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1. Introduction

MPLAB is a virtual development environment, used for purpose of programming and testing wide variety of Microcontrollers. 

MPLAB was developed by a company Microchip in 2013 to be used with their chip sets and it includes many useful features built into it. Just like most virtual development environments MPLAB provides the user with a wide variety of different compilers and debuggers ready for use.

In addition MPLAB includes a user error report which comes in handy while working on the code. When user finally decides to compile their code and if the software picks up a error it will display it on screen allowing for easy identification of the errors made. 
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2. Errors

A student was presented with a premade code with number of errors included in the code and asked to make notes as they work through the code to a task to complete the code and make it fully functional. 

The errors identified by the student were:

1. Defining status was spelled with a uppercase “S” when rest of commands were written with a lowercase “s”. To correct this student has changed uppercase “S” into lower case to match rest of the code
2. Assembler directive “org 0X000” was incorrect. To fix this the student has changed it to “org 0X00” 
3. Grab command was incorrectly spelled it was written as “get counnt”. To correct this the student has corrected it to “get count”
4. Move command “movef mcont” was incorrect. To fix this the student changed it to “movef mcount”.
5. Final line in the code was incorrect “en d”. To fix this the student changed it to “end”



















3. Circuit Diagram

Capacitor is similar to a battery in a sense that it stores electric energy but it functions in an entirely differently. Way the battery functions is by creating electrochemical reaction when current flows through it. 

What makes capacitor so different from a battery is that it’s made up of two metal plates separated by something known as a dielectric material which can differ between manufacturers. 

A dielectric material is a non-conductive substance such as: Mica, Ceramic, Cellulose, Porcelain, Mylar or Teflon. Those materials are mostly used for practical reason but a piece of paper or even air can function as a dielectric material.  

In Circuit Diagram 1, 2, 3, capacitors are used to gather up excess current and send it to the ground pin. 
[image: ]

Resistor is an essential component of any electronic circuit as it serves to regulate or set flow of current throughout the entirety or in a section of a circuit.

The construction of a resistor is simple, its main body consists of a insulating shell to minimize or idly prevent, interference from nearby components. The inside the resistor is composed of a conductive material but resistive material which varies depending on how high of wattage it needs to withstand.

Materials used in resistors can be separated into 4 groups. Starting at film or cermet resistor which are made for very low wattage values and use resistors made out of conductive metal oxide past. 

Followed by carbon composition resistors those resistors were made for low wattage values and often are made from carbon dust or graphite paste.

Next on the list are semiconductor resistors these were designed for use on high frequency for use in surface mount technology. 

Last are Wire-Wound resistors which possess a metallic body to help which gives them the ability to be mounted on a heat sink and possess high wattage rating. 

In Circuit Diagram 1, 2, 3, Resistors are preventing other components from being damaged and/or destroyed due to high voltage passing through them. 
[image: ]

Quartz Crystal Oscillator is used in many electronics circuits that are used to generate an electrical signal of a precise frequency, this allows for a timing function to exist in the circuit. [image: ]

Crystal oscillator is a simple component made out of two metal plates and a thin piece of a quartz crystal, so when a voltage is applied the crystal will change shape and it will generate a piezoelectric effect.


Which is a property of the crystal that produces a electrical charge creating a mechanical force which causes the crystal to change shape and vice versa. This means that a mechanical force is applied to the crystal and creates a electric charge.

In Circuit Diagram 1, 2, 3, the Quartz Crystal Oscillator is used to provide a timing function for the chip and in doing so for the rest of the circuit as the circuit runs off the chip.






Transistor is a device commonly used in many electronic circuits due to its ability to function as a water tap controlling the flow of current in the circuit. A transistor can start/stop flow of current and it can regulate amount of current that flows through it. [image: ]

A transistor is composed of two layers of impure germanium which are laid out into one of two possible combinations N-P-N (Negative-Positive-Negative) or P-N-P (Positive-Negative-Positive). Normally germanium makes a good insulator but with added impurities it becomes a semiconductor which is between Conductor and Insulator.

In Circuit Diagram 1, 2, 3, a transistor is redirecting excess current from the power supply to ground and let’s remaining current pass into rest of the circuit.
[image: ]
Power Supply as the name suggests it’s something that powers the rest of the circuit it’s connected to. Size of a power supply can differ greatly from circuit to circuit depending on wattage requirements of this circuit. 


In common day to day electronics use a power supply is used to turn mains power of 240V AC to more usable amount for example 15V DC, there are two types of a power supply: Linear and Switch Mode.

