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Student Report

Directions:  All Lab Reports will be formatted in accordance with the below requirements.  Answers shall be typed using the font and color after each question (overwrite the “Student response here using this font and color” with your response) unless you make other arrangements in advance with the instructor.  Expand blocks as needed.
Your report needs to contain the “right” amount of detail so that the reader can understand what has transpired in the lab.  It should not be in such detail that the reader could perform a step-by-step process of recreating the lab.  The lab report does not have to pass the weight test (it does not mean that the longer your lab the better your grade … a short to the point report is all that is needed), however, it must contain the required material listed below. 

Electronic report submission: 

Electronic submission is acceptable and preferred provided that it is in PDF format.  Submit this report via email (Dohn_Bowden@uml.edu) no later than midnight on the due date.  Your graded report will be returned via email.  No hardcopy is required if you submit electronically.
Hardcopy report submission:
Hard copy submission will be made during the class period.  Graded hard copy or scanned version will be returned.  No electronic version is required if you submit a hardcopy.

Lab Results:
1. Did you work with any other student(s) in the performance of this lab?  If yes, identify the other student(s).  Identify who accomplished what portions of the lab.

Student response here using this font and color


Experiment 1:
2. Record results and observations obtained while measuring the +5V_REG port using the voltmeter and an oscilloscope.

Student response here using this font and color


3. Record results and observations when 9 volts was applied to the VIN connection.  Did the LED light?  If no … explain your troubleshooting steps.

Student response here using this font and color


Experiment 2:
4. Identify which MCU pin controls the selection of each 7-segment digit.  Fill-in the following table:



	MCU Pin Name
	Digit

	RA1
	D1

	
	D2


5. Identify which MCU pin controls each of the 7-segments of each digit as wired in Figure 3 of the lab.  Fill-in the following table:


	MCU Pin Name
	Segment

	RA5
	a

	
	b

	
	c

	
	d

	
	e

	
	f

	
	g


6. Develop comment statements for your Code to describe the software/hardware configuration.  From the above determination, your can develop your comment statements.  Fill in the blanks below:

/***********************************************/

/* ------------------------------------------- */

/* Software/Hardware Interface:                */

/* ------------------------------------------- */

/*                                             */

/* Select Right Digit using 

>> RA0      */

/* Select Left Digit using 

>> ___      */

/*                                             */

/* Segment a

>> RA5                     */

/* Segment b

>> ___                     */

/* Segment c

>> ___                     */

/* Segment d

>> ___                     */

/* Segment e

>> ___                     */

/* Segment f

>> ___                     */

/* Segment g

>> ___                     */

/* ------------------------------------------- */
7. Record results from grounding the MCU connection that selects Digit 1 and grounding each connection identified in the table identified in 5 above.  Your results need to include if each corresponding segment lights on the left seven-segment LED when grounded.  Also include a brief description of any troubleshooting that you performed.  



Student response here using this font and color
8. Record results from grounding the MCU connection that selects Digit 2 and grounding each connection identified in the table identified in 5 above.  Your results need to include if each corresponding segment lights on the left seven-segment LED when grounded.  Also include a brief description of any troubleshooting that you performed.  



Student response here using this font and color 
Experiment 3:


9. Determine which segments need to be lit for each hexadecimal digit (0 thru F).  D will be displayed in lower case (d).  Remember that we have common anode, therefore to light each segment we need to apply a ground (0).

	Hex #
	Seven Segment Energized

1 = off    0 = on
	Binary Equivalent

	
	a
	b
	c
	d
	e
	f
	g
	

	0
	0
	0
	0
	0
	0
	0
	1
	0b0000001

	1
	
	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	
	

	3
	
	
	
	
	
	
	
	

	4
	
	
	
	
	
	
	
	

	5
	
	
	
	
	
	
	
	

	6
	
	
	
	
	
	
	
	

	7
	
	
	
	
	
	
	
	

	8
	
	
	
	
	
	
	
	

	9
	
	
	
	
	
	
	
	

	A
	
	
	
	
	
	
	
	

	B
	
	
	
	
	
	
	
	

	C
	
	
	
	
	
	
	
	

	D
	
	
	
	
	
	
	
	

	E
	
	
	
	
	
	
	
	

	F
	
	
	
	
	
	
	
	


10.  Write the C code for an array that describes each hexadecimal digit on the seven segment display.  We previously determined which segments need to be lit for each hexadecimal digit (0 thru F).  D will be displayed in lower case (d).  Recall that we have common anode seven segment LEDs, therefore to light each segment we need to apply a ground (0) to that segment from the MCU.  Use the following form and name …

const char LEDDigit[] = {

    0b0000001,                  //  "0"

