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unique propagation paths that pass through each of the display locations across the area of the display. The signal control equipment
selectively delays the transmission of the second signal relative to the first signal causing the signals to converge at a selected location
to produce a change in the visual appearance of the screen at the selected location. By repeatedly alterning the appearance of display
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METHOD OF AND APPARATUS FOR ADDRESSING A MATRIX DISPLAY
BACKGROUND OF THE INVENTION

Cathode ray tube video displays have been the standard for many
years. Cathode ray tube displays create images by selectively firing of
a cathode ray or electron beam on a surface coated with an illuminating
material, the surface illuminating in response to the electron beam.
With this technology, however, a minirfmm distance between the source
of the electron beam and the surface coated with illuminating material
was required in order to properly control the electron beam to produce
a desired image. In most cases, the cathode ray was fired substantially
perpendicularly to the display screen. Therefore, displays using this
technology typically required a minimum distance between the viewing
surface of the display screen and the electron gun behind the display
screen. Further, the technology has been criticized for emitting
potentially damaging amounts of radiation from the cathode ray tube
display surface.

In many applications it has been desirable to employ video
displays with shorter front to back dimensions. Lap top computers, for
example, require thin video displays to create a computer package of a
minimal volume. One way to create a thinner video display was to
discharge the cathode rays from directions that were not perpendicular
to the display screen. However, when cathode rays were fired from
these positions, the control of the cathode rays was much more difficult
and resulted in the degradation of the video image.

A solution that overcame these problems included selectively

energizing specific display locations using an electrical signal. In this
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arrangement, a display screen was provided with discrete pixels of
illuminating material or another materiai with an alterable appearance.
Arranged on the display screens were a plurality of electrically
conductive row traces and a plurality of electrically conductive column
traces, each row and column trace extending across the screen only
once. Typically, the row traces were disposed perpendicularly to the
column traces. The pixels were arranged such that energizing a
particular row and a particular column caused a specific pixel to
illuminate. Therefore, each pixel on the display screen could be
uniquely addressed by energizing a certain row and column
combination. '

This technology, however, required a driver for each row trace
and for each column trace. In a sysfem with one thousand rows of
resolution and one thousand columns of resolution,'2000 drivers were
required. Typically, only one pixel was addressed at a time requiring
the individual enablement of a specific row driver and a specific column
driver. In operation, an incoming video signal was converted and
decoded so that the pixels could be selectively activated. However, with
this technology, the required signal decoding and selective enablement
of a specific row driver and a specific column driver could not be
performed quickly enough to drive high resolution displays. The cost
of such displays was great because of the large number of drivers
required. Further, these displays were not efficient and, in a typical
portable computer installation, consumed a large percentage of the

available energy.

SUMMARY OF THE INVENTION
It is therefore a general object of the invention to provide an
apparatus and method to overcome the above limitations and others in
prior video display devices. More particularly, it is an object of the

present invention to provide a thin video display that requires a
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minimal number of drivers and still is capable of providing a high
resolution visual image.

A video display driver and screen embodying the principles of the
present invention comprises display means, transmission means, and
signal control means, the combination of which provides for the
selective activation of a plurality of display locations across a display
area.

The display means extends throughout the plurality of display
locations across the display area and produces a display signal at a
selected display location among the plurality of display locations upon
receipt- of an activating signal at the selectéd display location. The
display means may employ discrete pixels of illuminating material,
uniformly distributed illuminating material, gas discharge illumination,
liquid crystal display technology, or other means to produce the display
signal at the display location.

The transmission means is associated with the display area and
provides at least one continuous propagation path extending through
each of the plurality of display locations across the display area. The
transmission means is for directing the propagation of a first pulsed
electrical signal and a second pulsed electrical signal across the display
area such that the signals may converge at any of the display locations
across the display area.

The signal control means is for selectively transmitting the first
and the second pulsed electrical signals along the transmission means
such that the first and second pulsed electrical signals converge to
produce the activating signal at the selected display location. The
propagation velocity of the electrical signals along the transmission
means is determined by the physical construction of the transmission
means. Thus, each of the signals propagates to a specific display
location in a certain respective time. Therefore, by selectively delaying
the transmission of the second pulsed electrical signal relative to the



WO 94/19788

@©w 00 3 O U s~ W N

o 0 O BN DD OB DD DD NN DN e = =t
MHOOCDQQC}!AQ@NHOO@QGO‘A&N:O

PCT/US94/01877

first pulsed electrical signal, the signals may be controlled to converge
at a selected display location.

In one embodiment of the transmission means, the first pulsed
electrical signal propagates along a first trace forming a plurality of
substantially parallel rows and providing a continuous propagation path
that extends through each of the plurality of display locations. The
second pulsed electrical signal propagates along a second trace forming
a plurality of substantially paralle]l rows oriented substantially parallel
to and intervolved with the plurality of substantially parallel rows
formed by the first trace, The second trace provides a continuous
propagation path that also extends through each of the plurality of
display locations. The first and second traces are substantially
electrically isolated from each other and facilitate the convergence of
the first and second pulsed electrical signals at each of the plurality of
display locations across the display area.

The transmission means includes a signal propagation delay path
connected between the signal control means and the first trace. This
delay path provides a signal delay equal to that of the entirety of the
gecond trace. Therefore, when the first and second signals are
transmitted from the signal control means with zero respective delay,
the signals converge to produce the activating signal at a display
location corresponding to a an extreme first end of the first trace and
an extreme second end of the second trace. By selectively delaying the
transmission of the second pulsed electrical signal, the convergence
location of the electrical signals may be precisely controlled to cause an
illumination at any of the plurality of display locations.

In a minimal configuration only two drivers are required
lowering power consumption, software requirements, and hardware
requirements. Therefore, the present invention does not suffer from
the limitations associated with the prior electrical signal convergence
devices. Also, because of the minimal space requirements of the

transmission means and display means according to the invention, the
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display screen may be thinly formed and may be constructed in a one-
piece sandwiched manner. The invention further provides for the
transmission and convergence of narrow pulses at physically small
display locations thus providing high resolution at minimal cost.
Alternatively, illuminating material may be uniformly positioned across
the area of the display. With this construction, the width of the display
location may be varied by varying the widths of the pulsed electrical
signals. Thus, the present invention provides for a variable resolution
display screen. Further, because the invention does not use cathode ray
technology, less radiation is produced by the screen, reducing adverse
health effects. Additionally, because the apparatus of this invention
may be formed in any shape, a video display created using the
principles of this invention need not be substantially flat.

