T

EIA TEB21 79 BN 3234600 0007121 3 mm

APRIL 1979

TEPAC ENGINEERING BULLETIN No. 21

RASTER DOT ALPHA NUMERIC

PRESENTATIONS

CRT CONSIDERATIONS FOR

| FORMULATED BY
EIA TUBE ENGINEERING PANEL ADVISORY COUNCIL

| Documents
Document Sharing Hub
c?pyﬂghuﬁemmu&v_uuumu Industry Associdtion :
Pfdvided by IHS Markit underTicar /—’-‘m—’_—\\ . =
No reproduction or networking permitted without ense frgm IHS 7 Not for Resale, - A

13 1
_Full documentldeta_ils: ECIA T‘.EB 211979 - \ ;


http://www.avadocuments.com/doc/ecia-teb-21-1979
http://www.avadocuments.com/doc/ecia-teb-21-1979

Copyright Electronic Components-taet

EIA TEB2l 79 EM 3234600 0007Lc2e 5 WA

NOTICE

EIA Engineering Standards and Publications are designed to serve the public
interest through eliminating misunderstandings between manufacturers and
purchasers, facilitating interchangeability and improvement of products, and
assisting the purchaser in selecting and obtaining with minimum delay the
proper product for his particular need. Existence of such Standards and Pub-
lications shall not in any respect preclude any member or non-member of EIA
from manufacturing or selling products not conforming to such Standards and
Publications, nor shall the existence of such Standards and Publications preclude
their voluntary use by those other than EIA members, whether the standard is
to be used either domestically or internationally.

Recommended Standards and Publications are adopted by EIA without regard to

whether or not their adoption may involve patents on articles, materials, or
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CRT CONSIDERATIONS FOR
RASTER DOT ALPHA NUMERIC
PRESENTATIONS

By

Freder1ck G. Oess, Dir. of Display Tube Eng1neer1ng
Clinton Electronics Corporation, Rockford, I11.

- ABSTRACT

' The purpose of this article is to describe some of the major CRT para-
meters and how they relate to each other, as well as the data presentation
method provided by Clinton Electronics Corporat1on s tube data sheets. The
stress is on optimization of raster-dot, alpha-numeric d1sp1ays, based on
tubes using unipotential focus lenses and magnetic deflection.

PRELIMINARY NOTES

The general forms of CRT data sheets, as they have evo1ved over the years,
provide the monitor des1gner with very useful information on mechan1ca1
dimensions of the tube, max imum electrical operat1ng levels for the various
electrodes, 1nter—e1ectrode capacitance values, etc Their shortcoming,
however, lies in the failure to describe more fu11y the total operating -
conditions in terms of spot size and 11ght output over the useful operating
range of the tube. What is offered, at best, is a typical set of operating

.conditions at some single fixed Gr1d #2 vo]tage (VGZ) and final anode
voltage (E ) Under given cond1t1ons of writing speed, repetition rate and

. - drive, the tube is specified to provide a certain minimum value of integrated
‘ raster luminance at a given maximum line width, usually measured in terms of
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shrinkfngjraster values. This has resulted in the~tottowing tynes of actions
by most monitor designers: o

1. Straightforward use of the stated "typical" operating conditions
without any attempt to optimize the tube performance in terms of the desired
display. o S
2. The blind acceptance of a fixed Grid #2 voltage, and thereby a
great deal of performance vartation. from unit to unit due to the normally
expected cutoff variations from tube to tube.

3. The design of systems on the basis of a few samp1e tubes from a
single tube run, and the resulting bitter disappointment in the operating
parameters when the full range of tube variability is ekperienced during
subsequent production. |

4. A conscientious effort, at some design-t1me expense to obta1n
additional information from the tube designer.

Further difficulties arise when such specifications are copied and

subsequently sent out for quotation by other tube manufacturers. It should .
be noted that it is quite possible to deve]op a great number of tube des1gns .
which will meet such a specification at the given ”typ1ca1" openat1ng cond1t1ons,
but a1l of these designs will deviate considerably from the original ‘tube

