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Abstract— The embedded systems (ES) formation require a 

broader set of information, ability and skills  of electronics 

concepts in order to develop highly inspired and creative 

applications based in logical studies. This paper presents a 

new approach for MSP430 Microcontroller for the Embedded 

System Applications that has been conceived and designed to 

accomplish these goals, while motivating and equipping this 

next generation of engineers to rise to future challenges.  
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I. INTRODUCTION 

Electronic field such as automated homes, home appliances, 

intelligent automobiles, smart phones, robotics, wireless 

communication, internet, pervasive and ubiquitous 

computing are the fruits of the tree which has branches of 

embedded systems, embedded applications and embedded 

market. The embedded computer market uses various 

processors from different vendors. Certain of them are AVR, 

Atmel, PIC, Texas Instruments, Free scale, Coldfire, NXP 

(previously Philips), ARM etc. The embedded-computing 

market is dominated by 32-bit ARM processors. Applications 

of such processors include: mobile phones, photocopiers, 

cameras / camcorders, house hold appliances etc. Around 3 

billion ARM microcontrollers are manufactured and shipped 

every year by companies like: Analog Devices, Texas 

Instruments, Atmel Corporation, NXP, Free Scale and others. 

ARM itself doesn’t manufacture the chips; they simply 

license their intellectual property to other third party 

manufacturers. the market supplied by different vendors. 

Those vendors who provide a training platform, free software 

(with limited memory programming), without resource base 

and pre-requisite knowledge are limited. One such company 

that provides training platform and make their low-power 

advanced processors available at a cheaper and affordable 

price is Texas Instruments. This gives an opportunity for 

students and hobbyists to get training in the field of embedded 

systems at an affordable cost. Further, some of the key 

features of present generation processors put on the market 

by Texas Instruments are: Low to Ultra-low power 

consumption. Several programmable power saving modes. 

On-chip/On-board emulation and debugging features. These 

features keep the student/hobbyist/developer in a comfortable 

room. Thus, one of the best ways of entering into embedded 

system learning and development platform is using Texas 

Instrument’s microcontroller: MSP430 Launch Pad, which 

was introduced in July 2010. Further, the newly introduced 

(January 2012) Energia open-source electronics prototyping 

platform creates an Aurdino like environment to the Texas 

instrument’s MSP430 based Launch Pad [13]. 

The MSP430 was introduced in the late 1990s by 

Texas Instruments, although its ancestry goes back to the 4-bit 

TSS400. In summary, it is a particularly straightforward 16-

bit processor with von Neumann architecture, designed for 

low-power applications. Both the address and data buses are 

16 bits wide. The registers in the CPU are also all 16 bits wide 

and can be used interchangeably for either data or addresses. 

This makes the MSP430 simpler than an 8-bit processor with 

16-bit addresses. Such a processor must use its general-

purpose registers in pairs for addresses or provide separate, 

wider registers. The letters MSP stand for mixed signal 

processor, which is a reminder that many practical 

applications require analog inputs. There is a selection of 

analog-to-digital converters with a resolution of up to 16 bits 

The TI MSP430 family is low power processing 

devices, especially developed for low-power applications. 

Due to its simple and actual structure, it has been increasingly 

a choice for teaching ES on many educational institutions 

around the world. To overcome the evident limitations from 

the low processing capabilities, it are equipped with a wide 

range, and extremely powerful, of peripherals, that for users 

with little experience in this field, can present a complex 

configuration/operation. The MSP430 can be used for low 

powered embedded devices. The current drawn in idle mode 

can be less than 1 µA. The top CPU speed is 25 MHz. It can 

be throttled back for lower power consumption. The MSP430 

also uses six different low-power modes, which can disable 

unneeded clocks and CPU. Additionally, the MSP430 is 

capable of wake-up times below 1 microsecond, allowing the 

microcontroller to stay in sleep mode longer, minimizing its 

average current consumption. The device comes in a variety 

of configurations featuring the usual peripherals: internal 

oscillator, timer including PWM, watchdog, USART, SPI, 

I²C, 10/12/14/16/24-bit ADCs, and brownout reset circuitry. 

Some less usual peripheral options include comparators (that 

can be used with the timers to do simple ADC), on-chip op-

amps for signal conditioning, 12-bit DAC, LCD driver, 

hardware multiplier, USB, and DMA for ADC results. Apart 

from some older EPROM (MSP430E3xx) and high volume 

mask ROM (MSP430Cxxx) versions, all of the devices are 

in-system programmable via JTAG (full four-wire or Spy-Bi-

Wire) or a built in bootstrap loader (BSL) using UART such 

as RS232, or USB on devices with USB support. 

 
Fig. 1: Photograph of the MSP-EXP430G2 board 
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II. SOFTWARE AND HARDWARE DESCRIPTION 

A. MSP430 Microcontroller 

The MSP430 is the simplest microcontroller in TI’s current 

portfolio. Its more powerful siblings include the TMS470, 

which 

h is based on the 32/16-bit ARM7, and the C2000, 

which incorporates a digital signal processor. Several features 

make the MSP430 suitable for low-power and portable 

applications: 

The CPU is small and efficient, with a large number 

of registers. 

It is extremely easy to put the device into a low-

power mode. No special instruction is needed: The mode is 

controlled by bits in the status register. The MSP430 is 

awakened by an interrupt and returns automatically to its low-

power mode after handling the interrupt. 

There are several low-power modes, depending on 

how much of the device should remain active and how 

quickly it should return to full-speed operation. Operation of 

There is a wide choice of clocks. Typically, a low-

frequency watch crystal runs continuously at 32 KHz and is 

used to wake the device periodically. The CPU is clocked by 

an internal, digitally controlled oscillator (DCO), which 

restarts in less than 1 µs in the latest devices. Therefore the 

MSP430 can wake from a standby mode rapidly, perform its 

tasks, and return to a low-power mode. 

A wide range of peripherals are available, many of 

which can run autonomously without the CPU for most of the 

time. 

Many portable devices include liquid crystal 

displays, which the MSP430 can drive directly. 

The general trend is toward digital systems and 

increasing integration: Systems that used analog electronics 

or small-scale integrated circuits (ICs) in the past. 

 
Fig. 2: Block diagram of MSP430 Microcontroller. 

Now more likely to use larger digital ICs 

B. MSP430 families 

There are four general families of MSP430 processors. In 

order of development, they were the '3xx family, the '1xx 

family, the '4xx family, and the '2xx family. The digit after 

the family identifies the model (generally higher model 

numbers are larger and more capable), the third digit 

identifies the amount of memory on board, and the fourth, if 

present, identifies a minor model variant. The most common 

variation is a different on-chip analog-to-digital converter. 

1) MSP430x1xx: 

This is the basic family without an embedded LCD controller. 

They are generally smaller than the '3xx family. 

2) MSP430F2xx: 

These are similar to the '1xx family, but operate at even lower 

power, support up to 16 MHz operation (all other families are 

limited to 8 MHz), and have a more accurate (+/-2%) on-chip 

clock that makes it easier to operate without an external 

crystal. 

III. CONCLUSIONS AND PERSPECTIVES 

The aim of this paper is to present the contributions of 

MSP430 microcontroller designing for various embedded 

applications. 
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