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OUTIES

TACCR1

Reset
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Timer A% — 4
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HW{E% TASSELx IFHEFID:: ﬁmer déﬁk MCx EH:I%S
B Sy I s 0 BRI
TACLK —1 00 1/2/4i8 o
ACLK —] 01 534 >C,ea, 1BEERE TAR -
SMCLK —§ 10
INCLK =y 11 Set TAIFG
ERSREFALTACLR ENRTEEE
TR CCISK O — RWEEE CCTLO #%% L
3 ogic
=R iRy | l } S%%%"f 1611 FERT SR
CCIDA R -
CCI0B {85t I FEEREEEISE0
322 Timer Clock l EERE CAP
T R
i b 880 B
scom—Y g cOFG
SCCIOfES
ouT D ‘
| OUTHES
D Set ouTo
Timer Clock —»
Raset
3_‘[?] TACCRD
POR
OUTMODx power on reset, _FEE T
Timer_ A% — &4
CCISx oM [Moge J—a cov CCTLY F83R /tb%
CCHA
i TS
GHND CCR 1
vee CAP
bS8 1 B
St
SCCIR— CCIFG
SCCIES
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CCTLZ %% /thE:
CCISx CMx
11
CCl2A TS -
CCIZB - Eiw ! FFELLYISE2
GND S CCR 2
Vee imer CAP
Ebigd 2 0
1
scoim—y Eﬁ‘ EQU? CsCaItF .
SCCI2ES
ouT
'T*D—| ouTAES
. D Set g ouT?2
Timer Clock —» Rk
TACCR2
POR
Timer A =K%
Timer A HIZFA7#s
B E K
AT s iy Hi kit RS
Timer A 355 % fras TACTL RI'W 160H | POR & {v
Timer A %28 TAR RIW 170H | POR EAfr
iP5 LA & ra% 0 GCTLO RI'W 162H POR &1
P AT 0 CCRO RIW 172H | POR EAv
5 LB 2 AT 2 1 CCTL1 RI'W 164H POR &4
iP5 LA A s 1 CCR1 RIW 174H | POR Ef7
T LR 3 74 2 CCTL2 RIW 166H | POR &1
7 L7128 2 CCR2 RI'W 176H POR & fif
H T ] BT AT e TAIV RI'W 1 2EH POR & {1

BT MSP430 A K WA RV TR & A H BRI Lhisy, XWH|IHEH
3 MR LR Timer A (K394 88 .

7E MSP430 ZA1 H iy ML A DhHESER ) 5 I 8% PR, 3K 5 I 2845 50 1 FLN ] &
Gl B EHEAMEH . FIFH MSP430 CLUTFAR My 4300 B H HLAG 2 B 25 1T DL Sk sl
T, ER, fFSAmEFNE, (F5 Mok, PRtk eEfE S, PSS RAE.
AN B AR GRS v AR A DR R R AR A . R T BRA TR e 8% A 1 —A
WRFR R AR, KRS AR OEIRRAYI2EE 5% . CUINSEY)EA 0 N 2% A 92D
f FI N FH -

£E 430 IR RV b, AN K7 250 7% bl e I 28 8 I8 BT AN [m] s 26 F11 X, FE X

Tlcpas 4 A VR HE 2% 1) MSP430F . BN [T 1B 11
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RN 2% B BRI, 430 M INES N 3 FABEE: Bl E 4, &
BFes A, EiT2s B w28 A FRPRIRER A 16 foE vt 8gs, ok B a4 Fh.
LR B PE T R FR . 3 AN PTECE ST ZR LUR T RE A A2 Al 8 Fhdy H Ak
A3 AR . DL ESHoe i S sdEn E 2 Mal &, LIS Iss K h
HE o

A I8 IR D e 10

(1) F 1405 25 WOT) = 2 F TR e Ae AR it i A B LR e 2 A B ) .
Fk, WAAE R — A E N A A .

(2) SEM S A: TESEEAE N B, &5 &gk T Tl et s n SCEL N Fedasifil
NP5 R At . IR DR R K AR Al .

(3) AEMFESB: MEREAE ST, B 48 A ZACH ], (R Dhfe )y T St
TiReSs b A EaRLe, IR ST En 48 B M HTaH).

A N as_A( =LA R AT 48)

SEITAS A BEHUZEIR: — AN 16 AL3T 588 TAR. =Ml LEE % 4% CORx =Ml
IR Lo Aed il Z5 fr 4% CCTLx
18K
WO E BB F COR0 . (R 7 T ) 452 B GCRx K72 rp KA,
(AP0 — £ 5 CCRO JBTEMRIAREAT, LA F—FF) .
VAR 0 B 65535 LB
) WA SCHE COR0 IR A 0 Bt  CMAMERL P Wibsl &0 % TR
AL I i A AE 2% TACTL i) MC1 A1 MCO REFFTH402% TAR: 3l SR AF T I 8% 1K+ 5
fi, BARE A 16 HFRS (BT E R 8. 10, 14 AL . e S e 1%
Bz L, BHAFEE AR, iR LB ASE . W T VRN T2 LU,
iR E IER RO/ . T TS .

H AR

RSN A B, T A P A 1 T A an S i AH Y 2 i 4%
HHT AT TS, RIS R shae 8%, i Ees TAR s B E %S T LU & 17
PRE RS, F=4 A ik . A R R iE, PR M A s T BR CCI FGx BV
R EQUX (i S A A FL . 75 U 9 R A e mT AR il H 7= 2k o 28 LE T A8 1) PWM 3%
TEHiH
M T R A R

Ll FHAE A e e i B IS, SR AR SRSl , i i, &
PR ALEE . T4 S rm A ke R B S, P S,
— AR {05 sl ) AN P 2B 4% 3 Tx CCRx o A B4 15 TAR B LbAse ke = A o b
MFES .

/R AW
FEMTAAGESHENR. WQESOE A4, MR A RS, 4

Tlcpas 4 A VR HE 2% 1) MSP430F . BN [T 1B 11
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nf DL k. Sk 4 ml LU CCI Sx B4 CCl xA, CCl xB, GND, £ Vee 5.
5 AR AR5 AH B 1 H bR & CCI FGx B R

i FRAR L -

WP NSRS R fikk) . K EEs TxR FOE IR H QR BiF a7 7 2%
TxCCRx ", R m] LABE M2 . TxCCRx 4 16 frnlinI 5. s -T2 ks i
SEAL, R (AR ) oA Tl s rh . — N8 289 (1 451 7 st 2l ok it 3R
AN AR R AR AN P A 5 ) 58 B

Toe 7 B PR3] i =+ il IR UIL FRAT 23, CCI Sx1=1, 84k CCl Sx0 (A AILF¥ Ve
FGND) , XFEFEAE Ve &5 GND V)3 CH AR H Pl D) P A Fli sk 44

S
M A I B A 5 B UART Sl BV
28 OB BB I PR B A RS [ SR 3B BB S
3 B LE B MR R BB 3, S B — A5 45 10
PRI

CR LT RIZE TACTL SROMILSEAE. AT E oK 2 POR I GRS
SRR CLR (4 AM28 S T A B AR A AR LG

TAERR L -

OFFFFH

CCRO

e

OH t

BETHEOR: T BER G T 52 CCRO BHiZk LE g i CCI FG bRk B A .

OFFFFH

7,

oK ¢

ALV AU M0 JFER I OFFFFH AEM 0 FF4A, [m130 0 B TAIFG E 4L  TAIFG
i AR B I E, JU TALE=1 A 74 b . W LLsCE AR CORO FME K
P24 T CCI FG.

Tlcpas 4 A VR HE 2% 1) MSP430F . BN [T 1B 11
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T A

CCRO

/.

BRI it Hoi

t

R B, 2483 CCRO B CCIFO By, 12| 0 i TAIFG BA7  TAIFG K

i AR

TACTL #=hFAHFa

15--10 9 8 7

6

5

AH SSEL1 | SSELO | I D

| DO

MC1

MCO | KM | CLR

TAIE

TAI FG

SSELT . SSELO J#5 i &4 A 70 A% ) el b

Timer A By

SSEL1 | SSELO PN ] ]
0 0 TACLK FHERE AN 5 G =
0 1 ACLK iy L8y i e
1 0 SMCLK T ARGl
1 1 | NCLK LA

| D1, 1D0 FA 7 Ml FE
00 A
01 2 4340
10 4 4340
11 8 4340

MC1, MCO viHabtxlqa bl fn
00 {5 1bAEst
01 HEvHAR
10 ELEVHEEL
11 18 vt B

CLR S I 483 bR AL

POR 1k CLR ¥ A2 I 52 I B AN A A 7 S0l AL . CLR Hifift Hah B A7, HixH
MR H 0. EMNGAE N MEBEMANTT G TAE . WRAERER bR e

YU 52 P 4% LASE T BB X6 A%

TALE 2 ot b i SV AL
0 2% ik i 2 HY P b

Tlcpas 4 A VR HE 2% 1) MSP430F . BN [T 1B 11
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T A

1 FoifF 8 i asiea H P Iy

TALFG 5 I £t th A ads

AR e ER E CORO TH4RE3 0 15, TAIFG B A .
LV HU e I 25 OFFFFH oH 25031 0 1, TALFG B 7.

1wkt B e R #S 1 CCRO st 2431 0 i, TAI FG B A,

TAR 16 frvt %28

RXAREVRER A, ARTTERS .

[ 1] TI MAER_A: it 2N 8 AN /& MCLK Inf, "5 AR ZAETHEER S 1 H U 5,

[RI4°E 5 CPU AN, W] SR ) 365

[ 2] TIMER_A $507 (057 : T B F] TACLK 55l 25 7748 F f 42 fhl A e o 28 o ) 4%
TAE, B0t E S A L, R AR SO NIRRT L Fi N 70 SR A E IS 2T BRI
i NI BRI B I AR SE e e 2P T RES TR I RIS 4, A I S e 2 H 4

CCTLx #@gk LBk FES

15 14 13 12 11 10 P

8

7605

4

3

2

CAPTMOD1-0 | CCIS1-0 | SCS | SCClx

CAP

OUTMODx

CCl Ex

CCl x

ouT

cov

CCl Fx

TIMER_A 5 Z iR L i, RAMSER A B O 1446 35 7748 CCTLx

CAPTMOD1- 0 32 FHili Hehii =\,
00 25 s
01 _ETJhiEER
10 FFEuEHIR
11 _ETHE S T B AR 3R

CCI SI1-0 7E4ti A= b FH ok o $2 0L 4 3K 44 1 i N iy

00 XLHE CClxA
01 3%FE CCl xB
10 JLFF GND
11 XL VCC

SCS TEFAHIRAE 5 19 & I &I ] 25

0 SbHigk
G Z TS

==
P

KA

SR A AR VFE W SR 3L R1K CCI FG B AR 3T I 478, &M THiZR{E
S R R A O T I A I R A . (R,

I ZEFr, 3R A A o HO(E T fE HY A o

N S P I E b 2 R SAWRTTRE R E SRR SR iU

Tlcpas 4 A VR HE 2% 1) MSP430F . BN [T 1B 11
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$SCI x HEBAHSRAE 5 EQUx Rk i3k LRI AG &
CCl x( CCl xA, GCI xB, Vec 71 GND) BEATBIAE, SR/ T th SCClx BLH .

