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Agenda MSP430 Day 2007
e MSP430 Overview

e MSP430x1xXx / 4xX

e MSP430F2xX

e €430 + Capacitive Touch

e Wireless

e Resources

© 2007 Texas Instruments Inc, Slide 2

Technology for Innovators” Wi TEXAS INSTRUMENTS




Tl Microcontroller Portfolio

DSC

16/32-bit

8-bit

C2000™

150 MIPS

TMS470

ARM7TDMI

MSP430

Ultra-low Power

Performance

High Performance
» Motor Control
* Digital Power Supply

Industry Standard

* Industrial
* Heavy Equipment

Measurement
« Utility Metering
» Portable Instrumentation
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Ultra-low Power + High-Performance

0.1uA power down « Modern 16-bit RISC CPU
0.8pA standby mode 1K to 128KB+ ISP Flash
250pA [ 1MIPS 14- to 100-pin options

<1us clock start-up

Intelligent peripherals

. Zero-power BOR boost performance

Embedded emulation

<50nA pin leakage

© 2007 Texas Instruments Inc, Slide 4
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Ultra-low Power Activity Profile

Active Active

0UAT — (|-

Standby

 Extended Ultra-low Power standby mode
 Minimum active duty cycle
* Interrupt driven performance on-demand

© 2007 Texas Instruments Inc, Slide 5
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Ultra-low Power Clock System

o e e ar ar ar ar o o o o G ar Gr Gr Gr GE GE P EE GE EGE GE G e e e e

ACLK
>
low-power peripherals

’|,|,|,|ﬂ ’|,|,|,|ﬂ MELK

CPU and peripherals

* Always-on low-frequency ACLK
 On-demand high-speed DCO
e DCO on and stable in <1us
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Performance On-Demand

A: 400my
@ 3.04V

U AR S S SIS, Rl 7 [ oLt
. . . . . . Qro=2-00N8"

Interrupt ch2 Freq

........ ......... 1%.92MHz

DCO
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Why Ultra-low Power Is Important

* Longer battery life
 Smaller products

o Simpler power supplies
Less EMI simplifies PCB
Permanent battery
Reduced liability

© 2007 Texas Instruments Inc, Slide 8
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10-year Embedded Real-Time Clock

= LPM3 + RTC Function 32768
S8, | MSP430F20x1 | =

0.80uA + 250pA *_100us

1000000ps

Interface %ax/
0.80pA + 0.030pA SLE:EITI

1mA - =" // Partial RTC Function

_ e increment_seconds();
e _ increment_minutes();
100uA - increment_hours();
10pA -
1HA

© 2007 Texas Instruments Inc, Slide 9
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Modern 16-bit Orthogonal RISC CPU

MDB MAB
 No accumulator bottleneck T o > 1T
* RISC architecture — :

= 27 core instructions [Ra/ca |
= 24 emulated instructions [Ra I
= 7 addressing modes |: |
= Constant generator :F-w- = :
» Single-cycle register operations :EZ- :
[R70 |
* Memory-to-memory ot |
atomic addressing [z |
: : RE |
* Bit, byte and word processing [Ria =]
: : [Ris |
o C-compiler friendly 167t R
NN 16-bit ALU ||

© 2007 Texas Instruments Inc, Slide 10

Technology for Innovators® Wi TEXAS INSTRUMENTS



No Paging Unified Memory Map

 Absolutely no paging FFFF | Interrupt vectors
o Supports code agility
* Flash in-system programming
= Self programming FLASH
= JTAG
= Bootloader Main Segments
(x) 512B

= Data storage

Info Segments

// Flash In System Programming

FCTL3 = FWKEY; // Unlock
FCTL1 = FWKEY | WRT; // Enable
*(unsigned int *)OxFCOO0 = 0x1234;

o

Boot Loader

RAM

0000 Peripherals

© 2007 Texas Instruments Inc, Slide 11
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Write Less Code

;. Other MCU
moviw HIGH Tab
movwf PCLATH
movwf DispVval ,W
call Tab MCU
movwf PORTB
goto Continue
Tab addwf PCL,F
retlw B’00111111”

T

retlw B?00000110’ - MSP430
retlw B*01011011° mov.b Tab(Dispval),&P10UT
retlw B?01001111 Tab DW 0063Fh

retlw B’01100110’

retlw B’01101101~ o R

retlw B’01111101° gw 8gssgﬂ
retlw B?00000111° !
retlw B~01111111” bw  0677F
retlw B701101111° _
Continue 128 Bits / 6 CYC'GS

238 Bits / 48 Cycles

© 2007 Texas Instruments Inc, Slide 12
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Intelligent Peripheral Performance

10kHz

Memory

DMA
-»| >> --9 DAC

// DMA
_BIS_SR(CPUOFF);

14 --

Data |

// Interrupt
#pragma vector = TA VECTOR
__Interrupt void Timer_ A(void){

P30UT |= 0x1;
P30UT &= ~0x1;
TXBUFO tab[pointer] >> 8;

TXBUFO = tab[pointer++];
pointer &= Ox1F; }

16MIPS

Fully Automatic

© 2007 Texas Instruments Inc, Slide 13
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Do You Use A 10-bit ADC?

