


« 44 Val

e Code Composer Studio

« CPU EEAR 4Ptk
- Flfr 5 GPIO

« Timer A 5 WDT+

» MSP430f&Th#E Tt

mparator_A+

ine R

race

AASERERRERTTR




MSP430 RFIMCUFE M

M SP430 | Ultra-Low Power is in our DMNA

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-bitRISC CPU

All devices feature:

= 16-bit timers

= YWatchdo s Timer
= Internal Digitally
O [E]

Controlled

support

= <50 nA pin leakage

= <B ps wakeup

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

LO92

0.9V-1.65V
Speed 4Mhz
ROM to 2kB
RAM to 2kB
GPIO 11

F1xx

Speed BMhz
Flash 1-60kB
RAM to 10kB
GPIO 1448

G2xx

speed 16Mhz [
Flash 0.5-16kB |HeE
RAM o 256kB [

GPIO 10-16

F2xx

=8 speed 16Mhz [
~8 Flash 1-120kB g

RAM to 8kB
GPIO 10-64

8/16Mhz

S Elash 4-120k8 |

RAM to Bk
GPIO 14-80

: Speed 2SMhz |

Flash 8-256kB

=1 512kB coming [

soon.

GPIO 32-83

Easy-to-Use —

CC430 | :

Speed 20Mhz
Flash 8-32kB
RAM to 4kB

™ RAM to 18kB B

All Devices JSom




Ultra-Low
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MSP430 MCU Power Integration :
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Value Line THREEIER

functional block diagram, MSP430G2x31

STINMI

XIM XOuUT ovCC DWVSS P1.x P2x
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: ACLK

Part P1 Port P2

¢ | ciock iy ADC o o
o | System > Flash RAM 0.8 810 21/0
: kB 8 Ch Interrupt Interrupt
' —p P 1288 Autoscan | | capability | | capability
. 1 ch DMA pull-u_p!dnwn pullvup."dnwn
: resistors resistors
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H CPU
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Value Line #hi%

o BITHRE
- 2 12C F1 SPI #) USI
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Code Composer Studio &4}

o HT TI ARG EBHERETF XK (IDE)
- AFEARE. HEFER. FESR. TESR. #IERE (0S) ...
% IDE ET Eclipse FFIERAIELR
- B TI X HEBATY R USRI SR\ ] 2
¢ CCSv5 ETRHEM Eclipse (fE CCS 5.1 HXAKL version 3.7)
- RRH) CCS [RAKEHA Eclipse HIRFTARA

AL BN R IR 2 FR AR Eclipse AR TI TEHBEMNE T —HIUEH
Eclipse 32

- FHAPEERSFIH Eclipse HEHEE

o EREZH LA
- OS MNAERFRIE (Linux. Android...)
- AREGHr. YR

¢ fRIRXHF Linux

o ERA! 445 BY 495 £ ¢
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Wi H [

CCE Project
Create a new CC5 Project,

Vi New(CSProject . .

Project name:  HelloWarld
Output type: | Bsecutable

[] Use default location

Location _C:'-.ECShﬂaII:"I.l:l:svﬁ_'l_Hi!ﬂ'-.mrkspa::".Hdlu'ul'i’urld | Browese... l
[Device

Famil: | M5P430

=|
——— R

Conrection: | TIMSP430 USBL

b Advanced settings

* Project ternplates
[ type fiter test | Creat

5] Empty Projects ferd
|y Empty Project
(& Empty fssermbly-only Project
| Empty RTSC Praject

|[F] Basic Exarmiples

[F IPC and I'D Brarnples i

® < Back ted- | Fmish || Concad | . ) )

13 TEXAS
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FFAFE K IDE LI
Al k5 B IR BT K35 8% (IDE)

Code Composer Studio

@ Code Composer~sudio | T Eclipse () IDE (4mikas. Mlds. SRS , @HTHrHEH T I &S
PRSP - iRl 495 S5t

Y = A G B A !

o B RH) 16kB AT A [A] FR il iR AS AL 4

o AR, TR, 120 R AR RA

IAR Embedded Workbench
Difesa KM EE =77 IDE /=i, FCABH B T HMgmESE . AT A MSP430
AR B U
AR G 9 R A |
o ) 4/8/16kB ARG [A] PRI (Kickstart) iR A H] 4~ %%
o AR RTE. AThEe. 30 KA IR AR A

M MSPGCC
ISPGC T MSP430 149k . JFi. GCC T H%

14 GNU C 438 (GCC). L4 S AIEER: 32 (binutils). it 4% (GDB)

T HAI{E Windows. Linux. BSD A HAth K Z %L Unix hRA FI#EAE R 40 A3

B2 VRS HE A http://mspgcc.sourceforge.net/

i 2
PR

AR HEH MR MSP430 IDE #E30! 5 2 #H580E Ui i www.ti.com/msp430tools
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Labl: Code Composer Studio

102 TP4 795 TP6 TP7
(B N )

C
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* Labl, i
« QI — N TR =
- fJE Labl i H

- In#ftemperature sense demof{% 2R 2
* WEEFIEAT j\’; 2

R 1RR32
5 Lei@w e co2  LaunchPad




F—P: GIE CCS TEZH

o ¥ Lab XHE TR HEK L
« JE3) CCSV5
o HE—PIIETEE
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% Workspace Launcher

Select a workspace

Code Composer Studio skores wour projects in a folder called a workspace,
Choose a workspace Folder bo use For this session,

Workspace: |Dviworkbench\CC3\40K LaunchPad ODW “ | | Browse,.,

[ Juse this as the default and do not ask again
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* File > New > CCS Project
* Project name: Labl

« Device>Family: MSP430
 Variant: MSP430G2231

* Project templates and examples:

Empty Project

% C/C++ - Code Composer Studio (Licensed)

3N Edit View Navigate Project Target Tools Window Help
Hew File... Standard Make Project
Open File... RTSC Configuration Project
% Folder

|€/ Source File

[ Header File

| ¥ File

& Class

[& Target Configuration File

3§ DSF/BIOS v3.x Configuration File
£ RTSC Configuration File

Move...

Rename... F2 [ Other...
Refresh F5

Convert Line Delimiters To 4

Switch Workspace...

=g Import...
1y Export...