CAP & F 4l AT 0o 2 L etk .
0 LbHeaiat
1 3R
PR (R BH FR AN bR L
1 ST A 3R L 25 A2 2% COTLx mf g CAP i T AERE =M L aise i X A8 My il g,
WA R BEATREFR: B, AR LR A2 P A 2 AT TRk, HEERTE
e S PR T e ki e e s Ry S S E TR e
[ 2] fi3k

OUTMODx 3 £ H A 5
000 #rth
001 ‘Efr
010 PWM &3/ R AL
011 PWM & A7/ B4
100 #H%%e BAL
101 847
110 PWM %/ B AL
111 PWM R A7 B A

TR RER b TR OUTx 78 8B T IR &

HriAEsX | EQUO | EQUx OUTx ARZR( Bk a4 A\ ik D)
0 X X X(OUTx fi/)
1 X 0 OUTx ( A75)
X | 1 B o)
0 0 OUTx [ A7R)
, 0 1 | OUTx ( 5 LARTAH )
1 0 0
i i (&)
0 0 OUTx ( A7)
; 0 i T
1 0 0
1 1 1 &)
: X 0 0UTx( A7)
X 1 | OUTx (55 LAwTAH %)
: X 0 OUTx [ An78)
X 1 0
6 0 0 OUTx | A~7%)

Tlcpas 4 A VR HE 2% 1) MSP430F . BN [T 1B 11



MicrocontTrol http://www.Microcontrol.ecn 4% ™

0 1 | OUTx ( 5 LLRTAH )
0 1
1 1 0

CCl x gk LA A AR =
A b CCI 80 A0 CCI 81 MR ANfE Sl iz i3t .
Motz CClx HAL.

OUT it fi
0 G
At
138 QUTNODX 4 E4 ML O LY+ WIZBEX I F AR

COV 3k its th bR ks
0 iy
1 H i e Y

[1] 2% CAP=0 W, “EFFLLEHBAX . HR(E T kAN, WA COV B MHIRSE
.

[2] 21 CAP=1 I}, SERHlFRA X, R 3R A as A g S BF R R AR F 3R 1,
) COV F . FEFFRIRHN COV e Js i ise e pi A 75 SR AE R i . SR ay A7
A RS R AL, SRR AL

CCl FGx gk Lh s b b i

SR FAEes CORx i3k T EH 8% TAR fE R B AV .
Lbidia: whl2s TAR (4T 447 2% CCRx {H A &V .

CCRx #H3R LA 2%

15--0

ERR LB, mEnE . o CCRO &% HIME A& A7 4%,  HoAth CCRx AH[H] -

TAIV E8838 A P mEFFE
15--5 4- -1
0--0 HH b [

Timer _AfGPATPWrE, — MRS HIRICE A 745 CCRO, F—MEN
St AR m b v P T 2 e 2 AN LAt Rk LR 3 A7 A

CCRO b i) e H AT e ey B OE 554, TR DA CCRO- i 3 e SR8 vH BN 38 ok v A
AR DRI, Al A S B s FE A AR 55« CCI FGO £ 4% BT il 55l fig B sl 248

CCR1- CCRx Al &3 5 — AN bWt &L, J& T 2P W, XD b
CCI FG1- CCI FGx 1 TAI FGI fELE TP M [ 3 TAIV J5, BahBAL. WAV TAIV 7

Tlcpas 4 A VR HE 2% 1) MSP430F . BN [T 1B 11
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fra%, WIAGE A BISRAL, AT R a0 RAH R o I FodF R0 AL AS Sevr i)
NG A2 7= A rh ki oK {Hqﬁiﬁfmufﬁﬁﬁ IXH]‘;B‘lFHi’Ef’] ifbk.

e F o TR TR L b LA 8 1116 AN 1
TI MER_A "H IR 52
LR T e AV
i L s 1 CCl FG1 )
eI RS CCl FG1 4
it
iR LA 28 x GGl FGx
5C I 2338 TAl FGT 10
Bl A :

#i1
SERTER A B3R

WCC

T st
32K :
Xin

T— ¥out P1.0 = LED

k. A Timer A HIZTHEG=ERH, SR 7 AbRE.
AC LK =TACLK = 32768Hz, MCLK = SMCLK = default DCO ~800kHz

WJE:
JI(IJ' #* B e e e e e e e e e e e e T S e G et e S o e e e o o o L o

#include <msp43{Jx14x h>
void main(void)

{
WDTCTL = WDTPW + WDTHOLD; ME kAT
PIDIR |= 0x01;

TACTL = TASSEL_1 + MC_2 + TAIE;

M 72 I 4

/I #% P10 ;Hw'l'

// ACLK, JE s A vHEES, BT i fg
_BIS_SR(LPM3_bits + GIE);
}

NBEN LPM3 A LRERERIIT b 7 fo

/1 Timer_A3 "1 7 (TAIV) AL BURR
#pragma vector=TIMERA1_VECTOR
__interrupt void Timer_A(void)

{

switch( TAIV ) /N H switch 15 G SR AL BT 22 p W (1K) 0] &

{ M) EF| AL case T 1)K 4> f’.".‘H.||..'-11.|J/\| |

case 2: break; // CCR1 LH /Al AR 2 fEas It HH T AN 1T,
WG TAH 3.

case 4: break; [/ CCR2 LAl AR ZF fe et Hh B N 1L,

Tlcpas 4 A VR HE 2% 1) MSP430F . BN [T 1B 11



MicrocontTrol http://www.Microcontrol.ecn 4% ™

WA TR 3.

case 10: P1OUT *=0x01; HSE T 2% ALE vHi 16 (0 B r= A0 o 2ss L v By
J0EE AN T =4 10. JEH B

break;
}
}

_f’l’"l s sk o ok ok o sk ok sk sk ok s sl e e ok ok s ok sl e sl sl e e o e sl o e sl s e sl el sl e sl sl e sl e e sl slesle sl e e el ke sk sl sk sk sl e sk s e sl

%l 2
CCRO 3K/ LB & 798 -- LLBL T R b s R
WCC
T par
gk Xin
T %out P1.0 p— LED
@ik, A +| | T ERE% A B ) CCRO il b &5 e a5 e N 4% A (RELEAT

Hh#g. 7:“/{\. L"i{rfl Eit =4S CCRO T, 3k Timer A0 HHITHR SR TH BT AR EE. LA P1.O
Y hfEoR, _11;414;,£'4= 32768/(2*1000) = 16.384 .
ACLK = TACLK = 32768Hz, MCLK = SMCLK = default DCO ~800kHz

AFEFF TA(Timer AR IS V8B, 7R EoBialng, 4 TA J o 3dil —JC‘CRUI A AH
25T (I TA>CCRO {8, TA #iEZF EEHiH 0 JF ﬁ‘:ti’&j: eI R, CCRO F=A4=H .
=42 CCIFGO FrEBE 7, M TAIFG SE 4% A ¥t HiksE & 7. CCIFGO, TAIFG 7Lk Hp ik 55 2
B b BN R H B BT . ARG AT interrupt void Timer_A (void)lf, CCIFGO S B br
fir.

%E

#include <msp43{)x 14x.h>
void main(void)

{
WDTCTL = WDTPW + WDTHOLD; M5 IEE ) R I A
PIDIR I= 0x01: /% PL.O A%
CCTLO = CCIE; /ICCRO JFH 7 fRiF
CCRO = 1000-1; //10] CCRO i h/ AR G AE a2 A Y, TR
TACTL = TASSEL_I + MC_1; /% ACLK M2t g% A b4, g S8
_BIS_SR(LPM3_bits + GIE): 13t LPM3 B/ TF R BT 7214

}

// Timer AOQ 5 B 55 12
#pragma vector=TIMERAO_VECTOR
__interrupt void Timer_A (void)
{
P1OUT *= 0x01; ¥ P10

fulcds 1 R AR 4% (1 MSP430F 52 ML T T8 B 1R
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}

B3
CCRO 3R/ F 728 --LL B Th R i e A

vCe
RST

32K ) T

i %in P1.1/TAD CCRO

T %out P1.2T81 = CCR1

. P1GITAR e
—| XT2in ceR2

—XT2out P1 0= Overflovizoftware

fii: ACLK = TACLK = 32kHz, MCLK = SMCLK = default DCO ~800kHz
ST L

P1.1= CCRO = 32768/(2#4) = 4096Hz

P1.2= CCR1 = 32768/(2*16) = 1024Hz

P1.3= CCR2 = 32768/(2*100) = 163.84Hz

P1.0= overflow = 32768/(2*65536) = 0.25Hz

R ESE S T CCRO, CCR1, CCRO #lifh/ILiR % 80 S TA T IEERR.
TA (B E S 8. EFGE ST E 2 AMARIFRE S, HERMEE CCRX H {5
uLh. EAREIH, CCRX kPRI T F—ikP R AR M 2. 54 EFRE TA
FSCE 4t BT OUTx (W4 B e, ARl 15 B (Kot Ak s S
w2 E AT, CCRO s — M EUMSMAC A P IS . T CCR1-CCRx A1 TA A4 I [a] 552

JCHI, R —A 2Pl . CCIFG1-CCIFGx #1 TAIFG = Wby 413 7 1) & TAIV J&,
fF2: A EALIX L ARAS: CCRO RS BT AT i CCIFGO s th g 52 47 .
CCRO #1 CCR1-CCRx, TA W55 B AL 40 THI

__interrupt void Timer_A0(void)

__interrupt void Timer_A1(void)

BilFE:

;fﬂ=$=i=>:<:k$=l=>:‘:=k*=I<>¥*:€==k>:<>:<$=k:€:*=i=>F:|:>';=I==k:k>:<=k>s<=k¥=ﬂ:»?:l:ﬂ:*»k:l:**ﬂ: hoesk ko sk sl ok ok sk s ke sl b sk sk e ol s sl e sl sk e s e sk ek s sk o

#include <msp430x14x.h>
void main(void)

{

WDTCTL = WDTPW + WDTHOLD:; 1ME 1R T E s

PISEL |= O0x0E; /¥ P11 -P1.3 AR RE

PIDIR = 0x0F; /1% P1.0-P1.3 Jyli] Kyt

CCTLO = OUTMOD_4 + CCIE; /1 CCRO vt o e e, T vh Il feioF
CCTL1 = OUTMOD_4 + CCIE; / CCR1 Fay it Ay R, JTHH i ARl
CCTL2 = OUTMOD_4 + CCIE; /l CCR2 i th A4 R e i, TTHh i ey
TACTL = TASSEL_1 + MC_2 + TAIE,; /I ACLK, HE4kvt#iiat, JT TA H Il i
_BIS_SR(LPM3_bits + GIE); JEE N LPM3/JT i v I fifF

}

fulcds 1 R AR 4% (1 MSP430F 52 ML T T8 B 1R
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// Timer AO Wk 45 75 1
#pragma vector=TIMERAO_VECTOR
__interrupt void Timer_AQ (void)
{
CCRO +=4; /1a] CCRO ¥ w2 &=

}

// Timer_A3 I fie %517
#pragma vector=TIMERA1_VECTOR
__interrupt void Timer_A1(void)
{
switch( TAIV )
{
case 2: CCRI += 16; //In] CCR1 ¥ hn{w 55
break;
case 4: CCR2 += 100; /11n] CCR2 18 Ik 4% 5t
break;
case 10: P1IOUT ~= 0x01; /f Timer_A3 EI 4% A i H
break;
}
}

‘,JJ,"! dechchchickh ke chch sk ek ok eck cfechshesk sk e sk s s el sk ch ek bl ke e ch e sk e e sl bl s s sk e el e she e sk ke b e sl e sk sfehe e ke ek oo ok o

Bl 4
CCR1 CCR2 /LB FHFHE—74E PWM EE
vCC
T— RST
32K . P1.2/TA1 — CCR1-75% PWWM
. ~in
T ¥out P1.3ma2p—CCR2-25% PWM

BR: FIHERE A A5 4 PWM BB L, G R AR e R g5 A =

AT CCRU F{EAT A PWM (¥ F] F'J;Uz.a, 1 CCR1, CCR2 F{EAE N PWM #5258 .

18 18 B A AT PLR 5 sE sl PWM Bt sk 7M1 RC o228 LSS DAC ZhiE
ACLK = TACLK = LFXT1 = 32768Hz, MCLK = default DCO ~800kHz.

