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Abstract

Modern-day System-on-Chip designs are carefully optimized for reducing the mission-mode power dissipation.  Power management infrastructure is added to take advantage of usage scenarios.  For example, a high-end mobile phone may have several peripherals, but not all of them will be activated at the same time during its usage.  Automatic test generation, however, is agnostic of the power infrastructure.  This can result in several problems.  In an extreme case, test-mode power may exceed the mission-mode power, making it impossible to use the patterns.  The pattern generator may yield test vectors that may over-exercise the power infrastructure, resulting in test failures.  This is especially true for delay test patterns, which use “at-speed” scan capture - resistive power drop in the power supply apparatus may exceed the maximum tolerable drop for which this infrastructure is designed, resulting in path delays that are higher than the clock period.  Such failures are false failures, leading to yield loss.  Cost considerations would not warrant the design of a power infrastructure that can cater to the worst-case test power.  In this talk, we will examine the problem of generating test patterns that are power-aware and power infrastructure-aware.  We will consider various sources of power dissipation during test, such as switching power, glitch power, and leakage power.  We show that it is possible to generate test patterns that constrain test-mode power dissipation in various “power islands”.  We also show how the power management infrastructure can be utilized to perform low-voltage scan test.  At low-voltage, scan shifting can be performed at higher speeds, resulting in reduced test application time.
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