Properties Alt+Enter

Exit

5 —b: flE—/ CCSIiH

% New CCS Project

CCS Project

Create a new CCS Project,

Praoject name: |Lab

Qukput bype: E::-::ecutatule

IUse default location

| Browse,
Dz
Family: | M5P430 v/
Yariant: |=:select ar bype Filker text v| |M5F‘430G2452 v|
Canmeckion: |TI MSP430 1JSEL [Default] v|

¥ Advanced settings

* Project kemplates and examples

| Creates an empty project Fully initialized For

=2 E Empty Projects

E Empky Project

[ Empty Assembly-orly Project

[ Empty RTSC Project

[ Empty Grace (MSP430) Praject
=] Basic Examples

[ Blink The LED

E Hello World

=
[+]-H=| iFrare Framnlec

|>

| £

the selecked device,




* Project > Add Files
o IEFF Lab FR{EMI S
* #lij%

Temperature_Sense_Demao.c

% CCS Edit - Lab7/main.cfg - Code Composer Studio

File Edit Wiew RNavigate WEGEEES Run  Scripks  Window  Help
i i & -

[ Project Explorer 53

a1 Build &l
SRR ah1 [Active - Dejiilie

i, Binaties

@]ﬁ Includes

= Debug

| Ink_msp430g245

@ Temperature_Se
|7 MSP430G2452.c

[T New CCS Project
ZC5 Example Projects

Build Configurations
Build Project

Build Working Set
Clean...

Build Autormatically
Build Options. ..

s

B=3P: f£ CCS OIHK

iy

Ctrl+6

Add files to Lab1

Look in: | (3 Lab1

v| O 2 e o

e_Demo.c

EI Temperature_

@.

ty Recent
Documernts

=

[¢

Desktop

o>

ty Documents

@

ty Computer

File name:

|Temperature_Sense_Demo.c hd | [ Open l

@

tdy Metwork,

w | [ Cancel ]

% File Operation

I’T_(f Labz Select how files should be imported inko the project:
l= Lab3 !
15 Labe [ Irnport: Existing CCSJCCE Eclipse Project (%) Capy files
= Labs [ Irnport Legacy ©C53.3 Project CILink ko files
(1]
: T'lﬁ’ :_aii Properties Zreate link locations relative to:
H-l= 1A

Configure Drag and Drop Setkings. ..

@ [

QK l [ Cancel




CCS &0 — C/C++ BVMEIE

¥ C/C++ - Lab_3_soln.c - Code Composer Studio (Licensed)

— QT H

Eile Edit View Navigate |Project Target Tools Sorpts Window Help

MALIA S CIC++ T H %

HLE

T H AL
* T T H )
kS

il &
 HE(EE

o PREE 1T H AL

o
M 1'54%\ ﬁgg%:\

ZER

e & ® R - R SR R & %5 Debug g ¢/c++ |
B c/C++ Projects i3 I = 8 | [g Flash_the_LED.c “3 Lab_3_soln.c ES] = 8| 5= outline 2 =g
ol = 64 IntDegC = ((temp - 1855) * &67) / 4096 ~ B R e ¥
150 Flash_the LED :2 format_temperature_string(IntDegC, 'C'): 1] MSp430x543A. h
5 Lab_2 . I H hal_ucs.h
-5 Lab_3 [Active - Lab 3] - cyeTe s 22 9 hal_PMM.h g
? Binaries 69 IntDegF = ((temp - 1855) * 1199) / 4096 + 32; = hal_uss.h
" & Includes format_temperature_string (IntDegF, 'F'): - §# STATUS_PASS
o = S _HAL __no_operation();: o — // SET BREAKPOINT HERE # STATUS_FAIL
= Lab3 # USB_STRING_LEM
[ Lab_3_soln.c /% Initialize serial communicafion module to send data over USE */ # C_tens Im E mg‘
(5] MSP43075438A.couml [Active] :aig:’gm;s“::' (&USE_string[of ,USB_STRING LEN+2) # Cones
" . alUsbSen ring _string A = ;| H
lab_disclaimer.tet halUsbShutDown () ; /{ Shut down USB to enter sleej # F_hundreds
2 Ink_msp430f5438a.cmd - §t F_tens
C
= Lab_4 __delay cycles(2200000); Delay 2 seconds -4 F_ones
25 Lab_5 1 halBoardInit
25 Lab_6 3 halADCInit
b | format_temperature_st
unsigned char format temperature sgring(unsigned int degrees, unsigned char USB_string
=21 temp
8 nnsigned char hundreds = '0'; Init to '"0"'" to code in ASCI. main
8 unsigned char tens = '0';
- : - format_temperature_st
nnsigned char ones = 'Q"; i
unsigned char status = STATUS_PAES; halgoardinit
halADCInit
while (degrees >= 100){ / Calculate hundreds' place
hundreds++;
o i degrees -= 100; 3
4 £
Lab_3 [Project Debug Session] TI MSP430 USB1/MSP43 0 errors, 0 warnings, 0 infos
WX % Gpl =E-Ci- Description = Resource
M5P430: Program loaded. Code S5ize - Texi P
1 N1 H
e R ¢
< el |3 2| | @
A