BFE:

”‘ Hecpdevhalensabrofr s b sleafe ol cleabe oo ofe e e el e e oo afr e e sl o sfe e s sfe ol e el e sl afe ol e e e s e e e sl e el s e s e o e e e e e e e s afe e e e e e nfe e e

#include <msp430x14x .h>
void main(void)

{
WDTCTL = WDTPW + WDTHOLD: MMEE A TR 5E ) #
PIDIR |= 0x0C; /i P12 F1 P13 R
PISEL I= 0x0C; /P12 FIPL3 TAuz i fig
CCRO =512-1; 11N PWM R A
CCTL1 =OUTMOD_T7; //BE CCR1 it 5200 8 507 /8 A i H AR
CCRI = 384; /EEN CCR1 PWM (1 5 231
CCTL2 = OUTMOD_7; /1 CCR2 iy H Bt A & A7 /8 [ dan HH A K

Tlcpas 4 A VR HE 2% 1) MSP430F . BN [T 1B 11
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CCR2 =128; /N CCR2 PWM 1) 4541
TACTL = TASSEL_1 + MC_1; I PP IE R ACLK, 52T 4% A 18 H =

_BIS_SR(LPM3_bits); HIEN LPM3 (IR ShFERE K
1

H’:;: etk shosh kool sk sk sheshe sk ek e skl sk sk sk b ke ke sl b sl b e s e s sk b sk e e e e sl sl sk el s sl sl ok sl b sl sk sl e e e e sl sl e b sk sl sk she sk e e e ke s sk o

%l 5
SERTER A BRI CCRO 3R/ LB F M KIhBEN

WCC -
Tpst xx“; L32K
ACLK out ]

[::PZD
P11 P1.0p—LED

faji: HIH CCRO #isk/ LA & fras (M AR S REX ACLK/8 {5 5 b ATHlZR, 2r mlshidk 16 s
(Ffitt BIEA P . LERE TR B E s i 8RR B NSO L e, 4 R s 1) 2 B 17 N
Arh, [FE G Ed . SeRk 16 REERFR)A LED BUR .

BilRz:
[
#include <msp430x14x.h>
unsigned int new_cap=0;
unsigned int old_cap=0;
unsigned int cap_diff=0;

B B T T B | o o o e o e o g i S o o P TR P S P S g 2

unsigned int diff_array[16];
unsigned int capture_array[ 16];
unsigned char index=0;
unsigned char count = (),

void main(void)

{ volatile unsigned int i;
WDTCTL = WDTPW + WDTHOLD; M5 G TR 5E I 3%
for (i=0; i<20000; i++) WS, SHFF SR S AR E
{}
PIDIR = 0x01; /I PLO R% L P11 B
P10OUT &= ~0x01; // LED 3%
PISEL = 0x02; //¥ P11 & TAO ThEg
P2DIR = 0x01; JE P2.0 5 17
P2SEL I= 0x01; [/ P2.0 ) ACLK %t
BCSCTLI |= DIVA_3; /1 ACLK/8 45 #

CCTLO =CM_1 + SCS + CCIS_0 + CAP + CCIE;
LT+ [Bl2L+ CCIOA (P11 5508 + fligkohfie + ik b mif

Tlcpas 4 A VR HE 2% 1) MSP430F . BN [T 1B 11
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TACTL = TASSEL_2 + MC_2: / SMCLK B 8432 2 o) F st =t

_BIS_SR(LPMO_bits + GIE);
}

#pragma vector=TIMERAO_VECTOR
__interrupt void TimerAO(void)

{
new_cap = TACCRO;

cap_diff = new_cap - old_cap;

diff_array[index] = cap_diff;
capture_array[index++] = new_cap;
if (index == 16)

JAE AL LPMO + T 5 HH B feifp

I W TACCRO {13 A\ new_cap
1A =H - 10l

BB 2 RPN =R T[]

N e $il e 5 Al P
A REEH? (1-16)

{
index = 0; Gl =
P1OUT A= 0x01; Iz P1.0
1
old_cap = new_cap; WAl DGR
count ++;
if (count == 32)
{
count = (;
_NOP();
}
}
;‘J,r:i-. S she s s o she sl o s s s ohe s sBesde ohe sk oo s she s b oo s sk oo s she e b she sho sk she s sk o ke shesde e sl s sho b ol sl e e sk sk s b sl sl e ke sk s sl ke st ke e ke sk sk ke s she sl e sl sk ke ok

6- LLBEER A

LR BT LA ER RS A T ESH AR LUy 4 S0, 23 AU,  HRERES A iz,

I FER e, oA R H 3552 60 o B 310 4 2 R

G B LEACER A (M T A0 d1 CAON A7 509 1 I A BET AR, bhr)s CACTLY $2 i 75 7%
BRI N AL 0 17, R Ul F AR S A AN T AR

LAF AR R JLAN B8 20 AL BR K DI BE AN — LU 5015 B

AL N HL B -

BB B S CAO, CAT( IEfidm) WTLAZ} I e P2CAO, P2CAT (74T EG. 2o #fifst
BT LAGr A N LA FEHE F R IERT LA (0. 5VCC, 0. 25VCC, — R4 T MELFRL ) BRARMEEH H 1K
FL 3T LA

O M I BB LL3EAT BAGY A EUF =Pl 45
CIPAN SR S IR A5 o HEAT EEBE
OHA—A b5 S 5 5 A3 0. 5VCC 2 0. 25VCC LE#R
O — A5G Y5 L A SREE s R LA
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OZFH LRSS

Z: 2 W [T L %A T LA d CARSEL,, CARERFO, CARERFT o7 fedz il M FR (W)= A . JE L i B v LA
TEFE LA FL He At 20 LR A 1A AN AR LEAS, AR 22 i s B mT LATE L 88 L 5 A Ak
RS H Rz .

O LLi s A %0
LA CAON 41T %, CAEX frd= il f& b /s 1wl o

OfiRE S A
(KT RS A AT — 1> CAF PRI HIM S AR I e TT S50 . MRS s T REAL F T B L AR s
TR RS IR EY IS VSTRERSSINI R i BTN T 3 é o

O iR

Heieds A BEHUE RA HITDIRENN, W1 LA TIAE CAI E ST IT T, 7E CAIF f5 o P LT Hs
AR CHARGIE BN 1 ) o Loy A BB RAT IS R AR, AN BB o i,
CUP 4RZ3#R i 2 B E B R b b 7 CAI F G
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L TIN Voo ov bh& S8 AR
1] = |
samm | (Toame oh b1 wemms
“2,‘;“ —l EREES
N ;
cw—0 O 1| oo [T anSEs
O o | cci1B
i = I
g i = DE%O CAOUT
cm_&o*'ui ! oz
13 .-—10 L___ ™
P2CA1 Tau=-2.0us
SAETEEE
Set CAIFG
Hite [k o hEES
V<7 ; 3 3 ACAREFH} Y
i, i
i 03 2 1?0
1
CARSEL i é
, ! 0.5xVeo
D.ZSxVCC
i CAE HFsEEE A
“Kﬂ%ﬁ?WELD Q_J[:}rma¢ﬁ£§ﬁi
RIRS ; Rest | RaccorsnE@iEES
G: POR FEEE{V{ES
EfHEENEHER [c] www._microcontrol.cn
CACTL1 EhBe#s A F5ip) 3528 1
7 b 5 ¢ | 3 2 1 0
CAEX | CARESL | CAREF1 | CAREF0 CAON CAl ES CAlE CAl FG

CAEX LUBAR AN i, 0 LUABAS A (0% A5 5 Ak H 5 1

CARSEL XA #¥ WS %N B LLBLas A 1Y 1E 3m ok f1 v

CAEX Fi CARSEL 14 %

| CARSE

| CAEX

aX
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0 0 PN 05 2 5N 31 bE A 28 110 1E Ui
1 DAL 5 23 5 R N 1) LE A 2% 1 T e
, 0 P2 2 Y5 I 31 L A A% 1 £
1 P S RN B LU AR ) 1F i

CAREF1. CAREF0 %FS %y
0 fHERAMH S0
1 X3 0. 25Vce HSF )k
2 0. 5Vee ABHLHIE
3 R RIS e, 20 LA R R

CAON #ifil b #s A BFI FF R M
0 Bk 2s
1 7L

CAIES i J 5 Uk #%
0 _EJHAR(E WrdRik CAl FG EA7
1 NI RS CAIFG EAZ

CAIE thikr o ifF
0 25| rh
1 ARVFH

CAIFG b s rhibrbr ik
0 A FWrER
SRl TR

CACTL? ELE:#R A $EHI 748 2

7 | 68 | s | 4 ] 3 | 2 |1

CACTL2.7 | CACTL2.6 | CACTL2.5 | CACTL2.4 P2CA1 | P2CA0 CAF CAOUT

CACTL2. 7—2. 4 i Z WEAR S otkl, filtn, 7E MSP430X1XX R, X
fEnT AT, (AU, T AERRAEAY .

P2CAT Fasifilldas N iy CAf
0 A5 B S AN EB L 2% A
1 AT MG SR LR 3% A
P2CA0 F=ihil%m A i CAO
0 AN AN ERE LE R 4% A
1 AT MG R L e 2 A
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CAF b4 Hh e vt th A 720 RC MRG0 9 e
0 Ryt
{ gt

CAOUT Lk A HO%m
0 CAO0 /) CAf
i CA0 KT CAf

CAPD ¥ O \F 748

LLcas A BEER A 5 1 0 I 3S 511, CAPD Wy LAFE I 1 O &g 1 A\ e 2%
A BT T2 o M HL R ANET Vss B Vee I, CMOS ZRY i A 2 v 2% v DL 31 4077k
fEH . IXkEw] LMJ()T FIANAE Vss 3k Voo FO%A HEL s T 5 R IO AN N 28 P 2% 1 HL
P Falfy CAPDO—CAPDT MRtk ly 0, Wi DA AN ZZ 88 B 2L 2MAH I s il 2 1
i, i A ZE MRS SR

EFFTas.
#include <msp430x11x1.h>
void main (void)

{
WDTCTL = WDTPW + WDTHOLD; /Il 51 WDT
CAPD I= 0x08; I WiTTFE 10 i AN
CACTL2 = P2CA0; // WE P2.3 Jy+comp
CCTLO = CCIE; // CCRO FRVF! 1'I“l‘r
TACTL =TASSEL_2 +ID_3+MC_2; // SMCLK/S8, 4
_EINT(); I TT i

while (1) I AR

{
CACTLI = 0x00; I WEZH
_BIS_SR(LPMO_bits); /[l 3EN LPMO
CACTLI = CAREF0 + CAON; /1 0.25%Vee=P2.3, L 28TT
_BIS_SR(LPMO_bits); Il P LPMO
CACTLI = CAREF1 + CAON; /1 0.5%Vee=P2.3, LLB28TT
_BIS_SR(LPMO_bits); Il PN LPMO
CACTLI1 = CAREF1 + CAREFO + CAON;  //0.55V on P2.3, L 4% T
_BIS_SR(LPMO_bits); I RGN LPMO

]
}

// Timer AQ interrupt service routine
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#pragma vector=TIMERAO_VECTOR
__interrupt void Timer_A (void)

{
_BIC_SR_IRQ(LPMO_bits); /B H LMPO ##5K
}

7- ADCT2 FREFEH IR

Vreft ADCPIEREE SRR iR

Veref+ SMEREEIBRIIE W 0%
Veaf-/Verof- ADCPIRIE %R B PIRPARSN B TR g
& 2.5v INCHx=0AH
REF+ o
VREF+ o
- 15Vor25V eAVce
VREF-/ VeREF- HESSE
> &
AVee Ref_x v
mﬁﬁfﬁiﬁﬁﬂ 1 ﬁ%ﬁgﬁ;ﬁ&m
J esar AVSS\”_M SREFO ADC120SC
BT ADCIZARZFRIEH] ACHiZRTEbiGiEiR
AD 0000 SREF? 10 ADC120N ADC 125SELX
g 847 490
a2 {Hooro 1 ne
Ad 0100 e VR- VR+
A5 0101 x Divider ACLK  $BBhESH
AB o110 [™ RiF 12AZSAR ADCPIE <3 1.8 MCLK £ F %At
A o vl o SMCLK F Rt
shapes 1000 — LR = §-»ADCIZCLK >
1010 BUSY - -
1 ACIALTE | RirgA S HARE
e RIHESIER | |RitRE w0 SSH  smpi
i i
Epemmrerer T - 00 jmanc12sc
f/ REER 8 (] 01 |—Tat
1B AR FF % /4..11024 | Sync
SAMPCON " =T
&3 s R £ J s
. * E
Ref_x ADC12MEMO ADC12MCTLO
CSTARTADDx :>
[ 4 i 1
— LS
BEIEE
BR ADC12MEM15 ADC12MCTL15
AVgg

