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MICROPROCESSOR SYSTEMS LAB 

FALL 2020 

Title of Assignment: Midterm 

TOPICS COVERED IN THE MIDTERM 

Test 1 covered the following topics: 

- Rev Trainer 2 board components 

 

  



 

 

 

 

 

MICROPROCESSOR SYSTEMS LAB  

FALL 2020 

SAMPLE TEST QUESTIONS 

AND GRADING SCHEME FOR TEST 1 

  



10/11/2020 
 

ELEG 3071 Midterm Exam 
 

1. Fill in the blanks with one of the following Rev Board Components:  
LCD Inter – LED Inter – Port A – Port B – Resonator – ZIF Socket – LCD Conn – USB Conn – Switches 
 
 
 

F  
 
 
 
 
 

A 
 
 

B 

G 

 

 

C 
H 

 
 
 
 
 
 

 

D 
 

I 
 

E 
 

Answer Key:
A - Resonator
B - Port A
C - Port B
D - LED Inter

E - LCD Inter
F - USB Conn
G - ZIF Socket
H - Switches
I - LCD Conn
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10/11/2020 

ELEG 3071 Midterm Exam 

1. Fill in the blanks with one of the following Rev Board Components:
LCD Inter – LED Inter – Port A – Port B – Resonator – ZIF Socket – LCD Conn – USB Conn – Switches 

F 

A 

B
G 

C 
H 

D 

I 
E 

A: Resonator                 
B: Port A
C: Port B
D: LED inter
E: LCD inter

Omer Adnan

100/100

omera
Typewritten Text
F: USB connection
G: ZIF socket
H: Switches
I: LCD connecter

omera
Typewritten Text

omera
Typewritten Text

omera
Typewritten Text

omera
Typewritten Text
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Coston, Nolan 

MIDTERM – ELEG 3071 

 
A. Resonator 

B. Port A 

C. Port B 

D. LED Connection 

E. LED Interconnection 

F. USB Connection 

G. ZIP Socket 

H. Switches 

I. LCD Interconnection 

90/100
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10/11/2020 
 

ELEG 3071 Midterm Exam 
 

1. Fill in the blanks with one of the following Rev Board Components:  
LCD Inter – LED Inter – Port A – Port B – Resonator – ZIF Socket – LCD Conn – USB Conn – Switches 
 
 
 

F  
 
 
 
 
 

A 
 
 

B 

G 

 

 

C 
H 

 
 
 
 
 
 

 

D 
 

I 
 

E 
 

Byers J.

0/100
- no answers provided



MICROPROCESSOR SYSTEMS LAB 

FALL 2020 

Title of Assignment: Final Exam 

TOPICS COVERED IN THE FINAL EXAM 

Final Exam covered the following topics: 

- Trainer Rev 2 Board components 
- MPLab Software 
- Simple Assembly Language Code  
- PICKit Software 

  



11/23/2020 
 

ELEG 3071 Final Exam 
 

1. Fill in the blanks with one of the following Rev Board Components:  
LCD Inter – LED Inter – Port A – Port B – Resonator – ZIF Socket – LCD Conn – USB Conn – Switches 
 
 
 

F  
 
 
 
 
 

A 
 
 

B 

G 

 

 

C 
H 

 
 
 
 
 
 

 

D 
 

I 
 

E 



2. Fill the blanks with the MPLAB components and answer the following questions: 
Work Register – Break Point – Build Menu – Debug Menu – Register 0x18 

 

F. What is the value of the work register after “MOVLW 0X9D” instruction? 
G. What is the value in register 0X22 after “MOVWF 0X22” instruction? 

 

  

A 

B 

C 

D 

E 



 
3. After building a program on MPLAB, a HEX file is generated. After 

successfully importing the Hex file on PICkit Programmer software, which 
button is used to program the HEX file onto the MCU?  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4. Bonus: From Question 2, how do you obtain the status flag bits (C, DC, Z) from the 
current value in the Status register? 

 
 
 
 
 
 
* Notes: 
 
1. Answer all questions on a separate piece of paper, or type it on notepad or word document and 
upload it on Canvas before 2:40 PM Monday 11/23/2020. 
 
2. Make sure to include your name on the answer papers and upload the file with the name  
“YourFirstName_YourLastName_Exam” 
 
 

 

Best of Luck! 

