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REPORT CONTENT

a. The design of the 3-bit Xerox Machine in Deeds

This project was design to make copies of paper like usually we use on photocopying
machine. We decided to add a features which is it come with an LED that can light off

if the required number of copies has been met.



b. Enhancement of the Xerox Machine

1. The background

3 different components were implemented on a single GAL device, those components
were

e 3-bit Count Up Counter

e 3-bit Comparator

e Clock Disabler

The WinCUPL compiler and the universal assistants were needed to generate the

Integrated Circuit (IC). The appendix was read and had done as the given guidance.

2. The problem

First output will be display to user that enter the amount of copies paper that they
want. So then, the counter will count the number that have been entered by user at
the first to photocopy. The machine will stop photocopied once the second output
required number of copies produced.

Sometimes, the user did not notice either the machine was stop photocopied. So,
this problem will slower the user works because there is nothing will notified

them.



3. Suggested solution

This project required 3-bit. So, it will come with three core components are
counter, comparator and clock disabler. The purpose of this three core
components to functioning this Xerox Machine. The first core component is
counter which it will determine the number copies that have been entered by user
at first output while the second component is comparator will determine whether
the required number of copies that has been met with first output. The last core
component is the clock disabler that will disable the clock and stop counting the
counter from counting. The machine will display the required number of copies
and the amount that has been produced.

For the problem that user faces, we decided to add LED that can be lighten up and
off. This purpose is to notify the user if the required number of copies produced
when the clock disabler disabled the clock for stopping the counter. The LED will
always lighten up until required number of copies and the amount that has been
produced, then it will lighten off.
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Figure 1: A block diagram



b)

d)

Requirement

Switches

- To set the required number of copies.

Counter

- Counter is a digital device and the output of the counter includes a predefined
state based on the clock pulse applications. The output of the counter can be
used to count the number of pulses. It to count the number of copies that actually
has been made.

Comparator

- Comparator is designed to compare the relatives magnitudes of binary number
which is this project its compare the number of copies required with the number of
copies produced.

Clock Disabler

- It stop the counter operation.

- When Copies produced < Required Copies, the counter will count up else the

counter operation will stop counting.



5. System Implementation

Switches
e Switches was provided by the ETS 5000 Digital Training Kit.
Counter

e Counter was controlled by the clock which is the counter is a count up by 3
bit.

e Counter is implemented as a WinCUPL code that will be programmed into
GAL.

P :_L'l.!l!:t-iﬁ:l. :crparat_c:kkkkkkkkkkkkkkkkkkkkkk&k:ﬂ
gameCmp = | (205k0) &! (2l3kl)&! (aZ25bB2) ;
1iffCmp = lsameCmp ;

fe*«x FPunction Clock Enabler **+sssrsrdddiidddbdddss s

zlkEn=startPrt & diff ;

] :_U.:I.!:t-ic:l. :Qu:l.t-e: 3 Elt- T_TE kkkkkkkkkkkkkkkkk}ok:ﬁ
field ecount = [gZ..0];

tdefine =50 'k' 000

tdefine 31 'kB' 001

tdefine 3Z 'kB' 010

fdefine 53 "b" 011

fdefine s4 "b" 100

sdefine 35 'kB' 101

sdefine & 'kB' 110

sdefine 37 'bB' 111

Mode)
Mode) - f

~ount_ar=reset; S*  connect reg AR to reset (As
~ount . sp=presat; S*  connect reg AR to preset (S

seguence count {
present 30 if clkEn next sl;
default next =30;
present 31 if clkEn next 3Z;
defzult next =l;
present 32 if clkEn next 33;
default next 3Z;
present 353 1if clkEn next =s4;
default next =3;
present 54 if clkEn next =35;
default next s4;
present 35 if clkEn next so;
defzult next =35;
present 3¢ if clkEn next 37;
default next s&;
present 37 if clkEn next =75
default next =7;

Figure 2: WinCUPL code 3 bit counter



Comparator

e Comparator is a combinational circuit which is can be designed by using
XNOR gate.

cu
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Figure 3: 3 Bits Comparator

Clock Disabler

e Circuit that disable the clock so the counter will stop counting.



6. Reflection

My reflection on this assignment project is where we need to know how to use the
Deeds Simulator and WinCUPL in this project. There are some difficulties that we face when
trying to implement this project in which we use WinCUPL present, there are a lot of
mistakes as an example we forgot to put curly brackets, semicolon in each line, and a run
time error when we were too long for the program. At first we did not understand the purpose
of this project but after discussing with classmates we can imagine how this project will be
done.

During drawing logic gate using Deeds Simulator we have difficulty connecting
features with logic circuit. We ask for help from our friends who know how to use the
feature. In addition, we also do not know how to build a logic circuit based on this
assignment project. We met a senior and asked for help to solve our problem. Our senior
named Farah Syuhada who is in the third year, faculty of engineering, school of computing
(Networking). Thanks to her because we finally finished our logic circuit. Our project went
smoothly.
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