ADC1 242 451 A www Microcontrol.cn by DC

MSPA430 KL Hibi Bi-ADC12
MSP430 L} HLH ADC12 BESR A~ 12 GO A/D HEBES b ELA o 18 S FTRES54 4 K
HBAIAR T T ADC BESRIMI 7 MR i ADC RS T, A TSR iy 2 000 O 8 R 5 AD
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i, RSP, RATAILLE S PR 4 sk b R4 ADC Zhgse i .
EX LR ADC ISl Ry

MSP430X1XX2  Slope AD 10 {37
MSP430F 13X ADC fH 12 47
MSP430F 14X ADC Fikh 12 fi
MSP430F41X Slope AD 12 fir

MSP430F43X ADC il 12 {ir
MSP430F44X ADC fiH 12 fir
MSP430X32X ADC ##i 14 7
MSP430F21X Slope AD 12 fir

MEL ADC12 54 E Pl LLE H, ADC12 P2 (h BA R85 4k A 16 BTG, ADC
WHEEHLIZ %, ADCI2 W%, ADC BFRRJEEEsy, RAE S RE A B4, ADC Hdii it 4,
ADC #5175 17 45 55 41 1
A 16 FEASILIT
16 BERERLTT 50 T2 tH IC AMFEF 8 MR IS S i AFNNEE 4 B8 2235 dL i A B2 1 156 NI s A ik
R B AVCC-AVSS/2 HLH PR A . AMER 8 BEM A0-A7 BN, A0 &8 N i a B E 5.
N 4 B 2 Veref+ ADC N ERS % il 3 1F 0 . Veef-/Veref- ADC N #2 % H i o (N 370/
Ahl)e 1 B AVCC-AVSS/2 HUFIEAN 1 2% PN FiE S AL R a8 . 1 iR AR 2R el LA TS b
PR, BT CAFE VO i — Sy F A s 7rseln v e AR 2 . 1 HoAth i 9502 2% s A\ v BLH
£ ADC12 WS 2 H, vt il 5 5 Rt
ADC W& HLUE 2 25
ADC HUIRZH P H T4 ADCI2 WA — NS 5 2 R, & ADC AR B —34r. 76
ADC12 e BL3fE B 1 50T LB 44k 18 6 RIS R4l 5. AVCC(Vr+),
Vref+,Veref+,AVSS(Vr-),Vref-/Veref-.

ADCI12 Wi

ADCI12 [ WAZ R LRI, T8 A s (A AR Ok Bl R 58 R SR A . ADCI12 22— /MK HE N
12 7 /] ADC N#, 1 APaRgeMEmsr i, 1 et 2. ARBREHLN SS AR5 5L
HEHL ., — 2SR MR, SBT3 AR 8 8GRI i ADC
WAZ It B CE 2 iR, R Oxftf; 55— N R/ME, BRI DG Al ek
SEF i KR ADC NI ECT B N B IRETE, Batfe 0x00. 11X AN S i g v] DL 4K
kg E M.

ADC B BPiRss 41

ADC12 )i §f 4747 ADC120SC, ACLK, MCLK, SMCLK. il #%ufen] Lk Horp 2 — bk,
(] Hef ks T CASES 24 1) 90 400

AR G il 2 Y55 4y

ADCI12 B 5 Bl R R S R Frelg, RAARP TG 5 RSN .

ADC ¥ i 564

ADC W IZ AR 05E R 30 6 #0826 AR I 0T A B S s SR AR 00 BRI B T 28 o X e, 2T 16
AMEIHSE MR TG, [FIW 16 A8 T A S8 B 7oA G I A i, DASEI T R A4 il

ADC12 BRERI BT A & 4%

ATy R AT Ao S
i G e ADC12CTLO s i B e 0
FREBEEE | stosL b b b (7 28 1
ADC12] FG b b S T T A
rp 44 il AT A7 A ADC12I E rh BT A 8 A7 AT A
ADCI 21V FH BT 1] B BT A A

etz Il R HE 4 110 MSP430F e B TT b 58
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ADC12MCTLO- ADCI2MCTL15 APl A5 A A7 4% 0- 15

RIS 012 uEN- ADC 2MCTL 5 s ABE

ADC12CTL0 ¥#iad|FFas0

16--12 | 11--8 1 b 5 4 3 2 1

0

SHT1 SHTO | MSC | 2.5V | REFON | ADC120N | ADci2TovVIE | ADCI2TVIE | ENC | ADC12SC

ADC12S8C K48 ¥ ¥yl
TEAN[RI &4 ADC12SC 194 X

ENG-1 L ADC12SC F 0 2805 1 J35) AD ¥k
B B AD #4525 ADC12SC AZhE
ADC12SC iy i - IR AR
| SSH= HP= — S
S5k S ADCH 25C 5 fo Nt 3V b e

ENC=1 ZrnBeH ALV WZUEH) « | SSH=0 R REM A 5 o RIAHGI A HELF {1
HI) : SHP=1 K7 RHFF(E 5 SAMPCON SKJF T RHF €I &% SHP=0 X RH E#h
ADC12SC =it fi/H ADC12SC I, ik LA LaRISAE 5 MUCHE. HIEKAF R 3h— K AD
Wed, AT — 43R k50 ADC128C 55 ENC st E .

ENC #%4 s ifFfir
0 ADC12 A#IUIRE, AAEI3h AD #ik
1 B U SAMPCON _FFH#S K 2h

SEAE G R T, AR ANEE S sh e . BRI B,
ENC i e HE P2 A 1 P R AN [«

[J 1 CONSEQ=0 ( B3I Ay 4utiiat) H ADC12BUSY=1( ADCI2 AbT-SRREm:#
o) B, AIREUE ENC (55 ( M i PR AR HSE) , WM AiRESS R, 5T REFS R4S 1R
ZEB, BT DAAE O IE B O B AN S R R, AR ZIRAE ENC (55 A 2L

[J 2% CONSEQ=0( A Bl it s ) BF, ENC p v F AR A S, I 1 e

IEHEEIR, HEa WA, 18 T gt R {5 1 e 4

ADGT2TVIE HE3mT ]t o 7 70
0 BRI [
| R T
SRR SRR, SR —YORBEHER, e R A e T H o R
RVFB, SRR

ADC120VIE 3 H 7 SR iAo
0 BH KA R
1 R
1 ADC1 2MEMx o i B B I i A skt T A A B i i e 4 R AR S
A, Mg i e WSRAH RN iy i, W4 kAR s ek .

Tkcgas 9 A1 PRV 4% 1) MISPA30F 3. 5 LN [T B 1
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ADC120N ADC12 PiEEsihlfr
0 %P ADCI2 W%
1 ¥1JF ADC12 %

REFON 2% W k5 il fir
0 ISk ke A 2 o 1
| NS i s R A ST IT
2.5V S e s 4 o R AR R A
0 MERE1. 5V NESHHK
| XL 2. 5V NS H Ik

SC % VR FE §4

AR MSC 1 R
SHP-=1 0 | WS TE SH F 51 LT AR S E N 4%
CONSE 10 ; (UF YR Bl SHI A5 5 (9 L THRS AURCRAE 2 I 2%, TRt
' e ARG AE AT — KB e O RIIEAT

Hrh CONESQ0 271 217 iy e BB AN A2 PR T2 PR YR

SHT1, SHTO REEMRFFEM 21, KHEMRFFERZS0
XS T A i e R B B e SRR R 4 ADC1 2CLK HIoR R KFE
W& ADC12CLK F4E 4 £5, W.

Tsample = 4 x Tagerzelk X N
SHT1, SHTO SRAF LREF T I 28 1, RBEREF i 48 0 (1) 50 SR 1

SHITx [0 [1 (2|3 |4 |5 |6 [7[8/]9]10 11 ]12--135
N 124816 |24 |32 |48 |64 |96 ] 128 | 192 256

ADC12CTL2 Bs¥isdl&ras?
15-12 11-10 9 8 7-5 4,3 Z;'1 0

CSSTARTADD SHS SHP | ISSH | ADC12DIV | ADC12SSEL | CONSEQ | ADC12BUSY

KZHA A ENC=0 I A RTHAZ %, 1 3-15 fir.

CSSTARTADD #:¥ufrfissdhhbfr, X 4 A —HERIE0- 15 4 H%H v
ADC12MEMO- 15 . T LA sE SCHR P A #e Mkl B3 0 A e 1) ey il

SHS SR ik A ffn A\ YL ¢ 7
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0 ADC12SC
1 Timer A. OUTH
2 Timer B.OUTO
3 Timer B.OUTT
SHP FHEA5 5 ( SAMPCON) 3 4l f7
0 SAMPCON ¥ 1 R Ff fil R S AA5 =
1 SAMPCON i EIRFF N 2%, HERER NG 5 B L THIS Rl R SR 5C I %

| SSH K EE N1 5y 4 il A
0 SREESAAG 5 9 [E A
1 SRREH A 5 0 S N

ADC12DI'V ADC12 I byl o3 AU PR - f a8, 230D~ 2 3 A7 L 1

ADC12SEL ADC12 XIS byl k%
0 ADC12 IS4y ADC120SC
1 ACLK
2 MCLK
3 SMCLK

CONSEQ % HeLsUik ¥ 1
0 I LU B
1 PRI L B
2 L B YR b
PRI & U

ADC12BUSY ADCI2 IT-#ni&fr
0 FoREATESN R
I 2278 ADC12 IEALTAEIAN] . 4 100 Iw) =l P 21 e 45 30T )
ADC12BUSY JUHIT-FRLid i H X S, TR ENG B4, U3 T B, 3%
Bai RATTHE, TLEAEAE ENC=0 2 fif, JU3 ADC12BUSY Ay AWAE 154 0. AEHE
e B U T A R -

ADC12MEMO- ADCI2MEMI 5 & Haf7 38
15 14 13 12 11-0
0 0 0 0 MSB | | LSB
X 16 A fras e kA4 AD #e g L, TR 12 47, 4 Ar e

0.