Answer Key:
1)
A - Resonator
B - Port A
C - Port B
D - LED Inter
E - LCD inter
F - USB conn
G - ZIF Socket
H - Switches
I - LCD conn

2)
A - Build Menu
B - Breakpoint
C - Work Register
D - Debug Menu
E - Register 0x18
F - 0x9D
G - 0xF8

3)
Write Botton

4)
By checking the system architecture and seeing
if the specific bits for C, DC, or Z are on or off
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Final Exam 

 

1. Fill in the blanks on Rev Board 

a. Resonator 

b. Port A 

c. Port B 

d. LED Inter 

e. LCD Inter 

f. USB Conn 

g. ZIF Socket 

h. Switches 

i. LCD Conn 

 

2. Fill in the blanks on MPLAB 

a. Build Menu 

b. Breakpoint 

c. Register 0x18 

d. Debug Menu 

e. Work Register 

f. What is the value of the work register after “MOVLW 0X9D” instruction? 

The value is 0x00. 

g. What is the value in register 0X22 after “MOVWF 0X22” instruction? 

The value is 0xF8. 

 

3. After the program, which button is used to program the HEX file onto the MCU? 

The “Write” button is used to program the HEX file on the MCU. 

 

4. How do you obtain the status flag bits (C, DC, Z) from the current value in the Status 

register? 

To obtain status flag bits from value, check the STATUS. 

Nolan Coston

87/100
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Gabriel Maxwell
Monday, November 23, 2020
ELEG 3071 Final Exam

1.
A.Ressonator
B.Port A
C.Port B
D.LED inter
E.LCD inter
F. USB Conn
G. Zif Socket
H.Switches
I.LCD Conn

2.
A.Debug Menu
B.Break Point
C.Register 0x18
D.Build
E.Work Register
F.0xF8
G.0xF8

3. Write

4.

75/100
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65/100



MICROPROCESSOR SYSTEMS LAB  

FALL 2020 

LABORATORY EXPERIMENT 1 

Getting familiar with Rev Trainer board and its components, and performing a 
simple connection to test the board’s LED lights functionality 

 

All Lab reports are expected to have: 

- Objective of the lab 
- Procedure followed 
- Results obtained with pictures 
- Discussion of results 
- Conclusion 

 

Each one of those weights up to 20 points.  

Each student must submit their own report so shared reports will lose points.  
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Micro. System Design Lab 
Lab 2 

 
By: Javian Walker 
Date: 10/5/2020 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

95/100
- Elaborate a bit more on your
results/discussion

Lab 1



 
 
Objective:  
The objective for this lab was to set up the Microprocessing board properly with the wire 
connections and test the PIC16F84A chip to see the results with LED lights. 
 
Procedure: 
First thing we did was attach 8 wires from the PORTB_18P_INTER connector to the 
LED_INTER connector. This is used to send the signals to the LED lights. Then, we 
attached 2 wires from the RESONATOR_INTER to the PORTA_18P_INTER in pins 7 & 
8. This connection was used to get the signal from the chip that was attached to the 
board. Next, we had to set all of our switches. First set switches S1-1 through 5 to OFF 
and S1-6 through 10 ON. Then, set switches S4-1 to OFF and S4-2 to ON. Next, set 
switches S5-1 through 4 to ON and S5-5 through 8 to OFF, and finally set switches 
S6-1 through 8 to OFF. 
 
Result: 
*For my lab, I did not have the proper PIC16F84A chip in my kit.* 

 



 
 
Discussion & Conclusion:  
In conclusion, the lab was a success to a certain degree. All of my connections were 
done properly and my LED lights lit up. My only issue was that I had to do the lab with 
the wrong chip so my LED lights didn’t light up as according to plan. Aside from that, 
everything operated as it was intended to.  
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Lab 1 

ELEG 3071 – Microprocessor Systems Design Lab

2020 Fall Semester

S. T. Koay, Professor

Date of submission 10/04/202090/100
- please avoid copying procedure
from lab manual
- use clearer pictures, or crop/zoom them



Lab Objective: 
The  objective  of  this  lab  is  to  develop  the  understanding   of  the  concept  and  analysis of 
programming  a  microprocessor,  or    creating  a custom digital circuit, which is known as 
digital design.

Components Used:
PIC Trainer Board Initial 

Experiment: 
Use PIC Trainer Board to  construct a circuit

Procedure:
1.Connect the eight‐pin jumper between PORTB_18P_INTER connectorX10 and LED_

Connect two short jumpers between RESONATOR_INTER connector SV4, pins 1 and 3, and 
PORTA_18P_INTER connector pins 7 and 8. 
3. Set switches S1‐1 through 5 to OFF and S1‐6 through 10 ON. 
4. Set switches S4‐1 to OFF and S4‐2 to ON.
5. Setswitches S5‐1 through 4 to On and S5‐5 through 8 to OFF. 
6. Set switches S6-1  through 8 to OFF 
7.Lift the handle of the Zero Insertion Force (ZIF) socket, IC4.
 8.Insert the pre programmed #1PIC16F84A into the ZIF socket 
9.Lower the handle of the ZIF socket. 
10.Power the board and watch the lights light up.

