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NOTICE 

EIA Engineering Standards and Publications are designed to  serve the public 
interest through eliminating misunderstandings between manufacturers and 
purchasers, facilitating intecchangeabili ty  and improvement of  products, and 
assisting the purchaser in selecting and obtaining with minimum delay the 
proper product for his particular need. Existence o f  such Standards and Pub- 
lications shall not in any respect preclude any member or non-member o f  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 
processes. By such action, EIA does not assume any l iabil i ty to any patent owner, 
nor does it assume any obligation whatever t o  parties adopting the Recom- 
mended Standard or Publication. 
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CRT CONSIDERATIONS FOR 
RASTER DOT ALPHA NUMERIC 

PR ES EN TAT I ON S 

Frederick G. Oess, Dir. of Display Tube Engineering 
C1 inton Electronics Corporation, Rockford, I l l .  

. ABSTRACT 

The purpose of this  a r t i c l e  i s  t o  describe some of the major CRT para- 
meters and haw they relate  t o  each other, as well as the da ta  presentation 
method provided by Clinton Electronics Corporation's tube data sheets. The 
s t ress  i s  on optimization of raster-dot, alpha-numeric displays, based on 
tubes using unipotential focus lenses and magnetic deflection. 

PREi IMINARY NOTES 

0 

I .  

The general forms of CRT data sheets, as they have evolved over the years:, 
provide the monitor designer with very useful information on mechanical 
dimensions of the tube,  maximum electrical  operating levels for the various 
electrodes .inter-electrode capacitance values , etc.  Their shortcoming, 
however, l l e s  i n  the fa i lure  t o  describe more ful ly  the total  operating 
conditions i n  t e r k  of spot S ize  and l ight  o u t p u t  over the useful operating 
range of the tube. What is  kffered, a t  best, is  a typical s e t  of operating 
conditions a t  some single fixed Grid #2 voltage (VG2) and final anode 
voltage (ivs). Under given conditions of writing speed, repetition rate  and 
drive, the tube i s  specified to  provide a certain minimum value of integrated 
raster luminance a t  a given maximum l ine width,  usually measured i n  terms of 

\ 

Copyright Electronic Components Industry Association 
Provided by IHS Markit under license with ECIA Licensee=/, User=, 

Not for Resale, No reproduction or networking permitted without license from IHS

--`,,```,,,,````-`-`,,`,,`,`,,`---

Full document details: ECIA TEB 21 1979

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


EIA TEB23  7 9  3234600 0007325 O 
F 

shrinkfng. raster values. 
by most monitor designers: 

without any attempt to optimize the tube performance i n  terms of the desired 
dis p? ay. 

great dea l  of performance varfation from u n i t  t o  u n i t  due to the normally 
expected cutoff variations from tube t o  tube. 

The design of systems on the basis of a few sampie tubes from a 
single tube run, and the resulting b i t t e r  disappointment i n  the operating 
parameters 'when the full  range of tube variabi 1 i ty is  experienced dur ing  
subsequent production, 

additional Information from the tube designer. 

This has resulted i n  the following types of actions 

1. Straightforward use o f  the stated "typical" operat ing conditions 

2. The blind acceptance of a fixed Grid #2 voltage, and thereby a 

3, 

4. 'A conscientious effor't, a t  some design-time expense, t o  obtain 

Further diff icul t ies  arise when such specifications are copied and 
subsequently cent o u t  for quotation by other tube manufacturers. * .  I t  should 
be noted t h a t  i t  is quite possible t o  develop a great number of tube designs 
which will meet such a speeification a t  the given "typical"' operating cónditions, 
b u t  a l l  o f  these designs will deviate considerably h m  the original tube 
(and each other) once thes.e "typical" conditions are changed, I f  an, identical 
t u b &  replacement is required, such specifications are inadsqua&?, even t o  the 
point o f  being useless. Only exact electron optical "copies" will provjde 
identfcal performance characteristics. 

Dfsplays p rov id ing  alpha-numeric data presentation by I -  the raster-dot 
method h8va;~enerally grown o u t  of the less expensive standard manochrome TV 
tubes and associated c i rcu i t  technology. 
for improved performance have forced a considerable degree o f  , .  sophi st ication, . .  

In recent years, however, demands 

applying increased pressure on b o t h  c i rcui t  and tube designers. Since today 
monitors o f  the raster-dat type represent, by f a r ,  the largest share of the 
market for dïsplay CRTs, the need for better engineering communications 
between tube  and monitor designer i s  essential. The establishment of 
a meant'ngful specification fovmat is  one form such communication can -take. 

- . ,  

I I  . 

. .  . .  . 
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* 
The other important factor irìvolves co.nveyance by the tube designer of come 
very basic information about tube operating theory. 