(and each other) once these "typical" conditions are changed. If an 1dent1ca1
tube replacement is required, such specittcations are inadequate, even to the

point of being useless. Only exact electron optical “"copies" will provide

identtcal performance characteristics. o -

Displays prov1d1ng alpha-numeric data presentat1on by the naster-dot
method have. denerally grown out of the less expensive standard monochrome TV
tubes and associated circuit technoTogy In recent years, however, demands
for improved performance have forced a considerable degree of soph1st1cat1on,
applying increased pressure on both circuit and tube des1gners Since today
monitors of the raster-dot type represent, by far, the largest share of the
market for dfsplay CRTs, the need for better enq1neer1ng commun1cat1ons o
between tube and monitor designer is essential. The establishment of
a mean1ngfu1 spec1f1cat1on format is one form such communicat1on can take o
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The other important factor involves conveyance by the tube designer of some
very basic information about tube operating theory.

THEORETICAL AND DESIGN CONSIDERATIONS

This article will explain-the advantage of a means of describing the
operating parameters of any cdmmon type of CRT, in terms of its most basic
form. Furthermore, the writer will attempt to clarify some fundamental tube
parameters relationships, thereby providing a clearer understanding
of what can be done to maximize tube performance. ~For the sake of clarity
and brevity, the discussion will be mainly baéed on tubes using gun designs
with a preaccelerator or buffer anode (G2), a unipotential focusing lens
and no limiting apertures. However, the methods of data presentation des-
cribed are generally applicable to magnefic and eTéctro-static deflection
tubes, using either unipotential, bipotential or magﬁéticffocus, with or

"~ without Timiting apertures. Figure 1 shows .a scheMatic of a gun with typical
. electrode voltage ranges. The general form of the electron beam is indicated
in Figure 2. Also noted are the parameters which shall subsequently be
referred to. In the latter figure the radial dimensions are greatly exag-
gerated to better illustrate the relationships involved.

To simplify the theoretical discussion, this analysis of CRTs uses the
cathode as the reference potential. The cathode (K) provides a continuous
source of electrons which form a space charge cloud in front of the emitter
surface. The emitted electrons have Maxwellian thermal velocity distributions
in both axial and radial directiqns._ These distributions 1imit the attainable
spot size in any CRT. The purpoée of Grid #1\(61)415 to constrict the field
penetration of Grid #2 (G2) into the cathode space, thereby permitting the
amount eof current drawn from the space .charge cloud ﬁo’bg controlled.

The combination of the aforegoing elements constitutes the triode generator,
or simply the triode. For a_given-GZ vo]tagg,(VGz), the negative voltage
on the Gl necessary to provide visual extinction of the undeflected spot is.
called the spot cutoff. In any CRT, the optimum cathode current, I., can

. be readily calculated from one of the following formulae:
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Figure 1 CRT Schema'tikc
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SCHEMATIC OF ELECTRON RAY DIVERGING FROM THE CENTER OF TH
CROSSOVER. (TOP) (Equivalent thin lénses assumed. Ray
distortion in focus region omitted for clarity.

SCHEMATIC OF BEAM ENVELOPE. {BOT:TOM)
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Figure 2 Electron Beam- ' ‘
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Where:
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-5 -
= kv bye(l-5-¥) - | | <
¢ "'p . .
' 2.3 ' '
P = 3e 28y
v = [Vpl/1Vel
o 3-0y-1.5 | | h |
_ ,u3.5,-2.0
I = KV V™ <3

X = the modulation constant is a design function of the triode. Its'
value varies from about 3 to 4.5 with 3.5 being a conservative level
in tubes designed for raster-dot applications.

v

- the cutoff voltage is the negatiye'vo1tage on Gl necessary to'just

. extinguish the undeflected spot. _
' VD - the drive is the positive operating voltage of Gl relative to its
cutoff value. ' '

¢ - is a variable expohent.
vy - is the grid drive fraction.
The above relationships are further clarified in Figure 3.
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Vp = DRIVE VOLTAGE ‘
Vgy = GRID #1 BIAS VOLTAGE™ -.
Ie " Vg = GRID #1 VOLTAGE FOR CUTOFF
' I =  CATHODE C(JRRENT .
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Figure 3 Triode Performance Characteristic
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