These and other objects, advantages, and features of the
invention will be apparent from the following description of the
preferred embodiments, considered along with the accompanying

drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGURE 1a is a diagrammatic view of a video display embodying
the principles of the present invention, including a display means, a
transmission means, and signal control means.

FIGURE 1b is a diagrammatic view of a first signal to be
transmitted along the transmission means.

FIGURE 1c is a diagrammatic view of a second signal to be
transmitted along the transmission means.

FIGURE 2 is a partial sectional diagrammatic view of the first
preferred embodiment of the display area of the video display, the view
showing how the first preferred embodiment of the transmission means
and display means interact.

FIGURE 3a is an diagrammatic top view of the first preferred

embodiment of the transmission means along with an electrical
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schematic diagram of a first trace driver of the video display of the first
preferred embodiment.

FIGURE 3b is an electrical schematic diagram of a second trace
driver and signal delay generator of the video display of the first
preferred embodiment.

FIGURE 3c is an electrical schematic diagram of a control circuit
associated with the video display of the first preferred embodiment.

FIGURE 4 is a partial top diagrammatic view of a second
preferred embodiment of the display means including discretely
disposed illuminating pixels.

FIGURE 5 is a partial diagrammatic top view of a third
preferred embodiment of the display means including discretely
disposed liquid crystal display segmeﬁfs.

FIGURE 6 is a partial cross-sectional diagrammatic view of a
fourth preferred embodiment of the display means using a gas
discharge illuminating technique.

FIGURE 7a is a diagrammatic top view of a second preferred
embodiment of the transmission means.

FIGURE 7b is a partial cross-sectional diagrammatic view of the
second preferred embodiment of the transmission means.

FIGURE 8a is a diagrammatic top view of a third preferred
embodiment of the transmission means.

FIGURE 8b is a partial cross-sectional diagrammatic view of the
third preferred embodiment of the transmission means.

FIGURE 9a is a diagrammatic top view of a fourth preferred
embodiment of the transmission means.

FIGURE 9b is a partial cross-sectional diagrammatic view of the
fourth preferred embodiment of the transmission means.

FIGURE 10a is a diagrammatic view of a second preferred
embodiment of a video display embodying the principles of the present
invention, including a display means, a transmission means, and signal

control means.
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FIGURE 10b is a diagrammatic view of a first signal to be
transmitted along the transmission means included in the video display
of FIGURE 10a.

FIGURE 10c is a diagrammatic view of a second signal to be
transmitted along the transmission means included in the video display
of FIGURE 10a.

FIGURE 11 is a partial cross-sectional diagrammatic view of an
alternate preferred embodiment of the present invention including
display continuation means.

FIGURES 12a, 12b, 12¢c, and 12d are partial diagrammatic views
of alternate physical constructions of traces wherein the physical
distance between the traces decreases at a display location.

FIGURE 13 is a partial cross-sectional diagrammatic view of a
fifth preferred embodiment of the display means including a viewing
screen coated with an illuminating material selectively energized by

bombarding electrons.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The principles of the present invention are shown by way of
illustration in FIGURES 1 through 12. A video display 10 embodying
the principles of the present invention is shown in FIGURE la and
comprises display means 12, transmission means 14 and signal control
means 16.

The display means 12 extends throughout a plurality of display
locations across a display area 18. The display means 12 is for
producing a display signal at a selected display location among the
plurality of display locations upon receipt of an activating signal at the
selected display location.

The transmission means 14 is associated with the display area
18 and provides at least one continuous propagation path through each
of the plurality of display locations across the display area. The
transmission means 14 is for directing the propagation of a first pulsed
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electrical signal and a second pulsed electrical signal across the display
area.

The signal control means 16 is for selectively transmitting the
first and second pulsed electrical signals along the transmission means
such that the first and second pulsed electrical signals converge to
produce the activating signal at the selected display location.

As shown in FIGURE 1a, the first preferred embodiment of the
transmission means 14 includes a first trace 20, a second trace 22, and
a signal delay path 23. The first trace 20 forms a plurality of
substantially parallel rows and provides a continuous propagation path
that extends through each of the plurality of display locations across
the display area 18. The second trace 22 forms a plurality of
substantially parallel rows oriented substantially parallel to and
intervolved with the plurality of substantially parallel rows formed by
the first trace 20. The second trace 22 also provides.a continuous
propagation path that extends through each of the plurality of display
locations across the display area 18. The first trace 20 and second trace
22 are substantially electrically isolated from each other and converge
at each of the plurality of display locations across the display area 18.

FIGURE 2 shows a partial sectional view of the construction of
the display area 18 in a first preferred embodiment. The first preferred
embodiment of the display means 12 employs an illuminating material
24 that generates visual light when electrified, a protective cover 26, an
insulating substrate layer 28, and a grounded conducting layer 30. The
illuminating material 24 is disposed substantially uniformly across the
display area 18 as shown in FIGURE 2. The area between the first
trace 20 and the second trace 22, as shown in this drawing is a display
location. When the voltage between the first trace 20 and the second
trace 22 becomes large enough, the illuminating material 24 conducts
electricity and responsively emits visual light. The grounded
conducting layer 30 ensures the uniform propagation of electrical
signals along the first trace 20 and the second trace 22. The insulating
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substrate layer 28 prevents the conduction of electricity from the first
trace 20 or the second trace 22 to the grounded conducting layer 30.

Referring again to FIGURE 1a, the signal control means 16
comprises a first trace driver 34, a second trace driver 36, a signal delay
generator 38, and control circuitry 40. Control circuity 40 selectively
causes the first trace driver 34 to produce a first pulsed electrical signal
42 of a selected voltage 44 and a selected width 46 as shown in
FIGURE 1b. The first pulsed electrical signal 42 propagates along the
first trace 20. Control circuitry 40 also causes the second trace driver
36 to produce a second pulsed electrical signal 48 of a selected voltage
50 and a selected width 52 as shown in FIGURE 1c. Referring again
to FIGURE 1a, the control circuitry 40 also causes the signal delay
generator 38 to delay the transmissic;n of the second pulsed electrical
signal 48 from the second trace driver 36 by a selected interval.

In operation, neither the first 42 nor the second 48 pulsed
electrical signal is of sufficient voltage to cause the conduction of
electricity across the illuminating material 24. However, in
combination, the pulsed electrical signals 42 and 48 produce the
activating signal which causes electricity to conduct across the
illuminating material 24 and resultantly causes the illuminating
material to emit light from the respective display location. Because the
signals only combine when they converge along the transmission means
12, a display location is selected by varying the delayed transmission of
the second pulsed electrical signal 48 from the second signal driver 36
relative to the transmission of the first electrical signal 42 from the
first signal driver 34.

