
Table of Contents

Chapter 1 • Introduction..........................................................................................................10

1.1 • MSP430 .......................................................................................................................... 11

1.1.1 • Family Overview.....................................................................................................11

1.1.2 • Part Numbers........................................................................................................12

1.1.3 • Flash, EEPROM, RAM, FRAM, or even ROM?........................................................13

1.1.3.1 • ROM............................................................................................................... 13

1.1.3.2 • RAM............................................................................................................... 13

1.1.3.3 • PROM and EPROM.........................................................................................14

1.1.3.4 • EEPROM........................................................................................................15

1.1.3.5 • Flash.............................................................................................................15

1.1.3.6 • FRAM.............................................................................................................16

1.1.4 • MSP430x2xx architecture................................................................................... 16

1.1.5 • POR vs. PUC..........................................................................................................17

1.1.6 • MSP430G2553 ..................................................................................................... 18

1.1.6.1 • Digital Ports.................................................................................................. 20

1.1.6.2 • ADC...............................................................................................................22

1.1.6.3 • WDT+.............................................................................................................25

1.1.6.4 • Comparator A................................................................................................26

1.1.6.5 • Timer_A........................................................................................................28

1.1.6.6 • USCI...............................................................................................................31

1.1.7 • MSP430F2001 ..................................................................................................... 32

1.1.8 • MSP430F2012....................................................................................................... 34

1.2 • Texas Instruments LaunchPads...................................................................................36

1.2.1 • LP-MSP430FR2476 .............................................................................................. 36

1.2.2 • MSP-EXP430FR4133.............................................................................................38

1.2.3 • MSP-EXP430FR2355 ........................................................................................... 40

1.2.4 • MSP-EXP432P401R................................................................................................41

1.2.5 • MSP-EXP430G2ET..................................................................................................42

1.2.6 • BOOSTXL-EDUMKII................................................................................................45

Chapter 2 • Integrated Development Environment (IDE)..................................................46

http://d-nb.info/1253884560


2.1 • Code Composer Studio (CCS)......................................................................................46
2.2 • Energia (MSP430 Arduino)..............................................................................................55

Chapter 3 • Simple Examples for MSP430G2553 ............................................................... 62

3.1 • GPIO.................................................................................................................................69

3.1.1 • Hello World.............................................................................................................72

3.1.1.1 • Hardware.....................................................................................................T2.

3.1.1.2 • Energia Firmware.........................................................................................73

3.1.1.3 • CCS Firmware..............................................................................................74

3.1.2 • Hello World 2..........................................................................................................76

3.1.2.1 • Hardware.....................................................................................................76

3.1.2.2 • Energia Firmware.........................................................................................77

3.1.2.3 • CCS Firmware..............................................................................................78

3.1.3 • Game Cube.............................................................................................................80

3.1.3.1 • Hardware.....................................................................................................82

3.1.3.2 • Energia Firmware........................................................................................ 84

3.1.3.3 • CCS Firmware............................................................................................. 89

3.1.4 • Connecting an LCD................................................................................................93

3.1.4.1 • Hardware.....................................................................................................94

3.1.4.2 • Energia Firmware........................................................................................97

3.1.4.3 • CCS Firmware...........................................................................................104

3.1.4.4 • CCS Firmware - The Library.....................................................................116

3.2 • ADC10.............................................................................................................................118

3.2.1 • First simple exercise: reading the ADC10 control registers............................ 123

3.2.1.1 • Hardware...................................................................................................124

3.2.1.2 • Energia Firmware...................................................................................... 124

3.2.2 • Internal Temperature Sensor............................................................................135

3.2.2.1 • Hardware...................................................................................................135

3.2.2.2 • CCS Firmware............................................................................................135

3.2.3 • Own Voltage........................................................................................................139

3.2.3.1 • Hardware...................................................................................................142

3.2.3.2 • Energia Firmware / Serial Monitor...........................................................142

3.2.3.3 • Energia Firmware / LCD............................................................................145

3.2.3.4 • CCS Firmware........................................................................................... 147



3.2.4 • Potentiometer......................................................................................................148

3.2.4.1 • Hardware..................................................................................................150

3.2.4.2 • Energia Firmware - Version 1................................................................... 150

3.2.4.3 • Energia Firmware - Version 2................................................................... 152
3.3 • WDT+............................................................................................................................153

3.3.1 • WatchDog Reset...................................................................................................155

3.3.1.1 • Specification.............................................................................................155

3.3.1.2 • Hardware..................................................................................................157

3.3.1.3 • Energia Firmware.....................................................................................157

3.3.2 • WatchDog Interrupt Flag....................................................................................164

3.3.2.1 • Hardware..................................................................................................164

3.3.2.2 • Energia Firmware.....................................................................................164

3.3.2.3 • CCS Firmware..........................................................................................166

3.4 • Timer_A module...........................................................................................................170

3.4.1 • Simple 16-bit counter.........................................................................................173

3.4.1.1 • Hardware...................................................................................................174