Memory
10-bit :
F\/\@_ --+{_10-bits
; Other MCU ; MSP430

mov.w  &ADCRES, &RAM

movT ADCRESH,W
movwT RAMH

bsT STATUS, 0x20
mov T ADCRESL ,W
bcT STATUS, 0x20

movwT RAML

84 Bits / 24 Cycles

48 Bits / 6 Cycles

© 2007 Texas Instruments Inc, Slide 14

Technology for Innovators” Wi TEXAS INSTRUMENTS



Compiler Friendly

Code Size in Bytes

7000
6000
- 5000 -
2
>
@ 4000 |
(]
N
(2]
N 3000
e}
o
© 2000
1000 -
o T T T T T T T T T
MSP430FG4619 MSP430F149 PIC24FJ128GA PIC18F242 8051 H8/300H MaxQ20 ARM7TDMI HCS12 AT Mega 8

(Thumb)

 Instruction set and register orthogonality
* Direct stack addressing for passing parameters
o Application report SLAA205
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Always-on Zero-Power BOR

'lbk_r'lrluy_u. e .'.'J.'_ .1

Battery
Insertion

T MCU

..... Plccooinmmam - —] VSS

EhE 1.00V | MZ.ooms A Chi S5 1.24 V|

MSP430 BOR is always-on and zero-power
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Embedded Emulation

Real-time in-system debug
= No application resources used
= Full speed execution
H/W breakpoints
Single stepping
Complex triggering
Trace capability

 Easy to use tools
« Spy Bi-Wire

= 2-wire debug interface
= No pin function impact

MSP430

© 2007 Texas Instruments Inc, Slide 17
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Complete Flash Emulation Tool

« Compatible with ALL devices

* Universal USB JTAG interface
* Package specific target module
 Starting $99 USD

* Free IDEs included

© 2007 Texas Instruments Inc, Slide 18
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Ultra-Low Power MCU Checklist

v Multiple operating modes
= 0.1yA power down
= 0.8uA standby
= 250pA / MIPS

v Instant-on stable high-speed clock

v 1.8 - 3.6V single-supply operation

_v' Zero-power BOR

_v/ <50nA pin leakage

_v/ CPU that minimizes cycles per task

v Low-power intelligent peripherals

_v' Performance over required operating conditions

© 2007 Texas Instruments Inc, Slide 19
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Agenda MSP430 Day 2007
e MSP430 Overview

e MSP430x1xXx / 4xX

e MSP430F2xX

e €430 + Capacitive Touch

e Wireless

e Resources
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MSP430 Roadmap

a

Device
Production OXx-Next Gen
~ _ » 25 MIPS
Sl g » 32-256 KB
* USB-RF

Development

u Future F261x

e F241x
( F23x-F24x

o 2xx-Catalog
9 @ + 16 MIPS
g Fo2xx » 1-120KB
’ F21x1 * 500nA Stand B
o 4 (’F\13x-F14 y - -
o F12xx 7 WCG%M :
1xx-Catalog k Fxd3 ~4xx-LCD
| Fleuc (P43 Foapix
- 8 MIPS g FAX - 8/16 MIPS
+ 1-60KB P (A + 4-120KB
QX42XU ’ * LCD Driver
@CMX -
p F = Flash

C = Custom ROM
>

Integration

Technology for Innovators®
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MSP430F1xx Multi-Purpose Devices

Device Pins  Flash/RAM Timers Communication BOR Features

20 4k/256 A3 Comp_A

20 8k/256 A3 v ADC10

28 8k/256 A3 USART Comp_A

28 8k/256 A3 USART v ADC10

64 16k/512 A3,B3 USART ADC12

64 60k/2k A3,B7 (2)JUSART ADC12, MPY

64 32k/1k A3,B3 USART, I2C v ADC12, (2)DAC12, (3)DMA

64 60k/10k A3,B7 | (2USART, I2C v | ADC12, (2)DAC12, (3)DMA
All devices include watchdog timer (WDT) and basic clock system (BCS)

