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4400:470/570 Microprocessor Interfacing Fall 2007 Name_________________________ 

 James Grover         Please Print  

Examination 1 PIC24F and C-30 Introduction 

The multiple-choice portion of the examination is closed book, closed 

notes and closed crib sheet.  For two points each, transfer your best answer to the 
table below for the first 15 question of this examination.  Assume that a 

PIC24FJ128GA010, MP LAB, and C-30 are being used for all multiple-choice questions.  

1.  2.  3.  4.  5.  

6.  7.  8.  9.  10.  

11.  12.  13.  14.  15.  
 

1.  What C-30 tool converts source code to object code? 

 

A.  Linkage   B. Debugger   C. Compiler   D. Librarian 

 

2.  The purpose of the TRIS latch is to hold the output data for the I/O pin. 

 

A  TRUE   B. FALSE   C. Indeterminate 

 

3.  Which of the following would not make a valid endless loop, assuming the normal 

practices of C programming are followed? 

 

A. for(i=0;i<10;i++) { …… }   B. for(;1;) { …… }   C. do{ …… }while(1) 

 D. while(1) { ……} 

 

4.  In this simulation mode the MPLAB SIM executes one C statement and pauses for a 

fixed period of time between each statement and then continues. 

  

A.  Animation   B. Logic Analyzer   C. Stopwatch   D. Breakpoint 

 

5. If PR1 = 37, when will TMR1 be reset? 

 

A. TMR1 == 0   B. TMR1 == 36   C. TMR1 == 0xFFFF   D. TMR1 == 37   

 

6. Which MPLAB SIM tool is designed to mimic the digital channels on a MSO?  

 

A. Stopwatch   B. Logic Analyzer   C. Animation   D. Watch Window  

 

7.  For the for loop given by for(i=0;i<5;i++){ …… }, how many time will the loop be 

traversed, assuming the normal practices of C programming are followed?  

 

A   Six   B. None   C. Infinite number of times   D. Five 
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8.  Which floating-point representation has the largest dynamic range independent of 

compiler switches? 

 

A.  char  B. double   C. long double   D. float  

 

9.  Which integer format when used with binary arithmetic operators has the shortest 

execution times? 

 

A.  char   B. int   C. long   D. float 

 

10.  When it is desired for a bit structure and 16-bit word register to occupy the same 

memory space, what C mechanism is used by the C-30 tool chain? 

 

A  for-loop   B. array   C. union   D. pointer 

 

11.  With which data type would you expect the longest execution times when using 

binary arithmetic operators? 

 

A.  int   B. long long   C. float   D. long double 

 

12. Which bit must be set to allow the peripheral to pass an interrupt to the interrupt 

control logic? 

 

A. Interrupt Enable (IE)   B. Interrupt Flag (IF) 

C. Interrupt Priority Level (IPL)   D. Interrupt Service Routine (ISR) 

 

13. All forty interrupts sources are processed through the same entry address -- that is 

only one interrupt service routine is allowed. 

 

A. TRUE   B. FALSE   C. Indeterminate 

 

14. Where is the best place to place a breakpoint to detect whether an interrupt service 

routine is being services? 

 

A. In main line code   B. Breakpoints may not be used with interrupts  

C In interrupt vector table   D. In interrupt service routine    

 

15. To enable a secondary oscillator, what practice must be followed? 

 

A. SOSCEN bit must be set   B. SOSCEN must be cleared 

C. OSCCON must be unlocked and then SOSCEN must be set 

D. OSCCEN must be unlocked and then SOSCEN must be cleared 

 

 

This space intentionally left blank. 
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4400:470/570 Microprocessor Interfacing  Fall 2007 

 

Name__________________________________ 

       Please Print  

Examination 1 PIC24F and C-30 Introduction 

 

This portion of the examination is closed book, closed notes and open instructor 

provided crib sheet.  For this part of the examination assume a PIC24FJ128GA010 with 

an oscillator frequency of 8 MHz with the PLL disabled. 

 

16. Timers (25 points)  

 

Part A:  What is the assumed number of memory cycles per second (fCY)?  See above. 

 

 

 

Part B:  The PIC is to force Timer 1 to produce an interrupt signal 60 times per second.  

To how many memory cycles (NCY) does this translated? 

 

 

 

 

 

 

 

Part C:  In another application Timer 1 is to provide an interrupt every 1,374,720 TCY.
 
 

After factoring, determine what prescaler and PR1 value should be used for 0% error.  

Note the answer may not be unique. 

 

 

 

 

 

 

 

Part D:  Using Timers 2 and 3 in the 32-bit mode, what would the values of PR2 and 

PR3 be assuming a prescaler of 1:1 for one interrupt every 1,374,720 TCY.  Note Timer 2 

contains the least significant word. 
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17. Interrupts (30 points) 

 

Part A:  In the endless loop of the main function the following statement occurs.  What 

principles of interrupt service routines have been violated? 

 

 A=_T1Interrupt(ch); 

 

 

 

 

 

 

 

 

 

 

 

Part B:  In the interrupt service routine the following while loop is present.  What 

principles of interrupt service routines has been violated? 

