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LA AN A LEXTL 8 XT2. W BT R
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[2] K& OFIFG

[3] SEmZEA 42 /b 50us
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void main (void)
{

unsigned int 1i;

WDTCL = WDTPW+WDTHOLD: //f5 11411 1)
P5DIR = 0x10: // % H P54 i
P5SEL = 0x10: //VCE P54 AR E F AE MCLK A5 5 %
BCSCTL1 &= ~XT20FF: /A8 TX2 A%, TX2 b HL BRI K
do
{
IFG1 &= ~OFIFG: / /TG TRG t R s &
for (i= Oxff; i>0; i—); //4EWmf, ffase.
}
while ((IFG1 & OFIFG) !=0): /YRt R AR AR
BCSCTL2 |= SELM1: / /A MCLK = XT2
for(;;);
}
e AR N FE Y] (2)

XTL I i A0 v 0 it A2 31 ¥ o A0 HL AR AR m =X AR P2, 0 IR
SUEIThaeH it ACLK (i) . [\ P1. 1 i — N7 k.
#include <msp430x11x1.h>
void main (void)
{
unsigned int 1i;
WDTCTL = WDTPW + WDTHOLD; // A IEE T
BCSCTL1 |= XTS;
/) VEEIILZFAE4S 1, f# ACLK = LFXT1 = HF XTAL, 95t 2 =ik

P2DIR |= 0x01; // WE P2, 0 J7 In) A A7 4% A
P2SEL |= 0x01; // BE P2.0 AR A ACLK {5 5 % Hi
PIDIR |= 0x02; // WE PL. 1 J7 ) 294728 R i
do
{
IFG1 &= ~OFIFG: /] IEIRG s R &
for (i = OxFF; i > 0; i—); // Wi, frdios
}
while ((IFG1 & OFIFG)): /| R0 o R ObR G AT %2

s Ak AR HE 4% K] MSPA30F B 5 HLNT T 1R
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BCSCTL2 |= SELM 3:
[/ WEN AL 2, BB 5 MCLK = LEXT1 (R FER))

for (;;) // TCHTEIA
{
P10UT |= 0x02: // Pl.1 =1
P10UT &= ~0x02: // Pl.1 =0
}

}
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. -
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. a8 04| |smEim
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oh A R g
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s *R
- %ﬁ TFG 1ES rt SEL
I:l:lﬁ—-l—
&k imOP1, P2 EEME
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<

<
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2
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it |1
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hTThRE. AT N A B fE
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oAt Fr AN LS fE

S+ COM

1/0,

I

PxDIR 75 [A] & F7 43

7 6

4

IE

1

0

P7DIR | P6DIR

P5DIR

P4DIR

P3DIR

P2DIR

P1DIR

PODIR

0 him A
1 g%t

1E PUC G # A AL, VE AR,

HRERE; Mo, il e

PxIN B\ T 4%
7 6 5 4 | 3 2 1| o
PxIN | PxIN | PxIN | PxIN  PxIN | PxIN | PxIN  PxIN

N iAo ), AR EEA,

TEITT T L A N
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PxOUT ¥ith HFFFA
7 6 5 4 | 3 2 1| 0
P70UT | P60UT | P50UT | P40UT  P30UT | P20UT | P1OUT  P1OUT
XAE 10 g R G2 b 2%, 7RIS 22 A7 N 2 S IS 17 ) € Gk
AR TS 1) AF A RIS At A (R A AN 32 5

PxIFG HWibn & HFira%
7 6 5 4 | 3 2 1 0
P7IFG | P6IFG | P5IFG | PAIFG ~ P3IFG | P2IFG | PIIFG  POIFG
A 5 IR 75 Ao AL B R R4 R
0 AT TG K
NSRRI

PxIES i fi e Wy s B A5 77 o
7 6 5 4 | 3 2 1 0
P7IES | P6IES | PSIES | PAIES ~ P3IES | P2IES | PIIES  POIES
0 _ETHEAEAT AR B AL
1N B A A B A s A

PxIE 9 Wi fif 68 25 77 2
7 6 5 4 3 2 1 0
P7IE P61E P51E PATE  P3IE P21E P1IE POTE
0 & Frh Ky
1 vk

PxSEL LI REIEFE A7 A7 4%
7 6 5 4 3 2 1 0
P7SEL | P6SEL | P5SEL | P4SEL  P3SEL | P2SEL | P1SEL  POSEL
0 JEFESIICH 1/0 DigeE.
1 BRI A1 R Dh g

JFeFu 0 P3. P4, P5. P6
5 1 P3. P4, P5. P6 /2 HIiThaeny, HeohfesS P1. P2 MH[H. AT LA
LE AN FLAEFER 0 .

