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DESIGN OF THE 3-BIT XEROX MACHINE IN DEEDS
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· Switches : to set the required size of paper
· Counter : to count the size of paper that has been selected
· Comparator : to compare the size of paper required with the selected size
· Clock Disabler : to stop the operation of the counter














ENHANCEMENT OF THE XEROX MACHINE

THE BACKGROUND
The objectives of this lab work are to introduce the development of a PLD device and a simple Hardware Description Language (HDL). This mini project will implement 3 different components on a single GAL device. Those components are 3-bit Count Up Counter, 3-bit Comparator and Clock Disabler. We are also exposed by way of use WinCUPL and Wellon Programmer. 

THE PROBLEM
User want to copy based on different size of paper. However, the machine does not detect the size of paper as it does not appear as a choice for user. 

SUGGESTED SOLUTION
	A block diagram of a component required is shown in Figure 1. Three core components are counter, comparator and multiplexer. Mux will determine the size of paper that has been used while comparator will determine whether the required size of paper has been met. Once the size of paper has been met, the machine will display the required size of paper.  
	To implement this, the user has to key in the required size of paper by using 3 switches, which allow the required size from A1 to A7. He/she will reset the counter (assuming pressing a START button), the counter will selected and it’s output will be compared with the value of the switches, if the value is not the same it will stop. A mux function as a data selector where the output will depend on the value of selector.
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THE REQUIREMENT
· Switches : to set the required size of paper
· Counter : to count the size of paper that has been selected
· Comparator : to compare the size of paper required with the selected size
· Clock Disabler : to stop the operation of the counter
· Multiplexer : to select size of paper from the input

If size of paper = the selected one, the counter will stop
Else,
	Counter will stop operating

THE IMPLEMENTATION
Switches : Use switches provided by the ETS 5000 Digital Training Kit.
Counter : Counter is a count up 3 bit counter that was controlled by the clock. Counter is                                                implemented as a WinCUPL code that will be programmed into GAL.
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Comparator : A comparator is a combinational circuit that can be designed using XNOR gate. Figure 3 shows a 3 bit equally Comparator.
[image: ]
The circuit in Figure 3 can be translated to a WinCUPL code as follows :
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Multiplexer : Multiplexer is a device that allows digital information from several sources to be routed onto a single line for transmission over that line to a common destination. Figure 4 shows a Multiplexer 4 – 1.
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The full system enhancement is shown as below :
[image: ]














CONCLUSION

SUMMARY OF THE PROJECT
This project are made for the user to select a required size of paper to copy as it can facilitate their work. They just have to select the choice, which are A1, A2, A3 and A4. The counter will count the bit of paper’s size that has been selected while the comparator will compare it with the switch whether it has a same value or not. If the value is same, MUX will select the required size, else, the counter will stop operating.

REFLECTION
(Nik Amirah Firzanah)
This project is really tough for me as this is a challenge for a typical student. However, this project is a group project which is relatively easy with the fair and equitable distribution of work. When working in a group, misunderstanding must occur and this occurs in this group. For me who are weak in this subject, believe me or not, this project helps me better understand this subject and also with the help of my teammate Muhammad Ayman who really teaches and explains some things to me. With the guidance of our lecturer, Dr Raja Zahilah Raja Mohd Radzi which is an incentive to continue this mini project intensely. In addition to the friends around me who always provide assistance when needed. Honestly, I was less interested in this subject, but after doing this group work, I was interested in exploring this subject as it was more specific and in-depth about the machine which had attracted me. 
(Muhd Ayman Mohyedin)
This project is a bit heavy for me. However, I continue with this project with my teammate, Nik Amirah. I'm also grateful for the help that our lecturers and friends have shared. Although this project is quite challenging for me, but we wisely handle it by sharing opinions and problems. All the work done is well organized although there is little misunderstanding. But that does not become a barrier to our task because everything can be overcome well. Through this project, I can understand the topics that are more in depth. this makes me more eager to continue this mini project. group work is sometimes quite challenging when there is no understanding and agreement or more simply less social in the group.

ACHIEVEMENTS, STRENGTHS AND WEAKNESSES
	The achievement of this mini project is we are able to make the user select size of paper as they want. They can select size of paper whether A1, A2, A3 or A4. The strength is we can make any choice of various size of paper while the weakness is the size of paper is limited from A1 to A4 even paper has until A8.
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APPENDIX
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