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‘ SPECTRU%\

The portable phased array system operating in the 7-
8.4 GHz range integrates an AMD Virtex UltraScale+
FPGA and an Analog Devices Quad MXFE platform
AD9081. Due to compact enclosure constraints and
high-power density, efficient thermal management
1s required so both devices can operate at maximum
efficiency. The goal 1s to design a compact and
portable enclosure that incorporates a reliable
cooling system for stable operation of high-power
components.

BACKGROUND RESULTS

Figure 5: Enclosure Design CAD Model

Figure I: FPGA 3D CAD Model Figure 2. MxFE 3D CAD Model « The enclosure includes a Pelican case, four cooling

fans, three boards, an aluminum base for mounting
boards and power components

RESEARCH QUESTIONS

CONCLUSION

« What is the thermal behavior of the FPGA under
passive and forced-air conditions?

« Whatis the thermal behavior of the MXFE under
passive conditions?

The paper design has been finalized, and the next step
involve transitioning to the prototyping stage. The
initial proof of concept will include integration of all

« How should the FPGA, MXFE and Up/Down Figure 3. FPGA Thermal Simulation without and with forced airflow boards, the power system, and the cooling system
within the enclosure, followed by a testing phase

Conversion Board be integrated within the « FPGA reached ~95 °C under still-air conditions and

enclosure for optimal space? | ~89 °C with 750 LPM {forced airflow. Based on these
» How should the enclosure be designed to ensure results a heatsink with a thermal resistance of ACKNOWLEDGEMENTS
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METHODS AND MATERIALS

* Created detailed 3D CAD models of the FPGA and
MXFE assemblies in SOLIDWORKS
+ Simulated FPGA thermal performance with and

without forced airflow REFERENCES

- Simulated MXFE thermal behavior under still-air [1] AMD. VCU118 Evaluation Board for Virtex
conditions T UltraScale+ FPGAs.

* Designed a cooling system with two intake and two Figure 4: FPGA Thermal Simulation without forced airflow [2] Analog Devices. Quad-MxFE Evaluation Board
exhaust computer fans Overview.

» Completed enclosure layout in a Pelican Protector « MXFE reached ~85 °C 1n still air, but 1ts onboard fans
1550 case for prototyping are sufficient to keep 1t within safe operating limits
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