ADC12MCT Lx 4ty fif Al 25 A7 45
| 7 | 6,5,4 | 3,2,1,0
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EQS

| SREF

| NCH

EOS

4 45 R A
0 AR ASHR
1 WAl E)E—

SREF 2% fL Ih YL FE AL
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Vie =Vier/
6, 7 Vm = Agﬁsh ] UR' =vqg=.f‘ ngg:.;
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9
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Tl 25 47 2% . ADC121 FG. ADC12IE. ADCI21V
ADC12| FG hMibr BT F 5

VEHEH
veHEF- I|I VEHEF-

AaHEh

\h"HEh 1

VGREL;

o JH 4 {7 HE A e A iE

A Tt P A T 1) i HH
11-15 (Aveer Avss) /2
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1

0

ADC121 FG. 15

ADC12| FG. 14

ADC12I FG. 1

ADG12| FG. 0

ADCI2IFG. x = 1 HeHaioR, It HEHL %d%ﬁkﬁﬂﬁ%%
ADC121 FG.x = 0 ADCI2MEMx Vi

ADC12| E M {E e 77 e
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14

1

0

ADC12I E. 15

ADC121 E. 14

ADC121 E. 1

ADG121E. 0

ADCI21 E. x= 1 SLVFAH IV Y i bs 5

ADCI2IV i B & 728

LLADCL?I FG. x 75 AL & A i sk Rk 5y
ADC121 E. x=0 & 1lAH W R R bR A2 ADC1 21 FG. x 78 B i k26 () iy R R 45

ADC12 f\zd?rhb%ﬁ A 18 N iTbRidi( ADC121 FG. 0—ADC121 FG. 15, ADC12TOV,
ADCiEOV} (H A — At
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0 0[O0 |O|[O0O |O[O]JO[O|O]JO|O]|O[O0]|O0]|O 0 1 2
0 (0[O0 |O|[O0O |O[O]JO[O|O]JO|O]|O|O0]|O0]|O 1 0 4
0 J0 10 00 O [O0OjO0OfO0O[O0OfO]O0O[O0O]O0]O]T 0 0 6
0 |0 ]JO0O JOJO O fOjO]JOJOfO][OJO]O]T1]0O 0 0 8
0 (0 ]JO0O JOJO O fOjOJOJOfO]OJO]T]O]O 0 0 10
0010 0[O0 O (O0OjOfO[OJO]O]|T|O0O]O]O 0 0 12
0 [0 ]0 JO0O]O |0 (fOjOjOfOfO[T]|]O]O]O]O 0 0 14
0 [0 ]0 JO0O]O0O |0 fOjOjOfOfT][O]0O]O0O]O]O 0 0 16
0010 O[O O [O[OfO[T|O]O0O]O0O[O0]O0]O 0 0 18
0 0[O0 O[O O f[O]JOfT|O]JO|O]O[O0]O]|O 0 0 20
0 0[O0 O[O |O(fO]1[O|JO]JO|O]|O|O0]|O]|O 0 0 22
0010 0[O0 O[T [O0fO0O[O0O]O]O0O]O[O0]O0O]O 0 0 24
0 (0] 0 OO0 |1 [0(0]0O[O[O[0O|0]0]O0]|O 0 0 26
0 (0] 0[O |1 [0 [0{|0O]|O[Of[O][O|0]|O0]O]|O 0 0 28
0 0[O0 [T [0 [0 [0O]JOfOJO]JO|O0O]O|0]0]O 0 0 30
001 O[O O [O0O]JO[O|O]O|O]|O[O0]|O0]|O 0 0 32
0 (110 00 O fO0OjO]jOfOfO]OJ0O]0O]O]O 0 0 34
T 1070 J0 [0 [0 JOJ0j0oJ0of0f0[0[0[0]0 0 0 36

BN EENR, 2500 BdRi Hhrd ADC120V, B[A) it H o rbs 2
ADC12TOV---ADC12I FG. 15 S Wrbndr=E—1~0-36 AU, 0 XA Hilbrid.
ADC120V. ADC12TOV £ 7Evj /5 ADC121V f5 Ash& A, {H ADCI2] FG.0--
ADC12| FG. 15 XS iR SR P w5, HAREA B3R AL, HULRUEGEAbEE & 4
SIS L . RIS TILE ADC12) FG. x ARSI AY, st J& Ut s e 36 45 L (1 B0 1 A il 1
o T XA FI R BSOS S N ADCT2EME B, £k A4EdiHy, FTLL ADC12I FG. x F7EH]
A A A, B )6 N R B A6 2% ADC12MEMy BB E AT

$ 1
ADCI2AE SN EHE

WCC

WeREF+ — REF

MSP430F 14X

gty II|J AIE P T ADC #4%, HIEZHPE K B YME. ADC12 1] Vr+=VeREF+, Vr-=Avss;
Vr+. Vr-i& ADC12 #B A M /MU ZH R . S8 A B R f.‘, J T ol T
Vr+i, ADC12 B #aiiisimily, skt fmil 454 OxOFFF. iy 244 AR B A5 525 Tk F
V-, ADCI12 #:fiedfit b 0, 1| i 4 HEL S 0x0000-

ADC12 f,l WL s i v 3 4. Nade=4095 x (Vin- V=) / (Vr+-Vr-)

ﬁin:
#include <:msp430x]4x h>
void main(void)
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{
WDTCTL = WDTPW+WDTHOLD:; I AEIEETTR
P6SEL I= 0x01; /1 FTIF AO A/D @ BT A
ADCI12CTLO = ADCI120N+SHT0_2: Il T ADC12 R+ 42 52 N 2% 90 4 538 n=4
ADCI12CTLI1 = SHP; I AP SR i ) 3 ’m,] VER R/ 455 7 SAMPCON
ADC12MCTLO = SREF_2; I AT HAMTZ % K Vr+ = VeREF+
ADCI12CTLO I= ENC; I SR
while (1)
{
ADC12CTLO I= ADC12SC; ' HE x;rﬂ*ﬁ&
while ((ADC12IFG & BIT0)==0); NP 55
_NOP(); H-u}&mhk
}
H
) 2
ADC12-A0-A3 EHFHH#H
WCC
L RST PE.0/A0 — VinO
PE.1/AT — Vinl
PB.2/A2 — "in2
PB.3A3— Vin3

MSP430F14X

fid: At ADO-AD3 FEAT & & AF .
{E27>] MSP430 ADC12 Bitk fll4w 5 ADC12 BRI AR 116 ADC12 4] 1 ¥ &
-8 AD i %A
2-31 I ADC12 #8H T4, EF ADC12 NAZ I 4, B R /i fs -;ﬂsf HIEH T
K HE 72 W 33T Jy K AR 8% e 5 55 5 (SAMPCON) i it ”‘11% L2 = S /M‘F Jfl{
ADCI2CLK &% GEM 251708 R EN, H SHITx 741 7598 ) FERAT mH#‘ P fih R 77
| \I‘%C Rr i), KB/ 40 i ): Tsample=4 x Tadc12clk x N
3L IERR: BLEIE BRIR FFAI R, BEZ R TR,
i ADC12CTL1 ] CONSEQ {7 #5E
A-3EFE ADCI12 B, FHAGEIE 1% FF

ﬁ‘]ﬁ:

f;. Jose s sl sl sl sle sk sho b ofe ob sl e sl odo ole ol ohe ol ol oo e o oo nRe ol e sleofesle e e ole s feale slr sl s s sle sl sle s sl e sl e sfe she sl sk s e o

ITADC12 N#ZR £ ADC120SC

#include <msp430x14x.h>

#define  Num_of Results 8 IE XL
15E 4 R B HU B E 16 7.

static unsigned int AOresults[Num_of _Results]; // A0 &7 5L 404
static unsigned int Alresults[Num_of_Results]; // A1 45 4404
static unsigned int A2results|[Num_of_Results]; // A2 £/ F 414

Tlcpas 4 A VR HE 2% 1) MSP430F . BN [T 1B 11
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static unsigned int A3results[Num_of _Results]; // A3 & JL 404

void main(void)
{
WDTCTL = WDTPW+WDTHOLD; /1 LA
P6SEL = 0x0F; I F1FF AO-A3 A/D B A
ADCI12CTLO = ADCI120N+MSC+SHTO0_8; /71 *\DC f'l R+ AR (G 5 i1 SHI U7 il &
H+ o ,f Jtl |1[ firr f, Wl 32 ’E-"'i n=064,
ADC12CTL1 = SHP+CONSEQ_3;  // fi/{] 4 CFF 52 I 28 AT RS/ 5 5 SAMPCON
/f ,I - NBE f4.4\ +|'1J;,

ADC12MCTLO = INCH_0; /! '7941L + ref+=AVce, i NEIEIESE N A0
ADC12MCTL1 = INCH_1; Il ZBEHE ref+=AVee, MIANEIEIER N Al
ADCI12MCTL2 = INCH_2; /| ZFESE ref+=AVce, MNBIEIERE A A2
ADCI12MCTL3 = INCH_3+EOS; /l ZEHER |c’r+ AVce, i AHEIEZFAN A3
A+ FF O 3BT 7 A e A S A I

ADCI12IE = 0x08: /f A3 I iE T I ADCI12IFG.3
ADCI2CTLO = ENC; /BB INGR 2!
ADCI12CTLO = ADCI12SC; IR
_BIS_SR(LPMO_bits + GIE); /1 HEN LPMO 88, Pk i

]

#pragma vector=ADC_VECTOR HADC I IR 45 R

__interrupt void ADCI12ISR (void)

{
static unsigned int index = 0; [T IR &5 R e T i A
AOresults[index] = ADC12MEMO; /5550 A0 45 R AEEA, 34T i RN 55 ADC12FIG.0
Alresults[index] = ADC12MEM1; //f22)) A1 # ‘/Lfvwll i hf 1) [A] B B ADCI12FIG.]
A2results[index] = ADCI2MEM?2; /{42 A2 .ef”.,L- PR, AT 1 R B ADC12FIG.2
AZ3results[index] = ADC12MEMS3; //5 2/ A3 45 SLH R 24, itk 1 V1) 7] s B ADC12FIG.3
index = (index+1)%Num_of_Results; // 1 nas Wiz 5], 0 index 25 LR ED

!

[k

Bl 3

ADC12-EH BiEiEE R

WCC
y RET PE 0/A0 — Vin
MSP430F14X

k. ADC12-FE & 4%, 1% T ADCI2 INBE.

BFE:

[ skeskeskestest sk sk s s e skt e s sk sk e sk s sk sk stk e sk ket st ekt st skeofeskl stk sestestestestok skofskolokskokokolstok ok sk skokeksrskok ok

#include <msp430x14x.h>
#define  Num_of Results 8§

Tlcpas 4 A VR HE 2% 1) MSP430F . BN [T 1B 11
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static unsigned int results/Num_of_Results]; IR E5 R

void main(void)

{

WDTCTL = WDTPW+WDTHOLD; I AEIEETTH)

P6SEL I= 0x01; Il F1FF A0 A/D Jd iEHT

ADCI12CTLO = ADCI120N+SHTO0_8+MSC; // 7T ADC12 sl 4R E W] [A] 43 4 2 £ n=64
IR 5 B SHI U Wil

ADCI12CTLI1 = SHP+CONSEQ 2; L | SFHf ,Ln R de L[ ST A R 2 SAMPCON
[l BE IE 2 PR

ADCI2IE = 0x01; // foiF A0 i ADC12IFG.0O

ADCI12CTLO = ENC; Il AV

ADCI2CTLO |= ADC12SC; I FF i A

_BIS_SR(LPMO_bits + GIE); /1 33N LPMO, T W7 ;i

#pragma vector=ADC_VECTOR
__interrupt void ADC12ISR (void)

{

[

static unsigned int index = 0; /17 T R 25 R e S R i

results[index] = ADC12MEMO; /I Bahegh R
index = (index+1)%Num of _Results; H :"' ’JI] 4 '/LIH

shskskskskskshshshakekshade sk sk sk sk sk ek sk sk sh s e sl sl sl e sle sl e ol o o

%5, H mduc i’- ; It}” H” ( ’“:"U{:

Bl 4
ADCI12-HEE B RER, KA TA1 fER XM RIR

vee
gl BST PB.0/&0 — Vin

MSP430F 14X

fR: Al P6.0 & ADC i A, H CCRI1 7=/ ADCI12 Fi i R fi A5 5 i .

