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Medical Imaging History

• X-ray
• CT Scan
• MRI Scan
• Ultrasound
• Photoacoustic Imaging

“I have seen my death” – Bertha Röntgen 1896
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Motivation
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Personal Motivation
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Photoacoustic Imaging
• Laser Generation
• Optical Absorption
• Thermal Excitation
• Ultrasonic Receiver
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Special Properties
• Spectroscopic Imaging
• Molecular Imaging
• Tunable Penetration
• Metallic Imaging
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LED Design
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General Structure



CHART / GRAPH

Lattice Heat Distribution of λ=630nm W=62.5 um LED
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Heat Compensation
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Sources
• Joule/Optical
• Recombination
• Radiative
• Heat Sink
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Extraction Efficiency
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Considerations
• High-Refractive Epoxy
• Thermal Isolation



Conditions
• 0 to 900 A/m Contact Current
• Body Temperature ~310 K
• 62.5 to 1000 um LED width

G R A I N G E R  E N G I N E E R I N G

Simulation Results
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Current Trends
• IQE Decreases
• Power Increases
• Temperature Increases
Size Trends
• IQE Increases
• Power Increases
• Temperature Decreases*
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Simulation Results
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Requirements
• Temperature < 315 K
• Energy > 0.5 uJ
Secondary Metrics
• Energy Composition
• Temperature Composition
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Tabulated Results
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Design Choices
• Prefer 250 to 500um width
• High Thermal Conductivity Heat-Sink
Future Efforts
• Infrared Efficient LED
• 3D Heat-Sink
• Epoxy Temperature Modeling
• Transient Response
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Conclusion
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