EEL 4746 (Microprocessor-Based Systems Design), Fall 2004
EXAM #1 – Sample Questions

The questions below are representative of general types of problems that you might encounter on the real exam.  This is not intended to be limiting – other problems could appear that are substantially different from those shown here.  Past homework and quiz questions are additional sources for types of problems that could appear on the exam.
To practice for the exam, you should try solving these problems, and time how long it takes you.  The real exam will contain roughly 10 questions at varying levels of difficulty.  (If you can complete the below problems in 2 hours or less, you will be in good shape.)  The exam will be open book and open notes, and you should bring a calculator.

1. Draw a generic high-level block diagram of a basic computer system, including CPU, Memory, I/O system, and Bus.
2. Draw a state-transition diagram for a Moore machine having one input signal called dir, and an output signal called count which is a 3-bit binary number c2c1c0, which does the following:  It starts in a state where count=0.  When dir is 1, count counts upwards up to 5 in binary and stops there.  When dir is 0, count counts downwards to 0 and stops there.
3. Write an HC11 assembly code fragment that implements the finite-state machine of the previous problem.  Assume that the symbol “dir” has been defined as the address of an input port whose low-order bit represents the dir input of the previous problem, and that the symbol “count” has been defined as the address of an output port whose low 3 bits represent the count output.  Use the A accumulator to store the current state.

4. How many bits are there in a kilobyte?  Give the exact number.

5. Convert the number 1,23410 from decimal to binary, then from binary to octal, from binary to hexadecimal, and finally convert the hexadecimal code directly back to decimal (without going through binary).  Show your work.

6. What integer does the bit pattern 10110100 represent, if interpreted as…?

a. a signed binary number in sign-magnitude format, 

b. a signed binary number in two’s complement format,

c. an unsigned binary number,

d. an unsigned BCD (binary-coded decimal) number.

7. Perform the subtraction 10110100 − 01001101 in binary (using either the ordinary borrow method or the new method I showed in class), and show what the result would be in decimal, if the bit pattern was interpreted as an (a) signed or (b) unsigned number.

8. Would the subtraction done in problem 7 cause the C flag in the HC11 condition code register to be set to 1?  Why or why not?

9. Would the subtraction done in problem 7 cause the V flag in the HC11 condition code register to be set to 1?  Why or why not?

10. Which of the following branches would be taken immediately following the subtraction in problem 7?  Circle all the ones that would be taken.  BRA, BEQ, BNE, BGT, BGE, BLT, BLE, BLO, BLS, BHI, BHS, BPL, BMI, BCS, BCC, BVS, BVC.
11. In the HC11, is it possible for accumulator A to contain the number 300?  Why or why not?

12. In the HC11, is it possible for accumulator A to contain the number $3F at the same moment that accumulator D contains the number $403F?  Why or why not?

13. The “top” of the stack is generally at a higher-numbered/lower-numbered (circle one) memory address than the “bottom” of the stack.

14. If A=$3F, SP=$7FFF, and we do PSHA, then (a) what will SP be afterwards, and (b) what memory location will contain $3F?

15. If register X contains $1004, and accumulator B contains $36, then the instruction sequence PSHX, PSHB, PULX, PULB will result in what values in X and B?

16. If you wanted a program to remain in memory after the power is turned off, would you store it in DRAM or EEPROM?

17. In the default HC11E9 memory map, what range of addresses is reserved for the control registers?

18. Suppose you wanted to write a subroutine to copy data from one region of memory to another using a loop.  What addressing mode would you use in the load and store instructions inside the loop?  Explain your choice.
19. Write the subroutine alluded to in the previous question.  Assume that initially X contains the address of the start of the source region to be copied from, Y contains the address of the destination region to be copied to, and D contains the number of bytes to copy.

20. Suppose you wanted an assembly language program to initially (when it is first loaded) contain the data value 10,000 (decimal) located at address $2000.  What sequence of two assembler directives would accomplish this?

21. Suppose that accumulator A contains a signed integer with an absolute value less than 32.  What sequence of two instructions would have the affect of multiplying A by 4 in-place (that is, A=A*4), without affecting any other registers besides A (and PC and CC)?  (Hint: Don’t use MUL.)

22. Suppose you want to write a subroutine that uses register X internally, but you want other routines that call your subroutine to be able to depend on the value of register X remaining the same after your subroutine is called.  Fill in the blanks with a pair of instructions that would accomplish this.  You may assume that SP is pointing into RAM.
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