Referring again to FIGURE 1a, the transmission means 14
includes a signal delay path 23. The signal delay path 23 introduces
propagation delay equal to the time that it takes for the second pulsed
electrical signal 48 to propagate along the entirety of the second trace
22. Thus, when no delay is introduced by the signal delay generator 38,
the first 42 and second 48 pulsed electrical signals converge to produce
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the activating signal at an extreme first end of the first trace 20 and an
extreme second end of the second trace 22. The converging location
preferably corresponds to the extreme upper left portion of the display
area 18.

When the signal delay generator 38 delays the second pulsed
electrical signal 48 by a time period equal to twice the length of time
that it takes for the first pulsed electrical signal 42 to propagate along
the entirety of the first trace 20, the signals 42 and 48 converge to
produce the activating signal at the extreme second end of the first
trace 20 and the extreme first end of the second trace 22, such location
preferably corresponding to the extreme lower right portion of the
display area 18. The activating signal may be produced at other
selected display locations across the display area 18 by causing the
signal delay generator 38 to delay the firing of‘the second pulsed
electrical signal 48 relative to the transmission of the first signal 42.
Thus, by selectively activating the plurality of display locations across
the display area 18 a visual image may be produced.

Further control may be had by varying the pulse width of the
first 42 and second 48 pulsed electrical signals. In the case of the
substantially uniformly disposed illuminating material 24 of the first
preferred embodiment as shown in FIGURE 2, pulse widths may be
narrowed or widened to produce an activating signal of varying width.
The width of the activating signal determines the width of the display
location.

FIGURES 3a, 3b, and 3c shows in detail a first preferred
embodiment of the signal control means 16 which drives the video
display 10 shown in FIGURE la. FIGURE 3a shows control circuitry
40 which includes a microprocessor 54 for selectively controlling the
first trace driver 34, the second trace driver 36, and the signal display
generator 38 via Bus 57. The microprocessor 54 is preferably a
Motorola 68HC0584 but could be any of a wide variety of controlling

devices available. Microprocessor 54 is capable of converting analog
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video input 56 to digital data and using such data to create images on
the display area 18. Control circuit 40 includes additional control
inputs 56 and an audio output device 58 for providing an audio signal.
Many variations of this control circuit are possible as will be
appreciated by one skilled in the art.

The first trace driver 34 and the second trace driver 36 comprise
identical components and, although separately controlled by the
microprocessor 54, function in the same manner. Referring to FIGURE
3b, the first trace driver 34 comprises a first pulse leading edge
generator 62, a first pulse trailing edge generator 64, and latch counters
66, 68, 70, and 72. ‘

Preferably, leading edge pulse generator 62 and trailing edge
pulse generator 64 are AD9501 Digitally Programmable Delay
Generators made by Analog Devices, Inc. These delay generators
provide 10 picosecond resolution. Custom made components, however,
would likely yield greater resolution than 10 picoseconds and could
alternatively be used. The resolution of the pulse generators 62 and 64
determines the minimum pulse width. Using two AD9501s, a pulse
width of as little as 10 picoseconds is achievable.

Latch counters 66 and 68 receive data from the microprocessor
54 over bus 57, the data on lines D0-D7 input into the latch counters -
when signal LO is asserted. Other data may be input into latch
counters 66 and 68 by introducing data on bus 57 and again asserting
signal L0. Data held in latch counters 66 and 68 serves as input data
to the leading edge generator 62. Latch counters 70 and 72 also receive
data over the bus 57 in the same manner, data is latched into the latch
counters by asserting signal L1 and held as input data for the trailing
edge generator 64.

The leading edge generator 62 outputs a low to high edge on line
PULS] at or after signal TRIG is asserted. The time delay between
receiving signal TRIG and outputting the low to high edge is
determined by the input data supplied to leading edge generator 62 by
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latch counters 66 and 68. Trailing edge generator 62 pulls line PULS1
from high to low at some time after receiving signal 'TRIG, the delay
between receiving signal TRIG and pulling line PULS1 from high to
low being determined by the input data supplied by latch counters 70
and 72. |

Both the leading edge generator 62 and the trailing edge
generator 64 are triggered by signal TRIG, and therefore the data input
to the generators determines the delay in transmission and resultantly
the width of signal PULS1. Because generators 62 and 64 have a 10
picosecond resolution, the generators may be programmed to produce
a trailing edge 10 picoseconds after producing a leading edge.
Therefore, a pulse width of 10 picoseconds is possible with the cited
parts. In a normal mode of operafion, the leading edge of signal
PULSL1 is transmitted upon receipt~ of signal TRIG without added delay
and the output of generator 64 is delayed to produce a signal of a
desired width.

Signal PULS1 drives first pulse transistor 80, causing the
transistor to output a pulse of the selected height 44 and width 46.
The output from first pulse transistor 80 propagates along the first
trace 20.

Referring now to FIGURE 3c, the signal delay generator 38
comprises a first delay generator 84 and a second delay generator 86,
both of which are also preferably model AD9501 Digitally
Programmable Delay Generators made by Analog Devices, Inc. Latch
counters 88 and 90 receive data over lines D0-D7 on bus 57 from the
microprocessor and latch the data when signal L2 is enabled. New data
may be input in latch counters 88 and 90 by again asserting signal L2.
The data in latch counters 88 and 90 inputs into the first delay
generator 84, causing the first delay generator to produce a signal
DTRIG between 0 and 2 nanoseconds after receiving signal TRIG.
Here, also, the resolution on the delay of signal DTRIG is 10

picoseconds.
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The second delay generator 86 also receives data from
microprocessor 54 over bus 57. Latch counters 92 and 94 latch data
when signal L3 is asserted, the latched data held as input to the second
delay generator 86. Other data may is input into the latch counters 92
and 94 by again asserting signal L3. Upon or after receipt of DTRIG
from the first delay generator 84, the second delay generator 86 asserts
signal 2TRIG. The delay in asserting DTRIG is determined by the data
input to the second delay generator 86 by latch counters 92 and 94.
Preferably, the second delay generator 86 is programmable for between
0 and 1 microsecond of delay in intervals of 2 nanoseconds. Therefore,
the signal delay generator 38 as a whole is capable of producing signal
2TRIG after the receipt of signal TRIG with an intervening delay of
between 0 and 1.002 microseconds with a resolution increment of 10
picoseconds. B

Signal 2TRIG then triggers the second trace driver 36. Referring
to FIGURE 3c, the second trace driver 36 is preferably identical to the
first trace driver 34. The second trace driver comprises a second pulse
leading edge generator 96, a second pulse trailing edge generator 98,
and latch counters 100, 102, 104, and 106. Latch counters 100 and 102
receive data from the microprocessor 54 over bus 57, the data on lines
DO0-D7 input into the latch counters when signal 14 is asserted.
Additional data may be input to the latch counters 100 and 102 by
introducing data on bus 57 and again asserting signal L4. Such data
is then held as input data for leading edge generator 96.

