

Due to their flat focus characteristics, black and white picture tubes can generally be operated at a
fixed focusing voltage within the published range. Monochrome data graphic display tubes should
have adjustable focus.

W (August 1984
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LUMINESCENT SCREEN
To prevent permanent screen damage, care should be taken:

— not to operate the tube with a stationary picture at high beam currents for extended periods;

— not to operate the tube with a stationary or slowly moving spot except at extremely low beam
currents;

— if no e.h.t. bleeder is used, to choose the time constants of the cathode, grid 1, grid 2, and deflection
circuits, such that sufficient beam current is maintained to discharge the e.h.t. capacitance before
deflection has ceased after equipment has been switched off.

EXTERNAL CONDUCTIVE COATING

The external conductive coating must be connected to the chassis. The capacitance of this coating to
the final accelerating electrode may be used to provide smoothing for the e.h.t. supply.

The coating is not a perfect conductor and in order to reduce electromagnetic radiation caused by the
line time base and the picture content it may be necessary to make multiple connections to the coating.
See also 'Flashover’.

METAL RIMBAND

An appreciable capacitance exists between the metal rimband and the internal conductive coating of the
tube; its value is qucted in the individual data sheets.To avoid electric ShOCK @ d.c. connection should
be provided between the metal band and the external conductive coating. In receivers where the chassis
can be connected directly to the mains there is a risk of electric shock if access is made to the metal
band. To reduce the shock to the safe limit, it is suggested that a 2 MS2 resistor capable of handling

the peak voltages be inserted between the metal band and the point of contact with the external con-
ductive coating. This safety arrangement will provide the necessary insulation from the mains but in
the event of flashover high voltages will be induced on the metal band. It is therefore recommended
that the 2 M2 resistor be bypassed by a 4,7 nF capacitor capable of withstanding the peak voltage
determined by the voltage divider formed by this capacitor and the capacitance of the metal rimband
to the internal conductive coating, and the anode voltage. The 4,7 nF capacitor also serves to improve
e.h.t. smoothing by adding the rimband capacitance to the capacitance of the outer conductive coating.

FLASHOVER

High electric field strengths are present between the gun electrodes of picture tubes. Voltages between
gun electrodes may reach values of 20 kV over approx. 1 mm. Although the utmost precautions are
taken in the design and manufacture of the tubes, there is always a chance that flashover will occur.
The resulting transient currents and voltages may be of sufficient magnitude to cause damage to the
tube itself and to various components on the chassis. Arcing terminates when the e.h.t. capacitor is
discharged. Therefore it is of vital importance to provide protective circuits with spark gaps and series
resistors, which should be connected according to Fig. 1. No other connections between the outer
conductive coating and the chassis are permissible.

16
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General operational recommendations J L GENERAL

CIRCUIT

|
/4 - |
Q/I |

1]

LI |

Fig. 1.

7278373 L. — ——

IMPLOSION PROTECTION

All picture tubes employ integral implosion protection and must be replaced with a tube of the same
type number or recommended replacement to assure continued safety.

HANDLING

Although all picture tubes are provided with integral implosion protection, which meets the intrinsic
protection requirements stipulated in the relevant part of |[EC 65, care should be taken not to scratch or
knock any part of the tube. Stress on the tube neck must be avoided.

When lifting a tube from the edge-down position, one hand should be placed around the parabola
section of the cone and the other hand should be placed under the rim band (Fig. 2).

7282071

Fig. 2 Lifting picture tube from edge-down position.

When placing a tube face downwards ensure that the screen rests on a soft pad of suitable material,
kept free from abrasive substances. When lifting from the face-down position the hand should be
placed under the areas of the faceplate close to the mounting lugs at diagonally opposite corners of
the faceplate (Fig. 3).

When Iifﬁng from the face-up position the hands should be placed under the areas of the cone close

to the mounting lugs at diagonally opposite corners of the cone (Fig. 4).
w (August 1984
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GENERAL

7282073
7282072

Fig. 3 Lifting picture tube from face-down position. Fig. 4 Lifting tube from face-up position.

In all handling procedures prior to insertion in the receiver cabinet there is a risk of personal injury as a
result of severe accidental damage to the tube. It is therefore recommended that protective clothing
should be worn, particularly eye shielding.

If suspending the tube from the mounting lugs ensure that a minimum of 2 are used; UNDER NO
CIRCUMSTANCES HANG THE TUBE FROM ONE LUG.

Remember when replacing or servicing the picture tube that a residual electrical charge may be carried
by the anode contact and also the external coating if not earthed. Before removing the tube from the
equipment, earth the external coating and short the anode contact to the coating.

PACKING

The packing provides protection against tube damage under normal conditions of shipment or handling.
Observe any instructions given on the packing and handle accordingly. The tube or tube/deflection yoke
combination should under no circumstances be subjected to accelerations greater than 70 g (700 m/s?.

Unless otherwise specified on the data sheets for individual tubes there are no restrictions on the

position of mounting.

The tube socket should not be rigidly mounted but should have flexible leads and be allowed to move
freely.

The mass of the socket and additional circuitry should not be more than 150 g. The socket of tubes with
a 7-pin miniature base may not be used for mounting components.

It is very desirable that tubes should not be exposed to strong electrostatic and magnetic fields.

DIMENSIONS

In designing the equipment the tolerances given on the dimensional drawings should be considered.
Under no circumstances should the equipment be designed around dimensions taken from individual
tubes.

REFERENCE LINE

Where a reference line is indicated on the tube outline drawing, it is determined by means of a gauge.
Drawings of the gauges are given in this section under *’Reference line gauges"’

18

February 1989\ (



GENERAL

GENERAL DATA ON MONOCHROME DISPLAY TUBES

Glass transmission

Two types of screen glass are available:

— normal tinted glass,

— dark tinted glass, for improved contrast.

The light transmission at the screen centre of both types is shown in the table below.

tube

normal tinted glass

dark tinted glass

24 cm (9 in), 90°

29 cm (12 in), 900*
31cm (12in),90°;3 x 4
31ecm(12in),900;4x5
31cm (12in), 110°

34 cm (14 in), 90°

34 cm (14 in), 900**

38 cm (15in), 110°

38 cm (15 in), 1100*

41 cm (17 in), 1140

47 cm (20 in), 1140

approx. 52%
approx. 42%
approx. 46%
approx. 46%
approx. 46%
approx. 46%
approx. 42%
approx. 46%
approx. 42%
approx. 48%
approx. 46%

approx. 42%
approx. 31%
approx. 34%
approx. 34%
approx. 34%
approx. 34%
approx. 31%
approx. 34%
approx. 31%
approx. 32%
approx. 34%

Screen surface treatments

Two types of anti-glare treatments are available:

— direct grind, i.e. the screen is ground to an ultrafine finish that minimizes reflection without blurring
the image or decreasing resolution,

— direct etch, i.e. the screen is etched to a finish that diffuses specular reflection.

*  Flat square high resolution monochrome display tube.
** Flat high resolution monochrome display tube.

| (February 1989
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General data on monochrome monitor tubes

GENERAL

0.9 } I 7204502.1
I 52071 525
08575r 530
’ } "\535
510 \ \54»0
N
\ NG45
07 55
505 \ 555
\ N 560 greenish yellow
06 1 1 }
g reen \ yellowish 565
o g \ygreen qq‘? 570 yellow
g ' \WALSE Towish
RS | \ N yellowish orange
EHIK V[ s7 + e
i ~ \ L/ ’ 585
8 \ I~ 590
04 495 N orange 595
>0 bluish green ™ N
~ faran9%ink[reddish §00
I : y s— ~OLnge 67
0329 — |\l btve green-| /ot DT =S I
039 SN S 640
iy A 700
pink //\purpl sh red™~
02148584 e N
g Q T 7
ed purple
480\ ad
o1 475
470
460
|
00 o1 02 03 i 04 05 06 07 08

Fig. 1 Kelly chart.

0313 x Co-ordinate

I (February 1989

21



GENERAL

Resolution characteristics

The following graphs (Figs 2 to 9) represent the line width as a function of the cathode cut-off
voltage at constant anode current (shrinking raster method), at screen centre for different display

tubes.
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—» Fig. 2 Tube M24-514W; V3 = 12 kV; raster dimensions 168 mm x 126 mm; 292 active lines at 50 Hz
repetition frequency. ‘
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General data on monochrome monitor tubes GENERAL
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Fig. 3 Tubes M24-306, M24-308, M24-310, M24-328; V,= 12 kV; raster dimensions 168 mm x 126 mm;
292 active lines at 50 Hz repetition frequency.
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Fig. 4 Tubes M31-336/338/340/342/344/346/348/350; V4 = 12 kV; raster dimensions
216 mm x 162 mm; 292 active lines at 50 Hz repetition frequency.
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Fig. 5 Tubes M32EAA; V4 = 14 kV; raster dimensions 237 mm x 178 mm; 292 active lines at 50 Hz
repetition frequency.
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Fig. 6 Tubes M38-320/330/340 series; V5 = 17 kV; raster dimensions 2569 mm x 194 mm; 292 active
lines at 50 Hz repetition frequency.
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General data on monochrome monitor tubes GEN ERAL
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Fig. 7 Tubes M36ECJ; V4 = 17 kV; raster dimensions 267 mm x 200 mm; 292 active lines at 50 Hz
repetition frequency.
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Fig. 8 Tubes M41EAA; V4 = 20 kV; raster dimensions 304 mm x 228 mm; 292 active lines at 50 Hz

repetition frequency.
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Fig. 9 Tubes M47EAA; V, = 20 kV; raster dimensions 348 mm x 261 mm; 292 active lines at 50 Hz

repetition frequency.
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GENERAL

TYPE DESIGNATION

Screen glass, screen surface treatment and phosphor are identified by the complete type designation.
In the old system, used for type numbers M24-306, M31-340, etc., surface treatment and type of
screen glass are identified by a type number suffix, as shown in the table below.

Table 1 Type number suffix

surface treatment screen glass suffix
normal glare normal tinted no
direct grind normal tinted /P
direct etch normal tinted /E
direct grind dark tinted /PD
direct etch dark tinted /ED

For tubes without contact strip between external coating and mounting hardware the suffix is:/. . 3.

For tubes with an internal surge limiter the suffix is:/ . . 4.

For tubes with the new generation mark 2 gun the suffix is:/ . . 6.

For tubes with a ring trap base the suffix is:/.. 7.

Example:

monitor application
face diagonal in cm

series number

M31-340GH/PD3

screen phosphor

ML

no contact strip
dark tinted glass
direct grind

In the new system, used for type numbers M29EAA, M32EAA, etc., surface treatment and type of

screen glass are identified as shown in the example below.

Example:

monitor application

minimum viewable screen

diagonal in cm

M32EAAOWW

JWT_

family code

screen phosphor

code for glass and screen surface
treatment, and various additional
features (see Table 2)

\ ' February 1988
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GENERAL

Table 2 Codes for glass and screen surface treatments and various additional features

glass anti-glare
normal | dark normal | direct | direct | ISL no new without
tinted tinted | glare grind | etch contact generation | anti-
strip gun crackling
code coating
0 X X
1 X X
2 X X
3 X X
5 X X X
6 X X X
7 X X X
8 X X
10 X X X
11 X X X
12 X X X
13 X X X
15 X X X X
16 X X X X
17 X X X X
18 X X X
20 X X X
21 X X X X
22 X X X X
23 X X X X
24 X X X
27 X X X X X
28 X X X X

28
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J L\ GENERAL

RESOLUTION CHARACTERISTICS
FOR THE NEW GENERATION MARK 2 GUN

The following graphs (Figs 1 to 5) represent the line width as a function of the cathode cut-off voltage

at a constant anode current (shrinking raster method), at screen centre for different display tubes with
the mark 2 gun.
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Fig. 1 Mark 2 tubes; 12 inch; 900 deflection angle; Va = 12 kV; raster dimensions 216 mm x 162 mm;
292 active lines at 50 Hz repetition frequency.
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Fig. 2 Mark 2 tubes; 14 inch; 900 deflection angle; V4 = 14 kV; raster dimensions 237 mm x 178 mm;
292 active lines at 50 Hz repetition frequency.
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Fig. 3 Mark 2 tubes; 15 inch; 1100 deflection angle; V4 = 17 kV; raster dimensions 259 mm x 194 mm;
292 active lines at 50 Hz repetition frequency.
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General data on monochrome monitor tubes

GENERAL
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Fig. 4 Mark 2 tubes; 15 inch FLAT SQUARE; 1109 deflection angle; V4 = 17 kV; raster dimensions
267 mm x 200 mm; 292 active lines at 50 Hz repetition frequency.
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Fig. 5 Mark 2 tubes; 17 inch; 1100 deflection angle; V4 = 20 kV; raster dimensions 304 mm x 228 mm;

292 active lines at 50 Hz repetition frequency.
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GENERAL

NEW GENERATION MARK 2 GUN

For high resolution monochrome display tubes

900 deflection angle

24 cm (9in), 31 cm (12 in), and 34 cm (14 in) tubes
20 mm neck diameter

Optimised resolution for Vg at 550 V

QUICK REFERENCE DATA

Deflection angle 90°
Face diagonal 24 cm (9in), 31 cm (12 in)
and 34 cm (14 in)
Neck diameter 20 mm
Heating 12 V/130 mA
Grid 2 voltage 550 V
Anode voltage
9 and 12 inch 12 kV
14 inch 14 kV
Resolution approx. 1400 lines

For the various phosphors, glass transmission, anti-reflective treatments, reinforcement systems and
mechanical tube details relating to the above mentioned tubes, see the relevant section of this book.
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GENERAL

ELECTRICAL DATA

Focusing method electrostatic
Deflection method magnetic
Direct interelectrode capacitances
cathode to all other electrodes max. 4
grid 1 to all other electrodes max. 8
Heater voltage 12
Heater current at 12 V 130

RATINGS (absolute maximum system)
Unless otherwise specified, voltage values are positive and measured with respect to Grid 1.
Anode voltage

. max. 15
9 inch tube min. 95
12 inch tube max. 15
min. 10
14 inch tube max 16
min. 10
Grid 4 (focusing electrode) voltage —200 to+ 1000
. max. 700
|

Grid 2 voltage min. 400

Anode current
— long term average value max. 100
peak value max. 300
Cathode voltage, positive peak value max. 400
Heater voltage 12
Cathode to heater voltage max. 150

* For maximum cathode life it is recommended that the heater supply be regulated at 12 V

pF
pF
\
mA

v
+5%
V_10%

\"

+0%
—5%"

*
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New generation mark 2 gun, 90°

GENERAL

CIRCUIT DESIGN VALUES

Grid 4 current
positive

negative

Grid 2 current
positive

negative

|-rest

MAXIMUM CIRCUIT VALUES
Resistance between cathode and heater
Impedance between cathode and heater
Grid 1 circuit resistance

Grid circuit impedance

TYPICAL OPERATING CONDITIONS
Cathode drive; voltages specified with respect to grid 1

Anode voltage
9 and 12 inch types

14 inch types
Grid 4 (focusing electrode) voltage
Grid 2 voltage
Cathode cut-off voltage

Grid drive; voltages specified with respect to cathode

Anode voltage
9 and 12 inch types

14 inch types
Grid 4 (focusing electrode) voltage
Grid 2 voltage
Grid 1 cut-off voltage

RESOLUTION

max. 25 uA
max. 25 pA
max. 5 uA
max. 5 uA
5 uA
max. 1.0 MQ
max. 0.1 MQ
max. 1.5 MQ
max. 0.5 MQ
12 kV

14 kV

01to 300 V

550 V

65to 105 V
12 kV

14 kV

0to 300 V

550 V

73t0 127 V

The resolution is approx. 1400 lines. It is measured at the screen centre:

® with shrinking raster method

see note 1

see note 2

see note 3 w—

see note 2

see note 3 <*—

® at light output = 68.5 cd/m? (20 footlambert), and raster dimensions of 168 mm x 126 mm (9 inch
tube), 216 mm x 162 mm (12 inch tube) and 237 mm x 178 mm (14 inch tube)
® at Vg =700 V, and anode voltage (9 and 12 inch types) = 12 kV, (14 inch types) = 14 kV

® with phosphor type W (WW)

® with normal tinted face glass, without anti-glare treatment of screen surface

\ (March 1989 35



GENERAL

NOTES
1. Anode current measured at 12 kV (9 and 12 inch types) or 14 kV (14 inch types), 12 V heater
voltage with g1, g2 and g4 interconnected to cathode.

2. Measured at screen centre on spot at anode current of 250 uA (peak), anode voltage of 12 kV for
9 and 12 inch types, 14 kV for 14 inch types and a grid 2 voltage of 550 V.
Dynamic focus (only for optimization): typical correction for a video field of:
Hx V =168 mm x 126 mm (9 inch tube)
Hx V=216 mm x 162 mm (12 inch tube) ¢ line parabola 100 V, field parabola 100 V
H x V =237 mm x 178 mm (14 inch tube)
3. Visual extinction of focused raster.

For anode current as a function of grid 1 voltage and as a function of cathode voltage, see Figs 1
and 2.

For limits of cut-off voltage as a function of grid 2 voltage, see Figs 3 and 4.

36
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NEW GENERATION MARK 2 GUN

® For high resolution monochrome display tubes

® 1100 deflection angle

® 38cm (15in), 44 cm (17 in) and 50 cm (20 in ) tubes
® 28.6 mm neck diameter

® Optimised resolution for ng at550 vV

QUICK REFERENCE DATA

Deflection angle
Face diagonal

Neck diameter
Heating
Grid 2 voltage

Anode voltage
15 inch
17 and 20 inch

Resolution 15 and 17 inch types
20 inch types

1100

38 cm (15 in),
44 cm (17 in), 50 cm (20 in)

28.6 mm
6.3 V/240 mA
550 V

17 kV
20kV

approx. 1600 lines
approx. 1500 lines

For the various phosphors, glass transmission, anti-reflective treatments, reinforcement systems and
mechanical tube details relating to the above mentioned tubes, see the relevant section of this book.

W (March 1989
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ELECTRICAL DATA

Focusing method electrostatic
Deflection method magnetic
Direct interelectrode capacitances
cathode to all other electrodes max. 4 pF
grid 1 to all other electrodes max. 8 pF
Heater voltage 6.3 V
Heater current at 6.3 V 240 mA

RATINGS (absolute maximum system)
Unless otherwise specified, voltage values are positive and measured with respect to Grid 1.

A";’Sd‘? "‘;'“’93 max. 19 kV
inch tube min. 13 kV
. max. 23 kV
17 inch tube min. 15 kV
. max. 23 kV
20 inch tube min. 16 KV
Grid 4 (focusing electrode) voltage —200 to+ 1000 V
. max. 700 V
Grid 2 voltage min. 400 V
Anode current
— long term average value max. 100 uA
peak value max. 300 pA
Cathode voltage, positive peak value max. 400 V
+5%
Heater voltage 6.3 V—10%
Cathode to heater voltage max. 150 V
. . e +0%
For maximum cathode life it is recommended that the heater supply be regulated at 6.3 V 5%
- 0
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New generation mark 2 gun

CIRCUIT DESIGN VALUES

Grid 4 current
positive

negative

Grid 2 current
positive

negative

I-rest

MAXIMUM CIRCUIT VALUES
Resistance between cathode and heater
Impedance between cathode and heater
Grid 1 circuit resistance

Grid circuit impedance

TYPICAL OPERATING CONDITIONS
Cathode drive; voltages specified with respect to grid 1

Anode voltage
15 inch types

17 and 20 inch types
Grid 4 (focusing electrode) voltage
Grid 2 voltage
Cathode cut-off voltage

Grid drive; voltages specified with respect to cathode
Anode voltage
12 and 15 inch types
17 and 20 inch types
Grid 4 (focusing electrode) voltage
Grid 2 voltage
Grid 1 cut-off voltage

RESOLUTION

GENERAL

The resolution is approx. 1600 and 1500 lines respectively. It is measured at the screen centre:

® with shrinking raster method

® at light output = 68.5 cd/m? (20 footlambert), normal tinted face glass and raster dimensions of

259 mm x 194 mm (15 inch tube)

304 mm x 228 mm (17 inch tube), 348 mm x 261 mm (20 inch tube) and dark tinted face glass

and raster dimensions of 267 mm x 200 mm (15 inch FS tube)
® at V92 =700 V, and anode voltage of 17 kV for 15 inch type, and 20 kV for 17 and

20 inch types
® with phosphor type W (WW)
® without anti-glare treatment of screen surface

max. 25 pA
max. 25 uA
max. 5 uA
max. 5 uA
5 uA see note 1
max. 1.0 MQ
max. 0.1 MQ
max. 1.5 MQ
max. 05 MQ
17 kV
20 kV
0to 300 V see note 2
550 Vv
65to 105 V see note 3 w—
17 kV
20 kV
0to 300 V see note 2
550 Vv
73t0 127 V seenote 3 w-—
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NOTES

1. Anode current measured at 17 kV (15 inch type) or 20 kV (17 and 20 inch types), 6.3 V
heater voltage with g1, g2 and g4 interconnected to cathode.

2. Measured at screen centre on spot at anode current of 250 uA (peak), anode voltage of 17 kV for

15 inch type, 20 kV for 17 and 20 inch types, and a grid 2 voltage of 550 V.
Dynamic focus (only for optimization): typical corrections are listed in the table below:

Table 1 Dynamic focus

tube type raster scan (mm) format line parabola (V) field parabola (V)
15 inch 259 x 194 landscape 275 100
15 inch 194 x 259 portrait 125 225
15 inch FS 267 x 200 landscape 300 100
15 inch FS 200 x 267 portrait 125 250
17 inch 304 x 228 - 275 100
20 inch 348 x 261 - 275 100

3. Visual extinction of focused raster.
For anode current as a function of grid 1 voltage and as a function of cathode voltage, see Figs. 1
and 2.

For limits of cut-off voltage as a function of grid 2 voltage, see Figs. 3 and 4.
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New generation mark 2 gun

GENERAL
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Fig. 1 Anode current as a function of cathode
voltage. Cathode drive; Va,g3,95 = (n) kV*.

*(n) = 12kV for 9 and 12 inch types
14 kV for 14 inch types
17 kV for 15 inch (110°) types
20 kV for 17 and 20 inch types

Fig. 2 Anode current as a function of grid 1
voltage. Grid drive; Vg g3 g5 = (n) kV*.
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Fig. 3 Limits of cathode cut-off voltage as a function
of grid 2 voltage. Cathode drive; V4 g3 g5 = (n) kV*.
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REFERENCE LINE GAUGES

REFERENCE LINE GAUGE C (JEDEC 126) (IEC 67-1V-3)

- A >
- B >
- F >
—| §54,20+005 |-
+ E »
T } 4 ['}
<L ] P lx
A : —
l I N v ™ !
Yoaxisy [ v GV YA K/ Pl
| A ! R v
:' gl note 1
?
. . ><| l \
Fig. 1 Reference line 1 [ .
gauge for 1100 deflec- »| le1—note 2
tion angle. le D »
«— C —»
The millimetre dimensions are derived from the original inch dimensions.
inches millimetres
ref. min. nom. max. min. nom. max. notes
A — 5,000 - - 127,00 — —
B - 4,500 - - 114,30 - —
C - 2,000 - - 50,80 — —
D 1,168 1,168 1,171 29,668 29,668 29,743 -
E 1,241 1,242 1,243 31,622 31,547 31,672 —
F 4,248 4,250 4,252 107,900 107,950 108,000 —
G - 0,279 - - 7,09 - 2
H — 0,250 - - 6,35 - -
L 1,165 1,170 1,175 29,60 29,72 29,84 2
M — 1,634 - - 41,50 - -
N — 0,920 - - 23,37 — 1
P - 0,250 - - 6,35 — —
R - 1,000r - - 25,40r — -
S 0,712 0,714 0,716 18,085 18,136 18,186 -
T - 3,214 - - 81,64 — -
\% 2,490 2,500 2,510 63,25 63,50 63,75 —
Notes

1.y =0,58 x? + 0,576 inches (0,0228 x? + 14,630 mm) ‘y’ values must be held to +0,002’’ (0,05 mm).
The Y-axis is 0,920" (23,368 mm) below the X-X' reference plane.
2. 40 + 30’ taper between planes G and L.
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REFERENCE LINE GAUGE D (EIA G—197) Dimensions in mm

<+—— F9ISmin ——»
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Fig. 2 Reference line gauge for 900 deflection angle.

REFERENCE LINE GAUGE G (JEDEC G148) Dimensions in mm

[ P§127 ——————»
~— NI

~——— (107,95£0,05 ——
< 45,26 >
822,82
- -
| v
! 20,48
v J___ 20,38
6,35 _§__ Ar\-i "/ A
¢ L . 29,69£0,10
752 ¥ 1 Y -axis '
: 63,5
,g' Z Y=0,58x2+0,4(in)
reference line 835 P4 % ¥=0022835x2+10,16 (mm)
/// )kla?
I

7266763

- »l—* 20,90 +207

e 738,1»

Fig. 3 Reference line gauge for 1100 deflection angle.
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BASES

SMALL-BUTTON NEO EIGHTAR BASE IEC67-1-31
JEDEC B7-208

Dimensions in mm

3,43

max 8,45
———]
—

o

% i
€ I
£ s
e S8
10,50—11,1
77l 5
22,51 --23,27> 72086391
1,0210,05
=

not brought
to a sharp point

C|;max 0,63

Fig. 1.

Notes

1.

Base-pin positions are held to tolerances such that the base will fit a flat-plate gauge having a thick-
ness of 9,563 and eight equally spaced holes of 1,40 + 0,01 diameter located on a 15,24 + 0,01
diameter circle. The gauge is also provided with a centre hole to provide 0,25 diametric clearance

for the lug and key. Pin fit in the gauge shall be such that the entire length of pins will, without
undue force, pass into and disengage from the gauge.

. This dimension may vary within the limits shown around the periphery of any individual pin.
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7-PIN MINIATURE BASE WITH PUMPING STEM
Dimensions of this base are within the JEDEC E7-91 dimensions

|

5,21min 6 86max

t
I

11,81max

base pin_contour

.
0,51 max
flat not brought
to a sharp point

Fig. 2.

Notes

Dimensions in mm

1. Base-pin and pumping stem positions are held to tolerances such that entire length of pins and stem
will without undue force pass into and disengage from a flat-plate gauge having a thickness of
6,35 mm and eight holes with diameters of 1,27 + 0,013 mm so located on a 9,525 + 0,013 mm
diameter circle that the distance along the chord between any two adjacent hole centres is
3,645 + 0,013 mm and a centre hole of 5,97 + 0,025 mm being chamfered at the top over 1,52 mm

with an angle of 45 degrees.

2. This dimension around the periphery of any individual pin may vary within the limits shown.
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MONOCHROME MONITOR TUBES






M24-306 M24-308
M24-310 M24-328

HIGH RESOLUTION MONOCHROME MONITOR TUBES

For Data Graphic Displays

900 deflection angle

24 cm (9 in) face diagonal; rectangular glass
20 mm neck diameter

Integral implosion protection

QUICK REFERENCE DATA

Deflection angle 900

Face diagonal 24 cm (9 in)

Overall length max. 227 mm

Neck diameter 20 mm

Heating 12 V/130 mA

Quick heating cathode with a typical tube a legible
picture will appear within 5 s

Grid 2 voltage 400 V

Anode voltage 12 kV

Resolution approx. 1300 lines

APPLICATION

These high resolution tubes are for alpha-numeric and graphic display applications, such as computer
terminals, small business computers, etc.

AVAILABLE VERSIONS

The following versions are available: M24-306, M24-308, M24-310 and M24-328. Differences between
the tubes can be found under ‘Dimensional data’.

The tubes can be supplied with different phosphors and anti-reflective treatments, see ""High resolution
monochrome monitor tubes, General*’.
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M24-306 M24-308
M24-310 M24-328

ELECTRICAL DATA
Focusing method
Deflection method

Deflection angles
diagonal
horizontal
vertical

Direct interelectrode capacitances
cathode to all other electrodes
grid 1 to all other electrodes

Capacitance of external conductive coating to anode*
Capacitance of external conductive coating to anode**

Capacitance of anode to implosion protection hardware**
Heater voltage
Heater current at 12 V

OPTICAL DATA
Phosphor type

Light transmission at screen centre
tube with normal tinted face glass
tube with dark tinted face glass

RASTER CENTRING

electrostatic
magnetic

approx. 900
approx. 820
approx. 67°

max. 4 pF
max. 7 pF

max. 850 pF
min. 300 pF

max. 750 pF
min. 300 pF

approx. 100 pF
12V
130 mA

see ‘’High resolution monochrome
monitor tubes, General”.

approx. 53%
approx. 42%

The field intensity perpendicular to the tube axis should be adjustable from 0 to 800 A/m. For
optimum overall sharpness it is recommended to centre the raster electrically via the deflection coils.

* Implosion protection hardware connected to external conductive coating.
** Implosion protection hardware not connected to external conductive coating.
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High resolution monochrome monitor tubes

M24-306

M24-308

M24-310 M24-328
MECHANICAL DATA (see also the figures under Dimensions Data)
Overall length max. 227 mm
Greatest dimensions of tube
diagonal 248,5 mm
width 216 mm
height 167 mm
Minimum useful screen dimensions (projected)
diagonal 222,5 mm
horizontal axis 193 mm
vertical axis 145 mm
area 268 cm?
Implosion protection T-band
Bulb E1AJ-JB240AA03 or
EIAJ-JB240AA04
Bulb contact designation IEC 67-111-2, EIA-J1-21
Base designation EIA E7-91
Basing 7GR
Mass approx. 1,8 kg
RATINGS (Absolute Maximum System)
Unless otherwise specified voltage values are positive and measured with respect to grid 1.
max. 15kV
Anode voltage min. 9,5 kV
Grid 4 (focusing electrode) voltage —200 to + 1000 V
Grid 2 voltage max. 700V
Anode current
long-term average value max. 130 pA
peak value max. 300 A -
Cathode voltage, positive peak value max. 400V
Heater voltage 12V +£10% *
Cathode-to-heater voltage max. 100 V
* F i ifeiti +0%
or maximum cathode life it is recommended that the heater supply be regulated at 12 V —5%
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M24-306 M24-308
M24-310 M24-328

CIRCUIT DESIGN VALUES
Grid 4 current

positive max. 25 pA

negative max. 25 pA
Grid 2 current

positive max. 5 uA

negative max. 5 uA

MAXIMUM CIRCUIT VALUES

Resistance between cathode and heater max. 1,0 MQ
Impedance between cathode and heater max. 0,1 MQ
Grid 1 circuit resistance max. 1,5 MQ
Grid 1 circuit impedance max. 0,56 MQ

TYPICAL OPERATING CONDITIONS
Cathode drive; voltages specified with respect to grid 1

Anode voltage 12 kV

Grid 4 (focusing electrode) voltage 0 to 300 V*
Grid 2 voltage 400V
Cathode cut-off voltage 30to 60 V**
Grid drive; voltages specified with respect to cathode

Anode voltage 12 kV

Grid 4 (focusing electrode) voltage 0to 300 V*
Grid 2 voltage 400 V

Grid 1 cut-off voltage 34t064 V**
RESOLUTION

The resolution is approx. 1300 lines. It is measured at the screen centre:

® with shrinking raster method,

® at light output 68,5 cd/m? (20 foot lambert) and raster dimensions 168 mm x 126 mm,
® at Vg2 =700 V and anode voltage = 12 kV,

® with phosphor type W (WW),

® with normal tinted face glass, without anti-glare treatment of screen surface.

X-RADIATION CHARACTERISTIC

X-radiation emitted will not exceed 0,5 mR/h throughout the useful life of the tube, when operated
within the given ratings.

Measured at screen centre on spot at anode current = 250 uA (peak), anode voltage = 12 kV, grid 2

voltage = 400 V.

Dynamic focus (only for optimization): Typical correction for a video field of H x V = 168 mm x 126 mm:
line parabola 200 V;

field parabola 100 V.

**Visual extinction of focused raster.
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High resolution monochrome monitor tubes M24‘306 M24'308
M24-310 M24-328

10 7274788.1
XM-35
<
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E
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]
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x //
1 —
L~
]
/
0,1 L

17 18 19 20 21
anode voltage (kV)

Fig. 1 X-radiation limit curve according to JEDEC94, at a constant anode current
of 250 pA, measured according to TEPAC103A.

21 7274787.2
XM-36
4 \
Py \
g
£ 20
>
[
B
5
\\
19
N
18
™
™~
™~
T~
-
17 [~
0 500 1000 1500

anode current (pA)

Fig. 2 0,5 mR/h isoexposure-rate limit curve, according to JEDEC94, measured
according to TEPAC103A.
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M24-306 M24-308
M24-310 M24-328

500 7284877 .1
la,93,g5 \
(uA) \
400 \
300 \\ \
400V \v92=700v
200 \
100 \\ \
0 P
) 20 40 60 80 100
Vi (V)

Fig. 3 Anode current as a function of cathode voltage.
Cathode drive; V3 g3 g5 = 12 kV.

7284878.1
500
[ la,g3,95
/ I (uA)
] 400
// /l 300
Vg2=700V } 400V
/ 200
/ 100
/ /
// /
0
-100 -80 -60 ~40 -20 0
Vg1 (V)

Fig. 4 Anode current as a function of grid 1 voltage.
Grid drive; Vg g3 g5 = 12 kV.
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M24-306
M24-310

High resolution monochrome monitor tubes

M24-308
M24-328

150 7284880.1

VKR
(V)

100

50

\ower \_‘m_'.t -

0 -
300 400 500 600 700
ng (V)

Fig. 5 Limits of cathode cut-off voltage as a function of grid 2 voltage.
Cathode drive; V3 g3 g5 = 12 kV.

AVKR

———=0,9x 103,
AVa,g3,05

150 7284879.1

-VGr
(V)

100

50 =

——

0
300 400 500 600 700
Vg2 (V)

Fig. 6 Limits of grid 1 cut-off voltage as a function of grid 2 voltage.
Grid drive, V4 g3 g5 = 12 kV.

AVGR

— 2" -09x107.
AVa,g3,g5
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M24-306 M24-308
M24-310 M24-328

DIMENSIONAL DATA Dimensions in mm

216 max /@

———— — 4
: R690 19
= 820 [ = !
108.1
t5
7 765
¥
227 4 24+5
max - = T - -
reference line (1) f
~| | |[~220*32
7278232.5
—» Fig. 7. '
-— 214max —
193min —m—M———————»
v b A
’ % R21 @
R1067 R1046 / }
R692 4™
165 145 / 4
max min / /
R6
56.94 / ( 355 /
7 82.33
R15 /
K
7278234.5 .(\/
(36“ bulb and screen dimensions
v e
2 R
)
pd Q¥

Fig. 8. pd

(1) The reference line is determined by the plane of the upper edge of reference line gauge D when the
gauge is resting on the cone.
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M24-306
M24-310

High resolution monochrome monitor tubes

M24-308
M24-328

167 max

10515

(1)

/67°\
N 1
\ j / INAFIA
NV b

reference line

(1) The displacement of any lug with
respect to the plane through the

other three lugs is max. 1,8 mm.

7278233.2

Fig. 9.

————————— 228.6 =
~—————— 1984 =

]

-~ 1492 =—

D e

7276489.4

Fig. 10 Screen reference points.

7290807 7290808

Fig. 11 Electrode configuration. Fig. 12 Pin arrangement.
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M24-306 M24-308
M24-310 M24-328

Front view and lug dimensions of tube M24-306

230 max

welded joint
T~

max 160 /
\anode
contact
.7278235.3
Fig. 13 Tube mounting dimensions; front view.
[— 228,6 —
1,5min (2
10£0,2 T L4
¢ | ' / 275 |
15 ——j— *1,5
+05 8+0,2 ( L ,
1 \2 10—
1 U \ * ]
7278229.5 (1)
7278230.5

Fig. 14 Lug dimensions.

Fig. 15 Lug position.

(1) The position of the mounting screws in the cabinet must be within a circle of 5 mm diameter drawn
around the true geometrical positions, i.e. the corners of a rectangle of 212 mm x 160 mm.
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High resolution monochrome monitor tubes M24'306 M24'308
M24-310 M24-328
Front view and lug dimensions of tube M24-308
223 max
205
welded joint
N —]
172
max 154 X
anode
contact
7Z90804.1 /
+
o
fL\&
Fig. 16 Tube mounting dimensions; front view.
2286 —
3.9+15 QI/,A
.
; K]
1.04g
6,4%0,2 l
7290805 -

7Z290806.2

Fig. 17 Lug dimensions. Fig. 18 Lug position.

(1) The position of the mounting screws in the cabinet must be within a circle of 3,4 mm diameter

drawn around the true geometrical positions, i.e. the corners of a rectangle of 2056 mm x 154 mm.
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M24-306 M24-308
M24-310 M24-328

Front view and lug dimensions of tube M24-310

222 max
205
, welded joint
.
17 “
max 154 /
p anode
contact
-7290301.1 /
o+~
s?"(\z
Q¥
/
Fig. 19 Tube mounting dimensions; front view.
-~ 2286 —
8+0,2 1min (Z
t . |
* 7 i 2T5 t
15 !
+05 *02 | +15
f ! b
10—
(1) 4 |
7296729
7290803.2
Fig. 20 Lug dimensions: Fig. 21 Lug position.

(1) The position of the mounting screws in the cabinet must be within a circle of 4 mm diameter
drawn around the true geometrical positions, i.e. the corners of a rectangle of 2056 mm x 154 mm.
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High resolution monochrome monitor tubes

M24-306
M24-310

M24-308
M24-328

Front view and lug dimensions of tube M24-328 *

220 max I

. welded joint

—

205 I

7Z90801.1

|

__*.4—
15 ( 2
*05 7 i?,Z

\

e

j ;

7290802.1

\cnode
contact
\
\e)
o
/
Fig. 22 Tube mounting dimensions; front view.
-~ 228,6 —
1 min (Z
¥
275 !
+15
R 1,0 £‘:
'\\ t I
(1) \
7293058.1

Fig. 23 Lug dimensions.

(1) The position of the mounting screws in the cabinet must be within a circle of 4 mm diameter

Fig. 24 Lug position.

drawn around the true geometrical positions, i.e. the corners of a rectangle of 205 mm x 154 mm.

* This tube is still under development; data are provisional.
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M24-306 M24-308
M24-310 M24-328

Maximum cone contour

12345678

Table 1 Cone contour data

Fig. 25 Cone contour.

7290800.2

60°
70°
80°

90°

nom. max. distance from centre
section| distance | 5 | 400 | 200 | 300 |diag. | 400 | 500 | 600 [700 [800 | 900
from section 1
1 0 108,3 {109,8 |114,2 {121,9 |123,9 |121,6 |106,6| 95,6 | 88,8 | 85,0 | 83,8
2 10 105,4 {106,8 {111,0 {117,7 |119,4 [117,4 |104,4| 93,9 | 87,3 | 83,7 | 82,5
3 20 98,0 | 99,2 {1029 |107,8 |109,2 |{108,1 | 99,1| 90,0 |83,9 |80,6| 79,5
4 30 884 | 894 | 922 | 957 | 966 | 96,2 | 91,0/84,2]79,0]76,1| 75,1
5 40 781 789 | 81,0 83,2 | 838 | 838 | 81,2|76,8|72,9|70,5]| 69,7
6 50 668 | 674 | 688 | 704 | 709 | 71,2 | 70,3| 68,1 | 65,6 |63,8| 63,2
7 60 545 | 5649 | 558 | 568 | 57,2 | 575 | 57,5| 56,8 | 55,8 |54,9 | 54,5
8 61,2 530| 63,3 | 54,2 | 551 | 654 | 55,7 | 55,7| 55,2 (54,3 |53,4|53,1
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M24-322
M24-326

HIGH RESOLUTION MONOCHROME MONITOR TUBES

For Data Graphic Displays

900 deflection angle

24 cm (9 in) face diagonal; rectangular glass
20 mm neck diameter

Integral implosion protection

QUICK REFERENCE DATA

Deflection angle
Face diagonal
Overall length
Neck diameter
Heating

Grid 2 voltage
Anode voltage

90°

24cm (9in)
max. 227 mm
20 mm

12 V/75 mA
400 V

12 kV

Resolution approx. 1300 lines |
APPLICATION
These high resolution tubes are for alpha numeric and graphic display applications, such as computer
terminals, small business computers, etc.
AVAILABLE VERSIONS
The following versions are available: M24-322 and M24-326. Differences between the tubes can be
found under ‘Dimensional data’.
The tubes can be supplied with different phosphors and anti-reflective treatments, see ‘"High resolution
monochrome monitor tubes, General’’.

W ﬂebruary 1989 63



M24-322
M24-326

ELECTRICAL DATA
Focusing method
Deflection method

Deflection angles
diagonal
horizontal
vertical

Direct interelectrode capacitances
cathode to all other electrodes
grid 1 to all other electrodes

Capacitance of external conductive coating to anode*
Capacitance of external conductive coating to anode**

Capacitance of anode to implosion protection hardware**
Heater voltage

Heater current at 12 V

OPTICAL DATA
Phosphor type

Light transmission at screen centre
tube with normal tinted face glass
tube with dark tinted face glass

RASTER CENTRING

electrostatic

magnetic

approx. 900
approx. 820
approx. 670

max. 5 pF
max. 6 pF

max. 850 pF
min. 300 pF

max. 750 pF
min. 300 pF

approx. 100 pF
12V
75 mA

see ""High resolution monochrome
monitor tubes, General’”

approx. 53%
approx. 42%

The field intensity perpendicular to the tube axis should be adjustable from 0 to 800 A/m. For
optimum overall sharpness it is recommended to centre the raster electrically via the deflection coils.

* Implosion protection hardware connected to external conductive coating.
** Implosion protection hardware not connected to external conductive coating.
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High resolution monochrome monitor tubes M24-322
M24-326

MECHANICAL DATA (see also the figures under Dimensions Data)

Overall length max. 227 mm
Greatest dimensions of tube

diagonal 248,5 mm

width 216 mm

height 167 mm
Minimum useful screen dimensions (projected)

diagonal 222,5 mm

horizontal axis 193 mm

vertical axis 145 mm

area 268 cm?
Implosion protection T-band
Bulb EIAJ-JB240AA03 or

EIAJ-JB240AA04

Bulb contact designation IEC 67-111-2, EIA-J1-21
Base designation EIA E7-91
Basing 7GR
Mass approx. 1,8 kg

RATINGS (Absolute Maximum System)

Unless otherwise specified voltage values are positive and measured with respect to grid 1.

max. 15kV

Anode voltage min. 9,5 kV
Grid 4 (focusing electrode) voltage —200to + 1000 V
Grid 2 voltage max. 700V
Anode current

long-term average value max. 130 pA

peak value max. 300uA
Cathode voltage, positive peak value max. 400 V
Heater voltage 12V +£10% *
Cathode-to-heater voltage max. 100 V

+0%
* For maximum cathode life it is recommended that the heater supply be regulated at 12 V _5%‘:.
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M24-322
M24-326

CIRCUIT DESIGN VALUES

Grid 4 current
positive
negative

Grid 2 current
positive
negative

MAXIMUM CIRCUIT VALUES
Resistance between cathode and heater
Impedance between cathode and heater
Grid 1 circuit resistance

Grid 1 circuit impedance

TYPICAL OPERATING CONDITIONS

Cathode drive; voltages specified with respect to grid 1
Anode voltage

Grid 4 (focusing electrode) voltage

Grid 2 voltage

Cathode cut-off voltage

Grid drive; voltages specified with respect to cathode
Anode voltage

Grid 4 (focusing electrode) voltage

Grid 2 voltage

Grid 1 cut-off voltage

RESOLUTION

The resolution is approx. 1300 lines. It is measured at the screen centre:

® with shrinking raster method,

at Vg2 = 700 V and anode voltage = 12 kV,
with phosphor type W (WW),

X-RADIATION CHARACTERISTIC

with normal tinted face glass, without anti-glare treatment of screen surface.

max. 25
max. 25
max. 5
max. 5
max. 1,0
max. 0,1
max. 1,5
max. 0,5
12 kV
Oto300V*
400V

30to 60 V**
12 kV

0to 300V*
400 vV
34to64V**

at light output 68,5 cd/m*“ (20 foot lambert) and raster dimensions 168 mm x 126 mm,

nA
MA

HA

MQ
MQ
MQ
MQ

X-radiation emitted will not exceed 0,5 mR/h throughout the useful life of the tube, when operated

within the given ratings.

voltage = 400 V.