A E 1

o SN W7 R, TR SRR




CCS

& H - AR E R

— QT H

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

Eile Edit View Navigate Project Target Tools Sorpts Window Help

H Ar sl
ez
« fF1k
. iz
s
HERR BRI

SRR CIC+H+
i H &AL

e P e L) T AT R

RAM. 5 & B

R (Eves -0 H P85 we- =935 pebug | e+
Fr-Pebug W‘ O - 2.2 R R - BT T O||®-Local (1) 2 IWatch [4)‘Ereakpomts o —_—e s T R
= T Lab_3 [Lab 3] - TI MSP430 USB1/MSP430 [Project Debug Session] MName Value Address Type |
=-if Device - IntDegC 364 0x5BFS unsigned int
E!--m‘_" Thread [main] (Suspended) - IntDegF 687 0x5BFA unsigned int N
= 0 main{) at Lab_3_soln.c:71 (x05d06 ° %F{ﬁﬂ%
! E 1 c_int00_noexit() at boot.c:139 0x05c26 ° ﬁ,ﬁ;i*ﬁ
gl TIMSP430 USB1/MSP430 (1:29:46 PM)
“p] TIMSP430 USB1/MSP430: CIO (1:29:46 PM) 3 | =
@ Flash_the LED.c [£] Lab_3_soln.c S@] = O B4 Registers (1)... &2 ]Memor‘y [1)‘ Disassembly ... ‘;':' 0
IntDegC = ((temp — 1855) * 667) / 4096: ~ = W s
65 formac_temperature string(IntDegC, 'C');: B Grid Layout :
[= W3 Core Registers
) Wl PC=0x005D06 Wi SP=0x005BF8
IntDegF = ((temp — 1855) * 1199) / 4096 + 32; Wit SR=0x0000 Wi R3=0x000000
format_temperature_string (IntDegF, 'F'); Wil R4=0x002004 W RS=0x000007
__no_cperation(): @——— // SET BREAKPOINT HERE il R6=0x0051B1 Wi R7=0x07E881
Wit RE=0xDE3722 WRO=0AOCFSEL SHF. REN
/% Initialize serial communication modple to send data over USE */ 1 R10=0 jon _ AN
- - atol =0x000000 wn R11=0x0BFAF8
,'; :aiggigmgs(l'. (6USB string[0],US5 STRING LEN+2) ! R12=0x000001 i R13=0x000046 MSP430 1'|:| o
7 alUsb3en ring _string B . = H 1010 _ . 1010 _
T6 halUsbShutDown () ! / Shut down USBE to enter sleep mode sint R14=0x0004AF i R15=ha06000 . %ﬁ%&lﬁllﬂ
- i aDc12 )\"Jﬁ
.
_ delay cvcles(2200000); / Delay 2 seconds ﬂ“" CRCI6 ‘I N
} 3 oma 5 )
80 1} 3% Flash N SN
- y %
g &% MPY_16__ Multiplier__16_Bi M &/Egﬁﬁj}»
f%-nnsigned char format_temperature string(unfigned int degrees, unnsigned char c_oxr_f) m MPY_32__Multiplier__32_Bi
z; ¢ comed ohar Bundeeds < 101 . L R ¥4 Port_A
: uns%gne char undreds = B Init to u to code in ASCII m‘} Pgrt_l_z
85 unsigned char tens = "0'; ey
56 unsianed char ones = '0': i siii Port_8 .l
& | &
Target\.v'oltage X% Eupbi A BR-5-—0H
Lab_3 [Project Debug Session] TI MSP430 USB1/MSP430 (1:29:46 PM)
MSP430: Program loaded. Code S5ize - Text: 1042 bytes Data: 32 bytes ~

3

0° f B

fiﬁﬁf‘;fmu

RAGE 1
o SEIN WY, 1B E R ER
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. Build XF{—4 CCS T H

¥ C/C++ - Flash_the_LED.c - Code Composer Studio (Licensed)

File Edit View MNavigate Project Target Tools Scripts Window Help
' R |#¢459@ i i we-d S 3 Debug | % c/c++ |
0 C/C++ Projects 7 | Taahet Conﬂgurations| = B || [§ Flash_the_LED.c E@] =0
F =] q><‘.= = 23-void main(wvoid) A
= = 24 ¢
Flash_the_LE| Active - Deb
= b T L L'g] 25 WDTCTL = WDTPW + WDTHCLD: // Hold WDT for clock/p
#-<» Binaries e
(2! Includes 27  P1OUT = 0x00:
Eb Debug 28 PIDIR |= BITO; // Enable LCD output
7)€ Flashghe LED.c 29
O0F5438.coxml [Active] 30 WDTICTL = WDT_ADLY 1000: [/ WDT source by ACLE,
msp430f5438.cmd 31 SFRIE1 |= WDTIE: // Enable WDT interrupt
32
33 _ enable interrupt(): // Enable global interr
34 } =
35
36 / Watchdog Timer interrupt service routine
37 #praoma vector = WDT VECTICRE b’
L4 | A
2 Console X = O ||[Zl Problems 2 L ¥ =8
<terminated> Flash_the_LED [Project Debug Sessiol |0 errors, 0 warnings, 0 infos

% | Gpl 2B~ Description = Re

ﬁﬁ “DEBUG” Hﬂj@ﬁ@ MSP430: Program loaded. Code Size -
FE B AT




File Edit View [Navigate Project Target Tools Window Help

; BREIEeBB %~ iQ-iFifLif F-we-
% Debug &3 5 m =
= g Flash_the_LED [Debug] - TI MSP430 USB1/MSP430 [Project Delyga et
=-af Device
uspended)
r11 'Z;—: 4=y — = 0 main() at Flash_the_LED.c:25 0x05c2c
Lﬁ = 1 c_int00_noinit_noexit() at boot.c:154 0x05cle

, “ 7
o5l TIMSP430 USB1/MSP430 (11:38:47 AM) % Eﬂ@

p) TIMSP430 USB1/MSP430: CIO (11:38:47 AM)

[¢ Flash_the_LED.c 23 = O | == Disassembly (main) &3 =0
23=void main(void) -~ |Enter|0cati0n here V| [ o &g ™
<% main: A

®125  WDICTL = WDTFW + WDTHOLD; ’ ® 0x05c2c:  40B2 SR80 015C MOV.W  #0x5280,sWatchdog Timer
28 0x05c32:  43C2 0202 CLRE.B  sPort 1 2 P10UT
27 F10UT = 0Ox00; 0x05c36: D302 0204 BIS.B  #1,sPort_1_2_FIDIR
28 PIDIR |= BITO; 0x05c3a: 40B2 SA3C 015C MOV.W  #0x5&3c, sWatchdog Timer
22 0x05c40: D392 0100 BIS.W #1,sSFR_ Special Functi
30  WDICTL = WDT _ADLY 1000; 0x05c4d: D232 EINT
31 SFRIE1 |= WDTIE: 0x05c46: 0110 RETA
32 _system pre init:

33 enable interrupti): 0x05c48: 431c MOV.W  #1,R1Z B

34 1 Ox05c4a: 0110 RETZ

35 CE3ENIT, abort:

36 / Watchdog Timer interrupt sService routine - Ox05cde: 4303 NoE

37 #pragma vector = WDT VECTOR CoLL:

. . . - . 0x05c4e:  3FFF JME {C5L1)

3= interrupt woid WDT ISR (wvoid)

o [ - ) _nop: )
£ | > < | >

o ¢ 1 I:-_Ilgﬁ "._.’E'[:dj'l:ﬁ

Flash_the_LED [Project Debug Session] TI MSP430 USB1/MSP430 (11:38:47 AM)
S5P430: Program loaded. Code S5ize - Text: 82 bytes Data: 4 bytes

|

: 0° B B
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MSP430G2xx 514

FRRIh#E

o+ 0.1uA B = AE
« 0.8uA NIRRT FE o e RAM
« 220uA/ 1IMIPS

o« <lus BI85 B[] T‘ T‘
. <50nA % TR I sl

RISC

. BIYFEREHN (BOR) cPU 5 161
+ 0.5k £ 16kB RGN I %ifE (ISP) N 1 v
i ACLK T e [ i

+ 16 R g SMCLK {  4hit it
+ SPI. 12C
. 10 Az ADC

o MAXGE
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16 2 RISC CPU

15 0 4%
RQ/PC _
o HEWFHFFR M RiloE
o 4 Fht =
. 12 Fiidh A Ra
o JCEINESIHEN RS,
¢ RISC 2 Eg
o 27 MBS 5
o 24 ZpiEIES RY
o 7 FHbHERE =
¢ AtomicAF =N A7T-HE =
o B, FHAIFALE R13 -
o HEIKES R14 —
R15
16 [T~ iL, ,—17 T~16
16-bit ALU
15
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A 2 R

