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The purpose of this project is to design, construct and test
an IC tester using an IBM PC and to write the appropriate
_software to drive the relevant hardware. The tester should be
capable of carrying out logic function tests on a number of
_integrated circuits housed in DIL (dual in line) packages
which have similar pin configuration.

Designing an IC tester using an IBM PC is not easy since a
safe link between the IC under test and the PC is required.
Also the tester should be able to handle all possible faults
of the IC under test and probable user mistakes, otherwise
there is the risk of causing the internal 5V supply voltage
of the computer to break down with all the costly
consequences for the PC or causing damage to the tester
circuit and to the IC under test.



Contents

ACKNOWLEDGEMENTS | .1
SUMMARY .. ... ... 2
INTRODUCTION ... ... ............ 3
CHAPTER 1 IBM PC INTERFACING 5
1.1.IBM PC EXPANSION SLOT........... e 6

1.1.1.DESCRIPTION OF THE PC SLOT SIGNALS USED..7

1.2.THE INRTERFACE CIRCUIT........ccccteeecen ...8
1.2.1.0PERATION OF THE INTERFACE CIRCUIT....... 8
1.2.2.CONNECTION WITH THE IC TESTER............ 15

1.2.3.P.C.B. LAYOUTS OF THE INTERFACE CIRCUIT..15

CHAPTER Z THE IC TESTER CIRCUIT 19




2.3.2.PHYSICAL CONNECTION OF THE 8255 PPI
WITH THE INTERFACE........c00.. sresessove 25

2.3.3.SELECTION AND OPERATION OF EACH 8255PPI..27

2.4.THE BUFFERS . ¢ e v vcceeeecececacannacncscnnanss 33
2.5.THE RESISTANCES USED....vcoceetceccecnonceos 34
2.5.1.THE PULL-UP RESISTANCES. ....cvcoseeecos ..35
2.5.2.THE CURRENT LIMIT RESISTANCES.......c0c... 39
2.6.PCB LAYOUTS OF THE IC TESTER CIRCUIT....... 42
CHAPTER 3 THE-SOFTWARE .. ........ A 50
o]
3.1. THE PROGRAMMING LANGUAGE...... eeeesscenns 51
3.2. DESIGNING THE SOFTWARE.......... teeseeaes...B1

3.2.1. TESTIKG INTEGRATED CIRCUITS USING

THE IC TESTER............. ceeeenn cee-...54
3.2.2. GENERATING THE TESTING DATA...... <e+-...55
'3.2.3. LIBRARY FILES STRUCTURE..... S P 61
3.3. DIRECT PORT ACCESS INSTRUCTIONS........... 62

3.4. THE IC TESTER PROGRAM PROCEDURES'

AND FUNCTIONS. v vvvecnnnnnnn. S .63
3.4.1. DISABLE BUFFERS PROCEDURE....... s 63
3.4.2. THE COMPARE FUNCTION. ......ouo.o.... tev...63

3.4.3. THE TESTING PROCEDURE FOR 14 AND 16

PINS ICS..ccuueoeecsccnoonnnaencanannnnna 64
3.4.4. THE TESTING PROCEDURE FOR 20 AND 24

PINS ICS........ ceceiresnsana

3.4.5. THE AUTOSEARCH PROCEDURE. .......cccc0veu. 68



CHAPTER 4 TESTING. - « o cvevw.. e 71

4.1. TESTING THE ICTESTER CIRCUIT............ ...72
4.2. THE SELF TEST PROCEDURE............... ce...73
CHAPTER 5 ' USER'S GUIDE........ ceeeeees 78
5.1. HARDWARE REQUIREMENTS........0ouvueeececnon-. 79
5.2. INSTALLING THE IC TESTER PROGRAM....... ....79
5.3. INSERTING THE INTERFACE CARD TO THE PC..... 80
5.4. STARTING THE IC TESTER PROGRAM........ c....81
5.5. THE IC TESTER MENU BAR AND MENUS....... ....83
5.5.1. THE OPTIONS MENU......oveennuunnnoanan- ..84
5.5.2. THE INTEGRATED CIRCUITS MENUS....... .....86
5.6. EXPANDING THE IC TESTER CAPABILITIES....... 87
5.6.1. ADDING ICS TO THE IC TESTER LIBARY....... 87

5.7. EXITING THE IC TESTER PROGRAM.............. 920

CHAPTER 6 PASCAL PROGRAM.............. 91




(:I]}\IYIIEI{ 7 PHOTOGRAPHS OF THE CONSTRUCTION....1l13

CHAPTERS CONCLUSIORS. .. c0ceeneennen. cee..117

APPENDICES ....... e e, ....120
APPENDIX A.....8255 DATA SHEETS.......ccccc... ceeee.l121
APPENDIX B.....OPEN COLLECTOR APPLICATION DATA....... 138
APPENDIX C.....THE POWER SUPPLY.........covuenennnn.. 141

APPENDIX D..... ICs DATA.....ccveeen. ceececcaan cecenne l46



