
 

 

 

Abstract—This research was proposed to design and develop a 

series of Neon sign ballast as energy savings for Program in Media 

Technology using a siphon technique. The Neon sign ballast worked 

by using a DC voltage supply at 12 volts for supplying to high 

frequency circuit at 15 kHz. It used IC 555 to control the operation of 

television flyback transformer which converted 12 volts DC voltage 

to AC high voltage of 2 kV for 5 feet length of Neon sign ballast. The 

saving energy of the proposed ballast using a siphon technique used 

the principle of independent voltage induction of flyback converter 

converted to input DC voltage, 13.5 volts and input of 1.2 amp for 

supplying to power charged circuit with battery of 12 volts 7.5 amp 

in order to use battery as backup power supply instead of the usual 

when battery was full. Then, when battery charged decreasing, the 

control circuit of energy circuitry is connected to the power supply 

normal mode instead. 

The testing of Neon sign ballast as energy savings for Department 

of Media Technology found that voltage charged circuit will be full 

battery at the voltage of 13.5 volts, 250 mA and used 24 hours of 

operation of Neon sign ballast from a DC voltage supply switching 

between regular supply and battery. Furthermore, battery can be 

supplied voltage to circuit bulb for 5 hours. Therefore, Neon sign 

ballast as energy savings for Department of Media Technology using 

a siphon technique can be applied smoothly lighting. 
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I. INTRODUCTION 

A. Source and Importance[1],[2] 

Neon tube or light bulb is an electrical device converted 

electrical energy to an available light commonly used in a 

commercial media. A structure of the Neon tube was bent to be 

different letters or shapes with bright flame. The Neon lights 

commonly used as advertising billboards shown as figure 1 

(A). The Neon will be bright with input a voltage at 10,000 

volts to the both sides of Neon light polarization. They were 

resulted to the gas which was contained in the tube ruptured 

into ions as conduct electricity. The heat gas contained within 

the Neon bulb will be several light such as when filling a 

Helium gas it’s become pink light, a Neon gas become red 

light and an Argon gas become white and blue light and so on.  
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In practice, it was required a lot of voltage transformer with  

wiring inside to generate of high voltage as shown in figure 1. 

(B). 
 

 

  (A)                        (B) 

Fig. 1 (A), (B) show a Neon light commonly used as advertising 

board and high voltage transformers, respectively. 

 

The problems of using a Neon light mentioned above were 

using a high voltage transformer to drive the Neon light, a 

large size of transformer, a heavy weight of them that have 

priced during 4,500 - 5,000 Baht. A previous research has 

designed and developed a series of Neon lamp in different 

techniques such as creating a designing circuit of advertising 

billboard by using television flyback transformer [1]. It had 

limitations due to a loss of converters flyback circuit. In 

addition, the research about using a power supply from solar 

cells, supplying voltage to the boost converter circuit and 

driving a Neon lamp for advertising billboard [2] had 

restrictions on an increasing cost of using solar cells and 

limitation of sunlight in a limited time. In a part of research to 

reduce the lost power in the driving circuit with the discharge 

accumulated techniques at the gate which designed a working 

of circuit was required an accurate timing to discharge 

accumulated for matching the time of the MOSFET working 

(On) and stop working (Off) that they are complex to design. 

So, the researchers had designed the Neon sign ballast for 

advertising billboards as energy savings by using a siphon 

technique for Program in Media Technology, King Mongkut's 

University of Technology Thonburi, Bangkhuntien Campus. 

The circuit designing used magnetic power induction that has 

spread outside of a core structure of the converter flyback to 

become a direct current converter. Then, used the direct 

voltage signal to charge a battery to examine and compare to 

the voltage of the battery saved energy earlier. If the supply 

voltage of the battery was as required (Threshold Voltage) the 
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voltage of the battery would be power supply instead of 

normal one. It’s resulted to the less active of normal power 

supply which affecting to energy savings of using Neon bulbs 

for advertising board of the Department. 

B. Objectives 

1) To degin and develop a series of Neon sign ballast as energy 

saving for Department of Media Technology. 

2) To find an efficiency of using 

II. METHODOLOGY 

The process of research in designing and developing of 

Neon sign ballast as energy savings for Department of Media 

Technology used television flyback transformer to generate 

high voltage instead of high voltage transformer. This research 

divided the circuit into two parts; the energy charging circuit 

to the battery (Battery Charger Circuit) and a voltage detection 

circuit (Threshold Voltage Circuit) which was details the 

following. 

 

A. The process of designing in battery charger circuit 

This research project, researchers used 1 * 1.5 SQ.MM. 

Size of wire wrapped around the outside core of a converter 

flyback transformer of TLF14511B for 14 rounds. It’s got AC 

voltage that has converted into DC voltage (AC to DC 

Converter) to apply it through the battery charging control 

circuit of 12 volts / 7.5. Amperes of battery using LM317 IC to 

control the linear energy charging as showed the circuit 

diagram in Figure 2. 

