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Introducti

> Research focuses on medical

1200
applications of high voltage nanosecond
electric field pulses, such as nano- 6T
electroporation in a cost effective manner.
> Demonstrate a low-cost circuit design for 800
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Vee Transmissigg Line Technique
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Low Frequency Network Transmission Line
Theory Theory

v
o and determines the
jon coefficient, [, and the

» Z, and R, implements as a

voltage divider. V.

- shape
» V= (RLRJrLZO) Vee Transmission Line G—
» Maximum pulse amplitude R,
at the load, V|, ., IS half thg T

voltage the transmission 4

IS charged too » Need a reflection coefficient of 0

_[(RL—Z,
~\R, + Z,
['=0,when R; = Z,

characteristic impedance of the transmission
load, R, is integral to the performance

relationship betw
line, Z, and
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Switching glement
» Avalanche Bre Transistor

> Provide rel@Ple and reps@table highspeed
switchin hi

as 300 ps

ltages with rise times as low

En@pgy is stored in the co-axial

smission line via a small current

Avalanche
Transistor

Trigger
Signal
o o]

flow loop (1).

Trigger signal into lowest transistor
Q1’s base, switches Q1 ‘on’

Energy stored in the transmission
line will be released as a high
current along loop (2)

Producing a positive pulse on R,
Trigger signal determines the pulse

repetition rate at the load, R,
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~__ Avalanche Breakdown -
~ Transistor,

Top View Device Symbol

Limitation:
‘ VCC
1L el | » Voltage s#Pply is limiteBRe the collector-
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—#AMT: 1, Line: 17m, Load: 50ohm, Probe:Emitter
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Repetition Rate Result:
» Repetition rate of the trigger signal deter

» Repletion rate is limited to tran

#AMT: 7, Line: 17m, Load: 50ohm, Repetition Rate: 20ms #AMT: 7, Line: 17m, Load: 500hm, Repetition Rate: 1s
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Trigger
Signal

APMC 2019 Singapore

Result anggAnalysis

Adjust Pulse Polarity:
» Pulse polarity determined by location of load wi the circuit design.

p(2

» Take advantage of the current flow in

» Charge time of the line is dependent o e length.

Positive Polarity Pulse gative Polarity Pulse
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R - 1Mo ,‘, llv
Transmission Line |
|
|
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Conclusio

» Pulse width determined by the transmission line ¥€ngt

and the load, R, determines the:
» Pulse amplitudes

Produce well-defined ¢ IWlar nanosecond pulses require to
support nanosecond O[. ' nd other biomedical applications in a
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