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High Voltage 
Triggered Spark Gaps

    FLASH               FLARE
Max Operating Voltage 50 kV                 150 kV
Min Operating Voltage 5 kV                   10 kV
Inductance 18 nH                 29 nH
On Resistance after 
10 mC charge transfer 8 mΩ                    19 mΩ

Max Current 100 kA
Max Repetition Rate 10 Hz
Max Recommended 
Charge Transfer per Shot 0.15 Coulomb

Maintenance Interval 1,500 Coulombs
Min Trigger Voltage 50% of operating voltage

RMS Jitter
30 kV 40 ns rise time trigger:

24 ns at 40 kV 106% SBP
78 ns at 40 kV 125% SBP

Trigger Electrode 
Capacitance 7 pF

Interelectrode 
Capacitance 1 pF

Max Pressure 50 psig or 3.4 bar
Fill Gas Compressed air
Fill Gas Volume 9.5 in3 or 155 cm3

Volume Displaced When 
Immersed in Oil 47 in3 or 770 cm3

Recommended External 
Dielectrics

air, mineral oil, Shell Diala, 
Petro-Canada Luminol

SPECIFICATIONS
Triggered Spark Gaps are used by pulsed power 
scientists who need to control gigawatts of elec-
tricity. Like a FET, the Triggered Spark Gap is volt-
age-controlled, and, like an SCR, it is a bistable 
device that can be turned on, but not off. Our Trig-
gered Spark Gaps operate by using voltage to ignite 
a plasma between 
two terminals, which 
enables conduction. 
Once the current in 
the circuit drops, the 
plasma extinguishes, 
and the Triggered 
Spark Gap recovers 
to its original high-
impedance state.

Wide voltage range

Choice of trigger

Low inductance

FEATURES

Use voltage- or pressure-triggering, whichever fits 
your experimental objectives better.

Take advantage of Hofstra Group Triggered Spark 
Gaps’ fast, non-oscillating performance in your 
pulsed power circuits.

Operate at any voltage in the range without sacrific-
ing jitter, prefire rate, or no-fire rate.

Ease of maintenance

Safety and durability

Design support

Ensure safety during experiments with our stronger, 
non-shattering polycarbonate housing.

Integrate our CAD and SPICE models into your 
precise designs and call our customer support at any 
stage in your process.

Enjoy longevity and low cost of ownership made pos-
sible by rugged modular construction that facilitates 
cleaning.
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USING YOUR TRIGGERED SPARK GAP
Achieving reliable operation where your triggered spark gap 
always turns on when it’s supposed to and never turns on 
spontaneously requires attention to trigger, jitter, prefire, no-
fire, and rise time.

Trigger
The Triggered Spark Gap will start conducting whenever 
a plasma is ignited between its terminals. This transition 
between the high-impedance state and the conductive state 
occurs whenever the ratio of the voltage divided by the 
pressure inside the Triggered Spark Gap exceeds a critical 
value. That means that at low pressure or high voltage the 
Triggered Spark Gap will spontaneously start to conduct.
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Pressure-Voltage plots for FLASH 
and FLARE are in the Calibration 
section on p.6.

Pressure trigger. Not concerned about synchronization? Sim-
ply lower the pressure inside the Triggered Spark Gap by using 
a valve. This works well for low repetition rate applications where 
timing doesn’t matter, such as qualifying capacitors or surge 
testing.

Jitter, Prefire, and No-Fire
The exact voltage at which plasma ignites inside the Trig-
gered Spark Gap is difficult to predict in practice. This is 
because the plasma ignition voltage is a function of many 
parameters such as microscopic surface texture of the 
internal electrodes, atmospheric pressure, temperature, 
time since the switch was last fired, dust particles, humidity, 
and presence of cosmic rays. Due to this uncertainty, high 
performance applications demand that the operating point of 
the switch and the trigger characteristics be carefully select-
ed to balance the following three interrelated performance 
metrics:

1. Jitter is the standard deviation of the time that the 
switch begins conducting referenced to the arrival of the 
trigger signal. As shown in the figure:

A trigger enables a controlled transition between the 
high-impedance and conducting states. Hofstra Group Trig-
gered Spark Gaps can be triggered either electrically or by 
a drop in pressure. The diagram below represents how both 
an increase in voltage and a decrease in pressure achieve 
the same goal: crossing into the voltage-pressure space that 
allows for abundant ionization events and thus an avalanche 
that ignites conductive plasma between the terminals of the 
Triggered Spark Gap.

