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1.1 MSP430 % 5IMCU
MSP430 Portfolio at a glance

300+ Ultra-Low Power Devices Starting @ $0.25USD
Featuring: Up to 256kB Flash, 18kB RAM, 25+ Package Options, Up to 113 pins, High integration

- Ultra-Low Power Performance -— Analog Integration —

MSP430

16-vitrisccpu | L1092
0.9V-1.65Vv
All devices feature: | Speed AMhz
= 16-bit timars ROM to 2kB
RAM to 2kB
GPIO 11

Flxx

Speed BMhz
Flash 1-60kB
RAM to 10kB
GPIO 14-48

Speed 24Mhz
FRAM 4-16kB
GPIO 14-28
Non-volatile
memory

Speed 16Mhz E
Flash 0.5-16kB |
RAM 1o 256kB
GPIO 10-16

Flash 4-120k8 |5

RAM to 8k

Speed 16Mh: GPIO 14-80

Flash 1-120k8 |
RAM to 8kB
GPIO 10-64

Y Speed 25Mhz
Flash 8-256kB
512kB coming

soon.
RAM to 18kB
GPIO 32-83

e

Easy-to-Use -—

4l speed 20Mhz |
Flash 8-32kB
RAM to 4kB

GPIO 40

I3 TEXAS
INSTRUMENTS



MSP430 MCUs
An Introduction

{ Texas
INSTRUM ENTS

© ok

Mk DhFER KR MCU

o« BARIIFEE T

o 7TRMRIDFERE K

o FLJT s it i

 FiE MSP4302% £F 15 B E K ThAE s i

@EFEFLMr=Nsk, KRs

REESEFERHEAE MCU

« 400 LK AF

« X5 =15256kB [A77, 18kB RAM, i
it 25 Fhdsf e al ik

* Value Line R 713 /H& B 41{X0.255¢ 70
« NEMERES B LR A1 AT Pk

Ultra-Low

Power

+
Performan ce

J=) 5%

Extensive
Portfolio

Easy to Get

Integration Started

BRI 5T

o S TAE AR DR

o WD AN o ST B SRl A

« B FRAM. USB. RF. 7=\ filifs
/0. &M, LCD. ADC. DAC%

@5 FIREHFR I

KA R AT

o EREMREN{N4.305ETT

o AJFRHEE T GUIRI GRS XA T

o MSP430Ware #4455 %t Y PE
-BFEREYER . BHEFM. ArfEmsE!

-
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1.2 MSP430 37 35 B4 [z
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-
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fe Bt
AR R

7o WLt B
KPHAE. #hE.
AN RES

=

\

ik a7
T
e 3ie oy
AEARKE

HEZ AR 4%
BRI 4
e shar il 2%
B RS

INSTRUMENTS



1.3 Value Line & %]

» 16-bit performance, 8-bit price

16KB

@f‘" 4KB

2KB

Flash Size

1KB

S KB
14-pin 16-pin 20-pin 28-pin 32-pin
TSSOP/PDIP QFN TSSOP/PDIP TSSOP QFN
10 GPIO 10 GPIO 16 GPIO 24 GPIO 24 GPIO

* 8-pin SOIC in development

-
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1.4 Value LineIJ] GE4E

—
XIN XOUT DvCC DVSS P1x P2.x P3x
*_ 8 8
'-- - . LK X X L N N _J LR X ] (X 2 & K L X N N 1 1 J - S S - - L2 1 1 1 J ---l
: i
1 ACLK |
: Flash ADC Port P1 Port P2 Port P3 |
SMCLK RAM !
' 16KB 10-Bi 8 1/0 8 110 gio |1
' . interr Int t ]
' 8KB 512B 8 Ch. g By "
| 4KB 2568 Atoscan capability capability pullup/ ;
] KB 1 ch DMA pullup/down | | pullup/down § | pulldown | o
: resistors resistors resistors | §
|-——a—— 5 ] L & '
1] 16MHz : '
1| ceu B '
]
1 inci 16 L '
g | Registers :
! ]
 — A l
§ [ Emutation | usciao | 4
| 2BP ™y C A+ | | Watchdog Timer0_A3] fTimer1_A3 LIN. IrDA '
! : Brownout omp_ WDT+ e :
L} I TYE ; Protecton | L 3acc 3acc |
: Interface R fiKHs el 15-8it Registers | | Registers [ | .o o0 :
[ oy er HLE 5 bLABLl spLc | o
H | DR % T =
-

RST/NMI
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1.5 Value Line4MNg =

> HHI/O
v\ R ST g
v AR W SR GUWETTIE) MRS
v T S-UkFR AR v ¥ ] w AR A AT S S T )
v B0 B AN S g FE N bR/ N Hr R
v/ FELBIRARG A i R (PinOsc)
> 16 {\/ Timer_A2
v 2 NERIEER BT A A
v FE KT ThRe
> WDT+ & | 152 I 2%
v R HAE— AN E N A
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1.5 Value Line4Mg =

> KIEEANL
v’ RJAE b R H I TR R A IE R B A S
4 %ﬁ@ﬁ%MCUB%ﬁEﬁJ*%N (LPM4) FTiH#EH T2

> HATIHGE

v’ SCFF IPC A1 SPI (1] USI

v ZFFIEC. SPI DL UART i) USCI
» Comparator_A+

v’ AR E AHF R AR

v B[ER RC HiHIEH 2

v I BHEHIH 2 Timer A2 fli3kEA

v B Hrae
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1.5 Value Line4Mg =

> 8 i 1E/10 17 200 ksps SAR ADC
v 8 AR TE CHUR T A1)
v N E RN T AR R

v YIRS FE R

v

DTCHETE T CPU THUHITEOL [ RF 4T RIS A7
s

v BA R
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1.6 MSP-EXP430G2 LaunchPad

_L Value Line

16-bit performance @ 8-bit price

2f ¥ =hog ,u
EeAARE N <

Mixed Signal Processor
Ultra low power

il 2l Ml (g g
SRR RCRCRTTTA N

1) L

- -

Il
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LaunchPad Development Board @

USB (i AN |

=Y P REN
641 eZ430 s
’f SIE A D
BAGIHE A (S MSP43025 {2 F1 4 i

1EXA5
INSTRUMENTS.-

ST - v B

® c02 LaunchPﬂd :

LED1Bk4: '— -
P1.0 & P1.6 S
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2.1 Code Composer Studiofsj 47

> AT THRA XA H AR AR I KA SED (IDED
v flF% debugger, compiler, editor, simulator, OS...
v ZINEERE T Eclipse TR S HEZE

v TN &, KRRV THR AR HEs (430,
DSP, ARM, OMAP......