 World’s most popular low-power MCU family
 Upgrade path to 2xx available
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F4xx Application Specific Devices

Peripheral Cheat

Device Pins Flash/RAM Timers Communication LCD Features
64 | 32KB/1KB | BT,A3 96 | Comp_A Shed"'_ i’
48 32KB /512B| BT,A3 56A | SD16, DAC12 USS:;T & SPT
64 32KB / 1KB | BT,A3 USART 128 | SD16, MPY USCI_A: '
64 32KB/1KB | BT,A3 USART 128 | MPY, ESP430, E-meter jL[)r?)R/;\\_c/&LgP\]I e
64 32KB / 1KB | BT,A3,A5 96 Comp_A, Flow Meter _ ;I
80 | 32KB/1KB | BT,A3,B3 USART 128 | Comp_A, ADC12 USCI_E‘-SPI :
100 | 60KB/2KB | BT,A3,B7 USART 160 | Comp_A, ADC12, MPY ,—EE-—'--““""—"/
80 60KB / 2KB | BT,A3,B3 USART 128 | Comp_A, ADC12, (3)OA, (2)DAC12, DMA
48 32KB / 256B | BT, A3 56 SD16, (2)OA, DAC12
80 32KB / 1KB | BT,A3,B3 USART 128 | Comp_A

** 1 100 | 120KB/8KB | BT,A3,B7 | USCI, USART | 160A | ADC12, (3)OA, (2)DAC12, (3)DMA, MPY
* 100 | 60KB/2.5KB| BT,A3,B3 (2)UsCl 160A | Comp_A, (4)SD16, MPY32, 16MHz

All devices include a watchdog timer (WDT/WDT+) and enhanced frequency locked loop (FLL+) clock system

* In development

** ROM version coming soon

 Ideal for portable instrumentation and metering

Technology for Innovators®
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MSP430xG461x

« Complete System on-Chip
« 120KB ROM/Flash, 8KB RAM
« <3uA Real Time Clock

« LCD_A 160 segments
with boost

« USCI: UART, SPI, I?C, IrDA

 On-board signal chain:
OPA->ADC->DMA->DAC->O0OPA

 New MSP430X CPU

 BGA package for space
constrained applications
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MSP430X

. N\ A\
() ArChlteCture upgrade RO / PC (Program Counter)
. R1 / SP (Stack Pointer)
 100% code compatible R2 R2/CG1
. R3 R3/CG2
* 1MB unified memory map — =
* Extended addressing modes | | L® RS
» Page-free 20-bit reach g = E: s
= Improved code density 2 EZ - g
= Faster execution g s 5 =
F FFFF \ R10 e
R11 R11
Extended R12 R12
~ Mclawr::ry N 1MB Reach R13 R13
Code and R14 R14
FFFF = Eter_rupTVgtor_s — Data Tables R15 R15 .
RAM V4 D 4
0 Peripherals y
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New MSP430FG42x0

 Midrange System On-Chip

« 32KB Flash, 256B RAM

« Zero Power BOR

 <2uA RTC - 10-year battery life
56 Segment LCD_A with boost
 Timer A3, Basic Timer

o 2x Op Amps

. DAC12 f. -
. SD16_A

. 32 GPIO o

© 2007 Texas Instruments Inc, Slide 26
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New F47x4 High Performance

. 60KB Flash / 2.5KB RAM
. 16MHz CPU

. 32x32 MPY

. (4) SD16

. (2) USCI_ A &B

. 2.2v Flash ISP

 Integrated pull
up/down resistors

 Timer_A3, B3, BT
« 160 segment LCD_A
e Metering made easy
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Agenda MSP430 Day 2007
e MSP430 Overview

e MSP430x1xXx / 4xX

e MSP430F2xX

e €430 + Capacitive Touch

e Wireless

e Resources
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New F2xx Multi-Purpose Devices

Flash/RAM Timers Communication Features ”pépi;};mi Cheaf '
14 2KB / 128B A2 Comp_A+ Sheet... |
14 2KB / 128B A2 usl ADC10 USIIZ ¢ & SPT i
14 2KB / 128B A2 USlI SD16 USCT_A: ,
20 8KB / 256B A3 Comp_A+ . UART/LIN,
38/40 | 32KB/1KB A3,B3 uscl ADC10 IrDA & SPL
38/40 32KB / 1KB A3,B3 usCl ADC10, (2)OPA USCI_B:.
40 32KB / 2KB A3.B3 e Comp_A+, MPY - T2C & SPI o
- 64 16KB / 2KB A3,B3 USCI Comp_A+, MPY, ADC12
* 64 60 KB/ 4 KB A3, B7 (2)USClI Comp_A+, MPY, ADC12
- 64/80 120KB / 8KB A3,B7 (2)USCI Comp_A+, MPY, ADC12,
* 64/80 | 120KB/8KB A3,B7 (2)USCI Comp_A+, MPY, ADC12, (2)DAC12, (3)DMA
All devices include enhanced watchdog timer (WDT+) and enhanced basic clock system (BCS+)
* In development

