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Q1) One quick trick to find the remainder of any division operation M/2N is by using the AND                  
instruction. The remainder is simply computed by anding the number M with 2N-1. That is, the                
remainder of dividing any number by another number that is a power of two is simply anding that                  
number with 2N-1. So,  55 mod 8 can be simply computed quickly as 55 AND 7. 
 

A. Write a subroutine called remainder which takes as input the number M (stored in a               
register) and another number L passed in the working register. L is assumed to be a power                 
of two. Your subroutine must compute and store the remainder in the data  memory. 

    (1 Mark) 
B. Modify part A above as follows: suppose the number L is not a power of two. Your program                  

must check if L is a power of two before proceeding. If not, it must skip computing the                  
remainder and return L.    (1 Mark) 

 
Q2) The following code snippet is a student attempt to write a lookup-table in PIC assembly. The 
code is supposed to return the first power of 2 below a number N. So for the value 10 tha answer 
should be 8, for 7 it should be 4.  
 

A. Does the student code work correctly? Justify?            (0.5 Mark) 
B. Rewrite the code to use the traditional look-up table format you learnt in class  

           (0.5 Mark) 
C. Rewrite the code above using a subroutine that uses any instructions except add and 

subtract.                         (2 Marks) 

               nop 
               nop 
               retlw 8 
               Nop 
               Nop 
               Nop 
               retlw 4 
               Nop 
               retlw 2 
               Nop 
               retlw 0 
lesspow subwf PCL, F 

 

  
Q3) Study the circuit schematic below of two red and green LEDs connected in common cathode                
form. The red LED has a VD 0f 1.8 Volts while the green one has a VD of 2 volts. The                     
voltage/current relationship for these two diodes can be found in slide 11. Given that the               
PIC16F84A has the port characteristics shown in slides 15 and 16, and that the port has internal                 
resistances (ROH) and the values of R1 and R2 are given in the table below, calculate for each LED                   



the amount of current passing through, and whether this current is sufficient for the LED to light on.                  
    (1 Mark) 

YOU MUST SHOW ALL YOU CALCULATIONS, THEN FILL THE TABLE 

LED Resistance Flowing Current ID Will the LED light on? 

Common Cathode Red LED R1 = 100𝛀   

Common Cathode Green LED R2 = 2k𝛀   

 
Q4) Suppose you want to send data through the PIC USART at a rate of 57600, and that FOSC is                    
16MHz.  

A. Show your calculations for the value of SPBRG in both high baud and low baud rate                
modes.    (1 Mark) 

B. Which mode is better to be used?            (0.5 Mark) 
(Hint: there are two ways to answer this question, either numerically through computations             
of error rates, or by referring to the 16F877A USART baud rate tables) 

  
Q5) Answer the following questions regarding the ADC module in the PIC16F877A. Each             
question is independent of the other question 
 

A. Suppose we are using bipolar external voltage references for the PIC 10-bit ADC with              
values of -4 and 4 Volts. What is the quantisation error in percentages and Volts? 

           (0.5 Mark) 
B. Given that FOSC is 4 MHz, and that ADCON0 and ADCON1 were initialized as follows to                

read from Channel AN0: 
ADCON0 = 00000001 
ADCON1 = 01001110 
And the conversion will start when the Go bit is set. From a programming point of view,                 
everything is fine, however, the configuration does not adhere to the electrical specifications             
of the ADC module. Why?    (1 Mark) 
 

C. Given that FOSC is 1 MHz and the A/D conversion clock is set to 2TOSC. A/D conversions are                  
continuous (back to back) and that VDD = 5Volts. The A/D is converting signals from two                
channels dividing its time in between them. The temperature is 5 degrees celsius. What is               
the maximum frequency that an input signal can have such that the ADC adheres to               
Nyquist Rate criterion?  Show all your calculations   (1 Mark) 