> HArg A RA: CCSvs
> LREZ T E
v’ EBAE RGN H AR P T X (Linux, Android...)
v ARG, PR
> B[R FFLinux

Trnas
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22 BRES =

> G FrProjects
v LGN ESE project IR, A 85
> Buildik i
v’ P A BuildiE 56 10 H R T Yw 12
v T B T o G 3 I A R, T AT
CCS I # T 2
> Debugifii

v RO R, BB ST
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23T1EE=EEAFZE

Workspace Project Iy Source files

Project 1 i Code and Data

Project 2 Header files 1

Project 3 Library files

Settings and preferences Build and tool settings = -
2 a4, B 1 —AN TR A 6 T

LRI RS g T R

H H) % . » %%@é&ﬂﬁﬁ)\j{ﬁﬁ

K01 TR 25 ) b :

T

FER LS

-
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24 S

% New CCS Project : [
| CCS Project g
Create a new CCS Propect, w

Project name: Helloworkd
Ouputtype: [Emcut -
[¥] Use default loceton

CACCSinstaliehcomsl ‘m'-.\-wthpwr' HelloWorld Browte.

| ey s

Varisnt: 16 -
Connection: | TIM5P430 USEL

b Advanced settings

w Project templates
tyise filter next Creat

[= Empty Projects i
[ Empty Progect
& Empty Assemnbly-only Project
& Empty RTSC Project

{5 Basic Examples

[} 1PC and VO Exarnples

@ ) ) e |
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2.5 FMA[E R IDE 1£In

e

Code Composer Studio

« 3F Bclipse il IDE (ZmiF4%. VA, BEEMRS) , EHTHEN THRA LGS
o« ToPRBIRAEEfr 495 T
o AIERAE TR AR A

o o BRAY 16kB AL [H) PRI AR AS T A T 2

o AR, £ThEE. 120 KA HRRA

IAR Embedded Workbench

« DIRETRCKH) 2R =75 IDE /™, FCH T HEE T ANSG#HE. BIEHTHE MSP430
A F AL E S

o ATRAE G0 P RRA !
o GBI 4/8/16kB UHS 2 [A] PR (Kickstart) fASA] T 2
o AfiRA RS, SThEE. 30 TR HIBRRLA

T MSPGCC

CC E - HF MSP430 f4 58 . JHIE. GCC T E#

= » & GNU C it (GCO). I &mas MRS (binutils). k4% (GDB)

= tl ) B - T.HA7E Windows. Linux, BSD M At K% Unix BiA#4E R4 EAEH
= ? = « WEPHEHIEVIN: http://mspgee.sourceforge.net/

R

Other MSP430 IDE options are available! Learn more @ www.ti.com/msp430tools
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Labl: Code Composer Studio

* Labl:
o QlJEE—NHr ¥ workspace
« fl]# Lab1 Project A =
« fEProject 175 1.C 3L A4 Vi 5 »'{mmm RESET
* X Projectit 174w ¥ 51zl Y T

I3 TEXAS
INSTRUMENTS




Step 1: #1#& CCS workspace

e

> Xk ElbR, 35 CCS v5

> HARIGEFEHINEAE, W EH —Workspace || 1%

L Workspace Launcher

Select a workspace

Code Composer Studio stores your projects in a folder called a workspace.,
Choose a workspace Folder to use For this session.

Workspace: ‘D:'gworkbench'l,CCS'lﬂGK LaunchPad ODW

v|| Browse. .. |

X

[Juse this as the default and da not ask again

l

OK

] [ Cancel

{

TEXAS
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Step 2: £1/7Z a CCS Project

> File > New > CCS Project l
> Project £ FK: Labl ;:m |
> Device>Family: MSP430 Sy

> Variant: MSP430G2553 ———

Faruly: ?Nspd%n b

Yoriant: |

» Project templates and examples | -

v | |MEP43DG2IS2 v
jap: | T1MSDY20 USEL [Defauk]

¥ Edvanced settings

» : Empty Project SNT——

Creat=s an spty project fuly nitekesa iy |
the selerted device

3 [ Empty Projects -
|8 Emoty Project
& Empty Assemichy-onty Project
[ Empty RTSC Project

|8 Empty Grace (M5 P430] Projed:
= [ Baic Evamples
3 Blirk The LED
|55 Helo world
= rhia

= Frmmrime |
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Step 3: ZECCS Project 7510315

» Project > Add Files
» Navigate to Lab source folder | ... - os-a

» And select : L

Decuments

» Temperature_Sense_Demo.c o

% CCS Edit - Lab7/main.cfg  Code Composer Studio A
Fie Edit Vew MNavigate EZBIEHS Run  Scripts Wirdos  Help ‘j!
:FS - @, - 75 News CCS Prosect Vi i
= : CCS Example Projects
L Project Explorer &3 ~ - 3
?% {Active D¢ o1y Build all Ckri+E ‘\é Fiks pame: Tempershas_Senss_[lemn o - Upen
i madCirdontons | serone e 5
1. ; Build Praject !
? 'Ht :::ms Build working Set »
+ L_ hk.n?s 309245 S
| % ke mimepd 1 Build Automatically 8 Tl i
* |L remperaurs_se ¥ File Operation

Build Opticns ..
T MSP430G24952.C o

* l%- Lah? select how files should be Frported Into the project:
# 1= Lab3
# & Labt E ek Existing CCS/CCE Edipse Froect @ copy fils
S Labs [ Inport Legacy CCSv3.3 Projed O ko filss
¥ e Labs
PATE bak? ks
@) L oo | l Carcel I
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CCS 5 H — C/C++ Perspective Overview

C/C++ mE A

¥ C/C++ - Lab_3_soin.c - Code Composer Studio (Licensed)
Eie Edt Yiew pavgats Project Targst Teois Window Help
= %a G- L ¥ v L= o oebug Fic
5 € Cr Frojacks | < Flash_tha LED.c d) Lab_3_solr % Outting
: Iethegs = | (zemp - . & 40347
& ke Fash_the_(ED ; B g MueSen
% &b Lab_2 & hal_ucsh
= b Lab_3 [Active - Lab 3] = hal PHMLE
& O Binoris W nal_iSkh
e ¥ M mdudes F STATUS_PASS
" Buse_MAL = HEDE ® STATUS_FAL
& 5> Lsh 3 # USE_STRINC_LEW
# il Lab 3 _soinc # Cens
1, MIFS30F5 A poamil [acive] o C_oms
Hoadearg || Snmaa, oo isagl| -5 P
= Ink_msp A J0F4 38R, ove F_bens
_‘J.K/ % HU &1 Lab 4 # Foonas
- # & Lab_3 ] halBoardit
PrOJ ects = Lab 6 | hataDCine
v formmse_tomparabura_o
uEsigued char format teoperature sgring(unsigued int degrees, unsigned oba ® USE_stnng
& " remp
ursigned char Bundre = s M=
GRS Lgnad vl
®  forvel_Teenpieanrs_ 9
52 =  halBosndlit
= haloCiit
-
L3 3
2 Consgie X 2 Problemn »
flah 3 [Project Dabug Session| TTMSPI30 USEL/MSP4IR ( 0 arror, § warnings, 0 infoe - .
- mil Q- Descriphan Raozoures
PSE430: Pro caded. Code Size - Tew
Problenis View
< ¥ € ¥ e | = [ B . Q_j_—:
Console 7 * /s Build 45k,

o i 7~BuildfE & Code Window JHerror, warningZy




CCS 5% | — Debug Perspective Overview @

Debug - [f

% Debug - Lab_3_soln.c - Code Composer Studio (Licensed)

Ele Edt Yew Jpagate Projert Target Tools Window Mol
G SuvEE v R 5 v Cofe g
R * R @ & T 7 S0 el (1) 5 [wetch (4] rasipetnts
= By Lab_3 [Lnb 3] - T1 MSP430 USEL/MERI0 [Froject Dobug Session] Name Vike
= 1% Dewiece - IniDegs 364 mSHFD WS
= ¥ Threod [rain] (Suspenced) " IntDegF 67 maFA urmsgned int
= 0 rmani) ot Lab_3_soin.c:71 Ge0noia
B | o_nD0_noesii() at bootc 139 aScI8

