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Analysis Using Thermal Imaging Measurement Technology

M Various Analysis Using Temp. Measures H Analysis in the Electronics Field
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Thermal imaging measurement featuring advantages such as 2D analysis (location), non-contact, and real-time monitoring
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Thermal Analysis Using Infrared Measurement

B Planck’s Law(Gemany, 1900) & Infrared (IR) Cam.

Strong Infrared energy amount
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IR cameras measure the amount of infrared radiation energy emitted from objects, not temperature itself



l Spatial Resolution

- Abbe (Netherlands 1873) revealed the limit of resolution.

- To improve resolution, the wavelength must be shortened.
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Thermal Image Measurement & Spatial Resolution

B Thermal Reliability Issues in Integrated Circuits

- Smaller Features (10nm~100um) - Contact is Not Possible.
- Increasing Power Density = Higher Heat / Localized Heat
- Lifetime : 15°C 1 > Lifetime 1/4 |

- High Speed Response

IR thermal imaging lacks sufficient resolution for dense circuit inspection in the submicron range.



Thermo-Reflectance Measurement Equipment - spatial/Temp. Resolution

H Principle of Thermo-Reflectance Measurement (ref, MicrosanJ / Nanoscopesystems / ALTER Tech. / Electronics Cooling)
- The optical reflectance (R) of a sample changes depending on its temperature. (1968 Themmoreflectance in Semiconductors, Phys. Rev)
- By measuring the change in reflectance (AR), we can experimentally determine the temperature change (AT) = requires the TR coefficient (Gg)

- When CTR is large at a specific illumination wavelength, temperature resolution improves — Proper illumination wavelength selection is required

Material-specific Thermoreflectance Coefficient & lllumination Wavelengths
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Comparison of Thermal 2D Images

l TR(Visible Light) vs. Thermal Emission(IR) vs. Optical
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Thermoreflectance Infrared Microscope

Principle Change in reflectance by Temp. Radiation Emissivity by Temp.
Coefficient Reflectance coefficient by material Emissivity by material
Spatial Resolution 0.35 ~ 0.85pm 3.0 ~ 10.0pm 0.2pm
Temp. Resolution  0.08K (Themmoreflectance Sensitivity) 0.02K (Radliative energy sensitivity)
Others AC Technique W/ Lodk-in Si transparent to IR
Metals are poor emitters.

The spatial resolution of thermo-reflectance measurement using visible light is about 10 times higher than that of IR.
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Transient Thermo-Reflectance Measurement Equipment - mporai resolution

B Transient Measurement Based on Lock-in Cycle

- Lock-in : In noisy environments, extracts Amplitude and Phase signals using a Low-Pass Filter
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Transient characteristics can be measured through LED Flash Delay



Analysis of Multilayer Semiconductor W/ Transient Temp.

B Thermal Analysis with Structure Function

- Structure function analysis requires thermal transient response — demanding precise temperature profiling at the microscale.
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Using structure function for thermal dissipation, verify package design, and identify failure-related thermal anomalies.
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B Electromagnetic Spectrum
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B Fluorescent(d-2) Micro-thermography
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