Latch counters 104 and 106 receive data over bus 57 in the same
manner, the data latched by asserting signal LL5. Latch counters 106
and 108 provide input data to trailing edge generator 98. Leading edge
generator 96 develops a low to high signal on line PULS2 at or some
time after receiving signal 2TRIG. The delay time is determined by the
input data supplied to leading edge generator 96 by latch counters 102
and 104. Preferably, leading edge generator 96 asserts upon receipt of
signal 2TRIG without added delay.



WO 94/19788

© 00 3N O A W NN =

CO O O DD DD DD DO DO DD DD DD DD DD 2 b s s e e e e e e
R P S © 0 33 G ik OO R © © ® a3 O O i W o = o

PCT/US94/01877

-14-

The trailing edge generator 98 pulls the signal on line PULS2
from high to low at some time after receiving signal 2TRIG. Data
latched on latch counters 106 and 108 and input to trailing edge
generator 98 determines the delay between receiving signal 2TRIG and
pulling the signal PULS2 from high to low. Signal 2TRIG triggers both
the leading edge generator 96 and the trailing edge generator 98, and
therefore the delay of signal PULS2 is referenced to the receipt of
signal 2TRIG. Because generators 96 and 98 can be programmed to a
10 picosecond resolution, signal PULS2 may be a pulse of a minimum
width of 10 picoseconds.

Referring again to FIGURE 3b, signal 102 inputs into a second
pulse transistor 110, enabling the transistor to transmit a pulse of the
selected height 50 and width 52 aloné the second trace 22.

In operation, the microprocessor 54 programs the first trace
driver 34 to transmit a first pulsed electrical signal 42 of a selected
height 44 and width 46 along the first trace 20. The microprocessor 54
also programs the second trace driver to transmit a second pulsed
electrical signal 48 of a selected height 50 and width 52 along the
second trace 22. Further, the microprocessor programs the signal delay
generator 38 to delay the transmission of the second pulsed electrical
signal 48 by a certain delay. In this manner, the selective control of the
height, width, and transmission of the pulsed electrical signals causes
the convergence of the electrical signals at a selected display location
along the transmission means 14. The selective convergence produces
the activating signal at the selected display location and causes the
display means 12 to emit light from the selected display location.

To prevent reflections on the transmission means 14, the first
trace 20 and second trace 22 are terminated into terminating resistors
112 and 114 respectively. First pulsed electrical signal 42 propagates
along the transmission means 14 from the first transistor 80 until it
reaches a first terminating resistor 112. The first terminating resistor

112 provides a path to ground for the first pulsed electrical signal 42,
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prevents reflections, and therefore prevents the inadvertent
convergence of signals at undesired locations. The second terminating
resistor 114 performs the same function for the second trace 22.

FIGURE 4 shows a second preferred embodiment of the display
means 12. This embodiment of the display means 12 includes a
plurality of illuminating pixel means, one of the illuminating pixel
means disposed at each of the plurality of display locations, each
illuminating pixel means for emitting light from its respective display
location upon receipt of an activating signal at the respective display
location. As shown in FIGURE 4, discretely disposed pixels 116 are
located at each display location such that the first and second pulsed
signals 42 and 48 may converge to produce the activating signal at the
selected display location. Pixels are bounded by the first and second
traces 20 and 22 and electrically insulating boundaries 118, forming
discrete display location. Not shown in this view is a transparent |
protective layer.

With the embodiment of the display means 12 shown in FIGURE
4, a color monitor may be easily constructed. Pixels of red, blue and
green illuminating material may be discretely disposed at the display
locations such that the signal control means 16 selectively illuminates'
the pixels to create a colored visual image.

FIGURE 5 shows a third preferred embodiment of the display
means 12. This embodiment of the display means 12 includes a
plurality of liquid crystal display means, one of the liquid crystal
display means disposed at each of the plurality of display locations.
Each liquid crystal display means is for changing the visual appearance
of its respective display location upon receipt of an activating signal at
the respective display location. As shown in FIGURE 5, discretely
disposed liquid crystal diodes 120 are located at each display location
such that the first and second pulsed signals 42 and 48 may converge
to produce the activating signal at each display location. The discretely
disposed liquid crystal diodes 120 are bounded by the first trace 20 and
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the second trace 22. In this embodiment, the display means 12 does not
produce visual light, but instead, alters the visual appearance of each
display location when the activating signal is produced at that
respective display location.

FIGURE 6 shows a fourth preferred embodiment of the display
means 12 including gas discharge illumination means associated with
the display area for emitting light from the selected display location
upon receipt of an activating signal at the selected display location. As
shown in FIGURE 6, gas discharge illumination means includes a gas
filled cavity 122, the gas in the cavity producing ultraviolet radiation
when an electrical arc 124 conducts across it. Such an arc 124 is
produced when the first pulsed electrical signal 42 and the second
pulsed electrical signal 48 converge at the selected display location to
produce the activating signal. The ultraviolet radiation, in turn, causes
an illuminating pixel element 126 to produce visible light. A
transparent pixel cover 128 protects the structure. A non-conducting
screen base 130 contains the gas within the cavity 122 and allows the
first and second traces 20 and 22 to be deposed. A mounting substrate
132 preferably provides protection and rigidity to the structure. With
this embodiment as well, a color monitor could easily be constructed.
Tluminating pixel elements 126 of red, blue and green colors could be
discretely disposed at the display locations such that the signal control
means 16 could selectively illuminate the pixels to create a colored
visual image.

FIGURE 7a is a diagrammatic top view and FIGURE 7b is a
diagrammatic partial cross-sectional view of a second preferred
embodiment of the transmission means 14. Referring to FIGURE 7a,
the second preferred embodiment of the transmission means includes
a row trace 134 forming a plurality of substantially parallel rows and
providing a continuous propagation path that extends through each of
the plurality of display locations. This embodiment also includes a
column trace 136 forming a plurality of substantially parallel columns
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oriented substantially perpendicularly to the plurality of substantially
parallel rows formed by the row trace 134. The column trace 136 also
provides a continuous propagation path that extends through each of
the plurality of display locations. The row 134 and column 136 traces
are substantially electrically isolated from each other and converge at
each of the plurality of display locations across the display area 18.