Dynamic focus (only for optimization): Typical correction for a video field of H x V = 168 mm x 126 mm:

line parabola 200 V;
field parabola 100 V.
**Visual extinction of focused raster.

66

Measured at screen centre on spot at anode current = 250 uA (peak), anode voltage = 12 kV, grid 2
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High resolution monochrome monitor tubes M24-322

M24-326

10 7274788.1
XM-35
£
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£
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L1
0,1 L
17 18 19 20 21

anode voltage (kV )

Fig. 1 X-radiation limit curve according to JEDEC94, at a constant anode current
of 250 uA, measured according to TEPAC103A.
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Fig. 2 0,5 mR/h isoexposure-rate limit curve, according to JEDEC94, measured
according to TEPAC103A.
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M24-322

500 7284877.1

'a,g3,95 \
(uA) \
400 \
300 \\ \
400V \vg2= 700V
200
100 \
0 N N
0 20 40 60 80 100
Vi (V)

Fig. 3 Anode current as a function of cathode voltage.
Cathode drive; Vg g3 g5 = 12 kV.

7284878.1
500
I la,g3,95
l (uA)
I 400
| |
// L1 a0
V92=700V l 400V
/ 200
/ ] 100
/ /
// //
0
-100 -80 —-60 -40 ~20 0
Vg1 (V)

Fig. 4 Anode current as a function of grid 1 voltage.
Grid drive; Vg g3 g5 = 12 kV.
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High resolution monochrome monitor tubes M2 4-322

150 7284880.1
VKR
(v)
100
- - - -
uv"ﬂ\f‘:l‘”
-V
’ﬂ [ ‘\ue 1/
g oﬂ“‘“a‘v
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// ’ . | -
\ower imit ——
- ====T
0
300 400 500 600 700
ng (v)

Fig. 5 Limits of cathode cut-off voltage as a function of grid 2 voltage.
Cathode drive; Vg g3 g5 = 12 kV.
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Fig. 6 Limits of grid 1 cut-off voltage as a function of grid 2 voltage.
Grid drive; Va g3,g5 = 12 kV.
AV
KR ~09x10°.
AVa,g3,g5
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M24-322

M24-326
DIMENSIONAL DATA Dimensions in mm
216 max /@
— ] Lty
i /J R690 19
== 82° | 4
108.1
t5
7615
Y
227 24+5
max - - -
reference line { f
+0.9
—-0.5
Fig. 7.
- 72782325
- 214 max
- 193 min —_—
165 145
max min
7278234.5 ) /
6‘(\\‘\ bulb and screen dimensions
LAY
1 <@
)
1y
Fig. 8. '

/

(1) The reference line is determined by the plane of the upper edge of reference line gauge D when the
gauge is resting on the cone.
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High resolution monochrome monitor tubes

Fig. 11 Electrode configuration.

M24-322
M24-326
< 167max ————————*|
1055
—
\ / (1)
67°
/ \
N - R —
\ 4
\ LLBEL
_ 2\ ] ) '
reference line
(1) The displacement of any lug with
respect to the plane through the
other three lugs is max. 1,8 mm.
7278233.2
Fig. 9.
228.6 =
198.4 —=—
55+ 1 DI () e— 1492 =
os by AN
s T B i

2341 7276489.4

Fig. 10 Screen reference points.

7290808

f f 7290807

Fig. 12 Pin arrangement.
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M24-322
M24-326

Front view and lug dimensions of tube M24-322

230 max
212
welded joint
T~
178 /
max 160 X
| N
p anode
contact
7278235.3 /
+
o
o’
o
Fig. 13 Tube mounting dimensions; front view.
~—— 2286 —
15min (Z
¥
10+0,2 T
. / 275 !
' i L 1,5
D
esrianil/( o
+05 o= i 10 =
I oo
7278229.5 (1)
7278230.5
Fig. 14 Lug dimensions. Fig. 15 Lug position.

(1) The position of the mounting screws in the cabinet must be within a circle of 5 mm diameter drawn
around the true geometrical positions, i.e. the corners of a rectangle of 212 mm x 160 mm.
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High resolution monochrome mc;nitor tubes M24-322
M24-326

Front view and lug dimensions of tube M24-326

222 max
205

welded joint

N

contact

- 7295727.1

7295728.1

7295974

Fig. 17 Lug dimensions. Fig. 18 Lug position.

(1) The position of the mounting screws in the cabinet must be within a circle of 3,4 mm diameter
drawn around the true geometrical positions, i.e. the corners of a rectangle of 205 mm x 154 mm.

w (February 1989
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M24-322
M24-326

Maximum cone contour

12345678

Table 1 Cone contour data

Fig. 19 Cone contour.

7290800.2

60°
70°
80°

90°

noim. max. distance from centre
section fdi“‘"’"c‘? 0° | 100 | 200 | 300 |diag. | 400 | 500 |600 | 700|800 |900
rom section 1
1 0 108,3 [109,8 [114,2 [121,9 [123,9 [ 121,6 [106,6 | 95.6| 888 | 85,0 [838
2 10 105.4 |106,8 [111,0 [117,7 [119.4 |117.4 |104,4 | 939 87,3| 837 |82,5
3 20 98,0 | 99,2 [102,9 |107,8 |109,2 |108.1 | 99,1 |90,0| 83,9 | 80,6 | 79,5
4 30 884 | 804 | 922 | 957 | 96,6 | 96.2 | 91,0|84,2| 79,0| 76,1 |75.1
5 40 78,1 | 789 | 81,0 | 832 | 838 | 838 | 81,2|768| 72.9| 705 | 69,7
6 50 66,8 | 67,4 | 688 | 704 | 70,9 | 71,2 | 70,3|68.1| 65,6 | 63,8 | 63,2
7 60 545 | 54,9 | 558 | 56,8 | 67,2 | 57,6 | 57,5 |56,8| 55,8 | 54,9 | 54,5
8 61,2 53,0 | 533 | 54,2 | 5561 | 654 | 557 | 557 | 55,2 54,3 | 53,4 |53.1
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specifications are subject to change without notice.

DEVELOPMENT DATA
This data sheet contains advance information and J L M24"330

HIGH RESOLUTION MONOCHROME MONITOR TUBE

For Data Graphic Displays

900 deflection angle

24 cm (9 in) face diagonal; rectangular glass
20 mm neck diameter

Integral implosion protection

QUICK REFERENCE DATA

Deflection angle 900

Face diagonal 24 cm (9in)

Overall length max. 227 mm

Neck diameter 20 mm

Heating 12V/75 mA

Quick heating cathode with a typical tube a legible
picture will appear within5 s

Grid 2 voltage 400 V

Anode voltage 12 kV

Resolution approx. 1300 lines

APPLICATION
This high resolution tube is for alpha numeric and graphic display applications, such as computer

terminals, small business computers, etc.

AVAILABLE VERSIONS

The tube can be supplied with different phosphors and anti-reflective treatments, see ""High resolution
monochrome monitor tubes, General”’.
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M24-330

ELECTRICAL DATA
Focusing method
Deflection method

Deflection angles
diagonal
horizontal
vertical

Direct interelectrode capacitances
cathode to all other electrodes
grid 1 to all other electrodes

Capacitance of external conductive coating to anode*

Capacitance of external conductive coating to anode**

* %

Capacitance of anode to implosion protection hardware
Heater voltage
Heater current at 12 V

OPTICAL DATA
Phosphor type

Light transmission at screen centre
tube with normal tinted face glass
tube with dark tinted face glass

RASTER CENTRING

electrostatic
magnetic

approx. 90°©
approx. 820
approx. 67°

max. 4 pF
max. 7 pF

max. 850 pF
min. 300 pF

max. 750 pF
min. 300 pF

approx. 100 pF
12V
75 mA

see ‘’High resolution monochrome
monitor tubes, General”’

approx. 53%
approx. 42%

The field intensity perpendicular to the tube axis should be adjustable from O to 800 A/m. For
optimum overall sharpness it is recommended to centre the raster electrically via the deflection coils.

* Implosion protection hardware connected to external conductive coating.
** Implosion protection hardware not connected to external conductive coating.
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High resolution monochrome monitor tube J L M24'33O

DEVELOPMENT DATA

MECHANICAL DATA (see also the figures under Dimensional Data)

Overall length max. 227 mm
Greatest dimensions of tube

diagonal 248,5 mm

width 216 mm

height 167 mm
Minimum useful screen dimensions (projected)

diagonal 222,5 mm

horizontal axis 193 mm

vertical axis 145 mm

area 268 cm?
Implosion protection T-band
Bulb EIAJ-JB240AA03 or

EIAJ-JB240AA04

Bulb contact designation IEC 67-111-2, EIA-J1-21
Base designation EIA E7-91
Basing 7GR
Mass approx. 1,8 kg

RATINGS (Absolute Maximum System)
Unless otherwise specified voltage values are positive and measured with respect to grid 1.

max. 15kV

Anode voltage min. g,g KV
Grid 4 (focusing electrode) voltage —200 to + 1000 V
Grid 2 voltage max. 700V
Anode current

long-term average value max. 130 uA

peak value max. 300 uA
Cathode voltage, positive peak value max. 400 V
Heater voltage 12V +10%*
Cathode-to-heater voltage max. 100 V

0,
* For maximum cathode life it is recommended that the heater supply be regulated at 12 V j gé,{;
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M24-330

CIRCUIT DESIGN VALUES
Grid 4 current

positive max. 25 pA

negative max. 25 pA
Grid 2 current

positive max. 5 nA

negative max. 5 uA

MAXIMUM CIRCUIT VALUES

Resistance between cathode and heater max. 1,0 MQ
Impedance between cathode and heater max. 0,1 MQ
Grid 1 circuit resistance max. 1,5 MQ
Grid 1 circuit impedance max. 0,5 MQ

TYPICAL OPERATING CONDITIONS
Cathode drive; voltages specified with respect to grid 1

Anode voltage 12 kV

Grid 4 (focusing electrode) voltage 0to 300 V*
Grid 2 voltage 400 V
Cathode cut-off voltage 30to 60 V**
Grid drive; voltages specified with respect to cathode

Anode voltage 12 kV

Grid 4 (focusing electrode) voltage 0 to 300 V*
Grid 2 voltage 400 V

Grid 1 cut-off voltage 34to64 V**
RESOLUTION

The resolution is approx. 1300 lines. It is measured at the screen centre:

® with shrinking raster method

® at light output 68,5 cd/m?* (20 foot lambert) and raster dimensions 168 mm x 126 mm
® at Vg =700 V and anode voltage = 12 kV

® with phosphor type W (WW)

® with normal tinted face glass, without anti-glare treatment of screen surface

X-RADIATION CHARACTERISTICS

X-radiation emitted will not exceed 0,5 mR/h throughout the useful life of the tube, when operated
within the given ratings.

* Measured at screen centre on spot at anode current = 250 uA (peak), anode voltage = 12 kV, grid 2
voltage = 400 V.
Dynamic focus (only for optimization): Typical correction for a video field of H x V = 168 mm x 126 mm:
line parabola 200 V;
field parabola 100 V.
** Visual extinction of focused raster.
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High resolution monochrome monitor tube

M24-330

DEVELOPMENT DATA

10

X radiation (mR/h)

0,1

18

7274788.1
XM-35
/'//
//
M
20 21

anode voltage (kV)

Fig. 1 X-radiation limit curve according to JEDEC94, at a constant anode current
of 250 uA, measured according to TEPAC103A.

7274 .
2 787.2
XM~ 36
S
X
g
3 2
(]
°
o
&
19
N
18
-—
™~
-
17 i~
0 500 1000

anode current (uA) 1500

Fig. 2 0,5 mR/h isoexposure-rate limit curve, according to JEDEC94, measured
according to TEPAC103A.
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M24-330

7284877.1
500
la,g3,5 \

(uA) \
400 \
300 \\ \

400V \vgz= 700V
200 \
100 \\
0 N -
0 20 40 60 80 100
vy (V)

Fig. 3 Anode current as a function of cathode voltage.
Cathode drive; V3 g3 g5 = 12 kV.

7284878.1
500
l 'a,g3,95
I (nA)
l 400
| |
/I [ 300
ng=700V }400V
/ 200
/ / 100
/ /
// //
0
-100 -80 -60 -40 -20 0
Vg1 (V)

Fig. 4 Anode current as a function of grid 1 voltage.
Grid drive; Vg g3 g5 = 12 kV.
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High resolution monochrome monitor tube M24-330

DEVELOPMENT DATA

150 7284880.1
VKR
(V)
100
- - -7
Wt =
up"’el -1
” - - . //
-~ om'ma\"a\u
A
50 —
— '
= Jower limit ==
- ==l =
0
300 400 500 600 700

ng (v)

Fig. 5 Limits of cathode cut-off voltage as a function of grid 2 voltage.
Cathode drive; V3 g3 g5 = 12 kV.
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Fig. 6 Limits of grid 1 cut-off voltage as a function of grid 2 voltage.
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58 -09x10°.
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Grid drive; Vg3 g5 = 12 kV.
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M24-330

DIMENSIONAL DATA Dimensions in mm

216 max /G>

— 7 e
i ,_\/RGSO 19
== "82° | = !

108.1

t5
2 765

¥
227 \ ) ‘ 24%5

020158

7Z278232.5

——> ]
Fig. 7.
-—  214max
-~ 1983min  —
7 (/® }
%Z/Z/ Y R21 —2
7 Aom ///!4{6 //;% Q
L
/’4 /R 692 7™
165 145 ///I_’_‘é!‘;{I - /®
max min <’
56.94 / :}// R 636 /
P 82.33
44 7 //////
No——
7278234.5 ) /
q_,(‘\\o bulb and screen dimensions
UL
v <@
/ ,,,bf’
Fig. 8.
(1) The reference line is determined by the plane of the upper edge of reference line gauge D when the
gauge is resting on the cone.
82
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High resolution monochrome monitor tube M24-330

DEVELOPMENT DATA

167 max —>
105%5

\ (1)

reference line

(1) The displacement of any lug with
respect to the plane through the
other three lugs is max. 1,8 mm.

7278233.2

Fig. 9.

2286 =
- 1984 —=—

®
pllES)
JO)

e ; —
T
7276489.4

a,33,95
Y
70|94 -©- ¢/10°mcnx
7290808
f f 7290807
Fig. 11 Electrode configuration. Fig. 12 Pin arrangement; bottom view.
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M24-330

Front view and lug dimensions

222 max
l 205
, welded joint
—
171 £
max 154 /
p \ anode
contact
.7290807.1 /
&
o2
/ ’Lb‘
Fig. 13 Tube mounting dimensions; front view.
-~ 228,6 —
8+0,2 1min (2
' ; t —
15 paan 25
+05 7'*?'2 SN x1,5
\\
T ]
t 'K \ 1,o£_—_.
(1) t i
7295729
7Z90803.2
Fig. 14 Lug dimensions. Fig. 15 Lug position.

(1) The position of the mounting screws in the cabinet must be within a circle of 4 mm diameter
drawn around the true geomatrical positions, i.e. the corners of a rectangle of 205 mm x 154 mm.
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High resolution monochrome monitor tube

M24-330

DEVELOPMENT DATA

Maximum cone controur

{

/L

N

12345678

Table 1 Cone contour data

Fig. 16 Cone contour.

7290800.2

60°
70°
80°

90°

0°

0 N OAW=

nom. max. distance from centre
section| distance | 5 | 400 | 200 | 300 |diag. | 400 | 500 | 600 |700 |800 | 900
from section 1
1 0 108,3 ({109,8 |114,2 (1219 |123,9 |121,6 |106,6 | 95,6 | 88,8 (85,0 | 83,8
2 10 105,4 {106,8 {111,0 (117,7 {1194 (117,4 |104,4| 93,9 |87,3 |83,7 | 82,5
3 20 98,0 | 99,2 {102,9 |107,8 {109,2 (108,1 | 99,1| 90,0 (83,9 |80,6 | 79,5
4 30 884 | 894 | 922 | 957 | 96,6 | 96,2 | 91,0/ 84,2|79,0(76,1| 75,1
5 40 781 | 789 | 81,0| 83,2 | 838 | 838 | 81,2|768(729(70,5|69,7
6 50 668 | 674 | 688 | 704 | 709 | 71,2 | 70,3| 68,1 | 65,6 | 63,8 | 63,2
7 60 545 | 549 | 558 | 568 | 57,2 | 576 | 57,5| 56,8 | 55,8 |54,9| 54,5
8 61,2 53,0 | 53,3 | 54,2 | 55,1 | 55,4 | 55,7 | 55,7 | 55,2 |54,3 |563,4(53,1

W (February 1989
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M24-514W

MONOCHROME MONITOR TUBE

® 900 deflection angle

® 24 cm (9 in) face diagonal; rectangular glass
® 20 mm neck diameter

® |ntegral implosion protection

QUICK REFERENCE DATA

Deflection angle 900

Face diagonal 24 cm (9 in)

Overall length max. 227 mm

Neck diameter 20 mm

Heating 11 V/140 mA

Quick heating cathode with a typical tube a legible
picture will appear within 5 s

Grid 2 voltage 130V

Anode voltage 12kV

Resolution approx. 800 lines

APPLICATION

This monitor tube is for alpha numeric and graphic display applications, such as computer
terminals, small business computers, etc.

\ (February 1989
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M24-514W

ELECTRICAL DATA

Focusing method electrostatic
Deflection method magnetic
Deflection angles
diagonal approx. 90°
horizontal approx. 82°
vertical approx. 67°
Direct interelectrode capacitances
cathode to all other electrodes max. 4 pF
grid 1 to all other electrodes max. 8 pF
Capacitance of external conductive coating to anode* max. 850 pF
min. 300 pF
Capacitance of external conductive coating to anode** max. 750 pF
min. 300 pF
Capacitance of anode to implosion protection hardware** approx. 100 pF
Heater voltage 11V
Heater currentat 11 V 140 mA

OPTICAL DATA
Phosphor type W (P4)

Light transmission at screen centre approx. 53%

RASTER CENTRING

The field intensity perpendicular to the tube axis should be adjustable from O to 800 A/m. For
optimum overall sharpness it is recommended to centre the raster electrically via the deflection coils.

* Implosion protection hardware connected to external conductive coating.
** Implosion protection hardware not connected to external conductive coating.
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Monochrome monitor tube

M24-514W

MECHANICAL DATA (see also the figures under Dimensions Data)

Overall length

Greatest dimensions of tube
diagonal
width
height

Minimum useful screen dimensions (projected)

diagonal
horizontal axis
vertical axis
area

Implosion protection
Bulb

Bulb contact designation
Base designation

Basing

Mass

RATINGS (Absolute Maximum System)

max. 227 mm

249,5 mm
216 mm
167 mm

222,5 mm
193 mm
145 mm
268 cm?

T-band
EIAJ-JB240AA03

IEC 67-111-2, EIA-J1-21
EIA E7-91

7GR

approx. 1,8 kg

Unless otherwise specified voltage values are positive and measured with respect to grid 1.

Anode voltage

Grid 4 (focusing electrode) voltage
Grid 2 voltage

Cathode voltage, positive peak value
Heater voltage

Cathode-to-heater voltage

CIRCUIT DESIGN VALUES

Grid 4 current
positive
negative

Grid 2 current
positive
negative

MAXIMUM CIRCUIT VALUES
Resistance between cathode and heater
Impedance between cathode and heater
Grid 1 circuit resistance

Grid 1 circuit impedance

* For maximum cathode life it is recommended that the heater supply be regulated at 11 V

max. 15kV

min. 9,5 kV
—200 to +500 V
max. 200V

max. 200V
1MV+10%*

max. 100V

max. 25 uA
max. 25 uA
max. 5 uA
max. 5 uA
max. 1,0 MQ
max. 0,1 MQ
max. 1,56 MQ

max. 0,5 MQ

+0%
—5%’

\ (February 1989
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M24-514W

TYPICAL OPERATING CONDITIONS
Cathode drive; voltages specified with respect to grid 1

Anode voltage 12 kV

Grid 4 (focusing electrode) voltage 130 Vv*

Grid 2 voltage 130 V
Cathode cut-off voltage 451065 V**
RESOLUTION

The resolution is approx. 800 lines. It is measured at the screen centre:

® with shrinking raster method,

® at light output 68,5 cd/m? (20 foot lambert) and raster dimensions 168 mm x 126 mm,
® at Vg2 =200 V and anode voltage = 12 kV,

® with phosphor type W (WW)

® with normal tinted face glass, without anti-glare treatment of screen surface.

X-RADIATION CHARACTERISTIC

X-radiation emitted will not exceed 0,5 mR/h throughout the useful life of the tube, when operated
within the given ratings.

10 7274788.1
XM-35
£
o
£
5
] A
g A
X //
. A
=
P |
~
/’/
/
//
0,1 L
17 18 19 20 21

anode voltage (kV)

Fig.1 X-radiation limit curve according to JEDEC94, at a constant anode current
of 250 uA, measured according TEPAC103A.

* Measured at screen centre on spot at anode current = 250 uA (peak), anode voltage = 12 kV,
grid 2 voltage = 130 V.
Because of the flat focus characteristic it is sufficient to choose a focusing voltage between
0 V and + 130 V. The optimum focus voltage of individual tubes may be between — 150 and
+50 V.

** Visual extinction of focused raster.
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Monochrome monitor tube M24-514W

27 7274787.2
XM-36
2 \
s \
$ 20
@
T
Q
5
N NN
19
N
18
™.
™~ L
™~ |
I
T~
17 I~ [
0 500 1000

anode current (uA) 1500

Fig. 2 0,5 mR/h isoexposure-rate limit curve, according to JEDEC94, measured
according to TEPAC103A.

2000 7290885

150 7290884
la,g3,g5 \
(uA) VKR
1600 \ (V)

\ \ 100
1200

et \'\“«{\lr/ 1 —
ot T

800 i — =T Jawe I

\ 50 -~ a0 \‘m'\‘ P —

’/': 1 ‘\gﬂﬁ‘;\/’
-
\ \ / ’P//
400 N VgZ = =
N \\zoov
N 130v\\
0 0
0 20 40 60 80 100 80 120 160 200
Vi (V) Vg2 (V)

Fig. 3 Anode current as a function of
cathode voltage.
Cathode drive; Vg 3,95 = 12 kV.

Fig. 4 Limits of cathode cut-off voltage as
a function of grid 2 voltage.
Cathode drive; Va g3 g5 = 12 kV.

AVKR

—27  -03x 107
AVa,g3,95
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M24-514W

DIMENSIONAL DATA

—  Fig. 5.

Fig. 6.

Dimensions in mm

216 max /GD
— 1 —t—
i R690 19
820 [ ==}
108.1
*5
/ 76+5
¥
27 24%5
T eference fine (1) f h
+0.9
—05
f 7278232.5
-~ 214max ————
-~ 193min ——
R1067
165 145 / ////_l/féi{;'é,,!”l y
max min 5L
9%
.

7278234.5

/bulb and screen dimensions

(1) The reference line is determined by the plane of the upper edge of reference line gauge D when the
gauge is resting on the cone.
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Monochrome monitor tube

M24-514W

~——— 167max ——————
1055
%
(1)
\ | /
67°
/ \
L
\\\ | LbpL

(1) The displacement of any lug with
respect to the plane through the
other three lugs is max. 1,8 mm.

7278233.2

Fig. 7.

- 2286 =

-«———— 1984 =

N ‘5.5411 @{ (Q Q{«—— 1492 =—

+15
T ﬁﬁ\
23i 1 7276489.4
Fig. 8 Screen reference points.
a,93,95

O 70 gh/-@——i\ﬂf max
\t/

7290808
f f 7290807
Fig. 9 Electrode configuration. Fig. 10 Pin arrangement.
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M24-514W

Front view and lug dimensions of tube

232 max
212

welded joint
. <X

anode
contact

’

7290876.1

Fig. 11 Tube mounting dimensions; front view.

114£0,2
' ' L ;
£05 102024 - ——

*_____ i\
A
7290877 (1)

7290878.1
Fig. 12 Lug dimensions. Fig. 13 Lug position.

(1) The position of the mounting screws in the cabinet must be within a circle of 7 mm diameter
drawn around the true geometrical positions, i.e. the corners of a rectangle of 212 mm x 160 mm.
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Monochrome monitor tube

M24-514W

Maximum cone contour

- 26.0 r—

N
N

Table 1 Cone contour data

Fig. 14 Cone contour.

7290800.2

60°
70°
80°

90°

nom. max. distance from centre
section| distance 705" 400 200 300 diag. 400 | 500 | 600 | 700 | 800 |900
from section 1
1 0 108,3 {109,8 {114,2 (121,9 |123,9 {121,6 [106,6 | 95,6 | 88,8 | 85,0 | 83,8
2 10 105,4 [106,8 |111,0 (117,7 |119,4 [117,4 [104,4|93,9 |87,3|83,7 | 82,5
3 20 98,0 | 99,2 {102,9 {107,8 |109,2 [108,1 | 99,1 |90,0 |83,9|80,6 | 79,5
4 30 884 | 894 | 922 | 957 | 966 | 96,2 | 91,0(84,2|79,0|76,1|75,1
5 40 78,1 78,9 | 81,0 | 83,2 | 838 | 83,8 | 81,2/76,8[729|70,5|69,7
6 50 668 | 674 | 688 | 704 | 709 | 71,2 | 70,3|68,1|65,6| 63,8 | 63,2
7 60 545 | 549 | 558 | 56,8 | 57,2 | 57,6 | 57,5|56,8|55,8| 54,9 | 54,5
8 61,2 530 | 53,3 | 54,2 | 55,1 | 554 | 55,7 | 55,7 |55,2|54,3|53,4|53,1

I ﬁebruary 1989
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M29EAA
M29EAB

FLAT SQUARE
HIGH RESOLUTION MONOCHROME MONITOR TUBES

For Data Graphic Displays

900 deflection angle

31 cm (12 in) face diagonal; rectangular glass
1200 mm radius of screen curvature

20 mm neck diameter

Integral implosion protection

QUICK REFERENCE DATA

Deflection angle 900

Face diagonal 31cm (12in)

Overall length max. 275 mm

Neck diameter 20 mm

Heating 12V/130 mA

Quick heating cathode with a typical tube a legible
picture will appear within 5s

Grid 2 voltage 400 V

Anode voltage 12 kV

Resolution approx. 1300 lines

APPLICATION

These high resolution tubes are for alpha numeric and graphic display applications, such as computer
terminals, small business computers, etc.

AVAILABLE VERSIONS
The following versions are available: M29EAA and M29EAB.

The tubes can be supplied with different phosphors and anti-reflective treatments, see ‘“High resolution
monochrome monitor tubes, General”’.

Differences between the tubes can be found under ‘Dimensional data’.

| ﬁebruary 1989
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M29EAA
M29EAB

ELECTRICAL DATA
Focusing method
Deflection method

Deflection angles
diagonal
horizontal
vertical

Interelectrode capacitances
cathode to all other electrodes
grid 1 to all other electrodes

Capacitance of external conductive coating to anode*

Heater voltage

Heater current at 12 V

OPTICAL DATA
Phosphor type

Light transmission at screen centre
tube with normal tinted face glass
tube with dark tinted face glass

RASTER CENTRING

electrostatic
magnetic

approx. 900
approx. 790
approx. 610

max. 4 pF
max. 7 pF

max. 1250 pF
min. 800 pF

12V
130 mA

see ““High resolution
monochrome monitor
tubes, General”

approx. 43%
approx. 32%

The field intensity perpendicular to the tube axis should be adjustable from 0 to 800 A/m. For
optimum overall sharpness it is recommended to centre the raster electrically via the deflection coils.

* Implosion protection hardware connected to external conductive coating.

98 January 1988w (



FLAT SQUARE
High resolution monochrome monitor tubes

M29EAA
M29EAB

MECHANICAL DATA (see also the figures under Dimensional Data)
Overall length

Greatest dimensions of tube
diagonal
width
height

Minimum useful screen dimensions (projected)
diagonal
horizontal axis
vertical axis
area

Implosion protection
Bulb

Bulb contact designation
Base designation

Basing

Mass

RATINGS (Absolute Maximum System)

max. 275 mm

323,5 mm
273 mm
212,5 mm

294 mm
246 mm
181 mm
440 cm?

T-band

EIAJ-JB320AA03 or
EIAJ-JB320AA04

IEC67-111-2, EIAJ1-21
EIA E7-91

7GR

approx. 3,5 kg

Unless otherwise specified voltage values are positive and measured with respect to grid 1.

max. 15 kV
Anode voltage min. 10 kV
Grid 4 (focusing electrode) voltage —200 to + 1000 V
Grid 2 voltage max. 700 V
Anode current
long-term average value max. 130 uA
peak value max. 300 A -
Cathode voltage, positive peak value max. 400 V
Heater voltage 12V £ 10%*
Cathode-to-heater voltage max. 100 V
. e e +0%
* For maximum cathode life it is recommended that the heater supply be regulated at 12 V 5%
- 0
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M29EAA
M29EAB

CIRCUIT DESIGN VALUES

Grid 4 current
positive
negative

Grid 2 current
positive
negative

MAXIMUM CIRCUIT VALUES
Resistance between cathode and heater
Impedance between cathode and heater
Grid 1 circuit resistance

Grid 1 circuit impedance

TYPICAL OPERATING CONDITIONS

Cathode drive; voltages specified with respect to grid 1
Anode voltage

Grid 4 (focusing electrode) voltage

Grid 2 voltage

Cathode cut-off voltage

Grid drive; voltages specified with respect to cathode
Anode voltage

Grid 4 (focusing electrode) voltage

Grid 2 voltage

Grid 1 cut-off voltage

RESOLUTION

The resolution is approx. 1300 lines. It is measured at the screen centre:

® with shrinking raster method,

at ng =700 V and anode voltage = 12 kV,
with phosphor type W (WW),

X-RADIATION CHARACTERISTIC

X-radiation emitted will not exceed 0,5 mR/h throughout the useful life of the tube, when operated

within the given ratings.

* Measured at screen centre on spot at anode current = 250 pA (peak), anode voltage = 12 kV, grid 2

voltage = 400 V.

Dynamic focus (only for optimization): Typical correction for a video field of Hx V=216 mm x 162 mm:

line parabola 250 V,
field parabola 0 V.
** Visual extinction of focused raster.

with normal tinted face glass, without anti-glare treatment of screen surface.

max. 25 uA
max. 25 uA

max. 5puA
max. 5 uA

max. 1,0 MQ
max. 0,1 M2
max. 1,5 MQ
max. 0,5 MQ

12 kV

0 to 300 V*
400 V

30 to 60 V**

12kV

0 to 300 V*
400 vV

34 to 64 V**

. at light output 68,5 cd/m? (20 foot lambert) and raster dimensions 216 mm x 162 mm,

100
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FLAT SQUARE

High resolution monochrome monitor tubes M29EAA
M29EAB
7274788.1
10
XM -35
=
E
=
k] o
x //
1 Pl
-
L
=
0,1 1/
17 18 19 20 21

anode voltage (kV)

Fig. 1 X-radiation limit curve according to JEDEC 94, at a constant anode
current of 250 uA, measured according to TEPAC103A.

2 4 7274787.2
XM-36
S
X
)
8
g 20
§
\\
19
N
~
18
™~
17 =
0 500 1000 anode current (uA) 1500
Fig. 2 0,5 mR/hisoexposure-rate limit curve, according to JEDEC 94,

measured according to TEPAC103A.
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M29EAA
M29EAB

Fig. 3

Fig. 4

102 August 1986

500 7284877.1
la,g3,95 \
(uA) \
400 \
300 \ \
400V \V92= 700V
200 \
100 \ \
0 N
0 20 40 60 80 100
Vi (V)

Anode current as a function of cathode voltage.
Cathode drive; Vj g3 g5 = 12 kV.

7284878.1
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I la,g3,95
1 (nA)
l‘ 400
// I 300
Vg2=700V 400V
/ 200
/ / 100
/ //
0
-100 -80 -80 -40  -20 0
Vgr (V)

Anode current as a function of grid 1 voltage.
Grid drive; Vg g3 g5 = 12 kV.




FLAT SQUARE

High resolution monochrome monitor tubes M29EAA
M29EAB
150 7284880.1
VKR
(V)
100
-l - - 7
uvgi\lmfi/
-+ - L—1
50 =1 - noml“‘\ va —
— |
= \owle\' \"ml‘— - ==
-
0
300 400 500 600 700

ng (v)

Fig. 5 Limits of cathode raster cut-off voltage as a function of grid 2 voltage.
Cathode drive; Vg g3 g5 = 12 kV.
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*A—v——— =0,9 x 103,
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Fig. 6  Limits of grid 1 raster cut-off voltage as a function of grid 2 voltage.

AVGR

———=09x 103.
AVa 93,95

Grid drive; Vg g3 g5 = 12kV.
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M29EAA

M29EAB
DIMENSIONAL DATA Dimensions in mm
27 3 max /@

— / S ]

R1200/ 19

) 4

155.6
+5 -
275 V
max ——
| 225
referenc; line (1) i ) i ) ) f_
—~| | 220183
— Fig. 7 W 7293473.2
271,2 max
-« 246 Mmin ——>
//Iﬂ % 30,
209 181 A //I
max  min 7 27
7 /
¢ Rt;,~,

7293475 s
. &
Fig. 8 (3

(1) The reference line is determined by the plane of the upper edge of reference line gauge D when the
gauge is resting on the cone.

104 February 1989\ (



FLAT SQUARE

High resolution monochrome monitor tubes

M29EAA
M29EAB

- 2125 max —————»

—
' (1)
|
—$——— ——— 1
40.3*+4
referenc; line - . —._‘— ) N )
(1) The displacement of any lug with
respect to the plane through the
other three lugs is max. 2 mm.
- 12745 ——> 7293474.1
Fig. 9
294 =
-——————— 246 =—
-~ 181 =
2rs0, @@
o0 Y v | _
+15 \
T
56+1,0

f f 7290807

Fig. 11 Electrode configuration.

7293477

gz 0’93795
i
70)g4 —@—-—/10°max
\:

7290808

Fig. 12 Pin arrangement.
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M29EAA
M29EAB

Front view of tube M29EAA

welded joint
—

Fig. 13 Tube front view with rimband.

-~ 294 ——

7293482

Fig. 14 Rimband position.

7

anode contact

7293483
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FLAT SQUARE
High resolution monochrome monitor tubes M29EAA
M29EAB

Front view and lug dimensions of tube M29EAB *

292,5

2733
welded joint

209,5 190,2 v &

7 S

anode contact

7293479.2

|«—— 294 ——
4 min z
_ ¥
8+0,2 ! Y
Voo 27.6
+15
15+ 0,5 - — ¢
'
t ' |
(1)
7293478
7293481.1
Fig. 16 Lug dimensions. Fig. 17 Lug position.

(1) The mounting screws in the cabinet must be situated inside a circle of 5 mm diameter drawn around
the true geometrical positions i.e. at the corners of a rectangle of 273,3 mm x 190,2 mm

* This tube is still under development; data are provisional.
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M29EAA
M29EAB

N

Maximum cone contour
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Table 1 Cone contour data

1234567891011

Fig. 18 Cone contour.

7293484

hom. max. distance from centre
sec-
tion distance
from section 1 | 0© 100 20° 30° | diag. 40° 500 60° 700 80° 90°
1 0 1364 | 1383 | 144,56 | 1556 | 160,5 | 157,5 | 135,6 | 120,8 | 11,8 | 106,8 | 105,3
2 10 1355 | 1374 | 1435 | 154,1 | 158,6 | 155,8 | 135,2 | 120,6 | 111,6 | 106,7 | 105,1
3 20 132,7 | 134,6 | 1404 | 149,7 | 153,2 | 151,1 | 1336 | 1194 | 110,6 | 1058 | 104,3
4 30 128,2 | 129,9 | 135,0 | 142,0 | 144,0 | 1423 | 129,3 | 116,6 | 108,4 | 103,9 | 102,4
5 40 121,8 | 1233 | 127,3 | 1320 | 132,8 | 131,56 [ 1225 | 112,2 | 104,8 | 100,6 | 99,3
6 50 1136 | 114,8 | 117,7 | 1204 |1206 | 1195 | 1135 | 1057 | 99,5 | 95,8 | 94,6
7 60 103,3 | 104,2 | 1059 | 107,1 | 106,9 | 106,1 | 1022 | 96,9 | 92,2 | 89,1 88,1
8 70 90,7 | 91,2 | 921 925 | 922 | 91,7 | 894 | 86,2 | 83,1 80,8 | 80,0
9 80 753 | 757 | 763 | 766 | 766 | 765 | 756 | 740 | 723 | 71,0 | 704
10 90 57,7 | 57,7 | 67,7 | 57,7 | 576 | 576 | 574 | 572 | 570 | 56,8 | 56,6
1 96,5 44,7 | 447 | 447 | 44,7 | 44,7 | 447 | 447 | 44,7 | 447 | 44,7 | 447
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M29ECA
M29ECB

FLAT SQUARE
HIGH RESOLUTION MONOCHROME MONITOR TUBES

For Data Graphic Displays

900 deflection angle

31 cm (12 in) face diagonal; rectangular glass
1200 mm radius of screen curvature

20 mm neck diameter

Integral implosion protection

QUICK REFERENCE DATA

Deflection angle 900

Face diagonal 31cm (12in)
Overall length max. 275 mm
Neck diameter 20 mm

Heating 12 V/75 mA

Grid 2 voltage 400 V

Anode voltage 12 kV

Resolution approx. 1300 lines
APPLICATION

These high resolution tubes are for alpha numeric and graphic display applications, such as computer
terminals, small business computers, etc.

AVAILABLE VERSIONS
The following versions are available: M29ECA and M29ECB.

The tubes can be supplied with different phosphors and anti-reflective treatments, see ‘’High resolution
monochrome monitor tubes, General”’.

Differences between the tubes can be found under ‘Dimensional data’.
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M29ECA
M29ECB

ELECTRICAL DATA
Focusing method
Deflection method

Deflection angles
diagonal
horizontal
vertical

Interelectrode capacitances
cathode to all other electrodes
grid 1 to all other electrodes

Capacitance of external conductive coating to anode*

Heater voltage

Heater current at 12 V

OPTICAL DATA
Phosphor type

Light transmission at screen centre
tube with normal tinted face glass
tube with dark tinted face glass

RASTER CENTRING

electrostatic

magnetic

approx. 900
approx. 790
approx. 610

max. 4 pF
max. 7 pF

max. 1250 pF
min. 800 pF

12V
75 mA

see ‘‘High resolution
monochrome monitor
tubes, General’’

approx. 43%
approx. 32%

The field intensity perpendicular to the tube axis should be adjustable from 0 to 800 A/m. For
optimum overall sharpness it is recommended to centre the raster electrically via the deflection coils.

*

Implosion protection hardware connected to external conductive coating.
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FLAT SQUARE
High resolution monochrome monitor tubes M29ECA

M29ECB

MECHANICAL DATA (see also the figures under Dimensional Data)
Overall length

Greatest dimensions of tube
diagonal
width
height

Minimum useful screen dimensions (projected)
diagonal
horizontal axis
vertical axis
area

Implosion protection
Bulb

Bulb contact designation
Base designation

Basing

Mass

RATINGS (Absolute Maximum System)

max. 275 mm

323,5 mm
273 mm
2125 mm

294 mm
246 mm
181 mm
440 cm?

T-band

EIAJ-JB320AA03 or
EIAJ-JB320AA04

IEC67-111-2, EIAJ1-21
EIA E7-91

7GR

approx. 3,5 kg

Unless otherwise specified voltage values are positive and measured with respect to grid 1.

max. 15 kV
Anode voltage min. 10 kV
Grid 4 (focusing electrode) voltage —200 to + 1000 V
Grid 2 voltage max. 700 V
Anode current
long-term average value max. 130 uA
peak value max. 300 uA -
Cathode voltage, positive peak value max. 400 V
Heater voltage 12 V £ 10%*
Cathode-to-heater voltage max. 100 V
. e +0%
* For maximum cathode life it is recommended that the heater supply be regulated at 12 V —5%"
m
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M29ECA
M29ECB

CIRCUIT DESIGN VALUES

Grid 4 current
positive
negative

Grid 2 current
positive
negative

MAXIMUM CIRCUIT VALUES
Resistance between cathode and heater
Impedance between cathode and heater
Grid 1 circuit resistance

Grid 1 circuit impedance

TYPICAL OPERATING CONDITIONS

Cathode drive; voltages specified with respect to grid 1
Anode voltage

Grid 4 (focusing electrode) voltage

Grid 2 voltage

Cathode cut-off voltage

Grid drive; voltages specified with respect to cathode
Anode voltage

Grid 4 (focusing electrode) voltage

Grid 2 voltage

Grid 1 cut-off voltage

RESOLUTION

The resolution is approx. 1300 lines. It is measured at the screen centre:

with shrinking raster method,

max. 25 pA
max. 25 uA

max. 5uA

max. 1,0 MQ
max. 0,1 M2
max. 1,5 MQ
max. 0,5 MQ2

12 kV

0 to 300 v*
400 V

30 to 60 V**

12 kV

0 to 300 V*
400 V

34 to 64 V**

at light output 68,5 cd/m? (20 foot lambert) and raster dimensions 216 mm x 162 mm,

°
® at Vg9 =700 V and anode voltage = 12 kV,
® with phosphor type WW,

°

with normal tinted face glass, without anti-glare treatment of screen surface.

X-RADIATION CHARACTERISTIC

X-radiation emitted will not exceed 0,5 mR/h throughout the useful life of the tube, when operated

within the given ratings.

* Measured at screen centre on spot at anode current = 250 MA (peak), anode voltage = 12 kV, grid 2

voltage = 400 V.

Dynamic focus (only for optimization): Typical correction for a video field of Hx V =216 mm x 162 mm:

line parabola 250 V,
field parabola O V.
** Visual extinction of focused raster.
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FLAT SQUARE

High resolution monochrome monitor tubes M29ECA
M29ECB
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Fig. 1 X-radiation limit curve according to JEDEC 94, at a constant anode
current of 250 uA, measured according to TEPAC103A.
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Fig. 2 0,5 mR/hisoexposure-rate limit curve, according to JEDEC 94,

measured according to TEPAC103A.
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M29ECA

M29ECB
500 7284877.1
'a,gS,gS \
(WA) \
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300 \\ \
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Fig. 3 Anode current as a function of cathode voltage.
Cathode drive; V3 g3 g5 = 12 kV.
7284878.1
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// /l 300
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Fig. 4 Anode current as a function of grid 1 voltage.

Grid drive; Vg g3 g5 = 12 kV.
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FLAT SQUARE
High resolution monochrome monitor tubes

M29ECA
M29ECB
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Fig. 5  Limits of cathode raster cut-off voltage as a function of grid 2 voltage.

Cathode drive; Vg g3 g5 = 12 kV.
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Fig. 6 Limits of grid 1 raster cut-off voltage as a function of grid 2 voltage.

