12.1. 1 CS150 Newton

Outline

Last time:

Ô Deriving the State Diagram & Datapath ( Cont .)

Ô Mapping the Datapath onto Control

This lecture:

Combinational Testability and Test-pattern Generation

Faults in digital circuits

What is a test? : Controllability & Observability

Redundancy & testability

Test coverage & simple PODEM ATPG

Sequential Test: What are sequential faults?

SCAN Design

12.1. 2

CS150 Newton

Outline m Background:

Role of Don’t-Cares in Logic Synthesis

Controllability & Observability

Optimality, Redundancy & Testability m The Sequential Test Problem m Synthesis-Directed Sequential Test

Two Approaches to Full Testability

Effectiveness and Limitations so far

12.1. 3

CS150 Newton

Role of Don’t-Cares in Logic Synthesis

Combinational

Logic

x b

f

a b m f = xb cannot be reduced further in isolation

00 01 11 10

0

1

ab x

1 1

12.1. 4

CS150 Newton

Role of Don’t-Cares in Logic Synthesis

Combinational

Logic

a b

f x b m x a + b can never happen m Don’t-Care Set:

D = x’ (a + b) + x a’ b’ m Minimize f with respect to D .

00 01 11 10

0

1

ab x

12.1. 5

CS150 Newton

Role of Don’t-Cares in Logic Synthesis a b

x b

f = b

00 01 11 10

0

1

ab x

1 1

12.1. 6

CS150 Newton

Fault Excitation d stuck-at-0

1 1

1

1

12.1. 7

CS150 Newton

Fault

Models

¯ Input or output pin (not entire net!)

stuck at logic 0 or stuck at logic 1.

¯ Open circuit

˘ Can make a combinational circuit sequential!

¯ Short circuit

12.1. 8

CS150 Newton

Fault Propagation d stuck-at-0

1 1

1

1

0 m The test is a cube , not a minterm .

12.1. 9

CS150 Newton

Optimality & Redundancy in

Combinational Logic a b d d

c

f

a b d

c f

Circuit with redundant fault:

d stuck-at-0

Circuit with d = 0 f = (a.b).(c+d).c’

= (a.b.c + a.b.d).c’

= a.b.c.c’ + a.b.d.c’

= a.b.d.c’

f = (a.b).c’.d

12.1. 10

CS150 Newton

P ath- O riented DE cision M aking

[