Referring to FIGURE 7b, the row trace 134 and the column trace
136 converge at a plurality of display locations 32. Illuminating
material 24 forms a path through which electricity may conduct from
the row trace 134 to the column trace 136 when the activating signal
is produced at the display location. This embodiment also includes a
protective cover 26, an insulating substrate layer 28, and a grounded
conducting layer 30 that enables the uniform propagation of the first
42 and second 48 pulsed electric signals along the transmission means
14.

In operation, this embodiment works similarly to the first
preferred embodiment. The first pulsed electrical signal 42 propagates
through the signal delay path 123 and then along the first trace 20.
The selectively delayed second pulsed electrical signal 48 propagates
along the second trace 22. The selective delay causes the first 42 and
second 48 pulsed electrical signals to converge at a selected display
location to produce the activating signal. Resultantly, the display
location illuminates. Here again, the selective illumination of display
locations facilitates the creation of visual images on the video display
10.

FIGURE 8a is a diagrammatic top view and FIGURE 8b is a
diagrammatic partial cross-sectional view of a second preferred
embodiment of the transmission means 14. Referring to FIGURE 8a,
the third preferred embodiment of the transmission means 14 includes
a trace 138 forming a plurality of substantially parallel rows and
providing a continuous propagation path that extends through each of
the plurality of display locations across the display area 18. In this
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embodiment, the trace 138 is unterminated such that a signal
propagating along the trace will fully reflect when it reaches the end of
the trace. The selective convergence of the first 42 and second 48
pulsed electrical signals, each propagating along the trace 138 produces
the activating signal.

Referring again to FIGURE 8b, illuminating material 24 forms
a path through which electricity may propagate from a location along
the trace 138 to either a grounded propagation layer 140 or to another
location along the trace depending upon the polarity of the signals
propagating along the trace 138. This embodiment also preferably
includes a protective cover 26, and an insulating substrate layer 28.
The grounded propagation layer 140, preferably in the form of a
transparent conductive grid, in addition to providing a return path for
the conducted electricity also enables the uniform'propagation of the
first 42 and second 48 pulsed electric signals along the trace 138.

Referring to FIGURE 84, an activating signal may be produced
in one of two ways using this embodiment of the transmission means.
If both the first 42 and second 48 pulsed electrical signals are of
positive voltage, the signals converge at a single physical point along
the trace 138, adding to produce a voltage of sufficient magnitude to
conduct across the illuminating material 24 to the grounded
propagation layer 140, and resultantly causing the illuminating material
24 to emit light. If the first pulsed electrical signal 42 is of a positive
voltage and the second pulsed electrical signal 48 is of a negative
voltage, the signals will converge to produce the activating signal when
they pass near each other, each pulse at a different location along the
trace 138. In this case, electricity conducts from one portion of the
trace 138 to another portion of the trace through the illuminating
material 24 thereby producing the activating signal.

FIGURE 9a is a diagrammatic top view and FIGURE 9b is a
diagrammatic partial cross-sectional view of a fourth preferred

embodiment of the transmission means 14. Referring to FIGURE 9a,
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the fourth preferred embodiment of the transmission means 14 includes
a trace 138 forming a plurality of substantially parallel rows and
providing a continuous propagation path that extends through each of
the plurality of display locations. This embodiment also includes
surface propagation means 141 substantially electrically isolated from
and substantially coextensive with the trace across the display area 32,
the surface propagation means for enabling the second pulsed electrical
signal 48 to propagate substantially uniformly across the display area
18.

As shown in FIGURE 9b, the surface propagation means 141
preferably takes the form of a transparent conductive grid. In this
embodiment, the first pulsed electrical signal 42 propagates along the
trace 138. The second pulsed electrical signal 48 propagates along the
surface propagation means 141 éuch that the signals converge to
produce the activating signal at the selected display location.

Illuminating material 24 forms a path through which electricity
may propagate to the surface propagation means 141 when the
activating signal is produced at the display location. This embodiment
also includes a protective cover 26, and an insulating substrate layer 28.
The surface propagation means 141, in addition to directing the second
pulsed electrical signal 48, also enables the uniform propagation of the
first pulsed electric signal 42 along the trace 138. The surface
propagation means 141 may be constructed in such a manner so that
the second j)ulsed electric signal 48 propagates uniformly along one
dimension of the screen thereby making the selective convergence of
signals easier to control. '

The apparatus of the present invention also includes an alternate
preferred embodiment of the signal control means 16. Referring to
FIGURE 10a, this embodiment of the signal control means 16 is
described in combination with the first preferred embodiment of the
display means 12 and first preferred embodiment of the transmission

means 14, both described above. In this embodiment, as shown in
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FIGURE 10b, a first pulsed signal comprises a single pulse of a selected
height and width with a selected period. A second pulsed signal,
however, as shown in FIGURE 10b comprises a plurality of negative
peaks, the combination of these peaks forming a second pulsed signal
train.

Referring to FIGURE 10a, when the first pulsed signal and the
second pulsed signal train are transmitted from the first 80 and the
second 110 transistors at the same time, the first pulsed signal and the
beginning of the second pulsed signal train converge at the extreme
first end of the first trace 20. Then, as the first signal continues to
propagate along the first trace 20 and the second pulsed signal train
continues to propagate along the second trace 22, the signals continues
to converge across the display area 18 and produced activating signals
at various selected activating locations. Activating signals are produced
at locations where the positive peak of the first pulsed signal converges |
with the negative peaks of the second pulsed signal train.

The second pulsed signal train is twice as long as the second
trace 22. Therefore, when the first pulsed signal reaches the extreme
lower right portion of the display area 18, it converges with the end of
the second pulsed signal train. The width of the individual negative
peaks and their location along the second pulsed signal train are
selected so that selected display locations may be illuminated to produce
a visual image.

In this embodiment of the signal control means 16, each display
location on the display area may be updated at a rate that is dependent
only upon the duration of the second pulsed signal train. For example,
suppose it takes 10 microseconds for the second pulsed signal train to
propagate along the entirety of the second trace. In that case, the
trailing edge of the second pulsed signal train propagates to the second
terminating resistor 112 approximately 20 microseconds after the
leading edge of the second pulsed signal train begins to propagate along
the second trace 22. Because both the first pulsed signal and the
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second pulsed signal train must have exited the display area 18 before
more pulses may be transmitted along the traces, the video display may
be updated every 20 microseconds. A standard television screen
updates approximately once every 33 milliseconds.