Grid drive; V4 g3 g5 = 12 kV.
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M29ECA

M29ECB
DIMENSIONAL DATA Dimensions in mm
27 3 max /@
¥
R 1200/ 19
t
155.6
*5
275 '
max
| / 22+5
referenc; line (1) i ) B ) ) t_
. . +0.9
820 4%
Fig. 7 oY 7293473.2
209 181
max min
7293475
Fig. 8

(1) The reference line is determined by the plane of the upper edge of reference line gauge D when the
gauge is resting on the cone.
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FLAT SQUARE

High resolution monochrome monitor tubes

M29ECA
M29ECB

e

212.5 max —————————»

(1)

(1) The displacement of any lug with
respect to the plane through the
other three lugs is max. 2 mm.

I

~Q}—-— —_— f
403+ 4
referenc; line B . _.—_ ) I
] Y
Fig. 9 12745 o 7z93474.1
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Fig. 10 Screen reference points.

7290807

Fig. 11 Electrode configuration.

7293477

7290808

Fig. 12 Pin arrangement.

February 1989
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M29ECA
M29ECB

Front view of tube M29ECA

welded joint

e

anode contact

7293483

Fig. 13 Tube front view with rimband.

-~ 294 —

7293482

Fig. 14 Rimband position.
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FLAT SQUARE
High resolution monochrome monitor tubes M29ECA
M29ECB

Front view and lug dimensions of tube M29ECB

2925

2733
welded joint

—

209,5 190,2

anode contact

7293479.1

Fig. 15 Tube mounting dimensions; front view.

~— 204 —

7293481.1

Fig. 16 Lug position.
8+0,2

[

15+0,5 -—_—

i !

7293478

Fig. 17 Lug dimensions.
(1) The mounting screws in the cabinet must be situated inside a circle of 5 mm diameter drawn around
the true geometrical positions i.e. at the corners of a rectangle of 273,3 mm x 190,2 mm.
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M29ECA
M29ECB

Maximum cone contour

294

Table 1 Cone contour data

— 442 l«—

NG

reference line

12345678910 11,

Fig. 18 Cone contour.

7293484

f\

sec- nom. max. distance from centre
tion distance
from section 1| 0° 100 200 30° | diag. 40° 500 60° 700 80° 90°
1 0 136,4 | 1383 | 1445 | 1556 | 160,5 | 157,56 | 1356 | 1208 | 111,8 | 106,8 | 105,3
2 10 1355 | 1374 | 1435 | 154,1 [ 1586 | 1558 | 135,2 | 120,6 | 111,6 | 106,7 | 105,1
3 20 132,7 | 1346 | 140,4 | 149,7 [ 153,2 | 151,1 | 1336 | 1194 | 110,6 | 105,8 | 104,3
4 30 128,2 | 129,9 | 1350 | 142,0 | 144,0 | 1423 | 129,3 | 116,6 | 108,4 | 103,9 | 102,4
5 40 121,8 | 1233 | 127,3 | 132,0 | 132,8 | 131,6 | 1225 | 112,2 | 104,8 | 100,6 99,3
6 50 113,6 | 1148 | 117,7 | 1204 | 120,6 | 119,5 | 113,5 | 105,7 99,5 95,8 94,6
7 60 103,3 | 104,2 | 105,9 | 107,1 | 106,9 | 106,1 | 102,2 96,9 92,2 89,1 88,1
8 70 90,7 91,2 92,1 92,5 92,2 91,7 89,4 86,2 83,1 80,8 80,0
9 80 75,3 75,7 76,3 76,6 76,6 76,5 75,6 74,0 72,3 71,0 70,4
10 90 57,7 57,7 57,7 57,7 57,6 57,6 57,4 57,2 57,0 56,8 56,6
1 96,5 44,7 44,7 | 447 44,7 44,7 44,7 44,7 44,7 44,7 44,7 44,7

120
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M31-336
M31-338
M31-350

HIGH RESOLUTION MONOCHROME MONITOR TUBES

For Data Graphic Displays

9009 deflection angle

31 cm (12 in) face diagonal; rectangular glass
4:5 screen aspect ratio

510 mm radius of screen curvature

20 mm neck diameter

Integral implosion protection

QUICK REFERENCE DATA

Deflection angle 900

Face diagonal 31cm (12in)

Overall length max. 280 mm

Neck diameter 20 mm

Heating 12 V/130 mA

Quick heating cathode with a typical tube a legible picture
will appear within 5 s

Grid 2 voltage 400 V

Anode voltage 12 kV

Resolution approx. 1300 lines

APPLICATION

These high resolution tubes are for alpha-numeric and graphic display applications, such as computer
terminals, small business computers, etc.

AVAILABLE VERSIONS

The following versions are available: M31-336, M31-338 and M31-350. Differences between the tubes
can be found under ‘Dimensional data’.

The tubes can be supplied with different phosphors and anti-reflective treatments, see ‘’High resolution
monochrome monitor tubes, General”’.

\ ﬂebruary 1989
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M31-336
M31-338
M31-350

ELECTRICAL DATA

Focusing method electrostatic
Deflection method magnetic
Deflection angles
diagonal approx. 900
horizontal approx. 839
vertical approx. 659
Direct interelectrode capacitances
cathode to all other electrodes max. 4 pF
grid 1 to all other electrodes max. 7 pF
Capacitance of external conductive coating to anode* max. 1050 pF
min. 450 pF
Capacitance of external conductive coating to anode** max. 900 pF
min. 450 pF
Capacitance of anode to implosion protection hardware** approx. 150 pF
Heater voltage 12V
Heater current at 12 V 130 mA

OPTICAL DATA

Phosphor type see "'High resolution monochrome
monitor tubes, General”

Light transmission at screen centre
tube with normal tinted face glass approx. 50%
tube with dark tinted face glass approx. 34%

RASTER CENTRING

The field intensity perpendicular to the tube axis should be adjustable from 0 to 800 A/m. For
optimum overall sharpness it is recommended to centre the raster electrically via the deflection coils.

* Implosion protection hardware connected to external conductive coating.
** |mplosion protection hardware not connected to external conductive coating.
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M31-336

High resolution monochrome monitor tubes M31-338
M31-350
MECHANICAL DATA (see also the figures under Dimensional Data)
Overall length max. 280 mm
Greatest dimensions of tube
diagonal 315 mm
width 279 mm
height 227 mm
Minimum useful screen dimensions (projected)
diagonal 292 mm
horizontal axis 254 mm
vertical axis 201 mm
area 484 cm?
Implosion protection T-band
Bulb EIAJ-JB310AMO3 or EIAJ-JB310AW04
Bulb contact designation IEC 67-111-2, EIA-J1-21
Base designation EIA E7-91
Basing 7GR
Mass approx. 2,9 kg

RATINGS (Absolute Maximum System)

Unless otherwise specified voltage values are positive and measured with respect to grid 1.

Anode voltage mla: }(5) 'sz
Grid 4 (focusing electrode) voltage —200 to + 1000 V
Grid 2 voltage max. 700V
Anode current

long-term average value max. 130 pA

peak value max. 300 pA -
Cathode voltage, positive peak value max. 400V
Heater voltage 12V £ 10%*
Cathode-to-heater voltage max. 100V

_—

+0%
* For maximum cathode life it is recommended that the heater supply be regulated at 12 V__5,,/:.
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M31-336
M31-338
M31-350

CIRCUIT DESIGN VALUES

Grid 4 current
positive
negative

Grid 2 current
positive
negative

MAXIMUM CIRCUIT VALUES
Resistance between cathode and heater
Impedance between cathode and heater
Grid 1 circuit resistance

Grid 1 circuit impedance

TYPICAL OPERATING CONDITIONS

Cathode drive; voltages specified with respect to grid 1
Anode voltage

Grid 4 (focusing electrode) voltage

Grid 2 voltage

Cathode cut-off voltage

Grid drive; voltages specified with respect to cathode
Anode voltage

Grid 4 (focusing electrode) voltage

Grid 2 voltage

Grid 1 cut-off voltage

RESOLUTION

The resolution is approx. 1300 lines. It is measured at the screen centre:

® with shrinking raster method,

@ at light output 68,5 cd/m? (20 foot lambert) and raster dimensions 216 mm x 162 mm,

® at ng = 700 V and anode voltage = 12 kV,
e with phosphor type W (WW),

max. 25 uA
max. 25 uA
max. 5 uA
max. 5 uA
max. 1,0MQ
max 0,1 MQ
max. 1,5 MQ
max. 0,5MQ
12 kV

0 to 300 V*
400 V

30to 60 V**
12 kV

0 to 300 V*
400 V

34 to 64 V**

e with normal tinted face glass, without anti-glare treatment of screen surface.

X-RADIATION CHARACTERISTIC

X-radiation emitted will not exceed 0,5 mR/h throughout the useful life of the tube, when operated

within the given ratings.

* Measured at screen centre on spot at anode current = 250 uA (peak), anode voltage = 12 kV, grid 2

voltage = 400 V.

Dynamic focus (only for optimization): Typical correction for a video field of Hx V=216 mm x 162 mm:

line parabola 200 V,
field parabola 100 V.
** Visual extinction of focused raster.

July 1984} (



M31-336

High resolution monochrome monitor tubes M31-338
M31-350
10 7274788.1
XM—35
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Fig. 1 X-radiation limit curve according to JEDEC94, at a constant anode
current of 250 uA, measured according to TEPAC103A.
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Fig. 2 0,5 mR/h isoexposure-rate limit curve, according to JEDEC94,
measured according to TEPAC103A.
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M31-336
M31-338
M31-350

7284877.1

500

'a,gS,gS
(uA)
400

300 \ \
400V KV92= 700V

100 \

Lt

0 20 40 60 80 100
Vi (V)

Fig. 3 Anode current as a function of cathode voltage.
Cathode drive; Vag3,95= 12 kV.
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/ 400
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V92=700V l 400V
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Fig. 4 Anode current as a function of grid 1 voltage.
Grid drive; Va,g3 g5= 12 kV.
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High resolution monochrome monitor tubes

M31-336
M31-338
M31-350
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Fig. 5 Limits of cathode cut-off voltage as a function of grid 2 voltage.

Cathode drive; V3 g3 g5 = 12 kV.
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Fig. 6 Limits of grid 1 cut-off voltage as a function of grid 2 voltage.

Grid drive; Vg g3 g5 = 12 kV.
AVGR

— 27 -0,9x1073,
AVa,g3,95
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M31-336
M31-338
M31-350

DIMENSIONAL DATA

Dimensions in mm

279 max /@
l\_fﬂ 510 < ;
g3 7 o
#J‘ N L ~ }
(.
| 149.2
+5
1105
280 d
max ‘
24+5
refe;ence line (N N - -
—
7278242.4
276.5 max
254 min
N \\ @
2245 201 g!';!,l,l JO
max min i’?’,"”,
A
| 7
7278243.4

\N
< //
o

°?"
» {b\qﬁ

/ Fig. 8

(1) The reference line is determined by the plane of the upper edge of reference line gauge D when the
gauge is resting on the cone.
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M31-336
High resolution monochrome monitor tubes M31-338

M31-350

L\ 65° /|

LO*4

—_— - _ . v

reference line

y
7278241.4 «—— 127+5 — ! (1) The displacement of any lug with
respect to the plane through the
other three lugs is max. 2 mm.
Fig. 9
292 —=—

- 254 —=—

'11.3|i1 Q @ Q -~ 201 =
22.6 v WY
+15 ! A\
FT T C \\

53+ 1 7278240.4

Fig. 10 Screen reference points.

a,93,95
/[/i\
70)gt ©- /‘IO"mux
\¢
7290808
f f 7290807
Fig. 11 Electrode configuration Fig. 12 Pin arrangement.
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VIS 1-330

M31-338
M31-350
Front view and lug dimensions of tube M31-336 Dimensions in mm
300 max
273,3
. welded joint
A
215

max 190,21 / 27/ / /
l,

7278244.2
anode /
contact o
66\
,5’\

e

Fig. 13 Tube mounting dimensions; front view

— 7222884

Fig. 14 Lug dimensions.

7278238.4

Fig. 15 Lug position.

(1) The position of the mounting screws in the cabinet must be within a circle of 7 mm diameter drawn
around the true geometrical positions, i.e. the corners of a rectangle of 273,3 mm x 190,2 mm.
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M31-336

High resolution monochrome monitor tubes M31'338

M31-350

Front view and lug dimensions of tube M31-338

291 max
2675 |

! welded joint
S

228 N
e 2044
‘7290820
anode
contact
'5"6’6\
Fig. 16 Tube mounting dimensions; front view
-~ 292 —
z
v
' T 4 rr;ln
20 30,5
+ -
+o5 10£02 11,5
' 18 —=
(1) )
7278236.5
Fig. 17 Lug dimensions.
7290821.1

Fig. 18 Lug position.

(1) The position of the mounting screws in the cabinet must be within a circle of 7 mm diameter drawn
around the true geometrical positions, i.e. corners of a rectangle of 267,5 mm x 204,4 mm.

February 1989
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M31-336

M31-338

M31-350
Front view of

iew of tube M31-350
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M31-336
High resolution monochrome monitor tubes M31-338
M31-350

Maximum cone contour

35022’
O)
- 29.4 |- %,
&
\\ '\ 30° 20° 10° o0°
1
NN 40° 4
\§ 6
I~
N \ 50°
N 8

py

1,34567g%0]

7290824.2

Fig. 21 Cone contour.

Table 1 Cone contour data

sec- dir:; :’amn;;e max. distance from centre

tion from section 1 0o 100 | 200 | 300 |diag. | 400 | 500 | 600 | 700 | 800 | 90°
1 0 138,3 |139,9 (145,0 |153,9 {156,6 |154,7 (138,9 |126,3 {118,2 |113,7 {112,3
2 10 136,5 |138,1 |143,2 |{151,6 |154,4 |152,6 |137,5 {125,0 |116,9 |112,4 |110,9
3 20 131,8 |133,4 {138,1 |145,1 [ 1475 |146,2 {133,8 |122,1 {114,3 |110,0 | 108,6
4 30 125,2 |{126,6 {130,6 |136,0 {1375 |136,6 |127,9 |117,8 [110,7 {106,6 | 105,3
5 40 117,0 |118,2 {121,3|124,8 [125,6 {125,0 (119,6 {112,1 (106,1 {102,5 [101,3
6 50 107,9 {108,8 {111,0 (113,1 |113,56 [113,2 {110,2 |105,2 [100,6 | 97,6 | 96,6
7 60 98,1 | 98,7 {100,0 {101,1]101,3 {101,2 | 998 | 97,2 | 943 | 92,0 | 91,2
8 70 87,71 880 | 835 | 890| 89,1 |89,1| 88| 879 | 8,6 | 855 | 84,9
9 80 766 | 765 | 765| 766 | 768 | 769 | 771 | 773 | 774 | 77,3 | 77,2
10 90 646 | 644 | 641 | 64,1| 642 | 643 | 648 | 655 | 66,3 | 66,9 | 67,3
1 99 51,1 61,1 | 61,1 51,1| 51,1 | 51,1 | 51,1 | 51,1 | 61,1 | 51,1 51,1
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M31-340 M31-342
M31-344 M31-346
M31-348

HIGH RESOLUTION MONOCHROME MONITOR TUBES

For Data Graphic Displays

900 deflection angle

31 cm (12 in) face diagonal; rectangular glass
3: 4 screen aspect ratio

635 mm radius of screen curvature

20 mm neck diameter

Integral implosion protection

QUICK REFERENCE DATA

Deflection angle 90°

Face diagonal 31cm (12in)

Overall length max. 277 mm

Neck diameter 20 mm

Heating 12 V/130 mA

Quick heating cathode with a typical tube a legible
picture will appear within5 s

Grid 2 voltage 400 V

Anode voltage 12kV

Resolution approx. 1300 lines

APPLICATION

These high resolution tubes are for alpha numeric and graphic display applications, such as computer
terminals, small business computers, etc.

AVAILABLE VERSIONS
The following versions are available: M31-340, M31-342, M31-344, M31346 and M31-348.

The tubes can be supplied with different phosphors and anti-reflective treatments, see ""High resolution
monochrome monitor tubes, General”’.

Differences between the tubes can be found under ‘Dimensional data’.
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M31-34U M31-342
M31-344 M31-346
M31-348

ELECTRICAL DATA
Focusing method
Deflection method

Deflection angles
diagonal
horizontal
vertical

Interelectrode capacitances
cathode to all other electrodes
grid 1 to all other electrodes

Capacitance of external conductive coating to anode*

Capacitance of external conductive coating to anode**

Capacitance of anode to implosion protection hardware**
Heater voltage
Heater current at 12 V

OPTICAL DATA
Phosphor type

Light transmission at screen centre
tube with normal tinted face glass
tube with dark tinted face glass

RASTER CENTRING

electrostatic

magnetic

approx. 900
approx. 780
approx. 619

max. 4 pF
max. 7 pF

max. 1200 pF
min. 450 pF

max. 1050 pF
min. 450 pF

approx. 150 pF
12V
130 mA

see ‘’High resolution
monochrome monitor
tubes, General”’

approx. 46%
approx. 34%

The field intensity perpendicular to the tube axis should be adjustable from 0 to 800 A/m. For
optimum overaii sharpness it is recommended to centre the raster electrically via the deflection coils.

*

Implosion protection hardware connected to external conductive coating.

** Implosion protection hardware not connected to external conductive coating.
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M31-340 M31-342
High resolution monochrome monitor tubes M31-344 M31-346
M31-348

MECHANICAL DATA (see also the figures under Dimensional Data )

Overall length max. 277 mm
Greatest dimensions of tube

diagonal 321 mm

width 283 mm

height 222 mm
Minimum useful screen dimensions (projected)

diagonal 295 mm

horizontal axis 257 mm

vertical axis 195 mm

area 478 cm?
Implosion protection T-band
Bulb EIAJ-JB310AP0O3 or

EIAJ-JB310AP0O4

Bulb contact designation |IEC67-111-2, EIAJ1-21
Base designation EIA E7-91
Basing 7GR
Mass approx. 2,9 kg

RATINGS (Absolute Maximum System)
Unless otherwise specified voltage values are positive and measured with respect to grid 1.

Anode voltage 2?: :g tx
Grid 4 (focusing electrode) voltage —200 to + 1000 V
Grid 2 voltage max. 700 V
Anode current
long-term average value max. 130 uA
peak value max. 300 uA -
Cathode voltage, positive peak value max. 400 V
Heater voltage 12V £10%*
Cathode-to-heater voltage max. 100 V

. + 0,
* For maximum cathode life it is recommended that the heater supply be regulated at 12 V _g;;
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M31-340 M31-342
M31-344 M31-346
M31-348

CIRCUIT DESIGN VALUES
Grid 4 current

positive max. 25 uA

negative max. 25 uA
Grid 2 current

positive max. 5puA

negative max. 5 puA

MAXIMUM CIRCUIT VALUES

Resistance between cathode and heater max. 1,0 MQ
Impedance between cathode and heater max. 0,1 MQ
Grid 1 circuit resistance max. 1,5 MQ
Grid 1 circuit impedance max. 0,5 MQ

TYPICAL OPERATING CONDITIONS
Cathode drive; voltages specified with respect to grid 1

Anode voltage 12 kV

Grid 4 (focusing electrode) voltage 0 to 300 V*
Grid 2 voltage 400 V
Cathode cut-off voltage 30 to 60 V**

Grid drive; voltages specified with respect to cathode

Anode voltage 12kV

Grid 4 (focusing electrode) voltage 0 to 300 V*
Grid 2 voltage 400 V

Grid 1 cut-off voltage 34to 64 V**
RESOLUTION

The resolution is approx. 1300 lines. |t is measured at the screen centre:

® with shrinking raster method,

® at light output 68,5 cd/m? (20 foot lambert) and raster dimensions 216 x 162 mm,
® at ng = 700 V and anode voltage = 12 kV,

® with phosphor type W (WW),

® with normal tinted face glass, without anti-glare treatment of screen surface.

X-RADIATION CHARACTERISTIC

X-radiation emitted will not exceed 0,5 mR/h throughout the useful life of the tube, when operated
within the given ratings.

* Measured at screen centre on spot at anode current = 250 A (peak), anode voltage = 12 kV, grid 2
voltage = 400 V.
Dynamic focus (only for optimization): Typical correction for a video field of Hx V=216 mm x 162 mm:
line parabola 200 V,
field parabola 100 V.
** Visual extinction of focused raster.
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M31-340 M31-342

High resolution monochrome monitor tubes M31-344 M31'346
M31-348
10 7274788.1
XM-35
£
§p=
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L |
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P
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0,1 L
17 18 19 20 21

anode voltage (kV)

Fig. 1 X-radiation limit curve according to JEDEC94, at a constant anode
current of 250 uA, measured according to TEPAC103A.
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Fig. 2 0,5 mR/h isoexposure-rate limit curve, according to JEDEC94,
measured according to TEPAC103A.
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M31-340 M31-342
M31-344 M31-346
M31-348

500 7284877 .1
'a,g3,gs \

(wA) \

400

300 \\ \

400V \vgz =700V
200 \
100 \
0 N -
0 20 40 60 80 100
Vi (V)

Fig. 3 Anode current as a function of cathode voltage.
Cathode drive; V5 g3 g5 = 12 kV.

7284878.1

500
la, 93,95

[ l (uA)

400

I,

Vg2=700V l 400V

/ 200

Jav
A%

-100 -80 -60 -40 -20 0
Vg1 (v)

Fig. 4 Anode current as a function of grid 1 voltage.
Grid drive; V3 g3 g5 = 12 kV.
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High resolution monochrome monitor tubes

M31-340 M31-342
M31-344 M31-346
M31-348

150 7284880.1
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(V)
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w2
el -
e
=7 \ value ]
= 2
b “omma
50 =
— ]
L—1 (ower \im_l!_ _ ——
0
300 400 500 600 700
ng (V)

Fig. 5 Limits of cathode cut-off voltage as a function of grid 2 voltage.

Cathode drive; Vg 43 g5 = 12 kV.
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Fig. 6 Limits of grid 1 cut-off voltage as a function of grid 2 voltage.

Grid drive; V4 g3 g5 = 12 kV.

AVGR
AVa,g3,95

=0,9x10°3.
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M31-340 M31-342
M31-344 M31-346
M31-348

DIMENSIONAL DATA Dimensions in mm

283 max
~——— @12745 — /@
1 .
R Gsi <N 5
| 19
\ > / I
/ [ 149
+5
N4 1025
277 |
max =
\ 24%5
refere-nce line (1 " \-_ ) ) f )
|
—~| | [—#20283
—_— Fig. 7 i 7286513.4
280 max
257 min
’( R25 z
R1068 R878 O
R566
7
219 195 “ .
max min £ /
107,44
R16
Fig. 8 N
7278227.1 /
R /
rl/g(o ot
S
AN

(1) The reference line is determined by the plane of the upper edge of reference line gauge D when the
gauge is resting on the cone.
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M31-340 M31-342
High resolution monochrome monitor tubes M31-344 M31-346
M31-348

-~ 222 max ———>

I

l (1)

A —-—
Mju
N |

/

reference line

(1) The displacement of any lug with
respect to the plane through the
Fig. 9 7286512.2 other three lugs is max. 2 mm.

295 —=—

2% ‘ —_
17.4 *4 +1% G2\ G?\ Q -
Rt e = T

98+ 1 7290809.1

Fig. 10 Screen reference points.

10°max
/.\

\@/— a,g3,95

f f  7z90807
g1 7270839.1

Fig. 11 Electrode configuration. Fig. 12 Pin arrangement.
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M31-340 M31-342
M31-344 M31-346
M31-348

Front view and lug dimensions of tube M31-340

294 max
2733

anode contact

7286515.1 .
welded joint

ot
<&
A
b

Fig. 13 Tube mounting dimensions; front view.

~—— 295 ——
z

T 4 min

253 1

1,5

1,8 —
4
7290818
7Z278714.2
Fig. 14 Lug dimensions. Fig. 15 Lug position.

(1) The mounting screws in the cabinet must be situated inside a circle of 4 mm diameter drawn around
the true geometrical positions i.e. at the corners of a rectangle of 273,3 mm x 190,2 mm.
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M31-340 M31-342
High resolution monochrome monitor tubes M31-344 M31-346
M31-348

Front view and lug dimensions of tube M31-342

2675
anode contact

77 >
W

286 max l

77

Y

86 .3 ..
7280014 welded joint

Fig. 16 Tube mounting dimensions; front view.

-~ 295 ——
z
v
} 35min
10£0,2 276 *t
' ~ +15
L
o — A
xo5 P2 R ?—
} ' 7
(1)
7286636.2 -
7286635.3
Fig. 17 Lug dimensions. Fig. 18 Lug position.

(1) The mounting screws in the cabinet must be situated inside a circle of 5 mm diameter drawn around
the true geometrical positions i.e. at the corners of a rectangle of 267,5 mm x 204,4 mm.
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M31-340 M31-342
M31-344 M31-346
M31-348

t view of tube M31-344

VAN \
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M31-340 M31-342
High resolution monochrome monitor tubes M31-344 M31-346
M31-348

Front view and lug dimensions of tube M31-346

294 max
273,3

anode contact

209 / / / |
max 190.2 ‘ 2 /

-7 Z86515.1 ’ ‘—v\ ’
/ welded joint

1\@0"“
”
L

Fig. 21 Tube mounting dimensions; front view.

<« 295 —

4
T 4 min
286 |

' 1,5

14 L {
+05 /02 18—

}

7290818

7Z290817.1
P —
Fig. 22 Lug dimensions. Fig. 23 Lug position.

(1) The mounting screws in the cabinet must be situated inside a circle of 4 mm diameter drawn around
the true geometrical positions i.e. at the corners of a rectangle of 273,3 mm x 190,2 mm.
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M31-340 M31-342
M31-344 M31-346
M31-348

Front view and lug dimensions of tube M31-348

| 294 max |
273,3 |
anode contact

7290881

\ .
welded joint

Fig. 24 Tube mounting dimensions; front view.

«—— 295 —

z
T 4 min
9+0.2 253 |
- ~ *15
v , ! L
o
14 — 1 2 p—
+05 70,2 : *
! ' '
(1
7290883.1
— 7290882.2
Fig. 25 Lug dimensions. Fig. 26 Lug position.

(1) The mounting screws in the cabinet must be situated inside a circle of 4 mm diameter drawn around
the true geometrical positions i.e. at the corners of a rectangle of 273,3 mm x 190,2 mm.
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M31-340 M31-342
High resolution monochrome monitor tubes M31-344 M31-346
M31-348

Maximum cone contour

35922
\ %
- 30.2 r— \?%o
_ 2
“\\ \ 30° 20° 10° o0°
1~ 0" 1
N m !
\\ 6
——d 7
\\\\ 50° \ 8
N | 9
60° 10
¥ 11
70° '
80°—| \
- - 3 90° -

4 -
1234567891011

7290819.2

Fig. 27 Cone contour.

Table 1 Cone contour data

nom. max. distance from centre
:?(;:n fro‘rtsz:fizm 0° | 100 | 200 | 300 |diag. | 400 | 500 | 600 | 700 | 800 | 900
1 0 140,6 [142,4 [147,9 |156,8 |160,4 [156,9 |139,3 [126,1 [117,5 [112,7 [111,2
2 10 139,8 |141,6 |147,0 |155,5 [158,5 |154,4 |136,8 [123,7 [115,2 [110,5 |109,0
3 20 137,8 1394 [144.4 [151,9 |153,6 [149,5 [135,0 [120,4 [112,3 |107,8 [106,4
4 30 133,5 |136,0 [139,3 |144,8 |145,1 [141,6 [127,7 [116,3 [108,7 [104,5 |103,1
5 40 126,9 [128,1 [131,3 [134,2 [133,6 [130,9 [120,7 {110,9 [104,2 [100,4 | 99,1
6 50 117,9 [118,8 [120,9 [122,1 [121,1 [119,2 [112,1 {1045 | 98,7 | 95,3 | 94,2
7 60 107,2 [107,9 [109,1 {109,3 (108,5 [107,1 [102,3 | 96,8 | 92,1 | 89,1 | 88,1
8 70 95,5 | 959 | 96,4 | 96,0 | 952 | 942 | 91,2 | 875 | 84,1 | 81,8 | 80,9
9 80 824 | 825 | 824|818 |812|805|787| 766| 745 730 724
10 90 675 | 675 | 67,2 | 66,6 | 66,3 | 659 | 650 | 64,1 | 632 | 62,5 | 62,2
11 99 50,3 | 50,3 | 50,3 | 50,3 | 50,3 | 50,3 | 50,3 | 50,3 | 50,3 | 50,3 | 50,3
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HIGH RESOLUTION MONOCHROME MONITOR TUBE

For Data Graphic Displays

900 deflection angle

31 cm (12 in) face diagonal; rectangular glass
4:5 screen aspect ratio

510 mm radius of screen curvature

20 mm neck diameter

Integral implosion protection

QUICK REFERENCE DATA

Deflection angle 900

Face diagonal 31cm (12in)
Overall length max. 280 mm
Neck diameter 20 mm

Heating 12V/75 mA

Grid 2 voltage 400 V

Anode voltage 12 kV

Resolution approx. 1300 lines
APPLICATION

This high resolution tube is for alpha-numeric and graphic display applications, such as computer
terminals, small business computers, etc.

The tube can be supplied with different phosphors and anti-reflective treatments, see ‘‘High resolution
monochrome monitor tubes, General”.

. (February 1989
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M31-354

ELECTRICAL DATA

Focusing method electrostatic
Deflection method magnetic
Deflection angles
diagonal approx. 900
horizontal approx. 839
vertical approx. 65°
Direct interelectrode capacitances
cathode to all other electrodes max. 4 pF
grid 1 to all other electrodes max. 7 pF
Capacitance of external conductive coating to anode* max. 1050 pF
min. 450 pF
Capacitance of external conductive coating to anode** max. 900 pF
min. 450 pF
Capacitance of anode to implosion protection hardware** approx. 150 pF
Heater voltage 12V
Heater current at 12 V 75 mA

OPTICAL DATA
Phosphor type see ‘’High resolution monochrome
monitor tubes, General’’

Light transmission at screen centre
tube with normal tinted face glass approx. 50%
tube with dark tinted face glass approx. 34%

RASTER CENTRING
The field intensity perpendicular to the tube axis should be adjustable from 0 to 800 A/m. For

optimum overall sharpness it is recommended to centre the raster electrically via the deflection coils.

an

* Implosion protection hardware connected to external conductive coating.
** Implosion protection hardware not connected to external conductive coating.
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High resolution monochrome monitor tube M31-354

MECHANICAL DATA (see also the figures under Dimensional Data)

Overall length max. 280 mm
Greatest dimensions of tube

diagonal 315 mm

width 279 mm

height 227 mm
Minimum useful screen dimensions (projected)

diagonal 292 mm

horizontal axis 254 mm

vertical axis 201 mm

area 484 cm?
Implosion protection T-band
Bulb EIAJ-JB310AMO3 or EIAJ-JB310AWO04
Bulb contact designation IEC67-111-2, EIAJ1-21
Base designation EIA E7-91
Basing 7GR
Mass approx. 2,9 kg

RATINGS (Absolute Maximum System)

Unless otherwise specified voltage values are positive and measured with respect to grid 1.

max. 5kV

Anode voltage min. 10 KV
Grid 4 (focusing electrode) voltage —200 to + 1000 V
Grid 2 voltage max. 700V
Anode current

long-term average value max. 130uA

peak value max. 300uA
Cathode voltage, positive peak value max. 400V
Heater voltage 12V +10%*
Cathode-to-heater voltage max. 100V

+ 0,
* For maximum cathode life it is recommended that the heater supply be regulated at 12 V__g;z.
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M31-354

CIRCUIT DESIGN VALUES
Grid 4 current

positive max. 25 uA

negative max. 25 uA
Grid 2 current

positive max. 5 A

negative max. 5 uA

MAXIMUM CIRCUIT VALUES

Resistance between cathode and heater max. 1,0 M
Impedance between cathode and heater max. 0,1 MQ
Grid 1 circuit resistance max. 1,5MQ
Grid 1 circuit impedance max. 0,5 MQ

TYPICAL OPERATING CONDITIONS
Cathode drive; voltages specified with respect to grid 1

Anode voltage 12 kV

Grid 4 (focusing electrode) voltage 0to 300V*
Grid 2 voltage 400 V
Cathode cut-off voltage 30 to 60 V**
Grid drive; voltages specified with respect to cathode

Anode voltage 12 kV

Grid 4 (focusing electrode) voltage 0to 300 V*
Grid 2 voltage 400 V

Grid 1 cut-off voltage 34 to 64 V**
RESQLUTION

The resolution is approx. 1300 lines. It is measured at the screen centre:

® with shrinking raster method,

® at light output 68,5 cd/m? (20 foot lambert) and raster dimensions 216 x 162 mm,
® at V92 = 700 V and anode voltage = 12kV,

® with phosphor type W (WW),

® with normal tinted face glass, without anti-glare treatment of screen surface.

X-RADIATION CHARACTERISTIC

X-radiation emitted will not exceed 0,5 mR/h throughout the useful life of the tube, when operated
within the given ratings.

* Measured at screen centre on spot at anode current = 250 uA (peak), anode voltage = 12 kV, grid 2
voltage = 400 V.
Dynamic focus (only for optimization): Typical correction for a video field of Hx V =216 mm x 162 mm:
line parabola 200 V,
field parabola 100 V.
** Visual extinction of focused raster.
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High resolution monochrome monitor tube M31-354

10 7274788.1
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Fig. 1 X-radiation limit curve according to JEDEC94, at a constant anode
current of 2560 uA, measured according to TEPAC103A.
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Fig. 2 0,5 mR/h isoexposure-rate limit curve, according to JEDEC94,
measured according to TEPAC103A.
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M31-354

500 7284877.1
la,g3,95 k
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400 \
300 \\ \
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Fig. 3 Anode current as a function of cathode voltage.
Cathode drive; Vg g3 g5 = 12 kV.
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Fig. 4 Anode current as a function of grid 1 voltage.
Grid drive; Vg g3 g5 = 12 kV.
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High resolution monochrome monitor tube M31-354
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Fig. 5 Limits of cathode cut-off voltage as a function of grid 2 voltage.
Cathode drive; Vg g3 g5 = 12 kV.
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Fig. 6 Limits of grid 1 cut-off voltage as a function of grid 2 voltage.
Grid drive; Vg g3 g5 = 12 kV.

AVGR

———=0,9x103.
AV3a,43,g5

February 1989 157



M31-354

DIMENSIONAL DATA

279 max

Dimensions in mm

P
83°-—J\ 19
='-.‘2r‘ R I [}
/r
149.2
5
110%5
280 ) v
max L]
24+5
reference line (n ' ’ B
Fig. 7 L 7278242.4
276.5 max
254 min
4
R32 ©)
R786 R676
R716
1
2245 201 _/@
max min 2, /
R573
71.30
100.47
R23
. N
Fig. 8 A\
7278243.4

>

N2

i
?)6\

(1) The reference line is determined by the plane of the upper edge of reference line gauge D when the
gauge is resting on the cone.
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High resolution monochrome monitor tube

M31-354

-~ 227 max ————

(1) The displacement of any lug with
respect to the plane through the
other three lugs is max. 2 mm.

S

\ I
[\ 65° /|
— .
o :
& LO+4
—_— ] _X‘ 8 R
reference line
y
Fig. 9 12745 7278241.4
292 —=—
~—————— 254 =
11.3+1 — 201 —=
L RRR
226 v, N[\
£15 ! 3
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7278240.4

Fig. 10 Sceen reference points.

7290807

Fig. 11 Electrode configuration.
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Fig. 12 Pin arrangement.
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M31-354

— 7222884

Front-view and lug dimensions of tube

300 max
273,3

l welded joint
\

%

7
[

/’//, /
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215 i ,“””"
max 190:2 V/

Z,

\
X

5 AR

7278244.2
anode
contact

of

«
)
3’\

S

Fig. 13 Tube mounting dimensions; front view.

7278238.4

Fig. 14 Lug dimensions. Fig. 15 Lug position.

(1) The position of the mounting screws in the cabinet must be within a circle of 7 mm diameter
drawn around the true geometrical positions, i.e. the corners of a rectangle of 273,3 mm x 190,2 mm.
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High resolution monochrome monitor tube

M31-354

Maximum cone contour

|

ﬁ294

yavs

/

60°
70°

80°

Table 1 Cone contour data

L
123,45¢7¢g9191

- 3__ 900

7290824.2

Fig. 16 Cone contour.

00

0 o H=

"

sec-| ir;?ar:;:e max. distance from centre

tion from section 1 0o 100 | 200 | 300 |diag. | 400 | 500 | 600 | 700 | 800 | 900
1 0 138,3{139,9 {145,0|153,9 | 156,6 |{154,7 |{138,9 |126,3 {118,2 {113,7 [{112,3
2 10 136,5 |1138,1|143,2 | 151,56 |154,4 |152,6 |137,5 |125,0 |116,9 {1124 |110,9
3 20 131,8 1133,4 |138,1|145,1 | 1475 |146,2 |133,8 {122,1 |114,3 {110,0 |108,6
4 30 125,2 1126,6 {130,6 | 136,0 |137,5 |136,6 |127,9 |117,8 |110,7 |106,6 |105,3
5 40 117,01118,21121,3 1248 |125,6 |125,0 |119,6 |112,1 |106,1 |{102,5 |101,3
6 50 107,9 |108,8 (111,0{113,1|113,5 [113,2 |110,2 |105,2 {1006 | 97,6 | 96,6
7 60 98,1 98,7100,0|101,1(101,3 ({101,2| 998 | 97,2 | 943 | 920 | 91,2
8 70 87,7| 880 835| 89,0 | 89,1| 89,1| 888 | 879 | 86,6 | 855 | 84,9
9 80 766 | 765 | 765 | 766 | 768 | 769 | 771 | 773 | 77,4 | 77,3 | 77,2
10 90 646 | 644 | 64,1| 64,1 | 642 | 64,3 | 648 | 655 | 66,3 | 66,9 | 67,3
11 99 51,1 51,1 51,1} 51,1 61,1 | 51,1 | 51,1 51,1 | 51,1 | 61,1 | 51,1
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M31-362
M31-364
M31-366

HIGH RESOLUTION MONOCHROME MONITOR TUBES

For Data Graphic Displays

900 deflection angle

31 cm (12 in) face diagonal; rectangular glass
3:4 screen aspect ratio

635 mm radius of screen curvature

20 mm neck diameter

Integral implosion protection

QUICK REFERENCE DATA

Deflection angle 900

Face diagonal 31cm (12in)
Overall length max. 277 mm
Neck diameter 20 mm

Heating 12 V/75 mA

Grid 2 voltage 400 V

Anode voltage 12 kV

Resolution approx. 1300 lines
APPLICATION

These high resolution tubes are for alpha numeric and graphic display applications, such as computer
terminals, small business computers, etc.

AVAILABLE VERSIONS
The following versions are available: M31-362, M31-364 and M31-366.

The tubes can be supplied with different phosphors and anti-reflective treatments, see '’High resolution
monochrome monitor tubes, General”.

Differences between the tubes can be found under ‘Dimensional Data’.
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M31-362
M31-364
M31-366

ELECTRICAL DATA

Focusing method electrostatic
Deflection method magnetic
Deflection angles
diagonal approx. 900
horizontal approx. 78°
vertical approx. 619
Interelectrode capacitances
cathode to all other electrodes max. 4 pF
grid 1 to all other electrodes max. 7 pF
Capacitance of external conductive coating to anode* max. 1200 pF
min. 450 pF
Capacitance of external conductive coating to anode** max. 1050 pF
min. 450 pF
Capacitance of anode to implosion protective hardware** approx. 150 pF
Heater voltage 12V
Heater current at 12 V 75 mA

OPTICAL DATA

Phosphor type see "’High resolution monochrome
monitor tubes, General”

Light transmission at screen centre
tube with normal tinted face glass approx. 46%
tube with dark tinted face glass approx. 34%

RASTER CENTRING

The field intensity perpendicular to the tube axis should be adjustable from 0 to 800 A/m. For optimum
overall sharpness it is recommended to centre the raster electrically via the deflection coils.

* Implosion protection hardware connected to external conductive coating.
** Implosion protection hardware not connected to external conductive coating.
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M31-362

High resolution monochrome monitor tubes M31_364
M31-366
MECHANICAL DATA (See also the figures under Dimensional Data)
Overall length max. 277 mm
Greatest dimensions of tube
diagonal 321 mm
width 283 mm
height 222 mm
Minimum useful screen dimensions (projected)
diagonal 295 mm
horizontal axis 257 mm
vertical axis 195 mm
area 478 cm?
Implosion protection T-band
Bulb EIAJ-JB310APO3 or
EIAJ-JB310AP04
Bulb contact designation IEC 67-111-2, EIA-J1-21
Base designation EIA E7-91
Basing 7GR
Mass approx. 2,9 kg
RATINGS (Absolute Maximum System)
Unless otherwise specified voltage values are positive and measured with respect to grid 1.
max. 15 kV
Anode voltage min. 10 KV
Grid 4 (focusing electrode) voltage —200 to + 1000 V
Grid 2 voltage max. 700V
Anode current
long-term average value max. 130 uA
peak value max. 300 uA -—
Cathode voltage, positive peak value max. 400V
Heater voltage 12V + 10%*
Cathode-to-heater voltage max. 100V

* For maximum cathode life it is recommended that the heater supply be regulated at 12 V

+0%

—5%"
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M31-362
M31-364
M31-366

CIRCUIT DESIGN VALUES
Grid 4 current

positive max. 25 uA

negative max. 25 uA
Grid 2 current

positive max. 5 uA

negative max. b uA

MAXUMUM CIRCUIT VALUES

Resistance between cathode and heater max. 1,0 MQ
Impedance between cathode and heater max. 0,1 MQ
Grid 1 circuit resistance max. 1,5MQ
Grid 1 circuit impedance max. 0,5 MQ

TYPICAL OPERATING CONDITIONS
Cathode drive; voltages specified with respect to grid 1

Anode voltage 12 kV

Grid 4 (focusing electrode) voltage 0to 300 V*
Grid 2 voltage 400 V
Cathode cut-off voltage 30to 60 V**
Grid drive; voltages specified with respect to cathode

Anode voltage 12 kV

Grid 4 (focusing electrode) voltage 0 to 300 V*
Grid 2 voltage 400 V

Grid 1 cut-off voltage 34to64 V**

RESOLUTION

The resolution is approx. 1300 lines. It is measured at the screen centre:

® with shrinking raster method,

® at light output 68,5 cd/m? (20 foot lambert) and raster dimensions 216 x 162 mm,
® at ng = 700 V and anode voltage = 12 kV,

® with phosphor type W (WW),

® with normal tinted face glass, without anti-glare treatment of screen surface.

X-RADIATION CHARACTERISTICS

X-radiation emitted will not exceed 0,5 mR/h throughout the useful life of the tube, when operated
within the given ratings.

