
WhatS inside this 
little black box? 

...... -------

A breakthrough 
in keyboard 

technology from 
MICRO SWITCH 

Inside this key is a new discovery. Using the Hall ef fect, 
MICRO SW ITCH has developed the world 's f irst practical 

application of an integrated circuit as a keyboard switching 
element. An integrated-c ircuit chip (only .040" square) is actuated 

w ith a magnet mounted on a plunger. Thus, MICRO SWITCH 
has combined integrated circuitry w ith manual actuation to 

bring you an all solid state keyboard, unlike any other ever made. 
It is called SSK. A keyboard unmatched in rel iability, 

f lexibility and low cost! 

It makes 
possible this 
all solid state 
keyboard ... 
SSK ... the 
first of its kind 
SSK is a keyboard that is compatibl e w ith your 
present and next generation commu nications 
and data preparation equipment. Assembled, 
w ired and encoded- ready to plug into your 
equipment. 
A breal<through in keyboard reliabi lit y 
From key to connector, every unit of the new 
SSK keyboard is all solid state. The only 
moving mechanica l part is the plunger. There 
are no mechanical l inkages and no moving 
contacts to wear or fa il. Th e result is un -
equalled rel iability. 

A breal<through in l<eyboard economy 
You get triple economy. First, the initial cost 
is less, ta ilored to your high prod uction com-
mitments. Second, the bounce -f ree output of 
SSK requires no spec ial interface c ircuitry to 
adapt it to your equipment ; just plug it in. 
Finally, being sol id state, SSK is practi ca lly 
maintenance free; cuts your service costs to 
the bone. 
All in a completely flexible package ! 

For more facts on MICRO SWITCH SSK, 
t urn the page. 



SSK ... a completely 
flexible package ... 
MICRO SWITCH sol id state keyboard flex-
ibility adapts to your format and encoding 
needs. All standard key arrays and custom 
arrays, block or offset. Encoding of any 8-bit 
code (or less); hexadecimal; Baudot ; BCD; 
USASCII dual-mode and tri -
function ; plus EBCDIC and custom codes. 

You may choose from a complete selection 
of customized legends and colors. Let us 
know the control functions you require-
we'll match your needs to the letter. There's 
no reason anymore to compromise for any 
less-or pay for more- than what you wa nt. 

Featuring the latest 
human factors 
considerations ... 
A. Two-Key Rollover permits typing at burst 

speeds w ithout causing a system error 
o utput. 

B. Universa lly accepted truncated keys com-
bined w ith standard typew riter offset ar-
rangements between rows, permits accu-
rate high -speed typing without hindering 
the natural f low of operation. 

C. SSK offers sloped key or stepped key rows. 
D. Custom molded-in legends are integral 

part of button, ca nnot be obscured by 
wear. 

Backed by 
MICRO SWITCH 
Capabilities 
Through advanced design co ncepts, com -
plete engineering fac ilities, innovative assem-
bly techniques, and unique quality assurance 
procedures, MICRO SWITCH is prepared to 
supply your every keyboard need. This means 
new reliability and f lexibility in mass-produc -
t ion quanti ties with attractive c ustomized 
appearance g iving new sales appea l to your 
equ ipment. 
Make no decisions on keyboards until 
you see what's happening at MICRO 
SWITCH. Send the coupon today. 

SSK MICRO SWITCH 
Freeport, I llinois 61032 

Dear Sir, 
I would like further information about M ICRO SWITCH 
SSK solid state keyboards. 
Name & Title ______ ______ __ _ 

Company·----------------
Address; ____________ _ _ _ _ 

City· ________ State ___ Zip ___ _ 

0 Please have a fi eld engineer call. Phone- ---

• •• • 
MICRO SWITCH 

FREEPORT. ILL I NOIS 61032 

A DIVISION OF HONEYWELL 

The plasma display 
by R. H. W ILLSON 

INTRODUCTION 
Although display technology has progressed rapidly dur-

ing the past few years, there is at present no large tactical 
display which is completely satisfactory nor is there a com-
pletely satisfactory digitally control lable display for airborne 
systems or for ground portable van Recently, a 
new advance in the state-of-the-art was made with the in-
vention at the Univers ity of Illinois of the plasma display.3·• 