    0b_______,                  //  "1"

    0b_______,                  //  "2"

    0b_______,                  //  "3"

    0b_______,                  //  "4"

    0b_______,                  //  "5"

    0b_______,                  //  "6"

    0b_______,                  //  "7"

    0b_______,                  //  "8"

    0b_______,                  //  "9"

    0b_______,                  //  "A"

    0b_______,                  //  "b"

    0b_______,                  //  "C"

    0b_______,                  //  "d"

    0b_______,                  //  "E"

    0b_______};                 //  "F"

11.  Determine which Port/bit is used for displaying each digit and segment along with the direction … Input/Output (I/O).  Determination can be made by examination of the schematic provided in the Lab.  Record results in the following table.




	
	Port associated with each LED Segment
	Digit Selection

	
	a
	b
	c
	d
	e
	f
	g
	D1
	D2

	Port/Bit
	RA5
	
	
	
	
	
	
	
	

	Direction
	O
	
	
	
	
	
	
	
	


12.  Rearrange the data recorded above and fill out the following table.  Determine the TRISA and TRISC statements ….



	PORT
	Bit 5
	Bit 4
	Bit 3
	Bit 2
	Bit 1
	Bit 0
	TRISA
	TRISC

	A
	0
	
	
	
	
	
	0b
	

	C
	
	
	
	
	
	
	
	0b


TRISA = 0b_ _ _ _ _ _;

//_______ are Outputs

TRISB = 0b_ _ _ _ _ _;

//_______ are Outputs
13.   Explain how the following portion of Code works … what is it doing?  Why?



if (0 == DisplayLED)
  
{

     RA5   = LEDDigit[DisplayValue & 0x0F] >> 6;
     PORTC = LEDDigit[DisplayValue & 0x0F] & 0x03F;

}


Student response here using this font and color

14.  Explain how the following portion of Code works … what is it doing?  Why?



else

{

            RA5   = LEDDigit[(DisplayValue >> 4) & 0x0F] >> 6; 

            PORTC = LEDDigit[(DisplayValue >> 4) & 0x0F] & 0x03F;

}                                                


Student response here using this font and color


15.  Explain how the following portion of Code works … what is it doing?  Why?



TRISA = TRISA ^ 0b011111;

        PORTA = PORTA & 0b111100;  
        DisplayLED = DisplayLED ^ 1;  

                                          


Student response here using this font and color


16.  Document below the results upon placing the programmed PIC16F684 into the circuit.  Include a brief description of any troubleshooting that you performed.

Student response here using this font and color



17.  Annotate instructor observation of your working circuit and code in your Lab Notebook.




18.  Insert a copy of your code, Lab_3A.c at the end of this lab report in the space provided as well as email a copy.



19.   Does the code provided in Figure 6 of the Lab actually stop at 0xFF?  If yes, explain how this is accomplished.  If no, explain why the numbers cycle from 0xFF to 0x00.

Student response here using this font and color

Experiment 4:
20. Describe how you approached developing the required Code for this portion of the Lab.

Student response here using this font and color



21.  Document below the results upon placing the programmed PIC16F684 into the circuit.  Include a brief description of any troubleshooting that you performed.


Student response here using this font and color



22.  Annotate instructor observation of your working circuit and code in your Lab Notebook.




23.  Insert a copy of your code, Lab_3B.c at the end of this lab report in the space provided as well as email a copy.



24. DISCUSSION OF RESULTS … Briefly describe what was learned during the performance of this lab as well as the outcome of this lab.  


Student response here using this font and color



25.   Attach a photocopy of your Lab Notebook to the end of this report or email a scanned copy (if emailed, indicate such in this report).  


Photocopy attached or scanned copy emailed (indicate which)



YOU MUST USE A LAB NOTEBOOK OR YOUR LAB GRADE WILL BE IMPACTED BY AS MUCH AS 20 POINTS.  Your notebook will include all data recorded and events that occurred during the conduct of the lab as well as any preparation calculations performed.  It shall also include the observation by the instructor, when required.

A lab notebook is an important record of what occurred during the performance of the lab.  It can be used as OQE (Objective Quality Evidence).  This is true in industry as well.  Learning good record keeping is an essential technique that will be used throughout your career.

Lab_3A.c (Code)
Insert a copy of your code here as well as email a copy.

Lab_3B.c (Code)
Insert a copy of your code here as well as email a copy.

Lab Notebook
Insert a copy of your code here as well as email a copy.













3

