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Midterm Exam review sheet. This sheet covers the material which may be present on the first CE2800
midterm exam. The exam will focus mainly on the new material learned since the first exam. You are permitted
one handwritten 8.5 x 11 inch sheet of notes.

1. Week #1

(a) Lecture #1 Course Introduction

i. Explain what an embedded system is.

ii. Explain what a Real-Time System is.

iii. Compare and contrast microcontrollers and microprocessors

iv. Quantify the importance of embedded systems in the computing domain

(b) Lecture #2 Microcontroller Components

i. Compare and contrast microcontrollers and microprocessors

ii. Compare and Contrast Harvard Architectures with Von Neumann architectures

iii. List the size of the addressable space for the ATMEGA 32.

iv. List the size of SRAM, EEPROM, and flash for the ATMEGA32 device we are using in class.

(c) Lecture #3 ATMega32 Programmers Model

i. Draw a block diagram showing the relationship between flash memory, the instruction register,
the ALU, the program counter, the general purpose registers, the ALU, SRAM, and the status
register.

ii. Draw a memory diagram for ATMEGA32 flash memory.

iii. Explain the purpose for registers.

iv. Explain how and why 8 bit registers may be combined to make 16 bit registers

v. Explain the purpose of the status register

vi. Identify the size and purpose for the General purpose registers within the Atmega32 microcon-
troller.

2. Week #2

(a) Lecture #1 Instruction Set: Data Transfer Addressing Modes

i. Describe the anatomy of an assembly language statement

ii. Explain how to read an instruction summary.

iii. Explain how assembly language instructions are represented in program memory

iv. Construct a segment of assembly language code to solve a simple problem using the status register.

v. Explain how assembly language instructions are represented in program memory.

vi. Translate assembly language code into machine code

vii. Compare and Contrast the Program and Data Addressing Modes in terms of

A. Register usage
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B. Execution cycle counts

(b) Lecture #2 The ATMEGA 32 assembler

i. Explain the workings and purposes for the ATmega assembler

ii. Explain the purpose of an assembly language directive

iii. Illustrate the usage of the .include, .device, .def, .equ, .org, and .cseg directives

iv. Demonstrate four different ways of representing numeric constants in AVR assembly language
instructions

v. Explain the purpose of the NOP instruction

vi. Declare an SRAM variable which can be accessed by an assembly language program.

(c) Lecture #3 Timing Instructions

i. Explain the concept of IO Direct Addressing

ii. Construct source code which accesses peripheral registers using IO direct addressing.

iii. Determine the time an instruction will take to execute at a given clock frequency

iv. Construct a delay loop for an arbitrary time period

v. Explain the purpose for the stack within an assembly language program

vi. Construct code which will initialize the stack pointer to a given location

vii. Demonstrate how to measure the length of a segment of code using the AVR simulator

3. Week #3

(a) Lecture #1 Subroutines

i. Explain the reasons why subroutines are valuable to an assembly language program.

ii. Explain the sequence for pushing and popping registers to the stack when writing a subroutine

iii. List registers used for parameter passing

iv. Construct a subroutine which performs a specific task

v. Implement a mathematical method in Atmega32 assembly language.

vi. Write assembly language code from a flowchart describing the behavior of a routine

vii. Explain how to include multiple files in an assembly language program.

(b) Lecture #2

i. Exam review and catchup

(c) Lecture #3

i. Midterm exam 1.

4. Week #4

(a) Lecture #1 (No Lecture)

i. New Years Holiday

(b) Lecture #2 Input configuration

i. Return and Review Exams

ii. Explain the concept of a floating input

iii. Explain the purpose for a pull up resistor on device inputs

iv. Explain the relationship between the PIN, PORT, and DDR registers onboard the ATMEGA32
microprocessor

(c) Lecture #3 Flowcharts and code construction

i. Explain how to use flow charts to show the flow of a subroutine or function
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ii. Explain how UML can be use to represent the interface for an assembly language module

iii. Recognize the key flowcharting symbols used for describing software execution flow

iv. Differentiate between in-line flowchart steps and calls to other subroutines

v. Construct a flowchart representing the assembly language flow through a subroutine

vi. Write assembly language code from a flowchart describing the behavior of a routine

vii. Construct generic code which can be configured at assembly time using external files.

5. Week #5

(a) Lecture #1 Serial Communication

i. Explain the difference between serial and parallel communications

ii. State what the abbreviation USART stands for.

iii. Define parity.

iv. Describe even and odd parity.

v. Draw or describe the standard RS232 serial data packet.

vi. State the role of the start bit in the standard RS232 serial data packet.

vii. State the pins shared by the USART on the ATmega32.

viii. Explain the basic purposes for the components on the ATMGEA32 block diagram.

ix. Calculate the configuration for a given baud rate based on a given clock frequency.

(b) Lecture #2 UART Introduction

i. Explain the purpose for the high and low directives

ii. List the control registers used to program the ATmega32 UART.

iii. Describe each control register used to program the ATmega32 UART –abstractly don’t memorize
the bit names and values, just be able to state what each register is used for.

iv. Configure a serial protocol data packet (stop bits, parity, etc) by writing the correct values to the
UART control registers.

v. Describe how the UDRE flag is used to guarantee that a program doesn’t overwrite data that is
still transmitting from the UART.