Although the plasma display does not satisfy all of the con-
ditions that one would like, it does come closer in meeting 
those conditions for the above systems than any other tech-
nique:' In the following, we w ill consider the characteristics 
of the plasma display. We w il l d iscuss the history of the 
developmen t, cel l construction and the experimental set up 
used to measure the cell's characteristics, a few of the ex-
perimental results which shed light on the mechanisms res-
ponsible for the cell's behavior, an explanation of the bistable 
charac teristic, techniques for writing and erasing, the current 
sta tus of the display, and finally problem areas which remain 
to be solved. 

His lory 
In order to m1111m1ze the amount of control electronics 

necessary to control an array of discrete light emitting ele-
ments, crossed grid arrays have been made. For instance, 
for a crossed grid array of n x n elements, instead of requir-
ing control circu its, only 2n contro l circuits are required. 
However, if the ligh t emitting elements of the array are not 
bistable on ly a single element can be selected at a time, an 
external memory device must be used and the display must 
be cycl ica lly refreshed at a high enough rate to prevent 
flicker. Since on ly one element is on at a time, the average 
cell on time is low and the average cel l brightness is much 
lower than what it would be i f the cell were on continually. 
On the o ther hand, if the elements have a bistable charac-
teristic, the display does not have to be cont inually refreshed, 
no external memory is required and on cells are on all of the 
time thereby yielding the full brightness of the cell. 

Under appropriate conditions a larger voltage is necessary 
to ignite a gas discharge than is required to sustain the dis-
charge." At intermediate voltages the gas discharge has a 
bistable characteristic associated with it and the properties 
of a light source and memory are combined. Thus, arrays 
of gas cells are ideally suited for arrays of self-luminous 
elemen ts because gas cells combine the functions of the light 
emi tting element and memory element into the same em-
bodiment. 
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One of the first arrays of gas cells was made by Skellet in 
1954.7 His design had two orthogonal sets of wires which 
were separated by a small distance and sealed in a neon at-
mosphere. There were 100 horizontal and 20 vertical wires. 
Skellet reported that a discharge could be confined between 
any crossed pair of electrodes in the array. He did not report 
on experiments in which more than one cell was fi red con-
currently. However, Harris,8 in a memorandum on the Skel let 
d!splay, p_o_inted out that when a number of cells were ig-
mted add1t1onal unwanted cells would also be ignited. 

Moore0 in 1963 made a rectangular array similar to that 
shown iA Figure 1. A honeycombed glass panel was placed 
between two outer glass panels and parallel transparent I thin 
fd m electrodes were deposited on the i11side surfaces of the 
outer glass panels. Air was evacuated from the array and the 
array was fil led with neon. Initially, Moore was interested in 
igni ti ng only a single spot of l ight and in this he was success-
ful. Later, when he tried to ignite a number of cells, he dis-
covered that cells which had electrodes in common with the 
fired cells would also ignite. 

Thompson,!(' in 1964, added a series resistance to each gas 
cell to reduce the coupling between the electrodes. He made 
a matrix of 10 x 10 cells, and demonstrated that any com-
bination of cells could be fi red without firing unwanted cells. 
One set of paral lel electrodes were on the inside surface of 
the outer plate. The other set was isolated from the discharge 
cells by resistors wh ich were connected to feedthrough elec-
trodes, one for each cell. However, fabrication difficul ties limit 
both the cell density and the ce ll size with this technique. 
A lso, cathode sputtering and loca l impurities cause an un-
desirable variat ion in the cell's characteristics. 

Bitzer, Slattow and Willson, 11 in 1964, placed electrodes 
on the outside surfaces of the outer p lates. Their first experi-
ments were on a single cell that was fi l led with neon. They 
observed that the cell had a large bistable characteristic and 
that the cell's electrical characteristics were time dependent. 
The time dependence was attributed to impurities in the cell 

TRANSPARENT 

FIGURE 1a: Rectangu lar array of gas cells w i th internal electrodes 
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