* Perfect choice for new projects
* Pin compatible upgrade path for 1xx designs
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F2xx Enhancements

e <1upA standby LPM3

o <{us 0-16MHz

o Zero-power BOR

» Failsafe oscillator
 Enhanced watchdog

e Pull-up / down resistors
 Hack proof boot loader
o 2.2V Flash ISP
 Extended temp 105°C

e Same instruction set architecture

Technology for Innovators®

16MHz—

8MHz—

System Frequency

1.8 2.2 33 3.6

VCC
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F2xx Enhanced Clock System
 New VLO G

= Very Low-power Oscillator
= Embedded 12kHz Min. Puls ‘ I ACLK
= 500nA standby Filter Peripherals

e Crystal oscillator

= Programmable capacitors OSC_Fault :D_>MCLK
- - g CPU
= Failsafe OSC_Fault -
= Minimum pulse filter
 Improved DCO 16MHz SMCLK
» <1ps 0-t0-16MHz DCO M- Peripherals

= + 3% tolerance
= Factory calibration in Flash
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F20xx Tiny Yet Powerful

. 16 MIPS, <<1uA LPM3

« 500nA Standby Voo {10 14D v
P1.0/TACLK(1)/ACLK(O)A0+ [T} 2 13 [ P2.7/XIN
P1.1/TAO/A0-/A4+ [T} 3 12 [T] P2.6/XOUT
i USI P1.2/TA1/A1+/A4- [T} 4 11 [T] TEST/SBWTCK
P1.3/A1-/VREF+ [T} 5 10 [T] RST/NMI/SBWTDIO
° 10 GP'O P1.4/SMCLK/A2+ [T] 6 9 [0 P1.7/A3-/SOMI/SDA
P1.5/TAO/A2-/SCLK [T} 7 8 [1] P1.6/TA1/A3+/SIMO/SCL

Timer_A2 / WDT+

14-pin (QFN, TSSOP, DIP)
for cost sensitive applications

Analog

Comparator
10-bit ADC
16-bit ADC
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USI Fast Synchronous Data Transfer

 SPI Mode
= 8/16-Dbit shift reqgister SDO
= MSB/LSB first
SDA\
e |2C Mode Support 8/16- Bit Shift Register SDI
-
= START/STOP detection
= Arbitration lost detection
) L Bit START
e Interrupt Driven "I counter STOP
Detect
 Reduces CPU load | sCL\
SCLK
SCL Hold
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USI... No More Bit Banging!

MSP430 Peripheral

SCLK bmnnnnn,

spO HuLrn,

SDIN U LU LI
//Shiftl6_inout_Software // Shiftl6_inout USI
SR = DATA; USISR = DATA;
for (CNT=0x10;CNT>0;CNT--) USICNT = 0x10;

{
P20UT &= ~SDO; 10 Cyc'es

if (SR & 0x38000)
P20UT |= SDO;

SR = SR << 1;

if (P2IN & SDIN)
SR |= 0x01;

P20UT |= SCLK;

P20UT &= ~SCLK;

42 5 C C I es © 2007 Texas Instruments Inc, Slide 34

Technology for Innovators” Wi TEXAS INSTRUMENTS



F20x3 High-Precision SD16 A

* 16-bit ZA ADC
 Differential inputs
* 4 096ksps

« 85dB SINAD

e 32x PGA

 18ppm 1.2V ref

e Temp sensor

e Battery input

8x

VREF Ci I 2V

@ 16-bit ZA |

/

o

>
0

SD16MEMO

Temp

i Batt

|

Technology for Innovators®
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Intelligent LED lllumination

 LED used as light sensor MSP430F2013
« Ambient light produces )
small voltage on LED 77 v 2
« Adaptive brightness A0
from variable PWM %§ -
based on environment
* Possible with SD16
* Internal VLO provides LED Output | @ | "
system timing (50Hz) | -
e Ultra Low Power: 10pA
200ms ' 00' '
:ZG\Q\G :0((\?\6 (YY)
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New F23x0 40-pin

