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Path sensitization

• Consider the example below (Kohavi, pg. 210)
• Test for s-a-1 fault at input A
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• Suppose this is the only path from A to the primary output
• Procedure to test for s-a-1 at A
     • Apply a zero to input A
     • Apply all one's to remaining inputs of AND (NAND) gates
     • Apply all zero's to remaining inputs of OR (NOR) gates
• Procedure allows propagation of test signals
• This procedure will also test:
     • s-a-0 faults at m, n and p
     • s-a-1 fault at q
• Follow complementary procedure for s-a-0 at A

Observations

• A set of tests which sensitize a set of paths containing
  all connections must only detect faults at primary inputs
• Successful if each output is connected to only one input
• Circuit structure is a "tree" in that case
• If an output is shared, the technique may not work
• Propagation values may conflict with "test" values
• Such pathological circuits are known
• Should try to sensitize several paths in one test for speed



Fault detection

• See "Switching and finite automata theory,
  Zvi Kohavi, McGraw-Hill.
• Faults
     • Apply test input values
     • Look for unexpected (erroneous) output values
• Exhaustive testing
     • Apply all possible input combinations
     •!Too time consuming to be practical
• Typical fault model
     • Stuck-at-0 and stuck-at-1
     • Single faults
     • Loop-free combinational logic
• Goal: Try to minimize test time with acceptable coverage

Fault table

• One row for every possible test (input combination)
• One column for every fault
• Mark entry if fault can be detected by input combination
     • Apply inputs (as represented by that row)
     • Fault is detectable if the output of the faulted
       circuit differs from the correct output value
• Find the minimal set of rows so that every column
  has at least one mark
• Such a set of inputs covers  the fault table
• Problem is identical to prime implicant covering



Fault table example
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• To determine if output is s-a-0, try to switch it to one
• To determine if output is s-a-1, try to switch it to zero
• Minimal set = { 000, 011, 101, 111 }
• It may not be possible to isolate a fault
     • Consider input 111, for example
     • m s-a-0, n s-a-0 or p s-a-0 can be source of error










