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Introduction
Pulse field ablation (PFA) is an irreversible electroporation process that 
is being used for cardiac ablation to treat atrial fibrillation and ventricular 
tachycardia. Unlike traditional thermal ablation that uses extreme 
temperatures to disable cardiac cells, PFA uses short high-voltages pulses 
delivered at high frequency. The targeted cells that contribute to irregular 
heart rhythms die without altering the overall structure of the tissue or 
affecting other cell types. It can be tightly targeted, eliminating unwanted 
damage to nearby tissue compared with thermal or RF ablation. PFA 
can also reduce the treatment time from minutes per sight to seconds per 
sight. The pulse generator, catheter, and pulse treatment protocol must 
be optimized together to reduce the patient twitch response to reduce 
complications. Eagle Harbor Technologies, Inc. has been developing PFA 
power systems. These power systems operate at 1–15 kV with pulse widths 
in the hundreds of nanoseconds with pulse repetition frequencies up to 2 
MHz. Both unipolar and bipolar systems have been developed. EHT will 
present the topologies and waveforms for different PFA pulsed power 
systems.

Conclusion
EHT is developing high-voltage nanosecond pulsers for pulsed field 
ablation (PFA) based on our nanosecond pulser technology. EHT 
has constructed a 15 kV unipolar pulser and a ±10 kV bipolar pulser. 
The waveforms from both pulse generators are clean and suitable for 
PFA applications. The bipolar generator allows dwell times between 
positive and negative pulses down to 0 ms. 

These power systems have been delivered to customers and are being 
used for animal testing. The next steps are to modify the fit and form to 
be designed into a medical device that can eventually be qualified and 
used by surgeons.

For more information: http://www.eagleharbortech.com/

Left: ±10 kV pulses into 200 Ω (top row) and 67 Ω (bottom row) for pulses widths of 100 ns to 4.5 µs (1 µs/div). Right: Same 
waveforms on a different scale (400 ns/div).

Bipolar Nanosecond Pulser for PFA
•	Voltage: 0 - ±10 kV 
•	Current: 0 - ±150 A 
•	Positive (and negative) pulse width: 0.1 - 5 ms 
•	Dwell: 0 - 100 ms 
•	Pulse repetition frequency: 1 Hz - 500 kHz 
•	Burst width: Single pulse to 500 ms 
•	Burst frequency: 1 - 10 Hz 
•	Arc tolerant: Yes

Unipolar Nanosecond Pulses for PFA
EHT has upgraded out NSP designs 
for higher power and frequency. 
Biological loads are typically 50-150 
Ω; however, the pulse generator must 
be able to operate over a wider load 
impedance range as this can change 
over the burst of pulses. 

Specifications:
•	Output voltage: 10 kV
•	Output current: 200 A
•	Pulse width: 200 – 400 ns
•	Max pulse repetition frequency: 

1.2 MHz
•	Number of pulses per burst: 1 – 40 
•	Tested burst frequency: 100 Hz
•	Safe to arcing events: Yes

Doctor performs pulsed field ablation treatment with EHT Nanosecond Pulser.

Testing the Unipolar Pulse Generator in a Hospital Setting 

Left: 9.6 kV, 400 ns pulses into a 100 Ω load at the end of a long cable. Pulses are 
repeated at 1 MHz. Peak current: 95 A. 

 
•	Energy storage: 1 kJ 
•	Maximum joules delivered per second: 100 
•	Maximum bursts per ablation: 100 
•	Maximum on time per ablation: 10,000 ms 
•	Maximum pulses per second: 2,500 
•	Maximum number of pulses per ablation: 25,000 
•	Control: LAN or fiber

Graphical user interface provides a simple control 
system to allow users to select pulse and burst settings 
from a laptop computer.

Comparison of ±10 kV, 1 µs pulses into different loads: 
200 Ω (red) and 67 Ω (white). 400 ns/div