« 32KB Flash / 2KB RAM
16 MIPS, <<1uA LPM3
MPY, Comp_ A+
Timer_A3 /B3, WDT+
USCI A&B

32 GPIO

New 40-pin mid-range

Ideal for cost sensitive
applications

RN
N
w
N
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o

e
NN M H N
<< <
E000 &Lk
~N Y ¥ © ©
T < <
E0Q0E00
Lz @<
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Technology for Innovators®
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[l ToO/TDI

P2.5/Rosc/CAS [ ]

| | P4.6/TBOUTH/ACLK

[] P4.7/TBCLK
[| P4.5/TB2

30 [ p4.4/TB1

29 [ P4.3/TBO

28 [ P4.2/TB2

27 [ P4.1/TB1

26 [] P4.0/TBO

25 [ P37

24 [] P36

23 [] P3.5/UCAORXD/UCAOSOMI
22 [] P3.4/UCAOTXD/UCAOSIMO
21 [] P3.3/UCBOCLK/UCAOSTE

~
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New F22x4 For Sensor Applications
« 32KB Flash / 1KB RAM

« 16 MIPS, <1pA LPM3 55552%20 U 23%2’1:;
P2 5 Rosc 3 36 P1.5
» 10-bit 200ksps ADC oumrerds s wmn
XIN/P2.6 [T] 6 N 33[1] P1.2
* 2 Op Amps “homs L alme
P2.1 [T} 9 o 30[1] P2.4

- USCI_A&B R |1 = T11x2
. P3.1 I 12 0. 27[1] P3.6

* Timer_A3 /B3, WDT+ a0 me: F12x2
AVSS[I] 15 E 24[T] P4.7
() 32 GPIO AvcC[I] 16 23[1] P4.6
P4.0 [T} 17 22[T] P4.5
. Pa.1 [T 1 Pa.4

« 38-pin F1xx2 upgrade 12 19 ofn i F22X4

ideal for sensor apps

« MSP430F22x2 available
without Op Amps
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MSP430F2274 Smoke Detector

MSP430F2274 ]:I Alarm
Smoke: y ADC10
_____ Ref

3V

<> SPI/UART/IrDA
<« SPI/12C
Temperature \Status
4
* Ultra-low Power * No crystal needed - VLO

* Fully programmable SoC < Enhanced watchdog
* Very low cost  App Note: SLAA335
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Fast Flexible ADC10
+ 10-bit ADC

° 200ksps+ ’—& 1.5V or 2.5V
 Autoscan i\tm Ass ‘A
« Single  J

geque:‘c_e | e » S/H K 1\,(?-.bit SAI;, -

epeat-single

Regeat-squuence S 4 }fg{”sc
e |Int/ext ref P ’TAZ
« TA SOC triggers Batt Tempi' b,

i Data RAM, Flash, !

o ?Da_lt_e(\: ;I'ransfer Controller Transter | Peripherals
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Autoscan + DTC Performance Boost

Data?
Datal
DataO
Data?

// Autoscan + DTC
_BIS _SR(CPUOFF);

// Software
Res[pRes++] = ADC10OMEM;
ADC10CTLO &= ~ENC;

iIT (pRes < NR_CONV)
{

CurrINCH++;

IT (CurriINCH == 3)

CurrlINCH = O;

ADC10CTL1 &= ~INCH_3;
ADC10CTL1 |= CurrlINCH;
ADC10CTLO |= ENC+ADC10SC;