P6.0 K H Sl 18 2 DGR 7 AURFE, ALRAE 512 UUEH#EA LPM3 £k,
‘JUE:
',q s sk sfe sk ok o sk koo skeook sk sde sl ok s o sk ok sk o o sk e e ok oo sk sfe sl sk sk e s sfe sl e sfe sfe sl sfestestes sk st sfeste sl e sfeslesies) shsfeshshokock ko el e seskeodokoleh ke ok
TACLK = ACLK

#include <msp430x14x.h>

#define  Num_of Results 512
int results[Num_of_Results] = {0};

void ADC_Init(void);

Tlcpas 4 A VR HE 2% 1) MSP430F . BN [T 1B 11
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void main(void)

{
WDTCTL = WDTPW | WDTHOLD: I IEE T
ADC_Init(); N ¥k ADC12
ADCI12CTLO I= ENC; I ADC FFR¥: i
_BIS_SR(LPMO_bits); I 3N LPMU 5N
!

void ADC_Init(void)

{
PIDIR = Oxff: I v P ) A i
P1OUT = 0; /P10
P6SEL |= 0x01: 1/ P6.0 A ADO ¥ AN IhfiE

ADCI12CTLO = ADCI120N+SHTO_1+REF2_S5V+REFON; // P4 ADCI2
HADCI12 WHZ I+ R AR R (8] REQ)+ R F NS IR+ TN SIS % R R 3%

ADCI12CTLI1 = SHP+CONSEQ_2+SHS_1;
TR fi ’»’Lé::"f ﬁ; EL A iE I 2%, R FE G S (ADC12CLK) A _E FH S fih A R 7€ I 2%
J14FAIH TE 2 CRAF K il A 950 Timer_ A (1940 H1 52T outd 4@t 945 (1 CCR1 SE I 72F)

ADCI12MCTLO = INCH_O0 + SREF_1;
IEFE AD JHIE 04 1L 2% W Hi=Vref+, 712 % H Fi=AVss

ADCI2IE = 0x0001; /I FFH I R F-ADC12IFG.0
TACCRO = 1500; IOAER, VT S W] TR
TACCTLO I= CCIE; i TA M (TA 55 CCRO th#8), TA FF b 2T

TACTL =TASSEL_1IMC_1; //TACLK =ACLK_ ER 28 A M3+ Hopi= T 4F

_BIS_SR(LPM3_bits + GIE);  // # A LPM3 #8i58, Fr S Wy i, A4 3E i B Ta] 45

TACCTLO &= ~CCIE: /I P CCRO %R L 45 45 A7 2% 1 0 ki
P2SEL |= BIT3; /I ¥ P2.3 & TimerA outl %l T #E

P2DIR I= 0x08; I p2 A L

TACCRO =T7; I sk TACCROEFE I #43ls fi B=CCRO0+1
TACCRI =4;

Il ¥4k TACCRI T 77— TimerA.outl {5 545 ADCI12 R FEfil 5 A5 55 I

TACCTLI = OUTMOD_3;
/I CCR1 i3k L4 27 46 250 OUT1 # il Bon it b 07 /8 4 i

TACTL = TACLRlMC 1 | TASSEL_1;
SE W 25 4P=ACLK, 5Bk TA B EEi=

Tlcpas 4 A VR HE 2% 1) MSP430F . BN [T 1B 11
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// Timer_AO CCRO 71 IR 25 FL T
#pragma vector=TIMERAO_VECTOR
__interrupt void ta0_isr(void)
{
TACTL = 0; /I TA 3555 A S E
LPM3_EXIT: /) AEIE AT Y LPM3 B
}

/1 ADC12 H I Il 45 F P
#pragma vector=ADC_VECTOR
__interrupt void ADCI12ISR (void)

{
static unsigned int index = 0; A &
results[index++] = ADCI12MEMO; /I B5)) ADC 45 513 results 44
if (index == 512) IR/ T 512 k2
{
ADCI12CTLO &= ~ENC; IR, DI L e
index = 0;
P10OUT I= 0x01; // P1.0=1
_BIS_SR(LPM3_bits); / BEN LPM3 i
]
}
JI"){:E":! P P PR PRUPRCI S sfe ke sfe e o e oo e 2 e sl s s s s e sfe e sfe s sfe e g o sk v e 2 o

8- USART B4TRBHEA
MSP430F149 PR/ USART aliRum 1, HA%EEE—F, MMl nldsd RS232 . RS485 4
A R, 52 AN AT L RO L. MSP430F449 rHFE LIS L R, L
AT PR b AN (K 4 ) P A7 s -
PATF TR S 1K 20 S A0 38 R0 HH 31 LA 35 T I D
1. SR i, fEm D BEUT, s B S sc Bl |20, ShEsr i & 9F A
X — R, SRR NP R AR SE . bkl 1 MR, 7 58 AN
R A 8 TE) 1 ANHUhbfr . At B2 AMERAT . — AR 9 AN, B 13 i
2. PAFEREESS: MSPA30 [RIBAy 2 B AL B R MR R R 2 B 2T T 4% UBR AR a7 A7 UM
7= A K B AT AT, BRI TE R E AR RN,
PR = BEHLINR 40A5 R T = UBR+ UM 8
Werrde . FREIMEIEIGAT .
SR T: RPRAEREE B R R, BB R B R, F N RoR.
3. UBR I UM 25 ¢ 4% ¥ 3 20l (1 i o
UBR &N 16 f7lM & fFay, &M 8 (i frdeskiTiizE, UBROO F1 UBRIO it fiTiim
(REAT, A k.
Blhn: PEFER=2400, BRI Sh=32768Hz . H R T4 13. 65
B2 R T AN — TE IR F A 44, BRI 6T /N0 4 06 20 3o 1 38 2 A g SR A T IR 8, ek
ATFHHE 5 A 17 SR AL — IR 10 65 %R 25 . (BEME XL A v BE S S bR IX MRz, N2
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AR/ ZBE AT, XA HEHERR 3k T s fR ik .
URXEx*
o : SYNC=0
USART 4% & 4 & B 6t ¥r 816 URXEIE SR PRSI
A SWRST T URXWIE $5ul chEAMRER /119
e | T .
OF isthiFE URXIFGx
BRKSTHF 48 R HIEF T —.
T '|' iz
- FERW ZH1E VART/SPIHER
e re RBEihas LISTEN MM SYNC
4 0 1 I 1 T
RXERR  RXWAKE - Lo | som
S BB BABUEEE [ __F e A I
ENELE W I oom | o !
SSEL1 SSELO SP PEV 1 11 UuRxD
Eflam H&F Fifi B&Lmﬁgks .__i__d_....o.(:]
UCLKI SR EER — i 0,
I ! STE
ALK = ~ |
S HREEETS ;
SMCLK IR TR e UTXD
¢
LT FHKE A 1.8 —
* CHAR PEV PE'NA_ .
i sEBusES > ol 1! swo
24T i 3 O} 0O
RN | DWAKE HIEEIPI .
UTXIFGx* - CKPH
son | ]
|  REEREEES SPUEst | mtEemel
e e U TR B i
2 & B # Rl Ly —_— ! UCLK
< B R SR
UCLKI
MSP430 USARTHEREEE
MSP430F14 USARTO 570y =X i dss sl A7
FIRTIRE AT A7 2 Blorp gl fr 5 g A
| FG1 B bRk URXIFGO e bR UTXI FGO
| E1 el {2 URXIEO W W fE UTXI EO
ME 1 B A2 F URXED BB UTXED

MSP430F14 USART1 Sy s Ibrds hifir

PR HER (7 Bt Bl L ROE T I
|72 Bl bsa5: URKI FG1 | Ballerh ihavts UTXI Ff

Taldss X R R HE 46 1) MSP430F L

THLA TR
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| E2 W T g URXI EA FC P BT e UTXIEA
ME 2 Bl Ao VF URXET BAC A YF UTXET

76 MSP430 234 i B4 P ANl A5 il A ARCE USARTO A1 USARTH, (R4 AT &

WA i R
USARTO 175 fr 4%

BT 415 BEERM | Hudk IS
i R UoCTL =] 070H PUC J5 001H
RIEFE T T fr UOTCTL B 5 71H PUC 5 001H
ot il %5 A7 o UORCTL EulE] 72H PUC J5 000H
R s kil e UOMCTL =] 73H AR
WeRr B A7 A% 0 U0BRO EIE=] T4H AAp
PRy g B A48 1 UOBR1 5 75H AR
B2 b o UORXBUF B 76H AR
RILLE S UOTXBUF E = 77H AR
SFR HHL i it 25 fr4% 1 ME { 5 004H PUC Ji5 000H
FR B At it a7 fran 1 | E 55 000H PUC Ji 000H
FR BiERAdifiE 27 fras 1 | FGi i 5 002H PUC /7 082H
USARTH [ 75 f7#%
AT M5 BEERA | Hhht YR
255002 fr- A U1CTL w5 078H PUC )& 001H
RIEYE i B A7 U1 TCTL B 5 79H PUC & 001H
RS b % 17 8% UIRCTL i 5 7AH PUC J= 000H
TR N s ) B A A UTMCTL w5 7BH A
PRy 2 R P A7 4% 0 U1BRO B 5 7CH AR
g S et Fl ko a2 U1 BRI B 5 7DH AR
PRl 2 vh s U1 RXBUF 5 7EH AR
RIALE P 3% UITXBUF | & B 7FH AR
SFR B it 25 fr 4% 1 ME?2 i 5 005H PUC J5 000H
FR BLERAE fE 25 745 1 | E2 B 5 001H PUC J&5 000H
FR Bttt 5 fray 1 | FG2 ik 5 003H PUC J5 020H
UxCTL ¥ F 28
7 6 5 4 3 2 i 0
PENA PEV SPB CHAR | LISTEN | SYNC MM SWRST

PENA 15256 SLVFAL
0 %L

Tkcgas 9 A1 PRV 4% 1) MISPA30F 3. 5 LN [T B 1

T A
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1 B8 foiF
T2 FUVFIRT, % A B RN, Bl Oz 56, My 2 B A, Mkt
P74 A RSB0,

PEV ZFBEIGAL, ZA FER UG FOIF A 2K
0 AL
1 RS

SPB {5 1L HEHF. Wi e A I IEE 1A 2L, (R FR i A28 LRI 1 A 45 kA
0 1 f7fgE by
12 ffs kA

CHAR FHF T
07 v
18 fi

LISTEN S Wtk $¢. RE R 7 AR Bdi Hhy A 8 S bt 4 Bl %
0 o hein
1 A7 Bt k(5 I A B ibign B e 2

SYNC USART BibepttzUik
0 UART #5X[ 5727
1 SPI B[ [FIF]

MM 2 HLBE 2k AL
0 Zkig=s N B HLEMY
i Huhk Az Z AL

SWRST =il v

LR ZALE AL BN USART REVLAZ AT IR SR RS
( URXI FG=0, URXI E=0, UTXI E=0, UTXI FG=1) . iz @R ERRE 52
SWRST BA7. i 2 — KRG R M Ja, HAXt SWRST BA7, USART A GEE Fik it
MEBCH A 36 Fe1FFRiS URKE AT UTXE AN R SWRST 1 BE 1%«

SWRST {7 <={# URXI E. UTXIE. URXIFG. RXWAKE. TXWAKE. RXERR. BRK. PE. OE
K FE AL

7E AT DA I E I, -“-N@EM’H’#FE — IR IE R USART # R w1ah 1k
X RSB FE ) SoAE SWRST=1 AR, e o0 i I e 19k & SWRST=0; /5
LT A b, DU A Y R R A e

UxTCTL RiEFEH TS
L 7 [ 6 [ 5 | ¢ [ 8 [ 2 | 1+ [ o
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T A

| M | ckpL | SSEL1

| SSELO | URXSE | TXWAKE | ] | TXEPT |

CKPL E bbb 1 425 il 7
0 UCLKI 155 55 UCLK {55 At AH [+
1 UCLKI {5555 UCLK 15 T At H S

SSELY SSELO WY Ehytiiak, M oL 1 i i 3 oo A2 10 P AP
0 AP 4 UCLKI 5
i Sl ACLK
2 T RGemEh SMCLK
3 T HRGiMEh SMCLK

URXSE At fi &z 54 shil o7
0 VA Belfid A v Al
ESE A YOSy alll

TXWAKE £ s it 2 541
0 gL T B
1R AN AR A A ik

TXEPT kiEfmThe&, PRI ZEA—FK.
0 IEEAL M EE ok H Ak gz i 4% UTXBUF) F Bidls
| TR KIEFEAT A2 F0 UTXBUF 28k SWRST=1

URCTL W%l & 7728
7 6 5 4 3 2 1 0
FE PE OF BRK | URXEIE | URXW E | RXWAKE | RXERR

FE Moistisbn &
0 A Wik iR
(IR TERPN

PE RIS EFFr&r
0 I i
1 KR HR

OF ¥t thbmadi

0 o ih
1 A
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BRK F] W il o7
0 VA
1 HF W

URXEI E it vp Ik Fo 40 fr
0 AT, AR /IR B A URXIFG FRi&
1 eirir, T aralior Baewe B A7 URKIFG

URXWI E 2 pilt b W e /P4, M3 ik = R I, %07 g5 5 A7 URXI FG, Y
URXEIE=0, RN EEH R, ZMAREELS URXI FG.
0 Jirf B 7/ AR AE RS A7 URXI FG
1 SLAERR R Hh 755 4 fiE B 47 URXI FG
76 & P4 URXEIE AT URXW E F URXI FG (1520

WA e IR RS AL

URXEIE | URXWE | =27%uig L4 URXI FG

A5

B

A

A

AL BT T4

A

0
0
0
0
1
1
1

el el =l el e k=
—|lo|=<|—o|=<|=<

1
0
0
0
X
X
X

FER LA

RXWAKE 22 B AU (2 . FESIERT B AR, FlCr FF b7 BAZ I, 12018
W, E 2 N Z AN, EBCE] AP AT U E URXD L=, i HLgmuie,
RXWAKE EAv .