3.4.1.2 • CCS Firmware........................................................................................... 174

3.5 • USCI...............................................................................................................................176

3.5.1 • PC communication by software I CCS.............................................................178

3.5.1.1 • Hardware...................................................................................................179

3.5.1.2 • CCS Firmware........................................................................................... 181

3.5.2 • PC communication by software I Energia........................................................193

3.5.2.1 • Hardware...................................................................................................193

3.5.2.2 • Energia Firmware......................................................................................194

3.5.3 • OneWire Thermometer......................................................................................197

3.5.3.1 • Hardware...................................................................................................199

3.5.3.2 • Energia Firmware......................................................................................201

3.6 • Comparator_A+ .......................................................................................................... 208

3.6.1 • Hit the reference..............................................................................................213

3.6.1.1 • Hardware...................................................................................................216

3.6.1.2 • Energia Firmware......................................................................................216

Chapter 4 • MSP430F2001 / MSP430F2012...................................................................... 220

4.1 • Flashing Heart.............................................................................................................221



4.1.1 • Hardware.............................................................................................................222

4.1.2 • CCS Firmware.....................................................................................................223

4.2 • Traffic Light...................................................................................................................224

4.2.1 • Hardware.............................................................................................................227

4.2.2 • CCS Firmware.....................................................................................................228

4.3 • Game Cube.....................................................................................................................231

4.3.1 • Hardware.............................................................................................................231

4.3.2 • CCS Firmware.....................................................................................................232

4.4 • Game Cube / Demo......................................................................................................233

4.4.1 • Hardware..............................................................................................................233

4.4.2 • CCS Firmware......................................................................................................234

4.5 • Temperature measurement.........................................................................................238

4.5.1 • Specification........................................................................................................239

4.5.2 • Hardware.............................................................................................................240

4.5.2.1 • Temperature Sensor TMP37 .................................................................. 240

4.5.2.2 • Schematic...................................................................................................241

4.5.3 • Firmware.............................................................................................................242

4.5.3.1 • Temperature Calculation..........................................................................242

4.5.3.2 • ADC10 settings............................................................................................244

4.5.3.3 • Firmware......................................................................................................245

Chapter 5 • The Application...................................................................................................250

5.1 • Specification..................................................................................................................251

5.1.1 • Behaviour.............................................................................................................251

5.1.2 • Operation.............................................................................................................253

5.1.2.1 • Main Application / Main Menu..................................................................253

5.1.2.2 • AT30TSE754 ........................................................................................... 255

5.1.2.3 • Real Time Clock.........................................................................................256

5.1.2.4 • Humidity Sensor.........................................................................................257

5.2 • Used Components........................................................................................................257

5.2.1 • GPIO - PCF8574A................................................................................................ 258

5.2.2 • RTC - DS1307 ................................................................................................... 261

5.2.3 • Temperature Sensor: AT30TSE754 ............................................................... 263

5.2.3.1 • Registers of the AT30TSE754 ............................................................... 264

5.2.3.2 • PC communication - Configuration Register........................................... 265



5.2.3.3 • PC communication - Temperature Register...........................................266

5.2.4 • Humidity Sensor: HYT939 ............................................................................ 267

5.2.4.1 • PC communication - Measurement Request........................................... 268

5.2.4.2 • PC communication - Data Fetch.............................................................268

5.2.4.3 • Calculation of humidity and temperature................................................269

5.3 • Hardware.......................................................................................................................269

5.3.1 • Main Module.......................................................................................................269

5.3.2 • RTC PC Module..................................................................................................271

5.3.3 • Temperature PC Module....................................................................................272

5.3.4 • Humidity PC Module...........................................................................................273

5.4 • Test-Firmware................................................................................................................274

5.4.1 • What we can see?..............................................................................................274

5.4.2 • Firmware for keyboard test...............................................................................276

5.5 • Firmware.......................................................................................................................278

5.5.1 • Libraries..............................................................................................................278

5.5.2 • Setup function....................................................................................................280

5.5.3 • Main Loop............................................................................................................280

5.5.4 • Function Selection.............................................................................................281

5.5.5 • The main application..........................................................................................282

5.5.6 • RTC......................................................................................................................286

5.5.6.1 • RTC LCD-only related functions............................................................... 286

5.5.6.2 • RTC main functions....................................................................................287

5.5.6.3 • RTC PC communication............................................................................290

5.5.7 • Calculation of a weekday....................................................................................293

5.5.8 • AT30TSE754 ..................................................................................................... 296

5.5.8.1 • Changing the PC address of the temperature sensor............................299

5.5.8.2 • Search PC temperature sensor............................................................... 299

5.5.8.3 • Configuration register of the PC temperature sensor............................300

5.5.9 • HYT939 ............................................................................................................. 302

5.5.10 • Keyboard..........................................................................................................305

5.5.10.1 • PC communication routine......................................................................305

5.5.10.2 • Main keyboard driver...............................................................................308

Index 312