}

70 Cycles / Sample

Fully Automatic

© 2007 Texas Instruments Inc, Slide 41

Technology for Innovators” Wi TEXAS INSTRUMENTS



MSP430F261x/241x — Coming Soon

 120KB Flash / 8KB RAM :
v« _Z20
= I35 N N
222 oEkk
8 E 893 ExoES6REusanagon
> > > 0 00 |(/J O =2 00w W © O B O B OB N~
tbqadaoadlkFFFFRAAQOQCAQAAQAAAOQ
- 16 MIPS, 1uA LPM3
DVeer P7.6
n P6.3/A3 P7.5
» 12-bit 200ksps ADC Podnd
P6.5/A5 P7.3
P6.6/A6/DACO P7.2
- P6.7/A7/DAC1/SVSIN P7.1
e (2) 12-bit DAC o i
XIN DVssz2
XOUT DVees
Verer+ P5.7/TBOUTH/SVSOUT
+ (2) USCI, DMA, MPY
, , P1.0/TACLK/CAOUT P5.5/SMCLK
P1.1/TAO P5.4/MCLK
P1.2/TA1 P5.3/UCB1CLK/UCAL1STE
PY - I P1.3/TA2 P5.2/UCB1SOMI/UCB1SCL
I m e r y P1.4/SMCLK P5.1/UCB1SIMO/UCB1SDA
— P1.5/TAO P5.0/UCB1STE/UCA1CLK
P1.6/TA1 P4.7/TBCLK
P1.7/TA2 P4.6/TB6
. P2.0/ACLK/CA2 P4.5/TB5
21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
o | o o o o o [
™} - M ST d N O XY L WO s o s O o N M <
° S8EE5830Ba3k=020EEEEE
- - S0 d 0082020 0NNNSAN® T
= 322 < MO du22TYOT
JI << 2W<I @ TSI STS
0EQO0FyIEY8O08Y8555Saadaaa
ZEaIpzn222333533
39588 FE225558585
x/14x upgrade
a5 g o0 SkExk
o 9 Q Mo O Mo o o
B8 W BB 23 B
& 8 323332322
-
S Ty ShE el "B
o~ a o a%a. oA
a
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MSP430F261x PAN Coordinator

MSP430F261x
] 32768
R | T
Analog 12-bit
Sensors® ADC
O
DMA SPI
): g— <GPIO\, CC2420
| USCI |
UART SPI
USB< 3 TUSB3410 Display

Motion
Detector

Smoke
Detector

CC2420

1
MSP430 T

e

Environmental
Monitor

CC2420

—| MSP430

=
b

CC2420

MSP430

=
|l

e

Technology for Innovators®

e
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Agenda MSP430 Day 2007
e MSP430 Overview

e MSP430x1xXx / 4xX

e MSP430F2xX

« 22430 + Capacitive Touch

* Wireless

e Resources
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eZ430-F2013 - Under The Hood

Spy Bi-Wire All target pins accessible
Interface

LED

HSE Fowerea D, MiLSEE =4 e 1
-SR=CC e MSP430F2013

" Removable
Emulator Target Board
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Easy In-System Development

JTAG
TMS

TCK |—) SBWTCK
TDO/TDI|€¢—> SBWTDIO

MSP430F20xx

e Full-speed in-system development using 2 signals
= Single step
= Clock control
» Hardware breakpoints
= No device resources used

« Compatible with available MSP430 IDEs
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MSP430 Capacitive Touch Board

Spy Bi-Wire
eZ430 Interface LED

\

All target pins
accessible

Touch
Sensors

oy
57 L

L atghy

MSP430F2013
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Capacitive Touch Sensing

 No physical switches JTimer Counter
or analog required o o= ond

ﬁ
GPIOSENSOR = GND :

* Port pin used to charge G e
sensor capacitance .

: ; —— >
* RC discharge time measured ATAR ATAR
= ACharg;;ing
* App Note: SLAA363 L i T
MSP430F20xx % '
>‘” Discharging
DCO Timer_A . - Vire ool N LRaing
1 .4
Delta Z%. \
TAR
j%‘
'\
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Agenda MSP430 Day 2007
e MSP430 Overview

e MSP430x1xXx / 4xX

e MSP430F2xX

e €430 + Capacitive Touch

e Wireless

e Resources
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MSP430 + Chipcon for Wireless

* A perfect fit for low power wireless solutions

= Designed for low power
= Simple connection through SPI

« Compatible with ALL
MSP430 devices

« Standard based protocols
(ZigBee / 802.15.4) and
proprietary stacks available

Suggested Devices Cost Efficient General Purpose High End
F22XxX F16Xx FG461x
MSP430 F41x F23x/F24x F261x
Low Power <1GHz CClxxx (CC1101)
Wireless 2.4GHz CC2xxx (CC2420, CC2500)
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MSP430 Goes Wireless

* Free RF libraries and stacks (MISP430 % RE HAL)
« MSP430 + Low-Power RF e .

