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THE BACKGROUND

This mini project requires winCUPL software as the first way to complete the process. Then use the
Wellon Programmer to insert coding into the IC and then run this mini project process using the
ETS5000 Training Kit. The results are then included in the report.

THE PROBLEM

User will initially enter amount of copies, the counter will count the number of copies that has been

photocopied. The machine will stop once the required number of copies produced.

OBJECTIVE

The objective of this laboratory are to introduce students to:
e The development of a PLD device.

e A simple Hardware Description Language.
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COMPONENT

This mini project will implement 3 different components on a single GAL device, those components
are:

e 3-bit Count Up Counter

e 3-bit Comparator

e Clock Disabler

e Switches



MATERIALS AND SOFTWARE’S USED
e Breadboard

Breadboard is a tool for temporary prototypes with electronic circuit design and testing. We
use the Breadboard for test our IC that already that has been coded into it. This electronic
circuit can be connected by inserting their leads or terminals into the holes and then

connecting via appropriate wires that is prepared.

o GAL 22V10

GAL 22V10 is a CMOS device which is students must handle it with care.
e ETS-5000 Digital Training Kit

The ETS-5000 Digital Training Kit is designed for beginners to advance their understanding
of digital theory. The design of the Advanced Digital Training System is easy to operate and

easy to understand.

e PLD
e ATMEL

e Wellon Universal Programmer & Tester

Wellon programmer is used to insert coding that has been created into the IC. To program
the IC, the student must first place the IC in the socket programmer and then click PLD for
type, select ATF22V10CQ for device and ATMEL for manufacturer. Then, select the load file
in the form of JEDEC that has been created and then burn it right into the IC. Finish inserting
the coding into the IC, removing it from the socket programmer and testing it in the ETS-
5000 Digital Training kit

e WIinCUPL 5.0 Software

WIiInCUPL is a software for coding and then it can be saved to some files like JEDEC, PLD,
PDF, Word and others. The most important file for running this mini project is JEDEC

because Wellon Programmer can only read JEDEC files.



CIRCUIT IMPLEMENTATION
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XEROX system (2 BIT)

For 2 bits, there are only 5 switches that are BO, B1, Reset, Preset and CIk. In the Digital Display
section, A is LSB and B is MSB while for C and D is connected to Ground.

XEROX system (3 BIT)

For 3 bits, plus another one switch. Thus all have 6 switches namely BO, B1, B2, Reset, Preset and
CIk. In contrast to 3bit, in the Digital Display section, A is LSB and B and C is MSB while for D

only connected to Ground.



DISCUSSION

This mini project provides students with experience in photocopying (Xerox) machines using the
material provided. The strength of this project is based on the coding that has been practiced and the
achievement that has been given to patient and teamwork. Problems encountered when the IC was

unusable and unreadable during the trial run on the ETS5000 programming Kit.

- Give some new function suggestions for improvement and future works for your system

CONCLUSION

a) There are several soft skills that can be apply in this mini project. First of all, is team skills.
Since we are doing this project in a group, team skills are very important to make this project
success. Moreover, communication skill between the member and problem solving to enhance
the 2-bit counter up to 3-bit counter using the coding that given by lecturer Miss Rashidah.

Besides that, time management skills. We are given 3 hours to do this project.

b) Digital logic using signal and sequences of a digital circuit through numbers. It is the basic
for digital computing and provides a fundamental understanding on how circuits and hardware
communicate within a computer. This course introduces digital electronic and provides broad
overview of many important concepts, components and tools to students. Moreover, digital logic
is important in programming. As a computer student this subject suitable people that take

computing and technology such as engineers, repair technician and security network.
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APPENDIX

2-bit XEROX System

1] ame Lak4 Zkit ;
Partlo a3 ;
Date 17/71z/7z01% ;

Revision 01 ;

Designer Engineer ;

Company UTHM ;

Lssembly None ;

Location Digital Logic Lak ;
Device =FIZWV1a ;