. EJ\I‘.ISZ—E:'—)FI%%: Bt JTAG RAEZLH

GmIBHEMRE 2.2V, REfHRBEgHmE

FHEds. §B512 0-n).
ESUIN BX512 %77 (0-n). AI 93 B%

o GRS §B64 FH (A-D)
. Se(‘:ti%on A BEBEERHBORERE, 7+

Gk

o  TMHENFRER KER

¢ o

~H A G2231

OFFFFh HErRER
OFFCOh
FFDFh AF/ROM
F800h
010FFh 15 BAAE%%
01000h
027Fh RAM
0200h
01FEh 16 HLAh%
0100h
OFEh 8 PrAME
010h
OFh| 8 friFERIIRe T a8
Oh




I8 RSt

o BILTIFEMEIE S %8 (VLO)
¢ 4 —20kHz (#LAE N 12kHZ)
& 500nA LR EE
¢ 0.5%/° C Fll 4%/V =%
o mEEIRT A (LFXTL)
o R gntE T A
o fELR[S OSC_Fault
& JKIPESAS
o HFEHIRG % (DCO)
¢ 0 & 16MHz
* +3% KE
o B BHE (RAFAEINAFH)

=
|
T

VLO
Min. Puls ACLK
J: Filter D Peripherals
OSC_Fault MCLK
- CPU
16MHz SMCLK
DCO Peripherals

MCU PUCJ5, MCLK Hil SMCLK Hi
DCOCLK ##ft (%) 1.1 MHz) . £
LF B0, ACLK Hi LFXT1CLK RH
— 6pF RSB A SEAL.




G2xxx —DCOR: 1E

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 1MHz
if (CALBC1_1MHZ ==0xFF || CALDCO 1MHZ == OxFF)
while (1) ; // Erased calibration data? Trap!
BCSCTL1 = CALBCl_ 1MHZ; // Set range
DCOCTL = CALDCO_1MHZ; // Set DCO step + modulation

o G2xx1 #81F R B 1MHz DCO K IEZ 8. & i BB m IR, &b E TR HE.
& G2xx2 fll G2xx3 B TH 4 1"DCOR IEZE HEAE -

_
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VLO HIRRHE
Calibrated 1 MHz DCO

T ——

f, o = 8MHz/Counts : l

| e TR

ACLK/8 from VLO

o TEBTHANETAIN VLO BHATRHE

o XHRHER 1MHz DCOANTimer A$RALE; 4
o FIF VLO #R4LH ACLK/8 , #FIRE EFHE
* ZBIBHEL, = 8MHz/iHE

o HEMN LEE G (SLAA3L0)




24 MCLK #1 Vcc

Legend:

. /////

1.8V 2.2 3.3V 38V

Supply voltage range,
during flash memaory
programming

Supply voltage range,
during program execution

N
N\

7

N

System Frequency -MHz

N

o

Supply Voltage -V

& AP S TR Vee 7 LT

& FEHNE LDO F2 kg

& W Vee < MR T ER MR/ BEEE, e SBREF ST A ek
& T G2xxx 7 B TAESZ I ] =ik 16MHz
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e Lab2

¥ Lab2 BiH RAZT/EZMR

¥ 5E DCO = 1MHz

¥ DCO/8 FifE MCLK, MZZLED [Nk
¥ VLO/8 Fi{E MCLK, WZZLED [Nk
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Lab 2:

// Configure Basic Clock

: BcscTrli - — T T T _;-'// Set range
pcocTL = | c / Set DCO step + modulation
BCSCTL3 |= LFXT1S" 2;/7/ Set LFXTI

// Configure MCLK. .,
— BCSCTL2 |=) I+ DIVM 3; // Set MCLK

S

« ZEH PR BUE TR

_
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Lab 2: 2xx FH P #EFEH K BCSCTL?2

5.3.3 BCSCTLZ2, Basic Clock System Control Register 2

7 6 5 4 3 2 1 o
| SELMx | DIVMx |  seLs | DIVSx DCOR!"@
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.
0o DCOCLK
01 DCOCLK
10 XTZE;'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
0o M
01 2
10 4
11 8
SELS Bit 3 Select SMCLEK. 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
0o M
01 2
10 4
11 8
DCOR Bit 0 DCO resistor select. Mot available in all devices. See the device-specific data sheet.

0 Internal resistor
1 External resistor



Lab 2: MSP430G2231 #3304+ ) BCSCTL2

262 #define DIVL 2 [Ox207) % BCLE Diwvider 2: /4 %/ g
263 ##define DIVL 3 [0x307) A% BRCLE Diwvider 3: /8 &/

264

Z2e5#define DIVIO [0=027 A% SMCLE Diwvider 0O */

oo #define DIVI1 (0=04) A% SMCLE Divider 1 */

27 #define IELSI [0x08) A% SMCLE Source Zelect 0:DCOCLE [/ 1:ETEZCLESLFEITCLE +/
Z65 #define DIVHMO [0x107) A% MCLE Divider 0O %/

Zz6% #define DIVHI [Ox207) A% MCLE Diwvider 1 */

270 H#define JIELMO [O=x40) S% MCLE Zource Z3elect 0O 0%/

271 #define 3ELM1 [O=x30) S% MCLE Zource Zelect 1 0%/

272

273 #define DIVS O [0=007 4% SMCLE Diwvider 0: /1 &/

271 ffdefine DIVS 1 10=027 A% SMCLE Divider 1: f2 %/

275 #idefine DIVS 2 (Ox04) A% SMCLE Divider 2: /4 %/ 1
276 #define DIVI 3 [Ox0e]) J% IMCLE Divider 3: 78 =/

277

275 #define DIVM O [0=007 % MCLE Diwvider 0: /1 %/

279 #define DIVM 1 [0x107) A% MCLE Diwvider 1: f2 &/

280 #define DIVH 2 [Ox207 A% MCLE Diwvider 2: /4 &/

281 #define DIVH 3 [0x307 4% MCLE Diwider 3: /8 &/

282

283 #define SELM O [Ox00) A% MCLE Source Select 0: DCOCLE +/

204 #define ZELH 1 [Ox40) A% MCLE Jource Jelect 1: DCOCLE */

285 #define 3ELM =2 [Ox50) A% MCLE Source Zelect Z: XTEZCLESLFETCLE =/

206 #define 3IELM 3 [OxcCO) J* MCLE Source Select 3: LFXTCLE +/

A=
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2

*

HATHAT RS B 5E A
fe1h N —445 410 PC ik &Mk b
SR #EHEIE S HERR I
T B s E AL g A W

WS SR bR NV E R WA SN B E A, B N2 R W AR SRR T
g%ﬁ%ﬁmﬁﬁﬁﬁﬁﬁ HEIEAL; 35 82 5 bR & D PR ¥
SR #iEE; XML IMEMKIIFER; BT GIE figiig %, HIkLE
1EFAT BE Z2 1) R
ig?%%Wﬁﬁ%APCwﬁ?%ﬂ%ﬁ?ﬁﬂm%$%%%Wﬁ%
LT