T t ng_ﬁu J TIMERE0 USE]/MEREIA (1:20:45 PM)
arge ol TIMEPS30 USBLMERII0: CID (1:25:40 FM) .
L] Star' |51 Flesh_the_LED ¢ 8 Latr_3_soln.c 1% = O & Fegieers (11 3 - |

IntDegC = (isemp - 1033) = 667 / 408G

Bi| ¥ a
L] Stop &3 foImat_Tenperature stzing(IntbegC, *C°)i

Grd Leyout ~
; T = ¥8 Core Registers
L] Halt o g .1 : T FC=0moms AR

pilegs = {|temp 6 i SR=0u0000
= foImat_tempECanEIE SLILD £ T R =0 a002004 G=0ei00007
hd Stepplllg - . _ =5 cpesacissili —— SET SEERRPOLNT EERE g ’

s Stack Trace

InCESEL

erinl CommaniOaTion modRle TO seid datn over UNE

11=hDEFAFE
Rzt Ppg HT‘ 4301’-‘5 %E
. oG ($UBB_scringid)},USB_SIRING LEN+1)) it It_ ”"I < | == ]
Saliteb i em e - =gl0 —
- 4 e ADCIZ
I\
Seiay sysims(3309000 % YA CRCI6 /.
i w I oma
: 5 &4l Flnsh T %’I?%%{E
‘- w B MPY_16_ Makipler__165_BI
snsigned skar farma: terparaturs_srsing(caligeed Lt Segeess, Snaigned shar = osr f 4 8 MPY 33 Mubipbor__32 81 ™ FLaSh
=4 oy : " 5 B Port_a e
b e B i 8 Port_1_2
CE ansiqued abar ] " =L
N il & wocr .| RAM, Info,
< 3

m,-.,..-mg. T T S segment
30_3 [Project Debug Session] T1 MSP430 USHI/MSPAI0 [1:259:46 ) | Y f_t | = e
% 3 Program Loaded, Code Eime Textr 1042 bjres Cater 37 bytes » {E% EJ—K‘ H

v B

R /MM B CodeSize Code Window

I3 TEXAS

INSTRUMENTS



Step 4: Build & Debug a CCS Project

WC/Cr+ -

| & L rimsh_the_

g [Active - Debug]

Eile Edit View MNavigaie Project Target Tools
o 18 P
| R o4+ projecss 33 _flkget Configurations| = 3

-

HBik“BUG” , E"I Projectitt 17 Build
I ER R IS

Flash_the_LED.c - Code Composer Studio (Licensed)

Windove  Help

[& Flash_the_LED

void main(void)
WDICTL = WDTFW + WDTHOLD:

PAOUT = Ox00:

PIDIR |= BITO:

WDICTTL o00;

SFRIE1

= WDT_ADLY 1
|= WOTIE:

__cnable ioterzuptils

36 #aTConoOT llmer 10t

doraoma vector = WDI
£

B Congola %

=tarminated> Fash_the_LED [Project Debug Sessiof
X% @il #B-r3-
3P430: Frogram loadsd. Cods Size -

£§ 45 Debug | Bk /e~
=
~
14 WDT fc oy
WD sutirce by A
nable WOT 1 -
LLODIC Jachal nte
c& routin G
3|
E: problems e
10 errors, @ viarnings, 0 infos
Descripion = Re
b »
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Step 5: I&Z1T,

221 CCS Project

¥ Debug - Flash_the_LED.c - Code Composer Studio (Licensed)

File Edit View Navigate Project Target Tools
RE  EndB i X-iF 4
% Debug =
=] ,‘P’ Flash_the_LED [Debisg] - TI MSP430 LISB1/MSP430 [Frojed
= % Device
i (e nd )
o = 0 main(} ot Flash_the_LED.<:25 (x052¢
Gy 9 = 1 cnO0_noini_noexis’) at boot.c:154 bascle
‘E{T s TTMSP430 USBI/MSP430 [11:38:47 AM)
i T1MSP430 USB1/MSP430: CID {11:38:47 AM)

Window Help

[ Flash_the_LED.c

n{vaid) ~

vold mai
=iz WOTCTL = WDTPW + WDTHOLD; 2

PICUT = 0x00;

FIDIR |- DITO:

WDTCTL — WDT_ADLY 1000:

Disnssembly (main) =

ASCUTIAN, S E

| Enter location here

maint
4082 SAE0 OLSC
43C2 0202
Lalz D204
{052
D3g2
noaa

| Emry

nile

451c
0110

CHSEXIT, abort:
4303

_fstem pre init:

MOV &

BET

#0x5ag0, cRatchdog Timer
sfors_1 2 PIOUT
#1,&f0rc 1 2 PLEIR
#0x5a3c, cNatchdog Timer
#1,:3TR_ Special Functi

#1,712

(CELLY

82 byces

Daca: 4 byces
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430Ware—[RiRFZEFHEZTLE

File Edit View Neagate Project Run Scripts  Wind L

F . LS " i o ¥ Wecometo CCS E5 W CCS Debug !m »
- ’ z P = | T = CC5S Developer Site -
LPraect Explover 10| — | T L ] €CS Suppott ﬁ] 'd.? | ~ ]

7)) Help Contents
T Search
Chymamic Help

Key Asust.. Chrts Shift+L
Tips end Tricks...
Cheat Sheets.,.

Code Composer Studio Licensing Infomation
Check for Updates

Trstall New Softwire...

Eclipse Marketplace...

Aboiut Code Composer Stufia

B Console = 4 B v 9 T 0|2 Poblems 2 | 47 Search =
Nor comesuies 1o chsplay at i v Ditermy — - =
Desenption k

¥ Licensed
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430Ware—[RiFEfFZE[FH A TLE

CFlle EGU View havigate m,en Run Scgts Window Hesp
g Pt - i P L oo - _lbaccsnwugu_'

- e

me il =[E" = 5| @ nresource explorer 13 =
Packages: M Devices: | A Topics: | Al -,.? )
uRL: .
Welcome to Code Composer Studio v5
You can bring this page up af any tfme by selecting Welcome from the Help meanu
-y
="  New Project .~ Highlights
E}|
o Hk » COEZElD
B  Eanpes e Welcome Lo Grace
Explore the exafiole projecss that - stem Analy2cr
d an your
O mpUter,
l"" 14
v dmean Projec Getting Started
6 Support
-
B Corsae 4| o - v = O|[IE o 3] 9 5o ven
Mo consales to drpley at this trme 0 ey
! Diaseription R
| ;

1 Licenzed 0 ihens selected
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430Ware— R 1RITzF A AT E

e CCSEdR-TIR
File Edit View Na

9 v - v [ % CCSDebug [F1 7
IR e — B I R (e 5

Packages: (Al = Deviceg - ~  Topics \ s

Esample Piojects

ate  Progct  Run  Scrgpis  Window  Help

L Project Explorer. &

MSP4 30ware

& ml

F Develapment Toals

L e e

B MSP-ExPe

& MSP-E0Pd 30FRST
¥ Libraries

B # I SRR

Cl Comale I -

Licensed
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430Ware—|R1RIEZEFH X T E

