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Alntroduction: - Motivation, Project goal

- Fundamentals to Tesla transformers

ASystem level description: - Basic structure

- Interaction of included components

ACircuit level description: - Contribution of TI components

AExperimental part: - Playing Music
- Fluorescent tube, light bulb

AQuestions
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Introduction (1)

Tesla Transformers (tesla coils)
Originally intended by Nikola Tesla (1891) for:
Apatented 1914: AApparatus for ti

Ageneration of high-frequency alternating voltages (MV amplitude)
Apower supply for lamps and other devices

but nowadays practically nearly inconsiderable due to:

Alow power transmission (low distances)

Aunhealthy (nitrogen oxides, active oxygen, sunburn, skin cancer)
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Introduction (2)

In spite of these disadvantages, the principle idea is nowadays used for:

ATo generate special effects in movies and theatre shows, music bands
AResearch on lightning discharges
ARFID- (Radio Frequency ldentification) chips and -sensors

- wireless reader-tag communication, but: no high-voltage

APower supply of fluorescent tubes

and had contributed decisive to many concepts used in radio theory later on!
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Introduction (3)

The basic principle:
ATwo weakly coupled resonant circuits, air-core transformator
AMatched resonant frequencies i different capacity and inductivity
AVoltage superelevation due to resonance

AElectrical field intensity is high enough for spark discharges

AAudio modulation, Induction

Secondary coil

-
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Introduction (3)

ATemperatures of the high voltage plasma are varied according to audio
modulation (PWM) frequencies.

AThese variations in temperatures cause the air surrounding the high voltage

plasma to expand and contract, thereby creating sound waves which then
travels through air to our ears

Soundwaves

- L
Air Expands and Contracts
-
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PWM generation driver stage Galvanic seperation Tesla-

I transformer
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ALow Voltage side

FET
Driver

Gate

FET Driver

RC-Oscillator Driver

PWM-
Controller

Klagenfurt University
Embedded Systems and Signal Processing Group

FET
Audio Signal TL494 Driver

R Gate
Driver

FET
Driver
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PWM generation: Tl TL494CN Pulse-width-modulation control circuit IC

- adjusted pulse width remains constant in spite of
changed power supply or output frequency

- good transient behavior

U
AL

Comparator
MW

_ | 0ifu(t) < v(t)
wi(t) = |:1 if u(t) > v(t)

ATAALAATAAA
[ LI 1

U e

— Audio Input (CD Player)

™~

Comparison Waveform (TL494)

S PWM Output to H-Bridge SMPS
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Driver stage & Gate Driver:
AT UCC27321/27322 High speed MOSFET driver

AResponsible for amplifying PWM-Output signal to drive the gates of
the Mosfet

AGate Driver

ATransformer with one primary coil, two secondary coils and a ferrit
ring

AGalvanic isolation of low voltage and high voltage side

APhase opposition and potential independent signal
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High Voltage Side:

Gate
BIE

Power
Amplifier

Klagenfurt University
Embedded Systems and Signal Processing Group

Primary
Coil

H-Bridge

Gate
Driver
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H-bridge: Full-Bridge: Switches power to coil, amplifies signal

200vVDC
Gate_A Gate_B
| LOAD
Gate_B : :' Gate_A
Full-Bridge Topology

+12V
Gate_A J—l | |
+12V
Gala B | L

+200V
Output

Switching Waveforms

200V

Audio signal

MOZFET drive wavefarm (Varying pulse widths 1)

e aithilE

Amplitude modulated RF produced by Tesla Coil
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