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TJI\IT II
MSP432 Operatirig Parameters and Interfacing
Operating Parameters, Input Devices, Output Devices,

DC Devices, AC f)evices, Educational Booster Pack

Communication

7 Hrs

High Power DC Interfaces, Interfacing to

Mk-II, Grove Starter Kit for LaunchPacl

Legends:L - Lecture; T - Tutorial/TeacherGuided StudentActivity;P-Practical; C - Credit;
*Teacher Assessment shall be based following components: Quiz/Assignment/ ProjecUParticipation in
Class, given that no component shall exceed more than l0 marks.

Course Objectives:
1. To teach programming for MSP432 using high level language such as C.

2. To teach students how a microcontroller can be used as a computer within a single integrated
circuit.

3. To present the microcontrollers input/output interface capabilities for developing embedded

systems with microcontrollers

4. To illustrate how a microeontroller is a component within embedded systems controlling the
interaction of the environment with system hardware and software.

Course Outcomes:
After successful completion of the course, student will be able:

1. To understand the generalized architecture of advanced microcontroller MSP432 and its
programming.

2. To interface MSP432 with analog peripherals & communication systems.

3. To design an embedded systern using MSP432 for a particular task.

Syllabus

T]I\IT I
Introduction to Microcontrollers & Emhedded System

9 Hrs

Background of Microcontrollers: Definition, Classification, Features & Applications,

.Architecture of Cortex M4 and its features, MSP-EXP432P401R and its Booster Packs, Energia:

Development Environment, Libraries, Fundamental Programming Concepts.

Embedded System: Definition, Characteristics, Block diagram, Design Process, Case study:

Weather monitoring system.
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UI\IT III 9 Hrs
MSP432 Memory System and Power System

Memory System: Basic Memory Concepts, Memory Operations in C Using Pointers, Memory
Map, Flash Memoty, Direct Memory Access (DMA), External Memory: Bulk Storage with an

MMC/SD Card.

Power Systems: Operating Modes and Speed of Operation, Power Supply System, Power
Control Module, Operating Modes, Transition PSS and PCM Registers, Battery Operation.

T]i\IT IV
Time-Related Systems, Resets and Interrupts
Time-related Signal Parameters: Frequency, Period,

Energia-related Time Functions, Watchdog Timer,
MSP432 Resets, lnterruptS, MSP432 lntenupt System,

TII{IT V
Analog Peripherals & Communication Systems
Progranrming the MSP432 ADC System, Voltage Reference, Comparator, Serial
Communication Concepts, MSP432 UART, Serial Peripheral Interface-SPl, Inter-Integrated
Communication - l2C Module

fext Books:
l.Dung Dang, Daniel J. Pack, Steven F. Barrett, "Embedded Systems Design with the Texas

Instrurnents MSP432 32-biLProcessor" Morgan & Claypool Publisher, 20I7.
2. Ying Llai, "Microcontroller Engineering r.vith MSP432: F'unclamentals and Applications"

Taylr:r & F-rzrncis,CltC Press, 2017

References:

l. Chris Nag)", "Hmbeclded S;,'sterns Design using the TI MSp430 Series" Neu,:nes, 2003.
2..lohn ll, Davies. "MSP430 N4icrocontroller Basics" Neu,nes. 2008.

3. Manuel .limdnez. Rogelio Paiomera, Isirloro Couvertier. "Introcluotion to tsmbedded S-vstems:

Using Microcontrollers and the h{SP430" Springer. 2014"

4. Raj l{.amal. "Embedcled Systems: Architecture, Programming and Design" TMII, 2008.

List of Experiments:
l. introduotiort to IVISP-EXP432P401R l-.aunoh Pad. Cr:de Composer Studio and Energia.
2. lnterlacing .l,ED using N4SP432.

3. Interlbcing 7-segment display kr lv{S Ir432.
4. lntertircing dot-matrix display to MS1'}432.

5. Setting up cornmlrnication interface using IR sensors.

6. Interftrcing N{SP432 rvitlr various sensors

7. Drivi*g stepper motor using IvlSP432.

8. Interiacinq nlemory to I\,1SP432

9. Senin g u[rv ireiesi com m un ication N etrvork.
I0. Setring up IoT link fbr various sensors using MSP432.
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I Hrs

Duty Cycle, MS P432 Clock System,

Timer3Z, Timer A, Real-Time Clock,
Bnergia [nterrupt.

9 Hrs
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