* Measured at screen centre on spot at anode current = 250 uA (peak), anode voltage = 12 kV, grid 2
voltage = 400 V.
Dynamic focus (only for optimization): Typical correction for avideo field of Hx V =216 mm x 162 mm:
line parabola 200 V,
field parabola 100 V.
** Visual extinction of focused raster.
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High resolution mo

nochrome monitor tubes

M31-362
M31-364

M31-366

7274788.1
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anode voltage (kV)

Fig. 1 X-radiation limit curve according to JEDEC 94, at a constant anode
current of 250 uA, measured according to TEPAC103A.
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Fig. 2 0,5 mR/h isoexposure-rate limit curve, according to JEDEC94,

measured according to TEPAC103A.
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M31-362
M31-364
M31-366

Fig. 3

Fig. 4

7284877.1
500 z848
la,93,95 \
(uA) \
400 \ \
300 \\ \
400V \v92=700v
200 \
100 \
0 P
0 20 40 60 80 100
Vi (V)

Anode current as a function of cathode voltage.
Cathode drive; Vg g3 g5 = 12 kV.
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Anode current as a function of grid 1 voltage.
Grid drive; Va,gS,gS =12 kV.
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High resolution monochrome monitor tubes

150
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Fig. 5 Limits of cathode cut-off voltage as a function of grid 2 voltage.
Cathode drive; Vg g3 g5 = 12 kV.
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M31-362
M31-364
M31-366

DIMENSIONAL DATA Dimensions in mm
283 max

-~ G127+ 5 —»|
T —
l\/ 19

| [ !

+0.9
‘-(320_0_5

Flg 7 7286513.4
— T
280 max
257min
Qf
ek TRNGC
% /
0 W
219 195 »451/ Ea
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Fig. 8

N
7278227.1 //
&
%6\

(1) The reference line is determined by the plane of the upper edge of reference line gauge D when the
gauge is resting on the cone.
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M31-362
M31-364
M31-366

High resolution monochrome monitor tubes

[ 222max ———>

reference line

: (1) The displacement of any lug with
respect to the plane through the
other three lugs is max. 2 mm.
F'g. 9 7Z86512.2

295 —=—

- 257 =

+4.2:1I C% C? (%L4—‘—_—_195-E?

R

7290809.1

10°max
/. \
J

T

'

a,93,95

\7l

f f 7290807

g1 72708391

Fig. 11 Electrode configuration. Fig. 12 Pin arrangement.
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M31-362
M31-364
M31-366

Front view and lug dimensions of tube M31-362

294 max
2733

anode contact

72865 15.1 ) ™~ ’
/ welded joint

-~ 295 —

z
v

i 1 4 min

) 253 !
+o5 /*02 ] +1,5

' 1,8 —

7290818 ?

7278714.2

Fig. 14 Lug dimensions. Fig. 15 Lug position.

(1) The mounting screws in the cabinet must be situated inside a circle of 4 mm diameter drawn around
the true geometrical positions i.e. at the corners of a rectangle of 273,3 mm x 190,2 mm.
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M31-362
High resolution monochrome monitor tubes mg}:ggg

Front view and lug dimensions of tube M31-364

286 max
2675

/

o 20441 // /"‘5{///// //
27777225

iﬁﬁ

e

Fig. 16 Tube mounting dimensions; front view.

anode contact
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295 ——

z
¥
f 3.5min
27.6

' 11.5

16 8102 1=
*0,5 = f

____f__

I

7286636.2

7286635.3

Fig. 17 Lug dimensions. Fig 18 Lug position.

(1) The mounting screws in the cabinet must be situated inside a circle of 5 mm diameter drawn around
the true geometrical positions i.e. at the corners of a rectangle of 267,5 mm x 204,4 mm.
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M31-362
M31-364
M31-366

Front view and lug dimensions of tube M31-366

294 max
273,3

anode contact

/

77290881 AN
welded joint

Fig. 19 Tube mounting dimensions; front view.

<~—— 295 —
z
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14 7
7£0,2 {15 R 18—
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4
(1)
7293398
— 7293399.3
Fig. 20 Lug dimensions. Fig. 21 Lug position.

(1) The mounting screws in the cabinet must be situated inside a circle of 4 mm diameter drawn around
the true geometrical positions i.e. at the corners of a rectangle of 273,3 mm x 190,2 mm.
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M31-362
High resolution monochrome monitor tubes M31-364
M31-366

Maximum cone contour
- 30.2 '«—
T

N .

at
N

/ /7

1 -
123456789101

Fig. 22 Cone contour.

7290819.2

Table 1 Cone contour data

sec- di‘;:amn;;e max. distance from centre

tion from section 1 (03] 100 | 200 | 300 |diag. 400 | 500 | 600 | 700 | 800 | 900
1 0 140,6 {142,4 [147,9 [156,8 [160,4 |156,9 |139,3 |126,1 117,56 |112,7 [111,2
2 10 139,8 [141,6 {1470 [16556 (158,56 [154,4 [136,8 |123,7 [115,2 [110,6 {109,0
3 20 137,8 [139,4 |144,4 {1519 [153,6 {14956 {133,0 |120,4 [112,3 [107,8 |106,4
4 30 133,56 [135,0 |139,3 (144,8 |145,1 |141,6 {127,7 |116,3 |108,7 [104,5 |103,1
5 40 126,9 [128,1 [131,3 [134,2 {133,6 [130,9 |120,7 {110,9 {104,2 |100,4 | 99,1
6 50 117,9 |118,8 |120,9 |122,1 {121,1 {119,2 |112,1 |1045 | 98,7 | 953 | 94,2
7 60 107,2 (107,9 {109,1 [109,3 [108,5 |107,1 |[102,3 | 96,8 | 92,1 | 89,1 | 88,1
8 70 955 | 959 | 964 | 960 | 952 | 942 | 91,2 | 875 | 84,1 | 81,8 | 80,9
9 80 82,4 | 825|824 818|812 |805 (787|766 | 745|730 | 724

10 90 675 | 675 | 67,2 | 666 | 66,3 | 659 | 65,0 | 64,1 | 63,2 | 62,5 | 62,2

1 99 50,3 | 50,3 | 50,3 | 50,3 | 50,3 | 50,3 | 50,3 | 50,3 | 50,3 | 50,3 | 50,3
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DEVELOPMENT DATA
This data sheet contains advance information and M31"380
specifications are subject to change without notice.

HIGH RESOLUTION MONOCHROME MONITOR TUBE

For Data Graphic Displays

900 deflection angle

31 cm (12 in) face diagonal; rectangular glass
3:4 screen aspect ratio

635 mm radius of screen curvature

20 mm neck diameter

Integral implosion protection

QUICK REFERENCE DATA

Deflection angle 90°

Face diagonal 31cm (12in)
Overall length max. 277 mm
Neck diameter 20 mm

Heating 12 V/75 mA

Grid 2 voltage 400 V

Anode voltage 12 kV

Resolution approx. 1300 lines

APPLICATION

This high resolution tube is for alpha numeric and graphic display applications, such as computer
terminals, small business computers, etc.

AVAILABLE VERSIONS

The tube can be supplied with different phosphors and anti-reflective treatments, see ‘‘High-resolution
monochrome monitor tubes, General”'.
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M31-380

ELECTRICAL DATA

Focusing method electrostatic
Deflection method magnetic
Deflection angles
diagonal approx. 900
horizontal approx. 78°
vertical approx. 61°
Interelectrode capacitances
cathode to all other electrodes max. 4pF
grid 1 to all other electrodes max. 7pF
Capacitance of external conductive coating to anode* max. 1200 pF
min. 450 pF
Capacitance of external conductive coating to anode** max. 1050 pF
min. 450 pF
Capacitance of anode to implosion protective hardware** approx. 150 pF
Heater voltage 12V
Heater current at 12 V 75 mA

OPTICAL DATA

Phosphor type see ‘’High resolution monochrome
monitor tubes, General”’

Light transmission at screen centre
tube with normal tinted face glass approx. 46%
tube with dark tinted face glass approx. 34%

RASTER CENTRING

The field intensity perpendicular to the tube axis should be adjustable from 0 to 800 A/m. For optimum
overall sharpness it is recommended to centre the raster electrically via the deflection coils.

* Implosion protection hardware connected to external conductive coating.
** Implosion protection hardware not connected to external conductive coating.
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High resolution monochrome monitor tube M31'380

DEVELOPMENT DATA

MECHANICAL DATA (See also the figures under Dimensional Data)

Overall length max. 277 mm
Greatest dimensions of tube
diagonal 321 mm
width 283 mm
height 222 mm
Minimum useful screen dimensions (projected)
diagonal 295 mm
horizontal axis 257 mm
vertical axis 195 mm
area 478 cm?
Implosion protection T-band
Bulb E1AJ-JB310AR03 or
EIAJ-JB310AR04
Bulb contact designation IEC 67-111-2, EIA-J1-21
Base designation EIA E7-91
Basing 7GR
Mass approx. 2,9 kg

RATINGS (Absolute Maximum System)
Unless otherwise specified voltage values are positive and measured with respect to grid 1.

max. 15 kV
Anode voltage min. 10 kV
Grid 4 (focusing electrode) voltage —200 to + 1000 V
Grid 2 voltage max. 700V
Anode current
long-term average value max. 130 uA
peak vaiue max. 300 uA
Cathode voltage, positive peak value max. 400V
Heater voltage 12V £ 10%*
Cathode-to-heater voltage max. 100V

+0%

* For maximum cathode life it is recommended that the heater supply be regulated at 12 V 5%
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M31-380

CIRCUIT DESIGN VALUES
Grid 4 current

positive max. 25 uA

negative max. 25 uA
Grid 2 current

positive max. 5 uA

negative max. 5 uA

MAXIMUM CIRCUIT VALUES

Resistance between cathode and heater max. 1,0MQ
Impedance between cathode and heater max. 0,1MQ
Grid 1 circuit resistance max. 1,56MQ
Grid 1 circuit impedance max. 0,5 MQ

TYPICAL OPERATING CONDITIONS
Cathode drive; voltages specified with respect to grid 1

Anode voltage 12 kV

Grid 4 (focusing electrode) voltage 0 to 300 V*
Grid 2 voltage 400 V
Cathode cut-off voltage 30to 60 V**
Grid drive; voltages specified with respect to cathode

Anode vbltage 12 kV

Grid 4 (focusing electrode) voltage 0 to 300 V**
Grid 2 voltage 400 V

Grid 1 cut-off voltage 34to64 V**

HRESULUITION

The resolution is approx. 1300 lines. It is measured at the screen centre:

® with shrinking raster method,

at light output 68,5 cd/m? (20 foot lambert) and raster dimensions 216 mm x 162 mm,
at ng =700 V and anode voltage = 12 kV,

with phosphor type WW,

with normal tinted face glass, without anti-glare treatment of screen surface.

X-RADIATION CHARACTERISTIC

X-radiation emitted will not exceed 0,5 mR/h throughout the useful life of the tube, when operated
within the given ratings.

* Measured at screen centre on spot at anode current = 250 MA (peak), anode voltage = 12 kV, grid 2
voltage = 400 V.
Dynamic focus (only for optimization): Typical correction for avideo field of Hx V =216 mm x 162 mm:
line parabola 200 V,
field parabola 100 V.
** Visual extinction of focused raster.
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High resolution monochrome monitor tube

M31-380

DEVELOPMENT DATA

X radiation (mR/h)

0,1

7274788.1

XM-35
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|
/
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A

17 18 19 20 21

anode voltage (kV)

Fig. 1 X-radiation limit curve according to JEDEC 94, at a constant anode
current of 250 uA, measured according to TEPAC103A.
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7274787.2

XM-36
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anode current (uA) 1500

Fig. 2 0,5 mR/h isoexposure-rate limit curve, according to JEDEC94,

measured according to TEPAC103A.
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M31-380

500 7284877.1
Ia,g:i,gs \
(uA) \
400 \
300 \\ \
400V \v92=7oov
200
100 \
0 N N
0 20 40 60 80 100
Vi (V)

Fig. 3 Anode current as a function of cathode voltage.
Cathode drive; Vg g3 g5 = 12 kV.
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Fig. 4 Anode current as a function of grid 1 voltage.
Grid drive; V4 g3 g5 = 12 kV.
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High resolution monochrome monitor tube

M31-380

DEVELOPMENT DATA
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Fig. 5 Limits of cathode cut-off voltage as a function of grid 2 voltage.
Cathode drive; Vg g3 g5 = 12 kV.

AVKR
ZV——- =0,9x103.
a,93,95

150 7Z84879.1
—-Van
GR

(v)

100

==

-
. =
el \.“2\‘ —
wo =T
—
4= e ]
= nomind S
50 1 —
L—1 ot ﬂmlt -
0
300 400 500 600 700
Vga (V)

Fig. 6 Limits of grid 1 cut-off voltage as a function of grid 2 voltage.
Grid drive; Vg g3 g5 = 12 kV.
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M31-380

DIMENSIONAL DATA

Dimensions in mm

283 max
/ R635f v
] o
\ / '
149
+5
— 102
i , i
277 57,2
max +4
i \ / / 24+5
reference line (1) . B B )
1 +0,9
2207 ¢
— Fig. 7
'TJ 7296591.3
280 max
257 min
( R 25 z
R1068 R878 Q
R566
219 195 / \
max min /
7658 RSig /
107,44
R16
Fig. 8 N
7296592

r)fb

~ Y «
/

(1) The reference line is determined by the plane of the upper edge of reference line gauge D when the
gauge is resting on the cone.

184

February 1989




High resolution monochrome monitor tube M31-380

DEVELOPMENT DATA

-~ 222 max —————————

N

<~ P127+5 —>

—

reference line

(1) The displacement of any lug with
respect to the plane through the
Fig. 9 other three lugs is max. 2 mm.

7Z296593.1

295 =

< 257 —=—

174+4.2:r_1I Q G’? Q , 105 —=—
. Y \
“Siﬁ‘ N

98+ 1 7290809.1

Fig. 10 Screen reference points.
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-
flos 70)g4 ~©--— "10°max
\t
7290808
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Fig. 11 Electrode configuration. Fig. 12 Pin arrangement.
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M31-380

Front view and lug dimensions

294 max
2733

7296596

/%

welded joint

Fig. 13 Tube mounting dimensions; front view.

-~ 295 ——

¥
f 4 min
' | 255 ¥
16 *15
+05 8+0,2 ‘
T—?— 1,2 F
7Z296595.1
— 7296594
Fig. 14 Lug dimensions, Fig. 15 Lug position.

(1) The mounting screws in the cabinet must be situated inside a circle of 5 mm diameter drawn around
the true geometrical positions i.e. at the corners of a rectangle of 273,3 mm x 190,2 mm.
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High resolution monochrome monitor tube

J ‘ M31-380

DEVELOPMENT DATA

Maximum cone contour

- 30.2 r—
N"‘ TN

™~
S—
~
T~

Table 1 Cone contour data

1234567891011

Fig. 16 Cone contour.

35022°

7290819.2

sec- y i:;)amn;:e max. distance from centre

tion from section 1 oo 100 | 200 | 300 |diag. | 400 | 500 | 600 | 700 | 800 | 90°
1 0 140,6 [142,4 {147,9 |156,8 [1604 |156,9 [139,3 [126,1 |117,6 [112,7 |111,2
2 10 139,8 [141,6 |147,0 |155,5 |158,56 |154,4 |136,8 [123,7 |115,2 |[110,5 |{109,0
3 20 137,8 |139,4 [144,4 |151,9 |153,6 |149,5 |133,0 (1204 [112,3 |107,8 |106,4
4 30 133,56 [135,0 |{139,3 |144,8 |145,1 {141,6 |127,7 |116,3 |108,7 [104,5 |103,1
5 40 126,9 [128,1 |131,3 |134,2 |133,6 {130,9 |120,7 |110,9 |104,2 |[100,4 | 99,1
6 50 117,9 [118,8 |120,9 |122,1 {121,1 |119,2 [112,1 |[104,5 | 98,7 | 95,3 | 94,2
7 60 107,2 {107,9 {109,1 [109,3 |108,56 {107,1 |102,3 | 96,8 | 92,1 | 89,1 | 88,1
8 70 955 | 959 | 964 | 960 | 952 | 942 | 912 | 875 | 84,1 | 81,8 | 809
9 80 8241825824 | 818| 812|805 | 78,7 |766 | 745 | 730 | 72,4

10 90 675 | 675|672 | 666 | 663 | 659 | 65,0 | 64,1 | 63,2 | 62,5 | 62,2

11 99 50,3 50,3 | 50,3 | 503 | 60,3 | 50,3 | 50,3 | 50,3 | 50,3 | 50,3 | 50,3
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DEVELOPMENT DATA
This data sheet contains advance information and M31’382
specifications are subject to change without notice.

HIGH RESOLUTION MONOCHROME MONITOR TUBE

For Data Graphic Displays

900 deflection angle

31 cm (12 in) face diagonal; rectangular glass
3:4 screen aspect ratio

635 mm radius of screen curvature

20 mm neck diameter

Integral implosion protection

QUICK REFERENCE DATA

Deflection angle 90°

Face diagonal 31cm (12in)
Overall length max. 277 mm
Neck diameter 20 mm

Heating 12 V/75 mA

Grid 2 voltage 400 V

Anode voltage 12 kV

Resolution approx. 1300 lines
APPLICATION

This high resolution tube is for alphanumeric and graphic display applications, such as computer
terminals, small business computers, etc.

AVAILABLE VERSIONS

The tube can be supplied with different phosphors and anti-reflective treatments, see ‘’High resolution
monochrome monitor tubes, General’.
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M31-382

ELECTRICAL DATA

Focusing method electrostatic
Deflection method magnetic
Deflection angles
diagonal approx. 900
horizontal approx. 78°
vertical approx. 61°
Interelectrode capacitances
cathode to all other electrodes max. 4 pF
grid 1 to all other electrodes max. 7 pF
Capacitance of external conductive coating to anode* max. 1200 pF
min. 450 pF
Capacitance of external conductive coating to anode** max. 1050 pF
min. 450 pF
Capacitance of anode to implosion protective hardware** approx. 150 pF
Heater voltage 12V
Heater current at 12 V 75 mA

OPTICAL DATA

Phosphor type see ‘‘High resolution monochrome
monitor tubes, General"’

Light transmission at screen centre
tube with normal tinted face glass approx. 46%
tube with dark tinted face glass approx. 34%

RASTER CENTRING

The field intensity perpendicular to the tube axis should be adjustable from 0 to 800 A/m. For optimum
overall sharpness it is recommended to centre the raster electrically via the deflection coils.

* Implosion protection hardware connected to external conductive coating.
** Implosion protection hardware not connected to external conductive coating.
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High resolution monochrome monitor tube

M31-382

DEVELOPMENT DATA

MECHANICAL DATA (See also the figures under Dimensional Data)

Overall length

Greatest dimensions of tube
diagonal
width
height

Minimum useful screen dimensions (projected)
diagonal
horizontal axis
vertical axis
area

Implosion protection
Bulb

Bulb contact designation
Base designation

Basing

Mass

RATINGS (Absolute Maximum System)

max. 277 mm

321 mm
283 mm
222 mm

295 mm
257 mm
195 mm
478 cm?

T-band

EIAJ-JB310APO3 or
EIAJ-JB310APO4

IEC 67-111-2, EIA-J1-21
EIA E7-91

7GR

approx. 2,9 kg

Unless otherwise specified voltage values are positive and measured with respect to grid 1.

Anode voltage

Grid 4 (focusing electrode) voltage
Grid 2 voltage

Anode current
long-term average value
peak value

Cathode voltage, positive peak value
Heater voltage
Cathode-to-heater voltage

* For maximum cathode life it is recommended that the heater supply be regulated at 12 V

max. 15 kV
min. 10 kV
—200 to +1000 V
max. 700V
max. 130 pA
max. 300 uA
max. 400V
12V £ 10%*
max. 100V

+0%
5%
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M31-382

CIRCUIT DESIGN VALUES
Grid 4 current

positive max. 25 uA

negative max. 25 uA
Grid 2 current

positive max. 5 uA

negative max. 5 uA

MAXIMUM CIRCUIT VALUES

Resistance between cathode and heater max. 1,0 MQ
Impedance between cathode and heater max. 0,1 MQ
Grid 1 circuit resistance max. 1,5MQ
Grid 1 circuit impedance max. 0,6 MQ

TYPICAL OPERATING CONDITIONS
Cathode drive; voltages specified with respect to grid 1

Anode voltage 12 kV

Grid 4 (focusing electrode) voltage 0 to 300 V*
Grid 2 voltage 400 V
Cathode cut-off voltage 30 to 60 V**
Grid drive; voltages specified with respect to cathode

Anode voltage 12 kV

Grid 4 (focusing electrode) voltage 0 to 300 V*
Grid 2 voltage 400V

Grid 1 cut-off voltage 34t064 V**
RESOLUTION

The resolution is approx. 1300 lines. It is measured at the screen centre:

® with shrinking raster method,

® at light output 68,5 cd/m? (20 foot lambert) and raster dimensions 216 mm x 162 mm,
® at Vgo =700 V and anode voltage = 12 kV,

® with phosphor type WW,

® with normal tinted face glass, without anti-glare treatment of screen surface.

X-RADIATION CHARACTERISTIC

X-radiation emitted will not exceed 0,5 mR/h throughout the useful life of the tube, when operated
within the given ratings.

* Measured at screen centre on spot at anode current = 250 uA (peak), anode voltage = 12 kV, grid 2
voltage = 400 V.
Dynamic focus (only for optimization): Typical correction for avideo field of Hx V=216 mm x 162 mm:
line parabola 200 V,
field parabola 100 V.
** Visual extinction of focused raster.
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High resolution monochrome monitor tube M31-382

DEVELOPMENT DATA

7274788.1
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anode voltage (kV)

Fig. 1 X-radiation limit curve according to JEDEC 94, at a constant anode
current of 250 uA, measured according to TEPAC103A.
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Fig. 2 0,5 mR/h isoexposure-rate limit curve, according to JEDEC94,
measured according to TEPAC103A.
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M31-382

500 7284877.1
'a,g3,95 \
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400 \
300 \\ \
a00v \v92= 700V
200 \
100 \ \
o .
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Vi (V)

Fig. 3 Anode current as a function of cathode voltage.
Cathode drive; Va g3 g5 = 12 kV.

7284878.1

/ | i:;’s'?s
A
l 400
IR
/ 0
Vg2=700V fa00v 200
/
/l/ /// 100
4%
-100 -80 -60 -40 -20 00
Vgr (V)

Fig. 4 Anode current as a function of grid 1 voltage.
Grid drive; Vg g3 g5 = 12 kV.
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High resolution monochrome monitor tube

M31-382

DEVELOPMENT DATA
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Fig. 5 Limits of cathode cut-off voltage as a function of grid 2 voltage.

Cathode drive; V4 g3 g5 = 12 kV.
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Fig. 6 Limits of grid 1 cut-off voltage as a function of grid 2 voltage.

Grid drive; Va g3 g5 = 12 kV.
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M31-382

283 max
-~ P12725 —» /@
R635/ <t
—J i
\ ] -
I 149
+5
it 102+5
277 !
max *
\ / / 2445
reference line (1 - - _
+0.9
~—2207 55
7 ‘T‘ 7286513.4
280 max
257 min
W'Rkvs R878 ZR252%R @
R566
219 195 7 f 5
max min / \
s R51g /
107,44
R16
Fig. 8 N
72782271 //
&
'196 6‘0*
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/

(1) The reference line is determined by the plane of the upper edge of reference line gauge D when the
gauge is resting on the cone.
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High resolution monochrome monitor tube M31 -38 2

DEVELOPMENT DATA

222 max

"

' -

(1)

reference line

(1) The displacement of any lug with
respect to the plane through the
other three lugs is max. 2 mm.

Flg 9 7286512.2

295 —=—
-~ 257 —=—
42+1 195 —=

P L RQR

17.4 Y \ \
Fr 1
9.8+ 1 7290809.1

Fig. 10 Screen reference points.

f f 7290807
g1 7270839.1

Fig. 11 Electrode configuration. Fig. 12 Pin arrangement.
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M31-382 Jl i

Front view and lug dimensions of tube

212,8
max

7296588.1 -
welded joint

Fig. 13 Tube mounting dimensions; front view.

z
9+0,2 v
e ~ T 4 min
' \
14 y L e 25.3 *
+05 7+0.2 - A -_— +15
ASY W N
¥ |
(1) 1.2 —
7296589 *
—_— 7290882.2
Fig. 14 Lug dimensions. Fig. 15 Lug positior..

(1) The mounting screws in the cabinet must be situated inside a circle of 4 mm diameter drawn around
the true geometrical positions i.e. at the corners of a rectangle of 270,2 mm x 195,5 mm.
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High resolution monochrome monitor tube J L M31-382

DEVELOPMENT DATA

Maximum cone contour

35022
- 30.2 |~ \f"?;o

T %

\\ 30° 20° 10° o0°

N a0° =

N = .
i \\ (
[~

O ONOO; =

R
- 0O

%

/]

l' —\
\J 1234567891011 - F 90°— s !

Fig. 16 Cone contour. /

7290819.2

Table 1 Cone contour data

sec- d ;:amn;:e max. distance from centre

tion from section 1 0o 100 | 200 | 300 |diag. | 400 | 500 | 600 | 700 | 800 | 900
1 0 140,6 |142,4 |147,9 |156,8 [160,4 |156,9 |139,3 {126,1 (117,56 [112,7 {111,2
2 10 139,8 |141,6 [147,0 |155,5 (1585 (1544 |136,8 [123,7 [115,2 [110,5 {109,0
3 20 137,8 |139,4 |1444 |151,9 [163,6 {1495 [133,0 {1204 [112,3 |[107,8 [106,4
4 30 133,5 |135,0 |139,3 {144,8 {145,1 {141,6 |127,7 {116,3 |108,7 |104,5 |103,1
5 40 126,9 {128,1 {131,3 [134,2 {133,6 [{130,9 [120,7 (110,9 {104,2 |100,4 | 99,1
6 50 117,9 [118,8 [120,9 [122,1 [121,1 [119,2 [112,1 |1045 | 98,7 | 95,3 | 94,2
7 60 107,2 |107,9 |109,1 {109,3 |108,5 |107,1 |102,3 | 968 | 92,1 | 89,1 | 88,1
8 70 955 | 959 | 964 | 96,0 | 952 | 94,2 | 91,2 | 875 | 84,1 | 81,8 | 80,9
9 80 824 825|1824|818|81,2[805| 787|766 | 745 | 73,0 | 72,4
10 920 675|675 | 67,2 | 666 | 663 | 659 | 650 | 64,1 | 632 | 625 | 62,2
1 99 50,3 | 50,3 | 50,3 | 50,3 | 50,3 | 50,3 | 50,3 | 50,3 | 50,3 | 50,3 | 50,3
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M32EAA
M32EBF

HIGH RESOLUTION MONOCHROME MONITOR TUBES

For Data Graphic Displays

900 deflection angle

34 cm (14 in) face diagonal; rectangular glass
20 mm neck diameter

Integral implosion protection

QUICK REFERENCE DATA

Deflection angle 90°

Face diagonal 34 cm (14 in)

Overall length max. 287 mm

Neck diameter 20 mm

Heating 12 V/130 mA

Quick heating cathode with a typical tube a legible
picture will appear within 5 s

Grid 2 voitage 400 V

Anode voltage 14 kV

Resolution approx. 1300 lines

APPLICATION

This high resolution tube is for alphanumeric and graphic display applications, such as computer
terminals, small business computers, etc.

AVAILABLE VERSIONS
The following versions are available: M32EAA and M32EBF.

The tubes can be supplied with different phosphors and anti-reflective treatments, see "High resolution
monochrome monitor tubes, General”'. :

Differences between the tubes can be found under ‘Dimensional data’.
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M32EAA
M32EBF

ELECTRICAL DATA
Focusing method
Deflection method

Deflection angles
diagonal
horizontal
vertical

Interelectrode capacitances
cathode to all other electrodes
grid 1 to all other electrodes

Capacitance of external conductive coating to anode*

Capacitance of external conductive coating to anode**

Capacitance of anode to implosion protection hardware**
Heater voltage
Heater current at 12 V

OPTICAL DATA

Phosphor type

Light transmission at screen centre
tube with normal tinted face glass
tube with dark tinted face glass

RASTER CENTRING

electrostatic
magnetic

approx. 900
approx. 820
approx. 67°

max. 4pF
max. 7pF

max. 1400 pF
min. 800 pF

max. 1050 pF
min. 450 pF

approx. 150 pF
12V
130 mA

see "'High resolution mono-
chrome monitor tubes, General’’

approx. 48%
approx. 34%

The field intensity perpendicular to the tube axis should be adjustable from 0 to 800 A/m. For optimum
overall sharpness it is recommended to centre the raster electrically via the deflection coils.

* Implosion protection hardware connected to external conductive coating.
** Implosion protection hardware not connected to external conductive coating.
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High resolution monochrome monitor tubes

M32EAA
M32EBF

MECHANICAL DATA (see also the figures under Dimensional Data)

Overall length

Greatest dimensions of tube

diagonal
width
height

Minimum useful screen dimensions (projected)

diagonal
horizontal axis
vertical axis
area

Implosion protection
Bulb

Bulb coniact designation
Base designation

Basing

Mass

RATINGS (Absolute Maximum System)

max. 287 mm

350 mm
298 mm
240 mm

322 mm
270 mm
210 mm
554 cm?

T-band/rimband

EIAJ-JB340ABO03 or
EIAJ-JB340AD04

IEC 67-111-2, EIAJ1-21
EIA-E7-91

7GR

approx. 3,6 kg

Unless otherwise specified voltage values are positive and measured with respect to grid 1.

max. 16kV

Anode voltage min. 10 kV
Grid 4 (focusing electrode) voltage —200 to + 1000 V
Grid 2 voltage max. 700 V
Anode current

long-term average value max. 130 pA

peak value max. 300 pA -
Cathode voltage, positive peak value max. 400 V
Heater voltage 12V +10%*
Cathode-to-heater voltage max. 100V
* . . oy = +0%

For maximum cathode life it is recommended that the heater supply be regulated at 12 V —5%
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M32EAA
M32EBF

CIRCUIT DESIGN VALUES
Grid 4 current

positive max. 25 uA

negative max. 25 uA
Grid 2 current

positive max. b uA

negative max. 5 uA

MAXIMUM CIRCUIT VALUES

Resistance between cathode and heater max. 1MQ
Impedance between cathode and heater max. 0,1 MQ
Grid 1 circuit resistance max. 1,5MQ
Grid 1 circuit impedance max. 0,5MQ

TYPICAL OPERATING CONDITIONS
Cathode drive; voltages specified with respect to grid 1

Anode voltage 14 kV

Grid 4 (focusing electrode) voltage 0to 300 V*
Grid 2 voltage 400 V
Cathode cut-off voltage 32to64 V**
Grid drive; voltages specified with respect to cathode

Anode voltage 14 kV

Grid 4 (focusing electrode) voltage 0to 300 V*
Grid 2 voltage 400 V

Grid 1 cut-off voltage 35t0 70 V**
RESOLUTION

The resolution is approx. 1300 lines. It is measured at the screen centre:

® with shrinking raster method,

® at light output 68,5 cd/m? (20 foot lambert) and raster dimensions 237 mm x 178 mm,
® at ng =700 V and anode voltage = 14 kV,

® with phosphor type WW,

® with normal tinted face glass, without anti-glare treatment of screen surface.

X-RADIATION CHARACTERISTIC

X-radiation emitted will not exceed 0,5 mR/h throughout the useful life of the tube, when operated
within the given ratings.

* Measured at screen centre on spot at anode current = 250 WA (peak), anode voltage = 14 kV, grid 2
voltage = 400 V.
Dynamic focus (only for optimization): Typical correction for a video field of Hx V = 237 mm x 178 mm:
line parabola 200 V,
field parabola 100 V.
** Visual extinction of focused raster.
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High resolution m

onochrome monitor tubes

M32EAA
M32EBF

10 7283226
XM -9
<
oc
E
8
: P
X ]
//
1 e
7‘
|
-
L1
P
0,1 L
19 20 21 22 23
anode voltage (kV)
Fig. 1 X-radiation limit curve according to JEDEC94, at a constant anode
current of 250 uA, measured according to TEPAC103A.
23 7283227
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N
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0 500 1000 anode current (uA) 1500
Fig. 2 0,5 mR/h isoexposure-rate limit curve, according to JEDEC 94, measured

according to TEPAC103A.
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M32EAA
M32EBF

Fig. 3

Fig. 4

206 July 1986
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Anode current as a function of cathode voltage.
Cathode drive; Va g3 g5 = 14 kV.
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Anode current as a function of grid 1 voltage.
Grid drive; V3 g3 g5 = 14 kV.




M32EAA

High resolution monochrome monitor tubes M32EBE
150 7292604
VKR
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e
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Fig. 5 Limits of cathode cut-off voltage as a function of grid 2 voltage.
Cathode drive; V3 g3 g5 = 14 kV.
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Fig. 6 Limits of grid 1 cut-off voltage as a function of grid 2 voltage.
Grid drive; Va,g3,g5 = 14kV.
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M32EAA
M32EBF

298 max

; 4
// 157.5 (2)
+5
287

max

- i, - __d _
reference line (1)
Fig. 7 |

7290825.2

,"
/ R1574%~
.
2373 210

/ o 727,727
max min

i
86,25 / Sl 50

=

A
N

N
N

S
J

AV

S
S

SO

\@

=

7290826

<&
A
/ rb\)'b‘
Fig. 8

(1) The reference line is determined by the plane of the upper edge of reference line gauge D when the
gauge is resting on the cone.
(2) If NEG type, this value changes to; 159,6 + 5.
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High resolution monochrome monitor tubes M32EAA

M32EBF

- 240max —mM8M >

(1)

reference line

(1) The displacement of any lug
with respect to the plane
through the other three
lugs is max. 2 mm.

Fig. 9

-~ 1275 — 7290827.2 -~

322 =

-~ 270 ——

171 L A \
+£15 Y ﬁﬁ\
1 L
5.1+ 1 7290828.1
a,g3,95
-
4 -©r--110°max
.~
\¢
7290808
f f 7290807
Fig. 11 Electrode configuration. Fig. 12 Pin arrangement.
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M32EAA B
M32EBF

Front view and lug dimensions of tube M32EAA

309 max
290,3

welded joint
~

N 9
L P

i

250
o 2317

=

_,3\\\

7290829.1 / anode

+ contact
o
D

“

Fig. 13 Tube mounting dimensions; front view.

-~ 322 ——
z
v
T 3min
' 285*15 '
20 1
+0,5 172 f=
t
7296104
7296105.1
Fig. 14 Lug dimensions. Fig. 15 Lug position.

(1) The mounting screws in the cabinet must be situated inside a circle of 4 mm diameter drawn
around the true geometrical positions i.e. at the corners of a rectangle of 290,3 mm x 231,7 mm.

210 February 1989



High resolution monochrome monitor tubes

M32EAA
M32EBF
Front view and lug dimensions of tube M32EBF *

301 max
2835

welded joint

D \
N

%
&
AN
243
max 225.4
\ 7,
\\
(= I
% |
7296193.1 / anode contact
+
6\%
)
/fb%
Fig. 16 Tube mounting dimensions; front view.
- 322 ——
z
'
f 3 min
285 ¢
¢ +15
Y
20 6,4
05 *0.2 P

—
N

72961951

Fig. 17 Lug dimensions.

Fig. 18 Lug position. 72967947
(1) The mounting screws in the cabinet must be situated inside a circle of 3,4 mm diameter drawn

around the true geometrical positions i.e. at the corners of a rectangle of 283,5 mm x 225,4 mm.
*

This tube is still under development; data are provisional.
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M32EAA
M32EBF

Maximum cone contour

- 34

-

/
[ 7

2 456789101112

Table 1 Cone contour data

Fig. 19 Cone contour.

7290832.2

o nom. max. distance from centre

tion froﬂs:::gzm 00 | 100 [ 200 | 300 [diag. | 400 [ 500 [ 600 | 700 | 800 | 900
1 0 148,0 {150,1 |156,5 |167,9 |173,6 {172,0 {152,3 [136,3 |{126,5 [121,1 |119,4
2 10 146,1 [148,2 |154,6 {1654 |171,0 [169.6 1509 |135,2 {1254 [120,1 {118,4
3 20 142,4 |144,3 |{150,1 |158,4 |161,6 [{160,4 |146,3 |132,0 {122,8 (117,7 |116,1
4 30 136,7 |138,4 [143,1 [148,8 {150,2 (149,2 |139,4 {127,6 |119,2 |1145 ({113,0
5 40 128,9 |130,3 {133,9 |137,6 [138,3 [137,6 |131,2 |122,2 {115,0 [110,7 |109,3
6 50 119,5 |120,6 |123,2 |125,7 {126,2 |{125,8 {122,0 |115,8 [110,0 {106,3 |105,1
7 60 109,2 |110,1 |111,8 |113,5 |113,9 {113,8 |111,9 |108,1 [104,1 {101,1 |100,1

8 70 98,7 | 99,2 |100,2 {101,2 |101,5 |101,6 {1009 | 99,1 | 96,8 | 94,9 | 94,1
97 80 876 | 87,7 | 88,1 | 88,6 | 889 | 89,0 | 89,0 | 886 | 87,8 | 86,9 | 86,4

10 90 755 | 754 | 75,4 | 756 | 75,7 | 758 | 76,1 | 76,3 | 76,3 | 76,2 | 76,1

1 100 62,0 | 620 | 618 | 618 | 618 | 619 | 620 | 62,2 | 624 | 625 | 62,5

12 105,7 515/ 515|515| 515|515 | 515|515 | 515|515 | 515 | 515
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M32EAB
M32EAK

HIGH RESOLUTION MONOCHROME MONITOR TUBES

For Data Graphic Displays

900 deflection angle

34 cm (14 in) face diagonal; rectangular glass
20 mm neck diameter

Integral implosion protection

QUICK REFERENCE DATA

Deflection angle 900 .

Face diagonal 34 cm (14 in)
Overall length max. 287 mm
Neck diameter 20 mm

Heating 12 V/75 mA

Grid 2 voltage 400 V

Anode voltage 14 kV

Resolution approx. 1300 lines
APPLICATION

These high resolution tubes are for alphanumeric and graphic display applications, such as computer
terminals, small business computers, etc.

AVAILABLE VERSIONS

The following versions are available: M32EAB and M32EAK.

The tubes can be supplied with different phosphors and anti-reflective treatments, see “‘High resolution
monochrome monitor tubes, General”’.

Differences between the tubes can be found under ‘Dimensional Data’.
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M32EAB
M32EAK

ELECTRICAL DATA

Focusing method electrostatic
Deflection method magnetic
Deflection angles
diagonal approx. 90°
horizontal approx. 820
vertical approx. 67°
Interelectrode capacitances
cathode to all other electrodes max. 4pF
grid 1 to all other electrodes max. 7 pF
—
Capacitance of external conductive coating to anode* mfsx. 1400 pF
- min. 800 pF
Capacitance of external conductive coating to anode** m?X' 1050 pF
min. 450 pF
Capacitance of anode to implosion protection hardware** approx. 150 pF
Heater voltage 12V
Heater currentat 12 V 75 mA

OPTICAL DATA
Phosphor type see ‘“High resolution mono-
chrome ™onitor tubes, General’’
Light transmission at screen centre
tube with normal tinted face glass approx. 48%
tube with dark tinted face glass approx. 34%

RASTER CENTRING

The field intensity perpendicular to the tube axis should be adjustable from 0 to 800 A/m. For optimum
overall sharpness it is recommended to centre the raster electrically via the deflection coils.

* Implosion protection hardware connected to external conductive coating.
** Implosion protection hardware not connected to external conductive coating.
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High resolution monochrome monitor tubes M32EAB

M32EAK

MECHANICAL DATA (see also the figures under Dimensional Data)
Overall length max. 287 mm
Greatest dimensions of tube

diagonal 350 mm

width 298 mm

height 240 mm
Minimum useful screen dimensions (projected)

diagonal 322 mm

horizontal exis 270 mm

vertical axis 210 mm

area 554 cm?
Implosion protection T-band/rimband
Bulb EIAJ-JB340ABO3 or

EIAJ-JB340AD0O4

Bulb contact designation IEC 67-111-2, EIAJ1-21
Base designation EIA-E7-91
Basing 7GR
Mass approx. 3,6 kg

RATINGS (Absolute Maximum System)

Unless otherwise specified voltage values are positive and measured with respect to grid 1.

max. 16 kV

Anode voltage min. 10 kV
Grid 4 (focusing electrode) voltage —200 to +1000 V
Grid 2 voltage max. 700 V
Anode current

long-term average value max. 130 uA

peak value max. 300 pA -
Cathode voltage, positive peak value max. 400V
Heater voltage 12V £ 10%*
Cathode-to-heater voltage max. 100V

+0%

* For maximum cathode life it is recommended that the heater supply be regulated at 12 V 5% -
b 0
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M32EAB
M32EAK

CIRCUIT DESIGN VALUES
Grid 4 current

positive max. 25 uA

negative max. 25 uA
Grid 2 current

positive max. 5 uA

negative max. 5 uA

MAXIMUM CIRCUIT VALUES

Resistance between cathode and heater max. 1MQ
Impedance between cathode and heater max. 0,1 MQ
Grid 1 circuit resistance max. 1,5MQ
Grid 1 circuit impedance max. 0,5 MQ

TYPICAL OPERATING CONDITIONS
Cathode drive; voltages specified with respect to grid 1

Anode voitage 14 kV

Grid 4 (focusing electrode) voltage 0 to 300 V*
Grid 2 voltage 400 V
Cathode cut-off voltage 32to 64 V**
Grid drive; voltages specified with respect to cathode

Anode voltage 14 kV

Grid 4 (focusing electrode) voltage 0 to 300 V*
Grid 2 voltage 400 V

Grid 1 cut-off voltage 35to 70 V**
RESOLUTION

The resolution is approx. 1300 lines. It is measured at the screen centre:

® with shrinking raster method,

at light output 68,5 cd/m? (20 foot lambert) and raster dimensions 237 mm x 178 mm,
at Vg =700 V and anode voltage = 14 kV,

with phosphor type WW,

with normal tinted face glass, without anti-glare treatment of screen surface.

X-RADIATION CHARACTERISTIC

X-radiation emitted will not exceed 0,5 mR/h throughout the useful life of the tube, when operated
within the given ratings.

* Measured at screen centre on spot at anode current = 250 uA (peak), anode voltage = 14 kV, grid 2
voltage = 400 V.
Dynamic focus (only for optimization): Typical correction for a video field of Hx V =237 mm x 178 mm:
line parabola 200 V,
field parabola 100 V.
** Visual extinction of focused raster.
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High resolution monochrome monitor tubes M32EAB
M32EAK
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Fig. 1 X-radiation limit curve according to JEDEC94, at a constant anode
current of 250 uA, measured according to TEPAC103A.
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Fig. 2 0,5 mR/h isoexposure-rate limit curve, according to JEDEC 94, measured
according to TEPAC103A.
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M32EAB

M32EAK
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Fig. 3 Anode current as a function of cathode voltage.
Cathode drive; V4 g3 g5 = 14 kV.
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Fig. 4 Anode current as a function of grid 1 voltage.
Grid drive; Vg g3 g5 = 14 kV.

218 January 1988\ (



High resolution monochrome monitor tubes

M32EAB
M32EAK
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Fig. 5 Limits of cathode cut-off voltage as a function of grid 2 voltage.
Cathode drive; Vg g3 g5 = 14 kV.
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Fig. 6 Limits of grid 1 cut-off voltage as a function of grid 2 voltage.
Grid drive; Va,g3,95 =14 kV.

AVGR

— 27 -09x10°.
AVag3,g5
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M32EAB

M32EAK
DIMENSIONAL DATA Dimensions in mm
298 max /@
— f !
,\fR 770 19
. [}
/ 157.5 (2)
*5
N g
287 §
max / 40 %5
- B} o - 1 -
reference line (1)
+0.9
— <—¢20_0.5
7290825.2
—» Fig. 7
295,6 max
-~ 270min —mMMMmmm
4
R27 \®
R2320 R1609
R15745%
) C
2373 210 /
max min / /
R121344 |
86,25
116,56
R16
Fig. 8 NSN— —
7290826
& /
9 F
% S
> 6‘:]’6\

(1) The reference line is determined by the plane of the upper edge of reference line gauge D when the
gauge is resting on the cone.

