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Solid-State Thyratron Replacement Requirements
For experiments like the Z-machine at Sandia, reliable triggering of
high voltage (200 kV) spark-gap switches 1s critically important to
the functionality of the system. A solid-state thyratron replacement
suitable for HEDP applications at Sandia should meet the following
specifications:

e Qutput voltage: 20 kV

 Capable of driving 50 € transmission lines

* One-sigma jitter: < 2 ns

* Rise time: < 10 ns

» Fall e-folding time: 120 ns

* High reliability

* Low volume

* Low cost (< $30k)

* Long lifetime
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Conclusion

EHT’s Phase I SBIR development of a solid-state high-voltage
thyratron replacement 1s well underway. The system has been re-
envisioned from the original circuit topology to simplify the design
and reduce system cost. The inductive adder 1s designed for single
pulse to mitigate corona 1ssues while reducing size and cost.

The first-generation switching and control boards have been built.
EHT conducted single-board testing with a simulated load of the
correct impedance so that the four board stack will be able to drive 50
(), which produced waveforms with rise times below 4 ns. The next
step 1s winding the transformer and testing the full inductive adder in a

50 Q) load.

In a potential Phase II program, EHT will refine the design to further
reduce size and lower cost. EHT plans to deliver several units to
Sandia for testing. At the end of a Phase II program, EHT would have
solid-state thyratron replacement that could be commercialized.

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




