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High voltage short pulsed power generation is basically creating 
a pulse of electricity that has an extremely short rise time, or the 
time that it takes for the electricity to jump from Zero Volts to its 
�³�3�H�D�N�´���Y�R�O�W�D�J�H�����W�K�H���G�H�V�L�U�H�G���Y�R�O�W�D�J�H���R�X�W�S�X�W���R�Q���W�K�H���O�R�D�G�����Z�K�L�F�K���L�Q��
our case is DBD plasma. 

Plasma occurs when gas is ionized to the point in which the 
particles are moving so fast that it becomes its own distinct state 
of matter that shows many differences from most gasses. 

Pulsed power generally is better that most other forms of power, 
such as sinusoidal and continuous power, for plasma generation. 
The reason for this is the fact that pulsed power has the capability 
to produce the most uniform plasma, which is especially useful in 
medical purposes. 

This especially holds true when the pulse produced is shorter 
than 1 microsecond and the most uniform plasma occurs when 
the pulse rise time  is close to 1 nanosecond. 

What is plasma?
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The first type of design that can be used to create a nanosecond pulse generator 
is a transmission line design. 

This uses coaxial cable  to act as a small capacitor that combined with a spark 
gap, uses arcing electricity as an ultra fast switch in conjunction with the coax 
cable to create a short 1 nanosecond rise time pulse.  

There are a few faults with this design, first is the difficulty to build this device, 
and second is that it will be very expensive to buy the high voltage Coax needed 
to create the pulse. 

Currently, most of the designs used are either microsecond pulsed DBD which is very 
good for sterilization and blood coagulation but has many streamers, or arcs of plasma, 
which makes this form of plasma generally are unusable for medical purposes. 
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In our lab we use DBD (Dielectric Barrier Discharge) Plasma which is created by 
applying a high voltage to a plate coated with a dielectric that is separated across from 
another grounding plate. Once the voltage is applied the plasma forms in the gap 
between these two plates. 

Typically most generators in the lab operate at 10-30kV and at an operating frequency 
of 10-30kHz though pulse the nanosecond generator tends to operate at 40-80kV and 
pulses of 100kHz to 1Ghz.

The second type of design that can produce a nanosecond pulse rise 
time is through the use of Solid State materials. These devices generally 
use an IGBT(Integrated Gate Bipolar Transistor) as the primary switching 
�G�H�Y�L�F�H�����7�K�L�V���F�R�P�E�L�Q�H�G���Z�L�W�K���X�O�W�U�D���I�D�V�W���G�L�R�G�H�V���L�V���X�V�H�G���W�R���³�V�O�L�F�H�´���W�K�H���S�X�O�V�H�����W�R��
be as short as possible. 

The device can then be outfitted with a magnetic  compression unit. This 
is made from a capacitor and a special inductor to speed up the pulse 
considerably.

The circuit listed in this 
schematic above  
produces about a 100khz  
pulse without magnetic 
compression. With 
magnetic compression the 
device can produce a 
pulse close to 1 Ghz but 
at the cost of severe 
efficiency drops per unit 
installed. 

Nanosecond Plasma Discharge

A 100ns pulse generator 
being fixed in the lab.

Spark gaps for a 
Transmission line 
generator

A high voltage 
power supply