Before After
Interrupt Interrupt
ltem1 ltem1
SP—» ltem2 TOS ltem?2
PC

SP—» SR TOS




Vector Table — G2231

Interrupt Source | Interrupt System Word Address Priority
Flag Interrupt
Power-up PORIFG
External Reset RSTIFG
Watchdog Timer+ WDTIFG Reset OFFFEh 31
Flash key violation KEYV (highest)
PC out-of-range
NMI NMIIFG Non-maskable
Oscillator Fault OFIFG Non-maskable OFFFCh 30
Flash memory access violation ACCVIFG Non-maskable
OFFFAh 29
OFFF8h 28
OFFF6h 27
Watchdog Timer+ WDTIFG maskable OFFF4h 26
Timer_A2 TACCRO CCIFG maskable OFFF2h 25
Timer_A2 TACCR1 CCIFG maskable OFFFOh 24
TAIFG
OFFEEh 23
OFFECh 22
ADC10 ADC10IFG maskable OFFEAhO 21
usl USIIFG maskable OFFES8h 20
USISTTIFG
I/0 Port P2 (2) P2IFG.6 maskable OFFEG6h 19
P2IFG.7
I/0 Port P1 (8) P1IFG.0 to maskable OFFE4h 18
P1IFG.7
OFFE2h 17
OFFEOh 16
Unused OFFDEh to OFFCDh 15-0

- I




#fpragma vector=WDT VECTOR
__interrupt void WDT_ ISR (void)

{

IE1l &= ~WDTIE; // disable interrupt

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

#pragma vector — THAIREZ —MHTHPIRER ISR
__interrupt void — iH%] ISR &K
Torr R FERIR EME

_
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GPIO ¥

DVCC X DVSS
P1.O/TADCLK/ACLK/AD XIN'P2 8/TAD.1
P11/ TAD.OMAT L XouTiP2.7
P1.2TAD.1/A2 TEST/SBWTCK
P1.3/ADC10CLK/A3N REF-/VEREF- LI RST/MMI'SBWTDIO
P1.4/SMCLK/A4/VREF+/VEREF+TCK P1.7/AT/SDI/SDA/TDOITDI
P1.5TAD.O/ASSCLEK/TMS X P1.6/TAD.1/AB/SDOYSCL/TDNTCLK

GPIO Ffra% GPIO FRAEE Bl

B\ A58 PxIN
B A2 PXOUT PIDIR |= BIT4;
7 [ %7758 PxDIR P1SEL |= BIT4;
FE,RH 5 Bl PXxREN M
IhAgi%EFE PxSEL
ThREREHE2 PXSEL2 P1DIR |= BITO;
Wi 2% PxIES P10OUT |= BITO;

|
I A PIE
I HilidRig PxIFG J }Eﬁﬂ: GPIO Ej% 1 >




5IE R

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

CONTROL BITS | SIGNALS!
PIN NAME
FUNCTION
ADG10AE.x
{P1.x) P1DIR.x P1SEL.x P1SELZ.x (INCH.x=1)® JTAG Mode CAPD.y
P1.4) F1.x (1/O) L 0; O 0 0 0 0 0
SMCLK/ SMOLK 1 1 0 0 0 0
Ta0.2 TAD.Z 1 1 1 0 0 0
TAO.CCIZA, o 1 1 0 0 0
VREF+®Y WREF+ X X X 1 0 0
VEREF+IZY VEREF+ X X X 1 o 0
AaiZ) a4 X X X 1(y=4) i 0
Caa/ Cag X X X 0 0 1(y=4)
TCKJ TCK X X X 0 1 0
Pin Osc Capacitive sensing X 1] 1 0 0 0

o A5 AR ZIIIRE
& TEXT N H &5 A7 #8128 FEAH DL Y 5| BT RE
& SARTE A28 O B0 it




Lab3: GPIO

9Zi
nj;jau &y

Lab3
« FE P1.3 MM
« % E P1.0 #4#i LED
o F A 34T i X LEDER %

TR

e ®

o

EMULATION

C22R28 TEST
(S1> RST

i

TEXAS RESET
INSTRUMENTS [~

'
|#
2B wuy

LaunchPad




Lab 3:

PIDIR |= BITO,; // Set P1.0 to output direction
P1IES |= BIT3; // P1.3 Hi/lo edge
I &= ~BIT3; // P1.3 IFG cleared

—P: | BIT3; // P1.3 interrupt

_—__J

—) #pragma vector = l
__interrupt void Port 1 (void)

// Portl interrupt service routine
P10OUT “= BITO, // P1.0 = toggle
_>I | &= ~BIT3,; // P1.3 IFG cleared

_
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520 16 L i /112

e

PESE, IRIE-E . h Y

T 2L

AR/ A2,

PWM iﬁ‘}ﬁ

et
Befil % DMA 4

Fﬁﬁ MSP430 Fi5f
Timer_ AfzH:

% T 5L

Timer_ A

TACLK 16-bit Timer ] Count
ACLK TAR <4—{ Mode
SMCLK
INCLK y St
TAIFG
L — o —______CcRg
L — o _____Ccry
CCR2
CCI2A Capture
CCI2B Mode 1" TACCRZ2
GND 7
vVCC | —>| Compararator 2
CCl
A
sccl Yy Set
CCIFG2

L

Output
Unit2

>
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Timer A ¥R

£y

=1k HESE
SE B 2T EUE 1L/ TE I 28 S 1 T H
OFFFFh
Oh
pi:hs 3o 188 133 Ok
SEIN287FE 0 1 CCRO 2 A%k ENT#87E 0 — CCRO — 0 2 [A)+%k
OFFFFh OFFFFh UPIDOWN Mode
CCRO
CCRO
Oh / Oh

CCR - I L B F a8

_
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Timer A H ¥

Timer_A i 3k/ LB AT 4748 0 i Wrbsic
(TACCRO) 4 B 5N HH K7 [ = -

TACCRO CCIFG » TIMERAO_VECTOR

T A FE R
%} TACCR1. 2 il TA Frlrkric 1T e oAb, FFKH Timer_A
H W A B A A7 (TAIV) B2 HA BN 75— AN e = .

