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A Study on Design and Implementation of the Tesla Coil using Semiconductor Device
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Abstract - A Tesla coil is an electrical resonant transformer circuit invented by Nikola Tesla in 1891. It is used to produce
high-voltage, low-current, high frequency alternating-current electricity. Tesla coil can generate a long streamer with several
million volts of electricity as a high voltage device. It is basically consists of a voltage transformer, high voltage capacitor,
spark gap, primary coil, secondary coil and toroid. It is difficult to appear in the output size of the streamer is controlled by
the spark gap. The general decision method of the length of streamer is to display the electric output in accordance with the
design specifications in initial development plan. Design specifications and the electric output is determined by the application
of facilities. In this paper the spark gap is replaced with periodic switching semiconductor device to control output voltage
easily in order to apply overvoltage protective circuit due to a secondary coil and a performance test. In these days, their
main use is for entertainment and educational displays of the museum, although small coils are still used as leak detectors for

high vacuum systems.
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Table 1 Parts of a tesla coil
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Fig. 1 The classical tesla coil
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Table 2 Secondary circuit parameter

241 A HRE (R) 108.5[mm]

27 1Y =0] (A) 790 [mm]
=)= .

27t 1Y 8 (V) 1760[turn]

27} IHEA (L) 161.74[mH]

HZE NE (D) 900 [mm]
HAIAIH "HEL =0 (D) 250 [mm]

27t ATATEHA () 39.39[pF]

27t 3|29 QIHE AL AuAIE0] 98l A ()2 o] Z
7 Fukrrt AgEr.

=————] (5)

33 1&} 32

1A =9 QYETt He IUES sde ol8sto] 7 4%
o] igoes AEEAnt [1].

Outer diameter
@)

Turn spacing
(5

Inner diameter
(D.}

Wire diameter
D,)

Average radius

Width of the coil of the coil
) (R)
QOO00C0O OOO0000

I8 4 1= 7Y 74
Fig. 4 Composition of primary coil

(BN,
" 8R 11 W[ wH] ®
D, 8§
OIN, - W= (Gt ggg) > lmm]
() W
@7:%%”1]

27t BlRolA ddE SFuol Qs 1k TS IYEA

1573



H7|ets==X] 653 95 2016d 9

of we 1A AAIEIY Fo] ZFErt

.
&= gy, "

E 3 1x 3= kg
Table 3 Primary circuit parameter
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ol g Inner diameter (D)) 225[mm]
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Fig. 5 Hardware of tesla coil
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Table 4 Secondary circuit parameter
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220[V] / 60[Hz]
BRH 420[V]
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1z 32 | gEs 17.05[uH]
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