(2) If NEG type, this value changes to; 159,6 + 5.
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High resolution monochrome monitor tubes M32EAB
M32EAK

<«—————————  240max

(1) The displacement of any lug

with racnact t4 tha nlana

I VVILIT TCOPULL LU LHIv pidiiv
l ' I through the other three

1
reference line l
'

lugs is max. 2 mm.

-« 12745 —— 7290827.2 -
Fig. 9
322 =
————————— 270 =
P RIRIR
17.1 "' 1 \ \
+15 ! : ﬁ\
A (s
5.1 i 1 7Z290828.1
Fig. 10 Screen reference points.
g1 a
,93,95
o \g2
— /;\
f 03070 g4 -] 10°max
\\

g1 7290808

f f 7290807
Fig. 11 Electrode configuration. Fig. 12 Pin arrangement.
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M32EAB
M32EAK

Front view of tube M32EAB

welded joint
~

e

| 7296197

/ anode contact

Fig. 13 Tube front view with rimband.

7293060

Fig. 14 Rimband position.
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High resolution monochrome monitor tubes M32EAB
M32EAK

Front view and lug dimensions of tube M32EAK

309 max
290,3

welded joint
S

250
max 231,7
7296196 anode contact
'8"
o€
)

e

Fig. 156 Tube mounting dimensions; front view.

- 322 ——
z
L
T 3min
t f
28,515
20
+0,5 l
1,2 =
I ]
7296104
7296105.1
Fig. 16 Lug dimensions. Fig. 17 Lug position.

(1) The mounting screws in the cabinet must be situated inside a circle of 5 mm diameter drawn around
the true geometrical positions i.e. at the corners of a rectangle of 290,3 mm x 231,7 mm.
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M32EAB
M32EAK

Maximum cone contour

- 34 r—

\

/

™~

/
[/
yav/4
/4

234

Table 1 Cone contour data

678

101

12

Fig. 18 Cone contour.

60°

70°
80°

90°

7290832.2

sec- dir;;)amn;:e max. distance from centre '

tion trom section 1 oo 100 | 200 | 300 |diag. 400 | 500 | 600 | 700 | 800 | 900
1 0 148,0 |150,1 |156,5 [167,9 {173,6 {172,0 {152,3 [136,3 [126,5 {121,1 |119,4
2 10 146,1 [148,2 |154,6 |165,4 {1710 |169.6 |150,9 {135,2 |1254 |120,1 {1184
3 20 142,4 |144,3 [150,1 |158,4 |161,6 [160,4 |146,3 |132,0 |122,8 [117,7 |116,1
4 30 136,7 |138,4 (143,1 |148,8 |150,2 (149,2 |139,4 |127,6 |119,2 {114,5 |113,0
5 40 128,9 {130,3 (133,9 |137,6 (138,3 {137,6 |131,2 {122,2 |115,0 {110,7 {109,3
6 50 119,5 (120,6 {123,2 |125,7 {126,2 {125,8 {122,0 {115,8 |110,0 [106,3 |105,1
7 60 109,2 |110,1 {111,8 |113,6 |113,9 {113,8 |111,9 |108,1 |104,1 {101,1 |100,1
8 70 98,7 | 99,2 {100,2 {101,2 |101,5 {101,6 {100,9 | 99,1 | 96,8 | 94,9 | 941
9 80 87,6 | 87,7 | 88,1 | 886 | 88,9 | 89,0 | 89,0 | 88,6 | 87,8 | 86,9 | 86,4

10 90 755|754 | 754 | 756 | 75,7 | 758 | 76,1 | 76,3 | 76,3 | 76,2 | 76,1

11 100 62,0 | 620 | 618 | 61,8 | 618 | 61,9 | 620 | 62,2 | 62,4 | 625 | 62,5

12 105,7 515|515 56515| 515|515 | 515 | 6515 | 515|515 | 515 | 515

224
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M32EBJ
M32EBL

FLAT HIGH RESOLUTION MONOCHROME MONITOR TUBES

For Data Graphic Displays

900 deflection angle

34 cm (14 in) face diagonal; rectangular glass
1520 mm radius of screen curvature

20 mm neck diameter

Integral implosion protection

QUICK REFERENCE DATA

Deflection angle 900

Face diagonal 34 cm (14 in)

Overall length max. 282 mm

Neck diameter 20 mm

Heating 12 V/130 mA

Quick heating cathode with a typical tube a legible
picture will appear within 5's

Grid 2 voltage 400 V

Anode voltage 14 kV

Resolution approx. 1300 lines

APPLICATION

This high resolution tube is for alpha-numeric and graphic display applications, such as computer
terminals, small business computers, etc.

AVAILABLE VERSIONS
The following versions are available: M32EBJ and M32EBL.

The tubes can be supplied with different phosphors and anti-reflective treatments, see ‘“High resolution
monochrome monitor tubes, General”’.

Differences between the tubes can be found under ‘Dimensional data’.

February 1989
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M32EBJ
M32EBL

ELECTRICAL DATA
Focusing method
Deflection method

Deflection angles
diagonal
horizontal
vertical

Interelectrode capacitances
cathode to all other electrodes
grid 1 to all other electrodes

Capacitance of external conductive coating to anode*

Capacitance of external conductive coating to anode**

Capacitance of anode to implosion protection hardware* *

Light transmission at screen centre
tube with normal tinted face glass
tube with dark tinted face glass

electrostatic
magnetic

approx. 900
approx. 79°
approx. 65°

max. 4 pF
max. 7 pF

max. 1400 pF
min. 800 pF

max. 1050 pF
min. 450 pF

approx. 150 pF
12V
130 mA

see ‘’High resolution mono-
chrome monitor tubes, General’’

approx. 42%
approx. 30%

The field intensity perpendicular to the tube axis should be adjustable from 0 to 800 A/m. For optimum
overall sharpness it is recommended to centre the raster electrically via the deflection coils.

* Implosion protection hardware connected to external conductive coating.
** Implosion protection hardware not connected to external conductive coating.

—
—
Heater voltage
Heater current at 12 V
OPTICAL DATA
Phosphor type
RASTER CENTRING
226 February 1989



FLAT
High resolution monochrome monitor tubes

N

M32EBJ
M32EBL

MECHANICAL DATA (see also the figures under Dimensional Data)
Overall length

Greatest dimensions of tube
diagonal
width
height

Minimum useful screen dimensions (projected)
diagonal
horizontal axis
vertical axis
area

Implosion protection
Bulb

Bulb contact designation
Base designation

Basing

Mass

RATINGS (Absolute Maximum System)

max. 282 mm

348,5 mm
298 mm
240 mm

320 mm
269 mm
210 mm
554 cm?

T-band/rimband

EIAJ-JB340AHO03 or
EIAJ-JB340AH04

IEC67-111-2, EIAJ1-21
EIA-E7-91

7GR

approx. 3,9 kg

Unless otherwise specified voltage values are positive and measured with respect to grid 1.

max. 16 kV
Anode voltage min. 10 kV
Grid 4 (focusing electrode) voltage —200 to + 1000 V
Grid 2 voltage max. 700 V
Anode current
long-term average value max. 130 uA
peak value max. 300 uA -
Cathode voltage, positive peak value max. 400 V
Heater voltage 12V £ 10%*
Cathode-to-heater voltage max. 100 V
% . e +0%
For maximum cathode life it is recommended that the heater supply be regulated at 12 V 5%
t (]
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M32EBJ
M32EBL

CIRCUIT DESIGN VALUES
Grid 4 current

positive max. 2buA

negative max. 25 uA
Grid 2 current

positive max. 5 uA

negative max. 5 uA

MAXIMUM CIRCUIT VALUES

Resistance between cathode and heater max. 1MQ
Impedance between cathode and heater max. 0,1 MQ
Grid 1 circuit resistance max. 1,5MQ
Grid 1 circuit impedance max. 0,5 MQ

TYPICAL OPERATING CONDITIONS
Cathode drive; voltages specified with respect to grid 1

Anode voltage 14 kV

Grid 4 (focusing electrode) voltage 0to 300 V*
Grid 2 voltage 400 V
Cathode cut-off voltage 32to64 V**

Grid drive; voltages specified with respect to cathode

Anode voltage 14 kV

Grid 4 (focusing electrode) voltage 0to 300 V*
Grid 2 voltage 400 V

Grid 1 cut-off voltage 35t0 70 V**
RESOLUTION

The resolution is approx. 1300 lines. It is measured at the screen centre:

® with shrinking raster method,

at light output 68,5 cd/m? (20 foot lambert) and raster dimensions 237 mm x 178 mm,
at ng =700 V and anode voltage = 14 kV,

with phosphor type WW,

with normal tinted face glass, without anti-glare treatment of screen surface.

X-RADIATION CHARACTERISTIC

X-radiation emitted will not exceed 0,5 mR/h throughout the useful life of the tube, when operated
within the given ratings.

*  Measured at screen centre on spot at anode current = 250 uA (peak), anode voltage = 14 kV, grid 2
voltage = 400 V.
Dynamic focus (only for optimization): Typical correction for a video field of Hx V=237 mmx 178 mm:
line parabola 200 V,
field parabola 100 V.

** Visual extinction of focused raster.
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FLAT

High resolution monochrome monitor tubes

M32EBJ
M32EBL

anode voltage (kV)

7283226
10
XM—9
<
o
£
o
=]
5 L1
B
x ////
1 A
//
LA
////
0,1
19 20 21 22 23

anode voltage (kV)

Fig.1 X-radiation limit curve according to JEDEC94, at a constant anode
current of 250 uA, measured according to TEPAC103A.

7283227
23
XM—10

\

\

\
22

\\
21
\\
~N
20 AN
N
™~
™~
T~~~
T —
19 ™~
0 500 1000 1500

anode current (uA)

Fig.2 0,5 mR/h isoexposure-rate limit curve, according to JEDEC94, measured

according to TEPAC103A.
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M32EBJ

M32EBL
300 \ ‘ 7292602
- \
a,93,95
(HA)
200 I
aoov | \Va2=700v
A
A
100 \\ \
\
\
\
0 \\
0 20 40 60 80 100
Vi (V)

Fig.3 Anode current as a function of cathode voltage.
Cathode drive; Va g3 g5 = 14 kV.

7292603

300

la, 93,95
(uA)

/

I

I ’ 200
[ 1]
/

l 1 100

/
/

0
=100 -80 -60 -40 -20 0
Vg1 (V)

Fig.4 Anode current as a function of grid 1 voltage.
Grid drive; Va,ga,gs =14 kV.
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FLAT

High resolution monochrome monitor tubes M32EBJ
150 7292604
VKR
(v)
100
- "
> -
ok L=
bk
L !
= 1
- ue
4 = tﬂ”w
50 & L]
] \owefl it | = o+~ 7]
p - .
0
300 400 500 600 700
ng (V)

Fig.5 Limits of cathode cut-off voltage as a function of grid 2 voltage.
Cathode drive; Va3 g3 g5 = 14 kV.

AVKR

———=0,9x 103,
AVa g3,65
150 7292605
~VGR
(v)
100 —+=
-
et ==t
\1’41”
”,» I //
1= e
e oM —1
/, ]
50 ] ! -t
rower Wit _ — ==
— L. - - -
0
300 400 500 600 700
Vg2 (V)

Fig.6 Limits of grid 1 cut-off voltage as a function of grid 2 voltage.
Grid drive; Vg g3,g5 = 14 kV.

AVGR

— =0,9x 103.
AVa,g3,95
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M32EBJ
M32EBL

DIMENSIONAL DATA

298 max

Dimensions in mm

@

161.2 (2

282 1
max 40+5
- - ] _ ¥
reference line (1)
+0,9
— - @20 _ 05
— Fig.7.
7296582.3
295,6 max
269 min
7 1
R27 \®
7 M)41609 /// §
74 4 g
éé’, /
L,
237,3 210 o2 4 .“;%?g;l[,"’
max min D
% <
"7
’ 116,56
15
7296581
o
D s
) q’&"’
Fios / ’bb“b‘
1g.0. /
(1) The reference line is determined by the plane of the upper edge of reference line gauge D when the
gauge is resting on the cone.
(2) If NEG type, this value changes to 162.9 £ 5.
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FLAT
High resolution monochrome monitor tubes M32EBL

M32EBJ

- 240max ——————————>

(1)

< 2y

reference line

(1) The displacement of any lug
with respect to the plane
through the other three
lugs is max. 1,5 mm. -—

-« 12745 —» 7290827.2

Fig.9.

322 =

-~ 270 =

8,5 ‘2'5451'% Q\ Q ®\
e I

49110 7296583

-~ 210 =

Fig.10 Screen reference points.

a,93,95
i
- 10" max
~
\t
7290808
f f 7290807
Fig.11 Electrode configuration. Fig.12 Pin arrangement.
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FLAT

High resolution monochrome monitor tubes M32EBJ
M32EBL

Front view and lug dimensions of tube M32EBL

309 max
290,3

welded joint
~a

250 % X4 /
max 2317 V //// )
,/J
V
|
! / |
7296196.1 anode contact -~
+
‘(\‘b
Q
/'56
Fig.15 Tube mounting dimensions; front view.
- 322 —
z
d '
20 - T 3 min
+0,5 ¥
}—_ 28.0+1.5 \
15l S—
7296104.1 r— -
Fig.16 Lug dimensions.
7222819 P u—

Fig.17 Lug position.

(1) The mounting screws in the cabinet must be situated inside a circle of 5 mm diameter drawn around
the true geometrical positions i.e. at the corners of a rectangle of 290,3 mm x 231,7 mm.
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M32EBJ
M32EBL

Maximum cone contour

- 375 l<— 3603?%
z \ \90’)6
40°
\\H
™~ 50°
\\§
60°
70°
\ 80°_|
T2 |46 |8 |02 - . 90°
3 5 7 91
7296580.2
Fig.18 Cone contour.
sec- .nom. max. distance from centre
. distance
toN lfrom section 1| 0,000 10,00{ 20,00| 30,00| 36,50, 40,00 50,00 60,00| 70,00| 80,00| 90,00
1 0 147,75|149,80/156,19(167,63|173,43{171,77/151,39|135,49(|125,67 [120,31{118,60
2 10 146,15{148,17|154,42(165,14{170,27|168,65|149,73|134,26 (124,62 (119,34(117,66
3 20 142,36/144,25(149,91 (158,20(161,07{159,63[145,28{131,24(122,14 117,11{115,50
4 30 136,49/138,18{142,87|148,45|149,74|148,65{138,71{126,91{118,58 [113,89(112,39
5 40 128,75(130,16(133,72(137,36{137,91(137,07{130,27|121,08/113,85 {109,61 (108,23
6 50 119,35|120,49/|123,12 /125,56 |125,86|125,30|120,77|113,97 {108,01 [104,28 |103,05
7 60 108,70({109,58({111,51[113,24({113,50({113,19|110,37({105,66 {101,04 | 97,92 | 96,84
8 70 97,64| 98,27| 99,58(100,70{100,90({100,74| 99,10| 96,11| 92,85 | 90,43 | 89,53
9 80 86,29 86,69 87,45| 88,06| 88,14| 88,04| 87,11| 85,36| 83,31 | 81,62| 80,93
10 90 74,00| 74,26/ 74,72| 75,09| 75,14| 75,10\ 74,60| 73,64 | 72,44 | 71,37 | 70,90
11 100 60,59| 60,78| 61,12 61,41| 61,51| 61,52| 61,35| 60,93| 60,34 | 59,78 | 59,50
12 110 51,89| 51,97| 52,09| 52,20| 52,23| 52,24| 52,19| 52,07| 51,90 |51,73| 51,64
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DEVELOPMENT DATA

This data sheet contains advance information and M32EBM
specifications are subject to change without notice. M 3 2EBN

FLAT
HIGH RESOLUTION MONOCHROME MONITOR TUBES

For Data Graphic Displays

900 deflection angle

34 cm (14 in) face diagonal; rectangular glass
1520 mm radius of screen curvature

20 mm neck diameter

Integral implosion protection

QUICK REFERENCE DATA

Deflection angle 90°

Face diagonal 34 cm (14 in)
Overall length max. 282 mm
Neck diameter 20 mm

Heating 12 V/75 mA

Grid 2 voltage 400 V

Anode voltage 14 kV

Resolution approx. 1300 lines
APPLICATION

These high resolution tubes are for alphanumeric and graphic display applications, such as computer
terminals, small business computers, etc.

AVAILABLE VERSIONS
The following versions are available: M32EBM and M32EBN.

The tubes can be supplied with different phosphors and anti-reflective treatments, see ““High resolution
monochrome monitor tubes, General’'.

Differences between the tubes can be found under ‘Dimensional Data’.
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M32EBM
M32EBN

ELECTRICAL DATA

Focusing method electrostatic
Deflection method magnetic
Deflection angles
diagonal approx. 900
horizontal approx. 79°
vertical approx. 65°
Interelectrode capacitances
cathode to all other electrodes max. 4 pF
grid 1 to all other electrodes max. 7 pF
—
Capacitance of external conductive coating to anode* max. 1400 pF
- min. 800 pF
Capacitance of external conductive coating to anode** 2?: 1228 EE
Capacitance of anode to implosion protection hardware** approx. 150 pF
Heater voltage 12V
Heater current at 12 V 75 mA

OPTICAL DATA

Phosphor type see ‘“High resolution mono-
chrome monitor tubes, General”

Light transmission at screen centre
tube with normal tinted face glass approx. 42%
tube with dark tinted face glass approx. 30%

RASTER CENTRING

The field intensity perpendicular to the tube axis should be adjustable from O to 800 A/m. For optimum
overall sharpness it is recommended to centre the raster electrically via the deflection coils.

* Implosion protection hardware connected to external conductive coating.
** |Implosion protection hardware not connected to external conductive coating.
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FLAT

High resolution monochrome monitor tubes

M32EBM
M32EBN

DEVELOPMENT DATA

MECHANICAL DATA (see also the figures under Dimensional Data)

Overall length

Greatest dimensions of tube

diagonal
width
height

Minimum useful screen dimensions (projected)

diagonal
horizontal axis
vertical axis
area

Implosion protection
Bulb

Bulb contact designation
Base designation

Basing

Mass

RATINGS (Absolute Maximum System)

max. 282 mm

348,5 mm
298 mm
240 mm

320 mm
269 mm
210 mm
554 cm?

T-band/rimband

E1AJ-JB340AHO3 or
EIAJ-JB340AHO4

IEC67-111-2, EIAJ1-21
EIA-E7-91

7GR

approx. 3,9 kg

Unless otherwise specified voltage values are positive and measured with respect to grid 1.

Anode voltage

Grid 4 (focusing electrode) voltage

Grid 2 voltage

Anode current
long-term average value
peak value

Cathode voltage, positive peak value

Heater voltage
Cathode-to-heater voltage

* For maximum cathode life it is recommended that the heater supply be regulated at 12 Vv _

max. 16 kV
min. 10kV

—200 to + 1000 V
max. 700 V

max. 130 uA
max. 300 A

max. 400 V
12V £ 10%*
max. 100 V

+0%
5%

w February 1989
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M32EBM
M32EBN

CIRCUIT DESIGN VALUES
Grid 4 current

positive max. 25puA

negative max. 25puA
Grid 2 current

positive max. 5 uA

negative max. 5 uA

MAXIMUM CIRCUIT VALUES

Resistance between cathode and heater max. 1 MQ
Impedance between cathode and heater max. 0,1 MQ
Grid 1 circuit resistance max. 1,5MQ
Grid 1 circuit impedance max. 0,5MQ

TYPICAL OPERATING CONDITIONS
Cathode drive; voltages specified with respect to grid 1

Anode voltage 14 kV

Grid 4 (focusing electrode) voltage 0 to 300 V*
Grid 2 voltage 400 V
Cathode cut-off voltage 32to 64 V**

Grid drive; voltages specified with respect to cathode

Anode voltage 14 kV

Grid 4 (focusing electrode) voltage 0 to 300 V*
Grid 2 voltage 400 V

Grid 1 cut-off voltage 35to 70 V**
RESOLUTION

The resolution is approx. 1300 lines. It is measured at the screen centre:

® with shrinking raster method,

at light output 68,5 cd/m? (20 foot lambert) and raster dimensions 237 mm x 178 mm,
at ng =700 V and anode voltage = 14 kV,

with phosphor type WW,

with normal tinted face glass, without anti-glare treatment of screen surface.

X-RADIATION CHARACTERISTIC

X-radiation emitted will not exceed 0,5 mR/h throughout the useful life of the tube, when operated
within the given ratings.

Measured at screen centre on spot at anode current = 250 uA (peak), anode voltage = 14 kV, grid 2
voltage = 400 V.

Dynamic focus (only for optimization): Typical correction for a video field of Hx V=237 mm x 178 mm:
line parabola 200 V,

field parabola 100 V.

** Visual extinction of focused raster.
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FLAT

DEVELOPMENT DATA

High resolution monochrome monitor tubes M32EBM
M32EBN
7283226
10
XM—9
&
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8
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®
x P
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>
P
o1 Lt
19 20 21 22 23

Fig. 1

Fig. 2

anode voltage (kV)

X-radiation limit curve according to JEDEC94, at a constant anode
current of 2560 uA, measured according to TEPAC103A.
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anode current (pA)

0,5 mR/h isoexposure-rate limit curve, according to JEDEC94, measured

according to TEPAC103A.
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M32EBM

M32EBN
300 7292602
I\
, |
a,93,g5
(LA)
200 \
aoov | \Vg2=700v
|HIA
t
100
\
\NAY
0 \\
0 20 40 60 80 100
Vi (V)
Fig. 3 Anode current as a function of cathode voltage.
Cathode drive; V3 g3 g5 = 14 kV.
7292603 300
'a,ga,gs
II {uAj}
II II 200
Vg2=700V [400v
|
l ] 100
[ 1]
/
4 o
-100 -80 -60 -40 -20 0
Vg1 (V)

Fig. 4  Anode current as a function of grid 1 voltage.
Grid drive; V4 g3 g5 = 14 kV.
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FLAT

High resolution monochrome monitor tubes

M32EBM
M32EBN

DEVELOPMENT DATA

150 7292604
VKR
(V)
100
”‘
-
-
eT\‘“‘/
ug‘)’l’ "
Bl \ﬂlﬁ‘a\“e
o
50— 1 =
L— [ fry -1 -
Jower it L =
- -
=
0
300 400 500 600 700

ng (V)

Fig. 5 Limits of cathode cut-off voltage as a function of grid 2 voltage.

Cathode drive; Vg g3 g5 = 14 kV.
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Fig. 6  Limits of grid 1 cut-off voltage as a function of grid 2 voltage.

Grid drive; Va g3 g5 = 14 kV.
AVGR

—GR_ -p9x103.
AVa,g3,g5
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M32EBM
M32EBN

DIMENSIONAL DATA

'S

298 max

Dimensions in mm

_®

———

f <

l

1\_/R1520

161.2 (2

reference line (1)

@220

+0,9
-05

7296582.3

R27

P
/

\@

282
max
Fig.7.
237,3 210
max min
7296581
Fig.8.

(1)

gauge is resting on the cone.

(2)

If NEG type, this value changes to 162.9 + 5.

The reference line is determined by the plane of the upper edge of reference line gauge D when the
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FLAT

High resolution monochrome monitor tubes

M32EBM
M32EBN

reference line

(1) The displacement of any lug
with respect to the plane
through the other three

< lugs is max.1,5 mm.
'—
g Fig. 9 - 127+5 —» 7290827.2
[
P4
w
=
o
o
]
w
> 322 =
w
o -~ 270 =
D 7 D -~ 210 =—
25%1,0
as $ 25710, KW
+15 ! = \
N
49+1,0 7296583
Fig. 10 Screen reference points.
a,g3,95
&
70]|gL - /10°mc1x
—
7290808
f f 7290807
Fig. 11 Electrode configuration. Fig. 12 Pin arrangement.
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M32EBM
M32EBN

Front view of tube M32EBM

welded joint
—

7
.

/ 7296584 .1

+
2
@€
»

'

Fig. 13 Tube front view with rimband.

7293060

Fig. 14 Rimband position.
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FLAT
High resolution monochrome monitor tubes M32EBM
M32EBN

DEVELOPMENT DATA

Front view and lug dimensions of tube M32EBN

309 max
2903

welded joint
~

PN I

7296196.1 / anode contact -

Fig. 156 Tube mounting dimensions; front view.

| *—— 322 ——
v
T 3 min
28.0+1.5 t
i .01,
20 - 5 ——
+0,5 !
T
7296104.1 -
7222819 --—
Fig. 16 Lug dimensions. Fig. 17 Lug position.

(1) The mounting screws in the cabinet must be situated inside a circle of 5 mm diameter drawn around
the true geometrical positions i.e. at the corners of a rectangle of 290,3 mm x 231,7 mm.
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M32EBM
M32EBN

Maximum cone contour

—=| 37,5 I"‘
\

~

/

60°
70°
80° |

90°

5 7

Table 1 Cone contour data

a|e ‘8| 1012

9 N

Fig. 18 Cone contour.

7296580.2

sec- ‘nom. max. distance from centre
tion dlstancg
from section 1| 0,00 10,00 20,00| 30,00 36,50 40,00{ 50,00/ 60,00/ 70,00/ 80,00/ 90,00
1 0 147,75{149,80|156,19(167,63|173,43({171,77|151,39(135,49|125,67{120,31{118,60
2 10 146,15(148,17|154,42|165,14|170,27{168,65|149,73(134,26|124,62|119,34|117,66
3 20 142,36(144,25(149,91|158,20({161,07|{159,63(145,28(|131,24({122,14{117,11|115,50
4 30 136,49(138,18|142,87|148,45|149,74|148,65(138,71(126,91]118,58/113,89|112,39
5 40 128,75(130,16(133,72{137,36|137,91|137,07 (130,27 |121,08(113,85{109,61{108,23
6 50 119,35|120,49|123,12{125,56|125,86(|125,30{120,77 (113,97 (108,01 {104,28(103,05
7 60 108,70|109,58111,51{113,24(113,50(113,19{110,37 [105,66 (101,04| 97,92| 96,84
8 70 97,64 98,27| 99,58(100,70(100,90({100,74| 99,10| 96,11| 92,85| 90,43| 89,53
9 80 86,29 | 86,69| 87,45| 88,06| 88,14| 88,04| 87,11| 85,36 83,31| 81,62| 80,93
10 90 74,00( 74,26| 74,72| 75,09| 75,14| 75,10| 74,60 | 73,64| 72,44| 71,37| 70,90
1 100 60,59| 60,78| 61,12| 61,41| 61,51| 61,52| 61,35| 60,93 | 60,34| 59,78| 59,50
12 110 51,89| 51,97 52,09| 52,20| 52,23| 52,24| 52,19| 52,07 | 561,90| 51,73| 51,64
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specifications are subject to change without notice.

DEVELOPMENT DATA
This data sheet contains advance information and M32EBY

FLAT
HIGH RESOLUTION MONOCHROME MONITOR TUBE

For Data Graphic Displays

900 deflection angle

34 cm (14 in) face diagonal; rectangular glass
1520 mm radius of screen curvature

20 mm neck diameter

Integral implosion protection

QUICK REFERENCE DATA

Deflection angle 900

Face diagonal 34 cm (14 in)

Overall length max. 282 mm

Neck diameter 20 mm

Heating 12 V/130 mA

Quick heating cathode with a typical tube a legible
picture will appear within 5 s

Grid 2 voltage 400 V

Anode voltage 14kV -~

Resolution approx. 1300 lines

APPLICATION

This high resolution tube is for alpha-numeric and graphic display applications, such as computer
terminals, small business computers, etc.
AVAILABLE VERSIONS

The tube can be supplied with different phosphors and anti-reflective treatments, see "High resolution
monochrome monitor tubes, General”’.
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M32EBY

ELECTRICAL DATA
Focusing method

electrostatic

Deflection method magnetic
Deflection angles
diagonal approx. 900
horizontal approx. 799
vertical approx. 659
Interelectrode capacitances
cathode to all other electrodes max. 4 pF
grid 1 to all other electrodes max. 7 pF
—
Capacitance of external conductive coating to anode* max. 1400 pF
- min. 800 pF
Capacitance of external conductive coating to anode** :?: 1228 z:z
Capacitance of anode to implosion protection hardware* * approx. 150 pF
Heater voltage 12V
Heater current at 12 V 130 mA
OPTICAL DATA
Phosphor type see ‘‘High resolution mono-
chrome monitor tubes, General”’
Light transmission at screen centre
tube with normal tinted face glass approx. 42%
tube with dark tinted face glass approx. 30%
RASTER CENTRING
The field intensity perpendicular to the tube axis should be adjustable from 0 to 800 A/m. For optimum
overall sharpness it is recommended to centre the raster electrically via the deflection coils.
* Implosion protection hardware connected to external conductive coating.
** Implosion protection hardware not connected to external conductive coating.
250 February 1989



FLAT
High resolution monochrome monitor tube

M32EBY

MECHANICAL DATA (see also the figures under Dimensional Data)
Overall length
Greatest dimensions of tube
diagonal
width
height
Minimum useful screen dimensions (projected)
diagonal
horizontal axis
vertical axis
area

Implosion protection
Bulb

Bulb contact designation

max. 282 mm

348,5 mm
298 mm
240 mm

320 mm

269 mm

210 mm

554 cm?
T-band/rimband
EIAJ-JB340AHO3 or
EIAJ-JB340AH04

IEC67-111-2, EIAJ1-21

Base designation EIA-E7-91
Basing 7GR
< Mass approx. 3,9 kg
-
S RATINGS (Absolute Maximum System)
E Unless otherwise specified voltage values are positive and measured with respect to grid 1.
w
= max. 16 kV
8 Anode voltage min. 10 kV
d Grid 4 (focusing electrode) voltage —200 to + 1000 V
E Grid 2 voltage max. 700 V
Anode current
long-term average value max. 130 uA
peak value max. 300 uA -
Cathode voltage, positive peak value max. 400 V
Heater voltage 12V £ 10%*
Cathode-to-heater voltage max. 100 V
. . e +0%
For maximum cathode life it is recommended that the heater supply be regulated at 12 V 5%
- 0
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M32EBY

CIRCUIT DESIGN VALUES
Grid 4 current

positive max. 25 puA

negative max. 25 puA
Grid 2 current

positive max. 5 uA

negative max. 5 uA

MAXIMUM CIRCUIT VALUES

Resistance between cathode and heater max. 1 MQ
Impedance between cathode and heater max. 0,1 MQ
Grid 1 circuit resistance max. 1,5MQ
Grid 1 circuit impedance max. 0,5 MQ

TYPICAL OPERATING CONDITIONS
Cathode drive; voltages specified with respect to grid 1

Anode voltage 14 kV

Grid 4 (focusing electrode) voltage 0 to 300 V*
Grid 2 voltage 400 V
Cathode cut-off voltage 32to64 V**
Grid drive; voltages specified with respect to cathode

Anode voltage 14 kV

Grid 4 (focusing electrode) voltage 0to 300 V*
Grid 2 voltage 400 V

Grid 1 cut-off voltage 35to 70 V**
RESOLUTION

The resolution is approx. 1300 lines. It is measured at the screen centre:

® with shrinking raster method,

at light output 68,5 cd/m? (20 foot lambert) and raster dimensions 237 mm x 178 mm,
at V92 =700 V and anode voltage = 14 kV,

with phosphor type WW,

with normal tinted face glass, without anti-glare treatment of screen surface.

X-RADIATION CHARACTERISTIC

X-radiation emitted will not exceed 0,5 mR/h throughout the useful life of the tube, when operated
within the given ratings.

* Measured at screen centre on spot at anode current = 250 uA (peak), anode voltage = 14 kV, grid 2
voltage = 400 V.
Dynamic focus (only for optimization): Typical correction for a video field of Hx V=237 mmx 178 mm:
line parabola 200 V,
field parabola 100 V.

** Visual extinction of focused raster.
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FLAT

DEVELOPMENT DATA

High resolution monochrome monitor tube M32EBY
10 7283226
XM-9
£
o
£
c
S
s
X /'/
/
1
//
—
P
0,1 ol l
19 20 21 22 23

anode voltage (kV)

Fig. 1 X-radiation limit curve according to JEDEC94, at a constant anode
current of 260 uA, measured according to TEPAC103A.

23 7283227
XM—10
2
= \
4
'_6 22
g
8
o
&
N
21
N
~
20
AN
N
™~
19 —
0 500 1000 1500

anode current (uA)

Fig. 2 0,5 mR/h isoexposure-rate limit curve, according to JEDEC94,
measured according to TEPAC103A.
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M32EBY

300 \ \ 7292602
, |
a,03,95
(uA)
200 \ \
a00v | |Vg2=700v
RIA
[NIA
100 \\ \
\
\
0 \\
0 20 40 60 80 100
Vi (V)

Fig. 3 Anode current as a function of cathode voltage.

Cathode drive; Vg g3 g5 = 14 kV.

7292603 300
'a,93,95
(uA)
[ 1] ’
[ 200

| |

Vg2=700V] [400v

[ |
100

/ J

/ /

/
/ 0
-100 =80 -60 -40  -20 0

Vgr (V)

Fig. 4 Anode current as a function of grid 1 voltage

Grid drive; Va g3 g5 = 14 kV.
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High resolution monochrome monitor tube

FLAT

M32EBY

DEVELOPMENT DATA

150 7292604
VKR
(V)
100 >
_-
=
-
WKL~
o WO
P~
,'T -
- = o gl Y2
50 — - =
\ower I 4 =
”——
-
0
300 400 500 600 700
Vga (V)

Fig. 5 Limits of cathode cut-off voltage as a function of grid 2 voltage.
Cathode drive; Vg g3,g5 = 14 kV.

AVKR
- -3
— =09x 10
AVa,g3,g5
150 7292605
—-VGRr
(V)
100 =
L~
el ==
\199311\"’
"’,- I ! L —1
d A
L= “0“\\3:&
00T
50 T | ! =
| \ower Wit _ — =
— il T~
0
300 400 500 600 700
Vg2 (V)

Fig. 6 Limits of grid 1 cut-off voltage as a function of grid 2 voltage.
Grid drive; Vg 3,95 = 14 kV.

AVGR

=0,9x 107
AVa 63,45

February 1989
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M32EBY

DIMENSIONAL DATA Dimensions in mm

298 max

— f <
[ I\jmszo

®

/ 161.2 2
+5
)
282
max 40+ 5
- - o _ __
reference line (1)
—~| | [~2202%2
— Fig.7.
7296582.3
295,6 max
-« 269 min
4
R1931 R1609
237,3 210
max  min
7296581
Fig.8.

(1) The reference line is determined by the plane of the upper edge of reference line gauge D when the
gauge is resting on the cone.
(2) If NEG type, this value changes to 162.9 + 5.
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FLAT
High resolution monochrome monitor tube

M32EBY

-« 240max ——————>

— .\

(1)

o

e

% 50 31+ 4

!

reference line

(1) The displacement of any lug
with respect to the plane
through the other three
lugs is max. 1,5 mm.

<
'.-
g - 12745 — 7290827.2
(-
E Fig. 9.
=
o
o
d 322 =
w =
a 270 =
-~ 210 =
. 25+1,0 @ ) @
8,5 * | 1 \'\ \‘( \’\
15 L \
R [
49+ 1,0 7296583
Fig. 10 Screen reference points.
g1 a
,93,95
o \92
f 03070 gk @ i 10°mc|x
(o]
g1 7290808
f f 7290807
Fig. 11 Electrode configuration. Fig. 12 Pin arrangement; bottom view.
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M32EBY J L

Front view and lug dimensions

298.3 max
284

/ anode contact

- -7225014.1 /
o+
.
/ nj}o
Fig. 13 Tube mounting dimensions; front view.
- 322 —
@)
285
+15
- T

1.5

— 7225012.1
7225013.1
—
Fig. 14 Lug dimensions. Fig. 15 Lug position.

(1) The mounting screws in the cabinet must be situated inside a circle of 4 mm diameter drawn around
the true geometrical positions i.e. at the corners of a rectangle of 284 mm x 224,3 mm.
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FLAT

High resolution monochrome monitor tube

M32EBY

DEVELOPMENT DATA

Maximum cone contour

—-| 375 |<-
N

40°
N
N
L 500,
\\
60°
70°
80°\‘
1246|8102 - 90°—
3 5 7 9 11
7296580.2
Fig. 16 Cone contour.
Table 1 Contour data
sec.| nom. max. distance from centre
. distance
oM from section 1|  0,00[ 10,00 20,00| 30,00/ 36,50| 40,00 50,00 60,00| 70,00 80,00| 90,00
1 0 147,75/149,80/156,19/167,63|173,43{171,77/151,39/135,49|125,67 [120,31118,60
2 10 146,15/148,17/154,421165,14/170,27|168,65{149,73|134,26 (124,62 119,34 (117,66
3 20 142,36{144,25|149,91(158,20{161,07|159,63|145,28{131,24(122,14{117,11{115,50
4 30 136,49(138,18|142,87 [148,45(149,74/148,65/138,71]{126,91/118,58 [113,89(112,39
5 40 128,75(130,16{133,72(137,36{137,91({137,07/130,27|121,08 (113,85 /109,61 [108,23
6 50 119,35|120,49{123,12|125,56|125,86|125,30{120,77{113,97 [108,01 104,28 [103,05
7 60 108,70{109,58{111,51(113,24|113,50{113,19({110,37|105,66 101,04 | 97,92 | 96,84
8 70 97,64| 98,27| 99,58 100,70|100,90{100,74| 99,10| 96,11| 92,85 | 90,43 | 89,53
9 80 86,29| 86,69| 87,45| 88,06| 88,14| 88,04| 87,11| 85,36| 83,31 | 81,62 | 80,93
10 90 74,00 74,26/ 74,72| 75,09| 75,14| 75,10| 74,60| 73,64| 72,44 | 71,37 | 70,90
1 100 60,59| 60,78 61,12| 61,41| 61,51| 61,562| 61,35| 60,93| 60,34 | 59,78 | 59,50
12 110 51,89| 51,97| 52,09| 52,20| 52,23| 52,24| 52,19| 52,07 | 51,90| 51,73 | 51,64
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J L M32ECB

FLAT HIGH RESOLUTION MONOCHROME MONITOR TUBE

For Data Graphic Displays

900° deflection angle

34 cm (14 in) face diagonal; rectangular glass
1520 mm radius of screen curvature

20 mm neck diameter

Integral implosion protection

QUICK REFERENCE DATA

Deflection angle 90°

Face diagonal 34 cm (14 in)

Overall length max. 282 mm

Neck diameter 20 mm

Heating 12 V/130 mA

Quick heating cathode with a typical tube a legible
picture will appear within 5 s

Grid 2 voltage 400 V

Anode voltage 14 kV

Resolution approx. 1300 lines

APPLICATION

This high resolution tube is for alpha-nu
terminals, small business computers, etc.

AVAILABLE VERSIONS

The tube can be supplied with different phosphors and anti-reflective treatments, see ‘’High resolution
monochrome monitor tubes, General”’.

I ﬂarch 1989
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M32ECB

ELECTRICAL DATA
Focusing method
Deflection method

Deflection angles
diagonal
horizontal
vertical

Interelectrode capacitances
cathode to all other electrodes
grid 1 to all other electrodes

Capacitance of external conductive coating to anode*

Capacitance of external conductive coating to anode* *

Capacitance of anode to implosion protection hardware**
Heater voltage
Heater current at 12 V

OPTICAL DATA
Phosphor type

Light transmission at screen centre
tube with normal tinted face glass
tube with dark tinted face glass

RASTER CENTRING

electrostatic
magnetic

approx. 90°
approx. 799
approx. 65°

max. 4 pF
max. 7 pF

max. 1400 pF
min. 800 pF

max. 1050 pF
min. 450 pF

approx. 150 pF
12V
130 mA

see ‘“High resolution mono-
chrome monitor tubes, General’’

approx. 42%
approx. 30%

The field intensity perpendicular to the tube axis should be adjustable from 0 to 800 A/m. For optimum
overall sharpness it is recommended to centre the raster electrically via the deflection coils.

*

Implosion protection hardware connected to external conductive coating.

** Implosion protection hardware not connected to external conductive coating.
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FLAT

High resolution monochrome monitor tube

M32ECB

MECHANICAL DATA (see also Figs 7 to 18)
Overall length

Greatest dimensions of tube
diagonal
width
height

Minimum useful screen dimensions (projected)
diagonal
horizontal axis
vertical axis
area

Implosion protection
Bulb

Bulb contact designation
Base designation

Basing

Mass

RATINGS (Absolute Maximum System)

max. 282 mm

348,5 mm
298 mm
240 mm

320 mm
269 mm
210 mm
554 cm?

T-band/rimband

EIAJ-JB340AHO3 or

EIAJ-JB340AHO4

IEC67-111-2, EIAJ1-21

EIA-E7-91
7GR
approx. 3,9 kg

Unless otherwise specified voltage values are positive and measured with respect to grid 1.

Anode voltage

Grid 4 (focusing electrode) voltage
Grid 2 voltage

Anode current
long-term average value
peak value

Cathode voltage, positive peak value
Heater voltage
Cathode-to-heater voltage

* For maximum cathode life it is recommended that the heater supply be regulated at 12 V

max. 16 kV
min. 10kV

—200 to + 1000 V
max. 700 V

max. 130 uA
max. 300 A

max. 400 V
12V = 10%*
max. 100 V

+0%

—5%°

I ﬂarch 1989
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M32ECB

CIRCUIT DESIGN VALUES
Grid 4 current

positive max. 25 uA

negative max. 25puA
Grid 2 current

positive max. 5 uA

negative max. 5 uA

MAXIMUM CIRCUIT VALUES

Resistance between cathode and heater max. 1 MQ
Impedance between cathode and heater max. 0,1 MQ
Grid 1 circuit resistance max. 1,56MQ
Grid 1 circuit impedance max. 0,5 MQ

TYPICAL OPERATING CONDITIONS
Cathode drive; voltages specified with respect to grid 1

Anode voltage 14 kV

Grid 4 (focusing electrode) voltage 0to 300 V*
Grid 2 voltage 400 V
Cathode cut-off voltage 32to 64 V**
Grid drive; voltages specified with respect to cathode

Anode voltage 14 kV

Grid 4 (focusing electrode) voltage 0 to 300 V*
Grid 2 voltage 400 V

Grid 1 cut-off voltage 35to 70 V**
RESCLUTION

The resolution is approx. 1300 lines. It is measured at the screen centre:

with shrinking raster method,

at light output 68,5 cd/m? (20 foot lambert) and raster dimensions 237 mm x 178 mm,
at Vg2 =700 V and anode voltage = 14 kV,

with phosphor type WW,

with normal tinted face glass, without anti-glare treatment of screen surface.

X-RADIATION CHARACTERISTIC

X-radiation emitted will not exceed 0,5 mR/h throughout the useful life of the tube, when operated
within the given ratings.

Measured at screen centre on spot at anode current = 250 uA (peak), anode voitage = 14 kV, grid 2
voltage = 400 V.

Dynamic focus (only for optimization): Typical correction for a video field of Hx V=237 mmx 178 mm:
line parabola 200 V,

field parabola 100 V.

** Visual extinction of focused raster.
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FLAT

High resolution monochrome monitor tube M32 ECB
10 7283226
XM—9

=
o«
E
s
Pl
x ]

1 A

/
/
0.1 P
19 20 21 22 23

anode voltage (kV)

anode voltage (kV)

Fig.1 X-radiation limit curve according to JEDEC94, at a constant anode
current of 250 uA, measured according to TEPAC103A.