\

T O U7 71 Resource Bxphoses 73

Pg:kag“: : Al »  Deaces Al »| Topics =T

s 3gda

a5 MR ware

F MEPA0GIe
User's Guscle

B Datacheets

PO Eratasheets

e User Brpenience Propect

= Deuign Files

B Conscle ! - . O | 2 Problems 1T | 47 Sesich = m|

Licensed
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430Ware—'|R1RFZ [ F %

File EOt View Navige Project Run Senpls Window Help

i M L Gy 37 My CCSDebug [

£ project Explorer | :' ' (] MiResource Exploses. ] =
Bitc2E R RGN E Packages: [a | Deaces (Ml »| Topes :__"‘ -
?:"U“‘{I’ji‘—- Guide, g gl Ui =
Datashect, 7~#{LE i‘;ﬁ‘?m"""‘

Bl K Gracesfl. & WP DG
R FeOMIFRT \ sy
B (LaunchPad) A% i

¥ Errabasheets
Sl 4 s 3o ¥ Code Bamples
AFF T, , S e MSP430G2xx
UserGuide, #&E5EBFF P Devel Yook )

BA K i 0. :

¥ hide description

16 bit MiCrocontrofier Sernes
3062 fLaunchPed) _

MEF 0 e b i Hizr Y
k Start Gunde

S Liner's Guide

1 Uses Experiensce Broyect

. Design Files

B Console 1 F G- 08 2 vEh

. Problems ¥ Search

Licenzed
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430Ware—[RiFEfFZE[FH A TLE

/

e Ede View HNrvgats Plorerx Fun  Scripts  Window  Help

=
. b ai ¥ CCspebug (551
) T1Resourcs Explorer 8
Packages: 4l w| Devicer | AN w| Topiex All 2 & >
3 MEERMARI rrapi 3 gln uRL M
B, ErEasias | - *“‘""“;"‘f“‘ :
- evices i s -
. - ' User Experience Project
Uhl.aunch?adﬁ:ﬁﬁm 4 P Development Tools
¥ “zi:':‘jln:‘ ;t:::'hp"'j" This s the out-oLihe-box sofiware for MSP-EXPEIOG? |
[._'Z“‘ User Eapenence Project !
L e s These are the steps to import the project, bulld the project, and debug the project.
2 BERAER
sep1 fprim v
ek on ihe Jnk above o T [ME Dreysc i Cd 18 SradaDes v (e
Project Explarar vies, & o fites. T
modify sourcs code. doubie clicks on the souros file miect (0 oosn the
stiurce flle sdfor
Step2. & Build the imported project J
T'o change bund aptons, nghf oick on he project snd seiec! Properfies from fhe >
]
B Cansole & (B it 8y | E problems 51+ Search Bzl
CDT Build Console [2553handson] |d tems
> ! Descnption - [
|
L} ' - ! . mn "
i Licenses O e selecied Building woropace
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430Ware—|RiRIZFF

Flle EQN View Nangale Proedt Fun Snpts Window Help

[~ b Sl G i AR A T %y <CsDeeg [
[ Project Expiorer 17 | JGH = || (D T Resource Explorer
S5 MSP-EXPAIOG2-Lanschpad [Active | 1 [ oreessssase =
& Binanes | ® -
Fli Inchudes x [
Debug =
Rl cmd - 3
f iz un e
% MSPA30GZIL .comnl [ ficthe
Wrmain, & o oo o e
- 13 vis UART, netifying ST
FiEHEERE -
WD wfke amithing bbe 4
3 t 1 transmissd
Taza TAs trumant b {
Include “mupalogaiai_h®
ipedefine  LED sIT8
ov Bdefine LEDZ BITE
1 Fdefine LED_DIR P18 -
| i
B Consale 3 B 1 | = D rri>=0| 8 Problens 55 |4 Search pizziisn &
DT Build Conzels |MSP-EXPMINGED Liunchpad) 0 emees, 1 waiming, 0 cthers
-0 “PSP-EXPAIBGZ-Launchpad. out™ = fmain.cbi” -1"Iibc.a™ >
"/ 1nk_scpa3eg223]  cnd* Description Rk
tLinkings b Warrenge (1 tem)
*Finished building terpet: MSP-EXP430G2 -Launchped.out”
reve Bulla Fintshed ***®
" ’ . 4 )
Licensad Virdtabie Smad Insert
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Agenda

. Value Line &/}

+ Code Composer Studio

. CPULEARN PR SE
Wi &GEATO

V- EN S AR AIWDT

- ARDIFE AL BT

+ ADC10 } Comparator_A+
~ BT

+ Grace

10, HA UM R 2 B R T 56

o R0 1 Nt W N =
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3.1 MSP430G2xx 2544

I FE
—0.1uA [ﬁf Eﬁﬁﬁ Clock FLASH RAM
— 0.8uA FFHLAE .
—220uA / IMIPS T ¥ T ' 3
—<lus H]L@F@EEE RIsc MAB, 16
— <50nA ¥ I Y IR cPU
— BIFEREE (BOR) TS ;

7 - g
—0.5k-16kB R4t Al drfE ACLK

JTAG/Debug

h

=

(w]

®
/I-‘ 1
o
h

Digital Analog
(ISP) Flash smcLk | Peripherall | Peripheral

— 16-bit Timer _Bl _
—SPI, I12C, UART
— 10bit ADC

— IR A AT H
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3.2 16-{if RISC CPU

o HFR 1 -0k B A28 SO I 1EQIPC | 0I
~4 B8 — =
12 A A Ea——
— ¢ B in#s [Re ]

« RISC 224 o —
— 27 MRS [Rz 1
24 i EIBS | R8 1
7 FHER = —

» Atomic NAF2 W {731k [CRii ]

* Bit, byte &z word AbEE : == ‘ :

cHBRAER (CG, NN i —
Hﬁﬁgﬁiél‘m ) 16 |- 47 Trte

16-bit ALU
v<% |
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> PR PC
v I — 5 BN A A P B ) R4 I ik
v 166 THEES, W E T 64K i 7 A

> HEFR IR EFSP
v\ AT AR T H ki

v JAEEARR, SP-2, BAZYE: BUE AR, R
:H%! , SP+2

> IREHFAF4SR
voOOIRESERS: B TRREL SR R AR
v EiilsE: PR

|
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(5~
-

5 4 3

W SCG1 SCGO0 | OscOFF | CPUOFF| GIE N A
x* & W %'
Ci#itE HERGERTERONCRE.FHMCEY
” Z¥E MERGRAYEH IR . TR ZHEM
ﬁ N iR HERSR YN NEBN. SN NED
& YENERBEATORANMY VRO EHNE DT,
ViElins EW+E8 =& iE ¥ — i - i %
M+ N¥%=FN ¥ —ER=F%K
- 00 5 5 e O
; GIE B i CPU & wi 1 o7 I i o2 5
Ll 1 F R
i GIE M {1 CPU 7w i o 56 06 b 5
CPUOFF (& CPUOFF (@] {8 CPU #f A XM 8L, 0T B H & foiFpy s
g CPU & #M{ Wi CPU M
" . B {2 OscOFF § fi (k9 25 8 40 95 1k &, B {7 OscOFF ] ¢
e ST
CPUOFF i . 0] i NM1 ( ¥
M LiE S g B A0 b W R BN

W foVF) ¥ CPU m

SCGO,SCG 0 o 8 8 1

SCG1 B {2 %M SMCLK
SCGO B %M DCO % 4 38

-
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> HHORAELRCG

e

v SEANHAPE AT UL E SR A ek
v TR B BUE B S kAR E X, B seenT LB
AR -1, 0. 1. 2. 4. 8

e As L kR #
Rz B - N BEEL
R2 01 (0) 00 bt 8
R2 10 00004 H +4 UM
R2 11 00008 H +8 {49 =
R3 00 00000H 0FLH
R3 Tn 00001H 1
R3 10 00002H +2 {iikm
R3 11 OFFFFH —1 Fit N
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B8 X b O S = WA RSN

® FARERFKNES.

