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[bookmark: _Toc197750843]Introduction
This project aims at developing controllers for existing machanical machines, by using Microchip PIC, the input signals and status of machine is recognised and analysed so that the correct command is sent to machine.
Controller is working in two modes:
1- Offline mode: In which the chip is working as controller itself, by using the installed keybad and LCD.
2- Online mode:  In which the chip is connected to a computer and the developed application is used to give commands to machine through the chip.
Note: Whenever a "controller" is found it's referred to the chip and its components.
[bookmark: _Toc197750844]Controller Components
 Keybad: Used to enter needed parts and control operation as start, resume or stop the machine. This component is enabled in offline mode.
 LCD: short to Liquid Crystal Dispaly, used to view the status of machine.
 Serial connector: Used to make connection between PC and controller.
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When controller is powered on, it sends connection signal to see if there's a PC attched, if a responce is returned, it enters online mode and the LCD displays   (
PC Controlled
). In this mode keybad is disabled and the control is given to the PC through a specific application.
If no acknowledge is received from PC, the controller enters offline mode and the LCD displays  (
Offline mode
), keybad is enabled and controller is ready to accept commands from keybad.
If you are working in offline mode and machine is idle, you can take control through PC by firing the application and clicking on Connect button, this will send "connect" signal to controller and waits for interrupt from controller, if acknowledge is received then the controller enters in online mode.
What if I send a connect command from PC and then I connect the controller, will it work in online mode?
Of course; Because as we said, the application waits for interrupt from the controller after sending "connect" command, and when the machine is launched it will consider the "connect" signal as the acknowledge, and the controller  immediately enters in online mode.


What happened if I closed the application without disconnecting?
The application will implicitly send "disconnect" signal to machine to leave online mode and to enter offline mode. You can notice the LCD message  (
Connection lost
), and after a second it outputs  (
Ready
) after entering offline mode.
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Offline Mode:
As we previously said, when we power on the controller, it expects to recieve numbers or "begin work"  command ('#' button at keybad), if "begin work" is received with no numbers entered, it will send "work continously" to machine. If a number is firstly entered, it will handle that number and stop (machine knows that one unit is produced from a sensor signal from machine).
During operation if "cancel/backspace" command ('*'  button at keybad) is recieved once, operation will pause, and if it recieved again operation will be cancelled.
Online mode:
If controller enters online mode it expects to recieve a "receive number" signal, if it's received then it waits to accept numbers digit by digit, and waits for "start work" delimeter to begin work. During work "pause" and "stop" signals are expected, and the right  action is done.
[bookmark: _Toc197750847]Reality of the application:
This application can be applied for who are interested in developing computerized machine in an up to date fashion. And due to high input/output pins remaining on the PIC, it can deal with small to medium machines with several inputs and outputs.
Cost Consideration:
When comparing this controller with the existing in-marcket controllers, I saw that an ordinary PLC controller costs 1500 NIS (375 USD), and it leaks for many advantages exists in this developed one. Let us see the following  table.



	Comparison field
	PIC controller
	PLC controller

	Enough input/output pins
	

	


	LCD attched
	

	


	Numeric keybad
	

	


	Computer connectivity
	

	


	Remote control (through network)
	Can be applied
	Not available

	Future development cost
	Little cost
	High cost

	Bifits from computer revolution
	Affected
	Not affected



From the above table, we see that we can investigate in this controller, and sell it in reasonable price compared with existing in-marcket  PLC controllers.
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Networking extension can be applied to software application to allow controlling the machine over the Internet.
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