23 7283227
XM-10
\
22
N

21

N

N
20

1
N
N~
T~
19
0 500 1000 1500

anode current (uA)

Fig.2 0,5 mR/h isoexposure-rate limit curve, according to JEDEC94, measured
according to TEPAC103A.
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M32ECB

300 ‘ 7292602
'a,g3,5 |
(nA)
200
|
a0ov| \Vg2=700v
N
[TIA
100 \ \‘
\
ANEAN
0 N
0 20 40 60 80 100
Vi (V)

Fig.3 Anode current as a function of cathode voltage.
Cathode drive; V3 g3 g5 = 14 kV.

7292603

300

a,93,95
(uA)

I
l 200
1

Vg2=700V

f—)
\0\\

l ‘ 100

/
/

-100 -80 -60 -40 -20 )
Vg1 (V)

Fig.4 Anode current as a function of grid 1 voltage.
Grid drive; Va,g3,95 =14 kV.
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FLAT

High resolution monochrome monitor tube M32ECB
150 7292604
VKR
(V)
100 >
_-
-
-
ok L~
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Fig.5 Limits of cathode cut-off voltage as a function of grid 2 voltage.
Cathode drive; Va g3 g5 = 14 kV.

AV
___'<R— = 0,9 X 10-3 .
AVa,g3,65
150 7292605
~VGR
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-1 —
P A vae
el - W
50 // i . -
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Fig.6 Limits of grid 1 cut-off voltage as a function of grid 2 voltage.
Grid drive; V3,g3,g5 = 14 kV.
AVGR

=0,9x 103,
AVa,63,65
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M32ECB

DIMENSIONAL DATA

298 max

——

Dimensions in mm

Fig.7.

reference line (1)

161.2 12

<~ 269 min

- @20

+09
-05

7296582.3

295,6 max

@

1

237,3 210
max  min

R1931 R1
4

609
227704

R270

Y
~/R1374
o
7

\@

7296581

Fig.8.

(1) The reference line is determined by the plane of the upper edge of reference line gauge D when the

gauge is resting on the cone.

(2) If NEG type, this value changes to 162.9 + 5.
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FLAT

High resolution monochrome monitor tube

M32ECB

-—

240max —

——

(1)

reference line

-~ 12725 —

(1) The displacement of any lug
with respect to the plane
through the other three
lugs is max. 1,5 mm.

7290827.2

Fig.9.

®

322 =

~——— 270 =-

-~ 210 =—

65 ‘2,51i1,0; Q Q

I

7Z96583

Fig.10 Screen reference points.

7290807

Fig.11 Electrode configuration.

a,93,95

P
4 «i\m" max
¢/

\

7290808

Fig.12 Pin arrangement.
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M32ECB

Front view and lug dimensions of tube M32ECB

301.3 max

287.0

welded joint — i

235.8
max 2215 / 7 /
/ anode contact

7222894 /

+
&%
9
o

e

Fig.15 Tube mounting dimensions; front view.

je—— 322 —
z

26.0
25.0 +1.0
+03 = 1_5L_

$
7222895
(1)
Fig.16 Lug dimensions.
7222896

Fig.17 Lug position.

(1) The mounting screws in the cabinet must be situated inside a circle of 4 mm diameter drawn around
the true geometrical positions i.e. at the corners of a rectangle of 287,0 mm x 221,5 mm.
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High resolution monochrome monitor tube

FLAT

Maximum cone contour

—~| 315 I-—
N

M32ECB

\ 40°
~
N
\ o
~ 50
so°\
70°
80°_|
_ - 90°
1246|810 |12
5 7 9 1
7296580.2
Fig.18 Cone contour.
nom. max. distance from centre
sec- .
. distance
ton | ¢rom section 1| 0,00, 10,00] 20,00| 30,00 36,50/ 40,00, 50,00 60,00{ 70,00/ 80,00/ 90,00
1 0 147,75{149,80|156,19(167,63|173,43{171,77|151,39/135,49(125,67 [120,31|118,60
2 10 146,15/148,17|154,42(165,14]|170,27({168,65|149,73|134,26 (124,62 119,34 (117,66
3 20 142,36{144,25|149,91(158,20/|161,07|159,63|145,28{131,24(122,14[117,11 (115,50
4 30 136,49|138,18{142,87 [148,45|149,74/148,65({138,71{126,91(118,58 [113,89(112,39
5 40 128,75(130,16|133,72(137,36(137,91|137,07(130,27{121,08 (113,85 109,61 (108,23
6 50 119,35|120,49({123,12 (125,56 (125,86{125,30{120,77(113,97 (108,01 104,28 103,05
7 60 108,70{109,58{111,51(113,24/1113,50{113,19|110,37|105,66 101,04 | 97,92 | 96,84
8 70 97,64| 98,27/ 99,58(100,70|100,90{100,74| 99,10| 96,11| 92,85 | 90,43| 89,53
9 80 86,29| 86,69| 87,45| 88,06| 88,14| 88,04| 87,11| 85,36 83,31 | 81,62| 80,93
10 90 74,00| 74,26/ 74,72| 75,09 75,14| 75,10| 74,60 73,64| 72,44 | 71,37 | 70,90
11 100 60,59| 60,78 61,12 61,41| 6151| 61,52/ 61,35/ 60,93| 60,34 | 59,78 | 59,50
12 110 51,89| 51,97| 52,09| 52,20| 52,23| 52,24| 52,19/ 52,07| 51,90| 51,73 | 51,64
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DEVELOPMENT DATA
This data sheet contains advance information and M36ECJ

specifications are subject to change without notice.

FLAT SQUARE
HIGH RESOLUTION MONOCHROME MONITOR TUBE

® For Data Graphic Displays

® 1100 deflection angle

® 38 cm (15 in) face diagonal; rectangular glass
® 1200 mm radius of screen curvature

® 28,6 mm neck diameter

® Integral implosion protection

QUICK REFERENCE DATA

Deflection angle 1100

Face diagonal 38cm (15in)

Overall length max. 287 mm -—

Neck diameter 28,6 mm

Heating 6,3 V/240 mA

Quick heating cathode with a typical tube a legible
picture will appear within 5's

Grid 2 voltage 400 V

Anode voltage 17 kV

Resolution approx. 1500 lines

APPLICATION

This high resolution tube is for alpha-numeric and graphic display applications, such as computer
terminals, small business computers, etc.

AVAILABLE VERSIONS

The tube can be supplied with different phosphors and anti-reflective treatments, see ““High resolution
monochrome monitor tubes, General”'.
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M36ECJ

ELECTRICAL DATA
Focusing method
Deflection method

Deflection angles
diagonal
horizontal
vertical

Interelectrode capacitances
cathode to all other electrodes
grid 1 to all other electrodes

Capacitance of external conductive coating to anode*

Heater voltage
Heater current at 6,3 V

OPTICAL DATA

Light transmission at screen centre

RASTER CENTRING

electrostatic
magnetic

approx. 1100
approx. 9790
approx. 800

max. 4 pF
max. 9 pF

max. 1200 pF
min. 600 pF

6,3V
240 mA

ena "Hinh rasnhiitinn
See  wigini eSSt uiUn

monochrome monitor
tubes, General”

approx. 34%

The field intensity perpendicular to the tube axis should be adjustable from 0 to 800 A/m. For
optimum overall sharpness it is recommended to centre the raster electrically via the deflection coils.

* Implosion protection hardware connected to external conductive coating.
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FLAT SQUARE
High resolution monochrome monitor tube

M36ECJ

MECHANICAL DATA (see also the figures under Dimensional Data)
Overall length

Greatest dimensions of tube
diagonal
width
height

Minimum useful screen dimensions (projected)
diagonal
horizontal axis
vertical axis
area

Implosion protection
Bulb

Bulb contact designation
Base designation

Basing

Mass

max. 276 mm

396 mm
332 mm
267 mm

363 mm
296 mm
229 mm
670 cm?

rimband
EIAJ-JB390AA03

IEC67-111-2, EIAJ1-21
EIA-B7-208; IEC67-1-31a

8HR
approx. 5,8 kg

X RATINGS (Absolute Maximum System)
g Unless otherwise specified voltage values are positive and measured with respect to grid 1.
=
= max. 19kV
uE‘ Anode voltage min. 13 kV
8 Grid 4 (focusing electrode) voltage —200to + 1000 V -—
Cd Grid 2 voltage max. 700 V
>
w  Anode current
Q long-term average value max. 100 uA -—
peak value max. 300 uA
Cathode voltage, positive peak value max. 400V
Heater voltage 6,3V +10%*
Cathode-to-heater voltage max. 100 V
. . el +0%
* For maximum cathcde life it is recommended that the heater supply be regulated at 6,3 V 5%
- (J
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M36ECJ

CIRCUIT DESIGN VALUES
Grid 4 current

positive max. 25 pA

negative max. 25 pA
Grid 2 current

positive max. 5 uA

negative max. 5puA

MAXIMUM CIRCUIT VALUES

Resistance between cathode and heater max. 1,0 MQ2
Impedance between cathode and heater max. 0,1 MQ
Grid 1 circuit resistance max. 1,5 MQ
Grid 1 circuit impedance max. 0,5 MQ2

TYPICAL OPERATING CONDITIONS
Cathode drive; voltages specified with respect to grid 1

Anode voltage 17 kV

Grid 4 (focusing electrode) voltage 0 to 400 V*
Grid 2 voltage 400 V
Cathode cut-off voltage 40to 70 V**

Grid drive; voltages specified with respect to cathode

Anode voltage 17 kV

Grid 4 (focusing electrode) voltage 0 to 400 V*
Grid 2 volitage 400 V

Grid 1 cut-off voltage 45to 83 V**
RESOLUTION

The resolution is approx. 1500 lines. It is measured at the screen centre:

® with shrinking raster method,

at light output 68,5 cd/m? (20 foot lambert) and raster dimensions 267 mm x 200 mm,
at ng =700 V and anode volitage = 17 kV,

with phosphor type W (WW),

without anti-glare treatment of screen surface.

e 0o 00

X-RADIATION CHARACTERISTIC

X-radiation emitted will not exceed 0,5 mR/h throughout the useful life of the tube, when operated
within the given ratings.

Measured at screen centre on spot at anode current = 250 uA (peak), anode voltage = 17 kV, grid 2
voltage = 400 V.

Dynamic focus (only for optimization):

typical correction for a video field of H x V = 267 mm x 200 mm (landscape format):

line parabola 350 V, field parabola 100 V;

typical correction for a video field of H x V = 200 mm x 267 mm (portrait format):

line parabola 200 V, field parabola 250 V.

** Visual extinction of focused raster.
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FLAT SQUARE

High resolution monochrome monitor tube M 36ECJ
10 7224440 -
- XM—1
c
£
5
3 ]
v s
X /
|
1 =
,I
=
A
0.1
20 21 22 23 24
anode voltage (kV)
< Fig. 1 X-radiation limit curve according to JEDEC 94, at a constant
I:: anode current of 250 uA, measured according to TEPAC103A.
[a]
'—
P4
w
=
a. 7224439
S 24 -—
w - XM—2
o 2
Q 3 \
3 \
] 23
2 \
&
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22
N
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M~
T~
20 [~
0 500 1000 1500
anode current (uA) :
Fig. 2 0,5 mR/h isoexposure-rate limit curve, according to
JEDEC 94, measured according to TEPAC103A.
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M36ECJ

300 \ \ 7292611
la,g3,65 \ \
e \\ \
200 1
\ Vg2=700V
\
1
100 \ \
\
\ \
\

60 80 100

Vi (V)

Fig. 3 Anode current as a function of cathode voltage
Cathode drive; Vg g3 g5 = 17 kV.

7292610 300
/
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(uA)
/
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/ /
/
Vg2=700V [400v
/ I[
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/
f
/
0
-100 -80 -60 -40  -20
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Fig. 4 Anode current as a function of grid 1 voltage.
Grid drive; Va,gS,gS =17 kV.
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FLAT SQUARE
High resolution monochrome monitor tube

M36ECJ

DEVELOPMENT DATA

150 7283220.1
VKR
(V)
-~
-
/"
100 - —
oA
ot
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= t a\"e//
- .\‘\»a\‘j -
PR o® -
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50 r e
' -
-
L1 _-
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=
-
0
300 400 500 600 700
Vg2 (V)

Fig. 5 Limits of cathode raster cut-off voltage as a function of grid 2 voltage.
Cathode drive; Vg g3 g5 = 17 kV.
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Fig. 6 Limits of grid 1 raster cut-off voltage as a function of grid 2 voltage.
Grid drive; Vg g3 g5 = 17 kV.
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M36ECJ

Dimensions in mm

332 max /@

DIMENSIONAL DATA

287 v
max [ / 26+5
; - —-

reference line (1)

7293557.2

— Fig. 7.

r%s/”
/“::ﬁ"?”""; I/ // /®//

264 229
max min

R 2029 -

104,46

7293558 //
©
,b«‘

Fig. 8. /

(1) The reference line is determined by the plane of the upper edge of reference line gauge C when the

gauge is resting on the cone.
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FLAT SQUARE
High resolution monochrome monitor tube M36ECJ

DEVELOPMENT DATA

267 max

= |

(1)

W t
47.0% 4
I | o N |
reference line
(1) The displacement of any lug with
respect to the plane through the
Y other three lugs is max. 1,56 mm.
1341 5 7293556.1
Fig. 9
363 =
+————— 296 =
47%1,0 (% Q< @\"“‘“‘ 229 —=
138 ! i { r—
+1,5 \
U
83+1,0 7293565
Fig. 10 Screen reference points.
a,93,95
i
40) gt - 10°max
\¢
7290813
f f 7290807
Fig. 11 Electrode configuration. Fig. 12 Pin arrangement; bottom view.
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M36ECJ

Front view and lug dimensions

342 max

319.4

anode contact

J)
Y Z
— 7225010.2 /
ot
oo
S

e

Fig. 13 Tube mounting dimensions; front view.

<~ 363 —

'
25 8
+05 0.1
| t
— 7225011.2
—
7225078.1
Fig. 14 Lugdimensions.

Fig. 15 Lug position.

(1) The mounting screws in the cabinet must be situated inside a circle of 5 mm diameter drawn around
the true geometrical positions i.e. at the corners of a rectangle of 319,4 mm x 260,17 mm.
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FLAT SQUARE
High resolution monochrome monitor tube M36ECJ

DEVELOPMENT DATA

Maximum cone contour.

> 496 |- 36.9°
|
&
M % o o o o
A a0 3 20 10° 0o
N\ 3
— \ 5
Ny 500 6
|
N 7
o]
60 8
70° ||} I {9
o \
80° —||
- - TE}— 90° -
1,3,5647 89/—
/ [

7293560.1

Fig. 16 Cone contour.

Table 1 Contour data.

sec- nom. max. distance from centre
tion dlstanc_e .
from section 1| 0© 100 | 200 | 30° | diag. | 40° | 500 | 60° | 700 | 80° | 90°

1 0 164,4|166,7| 174,0| 187,2| 196,5| 194,1 | 168,0| 150,4 | 139,5| 133,6 | 131,7
2 10 162,56)| 164,8| 171,9| 184,8| 193,4| 190,6 | 165,2 | 147,9| 137,2| 131,3| 129,5
3 20 167,6|169,7| 166,3| 177,4| 182,4| 179,2 | 157,5| 141,4| 131,4| 125,8 | 1241
4 30 149,7 | 151,6| 156,5| 162,6 | 162,6| 160,2 | 1459 | 132,6 | 123,8| 118,9| 117,4
5 40 138,1|139,3| 141,8| 143,01 141,4/139,8 | 131,7| 122,7| 115,7| 111,6| 110,2
6 50 121,01 121,4)121,9] 121,4| 120,0| 119,1 | 115,1| 110,3| 105,9 | 102,9| 101,8
7 60 99,2| 99,3| 994| 990| 984) 98,1| 966| 94,7| 92,7| 91,2| 90,5
8 70 76,2\ 76,2 76,2| 76,0\ 759| 758| 755| 752| 74,7| 74,4| 74,2
9 75, 39 578| 578| 578| 578| 578| 578| 57,8| 57,8| 57,8| 57,8| 57,8
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| M38-328 M38-330
M38-334 M38-336
M38-338  M38-342

HIGH RESOLUTION MONOCHROME MONITOR TUBES

For Data Graphic Displays

1100 deflection angle

38 cm (15 in) face diagonal; rectangular glass
28,6 mm neck diameter

Integral implosion protection

QUICK REFERENCE DATA

Deflection angle 1100

Face diagonal 38 cm (15 in)

Overall length max. 290 mm

Neck diameter 28,6 mm

Heating 6,3 V/240 mA

Quick heating cathode with a typical tube a legible picture
will appear within 5's

Grid 2 voltage 400 V

Anode voltage 17 kV

Resolution approx. 1500 lines

APPLICATION

These high resolution tubes are for alphanumeric and graphic display applications, such as computer
terminals, small business computers, etc.

AVAILABLE VERSIONS

The following versions are available: M38-328, M38-330, M38-334, M38-336, M38-338 and
M38-342.

Differences between the tubes can be found under ‘Dimensional data’.

The tubes can be supplied with different phosphors and anti-reflective treatments, see ‘High resolution
monochrome monitor tubes, General”'.
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M38-328 M38-330
M38-334 M38-336
M38-338 M38-342

ELECTRICAL DATA

Focusing method electrostatic
Deflection method magnetic
Deflection angles
diagonal approx. 1100
horizontal approx. 980
vertical approx. 810
Direct interelectrode capacitances
cathode to all other electrodes max. 4 pF
grid 1 to all other electrodes max. 9 pF
Capacitance of external conductive coating to anode* max. 1200 pF
min. 600 pF
Capacitance of external conductive coating to anode** max. 1000 pF
min. 500 pF
Capacitance of anode to implosion protection hardware** approx. 200 pF
Heater voltage 6,3V
Heater current at 6,3 V 240 mA

OPTICAL DATA

Phosphor type see ‘‘High resolution monochrome
monitor tubes, General’’

Light transmission at screen centre
tube with normal tinted face glass approx. 46%
tube with dark tinted face glass approx. 34%

RASTER CENTRING

The field intensity perpendicular to the tube axis should be adjustable from 0 to 800 A/m. For op-
timum overall sharpness it is recommended to centre the raster electrically via the deflection coils.

* Implosion protection hardware connected to external conductive coating.
** |mplosion protection hardware not connected to external conductive coating.
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M38-328 M38-330
High resolution monochrome monitor tubes M38-334 M38-336
M38-338 M38-342

MECHANICAL DATA (see also the figures under Dimensional Data)

Overall length max. 279 mm
Greatest dimensions of tube

diagonal 383 mm

width 324 mm

height 262 mm
Minimum useful screen dimensions (projected)

diagonal 353 mm

horizontal axis 293 mm

vertical axis 229 mm

area 652 cm?
Implosion protection rimband
Bulb EIAJ-JB370AB03 or EIAJ-JB370AB04
Bulb contact designation IEC 67-111-2; EIA-J1-21
Base designation |IEC 67-1-31a; EIA-B7-208
Basing 8 HR
Mass approx. 4 kg

RATINGS (Absolute Maximum System)
Unless otherwise specified voltage values are positive and measured with respect to grid 1.

max. 19 k
Anode voltage min. 13 kx
Grid 4 (focusing electrode) voltage —200 to +1000 V -
Grid 2 voltage max. 700V
Anode current
long-term average value . max. 100 pA -
peak value max. 300 pA
Cathode voltage, positive peak value max. 400V
Heater voltage 6,3V +10%*
Cathode-to-heater voltage max. 100V

+0%

* For maximum cathode life it is recommended that the heater supply be regulated at 6,3 V 5%
— 0
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M38-328 M38-330
M38-334 M38-336
M38-338 M38-342

CIRCUIT DESIGN VALUES
Grid 4 current

positive max. 25 uA

negative max. 25 uA
Grid 2 current

positive max. 5 uA

negative max. 5 uA

MAXIMUM CIRCUIT VALUES

Resistance between cathode and heater max. 1,0MQ
Impedance between cathode and heater max. 0,1 MQ
Grid 1 circuit resistance max. 1,56 MQ
Grid 1 circuit impedance max. 0,5 MQ

TYPICAL OPERATING CONDITIONS
Cathode drive; voltages specified with respect to grid 1

Anode voltage 17 kV

Grid 4 (focusing electrode) voltage 0to 400 V*
Grid 2 voltage 400 V
Cathode cut-off voltage . 40to 70 V**
Grid drive; voltages specified with respect to cathode

Anode voltage 17 kV

Grid 4 (focusing electrode) voltage 0to 400 V*
Grid 2 voltage 400 V

Grid 1 cut-off voltage 0 45 to 83 V**

RESQLUTION

The resolution is approx. 1500 lines. It is measured at the screen centre:

® with shrinking raster method,

® at light output 68,5 cd/m? (20 foot lambert) and raster dimensions 264 mm x 194 mm,
® atVgo= 700 V and anode voltage = 17 kV,

® with phosphor type W (WW),

® with normal tinted face glass, without anti-glare treatment of screen surface.

X-RADIATION CHARACTERISTIC

X-radiation emitted will not exceed 0,5 mR/h throughout the useful life of the tube, when operated
within the given ratings.

* Measured at screen centre on spot at anode current = 250 uA (peak), anode voltage = 17 kV, grid 2
voltage = 400 V.

Dynamic focus (only for optimization): Typical correction for a video field of
Hx V=259 mm x 194 mm (landscape format): line parabola 300 V, field parabola 100 V;
Hx V=194 mm x 259 mm (portrait format): line parabola 200 V, field parabola 250 V.

** Visual extinction of focused raster.
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High resolution monochrome monitor tubes

M38-328
M38-334
M38-338

M38-330
M38-336
M38-342

7224440 -
10
XM—1
=
=
E
8
§ 1~
v >
X
L~ d
1 ,//
=
P
=
0.1
20 21 22 23 24
anode voltage (kV)
Fig. 1 X-radiation limit curve according to JEDEC 94, at a constant anode
current of 250 uA, measured according to TEPAC103A.
24 7224439 -
XM—2
: M
5 \
E 23 N
3 \
s
22
~
21
™~
T~
20 —
0 500 1000 500
anode current (uA)
Fig. 2 0,5 mR/h isoexposure rate limit curve, according to JEDEC 94,
measured according to TEPAC103A.
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M38-328 M38-330
M38-334 M38-336
M38-338 M38-342

| |
la 93,95 \\ ‘\
(uA) ‘ \
200 ‘
\ 0
\
\
100 \ \
\
\ \
\
\
0 N

Vi (V)

Fig. 3 Anode current as a function of cathode voltage.
Cathode drive; V3 g3 g5 = 17 kV.

7292610 ] 300
/ .
/ -
/ i 200
|
Vg2= 700V} [a00v
/ |

100
/

=100 -80

-60
Vg1 (V)

-40 -20 0

Fig. 4 Anode current as a function of grid 1 voltage.
Grid drive; Va,g3,95 =17 kV.
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M38-328 M38-330
_High resolution monochrome monitor tubes M38-334 M38-336
M38-338 M38-342

150 7Z83220.1
VKR
(V)
P //
—
100 4=
\'\‘“’\: r ]
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T \\;e/l
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Pd = ‘“‘“"\y P 4"
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1/
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b
o]
300 400 500 600 700

ng (v)

Fig. 5 Limits of cathode cut-off voltage as a function of grid 2 voltage.
Cathode drive; Va,g3,gS =17 kV.
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Fig. 6 Limits of grid 1 cut-off voltage as a function of grid 2 voltage.
Grid drive; Vg g3,g5 = 17 kV.
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M38-328 M38-330
M38-334 M38-336
M38-338 M38-342

DIMENSIONAL DATA Dimensions in mm
324 max /@
/R 635 S [
—J
— /[ —/ 242
136.3
x5
885
290 L4
max \ ! / 26+5
- _ o - _
reference line (1) [}
— — +1.07
22867 3g
5
9.
T 727821
Fig. 7
321 max
293 min
’ &
/ 7% RITDM
R3759 R1507
R2540 2%
259 229 7 5O
max min /
. R1255 L,
95.99 7
p 128.78
R 77 /
AN
7278221.2 //
6‘\(\
o5 o
Fig. 8
(1) The reference line is determined by the plane of the upper edge of reference line gauge C when the
gauge is resting on the cone.
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M38-328 M38-330
igh resolution monochrome monitor tube M38'334 M38'336
i resont " e M38-338  M38-342
EaE— 262max ———
— (1)
77
4 {F_7‘7/ / t

reference line

]34i5 7278220.2

Ul B L 1™
8.1+1 7278713.2

Fig. 10 Screen reference points.

7290813
f f 7290807

Fig. 11 Electrode configuration. Fig. 12 Pin arrangement.

(1) The displacement of any lug with respect to the plane through the three other lugs is max. 1,5 mm.
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M38-328 M38-330
M38-334 M38-336
M38-338 M38-342

Front view and lug dimensions of tube M38-328

330 max
31,4

. N
X P

~

26 /
max 2445 /

|

Y XX 1 ;
7278924.4 anode /

contact ot
N\
>

Fig. 13 Tube mounting dimensions; front view.

7295730

Fig. 14 Lug dimensions.
72787111

Fig. 15 Lug position.

(1) The mounting screws in the cabinet must be situated inside a circle of 5 mm diameter drawn around
the true geometrical positions i.e. at the corners of a rectangle of 311,4 mm x 244,5 mm.
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M38-328

High resolution monochrome monitor tubes M38-334

M38-338

M38-330
M38-336
M38-342

Front view and lug dimensions of tube M38-330

330 max
314,3

264 247,6 2 / /
max

|

! ] 1 T
7283147.4 anode /
contact
+
¢
ad

e

Fig. 16 Tube mounting dimensions; front view.

48 7
150, ”*5+_::
2 !
F 5
25 + —
*+05 80,2
\ 4 o
\
7283222.3 (1)

Fig. 17 Lug dimensions.
7283143.1

Fig. 18 Lug position.

<«— 352 —

(1) The mounting screws in the cabinet must be situated inside a circle of 5 mm diameter drawn around

the true geometrical positions i.e. at the corners of a rectangle of 314,3 mm x 247,6 mm.
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M38-328 M38-330
M38-334 M38-336
M38-338 M38-342

Front view and lug dimensions of tube M38-334

330 max

264
284 247,6

- %S
7278222.4 /
contact

Fig. 19 Tube mounting dimensions; front view.

w
wn
N

1.5+ 0.2 }
] 27
*+1,5
t i'
1255 8+ 0.2 R— 2 F_ .
| 1
7283223.3 \
(1)
72832241
Fig. 20 Lug dimensions Fig. 21 Lug position.

(1) The mounting screws in the cabinet must be situated inside a circle of 5 mm diameter drawn around
the true geometrical positions i.e. at the corners of a rectangle of 314,3 mm x 247,6 mm.
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M38-328 M38-330
High resolution monochrome monitor tubes M38-334 M38-336
M38-338 M38-342

Front view and lug dimensions of tube M38-336

330 max

264 20
max
72831474 /
°+
%
Fig. 22 Tube mounting dimensions; front view.
<«~—352 —
z2
+
—1>1 5_0'<2- 11,2
+15 !
' ' ° t 5“ !
25 + I
*05 8+0,2
} } o
\
7283222.3 (1)

Fig. 23 Lug dimensions.

7290833

Fig. 24 Lug position.

(1) The mounting screws in the cabinet must be situated inside a circle of 5 mm diameter drawn around
the true geometrical positions i.e. at the corners of a rectangle of 314,3 mm x 247,6 mm.
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M38-328 M38-330
M38-334 M38-336
M38-338 M38-342

Front view and lug dimensions of tube M38-338

330 max
314,3

7278222.4

contact /

Fig. 25 Tube mounting dimensions; front view.

<« 352 —

7295730

7290834

Fig. 26 Lug dimensions. Fig. 27 Lug position.

(1) The mounting screws in the cabinet must be situated inside a circle of 5 mm diameter drawn around
the true geometrical positions i.e. at the corners of a rectangle of 314,3 mm x 247,6 mm.
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M38-328

High resolution monochrome monitor tubes M38_334

M38-338

M38-330
M38-336
M38-342

Front view and lug dimensions of tube M38-342

336 max
| 3143

269

7290837.2

Fig. 28 Tube mounting dimensions; front view.

z
t
34
*15
f A
25 [ \
fo5 802 }
'
7Z83223.2
7290835
Fig. 29 Lug dimensions Fig. 30 Lug position.

<« 352 —

(1) The mounting screws in the cabinet must be situated inside a circle of 5 mm diameter drawn around

the true geometrical positions i.e. at the corners of a rectangle of 314,3 mm x 247,6 mm.
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M38-328
M38-334 M38-336
M38-338 M38-342

M38-330

Maximum cone contour

36042
O’,.
—) 38.8 |« \?oo
. &
TN 30° 20° 10° 0°,
N 400 5
NN\ =,
Y N g
\\ o S
\\ 50 7
8
\ 60° 9
700
J 80°—]
_ L R - o =
* 123456789 + 90
S 7278875.3
Fig. 31 Cone contour.
Table 1 Cone contour data
nom. max. distance from centre
tion | distance o [ 100 [ 200 [ 300 [di 400 | 500 | 600 | 700 | 800 | 900
HoN! £rom section 1 0 ag.
1 0 160,0 [162,2 |168,9 |180,8 |187,8 |185,9 |163,3 |146,7 |136,3 [130,6 [128,8
2 10 158,2 {160,4 |167,2 {179,3 |186,4 |184,5 |161,6 {1448 {134,5 [128,8 {127,0
3 20 152,8 {154,9 |161,6 [173,6 |181,3 |{179,1 |155,7 |139,56 [129,4 [123,9 (1222
4 30 143,4 |145,4 |151,7 {163,1 [170,9 [169,1 {147,1 [131,6 |122,1 |116,8 |115,2
5 40 131,3 |133,1 |138,8 |149,0 |156,3 |155,4 [136,6 |122,3 [113,4 [108,6 [107,0
6 50 116,9 {1185 {123,4 {132,0 {138,1 {138,2 {124,1 {111,7 {103,8 | 99,5 | 98,1
7 60 101,1 [102,3 |106,2 [112,4 [116,2 |116,6 |109,5 {100,0 | 93,6 | 89,9 | 88,7
8 70 845 | 853 | 874 | 899|909 | 91,0 | 894 | 858 | 82,1 | 79,7 | 78,8
9 76,7 67,3| 673 | 67,3 | 67,3 | 67,3 | 67,3 | 67,3 | 67,3 | 67,3 | 67,3 | 67,3

300
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M38-346
M38-348

HIGH RESOLUTION MONOCHROME MONITOR TUBES

For Data Graphic Displays

1100 deflection angle

38 cm (15 in) face diagonal; rectangular glass
28,6 mm neck diameter

Integral implosion protection

QUICK REFERENCE DATA

Deflection angle 1100

Face diagonal 38 cm (15in)

Overall length max. 290 mm -—

Neck diameter 28,6 mm

Heating 12 V/130 mA

Quick heating cathode with a typical tube a legible picture
will appear within 5 s

Grid 2 voltage 400 V

Anode voltage 17 kV

Resolution approx. 1500 lines

APPLICATION

This high resolution tube is for alphanumeric and graphic display applications, such as computer
terminals, small business computers, etc.

AVAILABLE VERSIONS

The following versions are available: M38-346 and M38-348. Differences between the tubes can be
found under ‘Dimensional data’.

The tube can be supplied with different phosphors and anti-reflective treatments, see ‘’High resolution
monochrome monitor tubes, General’’.
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M38-346
M38-348

ELECTRICAL DATA
Focusing method
Deflection method

Deflection angles
diagonal
horizontal
vertical

Direct interelectrode capacitances
cathode to all other electrodes
grid 1 to all other electrodes

Capacitance of external conductive coating to anode*
Capacitance of external conductive coating to anode**

Capacitance of anode to implosion protection hardware**
Heater voltage
Heater current at 12 V

OPTICAL DATA
Phosphor type

Light transmission at screen centre
tube with normal tinted face glass
tube with dark tinted face glass

RASTER CENTRING .

electrostatic
magnetic

approx. 1100

approx. 980
approx. 810
max. 4 pF
max. 9 pF
max. 1200 pF
min. 600 pF
max. 1000 pF
min. 500 pF
approx. 200 pF
12V

130 mA

see ‘’High resolution monochrome
monitor tubes, General’’

approx. 46%
approx. 34%

The field intensity perpendicular to the tube axis should be adjustable from 0 to 800 A/m. For op-
timum overall sharpness it is recommended to centre the raster electrically via the deflection coils.

* Implosion protection hardware connected to external conductive coating.
** Implosion protection hardware not connected to external conductive coating.
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High resolution monochrome monitor tubes M38"346

M38-348
MECHANICAL DATA (see also the figures under Dimensional Data)
Overall length max. 279 mm
Greatest dimensions of tube
diagonal 383 mm
width 324 mm
height 262 mm
Minimum useful screen dimensions (projected)
diagonal 353 mm
horizontal axis 293 mm
vertical axis 229 mm
area 652 cm?
Implosion protection rimband
Bulb EIAJ-JB370AB03 or EIAJ-JB370AB04
Bulb contact designation IEC 67-111-2; EIA-J1-21
Base designation IEC 67-1-31a; EIA-B7-208
Basing 8 HR
Mass approx. 4 kg
RATINGS (Absolute Maximum System)
Unless otherwise specified voltage values are positive and measured with respect to grid 1.
max. 19 kV
Anode voltage min. 13KV
Grid 4 (focusing electrode) voltage —200 to +1000 V -
Grid 2 voltage max. 700V
Anode current
long-term average value max. 100 pA -
peak value max. 300 uA
Cathode voltage, positive peak value max. 400V
Heater voltage 12V £ 10%*
Cathode-to-heater voltage max. 100V

+0%
* For maximum cathode life it is recommended that the heater supply be regulated at 12V _ oo.

w ( February 1989
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M38-346
M38-348

CIRCUIT DESIGN VALUES
Grid 4 current

positive max. 25 uA

negative max. 25 uA
Grid 2 current

positive max. 5 uA

negative max. 5 uA

MAXIMUM CIRCUIT VALUES

Resistance between cathode and heater max. 1,0 MQ
Impedance between cathode and heater max. 0,1 MQ2
Grid 1 circuit resistance max. 1,5MQ
Grid 1 circuit impedance max. 0,5 MQ

TYPICAL OPERATING CONDITIONS
Cathode drive; voltages specified with respect to grid 1

Anode voltage 17 kV

Grid 4 (focusing electrode) voltage Oto400V*
Grid 2 voltage 400 V
Cathode cut-off voltage 40to 70 V**
Grid drive; voltages specified with respect to cathode

Anode voltage 17 kV

Grid 4 (focusing electrode) voltage 0to 400 V*
Grid 2 voltage 400V

Grid 1 cut-off voltage 45 to 83 V**

RESOLUTION

The resolution is approx. 1500 lines. It is measured at the screen centre:

® with shrinking raster method,

at light output 68,5 cd/m? (20 foot lambert) and raster dimensions 259 mm x 194 mm,

atVgp = 700 V and anode voltage = 17 kV,

°
°
® with phosphor type W (WW),
°

with normal tinted face glass, without anti-glare treatment of screen surface.

X-RADIATION CHARACTERISTIC

X-radiation emitted will not exceed 0,5 mR/h throughout the useful life of the tube, when operated

within the given ratings.

* Measured at screen centre on spot at anode current = 250 uA (peak), anode voltage = 17 kV, grid 2

voltage = 400 V.

Dynamic focus (only for optimization): Typical correction for a video field of
Hx V=259 mm x 194 mm (landscape format): line parabola 300 V, field parabola 100 V;
Hx V=194 mm x 2569 mm (portrait format): line parabola 200 V, field parabola 250 V.

** Visual extinction of focused raster.
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High resolution monochrome monitor tubes M38-346
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Fig. 1 X-radiation limit curve according to JEDEC 94, at a constant anode
current of 250 uA, measured according to TEPAC103A.
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Fig. 2 0,5 mR/h isoexposure rate limit curve, according to JEDEC 94,
measured according to TEPAC103A.
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M38-346

M38-348

300 J ‘ 7292611

Ia,g3,g5 l\ \\
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Fig. 3 Anode current as a function of cathode voltage.
Cathode drive; V4 g3 g5 = 17 kV.
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Fig. 4 Anode current as a function of grid 1 voltage.
Grid drive; Va g3 g5 = 17 kV.
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High resolution monochrome monitor tubes M38'346
M38-348
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Fig. 5 Limits of cathode cut-off voltage as a function of grid 2
voltage. Cathode drive; Va,g3,95 =17 kV.

AVKR
AV 0,15 x 103
a,93,95
150 7283219.1
/,‘
—VGR =
(v) z
7
7
&S
100 e’ P
WY ] =
2 + a\\)e ,/
T l «{\«a\y A
- o o
P :\/l[ -~
~ T
— e =T
] e
50 V/‘
l/
=
’/
0
300 400 500 600 700
ng (V)

Fig. 6 Limits of grid 1 cut-off voltage as a function of grid 2
voltage. Grid drive; V4 g3 g5 = 17 kV.

AVGR

———=0,156x 1073
AVa g3,95

\ ﬁebruary 1989



M38-346

M38-348
DIMENSIONAL DATA Dimensions in mm
324 max
/@
fR 635 ¥
, /-J | if
136.3
+5
88+5
290 ¥
max \ ! / 26+5
referenc; line (1) - Y B i [
' +1.07
— -2 28.6 —08
Fig. 7. I 7278219.5
321 max
293 min

@

R2540—’ \
259 229 v L © \
max min /

// R125224,
95.99 7

% \
7 126.78
R16
N
7278221.2 //
&
N\ o
)
o7
Ve '541“‘

Fig. 8. /

(1) The reference line is determined by the plane of the upper edge of reference line gauge C when the
gauge is resting on the cone.
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High resolution monochrome monitor tubes M38"346

M38-348

-~ 262max ——————>

(1)

_ \ 44‘5+_+. 4

reference line

134+5 7278220.2

Fig. 9.

353 =

«~———————— 293 =-

1 e

v

254+ 15 L—f—\— ‘\h\
UL e

8.1+1 7278713.2

Fig. 10 Screen reference points.

7290813

Fig. 12 Pin arrangement.

f f 7290807

Fig. 11 Electrode configuration.

(1) The displacement of any lug with respect to the plane through the three other lugs is max. 1,5 mm.
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M38-346
M38-348

Front view and lug dimensions of tube M38-346

330 max

264 5476
max
7283147.4 anode /
contact "
A ®
q’%
Fig. 13 Tube mounting dimensions; front view.
<« 352 —
z
4.8 LA
11,5402 +15 ]
- ’<— £ * T_ I
2
4 ' °
25 girop
+05 8*% T
f o

\ \
7283222.3 (1)

Fig. 14 Lug dimensions.

72831431

Fig. 15 Lug position.

(1) The mounting screws in the cabinet must be situated inside a circle of 5 mm diameter drawn
around the true geometrica! positions i.e. at the corners of a rectangle of 314,3 mm x 247,6 mm.
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M38-346
M38-348

High resolution monochrome monitor tubes

Front view and lug dimensions of tube M38-348

330 max
31,4

5% 7 =
W

.

N 3

22 X
7278924.4 anode
contact ot
n®

e

Fig. 16 Tube mounting dimensions; front view.

<~ 352 —

N

7295730

Fig. 17 Lug dimensions.

72787111

Fig. 18 Lug position.

(1) The mounting screws in the cabinet must be situated inside a circle of 5 mm diameter drawn
around the true geometrical positions i.e. at the corners of a rectangle of 311,4 mm x 244,5 mm.
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M38-346

M38-348
Maximum cone contour 36° 42’
o
| 38.8 |« \
™ 30° 100 00
N \ 40° - _{,3
N n
- N 6
~~ N 50° . 7
NN
N 18
600\ 9
70°
1
800
7E o
- L - - 3_ 90 —_
123456789 = |
7278875.3
Fig. 19 Cone contour.
Table 1 Cone contour data
nom. max. distance from centre
tion| . distance 0o | 100 | 200 | 300 |dia 400 | 500 | 600 | 700 | 800 | 900
HoN! £ om section 1 9:
1 0 160,0 |162,2 | 168,9 |180,8 |187,8 (185,9 |163,3 |146,7 |136,3 {130,6 |1288
2 10 158,2 |160,4 |167,2 |179,3 |186,4 |184,5 |161,6 |144,8 {1345 {128,8 |127,0
3 20 152,8 |154,9 |161,6 |173,6 |181,3 {179,1 |1565,7 |139,5 {1294 |123,9 |122,2
4 30 143,4 11454 |151,7 |163,1 |170,9 |169,1 |147,1 |131,6 [122,1 [116,8 [{115,2
5 40 131,3 [133,1 |138,8 |149,0 |156,3 |155,4 |136,6 |122,3 |{113,4 |108,6 |107,0
6 50 116,9 {118,6 |123,4 |132,0 (138,1 {138,2 |124,1 |111,7 |103,8 | 99,5 | 98,1
7 60 101,1 [102,3 {106,2 |112,4 |116,2 {116,6 {1095 (1000 | 93,6 | 89,9 | 88,7
8 70 845 | 853 | 874|899 | 909 | 910|894 | 8,8 | 82,1 | 797 | 788
9 76,7 673| 67,3| 673 | 673| 673 | 673 | 67,3 | 67,3 | 67,3 | 67,3 | 67,3
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M41EAA

HIGH RESOLUTION MONOCHROME MONITOR TUBE

For Data Graphic Displays

1140 deflection angle

44 cm (17 in) face diagonal; rectangular glass
28,6 mm neck diameter

Integral implosion protection

QUICK REFERENCE DATA

Deflection angle 1140

Face diagonal 44 cm (17 in)

Overall length max. 302 mm -

Neck diameter 28,6 mm

Heating 6,3 V/240 mA

Quick heating cathode with a typical tube a legible picture
will appear within 5 s

Grid 2 voltage 400 V

Anode voltage 20 kV

Resolution approx. 1500 lines

APPLICATION

This high resolution tube is for alphanumeric and graphic display applications, such as computer
terminals, etc.

The tube can be supplied with different phosphors, see "’High resolution monochrome monitor tubes,
General"'.
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M41EAA

ELECTRICAL DATA

Focusing method electrostatic
Deflection method magnetic
Deflection angles
diagonal approx. 1140
horizontal approx. 1040
vertical approx. 900
Direct interelectrode capacitances
cathode to all other electrodes max. 4 pF
grid 1 to all other electrodes max. 9 pF
Capacitance of external conductive coating to anode* m?x. 1500 pF
min. 800 pF
Capacitance of external conductive coating to anode** max. 1300 pF
min. 700 pF
Capacitance of anode to implosion protection hardware * * approx. 200 pF
Heater voltage 6,3 V
Heater current at 6,3 V 240 mA

OPTICAL DATA

Phosphor type see "'High resolution monochrome
monitor tubes, General”’

Light transmission at screen centre (normal tinted glass) approx. 48%

RASTER CENTRING

The field intensity perpendicular to the tube axis should be adjustable from 0 to 800 A/m. For op-
timum overall sharpness it is recommended to centre the raster electrically via the deflection coils.