Referring to FIGURE 10a, a high frequency oscillator 142
produces a sine wave with a selected frequency of oscillation. The
frequency of the high frequency oscillator 142 is selected so that the
oscillator produces a sine wave with a narrow pulse width, preferably
between 1 and 10 picoseconds. The oscillator output is input into
divider 144. The divider 144 is selected such that the output of the
divider is a sine wave with a period equal to twice the propagation
delay along the second trace 22. The divider output is then input into
a pulse generator 146, triggering the 'f)ulse generator on a negative to
positive zero crossing. Responsively, the pulse generator 146 produces
a narrow pulse, preferably less than 10 picoseconds, the period equal to
twice the propagation delay along the second trace 22. The output
from the pulse generator is then input into the first pulse transistor 80
which drives the first trace 20.

The output from the high frequency oscillator 142 is also input
into a second signal modulator 148 along with an input video
modulation signal. The output from the second signal modulator 148,
as shown in FIGURE 10b is then input into the second pulse transistor
110, the output from which drives the second trace 22. The signal
driving the second pulse transistor potentially can produce an
activating signal at each of the plurality of display locations. The
selective disablement by modulation of individual portions of the second
pulsed signal train facilitates the selective enablement and partial
enablement of each display location across the display area, thus
creating a visual image.

The apparatus of the present invention also includes display
continuation means for enabling the display means 12‘to produce

continued display signals at the respective selected display locations
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after receipt of the activating signals at the selected display locations.
FIGURE 11 shows a partial diagrammatic cross-section view of the
third preferred embodiment of the transmission means 16 including
display continuation means. At each activating location, two energized
traces 150 are positioned opposite each trace 138. The energized traces
150 are energized at a voltage relative to the grounded conducting
surface. The voltage on the traces 150 is below the level of the
activating signal but is large enough to cause the current through the
illuminating material 24 to continue to flow once the activating signal
has initiated current flow, through the illuminating material 24. A
grounded propagation layer 149 allows current to flow from each
energized trace through the illuminating material 24 until a
deactivating signal is applied across that particular display location.
The deactivating signal is a negative voltage sighal applied to the
particular display location which causes the current flow through the
illuminating material at that location to cease.

The present invention also includes a feature for enhancing the
operation of the display means 12 and transmission means 14 by
increasing the conductivity of the paths through which electricity must
pass at each display location. With the display means 12 and the
transmission means 14 of the first preferred embodiment, for example,
the conductivity from the first trace 20 to the second trace 22 is
determined by the material separating the traces. The features
demonstrated in FIGURES 12a, 12b, 12¢, and 12d show how the
conductivity between the traces 20 and 22 may be reduced by reducing
the distance between the traces at each of the display locations. Such
features facilitate simpler signal control by preventing inadvertent
convergence of signals and preferred conduction paths between the
traces.

' Referring particularly to FIGURE 12a, the first trace 20 and the
second trace 22 both include excursion points 152 that decrease the
physical distance between the traces. Resultantly, the conductivity



WO 94/19788

© 00 3 O Gt W N

€O O DD DO DD DD DO DO DD DD DO DD ks ks e e b e R
h O © ® 3 O N s DD R O ©® g, O W N RO

PCT/US94/01877

.23.

between the two traces is enhanced between the points 152 and
electricity is more likely to flow between the points 152. Resultantly,
the definition of the screen may be enhanced with this arrangement.

Varying designs for enhancing the conductivity between the
traces 20 and 22 may be designed to perform differing purposes.
Referring to FIGURE 12b, the first trace 20 and the second trace 22
both include excursion lines 153 which enhance the conductivity at
between the traces at those location. Excursion lines of this type
operate to achieve softer images. As shown in FIGURE 12c¢ and 12d,
A complex design may be created that includes a multiplicity of
excursion points at each display location. In this embodiment, central
excursion points 154 are used to direct electrical arcs 156 from one
central excursion point 154 to another central excursion point 154
when the first 42 and 48 electrical signals converge at opposing central
excursion points 156. Further, lateral excursion points 155 enhance the |
conductivity of the display means 12 to create an electrical arc 157 from
one lateral excursion point to another lateral excursion point when the
signals 42 and 48 converge to produce the activating signal across
lateral excursion points 155.

The apparatus of the present invention also includes a fifth
preferred embodiment of the display means 12. FIGURE 13 shows a
partial cross-sectional diagrammatic view of a fifth preferred
embodiment of the display means 12. A viewing screen surface 162 is
preferably coated with a phosphor material 160 but could be coated
with another material that emits light when bombarded by electrons.
The viewing screen surface 162 serves as an anode. The first trace 20
includes a low work function coating that facilitates the escape of
electrons from the trace. The first trace 20 is preferably nearer the
viewing screen surface 162 than is the second trace 22, the traces
separated by a insulating layer 166, and the traces supported by an

insulating substrate layer 28.
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This embodiment of the display means 12 is selectively activated
by the convergence of a first pulse 42 of a negative polarity and a
second pulse 48 of a negative polarity. When the first 42 and second
48 pulses converge at a selected location, the combined voltage on the
first 20 and second 22 traces causes electrons to emit from the first
trace at the selected location. The electrons are attracted by the
viewing screen surface 162 which acts as an anode. Resultantly, the
electrons collide with the illuminating material 160 on the viewing
screen surface 162 causing the illuminating material to emit light. As
will be readily appreciated by one skilled in the art, a number of
variations of this apparatus using an anode and a cathode to cause the
selective emission and bombardment of a screen by electrons are
possible. |

The present invention also includes a method for selectively
activating any of a plurality of different display locations across a |
display area. Such method embodies the principles of the present
invention. As a first step, the method includes the step of selectively
transmitting a first 42 and a second 48 pulsed electrical signal along a
transmission means 14. The transmission means 14 provides at least
one continuous propagation path that extends through each of the
display locations 32. A second step of the method is directing the
propagation of the first 42 and the second 48 pulsed electrical signals
along the transmission means 14 such that the first and second pulsed
electrical signals converge to produce an activating signal at a selected
display location. And, a third step of method is the step of producing
a display signal at the selected display location upon receipt of the
activating signal at the selected location.

Alternate preferred embodiments of the method of the present
invention include limitations introduced by the second, third, and
fourth preferred embodiments of the transmission means 14. Those
limitations were previously discussed. Further alternate preferred

embodiments of the method of the present invention include limitations
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introduced by the second, third, and fourth preferred embodiments of
the display means 12. Such limitations were also previously discussed.