Results:

Discussion:
As I was doing the lab I feel like I connected everything in the correct order as as you see in the 
results the only problem I ran into is that the LED Lights didn’t blink on and off as they were 
supposed too.
Conclusion: 



I Created a fully functioning circuit that lights up with Led Lights this lab helped me gain a 
better understanding on making circuits .
 I
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ELECTRICAL ENGINEERING DEPARTMENT  

PRAIRIE VIEW A&M UNIVERSITY 

 

Microprocessor Laboratory 

      ELEG-3071 

Lab 2: Dr. Koay 

Fall 2020 

 
Group Names: 

Hyram Pouncy 

Matthew Barnett 

 
Submitted on: 10/5/2020 

Performed on: 9/28/2020 

 

 

80/100
- please submit one report per person
- avoid copying procedure from lab manual
- include some discussion



 

 

Objective: ​The purpose of this lab was to see if our PIC Trainer Board was functioning 
correctly by following the steps of this lab to turn the board on. Also, being provided with 
a pre-programmed PIC16F84A microcontroller unit and wiring the board in different 
ways. If the board’s LEDs turned on in a specific sequence then everything is working 
correctly and also the wiring was correct. 

Equipment:  

● PIC Trainer Board 
● PIC16F84A microcontroller unit 
● Power adapter  
● Wires 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Procedure:  

For the first section of the lab the steps are as follows: 

1.Connect the eight-pin jumper between PORTB_18P_INTER connector X10 and 
LED_INTER 

connector X6. The orientation of the jumper is not critical for this test. Interconnections 

presented in 8 Brown wires. 

2. Connect two short jumpers between RESONATOR_INTER connector SV4, pins 1 
and 3, and 

PORTA_18P_INTER connector pins 7 and 8. Interconnections presented in Blue or 
Black. 

(This has been done on the trainer for you already.) 

3. Set switches S1-1 through 5 to OFF and S1-6 through 10 ON. 

4. Set switches S4-1 to OFF and S4-2 to ON. 

5. Set switches S5-1 through 4 to ON and S5-5 through 8 to OFF. 

6. Set switches S6-1 through 8 to OFF. 

7. Lift the handle of the Zero Insertion Force (ZIF) socket, IC4. 

8. Insert the preprogrammed #1 PIC16F84A into the ZIF socket. Make certain that the 
notch 

end of the PIC is facing the handle end of the socket and that the PIC is mounted 
closest to 

the handle end of the socket. 

9. Lower the handle of the ZIF socket. 

10. Plug the wall-mounted power supply connector plug into the trainer board Power 
Jack, J1. 

11. Plug the power supply into an outlet. 



Circuit Diagram:  

 

 

 

 

 

 

 

 

 



Data and Results:  

 

 
 
 
Conclusion: ​Seeing that the board is receiving power and the microcontroller is seated 
correctly, and the LEDs are on, we can conclude that the lab was successful and the 
PIC Training Board is functioning properly. 

 

 
 



MICROPROCESSOR SYSTEMS LAB  

FALL 2020 

LABORATORY EXPERIMENT 2 

Connecting a simple circuit to test the LCD display, then getting started with 
PICkit software and using it to write a given code into the microcontroller. 

 

All Lab reports are expected to have: 

- Objective of the lab 
- Procedure followed 
- Results obtained with pictures 
- Discussion of results 
- Conclusion 

 

Each one of those weights up to 20 points.  

Each student must submit their own report so shared reports will lose points.   
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Micro. System Design Lab 
Lab 3 

 
By: Javian Walker 
Date: 10/8/2020 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

100/100

Lab 2



 
 
Objective:  
The objective for this lab was to set up the Microprocessing board properly with the wire 
connections and test the PIC16F84A chip to see the results with the LCD and also to 
initialize the MPLAB and download the proper files from MPLAB . 
 
