X-Ray Inspection

High-resolution X-ray inspection has been used to evaluate the quality of the flip-chip process after production of bare modules.. X-ray inspection of prototypes fabricated by all bump bonding vendors has been done and this inspection step will be used during the production bump bonding process.

Technique

X-ray inspection is a wide spread industrial tool for evaluation of printed circuit boards, flip chip assembly and other items. Very briefly, the sample is located on a low mass holder, illuminated by X-rays and viewed in real-time with a phospor/CCD camera system. Depending on the vendor of the X-ray equipment, image averaging, enhancement, capture, etc is available via a software-controlled interface. In principle, some pattern recognition capability is also possible, but to date has not been used by ATLAS. All inspection has been done by the operator in real-time. The resolution of the X-ray systems used is 2-5 microns, which is entirely adequate for quality control of bare modules.

Prototype Results
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Dozens of single-chip assemblies, dummy and active modules have undergone X-ray inspection and only a few 

Figure 1. Example of X-Ray inspection of IZM bump-bonded module. Note bridge.

examples of the results will be shown here. Inspection of parts made by Boeing, AMS and Sofradir has been done using X-ray systems at X-Tek located in Santa Clara, California.
 IZM has in-house capability for X-ray inspection, which has been cross-checked by using the X-Tek  system and there is good agreement between the two sites. Bridges between bumps after flip-chip assembly are easily visible. Missing or small bumps are equally visible. Typical results are shown in Figures 1-3.

Preliminary Production Plan

X-Ray inspection is planned to be part of the Quality Control process for the flip-chip assembly by each vendor. It is not yet clear if such inspection is required for every module produced or for a sample of the modules produced - we need more experience. IZM has demonstrated the capability to perform the required inspections. AMS and Sofradir do not currently have this capability. Inspection of these modules would be done at an ATLAS institution. This could be done by purchasing an X-Ray system, renting the appropriate system or possibly using a system at the vendor. The last would only be feasible for sample testing, not testing of each module. A complete scan of a module currently takes 0.5-1 hr, depending on the bumping technology, the number of defects seen and recorded and the X-Ray system used. It is [image: image2.png]


expected that production inspection would require 0.5 hrs or less.

Figure 2. Example of X-Ray inspection of module bump-bonded by AMS. The magnification is different than in Figure 1.
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Figure 3. Example of X-Ray inspection of module bump-bonded by Sofradir. Note missing bump.

�  X-Tek, 1104 Walsh Ave., Santa Clara CA. 