© X 6 i J B P A R BOR W B WS E MR

® RV IR G4 M.

® 56 Fr A M — YT AR L B0 T E B A0 SR MR R IR Y S 3% MR R2 5K R3
WA, REFHFRSR/R2AERREAMFAES IRATEEEAR. Hen I
fr As G SXHF R F AL 3, WAL MARIB, R2 5 R3 FRNEE BN AR
AT RAFIETMREBEY - FFBRIER.

© WMAREMMEMHLNE LA MO SRBUB, FIXH I M CPUSBRENA, B
TROHATHE 27 K64, Mg .

CLR dst

HEMA .

MOV  #0,dst

Joep 20 hiCMBIF LA As=00 19 R3 RHAR,

-
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3.3 N7FRR ST =\

G2452 shown
OFFFFh
. WEAHE: BiE)JTAG REAL OFFEOR| THIRER
K (ISP) FFDFh K ZZ/ROM
. GHRHERE 2.2V, S 0=90h
G I
- EAEfEES: FBS12 F (0-n). OtOFEn| A
A Bl A SR bR I
- {5 R fFftss: FEB64 775 (A-D) o
- Section A {1, B {FL FH (A 0200h AN
Hdw, FFrreie 01FFh Iy
X . 0100h
o T YRIENATEN KAERS — :
010h SHL5h B
°';: S TR AL A 7R
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FlashTF{i#28 9 EX

4 KB + 256 byte

xxFFh
Gl FHFEh Segment0 Block
4-kbyte FEOOh xxCOh
Flash FDFFh xxBFh B
. ock
Main Memory FCOOh Segment1 *xxB0h
7 Fh
F000n Segment2 xx40h ek
10FFh 256-byte 4\ xx3Fh -
Flash Segment3 xx00h s
1000h | |Information Memory|
' \ Segment4
\ o\
\ \ Segmentd
"u\ \ Segmentt
\ \ FOOOR Segment?
E X
\ 10FFh
SegmentA
\
'\ SegmentB
\
'.\ SegmentC

\  1000h SegmentD
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e

» Segment A
v’ T DL T LOCKA R (R ¥ ke b 4748 5
« LOCKA=1, Segment ANGES5 AR, HABMIE
ST A 70 BB B B 4t DR B SR
- LOCKA=0, n]LU%HAhFlash—FERHTHERRATE A

fIHRAE
> Segment B. C. D7EBHERRIIREMHERE, SLOCKAARL
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34 HHRG ==\

o HEAKIIFEMESIYR Y 2% (VLO) VLO
—4—20kHz (S AHH12kHz) Min. Puls ‘ | ACLK
— 500nA %M{ﬁﬁ Filter > Peripherals
_0.5%/° Cand4%/V EF  32768H} WL
o AN AT B (LFXT1) = jSZ 0SC_Faul jjﬂ MoLK
— B AT S LAY [ £ RGN
— W BE P OSC_Fault — -
Z:
- Eﬂ(\{q:' ‘ﬂfg&%% DCO " Peripherals
2 SN Ah
+ Digitally Controlled Oscillator (DCO) | 1\ - TRENH
— 0-to-16MHz MCLK #1 SMCLK HiDCOCLK
- s it (~1.1 MHz)
£ 3% ﬁ% ACLK i LFXT1CLK #&ft (LF
— ) ®&HE (Flash IM.) ik, 6pF Rk )
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3.5 DCOREE =\

> Digitally Controlled Oscillator, 7 %7 RCYR Y #s
> DCORMARFEHE L R . FAERIR AR BT —E HA

E%& ] DUGE I A B A7 A A 7 R 5 3 SR

> iR

CPUOFF

DCOCLK on
XSELMI 1 m:_‘__
SCG1 ootk

SELSg—i
| DCOCLK
SME‘K POR DCO Gen_on

SCGOw é >__—.‘.| on

O:0ff

I3 TEXAS

INSTRUMENTS



B A R RO 122 1) B 77 =1

DCOCTL DCO 34 & 7728
7 6 5 4 3 2 1 0
DCO.2 | DCO.1 | DCO.0O | MOD.4 | MOD.3 | MOD.2 | MOD.1 | MOD.O

e

DCO.0-DCO.4 E X 8 FpHIFEZ—, oJLAZrELYY DCOCLK 4%, AR AEE
10%. 8 HE A Bl R4 S B iuE .

MOD.0-MOD.4 g X {F 32 4~ DCO Ji 46 A B Fdco+1 A%, Wi fc T &) DCO Ji i

13 Fdco i}, =ik DCO M DCO+1 iz FRIM R4 . WK DCO HEh 7, For
CEEFFR AR, N AR H MOD.0-MOD 4 i 17T S5 % .
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BCSCTL1 AN REHEHFHFRE1

7 6 5 4 3 2 1 0
XT20FF | TXS | DIVA.1 DIVA.O XTaoV Rsel.2 | Resl.1 | Resl.0

XT20FF #54] XT2 % 209778 5 X H.
TX20FF=0, XT2 I HBIFi5.
TX20FF=1, TX2 %% K5H CBRih TX2 XH)

XTS 56 LEXT1 TEREK, ERRFLE LA RZHSEREN M.
XTS=0, LFXT1 TAE{EEMEEERX (BKil).
XTS=1, LFXT1 T{E{EmMiat (o2 s o S AE I i m At e gD .

DIVA.0 DIVA.1 %4 ACLK 45 %il.

0  AaH (B
1 2 54
2 444
3 8 4aHM

XT5V {7 E R o.

Resl1.0, Resll.1, Resll.? ={7#FHIFEAN N EEELLRCERREIE,
Resl=0, EFREAIFRKRAEE,

Resl=7, RO HRERE.
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BCSCTL2 HEA B b R G045 B & 77 2% 2

7

6

J

4

1

SELM. 1 | SELM. 0

DIVM. 1

DIVM. 0

SELS

DIVS. 1

DIVS. 0

DCOR

SELM. 1 SELM. 0 i%+F MCLK Wb

0 B85 4 DCOCLK (Bkik)
1 W#bds 4 DCOCLK

2 BEpdE N LFXTICLK (X MSP430F11/12X) , H#hiih XT2CLK (X}

+ MSP430F13/14/15/16X) ;

3 WP LFTXTICLK.

DIVM. 1 DIVM. 0 i%+#F MCLK 4340

0 14r%m (BN
1 2 4340
2 4 450
3 8 4

SELS i+ SMCLK i+ #pifii
0 Wby % DCOCLK (#hik)

1 B 4hJ 4 LFXT1CLK (%) MSP430F11/12X) , BHehyi & XT2CLK (%

-+ MSP430F13/14/15/16X) .