Hardware Abstraction Layer
(HAL) Library Star Network

 TIMAC - IEEE 802.15.4 (IEEE 802.15.4)
Medium Access Control (MAC)

o Z-Stack — Free ZigBee Stack

= QOut of the box support for
EXP430FG4618 + CC2420EMK Mesh Network

= Compliant with 2006 ZigBee™ spec - (ZigBee)
= www.ti.com/zighee

« SmartRF® Studio

= Automatically generates register values
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MSP430 Experimenter’s Board

* Highly integrated " hbddbbbbiddie -
MSP430FG4618 + F2013 | T L

$ 302 01 0403

Supports Low Power RF
Wireless modules

: ili!l!!HNH!!III’N!N

Perfect for prototyping

° Complete SOftware Iibraries :,E*L:jsi_\E:ummimmmmm%; é% :: D—:p:)m:{ '#cf i}: @
and RF stacks available NG @ ot A

 $99

DHDDLJ
NSP =305

EXPERINENTER'S BOARD 52

FG4618 /| F2013 Experlmenter Board
(MSP-EXP430FG4618)
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App Specific Resources: Wireless

« www.ti.com/msp430wireless

= Resources for Low-Power Wireless,
RFID and 27MHz applications

= | inks to Free Software Downloads
= Links to recommended EVMs
= Recommend Devices

 Application Collateral:
Reference Designs, Code
Libraries
= MSP430 and Low-Power RF Interfacing

= Ultra-Low-Power 27-MHz Wireless
Mouse Reference Design

« MSP430 and Low Power RF
Selection Guide (SLYT265)
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eZ430-RF2500. Wireless Made Easy.

Spy Bi-Wire & Button  2x LEDs
UART Interface \'
_ CC2500

Chip
Antenna

USB
Powered

......

¥t
-----
.....

MSP430F2274 18 pins
accessible
e Star network stack included -+ $49
* Includes 2 RF targets & « Coming Fall ‘07

battery expansion board
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/ Visit \
[ '-
October 1.

The first 100 visi ofs

Il receive 3
eZ430-RF2500.
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Agenda MSP430 Day 2007
e MSP430 Overview

e MSP430x1xXx / 4xX

e MSP430F2xX

e €430 + Capacitive Touch

e Wireless

e Resources
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www.ti.com/msp43

User’s Guides

Datasheets

Code Libraries

100+ Application Reports
1000+ Code Examples

T —

P BT Ried e D

A MEP4SODFIN=2SS Cwmo - UST SPT Isterface mith WOLOS/LO4

1y

S DESETIOESON | DEMNSTEALS USL 18 Ebealy ST madt, tae
¢f an HCIGE, and same data writtes Back to che HOL

A .I-I:LI. = n/m PI:LK = QALK = dld‘l.u'lt OiO. WEICLE = 'J‘LI.K

A FusaaTe contrel Bits are ia diffecent e’ s from oth|

MSP430x 1x0c Family

User's Guide

MSP430C11x1, MSP430F1 1314
MIXED SIGNAL MICROCONTROLLER

LA T - SEFTENEER 1999 - NEVISED MANCH 2003

® LowSupply Voltage Range 1.8V - 26 V
& Ultralow+Fower Consumplion
— Active Mode: 15004 at 1 MHz, 2.2 ¥
— Standby Mode: 0.7 pa
— O Mode (RAM Retention): 0.1 pa

®  Farmlly Members Includes:
MSP430C 1101 1KE ROM, 1288 RAM
MSP4IOC1111: 2KE ROM, 1258 RAM
MSP430C1121: KE ROM, 2568 RAM
MEP430F11014: 1KB + 1288 Flash Memary
128 RAM

ary
nary

TExAS
INSTRUMENTS e

A9 Texcas esTmmies

MSEPAI0 Uitra-Low-Powaer
Microcontrollers

it |

0 .

i i e A
o Latest Tool Software s smoommal

i B

i e (P11 ETNODPL.A

P PRS- RSS [0 FEr= i | e 1™

I | L |- "‘J. SR

A 3ER

2 |

3rd Party Listing

sincluds mapdsDezoxy.hx
aotd myineotd)
KOTCTL = WOTPW + WOTHOLD:

Silicon Errata

FLHIT 2 0
FLMIT |= 0e02;
PIDIR |= De02;

'.I.vI'lTI.\'I = USIPC? + USIFIG + USDFEY « I.EFIIHE-T + USIOE; f)

SLCTLL (& USICKFH & USILE
ll*[I'M'TI. = IRIETN_J + CHIREEL_2;
USTLTLO L= -USTSWRST;

USICHT = &;

while (1D
I

um.l
‘E‘i - vireer;
nM'll! ( (w]:-—s&wnru Zl.
".“’!”. ..'.“‘“-..- e

Technology for Innovators®

illl J.il: ErLII\]JiJ of Kbk varsjon: 4. -II ottt

! Skap DT 1 et
e Madern T6-Bit
RISC CPUY
':C‘.l“'['."" LT
VT AL
VP UST re Faanad #o
¥ tmteelasd count
£ Lep
& Delay

¥ Eourter claar

V¢ Latch data 1n Emboddod Controllers

O T T I FLERETE
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App Specific Resources: Medical

