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(a) Logic diagram
M1 MO Function
0 0 | Scan mode
0 1 |[MISR
1 0 |Clear register
1 1 |Pardle load

(b) Function selection
Scan mode : scan-path methodE& X| TtLCt.
MISR (Multiple-input signature register) : signature analysis& X|-&$tC}.

Clear mode : register@| L{- &2 cleartrt.

Parallel-load mode : 2} register0j| parallel load&
7

Logic diagram2 d=ts| 12l AL (Mo, M1o| 4




Function selection0f| CHsli ‘d=ts| LtEFH ZAL (1 pts)
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(b) (5 pts)

Combinational

PRSG

Signature
generator

(c) Application example

In the normal operation mode, the PRSG (PR-sequence generator) at the input of the

combinational logic circuit is isolated and effectively removed by a mux. The registers of the

signature generator are used as the state registers for the combinational logic circuit. In the test

mode, PRSG generates random test vectors for combinational logic and signature generator

performs the signature analysis.
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(a) fault model

Fault model is an engineering model of the physical defect in a circuit.

(b) fault coverage

Fault coverage is defined as the number of detected faults divided by total number of faults.
number of detected faults

fault coverage =
5 total number of faults

(c) slack time

Slack time is defined as the subtraction of the arrival time from the required time.
slack time = required time — arrival time

(d) structural coverage

Structural coverage indicates which key parts of the HDL code structure have been covered.

(e) functional coverage

Functional coverage makes sure that all possible legal values of input stimuli are exercised in all

possible combinations at all possible times.
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False paths, multi-cycle paths
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- Q7|2tn MR = A0 E (5 pts) (ex: false path -> fault path)
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(b) (10 pts)

False path : a timing path that does not propagate a signal

Multi-cycle path : a timing path where data takes more than one cycle to reach its destination
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(1) fault sensitization

select a pdcf for the fault for which a test pattern is to be generated

(2) D-drive

use pdcs to propagate the D signal to at least one primary output of the circuit
(3) Consistency operations

use the sc of each logic module to perform the consistency operation
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Fault simulation is to select a primary input combination and determine its fault detection

capabilities by simulation. For each combination of inputs, (1)both fault-free and faulty circuits

are simulated in parallel and their outputs are compared. If two circuits produce different

outputs, the input combination becomes the test vector. Simulation is repeated until all faults

are covered, at least an acceptable number of faults are covered, or some predefined stopping

point is reached.
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