Time

Vo
lta

ge Slow rise time
trigger

Fast rise time
trigger

Electric trigger. Inject voltage into the Triggered Spark Gap 
via the Trigger Electrode Terminal using an external high voltage 
pulse generator. This rapid change in voltage inside the Triggered 
Spark Gap will ensure accurate timing for successful synchro-
nization (such as in synchronized laser experiments or circuits 
involving many Spark Gap Switches like Marx generators and 
linear transformer drivers.)
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any statistical spread in the voltage at which breakdown 
occurs is mapped directly onto uncertainty about the 
time that the Triggered Spark Gap fires. A trigger signal 
that quickly passes through the range of voltages where 
the Triggered Spark Gap is likely to fire results in low 
jitter, but slowly rising trigger signals cause high jitter. 
Achieving low jitter requires operating the switch close 
to the transition between non-conducting and conduct-
ing unless a trigger generator is used that supplies a 
large voltage pulse to the Triggered Spark Gap, which is 
usually difficult.

Prefire is when the Triggered Spark Gap fires in the 
absence of a deliberate trigger signal. This is caused by 
operating the Triggered Spark Gap too close to the tran-
sition between high-impedance and conducting where 
uncontrolled events like cosmic rays can cause the 
switch to fire spontaneously. As the switch ages, dust 

Rise Time
If rise time is a concern for your experimental outcome, keep 
in mind that at low impedances, even the slightest stray 
inductance will significantly degrade rise time. You will need 
to use wide, closely spaced conductors in a stripline configu-
ration to keep the impedance throughout your circuit low. 

particles may accumulate inside the housing and lead to 
an increased rate of prefires.

Reactive gases and free ions form inside the Triggered 
Spark Gap during normal operation. These compounds 
destabilize triggering if they build up to high concen-
trations. We recommend injecting a continuous flow of 
fresh gas into one of the Gas Purge Ports while vent-
ing the same flow rate out the other Gas Purge Port to 
maintain constant pressure.

No-fire describes a Triggered Spark Gap not firing, or 
firing uncharacteristically late, when a deliberate trigger 
is present. No-fires are caused by operating too far from 
the transition between non-conducting and conducting. 
With age, no-fires may become more common as mate-
rial is removed from the electrodes inside the Triggered 
Spark Gap.

Unless carefully designed and constructed, common compo-
nents like resistors, capacitors, and transformers will present 
unacceptable inductance. Film resistors, wire-wound resis-
tors, and connections made using wires are common causes 
of poor performance.
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SAMPLE CIRCUITS
Linear Transformer Driver
This balanced circuit is great for achieving low output imped-
ance at voltages up to twice the ratings of individual capaci-
tors and power supplies.
Applications:
Z-pinch,
flash x-ray 
sources, 
inductive 
voltage 
adders (IVA)

Polarity of trigger may be either positive or negative.
Magnitude of trigger pulse must be greater than HV.
Capacitor bank charging currents return to ground via 
load, so a load that is a diode or a small capacitance 
may prevent capacitor banks from charging and load 
may float to high voltage during charging.

Polarity of trigger may be either positive or negative

Magnitude of trigger pulse must be greater than HV

Capacitor bank charging currents return via load, so a load that is 
a diode or a small capacitance may prevent capacitor banks from 
charging and load may float to high voltage during charging.

Capacitor bank

Load

150 W

150 W

100 MW

100 MW

Capacitor bank

Capacitor charging resistor

Capacitor charging resistor

500 pF

500 pF

+HV

-HV

Trigger B

Trigger A

Polarity of trigger may be either positive or negative

Magnitude of trigger pulse must be greater than 50% of HV

Capacitor bank charging current returns to ground via load, so a 
load that is a diode or a small capacitance may prevent capacitor 
bank from charging and load may float to high voltage during 
charging.