Linear power supply employs a transformer to reduce the voltage it takes a ration if the primary connector which is connected to the mains and number of secondary connectors which are connected to the output. This will give the ratio of by how much voltage is to be reduced by, for example 20:1 or 20:5.

Switch mode power supply work very differently to linear power supply, it switches on and off the main electricity extremely quickly to reduce the voltage for example with ratio of 20:1 it will switch 10,000 times a second if not faster.

In a Circuit Diagram 1, 2, 3, the power supply provide power for rest of the circuit before dumping some voltage into ground.
LED is short for a light emitting diode. LEDs are simple components that light up when current flows through it but it also capable withstanding a limited amount of current trying to flow through it, in one direction.

Circuit Diagram 1 the LED lights when either black or green buttons are pressed informing the user if the countdown is being slowed down or sped up.
[image: ]

Seven Segment Display is made out of 7 LEDs arranged in a shape of rectangular 8 in segments as each LED can be light independently to form any number ranging from 0-9. To display numbers greater than 10 multiple Seven Segment Display need to be combined together also sometimes 8th LED is used to display a decimal point.

In Circuit Diagram 1, 2, 3, the Seven Segment Display shows the numbers counting down from 0-9 and spell out “STOP”

[image: ]

Switch is a component used in many electronic circuits and it can be used to interrupt the circuit or divert current from one terminal to another. Leading it to be used to start/stop a circuit or trigger certain elements of the circuit. Switches are commonly a button or a lever depending on type of the switch but not all switches need to be a form of a button but certain components in the circuit such as transistors can be used as a switch.

In Circuit Diagram 1, 2, 3, above the black button is used to slow down the countdown and green button to speed it up. 
[image: ]
[image: ]
Piezo Sounder is a component used in some circuits to make a noise when current flows through it or a button is pressed. Way this works is by employing piezoelectric material which changes shape back and forth when voltage is applied it, making audible sound.

In Circuit Diagram 1, 2, 3, the Piezo Sounder is used to inform the user that a green or black buttons are pressed.
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4.Flowcharts

Speed up-Delay Function
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Display STOP Function			Display 0-F In Hexadecimal.[image: ]
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Piezo Sounder Function
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5. Appendix

;====================================================================
; Main.asm file generated by New Project wizard
;
; Created:   Tue Feb 13 2018
; Processor: PIC16F84A
; Compiler:  MPASM (Proteus)
;====================================================================

;====================================================================
; DEFINITIONS
;====================================================================

#include p16f84a.inc                ; Include register definition file

portB	equ	0x06		;port B address
trisb		equ	0x06		;trisB address in register bank 1

status	equ 0x03			;status register
RP0		equ 5			;bit 5 of status register
RP1 	equ	6			;bit 6 of status register

;====================================================================
; VARIABLES
;====================================================================
count	equ	0x0c		; counter 0 to 255
nCount	equ	0x0d		; pause routine inner loop counter
mCount	equ	0x0e		; pause routine outer loop counter
;====================================================================
; RESET and INTERRUPT VECTORS
;====================================================================

; Reset Vector
RST   code  0x0 
      goto  Start
;====================================================================
; CODE SEGMENT
;====================================================================

PGM   code
Start
						 ; Write your code here	
	bcf		status,RP0	; clear bank selection bits in the status reg
	bcf		status,RP1

	bsf		status,RP0	; select bank 1
	movlw	0x00		; load w with 0x00
	movwf	trisb			; load it into trisb to make portb all outputs
	bcf		status,RP0	; reselect bank 0
	
	clrf	portB			; clear all lines low
	clrf	count			; initialize counter to 0
	
get_count
	
	movf	count, w		; move count to W
	movwf	portB		; move W to port B to update the display
	addlw	1			; add +1 to W
	movwf	count		; save W in count
	
	call	pause			; delay 200ms by subroutine
	call	pause			; delay 200ms by subroutine
	call	pause			; delay 200ms by subroutine
	call	pause			; delay 200ms by subroutine
	call	pause			; five pause executions equals ~ 1 second
	
	goto	get_count		; repeat forever
  
     ;**********************************************************************************************
     
pause	
	movlw	0xff			 ; set w = 255 decimal
	movwf	mCount		; mCount = w: outer loop counter
loadN
	movlw	0xff			; set w = 255 decimal
	movwf	nCount		; nCount = w: inner loop counter
decN
	decfsz	nCount, f		; nCount--
	goto	decN			; if nCount != 0 then repeat nCount--

	decfsz	mCount, f	; else decrement Count
	goto	loadN			; if mCount != 0 then 
						; reload nCount to 255 and decrement
	return				; else exit subroutine
	
;====================================================================

Circuit Diagram 1
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Circuit Diagram 2
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Circuit Diagram 3
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