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ARC-SAFE: Accelerated Response Semiconducting Contactors 
and Surge Attenuation for DC Electrical Systems

1. Normally-on Leg consists of cascaded SiC 
JFETs with passive balancing approach 

2. Normally-off Leg uses GaN 
Photoconductive Semiconductor Switch 
(PCSS) 

3. Energy dissipating leg uses shunt 
capacitor to manage flyback current.

4. System control (sense and trigger) 
included in low-voltage subsystem
• Instrumented to allow characterization of circuit 

breaker components
• Shrinking design for 10 kV/100 A target

Approach GaN PCSS (Lateral and Vertical Designs)

1.8 kV/10 A, DC Circuit Breaker Demonstration

• Lateral GaN PCSS scales 
voltage by pad spacing. 

• < 2 kV switches using    
0.6 mm gap

• Optically triggered using 
532 nm (Nd:YAG laser)

• Vertical GaN PCSS uses 
bulk semi-insulating GaN 
for voltage holdoff      
(>>5 kV)

• 2D array scaling using 
current filaments

Benefits
• Normally on, low loss 

JFETs improve CB 
efficiency

• Galvanic isolation 
from optically 
triggered GaN PCSS 
(fast acting)

• System control 
powered from HV 
side voltage tap

1.5-2 kV/3-10 A Circuit Breaker Demonstration
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Voltage and Current Transient 
Driven by RC Time Constant of 

Load and Shunt Capacitor 

Large Peak Current 
under investigation

Path Forward to 10 kV/100 A
• Scaling Normally-On JFET design to 10 kV, 100 A capacity
• Moving to vertical GaN PCSS to scale current performance
• Compact packaging design to meet power density targets
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