
ABSTRACT : This pape r presents a 
review of past and current research ef-
forts on the development of thin film 
electroluminescent x-y matrix display 
panels. In itial development of a 28x28 
line matrix wi th a resolution of 33 lines 
per inch is described, wi th emphasis 
on performance variations which result 
h om changes in phosphor fi lm thickness 
and composition. Variations of intensity 
of emission as a function of a va riety of 
drive conditions is discussed. Suppres-
sion ratio measurements of the order of 
10" are p resented . Design criteria estab-
lished for a matrix of 258x258 electrodes 
is d iscussed, and the performance of 
such panels is described. Final panel 
configuration provides an active surface 
area of more than 90 square inches on 
a s:ngle substrate. 

Finally, da ta is presented which in-
dicates that the drive conditions re-
quired for the emission of light in the 
20-100 foot-Lambert range can b e adjust-
eel over a wide voltage range by proper 
selection of fabrica tion techniques. This 
can be accomplished without loss of 
suppression. Latest results of current 
life tests will be presented, with a dis-
cussion of most recent data avai lable. 

The work reported was sponsored, in 
part, by the Joint Army Navy Aircraft 
Instrumentation Research Committee 
under Contract Nom 4509 ( 00 ) and the 
Naval Air Development Center under 
Contract N62269-2540. • 

Limitations on High-Energy Cathod e 
Ray Tube Beams with Regard t o Phos-
phor Life, by W . R. Elliott, The Boeing 
Co., Seattle. 

ABSTRACT: The extremely high 
energy of the electron beam in the 
cathode ray tube, when the tube is 
employed as a source of ultraviolet ener-
gy for exposing Kalvar dry processed 
fi lm, presents a problem in preserving 
the prosphor. In a conventiona l oscillo-
scope tube, leaving the spot on one 
location will eventuallv cause d eteriora-
tion of the phosphor: W ith the beam 
powers contemplated in this application, 
allowing the spot to dwell for a fraction 
of a second will cause not only deteriora-
tion but total destruction of the phos-
phor at that location. The possibility 
that the dwell time required to obtain 
suffici ent light energy to expose the 
Kalvar film may be greater than the 
maximum permissible time thus becomes 
a major problem. 

It is assumed that phosphor damage 
in a cathode ray tube is a result of the 
temperature rise of the phosp hor. Since 
most phosphors are quite inefficient, 
most of the kine tic energy of the elec-
trons in the beam is converted into 
heat. The temperature rise is determined 
analytica lly assuming that the heat is 
dissip ated by conduction in the glass 
face. • 
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Drop it in ... cinch it up 
and start wiring! That 
simple with the new--

PEN DAR 
10 STATION 
KEYBOARD 

PETITE 1!2" 
diameter lens 

MASTER 3f.!" square lens 

LADYETTE 1!2'' x %" 
rectangu la r lens 

New ! in the family of P endar 's dependable, quality 
switches and indicator s : t he 10 station keyboard 
featuring t hree stcmdanl sizes of keyboa1·d mat1·ix: 
the Petite, Ladyette or Master. Concave lenses give 
that " typewriter" feel. F ea therlight oper at ing pres-
sure wher e finger t ip control is desired. 

One complete unit that can be mounted from the 
front without special tools. No assembling problems, 
no possibility of misassembly! Installation is one 
s imple, fast, easy operat ion. Test ed for millions of 
cycles t o assure thousands of hours of maintenance-
f ree service. Meets mil-spec r equirements. 

Cust om assemblies available on shor t not ice. Just 
let us know your panel cutout. We supply t he key-
board or switch matrix to your specifications. 
" Ser vice" t o you is t op priority at P endar. 

manufacturers of precision-made pushbutton switches and indicators 
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