0 B POREE, BoliEr) T A LA
I R, HCH) AT

0 S Bal R
B

UxBRO. UxBR1 iy k£ 4 7 a8
KPR AN 5 A7 a8 2 FH A7 O s 20 0 0 R O B 506 4«
UxBRO ISR R F TR0

/ 6 5 4 3 2 1 0

2’ 2° 2’ 2 2’ 2° 2' 2"

UxBRI B RIEFHFHR |

7 e | s | 4 | 3 [ 2 [ 1t ]
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T A

| 2|5 ‘ 2|-1 213 ‘ 212 ‘ 211 210 29 ‘ 23 |
UxMCTL s 3R i 4% 1l &5 77 o8

7 6 5 4 3 2 1 0

M7 M6 M5 M4 M3 M2 M MO

T RT3 R AR B A A BROLK AN 2L P 7 DR B IR 3 8, e —/ L )
RGBS UBR By feas, ADEGH > MR 27 f7 2% UXMCTL A A S IR LT
ARITH:

5 %= BRCLK/ ( UBR+( M7 +M6+-+-M0) / 8)

URXBUF BB EAF

7

| 6]

5

4

K

I

1

0

B AT A7 IS B A A7 s Ja B 4, Wl P ). BBl gy vl AR
(7 P LI 7 22 ) 2% BT Db . RXWAKE A2 URXI FGx A2 BsRA4in 7 AL A, ol

RAFNBARTE, il 0.

S R I P EO, Bl A A A B 74
ORI 46 4 SO BB S 4

&1 4R

URXEIE | URXWE % A URXBUF PE| FE BRK

0 i LE R4 0 0 0

1 1 A ik 5 X X X

0 0 LT 0 0 0

1 0 i R i X X X
UTXBUF REZEFIESHE

7 e s 1 4 s 2 [t ]

FIEGAF N AT LI RRIEB AL A 745, 85 th UTXDx A&l X RA AT
BRIERTLUURAL UTXI FOx o ARSI 7 A8, ORI M 0.

i B BRI i B S X AR 22 3R

Divide by ACLK[32768HZ {KA5Hk % 5] MOLK[ 1048576HZ i % #3]

i ST e | o | dax. TX Ma;'ﬂ :?r¥; U e M?i' M;;
e BERH | M E1H RO | CTL Error/% | Error | Erro Ll BGH CTL | Error Erro
[% | /% % | 1/%

75 4:? 13198 i | B4 | FF | -0.3/0.3 'gzg" +2 36 | 9D | FF | 0/0.1 | +2

Tl 19 Sk R 4% (19 MSP430F #2 r HLA T T4 15 1R
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110 22; 955312 1 29 | FF 0/0.5 0/0.5 | +3 25 3C | FF | 0/0.1 +3
150 glg 59§° o | oA |55 | o004 o004l x2 | 18 |4E | FF |00t | 22
109. | 3495 : 0.3/ 0.1/
= I . i i
300 73 P 0 | 6D | 22 0.3/0.7 " 2 0D AT | 00 » 2
600 541'6 ”;3? 0 36 D5 111 1/1 +2 06 D3 | FF | 0/0.3 +2
1200 271'3 3;? 0 | 18 | 03 -4/3 4/3 +2 03 69 | FF | 0/0.3 | +2
2400 135'5 43? 0 | 0D | 6B -6/3 6/3 +4 01 B4 | FF | 0/0.3 | =2
4800 | 6.85 zlg 0 | 06 | 6F -9/ 11 9011 | +7 0 DA | 55 | 0/0.4 | +2
) 109. X , -21/1 ) 0.4
9600 | 3.41 23 03 44 2112 g +15 0 60 | 03 | +2
I
19200 oo o || a8 | VY| x
38400 271'3 0 1B | 03 <413 +2
13.6
76800 5 0 0D | 6B -6/ 3 +4
1152
g 0 9.1 0 09 | 08 | -5/7 +7
i fE R A B A RIE— AN FRA R R L, R LB &P A

MSP430 HL % 7 A e

rE.

WCC
T— RST

32K . P3.5 = RXD

| in

T wout P3.4 f=—THD
P5.7 = 485CTL
P1.1 joee LED

MSP430F 4

// ACLK = UCLKO = LFXT1 = 32768, MCLK = SMCLK = DCO~ 800k
/I PR 27T 32768hz XTAL @9600 = 32768H2/9600 = 3.41 (0003h 4Ah )

1 Ak

#include <msp430x14x.h>
void delay (void);
void main(void)

{

Tlcpas 4 A VR HE 2% 1) MSP430F . BN [T 1B 11
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WDTCTL = WDTPW + WDTHOLD;

PSDIR I= 0x80;

P5SOUT &= ~0xR80:;

PIDIR |= 0x02;
P1OUT &= ~0x02;

ML d

P3SEL I= 0x30;

MEL! |= UTXEO + URXEQ;
UCTLO |= CHAR;
UTCTLO |= SSELO;
UBRO00 = 0x03;

UBR10 = 0x00;

UMCTLO = 0x4A;
UCTLO &= ~SWRST;

IEl |= URXIEOQ;

/I Mainloop

}

for (;3)
{

_BIS_SR(LPM3_bits + GIE);
while ({(IFG1 & UTXIFGO0));

P5SOUT |= 0x80:
TXBUF0 = RXBUFO;
delay ();
PSOUT &= ~0x80:
P1OUT #= 0x02;

}

I EIEET]

/I P5.7 Ml RS485 5¢ikilif
/I {fi SN75176B MUk

/I ¥ LED $57R

// P3.4,5 = USARTO TXD/RXD
/I {ligE USARTO #ilk TXD/RXD
11 8 fF 15 X

/I IR 40 UCLK = ACLK
IV BB R AR Ay A AR

/1 32k/9600 - 3.41(ACLK)

/e S ESIFE ST e iy

I WHAk USART REHL

// {lifE USARTO i

/1 HEN LPM3 A5/ LV o
/| USARTO KX H 28 HHESR?
/I {# SN75176B Jy K i%

I M M 28 T AN RIE P 2

/Il {1 SN75176B M3
//LED

T A

/I UARTO 450 74 M LPM3 B Uil 1
#pragma vector=UARTORX_VECTOR
__interrupt void usartO_rx (void)

{

_BIC_SR_IRQ(LPM3_bits); /1 iR LPM3

}

void delay (void)
{ unsigned i=180;
while(i!=0)
i

}
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10- CPU BEER Kt 2 R B Kl
MSP430  Hrik AL
(1) 430 BRI PP W1, BRARRE — AP IR B P i UCOT Sep Ik EINT.

(@) HFATPRIRRIT, RGP PERTT T, KIS PR OCHT, R i AN 2 2
rh I R ST 4R i AR A AT

B)FETETI A FIF T Bibr, RIE] LA SR B CAVE B fIRE L A Rid 25D, B T
SEIEREEINAT - ER: BEATR B LB TR RFERA O], Wk B TR REAAT IN & WY T iy C,
DUHEI B BT B, A E N P, WA, B AT SR Bk TP ISR R A TR
BT BT IT.

GOHFEETEDITT Bl JEREPETFER A 24, WSS EgeRIET, BIFPBLER R AES
AT R Bk A RO P RTIR S AT H SR SR

(SRFEY T, HEu N, RS A T TR ST, X TATB SE i) 2% 1 Er e/ sk b
Wr, HY5 0 TAIV/TBIV, frbfifdd: AahiEks: T2 EFahigmEsr, o Pip2 L
Wr, SEF TiEBRARNAbRE, WEE XA PR HEINT O; »IFhl, e 3] I M i deas,
S AR R P AR R A, S EOERR G S R S AT, PR X b Wb 20 S AR G IR AT I b
K.

KT CPU A BIX K ETAHBEIAR T SRORET B LA REEN, X T CiEs 5 CLH
T . SAMNEL RN —E R B LA R B .

MSP430 fI 43 3 e REE RN AR FEET I, AR T AR e A

(DAGEEALIW 5 A OxFFFE.

(2)A 0 Bl KT £ T [ =y OxBRFC. W AN B Bl T I B4 B 34 OFIE. NMIE. ACCVIE
BT A e A IR S A P Kb A B AT P AR LB 2 B 25 E AT OFIE .NMIE .,
ACCVIE, A RESS L Jcmy e el . 55 S i & A &7 OFIE. NMIE. ACCVIE J&, 24 25157 BlIE HY
rP TR R 7 W2 1 2 2 R, S BT R e AT R O R L SRR P T 45 R R A TR
¥he

(3) AT B 8 () eh sk AT T IR 8 ) R S PR B G4 A 7140 2 I 45 T 7 8 I 2 =X e HY
PRI T . BN BT R LA 1 PR AR A BT, T Bt 4 R e g il B e

AN T SR R AL i 18 5 DG ST T KT . i 1 PR R MISP430 2R AN AT 5 il b i i 4
SR.GIE A7 Rl — Lo 1 e, B AL 00 S 2% 0 vy (1400 57 i BT HH AL, t A 4 ol B 24 7 0 26 g
(Y P BT, 2 1 5 AR TR . H SRUGTE. 57 AN B2 0 AN a5 iz o W, 3t AT B AR B2 A 0] ot ki o BB A
Wi sk .

P bR A 1 e R
(D CPU & FHaRES, W58 1 Y R 25
(247 CPU 4t KBRS, WE AR ThFEIR
Gy F—&454 1 PC i1 AHERE;
@YRRRS T AE2% SR H A #:
(S)EAT 2 AN v I sk, W 1 e v 0. 40 40 v M

(6) AT W L PR o W SR A R . B 3l 88 0, 28 T R 5 P b s A AR A R R A
(YT R VA7 SR.GIE E 7. SR INEH E2TH) CPUOFF. OSCOFF. SCG1. V. N. Z, CAr
B A7,

(8)FH Iy P T ) BT 2 N PC 95 725, B2 Mtk bl TT 44047 -
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1 [ (0] {4 3o
(DMHEFE T PC 1,3 WY T CPU Ak {0 Sh RERE W RT B iz rh W T 2 ik B A S e
QM HEFE T PC 1,2 W 1 o AT CPU AN 211 DB R, ) M b T 4k S AT 75 1

CPU MRS 75 77 SR
15-9 8 1 6 5 4 3 2 1 0
PR v SCGI | SCGO | OscOf f | CPUof f Gl E N Z

Vi bR

SCG1 SCGO 442 il fir
SCG1 v/ 5% 4] SMCLK
SCGO ‘F <M1 DCO A A 4%

OscOf f  &hiAcHR 5 4 il
‘B 0scOf f SRR IR G T IR, A7 0scOf f [A]i CPUof f it ¥
7. TTH] NMI B4R A T R4 T A T S T) K CPU M .

