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Semester IV [Second Year]

COURSE OBJECTIVES:

1. To learn the architecture of 8051 and ARM Cortex-M4 Microcontrollers.

2. To understand the addressing modes and Instruction set of 8051 and ARM Cortex-M4
Microcontrollers.

3. To impart knowledge on software development procedures of ARM Cortex-M4 Microcontroller. 

4. To understand the Interrupt handling mechanism of ARM Cortex-M4 Microcontroller.

COURSE OUTCOMES:

After successful completion of the course, the students are able to

1. demonstrate  the key architectural features of 8051  and ARM Cortex-M4 Microcontroller.  

2. describe the addressing modes and Instruction set of 8051 and ARM Cortex-M4 Microcontrollers.

3. develop ARM Cortex-M4 Microcontroller applications using C programming.

4. illustrate the Interrupt handling mechanism of ARM Cortex-M4 Microcontroller.

UNIT I Text Book - 1 [CO:1,2] (12)

8051         MICROCONTROLLER

Introduction,         Comparing         Microprocessors         and         Microcontrollers,         Architecture         of         8051         Microcontroller,         Pin
configuration         of         8051         Microcontroller,         Overview         of         Special         Function         Registers         (SFRs):         TCON,         TMOD,
SCON,         PCON,         IE         and         IP.         Addressing         modes,         Instruction         set.

UNIT II Text Book - 2 [CO:1] (12)

ARM         MICROCONTROLLER         ARCHITECTURES

The         ARM         Cortex-M4         MCU         features,         The         Architecture         of         ARM         Cortex-M4         MCU,         The         Memory
Architecture:         The         Memory         Map,         The         Stack         Memory.         The         NVIC         Architecture,         TM4C123GH6PM
Microcontroller         General-Purpose         Input-Output         (GPIO)         Module:         The         System         Clock,         GPIO         Architecture,
The         Initialization         and         Configuration         of         GPIO         Ports.

UNIT III Text Book - 2 [CO:2,3] (12)

ARM         MICROCONTROLLER         SOFTWARE         AND         INSTRUCTION         SET

Introduction         to         ARM         Cortex-M4         Software         Development         Structure,         The         ARM         Cortex-M4         Addressing
Modes,         The         ARM         Cortex-M4         Instruction         Set         Categories,         ARM         Cortex-M4         Microcontroller         Applications
using         C         Language:         The         Direct         Register         Access         Programming         Model         to         Handle         GPIO         Ports.

UNIT IV Text Book - 2 [CO:3,4] (12)

ARM         MICROCONTROLLER         INTERRUPTS         AND         EXCEPTIONS

Exceptions         and         Interrupts         in         the         ARM         Cortex-M4         MCU         System:         Exception         and         Interrupt         Types,
Exception         and         Interrupt         Processing.         Exceptions         and         Interrupts         in         the         TM4C123GH6PM         Microcontroller
System:         Local         Interrupt         Configurations         and         Controls         for         GPIO         Pins,         Local         Interrupt         Configurations         and
Controls         for         GPIO         Ports,         Global         Interrupt         Configurations         and         Controls,         The         GPIO         Interrupt         Handling         and
Processing         Procedure,         DRA         Programming         Model         to         Handle         GPIO         Interrupts.

LEARNING RESOURCES:
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TEXT BOOK(s):

1. Kenneth J.Ayala , The 8051 Microcontroller Architecture, Programming and Applications, Second
Edition, Penram International Publishers, 2005.

2. Ying Bai, Practical Microcontroller Engineering with ARM Technology,  John Wiley & Sons, 2016.

REFERENCE BOOK(s):

1. Muhammad Ali Mazidi, Janice Gillispie Mazidi, Rolin D.Mckinlay, The 8051 Microcontroller and
Embedded Systems, second edition, Pearson Education, 2006.

2. Joseph, Yiu, The Definitive Guide to ARM Cortex-M3 and Cortex-M4 Processors, 3rd Edition,
Newnes, 2014.

3. Yifeng-Zhu, Embedded Systems with Arm Cortex-M Microcontrollers in Assembly Language and C,
Third Edition, E-Man Press LLC, 2017.

4. Jonathan Valvano, Embedded Systems : Introduction to ARM Cortex-M Microcontrollers, VOL.1, 
Create Space Independent Publishing Platform, 2014.

WEB RESOURCES:

1. https://www.ti.com/lit/ds/symlink/tm4c123gh6pm.pdf
2. https://vdoc.pub/download/practical-microcontroller-engineering-with-arm-technology-19o7h6q9bd50
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