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The GRASSHOPPER is a 750W Switching-Mode Power Supply with 2 parallel 

PSFB cores, that aims to achieve very high efficiency utilizing the advantages 

of GaN FETs and Zero-Voltage Switching. 

GaN-based Resonant Aerospace Switching-mode Supply, for High 
Output Power with Promising Efficiency and Reliability

Main features:

• 90-150V input voltage range, 28V (±2.5%) output 

• 93-97% (TBC) efficiency on the full input voltage and temperature range

• Scalable architecture - further parallelization capability (nx~400W)

• Ideal diodes on the output

• Droop-method load sharing
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Further technical information

Maximal power 750W

Input voltage 90-150V

Output voltage 28V (±2.5%)

Converter cores 2 x Phase-Shifted Full Bridge

Free-running frequency 150kHz (typ)

Output ripple frequency 300 kHz (typ, current doubling topology)

TMTC

ECSS-based discrete TMTC:

• TM: LV/HV-HPC

• TC: BSM

Analogue telemetries:

• Multiple thermistors

• Output voltage

• Output currents from both sides

Filtering

• Common input CM filter

• Separate input DM filters for the A/B main and 
the AUX converter

Input protections UVLO, OVLO, Reverse polarity protection*

Output protections OVP, OCP

Dimensions 

(EBB, PCB + Enclosure)
212mm x 380mm x 55mm

Mass 

(EBB, PCB + Enclosure)
2.2 kg

Operational temperature 

range
-40°C to +55°C

*Note: Should only used with an LCL connected to the input
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GaN-based converter core

Both high-end COTS and space design

The GRASSHOPPER uses GaN FETs in both the:

• Input full bridges

• Output synchronous rectifiers

The construction uses a planar transformer and a separate resonant 

inductor to achieve Zero-Voltage Switching. Multiple methods have been 

utilized, so that 200V GaN FETs can be used in the design with sufficient 

ECSS/manufacturer recommended deratings kept for transients. 

The GRASSHOPPER is designed as a high-end COTS SMPS from automotive 

components, that have space-qualified counterparts with very similar 

parameters. This way, the measurements of the COTS design can be a great 

predictor for a potential space-qualified design.

Load sharing, failure tolerance

The GRASSHOPPER uses parallelization inside the converter and creates 

the possibility to parallelize multiple GRASSHOPPERs. 

The parallelization between multiple GRASSHOPPERs uses the droop 

method, which is very robust, as the regulation loops can be kept very 

short. 

The outputs feature ideal diodes, and every module following them is 

single-failure tolerant. This way, parallelizing the GRASSHOPPERs can be 

used to increase the reliability and failure tolerance of your system. 

Failure tolerance is further increased by exclusively using self-healing 

film capacitors in both the input stage on the output. 
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The EBB

EBB efficiency (+25°C, 1 channel), comparing off-the-shelf 

and custom chokes
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