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Quiz 1 Fun Size 
Date: February 23, 2012 

 

 
UT EID:      

 
Printed Name:             

Last,      First   
 
Your signature is your promise that you have not cheated and will not cheat on this exam, nor will you help others to cheat 
on this exam: 

 
Signature:             

 

 

Instructions: 
• Closed book and closed notes. 
• No calculators or any electronic devices (turn cell phones off). 
• You must put your answers on pages 2-6 only. 
• You have 75 minutes, so allocate your time accordingly. 
• Show your work, and put your answers in the boxes. 
• Please read the entire quiz before starting. 
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(5) Question 1.  What is the value of the unsigned four-digit hexadecimal number 0x1210? Give your 
answer as a decimal number.  --------------------------------------------------------- 
 
 
 
(6) Question 2. For each of the following statements fill in the word or phase that matches best 
Part a) A drawing with circles (programs) and rectangles (hardware)  
where the arrows illustrate the type, direction and amount of data ------------------ 
being transferred.  
 
 
Part b) The subset of elements from which the entire set can be created.----------- 
 
 
Part c) A computer system where the I/O devices are accessed in a 
similar way as memory is accessed (i.e., using the same instructions). ------------ 
 
 
 
(6) Question 3.  Consider the following instruction  
  ADDS R0,R1,R2 
   
 
What does it mean if the overflow (V) bit is set?  
 
 
 
 
 
What does it mean if the carry (C) bit is set?  
 
 
 
 
 
 
(5) Question 4.  A 30-bit number is approximately what value in decimal?   
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(10) Question 5.  Interface the switch to PA0 using positive logic (pressed is high, not pressed is low). 
No software is required in this question, and you may assume PA0 is an input. Your bag of parts 
includes the switch, the 7406, and one resistor each of the values {1Ω, 10Ω, 100Ω, 1kΩ, 10kΩ, 100kΩ 
and 1MΩ}. Pick the best resistors to use (you will not need them all.) Use the 7406 only if it is 
absolutely needed. Assume VOL of the 7406 is 0.5 V. 
 

  
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
(5) Question 6.  You are given an LED with a desired operating point of 2.5V at 10 mA. Sketch the 
approximate voltage versus current relationship for this diode. 
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(4) Question 7.  Consider the following piece of code. Assume the PC is initially 0x00000134, and the 
stack pointer is initially 0x20000408.   
0x00000134 F04F0001  Start  MOV  r0,#0x01 
0x00000138 F000F807         BL   Test     ;0x0000014A 
0x0000013C    ;next instructions 
 
0x0000014A B500      Test   PUSH {lr} 
0x0000014C 4400             ADD  r0,r0,r0 
0x0000014E BD00             POP  {pc}  
Think about how this program executes up to and including the execution of ADD  

Fill in specific hexadecimal bytes that are pushed on the stack. 
Using an arrow, label to which box the SP points.  
What is the value of PC, LR, R0, and SP after the ADD instruction is executed. 
 

(4) Question 8. Show the C code to create a variable named Position with range -128 to +127? 
 
 
(4) Question 9. Show the assembly code to create a variable named Position with range -128 to 
+127? 
 
 
(10) Question 10. Write assembly code to swap R0, R1, and R2 (R0 goes to R1, R1 goes to R2, and 
R2 goes to R0). You must use the stack and cannot use any global variables or other registers. You do 
not need to set the reset vector or initialize the stack in this question. 
 
 
 
 
 
 
 
 
(20) Question 11.  Assume two positive logic switches are connected to PA2 and PA0, and one 
positive logic LED is connected to PA5. Write an assembly language program (start, initialization, 
loop) that turns on the LED if exactly one of the two switches is on. Turn off the LED if neither or both 
switches are pressed. After initializing the port, the input from switches and output to LED will be 
performed over and over continuously. Your code must have comments and be written in a friendly 
manner. You may use the following definitions 
GPIO_PORTA_DATA_R  EQU 0x40004080 
GPIO_PORTA_DIR_R   EQU 0x40004400 
GPIO_PORTA_AFSEL_R EQU 0x40004420 
GPIO_PORTA_DEN_R   EQU 0x4000451C 
SYSCTL_RCGCGPIO_R     EQU 0x400FE608 
SYSCTL_RCGCGPIO_GPIOA EQU 0x00000001   ; port A Clock Gating Control 
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(20) Question 12.  Write a C program that controls a kidney dialysis pump. Port B is an 8-bit output 
that adjusts power to the pump. The range is 0 (no power) to 255 (full power). Port D is an 8-bit input 
that contains the measured blood flow in ml/min. The range is 0 (no flow) to 255 ml/min. The goal is 
to pump blood at 150 ml/min. If the measured flow is less than 150 ml/min, increase the power by 1 
unit. If the measured flow is more than 150 ml/min, decrease the power by 1. Implement ceiling and 
floor (do not let the power go above 255 or below 0). First initialize Port B and Port D, then run the 
pump controller over and over continuously. Initially, power out should be 0. You may use the symbols  
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GPIO_PORTB_DATA_R, GPIO_PORTB_DIR_R, GPIO_PORTB_AFSEL_R,  
GPIO_PORTB_DEN_R, GPIO_PORTD_DATA_R, GPIO_PORTD_DIR_R, 
GPIO_PORTD_AFSEL_R, GPIO_PORTD_DEN_R, SYSCTL_RCGCGPIO_R (set bits 1 and 3). 
To adjust power to the pump, write 8 bits to Port B. To measure the flow, read 8 bits from Port D. 
     
      
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Same appendix as HW4 