TACCR1 CCIFG *

TACCR2 CCIFG —»{TAIV | TIMERAL_VECTOR

TAIFG T
AR AL & — AN AL B, PAT 2 Ml A B2 MR — 1> Timer_A1 Hhith




ﬁnﬁmﬁﬂ

TAIV
0J0JOJO|O|O|O|O|O|JO|Ox|x|x]|Xx]|O
15 0

#pragma vector = TIMERAl VECTOR
__interrupt void TIMERAl ISR(v01d)

{
switch(_ even in range (TAIV,10))

{

case 2 : // TACCR1l CCIFG
P1OUT “~= 0x04; break;

case 4 : // TACCR2 CCIFG
P10UT ~= 0x02; break;

case 10 : // TAIFG

P10OUT ~= 0x01; break;

C frg

TAIV A&

ﬁﬂﬂﬁkéﬁﬁ*ﬂﬁ 0
TACCR1 CCIFG 02h
TACCR2 CCIFG 04h
R 06h
R 08h
TAIFG 0OAh
R 0Ch
R OEh

0xF814 add.w &TAIV,PC

0xF818 reti

0xF81A Jjmp 0xF824

OxF81C Jjmp OxF82A

OxF81E reti

0xF820 reti

0xF822 Jmp 0xF830

O0xF824 xor.b
OxF828 reti
OxF82A xor.b
OxXF82E reti
0xF830 xor.b
OxF834 reti

#0x4 ,&P10OUT
#0x2 , &P10UT

#0x1, &P10OUT

IC4wARRS




Timer A PWM a4

CCR2 ! CCR2 . CCR2
MSP430F11x1 y | y | ‘.
— TEST TA2 . —_— |,
— Vcc P16 —
1 p2s P15 | — '
—1 Vss P14 |— i i
—1 xout P13 | — 1
— XIN TAL I S L,
— RsT P11 | — CCR1 | CCR1 | CCR1 i
B O P10 [ — ’ = i
— P21 P2.4 — : !
— P2.2 P2.3 — CCRO CCRO CCRO

¢ PWM5E4HB)KIE
S ﬂ I XTCCRIMACE , AR 2 B AH R AR AAN ] |5 25 L PWM
& 1EM Y MSP430 [AH < Mk I AHS V5 41
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JuBl: ADC10 A
65535 — TAR
TACCR1 =557 —
O_ >
< >
TAIFG: | g |
JLHEMADC B8 «
17/ms P
TACCR1:
SEESEIR / ADC filk
ADC10IFG: I %
KEFE ADC 2553 CPU &
: \ AR
JEvEE  ADC Kb
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WDT+ fibr. 2

* fEFTH MSP430 &34+ EAEWDT  «
) W ﬁﬁ :: 16-Bit Password
% l j ?l'/j Counter Compare
i) i
.« Vi 2 R | &

BAfh o M ) B
» Clock®]HH ACLK Bt SMCLK #
. Fi#] RST/NMI 3| iR Regie
» WDT+ #Rj0 T R oR P i B

B IR E N SEAHE A F R E&J‘Cﬁ————éﬂw




B 1100 e i A3 i R O P

o %% ACLK/SMCLK K4k
fZ, WIEF8rKAHIR = MCLK

(WDT+ BRI Counter
o MBI MCLK BH—AM iR cLK
(XTAL) $#24t, HBERERER 4
&, W MCLK =DCO [ Fail-afe |
(XTAL HERFFFIE) WEHEH Logic |
...... e
SMCLK—{ 1
ACLK—p| 1
T L
WDTSSEL—A EN ——WDTHOLD




WDT: & WL vl ) e
RN EE SN EA

EFFENERE - AT R G EIERBRWDTHRIALE ?
= YE—MEIE main() R AT, LA IR A 3

« CPU HEZBHEREE KBS PHMEI T HEIRR
= C IR BAREA REVIHRIETE ?
= JHHE NS HA B KRAMSS (1] 2544 H B
= RRTTE: £ low level init() BT RIAIE T IH

\1\

\1\

void main (void)

{
WDTCTL = WDTPW+WDTHOLD ; // Stop the dog

}

_
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WDT: [8]f7 e 45T Ee

* ZERBIAR A PUC =4

« IR WDTIE H GIE 7234 8] B
R E, WAR—A WDT 4]
Fe BT (g A2 B AL BT

« RE I [R] R AT gm AR £
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Lab 4 5D

// Configure TimerA

—» racr. = ;/y // Source: ACLK, UP mode
CCRO = 5100; //Timer count 5100
CCR1 = 100; //Timer count 100
CCTLO = CCIE, //CCRO interrupt enabled
CCTL1 = CCIE; //CCR1 interrupt enabled

// Timer AOQ interrupt service routine

—P #pragma vector =! l
__interrupt void Timer A0 (void)

// Timer Al interrupt service routine

—P f#pragma vector =T T
__interrupt void Timer Al (void)
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BBETIFERMSPA30FINDA

o MSP430 \—FFHaBt R+ 4 v EAEH
FRRIHFE (ULP) T :3930;: gﬁﬂ? (RAM 45
et TR

B v EPE AT o AR R A
o HReBUKIIFES N R BE AL T v 1.8 F 3.6V HLHIFHR{E
CPU I LAk, HiLRGEE v BINE, th%TIER BOR
%E@Bﬂ‘fmiﬁtﬂ:ﬁﬁ%%ﬁ v’ <50nA K13 IR BT

v’ B K IR BEHRA AR 55 I 3T I B CPU

v RThFEE BEME
@ B iEEEIER ADC
O THEEPT A T 5%
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BETIFE AR
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{EThFEE=
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o BORRR BN R GEAL TR DIFEH

o BMUIRT/RMFWREFBT (BF <lps HIHEER[E])
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MSP430 & Ih#ERE

(]

LPM4
« RAM/SFR {£#

LPM3

« RTC LhgE

« LCD X%/ 88

« RAM/SFR £




{RIhFER A AC &

fRE Vv |scaifsceol ¢ SPUIGIE| N | Z | C
R2/SR

BATHER éo 0 0 oé %] 250uA

LPMO 0 0 0 1 2] 35uA

LPM3 1 1 0 1 Z] 0.8uA

LPM4 1 1 1 1 Z] 0.1uA

bis.w #CPUOFF, SR ; LPMO

X HIC 9w e 1Y LPM




(RIOFERR R HERR 2R

ORG OFO000Oh
H I RESET mov.w #300h, SP
siom | «- SP mov.w
#WDT MDLY 32, sWDTCTL
bis.b  #WDTIE, &§IE1l
bis.b #01h, &P1DIR
Mainloop bis.w #CPUOFF+GIE, SR
PC xor.b #01h, &P10OUT
SR=0018 < - SP Jmp Mainloop
JIWDT_ISR bic.w #CPUOFF,0 (SP)!
R T T reti T
{__"Pg___\'//
'| SR=0008 | ORG OFFFEQ
T """ DW RESET
— ORG OFFF4h
o — I
e SP DW WDT ISR
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@ —=D

