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The most effective type of display that you can add to your robot is the liquid crystal display, best known by its acronym LCD. The LCD display allows you to output data in an arbitrary format in alphanumeric or even graphical format to help you understand what is going on within the robot. LCDs have the reputation for being difficult to work with, but there are products such as the Hitachi 44780 controlled LCDs discussed in this section that are quite easy to add and program to a microcontroller. The 44780 is a chip that is a bridge between a microcontroller and the LCD hardware and was originally manufactured by Hitachi though now it is made by a wide range of chip manufacturers. It contains the four- or eight-bit interface listed in Table 15-8. In eight-bit mode, all eight bits, D0 through D7, interface to a microcontroller, while in four-bit mode, only the upper four bits (D4 through D7) are used. The other six pins consist of three control and clocking pins, power, and a display contrast voltage. The RS pin selects between passing characters or commands between the LCD and the microcontroller, and the direction of the data is selected by the RW pin. Normally data are sent from the microcontroller to the LCD and not read, so this line is held low. To indicate that the data on the LCD s pins are correct, the E clock is pulsed from low to high and back to low again. If the LCD is used in four-bit mode, first the four most significant data bits are passed to the LCD, followed by the least significant four data bits.
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		When given a problem to fix, most people will try to find the easiest way to resolve it and move on; the term used for this process is debugging. Looking for and implementing the quick fix often yields an effective (and sometimes optimal) repair action. It does not resolve all problems and quite often masks them. With only experience in working on the most likely cause of the problem, you will become very frustrated very quickly and unable to identify the reason for the problem as well as the most effective repair. For these cases, you will need to perform a root cause failure analysis (often shortened to just failure analysis) to determine what exactly is the problem and what is the best way to fix it. The failure analysis that is outlined in the rest of this chapter applies to all three classes of failures that you will encounter in your robots (mechanical, electrical, and programming), which may seem surprising because each class seems so different from the other. Mechanical (chassis and drivetrain design and assembly) problems do not have anything in common with electrical or programming issues. What they do have in common is the process of understanding how the structure, circuit, or program should work, characterizing the problem, developing theories regarding what is actually happening, figuring out how to repair the problem, and testing your solution before finally applying the fix to the robot. The fol-
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		Fig. 7-12.
lowing set of actions may seem like a lot of work to fix a problem like a nut that has fallen off due to vibration, but if you follow it faithfully, the skills you gain by fixing the simple problems will make the more difficult ones a lot easier to solve and will prevent the simple ones from happening again.
Do you understand exactly what should be happening in your robot  Chances are you have a good idea of what the robot, or a part of the robot, should be doing at a given time but you have probably not looked in detail at what is actually happening For a robot that has a failed glued plastic joint, you may have done an analysis of the forces on the joint when the robot is stationary, but have you looked at what happens during acceleration and deceleration  What about forces caused by vibration or large masses (such as batteries) shifting during operation  The forces during movement as well as changes in movement must be considered when looking at a mechanical failure.
Figure 3-16


		
asp.net core pdf editor

  EdgePDF ASP.NET MVC PDF Editor Control Free Download 

     Oct 15, 2017   ·  EdgePDF ASP.NET MVC PDF Editor Control - ASP.NET MVC PDF Editor Control for C#, VB.NET, HTML5, JQuery, Javascript. ASP.



		
asp.net core pdf editor

  How to Easily Create a PDF Document in ASP.NET Core Web API 

     Jun 18, 2018   ·  Let's imagine that we have a .NET Core Web API project in which we need to generate a PDF report. Even though it shouldn't suppose to be ...






asp.net core qr code reader, 
dotnet core barcode generator, 
uwp pos barcode scanner, 
barcode in asp net core





    
		





	
	
		
		

	
				
				
		   Copyright 2020. 
			
	

        
	
	


	





	
	
	
	
        





