Rapid Qualification of COTS/PEMS by Impedance Spectroscopy

Jesse Lumsden and Jennifer Kuo 

Rockwell Science Center

1049 Camino Dos Rios

Thousand Oaks, CA 91360

Conventional procedures for assessing environmental durability of encapsulated IC’s use a pass/fail procedure.  This methodology requires packaged devices to be periodically function tested after exposure to elevated temperature and high relative humidity (RH) for designated periods of time.  A test methodology using ac impedance allows early detection of degradation and can potentially assess, without lengthy testing, if a part will perform reliably in a harsh environment.  The ac impedance approach monitors the frequency dependence of the impedance of suitable circuit paths on a test chip or an IC.  The data are evaluated by developing equivalent circuit models of the physical processes occurring at the chip level.  Any incipient corrosion processes that attack conductor paths and/or create leakage current paths alter the impedance spectrum significantly.  Moisture absorption in the encapsulant and the development of diffusion paths also change the impedance spectrum. This permits detection of the beginning stages of moisture damage to the encapsulant long before the loss of functionality of the device.  The ac impedance method offers the capability of real-time quantitative monitoring of the chemical degradation processes within the package. 

Results will show that the ac impedance technique can be used on COTS ICs (without the need for custom test circuits) by simply identifying high impedance paths through the device.  Applying this strategy to devices while under 130°C and 85% RH biased HAST conditions can reveal inherently weak materials or constructions within a few days of test time.
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