Procedure: 
First thing we did was attach 8 wires from the PORTB_18P_INTER connector to the 
LCD_INTER connector. This is used to send the signals to the LCD screen. Then, we 
attached 2 wires from the RESONATOR_INTER to the PORTA_18P_INTER in pins 7 & 
8. This connection was used to get the signal from the chip that was attached to the 
board. Then, we connected 1 wire to ground the board and 1 wire to the +5V. Next, we 
had to set all of our switches. First set switches S1-1 through 5 to OFF and S1-6 
through 10 ON. Then, set switches S4-1 to OFF and S4-2 to ON. Next, set switches 
S5-1 through 4 to ON and S5-5 through 8 to OFF, and finally set switches S6-1 through 
8 to OFF. Also, we attached 4 more wires in pins 9-12 in LCD_INTER, and 2 of those 
wires were attached to the ground. After completing all these steps, we then opened up 
the program MPLAB and proceeded to download the necessary files that we will use for 
the remaining of course and these files included the GENERAL.H, Sample.asm, and 
Sample.HEX. 
 
Result: 
*For my lab, I did not have the proper PIC16F84A chip in my kit.* 

 



 

 



 
 
 
Discussion & Conclusion:  
In conclusion, the lab was a success to a certain degree. All of my connections were 
done properly and my LCD powered up and I was able to access and download all the 
files that were required. My only issue was that I had to do the lab with the wrong chip 
so I am not sure if the LCD screen was supposed to show anything else besides the 
black boxes. Aside from that, everything operated as it was intended to.  
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Lab Report 2
Marvin Berrios

ELEG 3071
Objective: 
To familiarize with the components of the PIC Trainer Board and its features when dealing with 
the LED interface and the LCD interface and the MPLAB software. 

Procedure:
Connect the Resonator Interface to the first two slots of Port A. Then connect all Port B 
connections to the LED interface connections with wires. Making sure the switches are at their 
appropriate level. Finally, connect the board to a power source and see the output.
Then connect the Resonator Interface to the first two slots of Port A. Then connect all Port B 
connections to the LCD interface connections with wires. Making sure the switches are at their 
appropriate level. Finally, connect the board to a power source and see the output.
After this is done, then comes the programming which includes the use of the mplab software. 
When the project is complete it displays congratulations.

Result:

90/100
- be more precise with your procedure
for each lab
- board connection 2 is missing LCD



Discussion and Conclusion:
Lab worked the way it was intended to work. LED lights when off at the appropriate times and 
turned off at the right times as well. LCD worked as well, however, there were some issues with 
the software part of the project, but overall it was finished. Familiarization with the board was 
made. Learned some concepts when dealing with the resonator interface, Port A, Port B, the 
switches, the LED interface, and the LCD interface. The Lab was successful in all aspects.
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ELECTRICAL ENGINEERING DEPARTMENT 
PRAIRIE VIEW A&M UNIVERSITY

Microprocessor Laboratory

      ELEG-3071

Lab 3: Dr. Koay

Fall 2020

Name:

George Polk

Submitted on: 10/12/2020

Performed on: 10/5/2020

90/100
- avoid copying the procedure from
lab modules
- be more elaborate on discussion of your results

80/100
- avoid copying the procedure from lab manual
- elaborate more on discussion
- submit one lab report per person, you and Pouncy
Hyram have same report



Objective: The purpose of this lab was to see if our PIC Trainer Board was functioning 

correctly by following the steps of this lab to turn the board on. Also, being provided with 

a pre-programmed PIC16F84A microcontroller unit and wiring the board in different 

ways. If the board’s LCD screen turned on and displayed **Congratulations**/***Test 

Complete*** then the lab was successful.

Equipment: 

 PIC Trainer Board

 PIC16F84A microcontroller unit

 Power adapter 

 Wires

 Liquid Crystal Display (LCD) module

 MPLAB



Procedure: 

1 Connect the eight-pin jumper between PORTB_18P_INTER connector X10 and pins 1 – 8 of 

LCD_INTER connector X29. Make certain that pin 1 of X10 is connected to pin 1 of X29. 

Interconnections presented in Brown. 

2. Connect a two-pin jumper between PORTA_18P_INTER connector X8, pins 1 (RA0) and 2 

(RA1) and LCD_INTER connector X29 pins 10 (E) and 9 (RS), respectively. Note that X8 pin 1 

(RA0) is connected to X29 pin 9 (RS) and X8 pin 2 (RA1) to X29 pin 10 (E). Interconnections 

presented in Blue. 

3. Connect a two-pin jumper between X29, pins 11 (R/W) and 12 (Vo), to GND on connector 

X27, pins 3 and 4. This is the ground connection.  Interconnections presented in Red are Gnd 

connections. 

4. Connect two short jumpers between RESONATOR_INTER connector SV4, pins 1 and 3, and 

PORTA_18P_INTER connector pins 7 and 8. Interconnections presented in Blue or Black. (This 

has been done on the trainer for you already.) 

5. Connect the LCD 14 pin plug to the SV1 (LCD_CONN) socket that is located by the right 

corner of the breadboard.   