{
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DIVS. 1 DIVS.0 i&#F SMCLK 43#i.
1 4340
2 4340
4 41 %
8 714

o

e DD -

DCOR i%Z#F DCO HPH
0 WiBHH
L S b Power Up Clear, /{55
PUC {5 52 J5, DCOCLK #% [ Zhik 3¢ MCLK B &p{5 S, T, MCLK [ &hys
Al LA A1 E b LEXT1 8 XT2. @B FW F.
[1] 8|fI 0scOff
(2] i%PB% OFIFG
[3] ZEBZFFE /D 50us
[4] FHIXKITE OFIFG, WA E A, MES (3], (410, HEF| OFIFG=0
K1k
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e

DCO Calibration Data (provided from factory in flash info memory segment A)
DCO Frequency Calibration Register Size Address
1 MHz CALBC1_1MHz byte 010FFh
CALDCO_1MHz byte 010FEh
8 MHz CALBC1_8MHz byte 010FDh
CALDCO_8MHz byte 010FCh
12 MHz CALBC1_12MHz byte 010FBh
CALDCO_12MHz byte 010FAh
16 MHz CALBC1_16MHz byte 010F9h
CALDCO_16MHz byte 010F8h

// Setting the DCO to 1IMHz
if (CALBC1_1MHZ ==O0xFF || CALDCO_IMHZ == OXFF)

while (1) ; // Erased calibration data? Trap!
BCSCTL1 = CALBC1_1MHZ; // Set range
DCOCTL CALDCO_1MHZ; // Set DCO step + modulation
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3.6 VLOK

Calibrated 1 MHz DCO

D TAR

fw_o = 8MHz/Counts

|

— CCRx

e R e

RSP E————

ACLK/8 from VLO

o EiEAT BANEI VLOBA TR 1

& JEN 2% Timer A 4495 K A HE R IMHz DCO
o X HVLORAE M ACLK/8IHAT TS Hligk

¢ fVLO = 8MHz/Counts

& SEAFE (SLAA340)
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Z4t MCLK & Vce =\

A

Legen
16 MHz

7
7/
7/////

/
18V 22V 27V 33V 3

Supply Voltage -V

& BB B R B 25 VCCAR L C
¢ JME LDOKS L 2%
& BVCCIK TR BN TAEBREN, REGET/ERENRE

Supply voltage range,
during flash memory

programming

Supply voltage range,

///// during program e r.:utlon
pa

System Frequency -MHz

>

=11

v
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e Lab2
e Import Lab2 project to Workspace
e Setup DCO = 1MHz
e Use DCO/8 as MCLK, LED Blink
e Use VLO/8 as MCLK, LED Blink

J@
1

i R32
'L.--er

( I
(e ]
n
o
d_‘

Texas 5
INSTRUMENTS -

%; W !3.1:-:“ -

LaunchPad

{
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e

// Configure Basic Clock
Bcscrrni 4~ T T T T T
pcocTtL =1 ;7( Set DCO step + modulation
BCSCTL3 |= LFXT1S 2} /7 Set LFXTI

—

77 Configyure MCLK. .
—Jp BCSCTL2 | =| i+ DIVM 3; // Set MCLK

« Reference User's Guide, Datasheet & Schematic
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BRI F1F s

5.3.3 BCSCTLZ2, Basic Clock System Control Register 2

7 6 5 < 3 2 1 0
| SELMx | DIVMx |  sELs | DIVSx [ pcor@ |
rw-0 rw-0 rw-0 rw-0 rw-0 rw-0 rw-0 rw-0
SELMx Bits 7-6 Select MCLK. These bits select the MCLK source.
00 DCOCLK
01 DCOCLK
10 XT2%LK when XT2 oscillator present on-chip. LFXT1CLK or VLOCLK when XT2 oscillator not present
on-chip.
11 LFXT1CLK or VLOCLK
DIVMx Bits 5-4 Divider for MCLK
00 "
01 2
10 4
11 8
SELS Bit3 Select SMCLK. This bit selects the SMCLK source.
0 DCOCLK
1 XT2CLK when XT2 oscillator present. LFXT1CLK or VLOCLK when XT2 oscillator not present
DIVSx Bits 2-1 Divider for SMCLK
00 1
01 2
10 14
11 8
DCOR Bit 0 DCO resistor select. Not available in all devices. See the device-specific data sheet.
0 Internal resistor
1 External resistor

i3 TEXAS
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e

// Configure Basic Clock
BCSCTL1 &4 CALBC1 1MHZ;| // Set range
DCOCTL ='cALDCO 1MHZ; | // Set DCO step + modulation

BCSCTL3 |= LFXT1S Z;// Set LFXTI1

—

// Configyre MCLK. .
—» BCSCTL2 |=|_SELM 1 |+ DIVM 3; // Set MCLK

P

MMCLK, Bl 4541247 1 I BfREAT 750
DIVM_0: MCLK=1M

DIVM_1: MCLK=1M/2

DIVM_2: MCLK=1M/4

DIVM_3: MCLK=1M/8
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» ECCSH A] LISk et g it T B E

[] Temperature_Sense_Demo.c | lg] Lab2.c lg| Laba.c L] Labd.c l€] Lab4_1.c Iﬁ] msp430g24s2.h &3

262 #define DIVA 2 (Ox20) /* ACLK Divider 2: /4 */

263 #define DIVA 3 (0x30) /* ACLEK Divider 3: /8 */

264

2 DIVSO0 (0x02) /% SNCLK Divider 0 #/

2 DIVS1 (Ox04) /* SMCLK Divider 1 =%/

2 SELS (Ox08) /% SHCLK Source Select 0:DCOCLK / 1:XT2CLK/LFXTCLK */

A DIVNO (Ox10) /* MCLE Divider 0 */

2 DIVN1 (Ox20) /* HCLK Divider 1 */

270 #define SELMO (Ox40) /* MCLE Source Select 0 */

271 #define SELM1 (Ox80) /* MNCLE Source Select 1 #/

27e

273 #define DIVS O (0=00) /* SHCLK Diwvider 0: /1 */

274 #idefine DIVS 1 {Ox02) /* SHCLE Divider 1: /2 */

275 fidefine DIVS 2 (Ox04) /* SHCLK Diwvider 2: /4 */

276 #define DIVS_3 (Ox06) /% SMCLK Divider 3: /8 t/

2

276 ##define DIVH O (Ox00) /* MCLEK Divider 0: /1 */

2794#define DIVHM 1 (0Ox10) /* MCLE Divider 1: f2 */

280 #define DIVH 2 (Ox20) /% MCLE Divider 2: /4 *#/

281 ##define DIVH 3 (0Ox30) /% MCLE Divider 3: /8 #/
SELM O (Ox00) /* MNCLEK Source Select 0: DCOCLEK */
SELM 1 (0Ox40) /* HCLK Source Select 1: DCOCLEK */
SELM 2 (0x80) /% NCLE Source Select 2: XTZCLK/LFXTCLK */
SELM 3 (OxC0) /* MCLE Source Select 3: LFXTCLK */
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Agenda

. Value Line &/}

+ Code Composer Studio

+ CPURIEAI B R 4t
i E IO

V- EN S AR AIWDT

- ARDIFE AL BT

+ ADC10 } Comparator_A+
~ BT

+ Grace

10, HA UM R 2 B R T 56

o R0 1 N Ut b W N =
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4.1 FRETFAMHER =\

O ZEA Wk 55 F2
— SEREHETIEAEPATHIIRS; R T —4&182 HIPCHE: %
— REFAF 4 SRIEEe; EFER VLT LA K+
— FHWHERER S R AL
o« AN EAWE, W HBIRAL
o FHNZHWE, WRFFEACIRGS, A2
— SRiFZEF: LIMMEfMERIIFEAR; HTGIERS, 2RIE3ITHE 2 W
— PCIR IS FHERF, PATAHN I T REF?