« www.ti.com/430medical

= Suggested Devices
= Application Collateral and Tools

 Block Diagrams
= Blood Pressure Monitor
= General Portable Medical

« Application Notes and
Reference Designs

= A Single Chip Pulse Oximeter Design

» Heart Rate and EKG Monitor using the
MSP430FG439
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App Specific Resources: Metering

 www.ti.com/430metering

» Resources for Electricity, Gas,
Water and AMR Metering

= Recommend Devices

« Application Notes and

Reference Designs

= Current Transformer Phase Shift
Compensation and Calibration

» Low-Cost Single-Phase Electricity Meter
= |Implementing Electronic Watt-Hour Meter

» Using GMR Sensors With the MSP430
Scan Interface

» Rotary/Linear Motion Detection Using the
MSP430 Scan IF & Optical Sensors

= Rotation Detection with MSP430 Scan IF
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Complementary Low Power HPA Devices

NE

I CTD

Low Power Wireless

RS-485 /| RS-232

Amplifiers
LOPAS333 dCC1101 QTPS61200 UMAX3222E
LOPA334 dCC2500 USN65HVD33

dCC2500

LED Backlight

Reference Data Converter

Temp Sensor
QOTMP275 LREF33XX LUADS1225 UTPS7510X
(Previgh) DADS8326
LDACS8560
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Advanced Technical Training

ﬂiﬁiﬁg Te:j:li.ni.r:al 'Ifrainingd ' Ready fo r m O re ?

e 2xx Advanced Technical  MSP430 Advanced

Seminar Technical Conference
* Free one-day technical seminar on = Multi-day Conference at
new expansion of MSP430F2xx multiple worldwide locations
portfolio = Coming Summer 2008

» |n-depth training covering
architecture, applications and new
integrated peripheral modules

= Learn how to get started and
migrate from existing MSP430
devices

= For dates and locations visit
www.ti.com/msp430advanced

= Coming Fall 2007
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Thanks for Joining!

* 50% off TI USB MSP430 Flash Emulation Tools
= MSP-FET430UIF, U14, U28, U23x0, U38, U48, U64, U80 & U100
= Valid for limited time only at TI's eStore www.ti.com/estore
= Coupon Code: 430DAY2007

* Follow up Training
= One Day Workshop
= Online Training
= designmsp430.com

« How was 430 Day?

= Watch your email for online survey
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430 Day 2007

Thanks For Attending!
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements,
improvements, and other changes to its products and services at any time and to discontinue any product or service without notice.
Customers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All products are sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

TI warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI's
standard warranty. Testing and other quality control techniques are used to the extent TI deems necessary to support this
warranty. Except where mandated by government requirements, testing of all parameters of each product is not necessarily
performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should
provide adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any Tl patent right, copyright, mask
work right, or other Tl intellectual property right relating to any combination, machine, or process in which TI products or services
are used. Information published by TI regarding third-party products or services does not constitute a license from Tl to use such
products or services or a warranty or endorsement thereof. Use of such information may require a license from a third party under
the patents or other intellectual property of the third party, or a license from TI under the patents or other intellectual property of TI.

Reproduction of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration and is
accompanied by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an
unfair and deceptive business practice. Tl is not responsible or liable for such altered documentation. Information of third parties
may be subject to additional restrictions.

Resale of Tl products or services with statements different from or beyond the parameters stated by TI for that product or service
voids all express and any implied warranties for the associated T| product or service and is an unfair and deceptive business
practice. Tl is not responsible or liable for any such statements.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would
reasonably be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement
specifically governing such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications
of their applications, and acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related
requirements concerning their products and any use of Tl products in such safety-critical applications, notwithstanding any
applications-related information or support that may be provided by TI. Further, Buyers must fully indemnify Tl and its
representatives against any damages arising out of the use of Tl products in such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the Tl products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is
solely at the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in
connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products
are designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any
non-designated products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications
Amplifiers Bmplifier.fi.con Audio [nww ircom/audid
Data Converters Automotive [www ii-com/automofivg
DSP [sp Broadband
Interface Digital Control [yww ii.com/digitalcontro]
Logic [oaiciiconi Military [vww T com/militany
Power Mgmt Rowerirconj Optical Networking [xww i.com/opficalnetworR
Microcontrollers Security
RFID Telephony [yww Ti.com/telephony
Low Power Video & Imaging [vww ti.com/vided
Wireless

Wireless [ww ircomiwirelesd

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2007, Texas Instruments Incorporated
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