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Are plasma displays for you?

Why consider plasma displays? High reliability,
long life and favorable environmental characteristics
are three good reasons. Plasma displays are avail-
able in a variety of numeric and alphanumeric
configurations. Currently, we have part numbered
12, 2-, 2'2-, and 3-digit plasma displays, and there
may be other applications out there where plasma
displays would be appropriate, especially where long
life is critical.

How PDPs work

Plasma display panels (PDPs) are so named
because the gas (usually neon) in its ionized form is
referred to as a plasma. They are often called gas
discharge displays, too.

There are two basic types of plasma displays —
AC and DC excitation. The difference between AC
and DC displays is the manner in which the gas
discharge is initiated and maintained. Although the
physical structures and modes of operation are
different, the basic physical mechanism which pro-
duces the light is the same — an electric field
ionizes the gas (as current results through the gas,
outershell electrons of the gas atoms are excited by
electron bombardment and driven to higher energy
states). Then, the spontaneous recombination of
ions and electrons results in the emission of pho-
tons.

Various gases are used for plasma devices, such
as mercury, helium and cadmium, but by far the
* most popular is neon. These different gases each
have their own characteristic color and their own
particular ionization potential (the energy required
to separate electrons from the field of the ion).

This gas is placed between two electrodes, and
when sufficient voltage is applied the gas will ionize
(break down) and glow. The breakdown voltage of a
plasma display depends on the gas pressure, dis-
tance between the anode and cathode, andthe type
of gas used. Also, small amounts of other gases are
often added to the primary gas to alter its break-
down voltage (see Figure 1).
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Figure 2 (page 2) shows arepresentation of aDC
gas discharge tube (a) and the distribution of inten-
sity from cathode to anode (b) and voltage from

cathode to anode (c).
continued on page 2
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Figure 2

As shown, the brightest portion is the negative
glow (the region close to the cathode). The majority
of gas discharge displays (AC and DC) use the
negative glow as the light source.

Obviously some type of current-limiting is requir-
ed because once the gas becomes ionized, excess-
ive amounts of current could result.

The basic two-terminal AC plasma display device
isshown schematically in Figure 3 (Figure4 shows a
physical representation). The capacitor dielectric
shown in Figure 4 is the glass envelope that con-
tains the gas. Notice that the electrodes are on the
outside, not inside like the DC tube. The electrodes
being on the outside form a capacitor, so this device
is AC driven because the anode and cathode are
effectively capacitively-coupled. | think the original
reason for placing the electrodes on the outside of
the glass tube was to protect them from a type of
degradation called sputtering, which is caused from
ion bombardment.
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Figure 5 shows a wave form to drive a cell. Note
that it requires less voltage for a cell to sustain its
glow than is required to initially fire the cell. This
lower sustaining voltage is sometimes referred to as
“memory” and is a result of the inherent capaci-
tance of the AC plasma cell. When the voltage
potential across the cell terminals exceeds the
firing voltage (Vy) of the gas, as shown between T
and T4, the gas breaks down and produces a short
burst of light. When this happens current begins and
builds up a voltage charge on the cell capacitors
that oppose the applied voltage, thus extinguishing
the discharge.
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Figure 5 — Drive waveform and corresponding
wall charges
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These built-in capacitors retain much of their
charge; therefore at time T4, when the driving
voltage is applied with reverse polarity, its ampli-
tude can be reduced below V;and still causethecell
to fire, because of the additive voltage created
within the cell by the deposited charge on the walls
from the previous cell firing.

This memory can be erased by reducing the
sustaining voltage until the cell fires weakly. The
cell will soon cease firing even with subsequent
application of the sustaining voltage amplitude.

continued on page 3
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