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Abstract- A set of test vectors that detects all single stig-at faults on all primary inputs of a fan-out free
combinational logic circuit will detect all single stuck —at faults in that circuit . A set of test vectors hat
detect all single stuckat faults on éll primary inputs and all fan- out branches of a combinational logic
circuit will detect all single stuck-at faults in that circuit. Design of logic integraed circuits in CMOS
technology is becoming more and more complex sind4_Sl is the interest of many electronic IC users
and manufactures. A common problem to be solved bgesigners, manufactures and users is the testing
these Ics. Testing can be expressed by checkingtlie outputs of function systems (functional block
integrated circuits, printed circuit board or complete systems) correspond to theéputs applied to it. If
the test of this function system is positive, thethe system is good for use. If the outputs are défent than
expected. Then the system has a problem: so eithitle system is rjected (go/no go test), or a diagnosis
applied to it, in order to point out and probably diminate the problem’s causes
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I. INTRODUCTION

DSCH: Testing is applied to detect faults after sevegrations: deign, manufacturing, packaging a
during the active life of a syste Design for testability (DFT) is the ability of splifying the test of an
system DFT could be synthesized by a set of techniquesdgsign guidelines where the goals

a. minimizing costs of system producti

b. minimizing system test complexity: test generaton applicatio

c. improving quality and reliabilit

In the production process cycle, a fault can oatuthe chip level. If a test strategy is considesedhe
beginning of the design, then the fault could btected rapidly, located and eliminated at a vemy tost.
When the faulty chip is soldered on a printed dirboard, the cost of fault remedy would be mui&giby ten.
And this cost factors continugs apply until the system has been assembled ackbged and then sent
users.

[I. SCOPE OFTESTING
2.1 Engineering Test

The engineering test is a diagnostic test whiclt fagcation, failure analysis and design and / @cess
debugging

2.2 Manufacturing test

Manufacturing test is a characterizattest 1)Performance characterization: parametric teRedidbility
characterization: bathtub curve (agi

ISSN: 2349 - 6363
230



International Journal of Computational Intelligence and Informatics, Vol. 2: No. 3, October - Decembe?012

2.3 Production test
Simple parametric test, Functional test Reliab#ityeening (burn-in)

3. Testing
Testing is a process which includes test patteneiggion, test pattern application, and outputwatadn

[1l.  SIMULATION RESULTS
.Dsch3.5 - example a
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4.1 Arithmetic Logic Circuits

4.2.1 Truth Table: Generating the Reference Ttaftke

A | B | C(CORRECT)| {a@0)| Ga@l)| &b@0)| Gb@1l)| Gc@0)| Gc@1l)
0fo 0 0 0 0 0 0 1
01 0 0 1 0 0 0 1
110 0 0 0 0 1 0 1
11 1 0 1 0 1 0 1

4.2.2 Truth Table: Simulation of the fault freectiit & faulty circuits

AlBlc Out Out Out Out Out Out Out Out Out Out Out
Fault-free| A@0 | A@1 | B@0 | B@1 | C@0| C@1 | X@0 | X@1 | S@0| S@1
00| O 1 1 1 1 1 1 1 0 1 0 1
00| 1 1 1 1 1 1 1 1 1 1 0 1
01| 0 1 1 0 1 1 1 1 0 1 0 1
01| 1 1 1 1 1 1 1 1 1 1 0 1
1/10|0 1 1 1 1 0 1 1 0 1 0 1
1|10 1 1 1 1 1 1 1 1 1 1 0 1
1]11|0 0 1 0 1 0 0 1 0 1 0 1
1|11 1 1 1 1 1 0 1 1 1 0 1
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4.3 Arithmetic Logic Circuits- DSCH

4.4 Truth Table for faulty —free and faulty circuit

Time 000 | 001| 010/ 011 10 o0p 110
Y (fault-free) 0
as@o0
as@1
bS@0
bS@1
cS@0
cS@1
dsS@0
ds@1
eS@o0
eS@1
fS@0
fS@1
gS@0
gS@1
hS@0
hS@1
iS@0
iS@1

" Timing diagrams of C:\Documents and Settings\veerakumariMy Documentsiexample.sch
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4.6 RTL Schematic circuits
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4.7 Truth Table & Schematic circuits
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4.8 Implementation of K-Map& schematic circuits

[ Dsch3.5 - C:\Documents and Settings\veerakumar\My Documents\Ramachandran Micro.sch
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4.9 Embedded systems 8051 &PIC 16F84A -DSCH
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4.10 Timing Wave form- DSCH

IV. CONCLUSION AND FUTURE REFERENCE

The quality of a test set depends on its fault caye (FC) as well as its size &FC (typically 98-98kigle
stuck faults) can be determined by fault simulatginck- at fault collapsing typically reduces tb&at number
of faults by 50 to60%. Fault collapsing for studkaults is based on the fact that a SAO at thetitgp an AND
(NAND) gate is equivalent to the S@O (S@1) at thipot of the gate. Similarly, a S@1 at the inpuatoOR
(NOR) gate is equivalent to the S@1 (S@O) at thpudwof the gate. For an inverter, a S@0 (S@ 1hairput
is equivalent to the SA1 (S@0) at the output ofitiverter. Furthermore, a stuck-at fault at therseoutput of
the driving gate) of a fan out —free net is equanalto the same stuck-at fault at the destinatjate(input being
driven). Therefore, the number of collapsed stuek faults in any combinational circuit constructiedm
elementary logic gates (AND, OR, NAND, NOR, and drter) is given by: Number of collapsed
faults=2*(number of Pos +number of fanout stemsfotal number of gate (including inverter) inputsaio
number of inverters.

Test vector reduction consists to find the minimeet of test vectors which detect all single stuek —
faults.
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