* Implosion protection hardware connected to external conductive coating.
** Implosion protection hardware not connected to external conductive coating.
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High resolution monochrome monitor tube

M41EAA

MECHANICAL DATA (see also the figures under Dimensional Data)

Overall length

Greatest dimensions of tube
diagonal
width
height

Minimum useful screen dimensions (projected)
diagonal
horizontal axis
vertical axis
area

Implosion protection
Bulb

Bulb contact designation
Base designation

Basing

Mass

RATINGS (Absolute Maximum System)

max. 291 mm

441 mm
377 mm
302 mm

413 mm
346 mm
270 mm
912 cm?

rimband

EIA J436A

IEC67-111-2; EIA J1-21
IEC 67-1-31a; EIA B7-208
8 HR

approx. 6 kg

Unless otherwise specified voltage values are positive and measured with respect to grid 1.

A | max. 21 kV -—
node voltage min. 15 KV
Grid 4 (focusing electrode) voltage —200 to +1000 V -
Grid 2 voltage max. 700 V
Anode current
long-term average value max. 100 pA -
peak value max. 300 pA
Cathode voltage, positive peak value max. 400 V
Heater voltage 6,3V £ 10%*
Cathode-to-heater voltage max. 100 V
. e e +0%
* For maximum cathode life it is recommended that the heater supply be regulated at 6,3 V 59
- 0
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M41EAA

CIRCUIT DESIGN VALUES
Grid 4 current

positive max. 25 uA
negative max. 25 uA
Grid 2 current
positive max. 5 uA
negative max. 5 uA
MAXIMUM CIRCUIT VALUES
Resistance between cathode and heater max. 1,0 MQ
Impedance between cathode and heater max. 0,1 MQ
Grid 1 circuit resistance max. 1,5 MQ
Grid 1 circuit impedance max. 0,6 MQ
TYPICAL OPERATING CONDITIONS
Cathode drive; voltages specified with respect to grid 1
Anode voltage 20 kV
Grid 4 (focusing electrode) voltage 0 to 400 V*
Grid 2 voltage 400 V
Cathode cut-off voltage 40to 70 V**
Grid drive; voltages specified with respect to cathode
Anode voltage 20 kV
Grid 4 (focusing electrode) voltage 0to 400 V*
Grid 2 voltage 400 V
Grid 1 cut-off voltage 45t0 83 V**
RESOLUTION

The resolution is approx. 1500 lines. It is measured at the screen centre:

with shrinking raster method,

at light output 68,5 cd/m? (20 foot lambert) and raster dimensions 304 mm x 228 mm,
at ng =700 V and anode voltage = 20 kV,

with phosphor type W (WW),

with normal tinted face glass, without anti-glare treatment of screen surface.

X-RADIATION CHARACTERISTIC

X-radiation emitted will not exceed 0,5 mR/h throughout the useful life of the tube, when operated
within the given ratings.

* Measured at screen centre on spot at anode current= 250 uA (peak), anode voltage = 20 kV, grid 2
voltage = 400 V.

Dynamic focus (only for optimization): Typical correction for a video field of
H x V = 304 mm x 228 mm (landscape format): line parabola 300 V, field parabola 100 V.

** Visual extinction of focused raster.
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High resolution monochrome monitor tube M41EAA
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Fig. 1 X-radiation limit curve according to JEDEC 94, at a constant anode
current of 250 uA, measured according to TEPAC103A.
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Fig. 2 0,56 mR/h isoexposure rate limit curve, according to JEDEC 94,
measured according to TEPAC103A.
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M41EAA

300 7292611
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Fig. 3 Anode current as a function of cathode voltage
Cathode drive; Vg ¢3 g5 = 20 kV.
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Fig. 4 Anode current as a function of grid 1 voltage.
Grid drive; Vg g3 g5 = 20 kV.
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High resolution monochrome monitor tube M41EAA
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Fig. 5 Limits of cathode raster cut-off voltage as a function of grid 2 voltage.
Cathode drive; V4 g3 g5 = 20 kV.
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Fig. 6 Limits of grid 1 raster cut-off voltage as a function of grid 2 voltage.
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Grid drive; Va 3,5 = 20 kV.
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M41EAA

DIMENSIONAL DATA Dimensions in mm
377 max

— | e

144+5

reference line (1)

7Z293090.2

A \
§
\é

2995 270
max min

!

|
|
A
A

\

|

7293092 //
&

Fig. 8

(1) The reference line is determined by the plane of the upper edge of reference line gauge C when the
gauge is resting on the cone.
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High resolution monochrome monitor tube

~—— 302 max

M41EAA

/ 1

L4S5+4L
reference line

«—— 150+5 — 72930911
Fig. 9
413 —=—
346 —=—
18.0+£0.75 Q% @ Q 270 =
'
31.2 MV AN
+15 Y \ [ ]\\
SR T TG
9.4+ 0.75 7293094.2
Fig. 10 Screen reference points.
a,g3,95
A
40| gk @7 10° max
f f

7290807

7290813
Fig. 11 Electrode configuration.

Fig. 12 Pin arrangement.
(1) The displacement of any lug with respect to the plane through the three other lugs is max. 1,5 mm

l (February 1989
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M41EAA

Front view and lug dimensions

390 max
363,5 |

N/

0%,
K |
~ 7
7293093 anode
contact

Fig. 13 Tube mounting dimensions; front view.

+0,2 I
I 28
! = +2
25 14+ : !
ro5 11%0.2 . .
¥ L \O t
7293095 (\1)

7293096.1

Fig. 14 Lug dimensions,
Fig. 15 Lug position.

(1) The mounting screws in the cabinet must be situated inside a circle of 7,56 mm diameter drawn around
the true geometrical positions i.e. at the corners of a rectangle of 363,5 mm x 288,5 mm.
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High resolution monochrome monitor tube M41EAA

Maximum cone contour

36°30'
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60° \ .
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135 7 90
27476 810 !
7293097.1

Fig. 16 Cone contour.

Table 1 Cone contour data.

sec- .nom. maximum distance from centre
tion distance
from section 1| 0° 100 20° 30° diag. 400 500 60° 700 80° 90°

1 0 184,30 | 186,83 | 194,73 | 209,03 (217,15 | 214,63 | 187,58 168,13 | 156,09 | 149,50 (147,40
2 10 183,80 | 186,32 | 194,20 (208,43 (216,54 | 213,94 | 187,05 (167,67 | 155,65 { 149,08 (146,98
3 20 180,84 | 183,29 | 190,91 | 204,44 | 211,90 | 209,50 | 184,37 (165,42 | 153,62 | 147,15 |145,09
4 30 174,11 | 176,34 | 183,17 | 194,20 | 198,87 | 196,98 | 177,67 [160,30 | 149,18 | 143,04 |141,08
5 40 164,91 (166,81 | 172,30 | 179,31 | 180,94 | 179,45 | 167,16 |153,19 | 143,33 | 137,76 |135,96
6 50 163,13 | 154,62 | 158,32 | 161,71 | 161,74 | 160,61 |153,27 |143,62 | 135,70 | 130,89 |129,30
7 60 139,16 | 140,03 [ 141,57 | 142,18 [ 141,40 | 140,51 | 136,34 |130,86 | 125,72 |122,16 120,87
8 70 122,37 [122,17 | 121,41 | 120,06 (118,91 | 118,22 |116,10 |113,94 |112,02 |110,62 [110,05
9 80 94,64 | 93,90 | 92,73 | 91,60 | 91,01 | 90,75 | 90,28 | 90,23 | 90,58 | 91,22 | 91,76

10 89,34 61,83 | 61,83 | 61,83 | 61,83 | 61,83 | 61,83 | 61,83 | 61,83 | 61,83 | 61,83 | 61,83
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M47EAA

HIGH RESOLUTION MONOCHROME MONITOR TUBE

For Data Graphic Displays

1140 deflection angle

50 cm (20 in) face diagonal ; rectangular glass
28,6 mm neck diameter

Integral implosion protection

QUICK REFERENCE DATA

Deflection angle 1140

Face diagonal 50 cm (20 in)

Overall length max. 330 mm -

Neck diameter 28,6 mm

Heating 6,3 V/240 mA

Quick heating cathode with a typical tube a legible picture
will appear within 5 s

Grid 2 voltage 400 V

Anode voltage 20 kV

Resolution approx. 1400 lines

APPLICATION

This high resolution tube is for alphanumeric and graphic display applications, such as computer

arminale aote
eriminais, eiwc.

The tube can be supplied with different phosphors, see “High resolution monochrome monitor tubes,
General”'.
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M47EAA

ELECTRICAL DATA
Focusing method
Deflection method

Deflection angles
diagonal
horizontal
vertical

Direct interelectrode capacitances
cathode to all other electrodes
grid 1 to all other electrodes

Capacitance of external conductive coating to anode*

Capacitance of external conductive coating to anode* *

Capacitance of anode to implosion protection hardware**
Heater voltage
Heater current at 6,3 V

OPTICAL DATA
Phosphor type

Light transmission at screen centre
tube with normal tinted glass
tube with dark tinted glass

RASTER CENTRING

electrostatic
magnetic

approx. 11490
approx. 1040
approx. 900

max. 4 pF
max. 9 pF

max. 1875 pF
min. 1225 pF

max. 1500 pF
min. 1000 pF

approx. 250 pF
63 V
240 mA

see ""High resolution monochrome
monitor tubes, General’

approx. 46%
approx. 32%

The field intensity perpendicular to the tube axis should be adjustable from 0 to 800 A/m. For op-
timum overall sharpness it is recommended to centre the raster electrically via the deflection coils.

* Implosion protection hardware connected to external conductive coating.
** Implosion protection hardware not connected to external conductive coating.
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High resolution monochrome monitor tube M47EAA

MECHANICAL DATA (see also the figures under Dimensional Data)

Overall length max. 319 mm
Greatest dimensions of tube

diagonal 504,5 mm

width 430,5 mm

height 346,5 mm
Minimum useful screen dimensions (projected)

diagonal 473 mm

horizontal axis 394 mm

vertical axis 308 mm

area 1187 cm?
Implosion protection rimband
Bulb EIA J500A
Bulb contact designation IEC 67-111-2; EIA J1-21
Base designation IEC67-1-31a; EIA B7-208
Basing 8 HR
Mass approx. 8,5 kg

RATINGS (Absolute Maximum System)

Unless otherwise specified voltage values are positive and measured with respect to grid 1.

Anode voltage max. 23 kV
min. 16 kV
Grid 4 (focusing electrode) voltage —200 to +1000 V -—
Grid 2 voltage max. 700 V
Anode current
long-term average value max. 100 uA -
peak value max. 300 pA
Cathode voltage, positive peak value max. 400 V
Heater voltage 6,3V +10%*
Cathode-to-heater voltage max. 100 V
. . e +0%
For maximum cathode life it is recommended that the heater supply be regulated at 6,3 V—5%'
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M47EAA

CIRCUIT DESIGN VALUES

Grid 4 current
positive
negative

Grid 2 current
positive
negative

MAXIMUM CIRCUIT VALUES
Resistance between cathode and heater
Impedance between cathode and heater
Grid 1 circuit resistance

Grid 1 circuit impedance

TYPICAL OPERATING CONDITIONS
Cathodedrive; voltages specified with respect to grid 1
Anode voltage

Grid 4 (focusing electrode) voltage

Grid 2 voltage

Cathode cut-off voltage

Grid drive; voltages specified with respect to cathode
Anode voltage

Grid 4 (focusing electrode) voltage

Grid 2 voltage

Grid 1 cut-off voltage

RESOLUTION

The resolution is approx. 1400 lines. It is measured at the screen centre:

® with shrinking raster method,

at light output 68,5 cd/m? (20 foot lambert) and raster dimensions 348 mm x 261 mm,

°
® at ng =700 V and anode voltage = 20kV,
® with phosphor type W (WW),
°

max.
max.

max.
max.

max.
max.
max.

max.

20 kV

25
25

(S04

1,0
0,1
1,6
0,5

MA
MA

MA

MQ
MQ
MQ
MQ

0 to 400 V*

400 Vv

40to 70 V**

20 kV

0to 400 V*

400 V

4510 83 V**

with normal tinted face glass, without anti-glare treatment of screen surface.

X-RADIATION CHARACTERISTIC

X-radiation emitted will not exceed 0,5 mR/h throughout the useful life of the tube, when operated

within the given ratings.

* Measured at screen centre on spot at anode current = 250 uA (peak), anode voltage = 20 kV, grid 2

voltage = 400 V.

Dynamic focus (only for optimization): Typical correction for a video field of

H x V =348 mm x 261 mm (landscape format): line parabola 300 V, field parabola 100 V.

** Visual extinction of focused raster.
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High resolution monochrome monitor tube M47EAA

7293089
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=
£
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® v
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I
x ////
/
1
P
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.
1
7
V]
//
0,1
21 22 23 24 25 26 27

anode voltage (kV)

Fig. 1 X-radiation limit curve according to JEDEC 94, at a constant anode
current of 250 uA, measured according to TEPAC103A.
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Fig. 2 0,5 mR/h isoexposure rate limit curve, according to JEDEC 94,
measured according to TEPAX103A.
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Fig. 3 Anode current as a function of cathode voltage.

Cathode drive; V, g3 g5 = 20 kV.

/
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L / T 11
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/ /
/

Vg2=700V [a00v

/
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-100 -80 -60 -40 -20 0
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Fig. 4 Anode current as a function of grid 1 voltage.

Grid drive; Va,93,95 =20kV.
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High resolution monochrome monitor tube

M47EAA

7283220.1
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300 400 500 600 700
ng (V)

Fig. 5 Limits of cathode raster cut-off voltage as a function of grid 2 voltage.
Cathode drive; V3 g3 g5 = 20 kV.
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Fig. 6 Limits of grid 1 raster cut-off voltage as a function of grid 2 voltage.
Grid drive; V4 g3 g5 = 20 kV.
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M47EAA

DIMENSIONAL DATA ~ Dimensions in mm
430.5 max
JJR 9aM S
: / I"“II

~ / / 173.8(2)
*5
330
VN
max {
26+5
t

reference line (1)

—~| | [~p286* 37

-

—» Fig. 7

7293080.2

427 max
394 min

TN
7
344 308 _.;4{.:1‘;‘{;1/// / y

>

%0 29:9%
N
P R1783
128,32 g// 7%
2 173,44
R21
K
Fig. 8. -\o//
\;\,5@ <t
/ c,Qq'

S

(1) The reference line is determined by the plane of the upper edge of reference line gauge C when the
gauge is resting on the cone.
(2) If NEG type, this value changes to 170,3 * 5.
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High resolution monochrome monitor tube MA47EAA

<+ 346.5max

reference line }

«— 14445 —l| 72930811

Fig. 9.

473 =

394 =

| 1751 | Ge\ (Q\ Q 308 =
302+ 1.5 Y A\
11 C \

7Z93084.1

Fig. 10 Screen reference points.

a,93,95
/l/i\
_ (e}
4o)gh B ¢/10 max
f f 7290807 7290813
Fig. 11 Electrode configuration. Fig. 12 Pin arrangement.

(1) The displacement of any lug with respect to the plane through the three other lugs is max. 1,5 mm.
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M47EAA

Front view and lug dimensions

441max
L4

358
max 331

7293082

-~ 473 —

z
2+0,2 T
31%2
~T0
T ¥ l
35+1 12+02 T - 2;:
l ¥ o
7293085 (E‘)

7Z93086.1
Fig. 14 Lug dimensions.
Fig. 15 Lug position.

(1) The mounting screws in the cabinet must be situated inside a circle of 8 mm diameter drawn around
the true geometrical positions i.e. at the corners of a rectangle of 414 mm x 331 mm.
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High resolution monochrome monitor tube

J L M47EAA

Maximum cone contour

> 44

z

Table 1 Cone contour data

d 8
1357 91113
2 4 6 81012

1

/

36° 30’

7293087.2

Fig. 16 Cone contour.

sec- r\om. maximum distance from centre
tion distance

from section1| 0° 100 200 300 diag. | 40° 500 60° 700 80° 90°
1 0 212,40 | 215,27 | 224,24 | 240,47 | 250,00 | 246,96 |{ 215,59 | 193,30 | 179,48 | 171,91 | 169,50
2 10 211,37 | 214,23 | 223,15 | 239,25 | 249,13 | 246,39 | 215,32 | 192,88 | 179,00 | 171,41 | 168,99
3 20 208,00 | 210,74 | 219,25 | 234,40 | 244,05 | 241,65 | 212,73 | 190,50 | 176,69 | 169,13 | 166,73
4 30 203,99 | 206,43 | 213,93 | 226,89 | 233,79 | 230,99 | 207,33 | 186,52 | 173,13 | 165,75 | 163,40
5 40 198,33 | 200,43 | 206,81 | 217,05 | 220,83 { 218,32 | 199,70 | 181,12 | 168,49 | 161,41 | 159,14
6 50 190,32 | 192,10 | 197,40 | 204,53 | 205,72 | 203,55 | 189,36 | 173,85 | 162,55 | 156,00 | 153,87
7 60 179,54 | 181,01 | 185,01 | 188,72 | 187,90 | 185,85 | 175,567 | 163,90 | 154,70 | 149,06 | 147,16
8 70 165,75 | 166,89 | 169,39 | 170,43 | 168,81 | 167,08 | 159,85 | 151,68 | 144,83 | 140,38 | 138,80
9 80 147,99 | 148,83 | 150,23 | 150,21 | 148,78 | 147,54 | 142,72 | 137,24 | 132,45 | 129,19 | 127,97
10 90 124,88 125,48 | 126,40 | 126,58 | 126,02 | 125,48 | 123,25 | 120,47 | 117,83 | 115,89 | 115,12
1" 100 101,31 100,91 | 99,98 ( 98,75| 97,88 | 97,42 | 96,16 | 95,12 | 94,37 | 93,97 | 93,88
12 110 74,28 | 74,01 | 7354 | 73,02| 72,70 | 72,54 | 7218 71,97 | 71,92| 72,00| 72,11
13 113,36 64,18 64,12 | 64,01 | 63,89| 63,82 63,78 | 63,70 | 63,66 | 63,65| 63,68 | 63,71
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DEFLECTION UNITS FOR
MONOCHROME MONITOR TUBES






AT1037/01

DEFLECTION UNIT

For Data Graphic Displays

For use with high resolution 47 cm (20 in) and 41 c¢cm (17 in)/110° monochrome CRTs
Optimized for minimum deflection defocusing

Preset raster geometry for high resolution monitor tubes M47EAA and M4A1EAA
Specially made for high line frequencies (up to 70 kHz)

Electrical data given is for M47EAA

QUICK REFERENCE DATA

Deflection angle 1100

Neck diameter of CRT 28,6 mm
Screen diagonal of CRT 47/41 cm
Display format landscape
Line deflection current for raster scan, at 17,5 kV 13,1 A(p_p)
Inductance of line coils, parallel connected 72 uH

Field deflection current for raster scan, at 17,5 kV 0,87 A(p_p)
Resistance of field coils, series connected 13,6 Q2
APPLICATION

This deflection unit is for Data Graphic Displays, especially when high resolution and/or high frequency
operation is required. It is developed in conjunction with the high resolution monitor tube M47EAA to
provide minimum deflection defocusing and good raster geometry without additional adjustments.
Deflection unit AT1037/01 is for displays in horizontal (landscape, TV) format.

The AT1037/01 displays the same very high performance when used in conjunction with the M41EAA
high resolution monitor tube.

To utilize the full potential of these deflection units in respect of deflection defocusing, dynamic
focusing has to be applied in horizontal and vertical directions.

The line scan frequency is limited by the temperature of the deflection coils. The practical value

depends on environmental conditions, but in general terms the highest operating frequency is approx.

70 kHz, thanks to the use of Litze wire in the line coils. At this line frequency the temperature rise of

the deflection unit is less than 350 C, the maximum allowed average copper temperature of the unit

is 950 C, hence, the environmental temperature must not exceed 60 °C. Where the circuitry and -
cabinet design are such than an operating environmental temperature of less than 60 OC is attained, -
the maximum permissible line frequency may be higher than the 70 kHz specified.
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AT1037/01 3322 603 00526

The following associated wound components are available for use in line time base circuits:

AT2076/84 — universal line output transformer;
AT4042/33A — linearity control unit (parallel connection);
AT4042/08A — linearity control unit (series connection);
AT4043/64 — line driver transformer;

AT4043/29 — DC shift transformer;

AT4044/35 - amplitude control unit.

- A universal monitor design (C64L) has been developed, which is based on AT1037 deflection coils;

it permits adjustment of the operating frequencies to the desired value by replacement of a few compo-
nents only.
Further details are available on request.

DESCRIPTION

The line and field deflection coils are basically saddle-shaped and are surrounded by a Ferroxcube yoke
ring. A special winding technique guarantees a precise magnetic field and a high reproducibility.
Ferroxdure magnets are provided for beam centring. Provisions are made for mounting raster correction
magnets.

The unit meets the self-extinguishing requirements of CSA, |EC and UL.

The top of the unit is marked.

MOUNTING
The unit should be mounted as far forward as possible on the neck of the tube so that it touches the
cone; the maximum push-on force on the tube is 50 N,

To orient the raster correctly, the unit may be rotated by hand on the neck of the tube, with which it
makes a slip fit. A screw-tightened clamping ring permits it to be locked, both axially and radially, in
the desired position; the tightening torque is 0,75 to 0,90 Nm.
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J t AT1037/01

Deflection unit
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AT1037/01 3322 603 00520

ELECTRICAL DATA

Line deflection coils

inductance 72 uH £ 5%
resistance 0,15 Q £ 5%

line deflection current for

raster scan, at 17,5 kV 13,1 A(p_p) + 5%
raster scan 348 mm

Field deflection coils

inductance 12,2 mH £ 5%
resistance 13,6 Q2 +5%
field deflection current for
raster scan, at 17,5 kV 0,87 A(p-p) £ 5%
raster scan 261 mm
Maximum permissible DC voltage between line and field coils 3000 V
Maximum permissible DC voltage between field coil and yoke ring 300V
Coupling between line and field coils, at 1 V, 500 Hz < 1/100

Note: The values apply at an ambient temperature of 23 ©C

-
N
w
»
o

(=]

N
|

line top
field left
field right
line bottom
Y .
L]
R
8§ & & ]
6 5 4’ 3 2 1

7285485.1

Fig. 2 Diagram of line and field coils; R = 270 £2. The beginning of the windings is indicated with @,
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Deflection unit AT1037/01

Geometric distortion, without raster correction and centring magnets.

+Y

+X

- - 1
F D Gl
_Ts ] Ag ol oer
! '
Fig. 3. H E' J
S S S
| 348 | 7295985
Obliqui
1quity F D G
|Fy-Gy| < 3,0 mm
|Gx-Jx | < 3,0 mm
Jy-Hy | < 3,0 mm
|Hx-Fx| < 3,0 mm B A f
|Dx| and |[Ex| < 0,8 mm 2 (4x) ‘ 1305 1C 261
Byl and |Cy| < 0,5 mm 4(4x) =~ l
->|le
-« 174 ———>|
H E J
Fig. 4 The edges of the displayed raster
should fall within the two rectangles. 348 7295988
Spot quality and measurement (refer to Fig. 3)
To be measured according to TVV55-84-0002.
Mean spot dimension is related to the spot at point A.
Mean spot size=1+s Where; 1 = longest spot axis
2 s = shortest spot axis
Measuring conditions: Vht =17,5kV
Vg2 =700 V
la =100pA

The following values for spot growth are defined with DC-deflection and optimal focus voltage Vg4
per measuring point:

spot size B and C = spot size A + 15% * 20%
spot size D and E = spot size A + 15% + 20%
spot size F,G,H and J = spot size A + 25% * 20%
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AT1037/01 3322 603 00520

ENVIRONMENTAL DATA

Maximum operating temperature (average copper temperature) 95 O0C

Maximum possible temperature rise (AT) as a result of coil losses at 70 kHz 35 0C

Storage temperature range —251to +950C
Flame retarding according to UL1413
Flammability according to UL94,

category V1

ENVIRONMENTAL TESTS
The deflection units withstand the following tests:

Vibration IEC 68-2-6; test Fc, procedure B4;
10-55-10 Hz, amplitude 0,35 mm, 3 x 30 min.
Bump IEC 68-2-29, test Eb;
250 m/s?, 1000 bumps, 6 directions.
Shock IEC68-2-27, test Ea;
11 ms, half-sine pulse shape, 350 m/s?, 3 x 6 directions.
Cold IEC68-2-1, test Ab;
96 h, —25 ©C.
Dry heat IEC68-2-2, test BL;
96 h, + 95 °C,
Cyclic damp heat IEC 68-2-30, test Db;
21 cycles, + 40 ©°C.
Damp heat, steady state IEC 68-2-3, test Ca, 21 days.
Change of temperature IEC68-2-14, test Nb;

5 cycles of 2 h at —25 °C and 2 h at + 95 ©C,
duration of one cycle 5 h.
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Deflection unit

AT1037/01

BEAM CENTRING

The deflection units have two independently movable centring magnets of plastic-bonded Ferroxdure.
These magnets are for placing the electron beam coaxially with the deflection coils. They are magnetized
diametrically. By turning the magnets with respect to each other the resulting field strength is varied.
The direction of the resulting magnetic field is adjusted by turning the magnets simultaneously. The
required torque on the magnets is 35 to 2560 mNm. See also Fig. 5.

The correct position of the magnets ensures freedom from curved lines in the centre of the raster and is
beneficial with regard to raster geometry, deflection defocusing, corner cutting etc. For quality perform-
ance, picture shift should be obtained by applying d.c. current through the deflection coils.

This should be done after adjustment of raster linearity and after correct phasing of displayed informa-

tion in respect of the raster.

PACKING

The deflection units are packed on pallets of 10 or 15 boxes.
Each box contains 24 deflection units.

minimum resultant

area of
adjustment

| 7285482.1
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AT1039/00
AT1039/01

DEFLECTION UNITS

For Data Graphic Displays

For use with high resolution 38 cm (15 in)/110° monochrome CRTs
Optimized for minimum deflection defocusing

Preset raster geometry for high resolution monitor tube M38-328
Separate types for landscape and portrait formats

QUICK REFERENCE DATA

AT1039/00 AT1039/01
Deflection angle 1100 1100
Neck diameter of CRT ‘ 28,6 mm 28,6 mm
Screen diagonal of CRT 38cm 38 cm
Display format portrait landscape
Line deflection current for raster scan, at 17 kV 5,60 A(p_p) 7,55 A(p_p)
Inductance of line coils, parallel connected 225 uH 206 uH
Field deflection current for raster scan, at 17 kV 1,15 A(p-p) 0,90 A(p-p)
Resistance of field coils, series connected 10,2 Q2 10,52
APPLICATION

These deflection units are for Data Graphic Displays, especially when high resolution and/or high
frequency operation is required. They are developed in conjunction with the high resolution monitor
tube M38-328 to provide minimum deflection defocusing and good raster geometry without additional
adjustments. Deflection unit AT1039/00 is for displays in vertical (portrait) format, AT1039/01 for
displays in horizontal (landscape, TV) format.

To utilize the full potential of these deflection units in respect of deflection defocusing, dynamic
focusing has to be applied in horizontal and vertical directions.

The line scan frequency is limited by the temperature of the deflection coils. The practical value

depends on environmental conditions, but in general terms the highest operating frequency is approx.

50 kHz in landscape format and approx. 70 kHz in portrait format. At this line frequency the

temperature rise of the deflection unit is less than 35 OC, the maximum allowed average copper

temperature of the unit is 95 ©C, hence, the environmental temperature must not exceed 60 OC. -
Where the circuitry and cabinet design are such that an operating environmental temperature of less

than 60 OC is attained, the maximum permissible line frequency may be higher than the 50 kHz/70 kHz -«—
specified.

To provide some choice of impedances, the termination of the coils are brought out permitting either

series or parallel connections.

When the coils are connected in parallel it is possible to provide scan at the highest frequency using

existing devices. The impedance of the field coils (series connected) is adjusted for operation with

integrated circuits (e.g. TDA2653A).
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AT1039/00 3122 137 18697
AT1039/01 3122 137 18706

The following associated wound components are available for use in line time base circuits:

AT2076/84 — universal line output transformer;

AT4042/33A — linearity control unit (parallel connection);

AT4042/08A — linearity control unit (series connection);

AT4043/64 — line driver transformer;

AT4043/29 - d.c. shift transformer;

AT4044/35 — amplitude control unit.

A universal monitor design (C64) has been developed, which is based on AT 1039 deflection coils;

it permits adjustment of the operating frequencies to the desired value by replacement of a few compo-
nents only.

Further details are available on request.

DESCRIPTION

The line and field deflection coils are basically saddle-shaped and are surrounded by a Ferroxcube yoke
ring. A special winding technique guarantees a precise magnetic field and a high reproducibility.
Ferroxdure magnets are provided for beam centring. Provisions are made for mounting raster correction
magnets.

The units meet the self-extinguishing requirements of CSA, |IEC and UL.

The top of the units is marked.

MOUNTING

The unit should be mounted as far forward as possible on the neck of the tube so that it touches the
cone; the maximum push-on force on the tube is 50 N.

To orient the raster correctly, the unit may be rotated by hand on the neck of the tube, with which it
makes a slip fit. A screw-tightened clamping ring permits it to be locked, both axially and radially, in
the desired position; the tightening torque is 0,75 to 0,90 Nm.
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AT1039/00
AT1039/01

Deflection units

"00€Z6 YEL ZZLE 1equinu enbojeie)

*Z *Bi4 ul 18y} 03 spuCdsatiod | ‘614 ul Bulsaquinu uid ay | UO1193ULOD 404 Suld JBP|OS SeY 1iun ay |

*10/6€0L LY 104 g s1sod ‘00/6€0L LY 404 pasn ag o1 e s3sod !(|) sisod Buizunow 01 pailly ag isnw
yoiym ‘ ,s1aubew uo1193.4409 O dpewW g Ued asn palinbai si AJ1awoab Ja1ses Jo Juswasaoidwil Jaylny e g|

"10/6€01 LY Pue 00/6€0L LY siun uonosjjaq | "bi4

7L87S8ZL /

11
INIRED

o

<

- B+ 909 sz

=0 8'vi0

A

77—

S6
ww ui suoisuawiqg V1iva IVIINVHO3IN

349

W (December 1987




AT1039/00 3122 137 18697
AT1039/01 3122 137 18706

ELECTRICAL DATA

AT 1039/00 AT1039/01
parallel series parallel series
connected connected connected connected
Line deflection coils
inductance 225 uH + 5% 900 uH = 5% 206 uH + 5% 824 uH + 5%
resistance 0,39 Q2 + 5% 1,66 Q + 5% 0,382 £ 5% 1,62 Q + 5%

line deflection current,
for raster scan, at 17 kV| 5,60 A(p-p) £5% | 2,80 A(p-p) £5% | 7,55 A(p-p) + 5% | 3,78 A(p-p) £ 5%
raster scan 194 mm 194 mm 259 mm 259 mm

Field deflection coils

inductance 2,30 mH £ 5% 9,18 mH + 5% 2,40 mH + 5% 9,60 mH = 5%
resistance 2,55 Q + 5% 10,2 2 + 5% 263 £5% 10,5 2 + 5%

field deflection current,
for raster scan, at 17 kV| 2,30 A(p-p) £5% | 1,15 A(p-p) £5% | 1,8 A(p-p) 5% |0,90 A(p-p) £ 5%

raster scan 259 mm 259 mm 194 mm 194 mm
Maximum permissible DC voltage between line and field coils 3000 V
Maximum permissible DC voltage between field coil and yoke ring 300V
Coupling between line and field coils, at 1 V, 500 Hz < 1/100

Note: The values apply at an.ambient temperature of 23 ©C.

1 2 3 4 5 6
Lo e o o ¢l
I
R L]
. VAAANS
line top
field left
field right
line bottom
e Y °
* R
| |
[& &6 o6 & ) o

6 5 4’ 3 2 1
7285485.1

Fig. 2 Diagram of line and field coils; R = 270 2. The beginning of the windings is indicated with @.
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Deflection units

AT1039/00
AT1039/01

Interconnections

terminals to be output terminals*
interconnected live neutral
Line deflection coils
3,4t05', 6’
parallel connection and 3,45,6 3’,1’, 5,6
3,4'1t05,6
series connection 3,4t03',4' 5. 6' 5,6
Field deflection coils
1to 2'
parallel connection and 1,2 1,2
1to 2
series connection 2t02' _]_' 1 .
Geometric distortion, without raster correction and centring magnets
+Y
+X
+Y
194 +X
L

|
| | L
QLH___E'I__ 3y

7Z296470.1

Fig. 3a AT1039/00.

X
'
'

m
44 -
'

—

!
! 259 ] 7295981

Fig. 3b AT1039/01.

* Terminals which are most convenient to be used as output terminals are underlined.
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AT1039/00 3122 137 18697

AT1039/01 3122 137 18706
Obliquity IFy-Gy|<2,0 mm F D G
|Gx-Jx | <2,0 mm
Jy-Hy | <2,0 mm S T
|[Hx-Fx|1<2,0 mm
|Dx|and|Ex| < 0.5 mm A T
[Byland|Cy| < 0.5 mm B|| 1.25 . 97 |ic 194
(4x)
2,5 (4x) = l
2,5(4x) >~
Foh b G Ul 1205 IV
t H E J
1,25 (4x)
S ¥ T 259 7296472.1
4
T Fig. 4b AT1039/01.
259 B||129,5 ° c
Note: The edges of the displayed
raster should fall within
5 v the two rectangles.
- Q7 —>
H E J
7296471.1 194

Fig. 4a AT1039/00.

Spot quality and measurement (refer to Fig. 3)

To be measured according to TVV55-84-0002.
Mean spot dimension is related to the spot at point A.

Mean spot size= 1+s Where; 1 = longest spot axis
2 s = shortest spot axis
Measuring conditions: Vht = 17kV
Vg2 =700 V
la =100 puA

The following values for spot growth are defined with DC-deflection and optimal focus voltage Vga
per measuring point:

spot size B and C = spotsize A + 15% *+ 20%

spot size D and E = spot size A + 15% + 20%

spot size F,G,H andJ = spot size A + 25% + 20%

352 December 1987



Deflection units

AT1039/00
AT1039/01

ENVIRONMENTAL DATA
Maximum operating temperature (average copper temperature)

Maximum possible temperature rise (AT) as a result of coil losses at
50 kHz and 70 kHz respectively

Storage temperature range
Flame retarding
Flammability

ENVIRONMENTAL TESTS
The deflection units withstand the following tests:

95 oC

35 oC
—25to +950C
according to UL1413

according to UL94,
category V1

11 ms, half-sine pulse shape, 350 m/s?, 3 x 6 directions.

Vibration IEC 68-2-6; test Fc, procedure B4;
10-55-10 Hz, amplitude 0,35 mm, 3 x 30 min.
Bump IEC 68-2-29, test Eb;
250 m/s? 1000 bumps, 6 directions.
Shock IEC 68-2-27. test Ea;
Cold IEC 68-2-1, test Ab;
96 h, —25 OC.
Dry heat IEC 68-2-2, test Bb;
96 h, + 95 OC,
Cyclic damp heat |EC 68-2-30, test Db;
21 cycles, + 40 OC.
Damp heat, steady state IEC 68-2-3, test Ca, 21 days.
Change of temperature . |IEC 68-2-14, test Nb;

5 cycles of 2 h at -25 9C and 2 h at + 95 °C,

duration of ane cycle 5 h,
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BEAM CENTRING

The deflection units have two independently movable centring magnets of plastic-bonded Ferroxdure.
These magnets are for placing the electron beam coaxially with the deflection coils. They are magnetized
diametrically. By turning the magnets with respect to each other the resulting field strength is varied.
The direction of the resulting magnetic field is adjusted by turning the magnets simultaneously. The
required torque on the magnets is 35 to 2560 mNm. See also Fig. 5.

The correct position of the magnets ensures freedom from curved lines in the centre of the raster and is
beneficial with regard to raster geometry, deflection defocusing, corner cutting etc. For quality perform-
ance, picture shift should be obtained by applying d.c. current through the deflection coils.

This should be done after adjustment of raster linearity and after correct phasing of displayed informa-
tion in respect of the raster.

minimum resultant
magnetic field

area of

maximum resultant adjustment

magnetic field

—| |-
<15
5

| 7z85482.1

\%

1

Fig. 5.

PACKING

The deflection units are packed on pallets of 10 or 15 boxes.
Each box contains 24 deflection units.

354

December 1987



AT1039/03

DEFLECTION UNIT

® For Data Graphic Displays

® For use with high resolution 31 ¢cm (12 in)/110° monochrome CRTs
® Optimized for minimum deflection defocusing

@ Preset raster geometry for high resolution monitor tube M31-326

QUICK REFERENCE DATA

Deflection angle 1100

Neck diameter of CRT 28,6 mm
Screen diagonal of CRT 31cm
Display format landscape
Line deflection current for full scan, at 17 kV 7,34 A (p-p)
Inductance of line coils, parallel connected 228,5 uH
Field deflection current for full scan, at 17 kV 1,03 A (p-p)
Resistance of field coils, series connected 10,2 Q

APPLICATION

This deflection unit is for Data Graphic Displays, especially when high resolution and/or high
frequency operation is required. It is developed in conjunction with the high resolution monitor tube
M31-326 to provide minimum deflection defocusing and good raster geometry without additional
adjustments.

Deflection unit AT1039/03 is for display in horizontal (landscape, TV) format.
To utilize the full potential of this deflection unit in respect of deflection defocusing, dynamic
focusing has to be applied in horizontal and vertical directions.

The line scan frequency is limited by the temperature of the deflection coils. The practical value
depends on environmental conditions, but in general terms the highest operating frequency is approx.
50 kHz. At this line frequency the temperature rise of the deflection unit is less than 35 ©OC, the
maximum allowed average copper temperature of the unit is 95 ©C, hence, the environmental temper-

ature must not exceed 60 ©C. Where the circuitry and cabinet design are such that an operating environ-

mental temperature of less than 60 ©C is attained, the maximum permissible line frequency may be
higher than the 50 kHz specified.

February 1989
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The following associated wound components are available for use in line time base circuits:

AT2076/84 — universal line output transformer;
AT4042/33A — linearity control unit (parallel connection);
AT4042/08A — linearity control unit (series connection);
ATA4043/64 — line driver transformer;

AT4043/29 — DC shift transformer;

AT4044/35 — amplitude control unit.

A universal monitor design (C64) has been developed, which is based on AT 1039 deflection coils; it
permits adjustment of the operating frequencies to the desired value by replacement of a few
components only.

Further details are available on request.

DESCRIPTION

The line and field deflection coils are basically saddle-shaped and are surrounded by a ferroxcube yoke
ring. A special winding technique guarantees a precise magnetic field and a high reproducibility.
Ferroxdure magnets are provided for beam centring. Provisions are made for mounting raster correction
magnets.

The unit meets the self-extinguishing requirements of CSA, |EC and UL.

The top of the unit is marked.

MOUNTING

The unit should be mounted as far forward as possible on the neck of the tube so that it touches the
cone; the maximum push-on force on the tube is 50 N.

To orient the raster correctly, the unit may be rotated by hand on the neck of the tube, with which it
makes a slip fit. A screw-tightened clamping ring permits it to be locked, both axially and radially, in
the desired position; the tightening torque is 0,75 to 0,90 Nm.
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AT1039/03 3122 137 20433

ELECTRICAL DATA

parallel series
connected connected

Line deflection coils

inductance 228,5 uH + 5% 914 uH £ 5%

resistance 0,410 +5% 1,64 Q2 5%

line deflection current,

for raster scan, at 17 kV 7,34 A (p-p) £ 5% 3,67 A (p-p) £ 5%

raster scan 230 mm 230 mm
Field deflection coils

inductance 2,30 mH £ 5% 9,18 mH + 5%

resistance 2550 £5% 10,22 5%

field deflection current,

for raster scan, at 17 kV 2,06 A (p-p) £ 5% 1,03 A (p-p) 5%

raster scan 170 mm 170 mm
Maximum permissible DC voltage between line and field coils 3000 V
Maximum permissible DC voltage between field coil and yoke ring 300 V
Coupling between line and field coils, at 1 V, 500 Hz < 1/100

Note: The values apply at an ambient temperature of 23 ©C.

1 2 3 4 5 6
s ¢ ¢ ¢ ¢ o]
R
° L]
\AAAS
line top
field left
field right
line bottom
Y °
L]
R
| —
| K S|
6’ 5’ 4’ 3’ 2’ 1
7285485.1

Fig. 2 Diagram of line and field coils; R = 270 Q.
The beginning of the windings is indicated with e.
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Deflection unit

Interconnections

AT1039/03

terminals to be output terminals*®
interconnected live neutral
Line deflection coils
3,4t05', 6’
parallel connected and 3,4,5,6 3, 11’, 5,6
3,4'to5,6
series connection 3,4t0 3, 4 5’, (i’ §_ 6
Field deflection coils
1to 2
parallel connected and 1,2 1, g_
1 to 2 -
series connection 2t0 2 1_’ 1

* Terminals which are most convenient to be used as output terminals are underlined.

Geometric distortion, without raster correction and centring magnets.

+Y

+X

Obliquity

[Fy—Gy| <3,5 mm
|Gx—Jx| <3,56mm
Ny—Hy| <3,5mm
|JHx—Fx| <3,5mm
|Dx| and |Ex| < 0,8 mm
|By| and |Cy| < 0,5 mm

Il
(1= z 1
F D G|
' 1
_4’!* ___A: ¢l 170
1 '
H E' J
- -y -
T T
X '
! 230 7295987
Fig. 3 Raster scan.
F D G
R T
B|| 1.25 . 85 |IC 170
(4x) l
>l
2.5(4x)
| |-
<«—— 115 —»I
H E J
230 7225044
Fig. 4 Obliquity.

Note: The edges of the displayed raster should fall within the two rectangles.
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Spot quality and measurement (refer to Fig. 3)

To be measured in accordance with TVV55-84-0002.
Mean spot dimension is related to the spot at point A.

Mean spot size = I+s Where: | = longest spot axis
2 s = shortest spot axis
Measuring conditions: Vht = 17kV
Vg2 =700V
Il =100uA

The following values for spot growth are defined with DC-deflection and optimal focus voltage Vg4 per
measuring point:

spot size B and C = spot size A + 15% + 20%

spot size D and E = spotsize A + 15% + 20%

spotsize F, G, HandJ = spotsize A + 25% + 20%

ENVIRONMENTAL DATA

Maximum operating temperature (average copper temperature) 95 0C

Maximum possible temperature rise (AT) as a result of coil losses, at 50 kHz 35 °C

Storage temperature range —25to + 95 °C
Flame retarding according to UL1413
Flammability according to UL94,

category V1

ENVIRONMENTAL TESTS
The deflection units withstand the following tests:

Vibration |EC 68-2-6; test Fc, procedure B4;
10-55-10 Hz, amplitude 0,35 mm, 3 x 30 min.
Bump IEC 68-2-29, test Eb;
250 m/s?, 1000 bumps, 6 directions.
Shock IEC 68-2-27, test Ea;
11 ms, half-sine pulse shape, 350 m/s?, 3 x 6 directions.
Cold IEC 68-2-1, test Ab;
96 h, —25 OC.
Dry heat IEC 68-2-2, test Bb;
96 h, + 95 OC.
Cyclic damp heat |EC 68-2-30, test Db;
21 cycles, + 40 OC,
Damp heat, steady state |EC 68-2-3, test Ca, 21 days.
Change of temperature |EC 68-2-14, test Nb;

5 cycles of 2 h at —25 °C and 2 h at + 95 ©C,
duration of one cycle 5 h.
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Deflection unit AT1039/03

BEAM CENTRING

The deflection unit has two independently movable centring magnets of plastic-bonded Ferroxdure.
These magnets are for placing the electron beam coaxially with the deflection coils. They are magnetized
diametrically. By turning the magnets with respect to each other the resulting field strength is varied.
The direction of the resulting magnetic field is adjusted by turning the magnets simultaneously. The
required torque on the magnets is 35 to 2560 mNm. See also Fig. 5.

