
 1 

4400:470/570 Microprocessor Interfacing Fall 2007 Name_________________________ 

 James Grover         Please Print  

Examination 2 Flying “Solo” 

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, MPLAB, 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.  For the declaration char s[ ]=”Zippy”, how many bytes of RAM will be used? 

 

A. Zero since not using an array dimension is a syntax error. 
B. Five since “Zippy” has five letters 
C. Six since the five letters in “Zippy” and a null are allocated 
D. Zero since “Zippy” will be stored only in program memory. 

 

2.  For the declaration const char s[ ]=”Zippy”, how many bytes of RAM will be used? 

 

A. Zero since not using an array dimension is a syntax error. 
B. Five since “Zippy” has five letters 
C. Six since the five letters in “Zippy” and a null are allocated 
D. Zero since “Zippy” will be stored only in program memory. 

 

3.  Which file has both the c statements and the associated assemble code? 

 

A. C Source   B. Linker Script   C. Header File   D. Disassemble Listing 

 

4.  The ____ (or free store) is the area of memory used for dynamic memory allocation. 

 

A.  Heap   B. Stack   C. Register File    D. Peripheral  

 

5. A serial communication channel that has a clock signal is said to be ______. 

 

A. Parallel   B. Synchronous   C. UART   D. Asynchronous 

 

6. In an SPI system the master data out should be connected to what slave pin? 

 

A. Slave Clock   B. Slave Data In   C. Chip select   D. Acknowledge  
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7.  In SPI to transfer one byte of data requires how many clock pulses?  

 

A   Eight, one per bit   B. Nine, one per bit and one for ACK 

C. Zero since no clock is used. 

D. Ten, one per data bit, one for parity and one for R/W 

 

8.  The SPI module contains an eight deep transmit FIFO? 

 

A.  TRUE   B. FALSE   C. Indeterminate  

 

9.  The letter A in UART stands for ______. 

 

A.  ASCII   B. Asymmetric   C. Akron   D. Asynchronous 

 

10.  If the Tx pin may change state upwards of 9600 times per second, what is the baud 

rate? 

 

A  4800 baud   B. 19.2 kbaud   C. 9600 baud   D. 8 Mbaud 

 

11.  The ANSI X3.64 standard covers what part of serial communication? 

 

A.  ASCII character set   B. ANSI terminal escape sequences    

C. Operating system   D. Equipment enclosure 

 

12. Most text based LCD device are compatible with what chipset? 

 

A. SK0032   B. PIC24F   C. HD44780   D. LM741 

 

13. A common method for determining when a LCD command is completed is to ____. 

 

A. Poll interrupt flag   B. Use software delay loops   C. RTCC 

D. Use MPLAB stopwatch 

 

14. Which communications protocol uses an ACK state? 

 

A. I
2
C   B. UART   C. SPI   D. FPGA 

 

15. The pixel patterns for user definable characters are stored in what part of the LCD 

controller? 

 

A. DDRAM   B. Function set register   C. CGRAM   D. CGROM 

 

 

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

 

Name__________________________________ 

       Please Print  

Examination 2 Flying “Solo” 

 

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. UART Configuration (25 points)  

 

Part A:  Assume that the BRGH = 0 which uses a 1:16 ratio.  For 1200 bits/second what 

must be the value of the associated BRG register.  Don’t for get the minus one and that 

TCY or FCY is used in the calculation.  Show all work. 

 

 

 

 

 

 

 

 

 

Part B:  What is the function of the ABAUD (Auto-Baud Enable)?  The character 0x55 

is sent to the UART’s receive register.  Draw the entire 10-bit frame and conjecture how 

the hardware could detect the auto-baud rate? 

 

 

 

 

 

 

 

 

 

Part C:  Write function called putsU2(char *s) that uses putU2 to transmit a string.  

Assume putsU2 return the number of characters transmitted.  Assume function putU2(int 

ch) exists.  Assume that putU2 check the hardware buffer for sufficient space.  If a 

character is accepted putU2 returns a one.  Else there is no space and putU2 returns a 

zero. 
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17. SPI  (30 points) 
 

Part A:  If 16 SPI type SEEPROMs are to be used in a design in a non-daisy chain 

architecture, discuss the number of clock pins, data pins, and chip selects to be used? 

 

 

 

 

 

 

 

 

 

 

 

Part B:  If 16 I
2
C type SEEPROMs are to be used and there are only three device address 

pins on each SEEPROM, discuss the number of clock pins, data pins, and chip selects? 

 

 

 

 

 

 

 

 

 

 

Part C: Write an SPI routine called datumSPI2 that transfers 8 bits between the SPI 

module 2 and a single SPI device. 

 

 int datumSPI2(int data){ 
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18. Memory Architecture (15 points) 

 

Part A:  What does PSV stand for and what is its association between the PIC’s program 

memory space and the data memory space? 

 

 

 

 

 

 

 

 

 

 

 

 

Part B: Declare an array of 4 longs that is to only exist in the program memory map.  

Write in the declaration the initial values of 123456, 246810, -222222, and -555555. 

 

 

 

 

 

 

 

 

 

Part C:  How many bits are in each memory location for data memory and program 

memory? 

 

 

 

 

Part D:  Data memory space contains SFRs, GP RAM, and PSV window address blocks.  

Discuss the purpose of each block. 
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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’  


