
EE362 Fall 2003 Review / Practice Exam 4 November 11, 2003 1

Name: Score: / 35

You must show all of your work for full credit.

1. Hardware Architecture (approximately 17 points)

(a) General Knowledge. (approximately 11 points) You should be able to
answer the following questions:

i. What is the register block?

ii. On the pinout diagram for the M68HC12, identify (all of) the pins associ-
ated with:

• power and ground

• using expanded addressing modes

• resets

• interrupts

• general purpose I/O ports (assuming single-chip mode)

iii. What are the four basic components of the Standard Timer Module (TIM)?

iv. What are the registers associated with the free-running counter and their
purposes?

v. Consider a single input capture channel. What are the registers and bits
associated with the channel? (You should be able to give the name of each
bit, which register it is located in, and its significance but need not know
which bit of the register it is.)
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(b) Implementation. (approximately 6 points) I will give you a program sim-
ilar to the input capture program on pp. 273 and 274 or the output compare
program on pp. 275 and 276 of Pack & Barrett. You should be able to provide
missing operands, instructions, or comments.

Note 1 Before you spend hours trying to understand these programs, check
the errata list (on the web) for the textbook!

Note 2 “declare offset of reg from base” or “declare locations of registers”
is not an acceptable comment. Comments for these compiler directives
should indicate the full name of the register and its purpose; e.g. for
TCTL4, in line 4 of the Main Program on p. 273, the comment should
read something like “timer control register for IC channel 2 edge spec”
since the register is used to specify the edge that defines an event on input
capture channel 2.)

2. Memory Systems (approximately 18 points)

(a) General Knowledge (approximately 6 points) Here are some sample questions:

i. (2 points) What is the difference between SRAM and DRAM and what do
these acronyms stand for?

ii. (2 points) What is the difference between EPROM and EEPROM?

iii. (2 points) What is the difference between ROM and RAM?

iv. (3 points) What are the three control signals (and their functions) for a
memory chip? (See P&B pp297-298.)

v. (4 points) Name the four resource mapping registers and the order of prece-
dence in case of mapping conflicts. (See section 5.4 of the HC12B Data
Sheet.)

vi. (2 points) What is the difference between Normal Expanded Wide Mode
and Normal Expanded Narrow Mode?

vii. (2 points) How is the operating mode selected?

viii. (2 points) What are the special operating modes used for?
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(b) Implementation (approximately 12 points)

i. (2 points) During execution of the instruction STD $0ABC, what value is
placed on the address bus? What value is placed on the data bus?

ii. (6 points) Consider an 8K x 16 memory chip with starting address 0x2000.
Draw the control signal and address connections for this chip. Use logic
gates. (See figure 8.13, p. 316 of Pack & Barrett for the control signal
connections and Lecture Notes 9 for the address connections.)
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iii. (6 points) Describe the pin requirements for a 2K x 8 memory chip. (Spec-
ify the number of pins of each type required, and the total number of pins
the chip will likely have.)

iv. (6 points) Draw the memory map for a 68HC12-based system that contains

4K RAM starting at address 0,

1K EEPROM starting at addresss 0x2000, and

32K ROM starting at address 0x8000.

(Recall that the memory map should indicate both start and end addresses
for each component and the component type.)


