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ABSTRACT

Fault detectiocn and diagnosis is a complex process for
circult under test. where the most important tasks assianed
to such process 1s the computer supervision. in the
beginning of computer process control. most practical systems
have contained some form of failure detection and diagnosis.
In the maljority of these systems, the detection and
diagnostic function is rather simple and is based on limit of
checking of the automatic testing equipment. Development of
computational equipmént and techniques has set the scene for
the general application of more sophisticated and powerrful
methods for diagnosis and deteqtion.

In this thesis an automatic testing sSystem have Dbeen
designed by proposing thé'hardwarg configuration and by
developing control and system software. Also iinear discrete
time model for failure detection and‘isolation have been
developed to control the guality of~fai1ure isolation process

by considering isolability and sensitivity of circuit under

)]

test. Svstem nhardware 1s characterized by the main
controller. The CPU-+is the most important part that in it. In
order to control and communicate system devices and Dpoards.
It monitors the general purpose interface bus by sending

various commands to  the Controllable Measuring Instruments.

Digital Analyses System and Test System Interface. Such
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conLrol 1s based on  the system configuration and
communication parameter sSetting for devices and boards
InterworKing.,

Controcl  and system sortware has been classified into three
categories. The first 1is tne program design for System
configuraticn &and parameter setting. The next step 15 the
Interface Bus Interactive Contrsl Program which allow the
user TS send messages Lo any devices or a group of devices
and vrsceive the reflected messages. Once the segquence of
setubs of sending messages have been settled successfully,
tbe appilcation software in the last step. iz executed to
detect and isblate failiure of the circuit under test. In this
appiication Dprogram the circuit 1s analysed and signals are
proceséed for selected test points. These points are selected
optimal;y to speed up the diagnogis process. Such selection

18 Dbased on a model which define the internal signal! wvector

i

o

=3

Ui

we S the input and output vectors of the circuit under

‘test. The oroposed svstem and application program were

éxecuisi and processel in a reai-time [or microprocessor

control.sd circuldt bhoar:s.

C}

From Th:is work we cc2id conclude that the developed system

has mirnimized the testing time of the fault detection and

-~

isolaticn  processes. ~iso. data size and program module,
which Zescribe the cir-ultl under test, has been minimized..

Therefore <the 1implementation of such techniques can be

TE Dboards. This cou.d be achieved

applied Zor Large cilrou

b

T
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with the comparison between the data acquisition for the
circuit under test and the circuit library, which was

implemented by using the test generated strategy.
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CHAPTER 1

INTRODUCTION

1.1 General outline
Fault detection and isclation processes which performed by
the automatic testing techniques have been applied to the
digital circuits as well as the microprocessor based
circuits. In this thesis, the testing process focuses on
such circuits using the programmable instruments and their
controller, which have a common bus, called the General

Purpose Interface Bus. This hardware system configuration has

different testing techniques, such as stored result process,
comparison testing process, random testing process and
signature analysis process. These techniques will be

implemented by using an integrated software package, which is
described in a modular base. Each program module performs
either system controller function or system application
function. The system controller function module executes the
configuration programs, interactive communication programs,
device or board selection programs and command control
programs. Its software module will be classified into three
categories., The first is the design and development for the
configuration parameter settings and interworking the
proposed testing system. The second is the interface bus

interactive control program which allows the user to send
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messages  to any device or a group of devices. The third
category receives the reflected messages from the devices or
boards wunder test. The system application function module
executes the digital bus testing programs, integrated circuit
testing programs, memory testing programs and the in-circuit
testing programs. The circuit will be analysed using these
application programs in which signals are processed for
selected test points, these test points are selected

optimally to speedup the diagnosis process.

.2 Thesig Outline

The proposed automatic testing equipment system and its
hardware structure are described in chapter 2. Also
a detailed discussion is outlined for the system interaction
software and hardware using the General Purpose Interface Bus
protocols. The signal routing technique acting as the
interface between the circuits under test and the controller
instruments, by which the commands are received from the
system controller and passed to the circuit under test, as
shown in chapter 2. Thereafter a brief information describing
the Digital Analysis System which acts as the major part in
the automatic testing equipment, where the logic patterns
are generated for the testing requirements is given in
chapter 2.

The testing strategy as well as implementation phase and

evaluation techniques, are stated in chapter 3. Testability,
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controllability and observability are also defined for test
gquality improvements.

A failure detection and isolation methods are developsed in
chapter 4. The model based methods structure is analysed and
treated mathematically for sensitivity and residuals
improvements .

Finally. 1In chapter 5 the proposed automatic test system
and the developed modules are applied for microprocessor
based board circuits in order to evaluate the testing
brocess. The testing procedure are stated and lab implemented
for such circuit, by using the test strategy mentioned in
chapter 3. Also the results of the testing process are given

in that chapter.
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2.

CHAPTER 2

AUTOMATIC TESTING SYSTEM DESCRIPTION

1 General Cutline

Test equipment is useful in detecting several fault types
that occur in electronic equipments. They only have a limited
role for trouble shooting bus structured systems. This
limitation 1s due to the parallel nature of informatioen on
many lines simultaneously and the rapid rate at which the
information changes. General purpose test equipment specially
designed for testing such systems are developed.

The Automatic Test Equipment typically does static logic
test, dynamic logic test.,and electrical test. The ATE systems
vary in size and speed capabilities. They are difficult to
be generalized. The hardware part of the autcmatic test
equipment is mainly an IBM-PC Computer which acts as a
controller.

The IBM—- PC is enhanced with a standard General Purpose
Interface Bus [GPIB] with its adapter card and with
developed data acquisition and signal generation card. The
controller is connected to the controllable instruments via
the GPIB.

The Test System Interface switching network is proposed for
connecting the instruments to the test points of the circuit

under test [6].
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