Fault Model

Fault is represented by means of a model, which represents the change the fault produces in circuit signals.

Why Model Faults?

· I/O function tests inadequate for manufacturing (functionality versus component and interconnect testing)

· Real defects (often mechanical) too numerous and often not analyzable

· A fault model identifies targets for testing

· A fault model makes analysis possible

· Effectiveness measurable by experiments
Three types of fault models

· Stuck-at faults

· Bridging fault(short Circuit)

· Stuck open fault
Single Stuck-at Fault

Three properties define a single stuck-at fault

· Only one line is faulty

· The faulty line is permanently set to 0 or 1

· The fault can be at an input or output of a gate
Advantages & Disadvantages

The numerous advantages of the single stuck-at model are the reason it is most often used. It is simple to use during test generation and fault simulation; research has shown that it covers a large percentage of physical defects; and other fault models, that can increase defect coverage, can be mapped into sequences of single stuck-at faults. 

There are however, some defects that cannot be covered by the single stuck-at model.

If there are n lines in circuit there are 2n possible single stuck-at faults

Multiple stuck-at faults

More than one signal  
line in the circuit are stuck at logic 1 or logic 0 at the same time

Multiple fault is unidirectional if all of its faults are either s-a-0 or s-a-1 but not both

3n –1 possible multiple stuck at faults.

Bridging faults

[image: image1.png]o Assumptions
O Two nodes of a circuit are shorted together

©Usually assumed to be a low resistance path (hard
short)

OThree classes are typically considered:
a Bridging within a logic element (transistor gates,
sources, or drains shorted together)
 Bridging between logic nodes (i.¢. inputs or outputs
of logic elements) without feedback
a Bridging between logic nodes with feedback
o Typically not considered is bridging of nondogical
nodes between logic elements (transistor shorts across
logic elements)




Two type:

I/p bridging

Feed back bridging

Advantages & Disadvantages

Bridging fault models can be used to increase defect coverage. The major disadvantage is, again, the number of faults considered and the impact on test generation time.

Stuck Open

Difference between classical and stuck open faults is that the former leave the faulty gate as a combinational circuit, but the stuck open turn it into sequential circuit.

Temporary Faults

Transient faults are non-recurring temporary faults. They are usually caused by  alpha particle radiation or powersupply fluctuation and they are not repairable 

Intermittent faults

Are recurring faults that reappear on a regular basis. They occur due to loose connections, partially defective or poor design

Fault active state – if a fault present in the circuit is active 

Fault inactive state – if a fault is present but inactive 