 
Fig. 2 Shows a block diagram of a battery charging circuit. 

 

The researchers have designed a circuit using LM317 IC to 

controls an energy charging to the battery at a constant 

linearity by reference a running voltage (Vref) at 2.5 volts. The 

controlling of current in charging with a resistor R1 and R2 

will maintain constant current in energy charging. So, the 

designing of the energy charging in this research has principles 

of calculated with Equation 1 shown as follows: 

Equation 1 

Vout is the output voltage of volts.  

Vref is the reference unit voltage of volts.  

IAdj is the modified current of micro-amperes.  

R is the resistance of ohms 

To get output voltage (VO) for energy charging to the 

battery around 13.5 -14.5 volts with the reference voltage of 

2.5 volts and a modified current of 100 microamperes which 

defined resistance R1 at a value of 240 ohms, resistance R2 is 

2.5 kilo ohms can be calculated from equation 1 shown as 

follow 

Vo = 2.5{1+2.5kΩ/240Ω} +100µA*2.5KΩ.  

Therefore, the output voltage (VO) used for charging 

batteries is equal 14.5 volts 

 

B. The process of designing of the given voltage detection 

circuit (Threshold Voltage Circuit). 

(i)  

Fig. 3 Shows a set of a given voltage detection circuit [1]. 

 

The given voltage detection circuit in Figure 3 used for 

switching mode applying voltage to the driver circuit between 

a normal power supply and a seal lead acid battery supply at 

12 volt and 7.5 amperes of fully charged. 

The working principle of circuit is a circuit consists of a 

relay to cut power supply of the charging circuit when the 

connection of battery working properly and battery voltage to 

be charged greater than 5 volts. So, Vbat battery voltage 

resulted to a current flow through R1 and D1 that made 

transistors Q1 supplying relay and RL1 connected to Vbat for 

supplying voltage to the circuit instead of the normal supply. 

In a case of supplying wrong polarity voltage, The Vbat will be 

a negative (-) signal resulted to the current cannot flow through 

D1, transistor Q1 does not conduct relay current and RL1 is 

not working. Therefore, Vbat voltage is not connected to the 

working circuit to prevent damage of the circuit. 

III. THE RESULTS SECTION OF A RESEARCH AND DISCUSSION 

A. The experimental results 

The results of testing Neon sign ballast as energy savings for 

Department of Media Technology using a Siphon technique 

were divided into two modes; a power supply mode from 

normal supply or the mode of battery charging circuit as dry 
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cell (Seal Lead Acid Battery) and the mode power supply from 

battery instead of the normal supply. This mode power supply 

for the output voltage of charging circuit can be charged the 

voltage of 13.5 volts at a current capacity of 250 mA or at a 

charging voltage of 3.37 watts can charge battery of 12 volt at 

the current of 7 amperes which the time of full capacity battery 

is about 24 hours. The result of testing on power supply mode 

from battery instead of normal one is a total time that the 

battery can be supplied power voltage to Neon bulb is about 5 

hours. 

The designing of Neon sign ballast as energy savings for 

Department of Media Technology can drive the Neon tube at 5 

feet of length by efficiency of battery charging circuit is about 

20-25 percent. The wires around the outer core of the 

converters flyback transformer had voltage of 10 volts which 

converted it into DC voltage (AC to DC Converter) at 13.5 to 

14 volts. Then, use the DC voltage with the charging circuit to 

backup battery. 

 

 

(A) 

 

(B) 
Fig. 4 (A), (B) show the wires around the outer core of the flyback 

transformer and show the performance of Neon bulb, respectively. 

 

B. Discussion on experimental results 

The advertising board of Media Technology can drive the 

Neon tube as equivalent as normal Neon light. Both normal 

power supply and backup battery can run by switching voltage 

supply mode to the driving circuit automatically with given 

voltage detection circuit (Threshold Voltage Circuit) without 

any problems. However, battery charger circuit provided the 

output current very low which resulted to the time of battery 

charging and supplying the alternative energy are also very 

low. Notice that the battery charging circuit has performance 

value extremely low due to the power of IC LM317 has 

current IAdj (Equation 1) to control the constant current less 

than 100 μA. In practice, the current will return to the output. 

So, output load conditions need to have very low range. The 

conclusion is the Neon sign ballast as energy savings for 

Department of Media Technology using a Siphon technique 

can drive the Neon light normally. 

IV. RESEARCH RECOMMENDATIONS 

The designing and developing of research in the future, 

researchers should design battery charger circuit that provide 

the output current corresponding to initial current charge by 

observed the current value at the outside of battery as identify 

by the battery manufacturer. Moreover, The IC LM317 has a 

current "IAdj" (Equation 1) to control the constant current less 

than 100 μA. In practice, the current will return to the output. 

So, output load conditions need to required very low range or 

used switching circuit instead of linear charging circuit to 

reduce lost in the circuit.  
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