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Introduction Dendrites reproduction X-rays radiography characterization Selective decapsulation recipe Results validation by optical inspection Conclusions
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Introduction • Shorting defects inside package are easy to be electrically detected as well as difficult to be physically highlighted. • Non-destructive techniques becomes then more and more attractive and important to save time, efforts and … failing parts also. • We decided to characterize the dendrites growth because it’s a well known process with a good dimensional reproducibility. • Moreover they are enough dimensionally challenging in term of fault isolation and physical analysis. EUFANET 2014
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Dendrites reproduction Specimens have been created in lab from standard material submitted to specific conditions • Lead locking tape material: – environment contamination – humidity preconditioning • Finished good devices: – OLT (Operative Life Test), functional test (temperature=125°C) – THB (Thermal Humidity Bias), static test (humidity=85%, temperature=85°C) EUFANET 2014
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X-rays matter interaction Ix = I0 e-μx Element density and atomic number



μ lower XRAY energy  higher absorption We used the lower X-rays energy allowed by our system (XRadia MicroXCT 200): 40kV
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X-rays characterization • 2D XRAY acquisition can provide slight result  risk to proceed with destructive steps. • Convolution of several 2D XRAY images enhances the result allowing better defect identification.



Single 2D XRAY image



3D reconstruction EUFANET 2014
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3D X-ray reconstruction
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3D rendering and virtual cross section
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Selective decapsulation • The major difficulties in the optical characterization are: – to decap the devices without removing the defects – to image them properly: they are covered by a plastic film (non-fully transparent after acid etch) • Selective decapsulation recipe



Laser ablation to partially remove the resin allowing a better definition of the area of interest and shorter exposition to following acid etch.
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Selective decapsulation • The major difficulties in the optical characterization are: – to decap the devices without removing the defects – to image them properly: they are covered by a plastic film (non-fully transparent after acid etch) • Selective decapsulation recipe



Chemical etch (fuming HNO3) to complete the decap on the defined area.
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Selective decapsulation • The major difficulties in the optical characterization are: – to decap the devices without removing the defects – to image them properly: they are covered by a plastic film (non-fully transparent after acid etch) • Selective decapsulation recipe



Deep in DI water (3 min, room temperature) to reduce the adhesion between the LLT plastic film and below adhesive layer
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Selective decapsulation • The major difficulties in the optical characterization are: – to decap the devices without removing the defects – to image them properly: they are covered by a plastic film (non-fully transparent after acid etch) • Selective decapsulation recipe



Plastic film mechanical removal.
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Optical inspection Experimental trials done in lab showed that dendrites are better visible in the dark field



Bright field optical image



Dark field optical image
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Optical inspection



Focus on adhesive tape: dendrites are located here.



Focus on Cu leads



Dendrites shorting leads
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Mechanical cross section
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Conclusions • Non-destructive approach with 3D XCT full proved and accepted. • Sample preparation recipe has been tuned to preserve the defect and obtain good optical images. • Results validated by optical inspection and mechanical cross section.
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Open questions • Will new FA challenges mainly impact.. • Fault isolation? • Sample preparation? • Physical analysis? • Or all of them?
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Thank you! EUFANET 2014
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Copper Brute II - Bradford White 

Immediately call your gas supplier from a nearby phone. Follow the gas supplier's instructions. • If you cannot reach your gas supplier, call the fire department.
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