The above described preferred embodiments are intended to
illustrate the principles of the invention, but not to limit the scope of
the invention. Various other embodiments and modifications to these
preferred embodiments may be made by those skilled in the art without
departing from the scope of the following claims.
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CLAIMS

An apparatus for selectively activating various display
locations in a display area, the apparatus comprising:

display means extending throughout a plurality of display

‘locations across the display area, the display means for

producing a display signal at a selected display location
among the plurality of display locations upon receipt of an
activating signal at the selected display location;
transmission means associated with the display area and
providing at least one continuous propagation path that
extends through each of the plurality of display locations
across the display a:reé, the transmission means for
directing the propagation of a first pulsed electrical signal
and a second pulsed electrical signal across the display
area; and

signal control means for selectively transmitting the first
and the second pulsed electrical signals along the
transmission means such that the first and second pulsed
electrical signals converge to produce the activating signal

at the selected display location.

The apparatus of Claim 1 wherein:

the transmission means includes:

(i) a row trace forming a plurality of substantially
parallel rows and providing a continuous
propagation path that extends through each of the
plurality of display locations;

(i) a column trace forming a plurality of substantially
parallel columns oriented substantially
perpendicularly to the plurality of substantially

parallel rows and providing a continuous
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propagation path that extends through each of the
plurality of display locations, the column and row
traces being substantially electrically isolated from
each other and converging at each of the plurality
of display locations across the display area; and
the first pulsed electrical signal electrical propagates along
the row trace and the second pulsed electrical signal
propagates along the column trace such that the first and
second pulsed electrical signals converge to produce the

activating signal at the selected display location.

The apparatus of Claim 2 wherein the display means
includes: '-

a plurality of illuminating pixel means, one of the
illuminating pixel means disposed at each of the plurality
of display locations, each illuminating pixel means for
emitting light from its respective display location upon
receipt of an activating signal at the respective display

location.

The apparatus of Claim 2 wherein the display means includes:

(a)

illuminating means substantially uniformly disposed
across the display area, the illuminating means for
emitting light from the selected display location upon
receipt of an activating signal at the selected display

location.

The apparatus of Claim 2 wherein the display means includes:

(@)

gas discharge illumination means associated with the
display area for emitting light from the selected display
location upon receipt of an activating signal at the
selected display location.



WO 94/19788

© 00 =3 O Ot b W N

R R I I L T T T T T T T e o e S S Ty gy
N - O ®© 00 3D W N H O WD Ot WN RO

PCT/US94/01877

98-

The apparatus of Claim 2 wherein the display means includes:

(a)

a plurality of liquid crystal display means, one of the

liquid crystal display means disposed at each of the

plurality of display locations, each liquid crystal display

means for changing the visual appearance of its respective

display location upon receipt of an activating signal at the

respective display location.

The apparatus of Claim 1 wherein:

(a)

(b)

the transmission means includes:

@

(ii)

a first trace forming a plurality of substantially
parallel rows and providing a continuous
propagation path“that extends through each of the
plurality of display locations;

a second trace forming a plurality of substantially
parallel rows oriented substantially parallel to and
intervolved with the plurality of substantially
parallel rows formed by the first trace and
providing a continuous propagation path that
extends through each of the plurality of display
locations, the first and second traces being
substantially electrically isolated from each other
and facilitating the convergence of the first and
second pulsed electrical signals at each of the
plurality of display locations across the display

area; and

the first pulsed electrical signal propagates along the first

trace and the second pulsed electrical signal propagates

along the second trace such that the first and second

pulsed electrical signals converge to produce the activating

signal at the selected display location.
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The apparatus of Claim 7 wherein the display means includes:

(a)

a plurality of illuminating pixel means, one of the
illuminating pixel means disposed at each of the plurality
of display locations, each illuminating pixel means for
emitting light from its respective display location upon
receipt of an activating signal at the respective display

location.

The apparatus of Claim 7 wherein the display means includes:

(a)

illuminating means substantially uniformly disposed
across the display area, the illuminating means for
emitting light from the selected display location upon
receipt of an aci:ivatin;cﬂgr signal at the selected display
location. . \

The apparatus of Claim 7 wherein the display means includes:

(a)

gas discharge illumination means associated with the
display area for emitting light from the selected display
location upon receipt of an activating signal at the

selected display location.

The apparatus of Claim 7 wherein the display means includes:

(a)

~ a plurality of liquid crystal display means, one of the

liquid crystal display means disposed at each of the
plurality of display locations, each liquid crystal display
means for changing the visual appearance of its respective
display location upon receipt of an activating signal at the

respective display location.

The apparatus of Claim 1 wherein:

(a)

the transmission means includes a trace forming a

plurality of substantially parallel rows and providing a
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continuous propagation path that extends through each of
the plurality of display locations; and

(b) the first and second pulsed electrical signals each
propagate along the trace such that the first and second
pulsed electrical signals converge to produce the activating
signal at the selected display location.

The apparatus of Claim 12 wherein the display means includes:
(@) a plurality of illuminating pixel means, one of the
illuminating pixel means disposed at each of the plurality
of display locations, each illuminating pixel means for
emitting light from its respective display location upon
receipt of an activating"signal at the respective display

\

location.

The apparatus of Claim 12 wherein the display means includes:
(a) illuminating means substantially uniformly disposed
across the display area, the illuminating means for
emitting light from the selected display location upon
receipt of an activating signal at the selected display

location.

The apparatus of Claim 12 wherein the display means includes:
(a) gas discharge illumination means associated with the
display area for emitting light from the selected display
location upon receipt of an activating signal at the

selected display location.

The apparatus of Claim 12 wherein the display means includes:
(a) a plurality of liquid crystal display means, one of the
liquid crystal display means disposed at each of the
plurality of display locations, each liquid crystal display
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means for changing the visual appearance of its respective

display location upon receipt of an activating signal at the

respective display location.

The apparatus of Claim 1 wherein:

(a)

(b)

the transmission means includes:

@)

(ii)

a trace forming a plurality of substantially parallel
rows and providing a continuous propagation path
that extends through each of the plurality of
display locations;

surface propagation means substantially electrically
isolated from and substantially coextensive with
the trace across the display area, the surface
propagation means for enablin.g the second pulsed
electrical signal to propagate substantially
uniformly across the display area; and

the first pulsed electrical signal propagates along the trace

and the second pulsed electrical signal propagates across

the surface propagation means such that the first and

second pulsed electrical signals converge to produce the

activating signal at the selected display location.

The apparatus of Claim 17 wherein the display means includes:

(a)

a plurality of illuminating pixel means, one of the

illuminating pixel means disposed at each of the plurality

of display locations, each illuminating pixel means for

emitting light from its respective display location upon

receipt of an activating signal at the respective display

location.

The apparatus of Claim 17 wherein the display means includes:



WO 94/19788

©w 00 3 & Ot b W N =

O O O DN DN NN N DN DN NN R 2R ks = e e
N = © © 00 -3 O O i W N B O W 0o a3, O b W N H O

20.