P L IHPUI PIHS e

PIN 1 = clk ; f* clock */4

PIN Z = reset ; f¥ reset ¥4

PIN 3 = preset ; f*¥ preset *J

PIN 4 = al ; f* Comparator B */
PIN 5 = al ; P

PIN 7 = k0O ; f* Comparator B */
PIN 8 = bl ; P

PIN 10 = startPrt ; f* Btart Primting */

_f-" KA EEEEEEEEEEEEN DUIFUI FII.TS J..'..'.J.J.J.J..'..'..'..'..'.J.J.J.J.J.J.J.J.J.._.f

PIN 17 = diffCmp ; f* XOR (A B not egual HIGH)
PIN 18 = sameCmp ; f¥ ¥NOR (AR B egual HIGH) */
PIN 21 = g0 ; f* output counter *f
PIN 22 = gl ; f* output counter *f

Fokk k& Fuﬂcticﬂ Exrpa:atczllllllllllllllllllllllllj
sameCmp I{aldfk0)&! (al3bl);
diffCmp lsameCmp ;

Fok ok kk Fuﬂcticﬂ Clcck Eﬂable: L
clkEn=startPrt & diffCmp;

flll Fuﬂcticﬂ CcuﬂtE: : ait UP lllllllllllllllllllf
field count =[gl..0];

tdefine s0 'k' 00

tdefine s1 '"kB' 01

tdefine sZ 'b' 10

sdefine 53 'b' 11

COUnt . ar=reset; /* connect reg BR to reset (Asyn Hode)
Count . sp=preset; /% connect reg LR to preset (Syn Hode)

segquence count{

present s0 if clkEn next sl1;
default next s0;

present sl if clkEn next sI;
default next sl;

present s2 if clkEn next s53;
default next sI2;

present s3 if clkEn next s3;
default next s3;




3-bit XEROX System

Hame Labk4 3bit ;
Fartlio ao 5
Date 17/1zZ/2015 ;

Revision 01 ;

Designer Engineer ;

Company UIM ;

IFssemlxly Hone ;

Location Digital Logic Lak ;
Device =Z2W1a ;

Foh kkdkkkkkkkkkkkkk THPITT DPTIHS & &bk dodododeod bk o b odeodeode e ke ok f

EFIN 1 = clk ; F* clock */

PIN Z = reset ; F¥ reset *f

PIN 3 = preset ; S preset VS

FIN 4 = ad ; J* Comparator & */
FIMN 5 = al ; Fx *F

TIN € = aZ ;

EIHN 7 = b0 ; F* Comparator B */f
EFIN 2 = kb1 ; P

EIN & = k2 ;

PIM 10 = startPrt ; £* Start Prinmting */

Sk kkkkkkhkdhkhbkkdsd QUITDPUT DPINS St &b ddhhbhbhbbbhdbddsd s

PIN 17 = diffCmp ; A% HOR (L B mot egqual HIGH) */
FIM 1% = sameCmp ; S* EMOR (R B egual HIGH) */

PIM 21 = gl ; £* output counter */f
PIMN ZZ = gl 7 A% output counter */f
FPIMN 23 = gZ ; A* putput counter */

__,fJ.J.J.J.J. E‘L‘l:l.!:tic:l. E:cr-q-:’a:atc:lJ.J.J.J.l111111111111111111:{
sameCmp = ! {aldfk0)&! {alskl)s! {aZfbZ);
[IiffCmp = !sameCmp 7

P E“.‘l:l.ctil::l. I::ll:ck Z:I.a]}le: I i e
clkEn=startPrt & diffCmp;

ok ke k FLlﬂCtil::l Efl:L'L:ltE: 3 E',:Lt UE AAAAAAAAJ.AA.AAAAAAAA:{
Field count =[gZ..0];

Fdefine s0 'k' 000

Fdefine s1 "k' 001

Fdefine s2Z2 'k' 010

Fdefine 53 'kB' 011

Fdefine s4 'k' 100

lFdefine s5 'kB' 101

Fdefine s€& 'k' 110

Fdefine s7 'b' 111

count . ar=reset; A% connect reg AR to reset (Asyn Hode) */
count . sp=preset; S*% connect reg AR to preset (Syn Hode) Y/

lFequence count{
present s0 if clkEn next sl;
default next s0;
present s1 if clkEn next sZ;
default next sl;
present sZ if clkEn next s3;
default next sI2;
present 53 if clkEn next s54;
default next s3;
present s4 if clkEn next s5;
default next s4;
present s5 if clkEn next s¢;
default next s5;
present st if clkEn next s7;
default next s&;
present s7 if clkEn next s7;
default next =575
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