Modified Electronic Ballasts to Prevent the Signal Interference
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Abstracts: The cancellation of the output signal occur between output tubs have occurred place an electromagnetic

interference and deteriorated the light efficiency of the neon tub. In order to prevent this problems, we have

developed the modified electronic ballast for neon(MEBN). The MEBN have used a shielded line to the output and

designated partly the half-bridge in the middle of the circuit. In an experimental results, this will be lengthen the life

of the neon tub and obtain the effect which shields an electromagnetic wave to injurious to the people’s body.
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I. Introduction

Recently, we have researched and developed the
electronic ballasts to reduce the power consumption[1].
The electronic ballasts have lower weight than the type
of coiled ballasts.

The electronic ballasts for neon(EBN) was designed
to control an electric current of neon tube using the
capacitance of capacitor, and showed their color
properties of depending any gas in tube. Especially, The
EBN has very dangerous for applying to high voltage.
Also when the output line of high voltage is exposed on
heavy air with moisture[2, 3].

The efficiency of the EBN is reduced and the output
signal of the neon tube is cancelled, by electro magnetic
field phenomenon each other. Then both the EBN and
the neon tube take a damage[4, 5].

PH Ammond & J.K.Sykulski[6-9] have developed

the ballast for modifying the power factor and

electromagnetism. They have operated the oscillation
parts using stable switching circuit and prevented on an
electric shock from the overvoltage. The EBN use the
frequency of 20 kHz have developed recently. But it
has token place seriously an electromagnetic
interference (EMI) phenomenon. Also, when the neon
tube in output line is close to each other. The
cancellation phenomenon of tube signal has occurred.
In this paper, we have developed the modified
EBN(MEBN) to improve the EBN. The MEBN have
the shielded line and filter is output side and added
party the half-pride circuit by doing these, we can

obtain stable output properties for minimizing the

electronic interference.

I1. Design of an Electronic ballasts.

In general, an electronic ballasts are composed of

drive circuit, multivibrator, protection circuit and
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output parts, so on. The ac input signal for driving the
ballasts is transferred to that circuit, the oscillator and
the switching circuit drives.

The variable resistor of an oscillator can control the
pulse width of signal and the driving speed. By doing
these operation, the electronic ballasts can control the
output voltage and current of a transformer.

The period of pulse use 0.5us, the output voltage and
the current are design to have 15kV and 20mA
respectively. The stabilized high voltage in the rectifier
circuit drives the transformer. If we add output load(or
neon tube) to an electronic ballasts, the overvoltage
protection circuit isn’t operate. But if an electronic
ballasts have no load, it stop the high voltage by
holding the output signal of oscillator.

The existed EBN uses the unshielded simple output
line. There take place various electromagnetic field.
Then we can find the inductance and capacitance per

unit length as follows[10];

Lzﬁln(i} C:ﬂ—g (1)
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Where d is the distance between two lines, r is half-
radius, the p and the & are the permeability and the
dielectric parameter, respectively.

Actually, the electronic ballasts having the frequency
of 20khz and the driving voltage of 15kV in output
transformer take place the electric field of approximate
80 ~130 V.

The magnetic field using 20 mA is no so much. The
electromagnetic field occurred in the output part of the
transformer take place the signal cancellation of neon
tube, and sometimes this becomes the case of reducing
the lifecycle of the tube. In the output signal of the

transformer, the output signal power is presented by S=

E x H, and then the drove voltage is as follows[9].

_ QOln(d/r)
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When the output signal of the transformer is reached
at the neon tube. If the neon tube could not take in
sufficiently the signal power, the EBN can be damaged
by reflective wave of the output line[10].

We must consider the loss and the reflection of
output signal on the EBN design. And then impedance
matching is established between circuit and output load.

The existed electronic ballasts have occurred the
signal interference in the neon tube. In order to improve
this phenomenon, we employ the filter in the output
and half-bridge in the middle of circuit..

In order to make up for falling in efficiency and
power factor, we add the smoothing circuit to the

electronic ballasts as the Figures 1.

———
EBN A\ Qutput
circuit ‘/_Shield line
—

Fig. 1 The smoothing circuit.

In Figure 1, the diode and capacitor role of

smoothing the spike voltage, and driving the stabilized
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output signal due to increased DC component. Actually,
the spike voltage give rise to the electromagnetic

interference phenomenon.

III. Experimental results

In the experimental results, we use an input voltage
220V, an input current 0.65 A and an input power 135
W, and the driven output voltage sustain 15 kV. If we
change the length of the tube, then the various
characteristics is obtained.

Tablel compares the experimental results at various
condition. Where T.1 show an experimental condition
that have no the filter and rectifier circuits, T.2 is an
experimental condition that have a rectifier circuits and
no the filter, and T.3 is an experimental condition that
have both a rectifier circuits and the filter.

In table 1, P.F is the power factor, C.F is the crest
factor and explain the rate of the maximum tube current
to the effective current. The C.F is the measure
parameter of estimating the lifecycle of the tube. And

the illu. show an illuminance.

Tablel. Comparison of an experimental result.

Tube | Power | PF CF .
(mA) | (W) (%) (%)
T.1 21 16.8 83 2.36 30
46 64.7 97.6 1.97 26.2
T2 |21 18.8 83.5 2.36 34.4
50 75.6 92.1 1.54 28.7
T3 |20 19.2 83.5 2.1 33.6
19 83.7 91.4 1.93 27.5

The more an amplitude of the C.F is fallen, the more
the lifecycle of the tube is large. In tablel, we test the

MBEN without having the filter and the smoothing

circuit. Then the length of the tube are 0.6m and 4m,
respectively.

If we use partly smoothing circuit and the filter, the
current of the tube become smaller and the power
consumption become enlarge about 19mW. While the
crest factor, the power factor and an intensity of

illumination are improved.

a2=18.96V SAVE
X

20 PEAKDET 2ms

(a) The current waveform

aV1= 182.0ml kr=?

50nd PEAKDET 2ns

(b) The voltage waveform

Fig 2. Waveform of the current and voltage signal.

Figure 2 shows (a) current wave, (b) voltage wave,
where the length of the tube is 0.6m, and don’t use the
filter and partly smoothing circuit.

In Figure 2, the cause of generating the signal
interference of the tube occurs in the spike displayed. In

order to remove the spike signal, we experiment the
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circuit with the filter and partly smoothing circuit.
Figure 3 shows (a) current waveform and (b) voltage
waveform in case of using the filter and partly

smoothing circuit.

ali=73.6mV
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(a) The current waveform

ave=5.2ev SAVE
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i PEAKDET Sns

(b) The voltage waveform

Fig 3. Waveforms of the current and voltage

Then the length of the tube is 0.6m. In figure 5, the
improved signal waveform of adding the dc component
is to be obtained from the results of reducing the spike
signal. Then it doesn’t take place the phenomenon
which we have care for the signal interference between
two lines and then we have obtained a good results by
using the filter and partly smoothing circuit. Also, we
could prevent the damage from the high voltage of

generating in an output of the MEBN.

V. Conclusion

We have developed the modified electronic ballast
for the neon and evaluated the experimental
performance to improve the driven light cancellation
due to an electromagnetic interference between output
tubs. When the driven frequency is 20 kHz, we have
designated partly the half-bridge to the circuits and
used the shielded line to the output tubs. By doing these
operation, when the tube is close to each other, an

electromagnetic interference couldn’t have occurred.
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