THEORETICAL AND DESIGN CONSIDERATIONS 

This a r t i c l e  will explain the advantage of a means of describing the 
operating parameters of any common type of CRT, i n  terms of i t s  most basic 
form. 
parameters relationships, thereby providing a clearer understanding 
of what can be done to maximize tube performance. 
and brevlty, the discussion will be mainly based on tubes using gun designs 
with a preaccelerator or  buffer anode ( G Z ) ,  a unipotential 
and no limiting apertures. 
cribed are generally applicable to magnetic and electro-static deflection 
tubes, using e i ther  unipotential , bipotential or magietic. focus, w i t h  or 
without limiting apertures. Figure 1 shows .a schematic of a gun w i t h  typical 
electrode voltage ranges. The general form of the electron beam i s  indicated 
i n  Figure 2. Also noted are the parameters which shal l  subsequently be 
referred to. In the l a t t e r  figure the radial dimensions are greatly exag- 
gerated t o  better i l l u s t r a t e  the relationships involved. 

Furthermore, the writer wi 11 attempt to c lar i fy  some fundamental tube 

For the sake of c la r i ty  

foc.using lens 
However, the methods ” .  o f  data presentation dec- 

- .  . e 

To simplify the theoretical discussion, this  analysis of  CRTs uses the 
cathode as the reference. potential. 
source of electrons whjck form a space charge cloud i n  front of the emitter 
surface. The emitted electrons have Maxwellian thermal velocity distributions 
i n  bo th  axial and radial directions. These distributions l imit  the attainable 
spot size i n  any CRT. 
penetration o f  Grid #Z  (62). into the cathode space, thereby permitting the 
amount of current drawn from the space.charge cloud t o  be controlled. 
The combination of the aforegoing elements consti tutes the triode generator, 
or simply the triode. 
on the G 1  necessary to provide viiual extinction o f  the undeflected s p o t  i s  
called the spot cutoff. 
be readily calculated from one of the following formulae: 

The cathode ( K )  provides a continuous 

The purpose of Grid #i ( G l )  i s  t o  constrict  the f ie ld  

For a given 62 voltage ( V G 2 ) ,  the negative voltage 

In any CRT, the optimum cathode current, IC, can 
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Figure 1 
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S C H E M A T I C  OF E L E C T R O N  RAY D I V E R G I N G  FROM T H E  C E N T E R  OF T H E  
C R n S S O V E R .  ( T O P )  ( E q u i v a l e n t  t h - i n  lenses assumed. Ray 

' : d i s t o r t i o n  i n  f o c u s  r e g i o n  omitted f u r  C?ari . ty.)  
SCHEMATTC OF BEAM ENVELOPE. (6OT.TOM) 

E L E C T R O N  
V E  LO CI T Y 

A T R I O D E  AREA L O K  1 C A T H O D E  
B C R I O  2 D R I F T  S P A C E  I N C R E A S E D  2 C k O S S O V E R  : 

: 3  G 2 - G J  L E N S  C GRID 5 D R I F T  SPACE H I G H  D FOCUS A R E A  LOWER 4 . F O C U S  L E k S  
E ANODE D R I F T  S P A C E '  HIG'H 5 O E F L .  C E k T E R  
F D E F L E C T I O N  R E G I O N  . H I G H  
G ANODE , D R I F T ,  SPACE H I G H  , , 

D.ES C R r P T I 0.N S T A T 1  ON ~ D E S C R I  P.T.I.0 N SECTOR 

V I E W  S C R E E N  6 

Figure 2 Electron Beam 

Copyright Electronic Components Industry Association 
Provided by IHS Markit under license with ECIA Licensee=/, User=, 

Not for Resale, No reproduction or networking permitted without license from IHS

-
-
`
,
,
`
`
`
,
,
,
,
`
`
`
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-

Full document details: ECIA TEB 21 1979

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


C 

e 

E I A  T E B 2 1  7 9  m 3234b00 0007128 b m 
- 5 -  

3.0 -1.5 IC = KV,, Vc 

3 5 -2.0 IC KVD' Vc 

<2 

<3 

Where: 

K - the modulation constant i s  a design funct ion o f  the triode. 
value varies from about 3 t o  4.5 w i t h  3.5 being a conservative level 
i n  tubes designed for raster-dot appl ications. 
Vc - the eutoff voltage i s  the negative voltage on G1 necessary t o  j u s t  
extinguish the undeflected spot.  
V D  - the drive i s  the positive operating voltage o f  G1 re lat ive t o  i t s  
cutroff val ue. 

I t s '  
. 

9 - i s  a variable exponent. 
y - i s  the g r i d  drive fraction. 
The above relationships are further c lar i f ied i n  Figure 3. 

I 
OPERATING POINT 

CUTOFF 

v -  IZYL vc G1 

CONTROL GRID (Gl) VOLTAGES 
\ 

'CIO 

. VD = DRIVE VOLTAGE 

VG, = GRID Il B I A S  VOLTAGE' -_. 

I C  Vc = GRID ill VOLTAGE FOR CUTOFF . 

IC = CATHODE CURRENT 

"lo = CATHODE CURRENT 
ZERO B I A S  OR FULL DRIbE 

- 

O 

Figure 3 Triode Performance Characteristic 
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