 

 while(1) { 

  // Interrupt service code goes here 

  } 

 

 

 

 

 

 

 

Part C:  What is the difference between an interrupt and a trap? 
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17. Continued 

 

Part D:  There are many interrupt vectors in the lower end of program memory.  How 

many different peripherals will use a given interrupt vector?  Why is this approach used? 

 

 

 

 

 

 

 

 

 

 

 

 

 

Part E: The bit NSTDIS is the interrupt-nesting disable bit.  To what does the term 

nested interrupt refer? 

 

 

 

 

 

 

 

 

 

 

Part F: What flag must be cleared before returning from an interrupt service routine.  

Defend your answer. 
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18. Data Types (15 points) 

 

On page 50 of the textbook the union for T1CONbits is given by: 

 

extern unsigned int T1CON; 

extern union { 

  struct{ //first 

   unsigned :1; 

   unsigned TCS:1; 

   unsigned TSYNC:1; 

   unsigned  :1; 

   unsigned TCKPS0:1; 

   unsigned TCKPS1:1; 

   unsigned TGATE:1; 

   unsigned : 6; 

   unsigned TSIDL : 1; 

   unsigned :1; 

   unsigned TON:1; 

   }; 

  struct { //second 

   unsigned: 4; 

   unsigned TCKPS:2; 

   unsigned : 10; 

   }; 

  } T1CONbits; 

 

 

Part A: Based on the first bit structure, how many bits in the 16-bit T1CON register are 

not implemented?  Defend your answer. 

 

 

 

 

 

 

 

Part B: If the statement T1CON=0x8000 turns on the timer (TON is set), write a 

statement that turns on the time using T1CONbits using the membership operator. 

 

 

 

 

 

 

 

 

 

Part C:  After the statement T1CONbits.TCKPS=2; is executed, what is the value of 

T1CONbits.TCKPS0 and T1CONbits.TCKPS1? 

 

  T1CONbits.TCKPS0= 

 

  T1CONbits.TCKPS1= 
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Rule for the use the rest of this page:  

 

Continue problems on this page and plainly mark what problem is being continued.  

Indicate within the first part of the body of the solution that the problem is continued on 

this page.  
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T1CON: Timer 1 Control Register 

 

Upper Byte:        

R/W-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0  

TON -- TSIDL -- -- -- -- --  

 bit 15       bit 8  

         

 Lower Byte:       

 U-0 R/W-0 R/W-0 R/W-0 U-0 R/W-0 R/W-0 U-0 

 -- TGATE TCKPS1 TCKPS0 -- TSYNC TCS -- 

 bit 7       bit 0 

 
bit 15 TON: Timer1 On bit 

1 = Starts 16-bit Timer1 

0 = Stops 16-bit Timer1 

bit 14 Unimplemented: Read as ‘0’ 

bit 13 TSIDL: Stop in Idle Mode bit 

1 = Discontinue module operation when device enters Idle mode 

0 = Continue module operation in Idle mode 

bit 12-7 Unimplemented: Read as ‘0’ 

bit 6 TGATE: Timer1 Gated Time Accumulation Enable bit 

When TCS = 1: 

This bit is ignored. 
When TCS = 0: 

1 = Gated time accumulation enabled 

0 = Gated time accumulation disabled 

bit 5-4 TCKPS1:TCKPS0: Timer1 Input Clock Prescale Select bits 

11 = 1:256 

10 = 1:64 

01 = 1:8 

00 = 1:1 

bit 3 Unimplemented: Read as ‘0’ 

bit 2 TSYNC: Timer1 External Clock Input Synchronization Select bit 

When TCS = 1: 

1 = Synchronize external clock input 

0 = Do not synchronize external clock input 

When TCS = 0: 

This bit is ignored. 
bit 1 TCS: Timer1 Clock Source Select bit 

1 = External clock from pin T1CK (on the rising edge) 

0 = Internal clock (FOSC/2) 

bit 0 Unimplemented: Read as ‘0’ 
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bit 15  TON: Timer1 On bit  

 1 = Starts 16-bit Timer1  

 0 = Stops 16-bit Timer1  

bit 14  Unimplemented: Read as ‘0’  

bit 13  TSIDL: Stop in Idle Mode bit  

 1 = Discontinue module operation when device enters Idle mode 0 

= Continue module operation in Idle mode  

bit 12-

7  
Unimplemented: Read as ‘0’  

bit 6  TGATE: Timer1 Gated Time Accumulation Enable bit  

 When TCS = 1:  

 This bit is ignored.  

 When TCS = 0:  

 1 = Gated time accumulation enabled  

 0 = Gated time accumulation disabled  

bit 5-4  TCKPS1:TCKPS0: Timer1 Input Clock Prescale Select bits  

 11 = 1:256  

 10 = 1:64  

 01 = 1:8  

 00 = 1:1  

bit 3  Unimplemented: Read as ‘0’  

bit 2  TSYNC: Timer1 External Clock Input Synchronization Select bit  

 When TCS = 1:  

 1 = Synchronize external clock input 0 = Do not synchronize 

external clock input  

 When TCS = 0:  

 This bit is ignored.  

bit 1  TCS: Timer1 Clock Source Select bit  

 1 = External clock from pin T1CK (on the rising edge) 0 = Internal 

clock (FOSC/2)  

bit 0  Unimplemented: Read as ‘0’  