(c) Lecture #3 Indirect Addressing Applications and LCD

i. Use data indirect addressing to analyze a data array.

ii. Use data indirect addressing to store information into a data array.

iii. Draw a representation for the LCD display inteface.

iv. Configure the RS232 interface to communicate with the LCD display.

v. Display a simple message on the LCD display.

6. Week #6

(a) Lecture #1 AD Converter

i. Explain the concept of analog versus digital signals

ii. Define transducer and list transducer devices

iii. List applications whereby A/D conversion might be useful

iv. Explain the concept of a digital to analog converter

v. Explain conceptually the workings of a successive approximation converter

vi. Define quantization error

vii. Given a maximum voltage and sample value, calculate the AD reading.

viii. Interpret the specification sheet for the ATMEGA32 AD converter.

ix. List the configuration parameters and ports used for A/D conversion
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x. Design the subroutines which would be present in an A/D device driver.

(b) Lecture #2 Table Lookups

i. Justify the usage of table lookups within embedded systems.

ii. Implement a segment of code which uses a table lookup

iii. Design a embedded application which will control the output LEDs through the use of a table
lookup.

(c) Lecture #3 Interrupt Introduction

i. Compare and contrast polling and interrupts

ii. List the advantages of polling and interrupts versus the disadvantages

iii. Explain the sequence of handling an event

iv. Explain the purpose for the global interrupt enable flag

v. Develop a simple ISR based program

vi. Identify the entries in the Vector table.

7. Week #7

(a) Lecture #1 Interrupts Part 2

i. Explain the sequence of handling an event

ii. Explain the purpose for the global interrupt enable flag

iii. Develop a simple ISR based program

iv. Identify the entries in the Vector table.

v. Explain how to enable and disable interrupts

vi. Compare and contrast the RETI and RET neumonics

vii. Critique ISR implementations based on provided guidelines

(b) Lecture #2 Strings and Numbers

i. Explain how one converts numbers into strings.

ii. Explain the concept of binary coded decimal.

iii. Convert simple numbers into strings.

(c) Lecture #3 Timers

i. List uses for the timer system

ii. Explain the concept of the timer / counter subsystem

iii. Explain how the counter counts up

iv. Explain the concept of the frequency divider.

v. Identify the pins and ports which can be controlled by the timer counter.

vi. List the registers which are used to configure the timer.

vii. Interpret the ATMEGA32 data sheet in order to configure the ATMEGA32 time subsystem.

viii. Explain the difference between normal modes and CTC mode

ix. Construct a simple application which uses the timer and an interrupt to perform a simple task

8. Week #8

(a) Lecture #1 PWM

i. Explain the meaning of Pulse Width Modulation

ii. List uses for pulse width modulation

iii. Calculate the effective voltage based upon the duty cycle of the PWM signal

iv. List the registers which are used to control PWM signal generation.
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v. Interpret the ATMEGA32 data sheet to configure the device in PWM mode.

vi. Construct a motor control circuit using Fast PWM mode on the ATMEGA32

(b) Lecture #2 Exam Review

(c) Lecture #3 Midterm Exam 2

9. Week #9

(a) Lecture #1 Reset Sources

i. List the reset sources for the ATMEGA 32

ii. Justify the need for a delay during power on reset.

iii. Justify the need for brownout detection.

iv. Explain the purpose for the MCUCSR Register.

v. Explain the purpose for the watchdog timer.

vi. Construct source code to configure the watch dog timer.

vii. Construct source code which will kick the watch dog timer.

viii. Explain the usage of the MCUCSR Register

(b) Lecture #2 Input Capture

i. Lecture #1

ii. Explain the usage for input capture systems

iii. Explain the meaning of input capture

iv. List the ports which are capable of input capture

v. List the registers which need to be configured to use input capture

vi. Explain how one properly reads a 16 bit register on the ATMEGA32 part

vii. Explain the need to disable interrupts when doing this

viii. Explain how to write 16 bit registers properly

ix. Explain the need to disable interrupts when doing this

x. Demonstrate the usage of input capture

(c) Lecture #3 Continuation of above....

10. Week #10

(a) Lecture #1 EEPROM

i. Define EEPROM

ii. Explain the advantage of EEPROM over SRAM

iii. List disadvantages of EEPROM versus SRAM

iv. Explain how EEPROM is addressed

v. Define a variable which resides in EEPROM

vi. List the registers necessary to configure and use EEPROM

vii. List the steps necessary to read from EEPROM

viii. List the steps necessary to write to EEPROM

ix. Construct a segment of code which uses EEPROM to retain a value between power cycles

(b) Lecture #2 Bit Banging

i. Define bit banging

ii. Draw a flowchart for a bit banged serial transmission function

iii. Explain how to construct a bit banged peripheral

(c) Lecture #3 Final Exam Review / Course Evaluation
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