Before After
Interrupt Interrupt
Item1 Item1
SP —» Item2 TOS Item2
PC
SP—» SR TOS
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4.2 Vector Table

SYSTEM WORD
INTERRUPT SOURCE INTERRUPT FLAG INTERRUPT ADDRESS PRIORITY
Power-Up PORIFG
External Reset RSTIFG
Watchdog Timer+ WDTIFG Reset OFFFER 31, highest
Flash key violation KEYV®
PC out-of-range!")
NMI NMIIFG (non)-maskable
Oscillator fault OFIFG (non)-maskable OFFFCh 30
Flash memory access violation ACCVIFG23) (non)-maskable
Timeri_A3 TA1CCRO CCIFG*¥ maskable OFFFAQ 29
Timerl_A3 TA1CCR% m:g,:g:,m CCIFG, il OFFF8h 28
Comparator_A+ cAIFG® maskable OFFF6h 27
Watchdog Timer+ WDTIFG maskable OFFF4h 26
Timer0_A3 TAOCCRO CCIFG* maskable OFFF2h 25
Timer0_A3 TAOCCR2 moa‘;{gﬁ ; CCIFG, TAIFG resabie — 24
USCI_AD/USCI_BO receive UCAORXIFG, UCBORXIFG@)()
USCI. B0 12C status maskable OFFEEh 23
USCI_AD/USCI_BO transmit UCAOTXIFG, UCBOTXIFG(2)6)
USCI_BO I2C receive/transmit Eakat OERECH <2
ADC10 ADC10IFG™
(MSP43062x53 only) maskable OFFEAR 21
OFFESh 20
/O Port P2 (up fo eight flags) P2IFG.0 to P2IFG. 7214 maskable OFFE6h 19
IO Port P1 (up to eight flags) P1IFG.0 to P1IFG. 7@ maskable OFFE4h 18
OFFE2h 17
OFFEGh 16
see 7 OFFDEh 15
See @ OFFDE to
OFFCOn 14 to 0, lowest
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4.3 thHf AL IR iR S 42 =\

#pragma vector=WDT VECTOR
__interrupt void WDT ISR (void)

{
IE1 &= ~WDTIE; //disable interrupt

IFG1 &= ~WDTIFG; //clear interrupt flag
WDTCTL = WDTPW + WDTHOLD; //put WDT back in hold state
BUTTON IE |= BUTTON; //Debouncing complete

#pragma vector — IR EE —DNH T IAI K&K ISR
__interrupt void — 1% ISR 44 FR
Jor ) 5 1) IR [FUE
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4.4 GPIOUm

DvCCOj 1 20D DVSS
P1.0/TAOCLK/ACLK/AO/CADY 2 190 XIN/P2.6/TAO.1
P1.1/TAO.0/A1/CA1OY 3 180 XOUT/P2.7
P1.2/TA0.1/A2/CAZY 4 17D TEST/SBWTCK
P1.3/ADC10CLK/CAOUT/VREF-/VEREF-/A3/CA3 O} 5 160 RST/NMI/SBWTDIO
P1.4/TA0.2/SMCLK/A4/VREF+/VEREF+/CA4/TCK] & 15§00 P1.7/SDI/SDA/CAQUT/ATICATITDO/TDI
P1.5/TA0.0/SCLK/AS/CASITMS O} 7 140 P1.6/TA0.1/SDO/SCL/AB/CAB/TDI/TCLK
pP2.0009 8 13[@P2.5
P2109 9 120 P2.4
P2.20310 M@P2.3
GPIO Registera GPIO Code Example
Input Register PxIN
Output Register PxOUT P1DIR I = BIT4;

P1SEL |= BIT4;

Direction Register PxDIR

Function Select PXREN —MMM

Function Select PxSEL

Function Select PxSEL2

P1DIR |= BITO;

l— Interrupt Edge PxIES P1OUT | = BITO:

I Interrupt Enable PxIE D FOI‘ G PIO lnt _ i
e e

|_ _Inietlupz Fl:gs_le_FG_ 1 I »
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INSTRUMENTS




45 5|HIEH

Table 16. Port P1 (P1.4) Pin Functions

AR CONTROL BITS / SIGNALS
(P1.x) o Fa——— P1DIR.x P1SEL.x P1SEL2.x tmoc‘ﬂ_g‘:ﬁ;, JTAGMode | CAPD.y
P1.4/ P1.x (1/0) L0; O 1 ] 0 0 0
SMCLK/ SMCLK 1 1 0 0 0 0
TA0.2/ TAD.2 1 1 1 0 0 0
TAD.CCI2A 0 1 1 0 0 0
VREF+@) 4 VREF+ X X X 1 0 0
VEREF+#) VEREF+ X X X 1 0 0
A4y A4 X X X 1{y=4) 0 0
ca4/ Ca4 X X X 0 1(y=4)
TCK!/ TCK X X .4 1 0
Pin Osc Capacitive sensing X 0 1 0 0

o G 2 IThfE

o Hitselfllsel2d & & BEINEES| I

¢ Z*#datasheet

I3 TEXAS

INSTRUMENTS




Lab3: GPIO

Lab3
o WH P1.3 Niu4l
o %'E P1.0 #545 LED
o R & AT fi K LED#H %%

182 TB4 (05 T0g TOF
L

L ]
o

TexAS
INSTRUMENTS

=1 5
T 94¥

LaunchPad
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PIDIR |= BITO; // Set P1.0 to output direction
PlIES |— BIT3; // P1.3 Hi/lo edge
=™ ™ "= ~BIT3; // P1.3 IFG cleared
—PI |F BIT3; // P1.3 interrupt

____J

—P #pragma vector = I
__interrupt void Port 1 (void)

// Portl interrupt service routine
P10OUT “~= BITO, // P1.0 = toggle
= | &= ~BIT3; // P1.3 IFG cleared
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PIDIR |= BITO; // Set P1.0 to output direction
PlIES |— BIT3; // P1.3 Hi/lo edge
=™ ™ "= ~BIT3; // P1.3 IFG cleared
—PI |F BIT3; // P1.3 interrupt

____J

—P #pragma vector = I
__interrupt void Port 1 (void)

// Portl interrupt service routine
P10OUT “~= BITO, // P1.0 = toggle
= | &= ~BIT3; // P1.3 IFG cleared
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PIDIR |= BITO; // Set P1.0 to output direction
( #1IES 4= BIT3; // P1.3 Hi/lo edge
| PIIFG &= ~BIT3; // P1.3 IFG cleared
— | P1IE |J'= BIT3; // P1.3 interrupt

—p {#pragma vector = PORTI___VECTORI
__interrupt void Port 1 (void)

// Portl interrupt service routine
P10OUT “~= BITO, // P1.0 = toggle
—» | P1IFG §= ~BIT3; // P1.3 IFG cleared
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Agenda

1. Value Line {4}

2. Code Composer Studio

3. CPULEARNB RS

4. i JE IO

5. ENAE AR WDT

6. {RDIFEICAL T

7. ADC10 } Comparator_A+
8. HRATHEAE

9. Grace

10, HA UM R 2 B R T 56
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5.1 Timer A