Voltage across load when triggered spark gap fires is of opposite 
polarity to HV

Capacitor charging resistor

Capacitor bank

Load

GND

100 MW

100 MW

150 W

150 W500 pF

500 pF

HV

Trigger A

Trigger B

Capacitor Discharge, Low-Side

Polarity of Trigger A must be opposite that of HV.
Magnitude of trigger pulse must be greater than 50% 
of HV.
Capacitor bank charging current returns to ground via 
load, so a load that is a diode or a small capacitance 
may prevent capacitor bank from charging and load 
may float to high voltage during charging.
Voltage across load when triggered Spark Gap Switch 
fires is of opposite polarity to HV.

This circuit is great for medium-voltage applications with a 
single power supply.
Applications: electrohydraulic 
fracturing, dielectric barrier 
discharge (DBD), pulsed 
electric field processing (PEF), 
capacitive discharge circuits, 
current injectors

Marx Generator

Polarity of trigger may be either positive or negative

Magnitude of trigger pulse must be greater than 2x HV
20 kW

20 kW

20 kW

2 kW

2 kW

2 kW

2 kW

20 kW

20 kW

Trigger A

Trigger B

+HV-HV
GND

Polarity of trigger may be either positive or negative.
Magnitude of trigger pulse must be greater than 2x HV.

Use this circuit when 
you need a pulse with 
amplitude much larger 
than the voltage rating 
of your capacitors or 
power supplies.
Applications: nano-
second high-voltage 
pulses, electroimpulse 
fracturing, electro-
magnetic pulse (EMP) 
simulation, lightning 
immunity testing

Capacitor Discharge, High-Side

Polarity of trigger may be either positive or negative

Magnitude of trigger pulse must be greater than 50% of HV

Capacitor charging resistor
Capacitor bank

Load

GND

100 MW

100 MW

150 W

150 W500 pF

500 pF

Trigger A

Trigger B

HV

Polarity of Trigger A must be opposite that of HV.
Magnitude of trigger pulse must be greater than 50% 
of HV.

Use in medium-voltage applications with a single power 
supply
Applications: extracorporeal shock wave lithotripsy (ESWL), 
electrohydraulic forming, laser drivers, 
surge immunity testing, 
crowbar and overvoltage circuits
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COMPONENTS THAT WILL DELIVER 
BEST CIRCUIT PERFORMANCE

Energy Storage 
Capacitors
Hofstra Group

HURON 50 kV 210 nF

Capacitor Charging 
Power Supplies
TDK a.l.e. Systems

402 4 kJ/s 0-50 kV
802 8 kJ/s 0-50 kV
XR802 6 kJ/s 0-30 kV
LC1202 12 kJ/s 0-30 kV
203 20 kJ/s 0-50 kV
303 30 kJ/s 0-50 kV

HVP High Voltage Products
ACRX 6-15 kJ/s 0-50 kV
GH 16 kJ/s or 25 kJ/s 0-25 kV

FuG Elektronik
HCK 0.1-20 kJ/s 0-65 kV

Technix
CCR 0.15-20 kJ/s 0-150 kV

Genvolt
Titan 45 kJ/s 0-120 kV
CCM400 0.3 kJ/s 0-30 kV
5040 1 kJ/s 0-150 kV

Biasing Resistors
Ohmite

Maxi-Mox 10 to 50 kV
Arcol ARC3 20 to 96 kV
Arcol ARC2 9 to 54 kV

Vishay
ROX 2-45 kV
RJU 25 to 125 kV
RDX 15 to 52.5 kV
B 2.5 to 40 kV

3RLab
HTE 2.5 to 48 kV

Riedon
HTE 3.5 to 65 kV

Caddock
Type MX 7.5 to 32 kV

EBG Resistors
SOX 5 to 48 kV
SSX 5 to 48 kV

Trigger and Capacitor
Charging Resistors
US Resistor

Tubular 5-160 kV
Rods 10-100 kV

HVR APC
Rod and tube 5-120 kV

Kanthal Globar
Series 800 
Series 1000

Dummy Load and 
Damping Resistors
Ohmite

Series 900
Series 800
Series 1000

HVR APC
Rod and tube 5-120 kV
High energy disk

Trigger Coupling 
Capacitors
AVX

HP range 15-100 kV
HW range 15-100 kV

TDK
UHV series 20-50 kV

Vishay Cera-Mite
715C series 10-40 kV

Loads
Pulsed electric field cuvette
Dielectric barrier discharge
Electroporation chamber
Dense Plasma Focus
Focused shock wave transducer

