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CONDUCTIVE FONT

Disclosed'herein are conductive fonts for
electrically activated displays and methods of maklnc
and using such fonts.

BACKGROUND OF THE INVENTION

Electrically activated displays include
thermochromic, electrochromic, electroluminescent and
electrochemiluminescent displays, e.g. as disclosed in
U.S. Patents 5,080,470; 5,189,549 and 5,413,739.
Display patterns can be generated by applying an
activatable chromic. material over an underlying
electrically conductive pattern or activatable matrix.
In the case of thermochromic displays, heat generated
by electrical current passing through the conductror
activates the chromic layer. In the case of
electrochromic, electroluminescent and
electrochemiluminescent»displays, a‘sandwich-type
electrode configuration is typically employed where at
least one electrode, typically the display face
electrode is typically transparent, e. g. a conductive
metal oxide such as indium tin oxide, and the dlsplay
pattern is defined by the geometry of either
electrode. U.S. Patent 5,189,549 discloses sandwich-
type geometric configurations for display electrodes
and U.S. Patent 5,413,739 discloses side-by-side
geometric configurations for display electrodes. 2
disadvantage of displays of the prior art is that the
geometric patterns for electrodes are typically
produced by tedious or expensive methods such as one
Oor more repetitive steps of painting or printing a
condﬁctive patterns or activatable matrices of
conductive ink or by electroless depos1tlon trough a
patterned mask.

The disadvantages of these prior electrode
fabricating techniques are avoided by use of the
character font of this invention which can readily be
set into a printer adaptable to receiving computer
generated text. The pattern can be printed by using
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an electrically conductive ink or a catalytic ink for

electroless deposition of a conductive metal such as
copper or nickel. |
SUMMARY OF THE INVENTION

This invention provides a font for
generating interconnected alphanumeric electrode
characters adépted for use as an image-generating
electrode in flat displays such as electrochromic
displays. A display message comprising characters of
such font be readily applied to flat display films by
printers, e.g. ink jet or laser jet printers, capable
of applying electrically conductive ink. Each of the
characters in the font is defined by two generally
parallel and spaced apart lines where a wide first
line has apertures defining the general shape of the
characters and a second narrow line has curvilinear or
segmented, but continuous, extensions into the
aperture of said first line. '
BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 illustrates a character in a font

according to this invention.

_ "Figure 2 illustrates the use of the font of
this invention in a script for a display‘message;
DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

| The font of alphanumeric characters provided
by this invention provides character images that are
adapted to be printed by electrically conductive ink
into a message pattern of electrically interconﬁécted
characters defined by a first wide line defining the
exterior edge of a character and having an aperture
within the interior of said character and a second
line having curvilinear or segmented, but continuous,
extensions passing through said aperture wherein said
lines’extend'parallel from both sides of character
allowing interconnection with first and second lines,
respectively, of adjoining characters. With reference
to Figure 1 there is shown a font according to this
invention for the capital letter "A" where wide line 1

.
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has an aperture 3 defining the outline of the letter.
Parallel line 3 has an extension segment 4 extending
into the aperture 2. Parallel lines 1 and 3 extend
beyond the width of the character allowing electrical

5 interconnection with adjoining characters as
illustrated in Figure 2.

When printed with an electrlcally conductive
ink, e.g. a common silver ink or carbon ink, the lines
of the font of this invention provide electrodes for

10 use in an electrochromic display. The portion of line
3 lying outside of the aperture defining the character
can be covered with an insulating material by prlntlng
electrical insulating ink or similar coating to |
advantageously mask the outline of that portion of

15 line 3 which lies outside the area of the character.
The area of the aperture 2 can, if needed, be coated
an insulating material to separate the electrodes. A
layer of electrochromic material, e.g. electrochromic
particles in an ionically isolative polymer matrix as

20 disclosed in U.S. Patent 5,413,739, can be applied to
overlap the area of the printed electrodes. When
applied to a series of adjoning characters the
overlapping electrochromic layer will typically extend
over the general extended area of a plurality of lines

25 1 in a sequence of printed characters. The
electrochromic layer can be coated with an electrolyte
layer to provide an electrochromic display. Such a
display can be activated by applying a voltage'écross
lines 1 and 3 providing activation of an

30 electrochromic image corresponding to the characters
defined by the apertures in the extended line 1.

For generating display information the fonts
of this inventioh are preferably alphanumeric
characters. In such characters first line has a width

35 about the height of symbols in said font, extending
close to but not intersecting the path of the second
line. In addition to alphanumeric characters the font
preferably comprises punctuation marks, symbols such
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as smiles, hearts, arrows and the like and spacers.
In this regard a spacer character can comprise
parallel lines for interconnecting first and second
lines extending between spaced apart characters. In
Figure 2, the character "A" is shown with no
electrical connection to the enclosed area in the
upper part of the letter. In this embodiment, the

- enclosed area can be covered with a pigmented

insulating coating having a color similar to that of
the area outside of the letters when the the display
is activated. ‘ |

The font of this invention can be
advantageously used in manufacturing flat screen
electrochromic display devices by printing the display
image, e.g. an alphanumeric message, using '
conventional conductive ink printing technigques, e.g.
ink jet printing or flexographic printing onto an
insulating sheet such as pblyester or polyimide f£ilm.

While specific embodiments have been
described herein, it should be apparent to those
skilled in the art that various modificatichs thereof
can be made without departing from the true spirit and
scope of the invention. Accordingly, it is intended
that the following claims cover all such modifications

within the full inventive concept.
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WHAT IS CLAIMED IS:

1. A font for alphanumeric electrodes
comprising characters defined by a first line segment
having a length and a width larger than the
corresponding width and height of said character and
having within the area defined by the length and width
of said line segment an aperture defining the boundary
of said character and a second curvilinear or
segmented line extending in said aperture wherein séid
first and second lines extend parallel from both sides
of character allowing interconnection with first and

'second lines, respectively, of adjoining characters.

2. A font according to claim 1 wherei
said symbols are alphanumeric characters.

3. A font according to claim 1 comprising
spacer character of parallel lines for interconnecting
first and second lines extending between spaced apart
characters.
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