N . TACLK 16-bit Timer Count
& FH1607 EN 2T EAS ACLK TAR «—]| Mode
SMCLK
o MELE, FRMER. HHY | wo N
e N . ﬂ
o 3P/ B A1 CoIZIITIIS moooTIoeEs
¢ PWM #iiH L ___ _EcRy]

o RS, K
bl 7 conz

N CCI2A Capture
¢ HJfmZDMA CCI2B Mode [ %] TAE‘;FE
GND
\ 4 gjl\lﬁ‘ﬁ%@ﬁﬁ@ VCC L —> Compararator2 |
. CCl
& 43044 Timer A n
SCCIl »— YEN Set
CCIFG2
L Output
Unit2 B
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5.2 Timer A iH#tE=

Stop/Halt Continuous
Timer is halted Timer continuously counts up
OFFFFh
0Oh
Up Up/Down
Timer counts between 0 and CCRO Timer counts between 0 and CCRO and 0
OFFFFh OFFFFh
CCRO CCRO
Oh Oh
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5.3 Timer A F 4]

Timer A Hi3R/LL 5 2 17 S92 TACCRO G5 = A — A B 1y o by 1)

TACCRO CCIFG » TIMERAO_VECTOR
T AN AL R P
TACCRI1, TACCR2 VLK TA FWiksE AT AR, Hik
TATVH W [ &
TACCR1 CCIFG
TACCR2 CCIFG —)Tﬁ%l—b TIMERA1_VECTOR
TAIFG T

i 2 A ] DRI R DT ) ik A R
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5.4 TATVALIEFE F 7= {51

TAIV Source TAIV Contents
No interrupt pending 0
0/|0]0|0|0]|O0|0|O|O|O|Ox|x|x|x|O0 TACCR1 CCIFG 02h
15 0 TACCR2 CCIFG 04h
Reserved 06h
Reserved 08h
TAIFG 0Ah
> Reserved 0Ch
Reserved OEh
#pragma vector = TIMERAl VECTOR O0xF814 add.w &TAIV,PC
__interrupt void TIMERAl_ ISR(void) 0xF818 reti
{ O0xF81A Jjmp 0xF824
switch(__even in range (TAIV,10)) 0xF81C jmp 0xF82A
{ OxF81E reti
case 2 : // TACCR1l CCIFG 0xF820 reti
P1OUT “~= 0x04; break; 0xF822 Jmp 0xF830
case 4 : // TACCR2 CCIFG O0xF824 xor.b #0x4,&Pl0OUT
P1OUT “~= 0x02; break; 0xF828 reti
case 10 : // TAIFG 0xF82A =xor.b #0x2,&P1lOUT
P1lOUT “~= 0x01l; break; OxF82E reti
} 0xF830 =xor.b #0x1,&Pl0OUT
} 0xF834 reti
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5.5 Timer AF=4PWM

CCR2 | CCR2 ) CCR2 i
I 1 ]
] ] ]
MSP430F11X1 'y £
— TEST TA2IP1T | — e —_— —
— Vee P16 |— :
— P25 P15 | — i
— Vss P14 —
—1 XOUuT P13 —
— XIN TRIPNE — — : . s
— RST P11 — CCR1 | CCR1 | CCR1 :
— P2.0 P1.0 — ' :
—1 P2.1 P24 | — ! ! -
— P2.2 P23 — CCRO CCRO CCRO

« PWMZE4 BB 4
o X FNCCREFFSHFIMECE, 7 LLIEAF G2 HFPWM
o TJLIER RIS HE P
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5.6 X Timer ABIEHITHEHFIZH

Example: ADC12
65536

TACCR1 = 557

| TAR

e

o

TAIFG:

2s .,

:_
F

A FIADCHEE

77

&«

TACCR1:
FEUELEIR/ADCih

27

(4

ADC12IFG:
Kb EEADCE;

27

[ ] cpu; BERR

{
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5.7 BI'AE R SF 8 SRR

> B MSP430 23445 WDT
> PP
v EIA
v’ ) P E B A
> A 52 B R P
> IR R e B 2 A A AN [R] 11 B
et B ) B
» Clock®] § ACLK 5{ SMCLK $2 1t
> P RST/NMI 5| A
> WDT+ U h0 T B O3 i

$ 444

i
]
(]
1
1
]
1
1
1
]
16-Bit Password '
Counter Compare !
]
L]
1
]
(]
1 : :
EQU .

] ]
EQu . ‘R/W
] ]
L] ]
1
1
1

Control
Register
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¢ Mi# ACLK/SMCLK % 4= ik,
DUJ i B ik = MCLK i
(WDT+ Eﬁlﬁ%'ﬁyﬁfﬁﬁ) Counter
¢ R4 MCLK H—/>#R(XTAL) e
Feft, Hande ik EkE, N A
MEEKSINCO [Faivsat|
(XTAL W R R R MCLK_'; Logic |;
e
SMCLK—»{1
ACLK—p| 1
T
WDTSSEL—— A EN—WDTHOLD
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WDTE ILi& it i8] & =\

> TEFPORFr B 5 I E AL
> PP aE I —PAT A ENEBRWDT AL E?
v RE—NEEmain() &SRR, DIAEFALZS ERNE 3
» CPURRTERIASE — /T8l I TR GIR
v CHEFRZRARZRA KEVIHAEIRE?
v EE R ESEHAEERKRAMZS B 2$4F F I
v RIS FE __low_level_init() BEH R ME 1A

void main (void)

{
WDTCTL = WDTPW+WDTHOLD; // Stop the dog
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WDT &[5 E B 88 Th ¢ =\

> M N BIENEA PUC P4

> W WDTIE A1 GIE fE2iA R FF N 8 v, WA —A
WDT [a]f7 R Qi A& 2 A7 H )

> 5 I B B AT dm Ik ¢




Lab4: ERFfzFFAAP K

182 T4 195 TRE TB7
L 4

Lab4 ,

o “XF Timer_A FiX 52 Lab23L5; ia
o FiLE Timer_A tH4UAM#: 5100 E —

o

o LTAR=100 K, foth—irhii | (S OO

|

K LEDE: ] oy

o L".‘l LEu. Lé unchPad
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Vi Confli gqure_TimerA

— e E—— oy

—P TACTL = ;1// Source: ACLK, UP mode
ccro = §I00T == === == //Timer count 5100
CCR1 = 100; //Timer count 100
CCTLO = CCIE; //CCRO interrupt enabled
CCTL1 = CCIE; //CCR1 interrupt enabled

// Timer A0 1ntgrm2t_ﬁgrxlfe routine
—P {#pragma vector =)
__interrupt void Timer A0 (vo:l.d)

// Timer Al 1ntg,r;;ugt_,sg,rx.1{:e routine
—P {#pragma vector =)
__interrupt void Timer AI, (vo:.d)
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// Configure TimerA _ _ _ _
—P TACTL EASSEL 1+MC_1+ TAIE;//Source: ACLK, UP mode

CCRO = 51007, — — =~ — =~ = 7 //Timer count 5100
CCR1 = 100; //Timer count 100
CCTLO = CCIE; //CCRO interrupt enabled
CCTL1 = CCIE; //CCR1 interrupt enabled

// Timer A0 interrupt service routine
— #pragma vector =!TIMER A0 VECTOR!

__interrupt void'Timer A0 (void) -

// Timer Al interrupt service routine
—» #pragma vector =!TIMER A1 VECTOR!

__interrupt void “rimexr - 'AI'( void) -
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