The correct position of the magnets ensures freedom from curved lines in the centre of the raster and is
beneficial with regard to raster geometry, deflection defocusing, corner cutting etc. For quality perform-
ance, picture shift should be obtained by applying d.c. current through the deflection coils.

This should be done after adjustment of raster linearity and after correct phasing of displayed informa-
tion in respect of the raster.

minimum resultant
magnetic field

maximum resultant area of
magnetic field adjustment
-
<15
>15 | 7285482.1
Fig. 5.

PACKING

The deflection units are packed on pallets of 10 or 15 boxes.
Each box contains 24 deflection units.

January 1988
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DEVELOPMENT DATA
This data sheet contains advance information and AT1039/05

specifications are subject to change without notice.

DEFLECTION UNIT

® For Data Graphic Displays

® For use with high resolution 38 cm (15 in)/110° monochrome CRTs
® Optimized for minimum deflection defocusing

® Preset raster geometry for high resolution monitor tube M38-328

QUICK REFERENCE DATA

Deflection angle 1100

Neck diameter of CRT 28,6 mm
Screen diagonal of CRT 38 cm
Display format landscape
Line deflection current for raster scan, at 17 kV 10,5 A (p-p)
Inductance of line coils, parallel connected 107,5 uH
Field deflection current for raster scan, at 17 kV 0,95 A (p-p)
Resistance of field coils, series connected 104 2
APPLICATION

This deflection unit is for Data Graphic Displays, especially when high resolution and/or high frequency
operation is required. It is developed in conjunction with the high resolution monitor tube M38-328 to
provide minimum deflection defocusing and good raster geometry without additional adjustments.
Deflection unit AT1039/05 is for display in horizontal (landscape, TV) format.

To utilize the full potential of these deflection units in respect of deflection defocusing, dynamic
focusing has to be applied in horizontal and vertical directions.

The line scan frequency is limited by the temperature of the deflection coils. The practical value

depends on environmental conditions, but in general terms the highest operating frequency is approx.

50 kHz, thanks to the use of Litze wire in the line coils. At this line frequency the temperature rise of

the deflection unit is less than 350 C, the maximum allowed average copper temperature of the unit

is 950 C, hence, the environmental temperature must not exceed 60 ©C. Where the circuitry and -
cabinet design are such than an operating environmental temperature of less than 60 ©C is attained, -
the maximum permissible line frequency may be higher than the 50 kHz specified.

To provide some choice of impedances, the terminations of the coils are brought out permitting either
series of parallel connections.

When the coils are connected in parallel it is possible to provide scan at the highest frequency using
existing devices. The impedance of the field coils (series connected) is adjusted for operation with
integrated circuits (e.g. TDA2653A).
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AT1039/05 3322 603 00810

The following associated wound components are available for use in line time base circuits:

AT2076/84 — universal line output transformer;
AT4042/33A — linearity control unit (parallel connection);
AT4042/08A — linearity control unit (series connection);
ATA4043/64 — line driver transformer;

AT4043/29 — DC shift transformer;

AT4044/35 — amplitude control unit.

A universal monitor design (C64) has been developed, which is based on AT 1039 deflection coils;

it permits adjustment of the operating frequencies to the desired value by replacement of a few compo-
nents only.

Further details are available on request.

DESCRIPTION

The line and field deflection coils are basically saddle-shaped and are surrounded by a Ferroxcube yoke
ring. A special winding technique guarantees a precise magnetic field and a high reproducibility.
Ferroxdure magnets are provided for beam centring. Provisions are made for mounting raster correction
magnets.

The unit meets the self-extinguishing requirements of CSA, IEC and UL.

The top of the unit is marked.

MOUNTING

The unit should be mounted as far forward as possible on the neck of the tube so that it touches the
cone; the maximum push-on force on the tube is 50 N.

To orient the raster correctly, the unit may be rotated by hand on the neck of the tube, with which it
makes a slip fit. A screw-tightened clamping ring permits it to be locked, both axially and radially, in
the desired position; the tightening torque is 0,75 to 0,90 Nm.
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AT1039/05

3322 603 00810
ELECTRICAL DATA
parallel series
connected connected

Line deflection coils
inductance
resistance
line deflection current for
raster scan, at 17 kV
raster scan

Field deflection coils
inductance
resistance
field deflection current for
raster scan, at 17 kV
raster scan

107,5 uH £ 5%
0,18 2 £ 10%

10,5 A (p-p) £ 5%
259 mm

2,38 mH £ 5%
268 +5%

19A (p-p) £5%
194 mm

430 uH £ 5%

Maximum permissible DC voltage between line and field coils
Maximum permissible DC voltage between field coil and yoke ring

Coupling between line and field coils, at 1 V, 500 Hz

Note: The values apply at an ambient temperature of 23 ©C

0,722 +5%

5,25 A (p-p) £ 5%

259 mm

95 mH £5%

10,4 2+ 5%

0,95 A (p-p) + 5%

194 mm
3000 Vv
300V
< 1/100

1 2 3 4 6
K N 7]
|
R
° .uuuu
line top
field left
field right
line bottom
L]
R
]
[ & & & 5]
6’ 5 4’ 3 2 1

7285485.1

Fig. 2 Diagram of line and field coils; R = 270 2. The beginning of the windings is indicated with ®,
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Deflection unit AT1039/05

Interconnections

DEVELOPMENT DATA

terminals to be output terminals*
interconnected live neutral
Line deflection coils
3,4t05, 6’
parallel connection and 3,45, 6 3,4',5,6
3,4't0o5,6
series connection 3,4t03, 4’ 5, 6" 5,6
Field deflection coils
1102’
parallel connection and 1,2 1,2
1"1t0 2
series connection 2to2' T 1

* Terminals which are most convenient to be used as output terminals are underlined.

Geometric distortion, without raster correction and centring magnets.
+Y

+X

Fig. 3 Raster scan.

Obliquity |Fy-Gy| <2,0mm
IGx-Jx| <2,0mm
Ny-Hy| <2,0mm
|[Hx-Fx| <2,0 mm
IDx-Ex| <0,5 mm F D G

259 7295981

IBy-Cy| <0,5mm
S T
R f
1,25 .
Fig. 4 Obliquity. Bl (ax) 37 jlc 194
2,5 (4x) = l
| |-
u |<——— 129,56 —>| v
. H E J
Note: The edges of the displayed
raster should fall within 259 7296472.1

the two rectangles.
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Spot quality and measurement (refer to Fig. 3)

To be measured according to TVV55-84-0002.
Mean spot dimension is related to the spot at point A.

Mean spot size=1+s Where; 1 = longest spot axis
2 s = shortest spot axis
Measuring conditions: Vht =17 kV
Vg2 =700V
Il =100 uA

The following values for spot growth are defined with DC-deflection and optimal focus voltage Vg4
per measuring point:

spot size B and C = spot size A + 15% * 20%

spot size D and E = spot size A + 15% *+ 20%

spot size F,G,H and J = spot size A + 25% + 20%

ENVIRONMENTAL DATA

Maximum operating temperature (average copper temperature) 95 0C

Maximum possible temperature rise (AT) as a result of coil losses at 50 kHz 35 ©°C

Storage temperature range —25to + 95 °C
Flame retarding according to UL1413
Flammability according to UL94,

category V1

ENVIRONMENTAL TESTS
The deflection units withstand the following tests:

Vibration |IEC 68-2-6; test Fc, procedure B4;
10-55-10 Hz, amplitude 0,35 mm, 3 x 30 min.
Bump IEC 68-2-29, test Eb;
250 m/s?, 1000 bumps, 6 directions.
Shock IEC 68-2-27, test Ea;
11 ms, half-sine pulse shape, 350 m/s?, 3 x 6 directions.
Cold IEC68-2-1, test Ab;
96 h, —25 OC.
Dry heat IEC68-2-2, test Bb;
96 h, + 95 OC,
Cyclic damp heat IEC 68-2-30, test Db;
21 cycles, + 40 ©C.
Damp heat, steady state IEC 68-2-3, test Ca, 21 days.
Change of temperature IEC68-2-14, test Nb;

5 cyclesof 2 hat —259C and 2 h at + 95 OC,
duration of one cycle 5 h,
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Deflection unit AT1039/05

DEVELOPMENT DATA

BEAM CENTRING

The deflection units have two independently movable centring magnets of plastic-bonded Ferroxdure.
These magnets are for placing the electron beam coaxially with the deflection coils. They are magnetized
diametrically. By turning the magnets with respect to each other the resulting field strength is varied.
The direction of the resulting magnetic field is adjusted by turning the magnets simultaneously. The
required torque on the magnets is 35 to 250 mNm. See alsa Fig. 5.

The correct position of the magnets ensures freedom from curved lines in the centre of the raster and is
beneficial with regard to raster geometry, deflection defocusing, corner cutting etc. For quality perform-
ance, picture shift should be obtained by applying d.c. current through the deflection coils.

This should be done after adjustment of raster linearity and after correct phasing of displayed informa-
tion in respect of the raster.

minimum resultant
magnetic field

area of

maximum resultant adjustment

magnetic field

-—
<15
=15

| 7z85482.1

Fig. 5.

PACKING

The deflection units are packed on pallets of 10 or 15 boxes.
Each box contains 24 deflection units.
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DEVELOPMENT DATA
This data sheet contains advance information and AT1039/O8

ificati bject to ch ithout notice. .
specitications are subject to change without notice AT1039/09

DEFLECTION UNITS

® For Data Graphic Displays

® For use with high resolution 47 cm (20 in) and 41 cm (17 in)/110° monochrome CRTs
® Optimized for minimum deflection defocusing

® Preset raster geometry for high resolution monitor tubes MA7EAA and M41EAA

® Electrical data given is for M47EAA

® Separate types for landscape and portrait formats

QUICK REFERENCE DATA

AT1039/08 AT1039/09
Deflection angle 1100 1100
Neck diameter of CRT 28,6 mm 28,6 mm
Screen diagonal of CRT 47/41 cm 47/41 cm
Display format portrait landscape
Line deflection current for raster scan, at 20 kV 6,27 A (p-p) 8,16 A (p-p)
Inductance of line coils, paralle! connected 230 uH 213 uH
Field deflection current for raster scan, at 20 kV 1,39 A (p-p) 1,08 A (p-p)
Resistance of field coils, series connected 10,4 Q 10,5 &2
APPLICATION

These deflection units are for Data Graphic Displays, especially when high resolution and/or high
frequency operation is required. They are developed in conjunction with the high resolution monitor
tube M47EAA to provide minimum deflection defocusing and good raster geometry without additional
adjustments. The AT1039/08 and AT1039/09 display the same very high performance when used in
conjunction with the M41EAA high resolution monitor tube.

Deflection unit AT1039/08 is for displays in vertical (portrait) format, AT1039/09 for displays in
horizontal (landscape, TV) format.

To utilize the full potential of these deflection units in respect of deflection defocusing, dynamic
focusing has to be applied in horizontal and vertical directions.

The line scan frequency is limited by the temperature of the deflection coils. The practical value
depends on environmental conditions, but in general terms the highest operating frequency is approx.
50 kHz in landscape format and approx. 70 kHz in portrait format. At this line frequency the
temperature rise of the deflection unit is-less than 35 ©C, the maximum allowed average copper

temperature of the unit is 95 OC, hence, the environmental temperature must not exceed 60 ©C. -

Where the circuitry and cabinet design are such that an operating environmental temperature of less
than 60 OC is attained, the maximum permissible line frequency may be higher than the 50 kHz/70 kHz

specified.
To provide some choice of impedances, the termination of the coils are brought out permitting either

series or parallel connections.
When the coils are connected in parallel it is possible to provide scan at the highest frequency using
existing devices. The impedance of the field coils (series connected) is adjusted for operation with

-+

integrated circuits (e.g. TDA2653A).
w ﬁ:ebruary 1989
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AT1039/09 3322 603 00380

The following associated wound components are available for use in line time base circuits:

AT2076/84 — universal line output transformer;

AT4042/33A — linearity control unit (parallel connection);

AT4042/08A — linearity control unit (series connection);

AT4043/64 — line driver transformer;

AT4043/29 - d.c. shift transformer;

AT4044/35 — amplitude control unit.

A universal monitor design (C64) has been developed, which is based on AT 1039 deflection coils;

it permits adjustment of the operating frequencies to the desired value by replacement of a few compo-

nents only.
Further details are available on request.

DESCRIPTION

The line and field deflection coils are basically saddle-shaped and are surrounded by a Ferroxcube yoke
ring. A special winding technique guarantees a precise magnetic field and a high reproducibility.
Ferroxdure magnets are provided for beam centring. Provisions are made for mounting raster correction
magnets.

The units meet the self-extinguishing requirements of CSA, IEC and UL.

The top of the units is marked.

MOUNTING

The unit should be mounted as far forward as possible on the neck of the tube so that it touches the
cone; the maximum push-on force on the tube is 50 N.

To orient the raster correctly, the unit may be rotated by hand on the neck of the tube, with which it
makes a slip fit. A screw-tightened clamping ring permits it to be locked, both axially and radially, in
the desired position; the tightening torque is 0,75 to 0,90 Nm.
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Deflection units
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AT1039/08 3322 603 00470
AT1039/09 3322 603 00380
MECHANICAL DATA
AT1039/08 AT1039/09
parallel series parallel series
connected connected connected connected

Line deflection coils

inductance

resistance

line deflection current,
for raster scan,

at 20 kV

raster scan

Field deflection coils

inductance

resistance

field deflection current,
for raster scan,

at 20 kV

raster scan

230 pH * 5%
0.39 Q2 +5%

6.27 A (p-p) 5%
261 mm

2.33mH +5%
260 £ 5%

2.78 A (p-p) £ 5%
348 mm

920 uH £ 5%
1.56 2 + 5%

3.14 A (p-p) £ 5%
261 mm

9.30 mH + 5%
104 2 £ 5%

1.39 A (p-p) £ 5%
348 mm

213 uH £5%
0.37 2 5%

8.16 A (p-p) + 5%
348 mm

2.38 mH +5%
2632 +5%

2.16 A (p-p) £ 5%
261 mm

852 uH + 5%
1.48 Q + 5%

4.03 A (p-p) £ 5%
348 mm

9.50 mH £ 5%
10.5 2 + 5%

1.08 A (p-p) £5%
261 mm

Maximum permissible DC voltage between line and field coils
Maximum permissible DC voltage between field coil and yoke ring
Coupling between line and field coils, at 1 V, 500 Hz

Note: The values apply at an ambient temperature of 23 ©C.

1 2 3 4 5 6
e
R L]
* \AAAS
line top
field left
field right
line bottom
YA .
L]
R
[ &5 & & & ¥
6’ 5 4’ 3 2’ 1
7285485.1

3000 V
300 V
< 1/100

Fig. 2 Diagram of line and field coils; R = 270 Q. The beginning of the windings is indicated with e,
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Deflection units

AT1039/08
AT1039/09

DEVELOPMENT DATA

Interconnections

terminals to be

output terminals*®

interconnected live neutral
Line deflection coils
3,4t05',6’
parallel connection and 3,4 5,6’ 3,4',5,6
3,4'to5,6
series connection 3,4t03", 4' 5, 6" 56
Field deflection coils
1to 2
parallel connection and _1_’, 2 1,2
1"to 2
series connection 2to 2’ r 1
* Terminals which are most convenient to be used as output terminals are underlined.
Geometric distortion, without raster correction and centring magnets.
+Y
+X
+Y
261 + X
¥
’F_ ) D: el 4
) ' | F D, GT
I
! ' ’ 8 Al c
A — - - —e - -
1, B____+__ Cll 348 L+ : ++ 261
' ‘ | 1 !
| l H E! J
' - - T -
' . I T J
H E. J | |
_ t B T | 348 7295985
I 7295983

Fig. 3a AT1039/08.

Fig. 3b AT1039/09.
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AT1039/08 3322 603 00470

AT1039/09 - , 3322 603 00380
Obliquity |Fy-Gy| < 3.5mm E b G
|Gx-Jx | < 3.5mm
Jy-Hy | < 3.5mm S T
|Hx-Fx| < 3.5mm
|Dx|and|Ex| < 0.8 mm T
|Byland|Cy| < 0.5 mm Bl| 2 A 1305 [lc 261
(4x)
4(4%) 4 (4x) ~c l
X | .
F D G Ul 474 —IV
H E J
2(4x)
._S. : T 348 7221398
[ Fig. 4b AT1039/09.
348 B||174 'L.\ C
Note: The edges of the displayed
raster should fall within
n v the two rectangles.
<—130.5—
H E J
7221397 261

Fig. 4a AT1039/08.

Spot quality and measurement (refer to Fig. 3)

To be measured according to TVV55-84-0002.
Mean spot dimension is related to the spot at point A.

Mean spot size= 1+s Where; 1= longest spot axis
2 s = shortest spot axis
Measuring conditions: Vht = 20 kV
Vg2 =700V
Il =100 A

The following values for spot growth are defined with DC-deflection and optimal focus voltage Vgq
per measuring point:

spot size B and C = spotsize A + 15% = 20%

spot size D and E = spot size A + 15% + 20%

spot size F,G,H andJ = spot size A +25% * 20%
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Deflection units

AT1039/08
AT1039/09

DEVELOPMENT DATA

ENVIRONMENTAL DATA

Maximum operating temperature (average copper temperature) 95 oC

Maximum possible temperature rise (AT) as a result of coil losses at

50 kHz and 70 kHz respectively
Storage temperature range

Flame retarding
Flammability

ENVIRONMENTAL TESTS

35 oC
—25t0+950C

according to UL1413
according to UL94,

category V1

The deflection units withstand the following tests:

Vibration

Bump

Shock

Cold

Dry heat

Cyclic damp heat

Damp heat, steady state
Change of temperature

|IEC 68-2-6; test Fc, procedure B4;
10-55-10 Hz, amplitude 0,35 mm, 3 x 30 min.

IEC 68-2-29, test Eb;
250 m/s?, 1000 bumps, 6 directions.

IEC 68-2-27. test Ea;

11 ms, half-sine pulse shape, 350 m/s?, 3 x 6 directions.

|IEC 68-2-1, test Ab;
96 h, —25 ©C.
IEC 68-2-2, test Bb;
96 h, + 95 OC.

|EC 68-2-30, test Db;
21 cycles, + 40 ©C.
IEC 68-2-3, test Ca, 21 days.

IEC 68-2-14, test Nb;
5 cyclesof 2h at —2569C and 2 h at + 95 OC,

P R T - N

duration of one cycie 5 h.

l ' October 1987
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BEAM CENTRING

The deflection units have two independently movable centring magnets of plastic-bonded Ferroxdure.
These magnets are for placing the electron beam coaxially with the deflection coils. They are magnetized
diametrically. By turning the magnets with respect to each other the resulting field strength is varied.
The direction of the resulting magnetic field is adjusted by turning the magnets simultaneously. The
required torque on the magnets is 35 to 250 mNm. See also Fig. 5.

The correct position of the magnets ensures freedom from curved lines in the centre of the raster and is
beneficial with regard to raster geometry, deflection defocusing, corner cutting etc. For quality perform-
ance, picture shift should be obtained by applying d.c. current through the deflection coils.

This should be done after adjustment of raster linearity and after correct phasing of displayed informa-
tion in respect of the raster.

minimum resultant
magnetic field

area of

maximum resultant adjustment

magnetic field

>15 | 7z85482.1

Fig. 5.

PACKING

The deflection units are packed on pallets of 10 or 15 boxes.
Each box contains 24 deflection units.

378 October 1987\ (



DEVELOPMENT DATA
This' (?aza' sheet cont?ins advance information ?nd AT1039/2O
specifications are subject to change without notice. AT1039/21

DEFLECTION UNITS

For Data Graphic Displays

For use with high resolution 36 cm (15 in)/110 FLAT SQUARE monochrome CRT's
Optimized for minimum deflection defocusing

Preset raster geometry for high resoiution monitor tube M36EAB

Separate types for landscape and portrait formats

QUICK REFERENCE DATA

AT1039/20 AT1039/21
Deflection angle 1100 1100
Neck diameter of CRT 28.6 mm 28.6 mm
Screen diagonal of CRT 36 cm 36 cm
Display format portrait landscape
Line deflection current for raster scan, at 17 kV 5.66 A (p-p) 7.64 A (p-p)
Inductance of line coils, parallel connected 233 uH 205 uH
Field deflection current for raster scan, at 17 kV 1.32 A (p-p) 0.95 A (p-p)
Resistance of field coils, series connected 10.0Q 10.4
APPLICATION

These deflection units are for Data Graphic Displays, especially when high resolution and/or high
frequency operation is required. They are developed in conjunction with the high resolution monitor
tube M3BEAB to provide minimum deflection defocusing and good raster geometry without additional
adjustments.

Deflection unit AT1039/20 is for displays in vertical (portrait) format, AT1039/21 for displays in
horizontal (landscape, TV) format.

To utilize the full potential of these deflection units in respect of deflection defocusing, dynamic
focusing has to be applied in horizontal and vertical directions.

The line scan frequency is limited by the temperature of the deflection coils. The practical value

depends on environmental conditions, but in general terms the highest operating frequency is approx.

50 kHz in landscape format and approx. 70 kHz in portrait format. At this line frequency the

temperature rise of the deflection unit is less than 35 OC, the maximum allowed average copper

temperature of the unit is 95 OC, hence, the environmental temperature must not exceed 60 ©C. -
Where the circuitry and cabinet design are such that an operating environmental temperature of less

than 60 OC is attained, the maximum permissible line frequency may be higher than the 50 kHz/70 kHz <«—
specified.

To provide some choice of impedances, the termination of the coils are brought out permitting either

series or parallel connections.

When the coils are connected in parallel it is possible to provide scan at the highest frequency using
existing devices. The impedance of the field coils (series connected) is adjusted for operation with

integrated circuits (e.g. TDA2653A).
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AT1039/21 3322 603 00550

The following associated wound components are available for use in line time base circuits:

AT2076/84 — universal line output transformer;

AT4042/33A — linearity control unit (parallel connection);

AT4042/08A — linearity control unit (series connection);

AT4043/64 - line driver transformer;

AT4043/29 — d.c. shift transformer;

AT4044/35 — amplitude control unit.

A universal monitor design (C64) has been developed, which is based on AT 1039 deflection coils;

it permits adjustment of the operating frequencies to the desired value by replacement of a few compo-

nents only.
Further details are available on request.

DESCRIPTION

The line and field deflection coils are basically saddle-shaped and are surrounded by a Ferroxcube yoke
ring. A special winding technique guarantees a precise magnetic field and a high reproducibility.
Ferroxdure magnets are provided for beam centring. Provisions are made for mounting raster correction
magnets.

The units meet the self-extinguishing requirements of CSA, IEC and UL.

The top of the units is marked.

MOUNTING

The unit should be mounted as far forward as possible on the neck of the tube so that it touches the
cone; the maximum push-on force on the tube is 50 N.

To orient the raster correctly, the unit may be rotated by hand on the neck of the tube, with which it

makes a slip fit. A screw-tightened clamping ring permits it to be locked, both axially and radially, in
the desired position; the tightening torque is 0.75 to 0.90 Nm.
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Deflection units
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3322 603 00540
3322 603 00550

AT1039/20
AT1039/21

ELECTRICAL DATA

AT1039/20 AT1039/21
parallel series parallel series
connected connected connected connected

Line deflection coils

inductance
resistance

233 uH = 5%
0.38 2 £ 5%

932 uH + 5%
1.562 Q2 +5%

205 pH + 5%
0.35Q 5%

820 uH * 5%
1.40 Q * 5%

line deflection current for
raster scan at 17 kV
raster scan

5.66 A(p.p) = 5%
200 mm

2.83A(p-p) £ 5%
200 mm

7.64A(p-p) +5%
267 mm

3.82A(p-p) 5%
67 mm

Field deflection coils

2.20 mH £ 5%
2502 + 5%

8.80 mH = 5%
10.0 2 + 5%

2.38 mH + 5%
2.60 82 £ 5%

inductance

resistance

field deflection current for
raster scan at 17 kV

9.50 mH + 5%
10.4 2 + 5%

2.64 A(p-p) = 5%| 1.32 A(p-p) £5% | 1.80 A(p.p) 5% |0.95 A(pp) + 5%

raster scan 267 mm 267 mm 200 mm 200 mm
Maximum permissible DC voltage between line and field coils 3000 V
Maximum permissible DC voltage between field coil and yoke ring 300 V
Coupling between line and field coils, at 1 V, 500 Hz < 1/100

Note: The values apply at an ambient temperature of 23 °©C.

1 2 3 4 5 6
[ o

Lo

0
<o
—0

“\VAAAS
line top
field left
field right
line bottom
Y\ °
°
R
& & & §]
6 5’ 4’ 3 2 1

7285485.1

Fig. 2 Diagram of line and field coils; R = 270 £2. The beginning of the windings is indicated with ®.
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DEVELOPMENT DATA

Deflection units AT1039/20
AT1039/21
Interconnections
terminals to be output terminals*
interconnected live neutral
Line deflection coils
3,4t05', 6’
parallel connection and 3,4 5,6 3, _4_’, 5,6
3,4't05,6
series connection 3,4t03', 4" 5’,2’_ i 6
Field deflection coils
1to 2'
parallel connection and 1,2 1,2
1"to 2
series connection 2to 2' N a1

* Terminals which are most convenient to be used as output terminals are underlined.

Geometric distortion, without raster correction and centring magnets.

+Y

+X

200

— - +

F D

]
!
'

|

]

TL;B____A% -
E

]

90“— 267

7295984

Fig. 3a AT1039/20.

+Y

+X

-—=s - “+1 200

l 7295986

Fig. 3b AT1039/21.
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AT1039/20 3322 603 00540

AT1039/21 3322 603 00550
Obliquity |Fy-Gy| < 2.5mm F D G
|Gx-Jx | < 2.5mm
[Jy-Hy | < 2.5mm S T
|Hx-Fx| < 2.5 mm T
|Dx|and|Ex| < 0.8.-mm A
|Byland|Cy| < 0.5 mm Bl .29 ‘ 100 fic 200
2.5 (4x) ~E l
2.5 (4x) e
¥ G H E J
t
s 1.+25 (4x) T 267 7222105
T } Fig. 4b AT1039/21.
267 B||133.5 e C
Note: The edges of the displayed
J raster should fall within
5 v the two rectangles.
<100 —
H E J
7222106 200

Fig. 4a AT1039/20.

Spot quality and measurement (refer to Fig. 3)

To be measured according to TVV55-84-0002.
Mean spot dimension is related to the spot at point A.

Mean spotsize= 1+s Where; 1= longest spot axis
> s = shortest spot axis
Measuring conditions: Vht = 17 kV
Vg2 =700V
la =100 A

The following values for spot growth are defined with DC-deflection and optimal focus voltage Vg4
per measuring point:

spot size B and C = spotsize A + 15% + 20%

spot size D and E = spotsize A + 15% * 20%

spot size F,G,H andJ = spot size A +25% + 20%
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Deflection units AT1039/20

AT1039/21
ENVIRONMENTAL DATA
Maximum operating temperature (average copper temperature) 95 oC
Maximum possible temperature rise (AT) as a result of coil losses at
50 kHz and 70 kHz respectively 35 oC
Storage temperature range —25to+950C
Flame retarding according to UL1413
Flammability according to UL94,
category V1
ENVIRONMENTAL TESTS
The deflection units withstand the following tests:
Vibration IEC 68-2-6; test Fc, procedure B4;
10-55-10 Hz, amplitude 0,35 mm, 3 x 30 min.
Bump |IEC 68-2-29, test Eb;
250 m/s? 1000 bumps, 6 directions.
Shock IEC 68-2-27. test Ea;
11 ms, half-sine pulse shape, 350 m/s?, 3 x 6 directions.
g coud IEC 68-2-1, test Ab;
g 96 h, —25 OC.
E Dry heat IEC 68-2-2, test Bb;
w 96 h, + 95 OC,
nE. Cyclic damp heat IEC 68-2-30, test Db;
S 21 cycles, + 40 OC.
w
5 Damp heat, steady state IEC 68-2-3, test Ca, 21 days.
o Change of temperature IEC 68-2-14, test Nb;

5 cyclesof 2 hat —259C and 2 h at + 95 ©OC,
duration of one cycle 5 h.
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BEAM CENTRING

The deflection units have two independently movable centring magnets of plastic-bonded Ferroxdure.
These magnets are for placing the electron beam coaxially with the deflection coils. They are magnetized
diametrically. By turning the magnets with respect to each other the resulting field strength is varied.
The direction of the resulting magnetic field is adjusted by turning the magnets simultaneously. The
required torque on the magnets is 35 to 250 mNm. See also Fig. 5.

The correct position of the magnets ensures freedom from curved lines in the centre of the raster and is
beneficial with regard to raster geometry, deflection defocusing, corner cutting etc. For quality perform-
ance, picture shift should be obtained by applying d.c. current through the deflection coils.

This should be done after adjustment of raster linearity and after correct phasing of displayed informa-
tion in respect of the raster.

minimum resultant
magnetic field

area of

maximum resultant adjustment

magnetic field

|—
<15

>15 | 7z85482.1

Fig. 5.

PACKING

The deflection units are packed on pallets of 10 or 15 boxes.
Each box contains 24 deflection units.
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DEVELOPMENT DATA
This data sheet contains advance information and AT1 039/39

specifications are subject to change without notice.

DEFLECTION UNIT

For Data Graphic Displays

For use with high resolution 47 ¢cm (20 in) and 41 cm (17 in)/110° monochrome CRTs
Optimized for minimum deflection defocusing

Preset raster geometry for high resclution monitor tubes M47EAA and M41EAA
Electrical data given is for M47EAA

QUICK REFERENCE DATA

Deflection angle 1100

Neck diameter of CRT 28,6 mm
Screen diagonal of CRT 47/41 cm
Display format landscape
Line deflection current for raster scan, at 17,5 kV 11,0 A (p-p)
Inductance of line coils, parallel connected 111 uA
Field deflection current for raster scan, at 17,5 kV 1,04 A (p-p)
Resistance of field coils, series connected 104 Q
APPLICATION

This deflection unit is for Data Graphic Displays, especially when high resolution and/or high frequency
operation is required. It is developed in conjunction with the high resolution monitor tube M47EAA to
provide minimum deflection defocusing and good raster geometry without additional adjustments.
Defiection unit AT 1039/39 is for dispiays in horizontai {iandscape, TV) format.

The AT1039/39 displays the same very high performance when used in conjunction with the M41EAA
high resolution monitor tube.

To utilize the full potential of these deflection units in respect of deflection defocusing, dynamic
focusing has to be applied in horizontal and vertical directions.

The line scan frequency is limited by the temperature of the deflection coils. The practical value

depends on environmental conditions, but in general terms the highest operating frequency is approx.

50 kHz. At this line frequency the temperature rise of the deflection unit is less than 35°C,

the maximum allowed average copper temperature of the unit is 95 °C, hence, the environmental
temperature must not exceed 60 °C. Where the circuitry and cabinet design are such than an -—
operating environmental temperature of less than 60 °C is attained, the maximum permissible -
line frequency may be higher than the 50 kHz specified.

To provide some choice of impedances, the terminations of the coils are brought out permitting either

series or parallel connections.

When the coils are connected in parallel it is possible to provide scan at the highest frequency using

existing devices. The impedance of the field coils (series connected) is adjusted for operation with

integrated circuits (e.g. TDA2653A).
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The following associated wound components are available for use in line time base circuits:

AT2076/84 — universal line output transformer;
AT4042/33A — linearity control unit (parallel connection);
AT4042/08A — linearity control unit (series connection);
AT4043/64 - line driver transformer;

ATA4043/29 — DC. shift transformer;

AT4044/35 — amplitude control unit.

A universal monitor design (C64) has been developed, which is based on AT 1039 deflection coils;

it permits adjustment of the operating frequencies to the desired value by replacement of a few compo-
nents only.

Further details are available on request.

DESCRIPTION

The line and field deflection coils are basically saddle-shaped and are surrounded by a Ferroxcube yoke
ring. A special winding technique guarantees a precise magnetic field and a high reproducibility.
Ferroxdure magnets are provided for beam centring. Provisions are made for mounting raster correction
magnets.

The unit meets the self-extinguishing requirements of CSA, IEC and UL.

The top of the unit is marked.

MOUNTING

The unit should be mounted as far forward as possible on the neck of the tube so that it touches the
cone; the maximum push-on force on the tube is 50 N.

To orient the raster correctly, the unit may be rotated by hand on the neck of the tube, with which it
makes a slip fit. A screw-tightened clamping ring permits it to be locked, both axially and radially, in
the desired position; the tightening torque is 0,75 to 0,90 Nm.
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AT1039/39 3322 603 00730

ELECTRICAL DATA

parallel connected

series connected

Line deflection coils
inductance
resistance
line deflection current for
raster scan, at 17,5 kV

111 uH £5%
0.18 Q2 + 10%

11.0A (p-p) £ 5%

raster scan 348 mm

Field deflection coils
inductance 2.38 mH £ 5%
resistance 2.60 2 +5%

field deflection current for
raster scan, at 17.5 kV
raster scan

2.08 A (p-p) £ 5%
261 mm

444 yH £ 5%
0.72Q 5%

5.60 A (p-p) £ 5%
348 mm

9.5 mH 5%
104 Q £5%

1.04 A (p-p) £ 5%
261 mm

Maximum permissible DC voltage between line and field coils
Maximum permissible DC voltage between field coil and yoke ring
Coupling between line and field coils, at 1 V, 500 Hz

Note: The values apply at an ambient temperature of 23 °C

3000 V
300 V
< 1/100

1 2 3 4 5
ER=
R L]
* \AAAS
line top
field left
field right
line bottom
O .
L]
R
[ & & & & |
6’ 5 4 3 2’ 1
7285485.1

Fig. 2 Diagram of line and field coils; R = 270 Q2. The beginning of the windings is indicated with ®.
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Deflection unit

AT1039/39

DEVELOPMENT DATA

Interconnections

terminals to be output terminals*
interconnected live neutral
Line deflection coils
3,4t05', 6’
parallel connection and 3,4,5,6 3_‘1 5,6
3,4'to5,6
series connection 3,4t03', 4’ 5,6 56
Field deflection coils
1t02’
parallel connection and 1,2 1,2
1"to 2
series connection 2to2' 1 1

* Terminals which are most convenient to be used as output terminals are underlined.

Geometric distortion, without raster correction and centring magnets.

Obliquity

|Fy-Gy| < 3,5 mm
|Gx-dx | < 3,5 mm
Jy-Hy | < 3,5 mm
|Hx-Fx| < 3,5 mm

IDx| and [Ex| < 0,8 mm
Byl and |Cy| <0,5 mm

Fig. 3 Raster scan.

Fig. 4 Obliquity.

Note: The edges of the displayed raster
should fall within the two rectangles.

+Y
+X
-
— - -
r[? D; G|
_IAB Al C‘ 201
E“v_f = 7’277 T e o ol £01
1 '
H E' J
- - - R
| T
: J
| 348 7295985
F D G
R !
B . 1305 ||C 261
2 (4x) l
|-
4 (4x)
||
<« 174 —»I
H E J
348
7295988
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Spot quality and measurement (refer to Fig. 3)

To be measured according to TVV55-84-0002.
Mean spot dimension is related to the spot at point A.

Mean spot size=1+s Where; 1 = longest spot axis
2 s = shortest spot axis
Measuring conditions: Vht = 17,6 kV
Vg2 =700V
la =100 uA

The following values for spot growth are defined with DC-deflection and optimal focus voltage Vgq
per measuring point:

spot size B and C = spot size A + 156% * 20%
spot size D and E = spot size A + 15% + 20%
spot size F,G,H and J = spot size A + 25% * 20%

ENVIRONMENTAL DATA
Maximum operating temperature (average copper temperature) 95 oC
Maximum possible temperature rise (AT) as a result of coil losses at 50 kHz 35 ©C

Storage temperature range —25to + 95 °C
Flame retarding according to UL1413
Flammability according to UL94,

category V1

ENVIRONMENTAL TESTS
The deflection units withstand the following tests:

Vibration IEC 68-2-6; test Fc, procedure B4;
10-565-10 Hz, amplitude 0,35 mm, 3 x 30 min.
Bump IEC 68-2-29, test Eb;
250 m/s?, 1000 bumps, 6 directions.
Shock IEC 68-2-27, test Ea;
11 ms, half-sine pulse shape, 350 m/s?, 3 x 6 directions.
Cold IEC68-2-1, test Ab;
96 h, —25 ©C.
Dry heat |IEC68-2-2, test Bb;
96 h, + 95 OC,
Cyclic damp heat IEC 68-2-30, test Db;
21 cycles, + 40 ©C.
Damp heat, steady state IEC 68-2-3, test Ca, 21 days.
Change of temperature IEC 68-2-14, test Nb;

5 cycles of 2 h at —25 ©C and 2 h at + 95 ©C,
duration of one cycle 5 h,
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Deflection unit AT1039/39

DEVELOPMENT DATA

BEAM CENTRING

The deflection units have two independently movable centring magnets of plastic-bonded Ferroxdure.
These magnets are for placing the electron beam coaxially with the deflection coils. They are magnetized
diametrically. By turning the magnets with respect to each other the resulting field strength is varied.
The direction of the resulting magnetic field is adjusted by turning the magnets simultaneously. The
required torque on the magnets is 35 to 250 mNm. See also Fig. 5.

The correct position of the magnets ensures freedom from curved lines in the centre of the raster and is
beneficial with regard to raster geometry, deflection defocusing, corner cutting etc. For quality perform-
ance, picture shift should be obtained by applying d.c. current through the deflection coils.

This should be done after adjustment of raster linearity and after correct phasing of displayed informa-
tion in respect of the raster.

minimum resultant
magnetic field

area of

maximum resultant adjustment

magnetic field

|-
<15

>15 | 7z85482.1

Fig. 5.

PACKING

The deflection units are packed on pallets of 10 or 15 boxes.
Each box contains 24 deflection units.
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DATA HANDBOOK SYSTEM



DATA HANDBOOK SYSTEM

Our Data Handbook System comprises more than 60 books with specifications on electronic
components, subassemblies and materials. It is made up of six series of handbooks:

INTEGRATED CIRCUITS

DISCRETE SEMICONDUCTORS

DISPLAY COMPONENTS

PASSIVE COMPONENTS*

PROFESSIONAL COMPONENTS**

MATERIALS*

The contents of each series are listed on pages iii to viii.

The data handbooks contain all pertinent data available at the time of publication, and each is revised
and reissued periodically.

When ratings or specifications differ from those published in the preceding edition they are indicated
with arrows in the page margin. Where application is given it is advisory and does not form part of the
product specification.

Condensed data on the preferred products of Philips Components is given in our Preferred Type Range
catalogue (issued annually).

Information on current Data Handbooks and how to obtain a subscription for future issues is
available from any of the Organizations listed on the back cover.
Product specialists are at your service and enquiries will be answered promptly.

* Will replace the Components and materials (green) series of handbooks.
** Will replace the Electron tubes (blue) series of handbooks.
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INTEGRATED CIRCUITS

This series of handbooks comprises:

code handbook title
1C01 Radio, audio and associated systems
Bipolar, MOS
1C02a/b Video and associated systems
Bipolar, MOS
1C03 ICs for Telecom
Bipolar, MOS
Subscriber sets, Cordless Telephones
1C04 HE4000B logic family
CMOS
1C05 Advanced Low-power Schottky (ALS) Logic Series
1C06 High-speed CMOS; PC74HC/HCT/HCU
Logic family
1C07 Advanced CMOS logic (ACL)
1C08 ECL 10K and 100K logic families
ICO9N TTL logic series
1C10 Memories
MOS, TTL, ECL
IC11 Linear Products
Supplement  Linear Products
to IC11
IC12 12C-bus compatible ICs
IC13 Semi-custom
Programmable Logic Devices (PLD)
IC14 Microcontrollers
NMOS, CMOS
IC15 FAST TTL logic series
Supplement
to IC15 FAST TTL logic series
IC16 CMOS integrated circuits for clocks and watches
1C17 ICs for Telecom
Bipolar, MOS
Radio pagers
Mobile telephones
ISDN
IC18 Microprocessors and peripherals
IC19 Data communication products
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DISCRETE SEMICONDUCTORS

This series of data handbooks comprises:

current new

code code handbook title

S1 SCO01 Diodes
High-voltage tripler units

S2a SC02*  Power diodes
S2b SC03*  Thyristors and triacs

S3 SC04*  Small-signal transistors

S4a SC05 Low-frequency power transistors and hybrid IC power modules
S4b SC06 High-voltage and switching power transistors

S5 SCO07*  Small-signal field-effect transistors

S6 SC08*  RF power transistors

SC09 RF power modules
S7 SC10 Surface mounted semiconductors
S8a SC11*  Light emitting diodes
S8b SC12 Optocouplers

S9 SC13* PowerMOS transistors

S10 SC14* Wideband transistors and wideband hybrid IC modules
S11 SC15 Microwave transistors

S15**  SC16 Laser diodes

$13 SC17 Semiconductor sensors

S14 SC18*  Liquid crystal displays and driver ICs for LCDs

* Not yet issued with the new code in this series of handbooks.
** New handbook in this series; will be issued shortly.
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DISPLAY COMPONENTS

This series of data handbooks comprises:

current new

handbook title

code code

T8 DCO1 Colour display systems

T16 DC02 Monochrome monitor tubes and deflection units
c2 DCO3* Television tuners, coaxial aerial input assemblies
Cc3 DC04* Loudspeakers

C20 DCO05* Wire-wound components for TVs and monitors

* These handbooks are currently issued in another series; they are not yet
issued in the Display Components series of handbooks.
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PASSIVE COMPONENTS

This series of data handbooks comprises:

current MW handbook title

code code

c14 PAO1 Electrolytic capacitors; solid and non-solid
C11 PA0O2* Varistors, thermistors and sensors

C12 PAO3* Potentiometers, encoders and switches

Cc7 PAO4* Variable capacitors

c22 PAO5*  Film capacitors

C15 PA06* Ceramic capacitors

Cc9 PAO7* Piezoelectric quartz devices

Cc13 PAO8*  Fixed resistors

* Not yet issued with the new code in this series of handbooks.
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PROFESSIONAL COMPONENTS

This series of data handbooks comprises:

(c:z;r:nt 22‘3’8 handbook title

T * Power tubes for RF heating and communications

T2a * Transmitting tubes for communications, glass types

T2b * Transmitting tubes for communications, ceramic types

T3 PCO1** High-power klystrons

T4 * Magnetrons for microwave heating

T5 PC0O2** Cathode-ray tubes

T6 PCO3** Geiger-Miiller tubes

T9 PC04** Photo and electron multipliers

T10 PC0O5** Plumbicon camera tubes and accessories

T PC06 Microwave diodes and sub-assemblies

T12 PC07 Vidicon and Newvicon camera tubes and deflection units

T13 PC08 Image intensifiers

T15 PC09** Dry reed switches

c8 PC10 Variable mains transformers; annular fixed transformers
PC11 Solid state image sensors and peripheral integrated circuits

* These handbooks will not be reissued.
** Not yet issued with the new code in this series of handbooks.
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MATERIALS

This series of data handbooks comprises:

current new

code code handbook title

c“} MAO1* Soft Ferrites

C5
C16 MAO2** Permanent magnet materials
c19 MAO3** Piezoelectric ceramics

* Handbooks C4 and C5 will be reissued as one handbook having the new code
MADO1.
** Not yet issued with the new code in this series of handbooks.
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