ULP f&j 5 5
8 A THR DO FER AR 2

void main(void)

L-P

{
WDT_init(); // initialize Watchdog Timer
while(1)
{
__bis_SR_register(LPM3_bits + GIE); // i}t \ LPM3, &
activeMode(): 113847 IS
}
}

#pragma vector=WDT_VECTOR
__interrupt void watchdog_timer (void)

{
)

__bic_SR_register_on_exit(LPM3_bits):  // M O(SR) J& F4: LPM3 17, B LPM3, #E iz 4712t




A &

X5

130

CAE 10 SEH R ZUSE R B 3

= LPM3+ RTC Function

0.80pA + 250pA *

0.80pA + 0.030pA = 0.83pA

32768
100ps MSP430F20x1| ==
1000000s T

Interface eﬁmﬂ/

ImA -
100pA -

10pA

~=" // Partial RTC Function
-~ incrementseconds () ;
incrementminutes () ;
incrementhours () ;

//

_——>
_—_
_—_
—-—
-
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R T RERE B AR 58 X

// Endless Loop // Setup output unit
for (;;) CCTL1 = OUTMODO 1;
{ _BIS SR(CPUOFF) ;
P1OUT |= 0x04; // Set

delayl () ;

P1OUT &= ~0x04; // Reset

delay2 () ;

100% CPU i E CPU it




i
S
;

A BRI

MSP430F20x 1
Px.x
CAON
P1ol»> Comparator_A
¥ vce MIN  TYP MAX | UNIT
Ref ) 22V
3V
P1OUT |= 0x02; // Power divider

CACTL1 = CARSEL + CAREF 2 + CAON; // Comp A on
if (CAOUT & CACTL2)

P10OUT |= 0x01; // Fault
else

P10OUT &= ~0x01;
P1OUT &= ~0x02; // de-power divider
CACTL1 = O; // Disable Comp A

48



FhER A

B
=
3

TLV2760 MCU . "1uA OPA" MCU

SP Px.x
D ‘1\— ADC { ADC
\‘\
0.01uA = W= 1UA = F SR
20uA = IBTIE 1UA = BT
0.06uA = FIE 1uA = FEHME

49
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® 6 6 0 o

10 fiI. 8 J#iE SAR ADC

¢ 6 MIMERIEIE
¢ Vcc N EREE ﬁ

FHEEE R EIA 200 ksps —
A] 3% B FE e o L
Z M 3 aiafER

AVSS {AVCC

o o7

it

o HEERIX

10-bit SAR

Vr.
o ZIEEHIR 1" K

VR+

o HEEZIR —
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KAEE I
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1

o . DataO
Data?

// Software

Res[pRes++] = ADC10MEM; // Autoscan + DTC
ADC10CTLO &= ~ENC; _BIS SR(CPUOFF) ;
if (pRes < NR CONV)

{

CurrINCH++; é a fjJ

if (CurrINCH == 3)
CurrINCH = O;

ADC10CTL1 &= ~INCH 3;

ADC10CTL1 |= CurrINCH;

ADC10CTLO |= ENC+ADC1l0SC;

}
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// Interrupt CPU cycles
; MSP430 ISR to start conversion 6
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Lab 6:

//Configure ADC10
// Choose ADC Channel as Temp Sensor

—PADCIOCTLI = } ADC10DIV 3;

//Choose ADC Ref _sourceCCTL1
—PADC10CTLO =5 I+ ADC10SHT 3 + REFON + ADC10ON +ADC10IE;




ine

- /M8 Val

« Code Composer Studio

« CPU 5E AR IR
- F1lr 5 GPIO

e Timer A 5 WDT+

» MSP430f&Th#E Tt

mparator_A+

ace

AASERERRERTTR




USI

o MSP430G2xx1/2 244
o TAIBRKEBMTTSE SDO
¢ XFI2C | s/16-Bit shift SDA
+ START/STOP &l | Register Tspi
+ SCL 7 START ZJ5fi#F | i
R %:CL R 2 R A =R > Bit Counter* SSEAORPT $H§:§¥;|FG
Detect [~
o BREPEALH] UsiiFe ™ . SCL
. iﬁ Sp) SCLK
USIIFG SCL Hold
o 8/16 BN FFE USISTTIFG
» MSBERLSB 5% scik {7
o RUEHIER s ST
o FPHRIRS) TAL (
TA2 |
USIIFG




USIfjdata IO

o BUER A FFR: AIXFHEZE Data Shift

16 'ﬁ[ > Register

4 gﬁggﬁg% A Bz 3T —4 USICNTX

*—P Bit Counter |—» Set USIIFG
* KIZ SR R #ATH)

o FHE IO A ENX: MSB US'E.‘?’IELX
B¢ LSB 15k SCLK —] U?I;)ITVX >
L 2 'ﬁi\ %%EE%E—/I\ ‘LZE a CLK _ ock Divider
T i x| [cmeome]

5 Data I/O

)

USISWCLK®—
o TEBIESEM TAO [ orP
TA2 ——
USIIFG




USI J&fE T SPI B CPU fift

MSP430 Peripheral
SCLKJ‘IJ‘I.H.I‘LI‘IJ‘LIL,
SDOJ_”_‘—'_“_‘—'_'—V
SDIN pulipEligEIE
//Shiftlé inout Software // Shiftlé inout USI
SR = DATA; USISR |= DATA;
for (CNT=0x10;CNT>0,;CNT--) USICNT |= 0x10;
{
P20UT &= ~SDO; 10 4N B HH
if (SR & 0x8000)
P20UT |= SDO;
SR = SR << 1; ¢ 12C Slave \B 9P % ZHIE F 755
if (P2IN & SDIN) B ) F 2 4us
SR |= 0x01; & %ﬁﬁﬁ%ﬁﬁﬁ@ﬂ%ﬁ% MCU)JLF
P20UT |= SCLK; ToESERL
P20UT &= ~SCLK; o USI BB RIS 12C
: o REELER MSP430 MR ML
425 ™ 3 =




USCI

¢ o

\ 4
4
4

T NRBIRIIFE TG LTt
o A NEEKIIFE B 3150
P& R BB
+ USCI A:
UART 5§ SPI
+ USCI B:
SPI BX 12C
WE M RIE (TX) [ UL (RX)
PRI b e HE 2%

