EE 308 Spring 2009

EE 308 — Homework 6
Due Mar. 4, 2009

For all problems below assume your are using a MCS12DP256 chip with a 24 MHz bus clock and
a 8 MHz oscillator clock.

1. The table below shows the contents of the stack for an HCS12. Identify the return address
to the main program if:

(a) The HCS12 is in a subroutine which was called by another subroutine. (The subroutines
did not put anything else onto the stack.)

(b) The HCS12 is in an interrupt service routine that interrupted the main program. What
was the value of the X register at the time of the interrupt?

(c) The HCS12 is in a subroutine that pushed both X and Y onto the stack.

Lower Addresses

Stack Pointer —>

2F Upper Addresses

2. The prescaler bits of the TSCR2 register are set to PR2:0 = 011. The first time the TCNT
register is read the value is 0x1234. The next time the TCNT register is read, the value is
0xDEFO. Assuming the time between reads was less than the overflow period of the counter,
how much time (in seconds) passed between the two reads?

3. The prescaler bits of the TSCR2 register are set to PR2:0 = 011. The first time the TCNT
register is read the value is OxDEFO. The next time the TCNT register is read, the value is
0x1234. Assuming the time between reads was less than the overflow period of the counter,
how much time (in seconds) passed between the two reads?
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4. An HC12 has the following data in its memory:

| Jolz 23 [4]5 67 [8 ]9 |4 [B[C[D|E]|F |
FFCO | CC | 05 | 9F | CD [ 99 | 03 [ 84 | 9C | 01 | 9B | CC | 90 | 66 | FC | 93 | 30
FFDO || 7E | E3 | 4B | 7E | E5 | 38 | 21 | 54 | 05 | 83 | 09 | 34 | 2A | 38 | 3C | 03
FFEO || 41 | 38 | 66 | F2 | 7C | 13 | 37 | 0C | 25 | F2 | 0C | 38 | 6F | 1B | 42 | 1A
FFFO || 7A | 26 | 21 | 13 | 6A | AA | 20 | 1F | 4B | 38 | 33 | 38 | 45 | 38 | 10 | 20

(a) What happens to the program counter when the HC12 is powered up or reset? What is
the address of the first instruction the HC12 will execute after a reset?

(b) What is the address of the first instruction the HC12 will execute when it receives a
Timer Overflow interrupt?

(c) What is the address of the first instruction the HC12 will execute when it receives a
SPI0 interrupt?

(d) What is the address of the first instruction the HC12 will execute when it receives a
Real Time interrupt?

5. Below are the values of some timer registers in the HC12:

TSCR1 | TSCR2 | TIE | TCTL1 | TCTL2 | TCTL3 | TCTL4 | TFLG1 | TFLG2
80 06 00 Ad Cc2 5F 76 21 80

6. Write some assembly language code which will enable the timer subsystem, set the timer
overflow rate to 125 ms, and enable the timer overflow interrupt.

7. Write some C code which will enable the timer subsystem, set the timer overflow rate to
125 ms, and enable the timer overflow interrupt.

8. Write some assembly language code which will enable the real time interrupt and set the real
time interrupt rate to 66 ms.

9. Write some C code which will enable the real time interrupt and set the real time interrupt
rate to 66 ms.