6. Set switches S1‐1 through 5 to OFF and S1‐6 through 10 ON. 

7. Set switches S4‐1 to OFF and S4‐2 to ON. 

8. Set switches S5‐1 through 4 to ON and S5‐5 through 8 to OFF. 

9. Set switches S6‐1 through 8 to OFF. 

10. Lift the handle of the Zero Insertion Force (ZIF) socket IC4. 



11. Insert the #2 PIC16F84A into the ZIF socket. Make certain that the notch end of the PIC is 

facing the handle end of the socket and that the PIC is mounted closest to the handle end of the 

socket. 

12. Lower the handle of the ZIF socket. 

13. Refer to the document Programming the PIC16F84 Using PICkit2 for instructions on 

programming the microcontroller. 

Circuit Diagram:  



Data and Results: 

Conclusion:  After seeing that everything checks out with MPLAB. The LCD screen is 

on and displaying **Congratulations**/***Test Complete***, we can conclude that the lab 

was successful, and the PIC Training Board and LCD screen are functioning properly. 

This confirms that the board is receiving power and the microcontroller is seated 



correctly. There were a few problems with running the MPLAB program but after 

toggling it around I was able to get it to comply. 



MICROPROCESSOR SYSTEMS LAB  

FALL 2020 

LABORATORY EXPERIMENT 3 

Getting started with MPLab and completing a given code that runs arithmetic and 
logic operations including ADD, SUB, AND, OR, XOR, then compiling it. 

 

All Lab reports are expected to have: 

- Objective of the lab 
- Procedure followed 
- Results obtained with pictures 
- Discussion of results 
- Conclusion 

 

Each one of those weights up to 20 points.  

Each student must submit their own report so shared reports will lose points.   
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Lab Report 3
Marvin Berrios

ELEG 3071
Objective: 
To familiarize with the components of the MPLAB simulation exercises and to do some 
assembly language programming.

Procedure:
Installed MPLAB IDE and created a new file that contained the sample.asm file then saved this 
partial file. The next step is the compiling and assembly of the partial file with the general.h file. 
You then open the main lab file, the file registers, the program memory, and finally the special 
functions register. You then edit the code and look at how it changes the output in each of 
these tabs.
Result:

90/100
- add more details into procedure
- complete the given code



Discussion and Conclusion:
Lab worked the way it was intended to work. MPLAB simulation exercises were completed 
successfully and steps were followed accordingly. Outputs matches those of the Lab Manual 
and learned about assembly language programming in MPLAB and how specific edits change 
the outputs.
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Lab 4 report

Omer Adnan

ELEG 3071

Objective:

The objective of the lab was to use mplab to assemble and compile assembly language.

Procedure:

1, the first step was to open a new file and name it LAB#2.ASM

2, the source code was copied from the file given

3, after that the project was started

4, the project manager selected the PIC16F84A device and the files required

5, the code was compiled

6, the code was simulated and executed 

Description:

After compiling the assembly language the build was executed and did it successfully as seen below. 

80/100
- Missing completion of the code
- Missing discussion and reason of
why compilation failed

3



The reset key was used to bring the green arrow to the start of the simulation as seen below.

The last step shows the into step key being used to move along the next instruction to be executed as 
seen below.



Conclusion:
the program was not successfully complied and executed as seen the figures shown in the report and 
the results being similar to the one in the manual



 

 

 

 

 

 

BELOW AVERAGE 

  



ELECTRICAL ENGINEERING DEPARTMENT

 
 

Microprocessor Lab 
ELEG 3071-P01

Fall 2020
Dr. Koay

 

LAB2: Lab #2: PIC16F84A Assembly Language 
Programming and MPLAB

Submitted By:

Christian Rodriguez

Date of Submission: 10/26/2020

Date of Performance: 10/19/2020  
75/100
- the results do not match the objective
- avoid copying procedure from lab manual
- include a discussion for your results

#3



OBJECTIVE
In this lab we are going to write an assembly program using the Index Addressing Mode. We 
are going to understand how loops work in an assembly program. 

EQUIPMENT:
● MPLAB IDE v8.91 program

 
PROCEDURE  



RESULTS:



Conclusion:



In this lab, we used a program in assembly language that contained two loops, where 
both loops performed two different actions. The coded language required to perform the 
required performance in this wizard operation is hexadecimal code. Upon conclusion of 
the lab we see how the MPLAB IDE v8.91 program works correctly compiling a hexadecimal 
code as seen above. We better understand this in two loops which help the function run more 
efficiently when storing memory.
















































