- B3hEREERN
o RIGERIETBh KR
B (RX) FHuHmsH]
DMA # )5
TR R

USCI_A
S —
SI\A/I\(C::::IE Baud Rate
UCAXCLK L] Gen?rator
S~
UART
SPI > Serial Interface
IrDA
—
USCI B
S —
SMCLK R Bit Clock
ACLK - Generator
UCBXCLK: | A
SP| » Serial Interface
12C

TEZEHT USCl #7453 1E B L FE AT LA FF AT T 0

UCx

UCx

_
INSTRUMENTS



USCI 3452 RY 451

BHAE MSP430 4780
B MEREDIEEER (LPM) SS9 B 38 iEs)
PN ST B (S AR
S EERR
+  UART FreERIZ AL E B PN
. ﬁﬁ%ﬂi&%ﬁmﬂmﬁﬁm UART
(Z#F LIN)

o PIMARBIEE SRR n/16 ARt
+  IrDA frEETE TG4 5 RERSa%
o R E AR
+  SPI (EESFMMBIFHRN, =LAMYLKD
« 12C (EESAMNSHEETD

* 6 o o




USCI 45 K28

L 4

PR il 2%
UCBRSX Ml UCBRFX
XH BITCLK16 34T RX KA

*

UCOCLK
ACLK
SMCLK
SMCLK

LSB[ycaxBRO| | UCAXBR1
1s 1g
Prescaler/Divider

1" Modulator

13

UCBRSx

/16

i

2" Modulator —»BITCLK

4

UCBRFX

—>BITCLK16,

ne®
un®
-------
e
ns®

BITCLK16

f

7 _Rx0
1 Bit >

Sampling for majority votes




Value Line JB{ERHR

USCI US|
BAHBITEERED BABETED
G2xx3 G2xx1/2
PR ES s SCRE
n/16 5E
- HBhER Rl
UART | IrDA JtS s 5 ff s 5
- [A]Ff USCI_A 1 USCI_B (il
18 )
PR " SPI (USCI_A M USCIB L |- AJ$gft—4> SPI
SPI ) o - fFMasterfiSlavetbiz{
S FrMasterfiSlave i =
- 2R AP 2R AR
- iAWy B v - Fa A (SW) RESHL
12C |- Z¥HMasterfiSlavetE =, X FFMasterflISlavets =\,
- 1% 400kbps

_
INSTRUMENTS



EFF4ES UART LR

MSP430
TAO TAO > > RXD

&
compare - logic level latched in SCCI :'
¢ - add 1 bit length to CCRO :
< : n o S RECTE

@:"_YEQ \ [ | |J Stop

apture/Compare ? 1 ! ]
Start - CCRO=TAR
Output - i
p add 1.5 bit length to CCRO

Unit0 - switch to compare mode

"
\\\\ OUTMODx 4///

100% A&} SEIE B A7 5 HY
REE LPM3 F1 LPM4 S2EHL 7 4= 3d M Rg
& CPU F-44

L 2
L 2
L 2
& JNFHZIC SLAAO7T8 W ZE M 7 [

_
INSTRUMENTS



* M4 Value Lin
« Code Composer Studio

- CPU 5E AR} it
- 1l 5 GPIO

« Timer A 5 WDT+

« MSP430f&Th#E ¥ 11

omparator_A+

LA A B R AR R T R




ADC Chrmonnes /
AT =
TYEK EAAK S TETSEO - 5
.
N

= Erane Rranate TSR O ERRER TSNS
3(‘@\%‘, ;3@.\5( .
< .
I
eSS N\

ACRETONET T
e e
%N\\&‘Kq:\;‘::;\-ﬁ;&\{\ _—

S

pREx woReE gt
S SO \\w\\%ﬂh}\ g e
SRR\ T =S m\i?.&%ww?' <
i N @,ws&«.\s\\‘w s&:@s«\\&\'&’*‘**
S5

Grace”

—R R ETER R E, AR, &
BrFBIBC E SR




Grace 14 °?
Grace — Graphical Code Engine (B %)

VX
« T[FIH CCS A MSP430 #MEHIIRAL AR
o TR RELE 15 e NIBITIEF

« EHELETSHME

o WE—BY RLUIESZ AT MCU 4
AR
o ETE N TR Y 2 il 2




.gdsi'
=
T
2
=

B MSP430 4} %

[l LT,
L] bl L T,
T XN
1]
: CE
v |BasicClog H
: . ‘
Hl ¢ 5
" 1]
' MCLK H
H '
' H
: 16MHz i
H cPU '
H incl. 16 v '
Il Registers \ 4 '
' L MDB y i
: 2 & A E
H | :
M Emulation e Yy A A H
Vol e I \AMmm A '
L]
' JTAG | Watchdog | | Ti - 10-hi ]
FI [ECE P e vor: 43 ADC10 - 10-hit SAR - Overview
L]
' : 0 | T — rl
[ - EfviEw Basic
P [ S | | O | o
E A
ceccssmsssacesssseanana R - B Lkt s the ADCL0 1 oy cnfiuration

RSTMMI

~ Introduction [k
The ADC10 module supports Fast, 10-bit analog-to-digital {

BaLwmi The DTC allows ADC10 samples to be converted and store

:' ---------------- i I 118 D)C Fom2 ¥DCT0 23wbjez [0 pe COUABLIE] SUq 2f0L&

(— g0 | ) een@ bk

I

INSTRUMENTS




TR H &5 S5 2R

|
' “xxxxx.cfg”
N EERF X as oM BCE S, FFRHEE Grace #1LE]
C/C++ iﬂszﬁ;gﬁiﬁo
TR L _
o -3
[
[
“srcu i,fq:%
7 “Debug” B “Release” L3¢ A # H 24
& T X AT B E SN TR R AL

MSP430 C 1t#5.

C/C++ ke BRAR A AT
MSP430 % 34




R P AR AE 287 51

43018 A =k

i ======== (Grace related includes ======== fEEEI:H [=1=] @;?ﬁﬁﬁ ﬂ:ﬁﬁﬁ Gl‘ace
#include <ti/mcu/msp430/csl/CSL.h> K—' L %ﬂ}éﬂﬂ@ﬂﬁx#‘:

/*
*  ======== pain ========
*/ —
int main(int argc, char *argv[]) ﬁh’/ﬁ)ﬁﬁﬁﬂﬂ Grace @EEE‘]&F
L Wi E

// Activate Grace-generated configuration

. CSL_init();
__enable interrupt(); // Set GIE
// >>>>> Fill-in user code here <<<<<
L FH AR IX BTG ..
return (0);
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