21.

22.

23.

PCT/US94/01877

-32-

(a) illuminating means substantially uniformly disposed
across the display area, the illuminating means for
emitting light from the selected display location upon
receipt of an activating signal at the selected display

location.

The apparatus of Claim 17 wherein the display means includes:
(a) gas discharge illumination means associated with the
display area for emitting light from the selected display
location upon receipt of an activating signal at the

selected display location.

The apparatus of Claim 17 wherein the display means includes:
(@ a plurality of liquid crystal display ‘means, one of the
liquid crystal display means disposed at each of the
plurality of display locations, each liquid crystal display
means for changing the visual appearance of its respective
display location upon receipt of an activating signal at the

respective display location.

The apparatus of Claim 1 further comprising:

(a) display continuation means for enabling the display means
to produce a continued display signal at the selected
display location after receipt of the activating signal at the

selected display location.

The apparatus of Claim 1 wherein:

(a) the transmission means is constructed to provide a
plurality of electrically conductive paths through the
display means, such paths decreasing in length at a

multiplicity of the display locations.
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The apparatus of Claim 2 wherein:
(@) the distance between the row trace and the column trace

decreases at a multiplicity of the display locations.

The apparatus of Claim 7 wherein:
(a) the distance between the first trace and the second trace

decreases at a multiplicity of the display locations.

The apparatus of Claim 12 wherein:

(a)  the distance between the trace and a grounded surface
that is associated with the -'display decreases at a
multiplicity of the displa_y locations.

The apparatus of Claim 12 wherein: )

(a)  the distance between two of the plurality of substantially
parallel rows formed by the trace decreases at a
multiplicity of the display locations.

The apparatus of Claim 17 wherein:

(a) the distance between the trace and the surface
propagation means decreases at a multiplicity of the
display locations.

An apparatus for selectively activating various display locations

in a display area, the apparatus comprising:

(a)  display means extending throughout a plurality of display
locations across the display area, the display means for
producing a plurality of display signals at respective
selected display locations among the plurality of display
locations upon receipt of activating signals at the selected

display locations;
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transmission means associated with the display area and
providing at least one continuous propagation path that
extends through each of the plurality of display locations
across the display area, the transmission means for
directing the propagation of a first pulsed electrical signal
and a second pulsed electrical signal across the display
area; and

signal control means for selectively transmitting the first
and the second pulsed electrical signals along the
transmission means such that the first and second pulsed
electrical signals converge to produce the activating
signals at the selected display locations.

The apparatus of Claim 29 further comprising:

(a)

display continuation means for enabling the display means
to produce continued display signals at the respective
selected display locations after receipt of the activating
signals at the selected display locations.

A method for selectively activating any of a plurality of different

display locations across a display area, the method comprising

the steps of:

(a)

(b)

selectively transmitting a first and a second pulsed
electrical signal along a transmission means that provides
at least one continuous propagation path that extends
through each of the display locations;

directing the propagation of the first and the second
pulsed electrical signals along the transmission means
such that the first and second pulsed electrical signals
converge to produce an activating signal at a selected

display location; and
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producing a display signal at the selected display location
upon receipt of the activating signal at the selected

location;

The method of Claim 31 wherein the step of directing the

propagation of the first and the second pulsed electrical signals

along the transmission means includes:

(a)

(b)

directing the first pulsed electrical signal along a row
trace, the row trace forming a plurality of substantially
parallel rows and providing a continuous propagation path
that extends through each of the plurality of display
locations; and

directing the second i)ulsed electrical signal along a
column trace, the column trace forming a plurality of
substantially parallel columns oriented substantially |
perpendicularly to the plurality of substantially parallel
rows formed by the row trace and providing a continuous
propagation path that extends through each of the
plurality of display locations, the column and row traces
being substantially electrically isolated from each other
and converging at each of the plurality of display locations
across the display area.

The method of Claim 31 wherein the step of directing the
propagation of the first and the second pulsed electrical signals

along the transmission means includes:

(a)

directing the first pulsed electrical signal along a first
trace, the first trace forming a plurality of substantially
parallel rows and providing a continuous propagation path
that extends through each of the plurality of display

locations; and
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directing the second pulsed electrical signal along a second
trace, the second trace forming a plurality of substantially
parallel rows oriented substantially parallel to and
intervolved with the plurality of substantially parallel
rows formed by the first trace and providing a continuous
propagation path that extends through each of the
plurality of display locations, the first and second traces
being substantially electrically isolated from each other
and converging at each of the plurality of display locations

across the display area.

The method of Claim 31 wherein the step of directing the
propagation of the first and the second pulsed electrical signals

along the transmission means includes: \

(a)

directing the propagation of both the first and second
pulsed electrical signals along a trace, the trace forming
a plurality of substantially parallel rows and providing a
continuous propagation path that extends through each of

the plurality of display locations.

The method of Claim 34 wherein the step of selectively

transmitting a first and a second pulsed electrical signal along a

transmission means includes:

(a)

(b)

transmitting the first pulsed electrical signal along the
trace from a first end of the trace; and
transmitting the second pulsed electrical signal along the

trace from a second end of the trace.

The method of Claim 34 wherein the step of selectively

transmitting a first and a second pulsed electrical signal along a

transmission means includes:
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transmitting the first pulsed electrical signal along the
trace from a first end of the trace; and

transmitting the second pulsed electrical signal along the
trace from the first end of the trace such that the first
and the second electrical pulsed signals converge to
produce the activating signal after the first pulsed
electrical signal has reflected from a second end of the

trace.

The method of Claim 31 wherein the step of directing the

propagation of the first and the second pulsed electrical signals

along the transmission means includes:

(a)

(b)

directing the first pulsed electrical signal along a trace,
the trace forming a plurality of substantially parallel rows
and providing a continuous propagation path that extends
through each of the plurality of display locations;

propagating the second pulsed electrical signal along a
surface propagation means, the surface propagation means
substantially electrically isolated from and substantially
coextensive with the trace across the display area, the
surface propagation means for enabling the second pulsed
electrical signal to propagate substantially uniformly

across the display area.

A method for selectively activating a plurality of different displayv

locations across a display area, the method comprising the steps

of:
(a)

selectively transmitting a first and a second pulsed
electrical signal along a transmission means that provides
at least one continuous propagation path that extends

through each of the display locations;
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directing the propagation of the first and the second
pulsed electrical signals along the transmission means
such that the first and second pulsed electrical signals
converge to produce activating signals at respective
selected display locations; and

producing display signals at the selected display locations
upon receipt of the activating signals at the respective

selected display locations;
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