interconnects
Hofstra Group

PECOS busbar connectors
McMaster-Carr

9397T17 busbar
OnlineMetals

18146 busbar

https://hofstragroup.com/energy-storage-capacitors.html
www.tdk-lambda.com
www.hvproducts.de/
http://www.fug-elektronik.de/
http://www.technix-hv.com/
www.genvolt.com/
http://www.ohmite.com/
http://www.vishay.com/
http://www.3rlab.com/
https://riedon.com
http://www.caddock.com/
http://www.ebg-resistors.com/
http://www.usresistor.com/
http://www.hvrapc.com/
https://www.kanthal.com
http://www.ohmite.com/
https://www.kanthal.com
http://www.hvrapc.com/
http://www.avx.com/
http://www.tdk.com
http://www.vishay.com/
https://hofstragroup.com/busbar-connectors.html
https://www.mcmaster.com
https://www.onlinemetals.com
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GETTING THE MOST OUT OF YOUR 
TRIGGERED SPARK GAP
We know you want to make the most out of each day in the 
lab and that maintenance and calibration are unlikely to be 
your favorite things to do. But they are critical to the success 
and reproducibility of your experiment. It may be impracti-
cal for you to go through all of these procedures every day, 
but we hope to help you understand outcomes of cutting 
corners.

Calibration
The plot below is a good starting point for selecting the best 
pressure to use for your operating voltage. However, numer-
ous environmental factors that change every day influence 
this range. We have done our best to ensure the inside of 
the Triggered Spark Gap is stable, but, unfortunately, envi-
ronmental factors are out of our control.
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Thus, every day you set out to use the Triggered Spark Gap:
1. Identify whether you are using the 5-50 kV (FLASH) 

or the 10-150 kV (FLARE) Triggered Spark Gap.
2. Locate the appropriate line on the plot to the left.
3. Find the voltage you want to operate at on the 

x-axis.
4. Find the corresponding operating pressure on the 

y-axis at the intersection with the appropriate line.
5. Pressurize the Triggered Spark Gap to the pressure 

you identified in 4.
6. Turn on the high voltage.
7. Slowly lower the pressure until the Triggered Spark 

Gap fires spontaneously. This is the self-breakdown 
pressure.

8. Increase the pressure to 1.25 times the pressure at 
which self-breakdown occurred. This is the operat-
ing pressure for the day.

9. If operating pressure for the day is more than dou-
ble that in the plot, it may be time for maintenance, 
and you are likely to observe no-fires or prefires.

Maintenance
When your Triggered Spark Gap looks dirty inside or mis-
fires or prefires even after calibration, it is time for mainte-
nance. Contact us for spare parts, drawings, maintenance 
instructions, and torque values.

If you skip this calibration step: You will observe signif-
icant jitter or unreliable or unexpected triggering. We have 
found that operating the Triggered Spark Gap at 125% of 
the pressure at which self-breakdown occurs results in the 
best balance between jitter, prefire, and no-fire.

If you skip this maintenance step: Your Triggered Spark 
Gap will eventually be destroyed by surface tracking across 
the inside of the housing. Once the housing is destroyed, the 
Triggered Spark Gap will spontaneously trigger even at low 
voltages.
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Q: How do I adjust the operating voltage?
A: By changing the pressure inside the Triggered Spark 
Gap. Because voltage and pressure have opposing effects 
on the system, if you want to raise your operating voltage, 
you have to raise the pressure as well.

Q: I want to operate at voltage X kV. Will your Triggered 
Spark Gap do that?
A: If your desired voltage falls between 5 and 150 kV, we’ve 
got a Triggered Spark Gap for you. You’ll pressurize the 
Triggered Spark Gap to support your operating voltage.

Q&A

Q: How much charge can this Triggered Spark Gap trans-
fer?
A: Depends on the individual transfers. In general, the 
Triggered Spark Gap can take about 1,500 Coulombs of 
cumulative transfer between maintenance, but it can be less 
if your individual charge transfers are very large.

Q: Can I get a custom Triggered Spark Gap?
A: Absolutely! We can design a Triggered Spark Gap that 
fits your specialized setup.


