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- A.  FURPOSE 

These notes exp la in  how pulse width and r e p e t i t i o n  r a t e  a f f e c t  the spot 
conf igurat ion and br ightness i n  a l  pha-numeric dot presentations. Some 
comnon errors i n  d r i v e  condi t ions and t h e i r  e f f e c t s  on the d isp lay  a r e  

a lso  pointed out. 

* 
- B. PRELIMINARY NOTES, EQUATIONS AND ASSUMPTIONS 

To 

1. 
2. 
3. 
4, 
5. 

6. 

7. 

s i m p l i f y  t h i s  discussion, the f o l l o w i n g  assumptions are  made: 

The beam densi ty has a S o l i d  Gaussian D i s t r i b u t i o n  (SGD). 

There i s  very l i t t l e  o r  no phosphor saturat ion.  
The pulse i s  an i d e a l i z e d  square wave. 
Spot motion i s  hor izon ta l  and w r i t i n g  speed i s  constant. 
The o values given a r e  those associated w i t h  the luminous cross- 
sec t ion  o f  t h e  f u l l y  w r i t t e n  l i n e .  
The luminance response t o  beam cur ren t  densi ty  i s  assumed t o  be 
instantaneous r a t h e r  than possessing f i n i t e  r i s e  and decay times. 
This assumption does n o t  a f f e c t  the v a l i d i t y  o f  the analysis.  
The term "instantaneous luminance values" as used i n  these notes. 
designates the in tegra ted  instantaneous luminance values a t  the 
given r e p e t i t i o n  r a t e  and w r i t i n g  speed and f o r  the d r i v e  l e v e l  and 
l o c a t i o n  r e l a t i v e  t o  the beam center applying a t  t h a t  i n s t a n t .  
Values used may be expressed i n  the t i m e  o r  the s p a t i a l  domain. 

The maximum o r  h i g h l i g h t  luminance across a s ingle,  w e l l  separated CRT 

f i r  l i n e  i s  given by: 
6 (I*-') N 

LH = p o m  E' Tqs s = p~E&Tqs S ,67726 
where : 

i s  the h i g h l i g h t  luminance i n  FL. 
i s  the maximum beam current  densi ty .wi th in  the beam i n  A/cm2. 
i s  the e f f e c t i v e  view screen voltage i n  V o l t s  (actual  view 
screen vol  tage r e l a t i v e  t o  the cathode minus the s c r e e n  
breakthrough vol tage). 

f rac t ion .  

LH ----- 
Po --:-- 

---- 
. 

T __--_- i s  the t ransmission o f  the  glass faceplate as a decimal 
\ 

----- i s  the phosphor screen e f f i c i e n c y  i n  FL/Watt/cm2. 17s 

(e- '1 
r(l-e-') 

s ------ i s  the w r i t i n g  speed i n  inches/sec. 

r 
i s  the s h r i n k i n g  r a s t e r  spot radius i n  m. 
i s  the r e p e t i t i o n  r a t e  i n  Hz. N - - - - - -  

-- i s  the spot  rad ius a t  the e" l e v e l  o f  the Gaussian i n  un. 

The equation w i l l  remain the same for a l l  consistant dimensional systems. 
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. - C. THEORETICAL DISCUSSION 

The object ives i n  dot  w r i t i n g  are to:. 
1. Approach the maximum h i g h l i g h t  luminance o f  the w r i t t e n  l i n e  

as near ly  as possible (Equation 1) a t  a reasonably round dot 
con fi gura t ion.  
Prevent excessive elongation of the spot. 

Avoid i n t e g r a t i o n  o f  the beam by too c lose ly  sequencing adjacent 
spots or l i n e  segments. 

2 .  
3. 

-3 

-2 

-1 

.O 

- 1  

- 2  

- 3  

To inves t iga te  t h i s  problem one needs f i r s t  t o  examine what occurs when 

a s ing le spot  i s  w r i t t e n  using a moving beam. This i s  shown i n  Figure 1. 
The beam i s  assumed t o  be circumscribed by say, the 3u l e v e l  o f  the s o l i d  
Gaussian. A l  though mathematically the SGD i s  i n f i n i t e ,  the addi t ional  
e lect ron densi ty  cont r ibu t ion  would be less than 0.3% compared to  the 
in tegrated theoret i  cal  t o t a l  1 i ght output, a l  so p h y s i c a l l y  the beam cross- 
section has, i n  the prac t ica l  sense, a f i n i t e  diameter.. 

INTEGRATION FOR 
OPTIMUM HIGHLIGHT 
LUMINANCE 

t 3  

3 

-INTEGRATED PEAK 
CURRENT DENSITY OR L H  
AT THE SPOT CENTER 

X- -AMPL ITUDE 

0 

Y 
c, 

H 

I A )  INTENSITY 16)  HORIZONTAL BEAM IC) PULSE APPLIED 
POSITION 

NOTES: 1. 

2 .  

THE POSITION AND TIME POINTS COIKIM AND ARE OF ARBITWRY DIMENSIONS. 

THE VERTICAL BEAM POSITIONS ARE RIYSICALLY COINCIDENT, B U l  SHOWN 
EXPANDED I N  THE TIME WMRIN FOR THE PURPOSE OF ILLUSTRATIDN. 

THE SHAMD AREAS SHDW THE DENSITY INTEGRATION A T  THE CENTRAL A X I S  OF 

THE SPOT I N  THE DIRECTION OF MITION. 
3.  

FIGURE 1: CURRENT OR LUMINANCE INTEGRATION FOR A SINGLE SPOT AT A CRT 

SCREEN OR TARGET 
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