CPUOf 1 CPU il fir
Hfr CPUof Wl CPU A ICPIAES, T LU b e Su Ve s CPU Ll

Gl E 2 brbriEhr
oy o i b by
Gl E ‘& {7 CPU ] m 5 ] J53 iz F iy
Gl E B A7 CPU ASm W n] Bt il v Wir

N Dabris

I Fhrk

C  #EfbR&
RRDIRE T Frdh

40 T b B

2 R A A FR O i SR e LA T P T Ao 4 FGE P R B SRR G E) B AT, R R SR
3 LR I sh Ak

[1] CPU &b TiGshIRA: e BCY R ITHAT M35 4

[2] CPU Ab-Ff& 1R (R TDFERI 22k

[3] $80 F—4&F5 411 PC i I A HERE.

[4] SR [EAMEFE

[ 5] W RAEPAT BRI N R AE 2 AP RS AR SS, WL i = DL oE 204

[ 6] b R bR (W i sk A BBh R A7, 2 b Wb & T D RE B AT S5 A A IR &5

[ 7] 8 FH Wy fnifF 47 GIE &3 467; CPUof f fir. OSCOff 471 SCGI fr & fr; JREAV. N. Z F0C
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BT SCGO A7 fRFF AN,
[ 8] AHME [ W) REAELZBE A PC, i AL Stk SR AT v b Ak

BX T CPU I SR &5 A48 HH 1) Gl E fir( L HH T RVF) o HHBTUS AT AR F2 o (o Fp S RO L b SR 0F
BRAE (k. T ARVFARE SR D TP AL SFR wpro v TR SR SRR e AT T4 8 R LA F Hh T A F
AN5F WOR Jy (3R B . REA DURHAR SV 1 Tt v 1) e e AL G 4 R 55«

RGP
1, 11x1 HpIT R E
o bR G T
R b
L
s WDT! FG N 15 B
e EV S| OFFFER |
FLASH
EE:
N NMI | FG ( »ﬁ}i
Y e | | OFFFGH | 1
FLASH 77655808 i A L
OFFFAH | 13
OFFF8H | 12
L 2 A CMPAI FG WEERE | OFFF6H | 11
WoT WOTI FG WHEHE | OFFF4H | 10
Timer A3 CCI FGO WA | OFFF2H | 9
CCI FGI
Timer A3 CCI FG2 WE#E | OFFFOH | 8
CCIFG
OFFEEH | 7
OFFEGH 6
OFFEAH | 5
OFFESH | 4
P2 P2IFG. 0-7 WA | OFFE6H | 3
P1 P11 FG. 0-7 WhtRL | OFFE4H | 2
0FFEZH 1
0FFEOH | 0 I
13, 14 il &3
S o s %‘g* shk | e
e 07 | OFFFEH | 15 B
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M E AT WDTI FG 7%
M KEYV
FLASH
( 9E) BF
N NMI | FG i
- ( 9F) B¢
P9 7 b OFI FG e 0FFFCH 14
g 8 T S 0 ( 9E) B¢
Timer B7 BCGI FGO W GEilz | OFFFAH 13
; BGCIFG1-6 w] B i
Timer B7 TBIFG e~ OFFF8H 12
Lbsces A CMPAI FG W GEilz | OFFF6H 11
WOT WOTI FG o] Bfiz | OFFF4H 10
USARTO $2ik URXI FGO I BEE. | OFFF2H 9
USARTO i UTXI FGO W BER | OFFFOH 8
ADC12 ADCI FG n] el | OFFEEH 7
Timer A3 CCI FGO w R | OFFECH 6
CCl FG1 0] BT i
Timer A3 CCl FG2 n] e | OFFEAH 5
CCI FG ] BF i
P1 P11 FG.0-7 W] Bi#i | OFFE8H 4
USART1 URX! FGi w5tz | OFFE6H 3
USART1 UTXI FG W 5t | OFFE4H 2
P2 P21 FG.0-7 W Gtz | OFFE2H 1
Bt | OFFEOH | 0 Hfl%
44y PR R
diiE | 2T | e | foes
SRE TP tir ”
o
YN WDTI FG % 15
FNET KEYV Bt | ORFEER | g
FLASH
(F) Bt
NM NMI | FG i
i (AF) Bt
v s i OFI EG i 0FFFCH 14
e 8 32 i (AF) Bt
Timer B7 BCCI FGO w5t | OFFFAH 13
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, BCCI FG1-6 W] 57 it
Ti mer _B7 TBIFG TR 0FFF8H 12
Lh s A CMPAI FG WGt | OFFF6H 11
WoT WDTI FG WGl | OFFF4H 10
USARTO 421t URX!I FGO W BE#k | OFFF2H 9
USARTO &i% UTXI FGO w5t | OFFFOH 8
ADC12 ADCI FG Btz | OFFEEH 7
Timer A3 CClI FGO vl itz | OFFEGH b
CCl FG1 n] Bt
Timer A3 CClI FG2 vl Gt | OFFEAH 5
CCl FG CIFGH
P1 PIIFG. 0-7 W] Bl | OFFE8H 4
USARTH1 URXI FGf W] BFRkc | OFFEGH 3
USART1 UTXI FGf W BEd | OFFE4H 2
P2 P2IFG.0-7 WGPl | OFFE2H 1
LRl I A BTI FG W | OFFEOH | 0 Bl
ME1 BEER A& fras |
7 6 5 4 3 2 1 0
URXEO/
L USPI EO
P14k 3: PUC f5 24 000H
UTXE0 USARTO &i% fRiffr
0 ASeVF
I ] fevF
URXEO USARTO el soifrfr
0 AFVF
(DN
USPIE0 USARTO 3% Hidelie i fir( 76 SPI k)
| FGI i libr s F 748 |
7 6 5 < 3 2 1 0
UTXI FGO | URXI FGO NMI | FG OFI FG WDTI FG

WITEIRAS: PUC J5 247 082H

UTXI FGO USARTO ‘Rikrhirbriifir( F14. 15, 16, 44)
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M EHL K UTXIFGO=1, 2e7nm] LA ) A IB 2% ph 2 S X RIB R A7 HEAT
BT LA AL UTXI FGO

URXI FGO USARTO fzt-hWibri&fir( F14, 15, 16, 44)
0 B EIE AR
1 B[R, BB i vl LA AR i = AR 1 5 AP iR B AR
RXWAKE {o; 1 URXI FGx £ .

NMI | FG NMI/ RST 5| I 5 {ir

OFI FG =35 8 2K 20 L v
0 L R
1 PGS IR, M XT BT IR 100 M IR TX R37 2493
brids OSCFault . OSCFault bribiis B e as Kb rbrids OFI FG, R ixX w4748 &
T SCVF( OF L E) B 07, T r= AR BE Al P Wi =K o OF I FG s aks 4200l FH P K
]

WDTI FG 7 140 b b ids
A 1A ek e AT I = A B

|Ef APHifERERFras |
7 6 5 4 3 2 1 0

UTXI E0 | URXIEO AGCVIE | NMITE OFI E WOTI E
WK A PUC J5 24 000H

UTXI E0 USART &i% b s iffin
0 RS
1

URXI E0 USARTO e h Wi e fr o
0 ARV
1 A
ACCVI E FLASH fZI> gk In) o BT i
NMI | E NMI b fo i
OFI B <35 5 K %% v iy o ifF

0 ARiF
A
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WDTIE & 110 fo i, 36 E 1B T 2%

0 AR
{ A
ME2 = Wi {2 R &F 7748 2
7 3 5 ! 3 2 1 0
URXET/
TET | ugei

HlaRARAs: PUC J5 2k 000H
UTIE1 USART! &iX faiF{r

0 A
AW
URXE1 USART1 £z ifFfir
0 KA
I R

USPI Et USARTO ik Hydele suirfir( 7€ SPI #55X)
| FG2 R WibrRES 7% 2

7 b 9 4 3 2 1 0

UTXI FGT | URXI FG1

WIEARAS: PUC JE 24 020H
UTXI FG1 USART1 kP ifibrabafr( F14. 15, 16 44)
Uefr By UTXIFGO=1, R m] B RIE MR E F5F . WREZFHITE
ST LR AL UTXI FGO .

URXI FG1 USART1 FelthWibriSfi( F14, 15, 16 44)
0 LB EIA AT
| BRI TR, R A T LS B 7 A 1 K PP AR A
RXWAKE {37 A1 URXI FGx 1/ .

| E2 P ERE & 7728 2

7 6 5 4 3 2 1 0

UTXIE1 | URXI Ef

VIR A PUC J5 247 000H
UTXI E1 USARTH Ak SLVFAE(F14. 15, 16, 44)

URXI E1 USART! Hellchibr SLVFhr(F14. 15, 16, 44)
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MEP430 {RIHFEAEK

RST/NMI
VTR (POR)
SERTEZET AR WDTIFG = 1 WODTIFG =0
RST/NMIZIRESETS®ME |

WOTIFG =1 WDTHriEsmEst
WODT Active, hﬁi‘r g‘g
Security Key Violation
EEHER
CPUOFF =1 e CPUOFF =1
CUPZ OSCOFF=1

EARRERN SCG0= 1
SCG1=1
LPM4

CPU Off, MCLK Off, DCO
Off, ACLK Off

CPU Off, MCLK Off,
SMCLK On, ACLK On

CPUOFF = 1

il CPUOFF =
- CPUOFF =1 SCGO =1

SCG0=10 8CG1=1

HAAEHXEA

LPM3
CPU Off, MCLK Off, SMCL
Off, DCO Off, ACLK On

LPM
CPU Off, MCLK Off,
SMCLK On, ACLK On

EEANEAPREEADCO HRAESEER
NERRESEEA
HRRESRER
MSP430F L{E#E N THE

{RTHFEL MSPA30 Fp Jy HLELh —Fh (K ds KA (5, T DAZHAG LT, Wisbr s T/
HAST R U A RIR S A /] 8
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340

ICC/uA @ 1 MHz

. 0.10.1

AM LPMO LPM2 LPM3  LPM4
i L{E#EL FMSP430RYINFEE 5

FRPTAERG, A R B e sk

TAERGC A CPU ARG, sz o S PR

SCG1=0 CPU Ab-TFiEshik &
SCG0=0 MCLK 3% %)
O0scOf f =0 | SMCLK 753l
CPUoff=0 | ACLK 3i&5h

TE Al AM)

SCG1=0 CPU &b T 25 1E K&

{RIHFER K 0 SCG0=0 MCLK #Z& 1L
(LPMO) OscOf f =0 | SMCLK 3% 3h

CPUoff=1 | ACLK 33N

SCG1=0 CPU AbTZE 1R 7&

SCGO=1 5 DGO AR FHAE MCLK &k SMCLK , ) B 78 A& AE g dr Ak 1 k-
OscOf f=0 | NIRRT IESN -
CPUof f =1 SMCLK 7&#h
ACLK §5%h

TR FER L 1
(LPMI)

SCG1=0 | CPU b T2EILIRA
SCO0=1 | #1%E DCO K4k MOLK o SMCLK, WM (1 &h eak 11
TR FER L 2 OscOff=0 | MCLK 2%
3 -ﬂﬁ
L CPUof f =1 TCLK B

AGLK iFzh

SCG1=1 CPU &b T 25 1E K&

SCG0=1 DCO #¢ZE 1, B FAMZEEIL,
OscOf f=0 | MOLK #Z& 1l
CPUoff=1 | SMCL #kZA ik
ACLK 3%53)

IR 3
(LPM3)
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SCGi=X CPU 4k T2 1R A&
SCG0=X DCO #iZkil, H kA BuzEit.
RIhFER K 4 OscOf f=0 | MCLK #lZ% .

(LPM4) CPUoff=1 | SMCL #fZ& .k
ACLK &3
ARG a5 1k TAE

S% 3

1. Texas Instruments Incorporated MSP430F14X C code Example

2. Texas Instruments Incorporated MSP430x 1 xx Family slau049e.pdf

3. Texas Instruments Incorporated MSP430F149 Datasheet

i TR AH AR e B Ay e s UEBH, % D) R S T M S [ R 5 )

T B MSP430 TT R B MSP430 15 B0 2%, EERIH MM A E .
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