X F ¥ COM. S

i 1 SEBL S LOD RS0 EE 11, COM i LCD J (i 2 $ko, S 3ty LCD
J IR BERD S o LCD R it 3t v LR (G 8 A 0 g 11 A 0 37
AT

g3 IR kg AR VEE 4% 1) MISPA30F B 5 HLNT T &4
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4-WDT B 14

B T V52 N 38 SEBR b e —AMERER I 52 I 2%, "8 (R B T RS AL SRR P Is AT R 2B Wt ] 3 e
REME RGBT A 8o L JRUH il & A4 PR I P B TR0 5 2 e 1 s NI TRD 0, PR — AN
DR W, A RGN XA e PR R BT R 08 47 7 S B A 3 T e I k2R
I AR R I CUnAMES L B TP e v B 110 e ) T mT DLk G R B K T 1A
B Fsf 8] AT LA E WDTCTL P4 =47 (SSEL. IS1. IS0) 1E$¢, M RLH 40K 1MHz B,
BRATHREE N 1 BB, S/NaTBeE 64 T

WDTCTL & —A 16 775 f7as, Hma A4, H4 K 5AH, 24585 NEAE I 220
IO fedlE, SNSSHRARGEE.

T AMZIE R BAT E N 25 Dh g, Ramad TMSET A7 3F47 3% 4. R nl il id ¥ & CNTCL
SAAd WDTCNT M O JFEA 5. g 42232 o i sk 1) B 30 = A6 i oK o

2 WDT “TARAEE I 2B, WDTCTL v Wrbs i A AL 8 I TR BB AL, PRRZASR 5E
IS s P TS BRI, 295 2 AR 55 I G WDTCTL bR s (o R AV
WDTCTL

o
a6 MOE
4 [t—
WOTGR Q4
Int. 3 p—
T N DEE
4
4 T 14— 1&i7
Pulsa | | .
Genarator A l—l_ﬂgg
—E
16-bit
FUC
!i) CLK —
Fat
& o
SMOLK Kl WOTHOLD
ACLK 1 WOTHMIES
WDTHMI
A EM
WOTTMSEL
WOTCHTCL
WDTSSEL
WOTIS
- woTIso | LSE
Fi 199t it 5wl S5 RE 1 v
WDTCNT & 5.7t
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15—0

Ko 16 (739 vH Ko, th MSP430 Jriz e i I B ri it 7 742 (10 19 g Jo 30T I 4o £ 5 5
B BEAT A V. AR s U E AT a5 RS AN AL, A T4
VHECEI T i A B T IR TR AN [R) . WDTONT AN H R AT AR B,
I [ 40 5 I i R 2 1) 25 47 2% WDTCTL K47 o

WDTCTL 4 H] & 77 4%
15--8 7 6 5 4 3 2 1 0
14 | HOLD NMIES | NMI | TMSEL | CNTCL | SSEL | 1IsI 1S0

WDTCTL 1 8 A7 4 FIMIE 8 A4l iy & 4l il 5 NERAE WDT (K&l dr 4, T4
SRR G IEf S NS AT IO S, 144 5AH, W OS5 SRS
A7, B2 WDTCTL BEARTREL 4. XA HI 27 20 v] LU T V08 NMI 5| TG fE .

IS0,

W N = O

SSEL
0
1

IS1  IEHEF T 1A 5E N g 1R 7 I e o FE A T /& WDTCNT PR A I e 391

T x 2(15)
2(13)
2(9)

2(6)

LT -

T
T
T
JEPE WDTCNT [ry i it

SMCLK
ACLK

i1 IS0, IS1, SSEL3 w[#fisE WDT EIFI[al. WDT fx22 HLAEE N 8 FlRl I s AH 5 )
ISP, TR A T WDT w) 3% 1 5 P IS TR) (444 3276817, SMCLK=1MHZ) »
WDT Ff) 52 s s )

SSEL IS1 N € I B 8] /ms

0 1 1 0.056 | Tsmelk x 2(6)

0 1 0 0.5 Tsmclk x 2(9)

1 1 1 1.9 | Taclk x 2(6)

0 0 1 8 Tsmelk x 2(13)

1 1 0 16 Taclk x 2(9)

0 0 0 32 | Tsmelk x 2(15) (PUC EA7 5 [FIME)
1 0 1 250 | Taclk x 2(13)

1 0 0 1000 | Taclk x 2(15)

CNTCL  4iZAv >k 1 W, 35 WDTCNT.

TMSEL T /E#EA 1k #¢
0 &Mk
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1 SER A8k

NMI £ $¢ RST/NMIT 5| JHIZhRE, 7 PUC 58k AT .
0 RST/NMI #| Ik A ity
1 RST/NMI 5| I A 30 35 fiok o 1) = Bt i v T N

NMIES 345 i (i ik & 7 =X
0 _bFFus ik NMI Hh 8
1 R REAfid e NMT A i

HOLD {5 F& 1 1M 5E 28 TAE, FARIh$E.
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CCloB waEELEER
GND —m  CLCRO
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H82 0 B
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Timer Clock —o»
Reosat
TACCRD
POR
OUTMO Dx power on reset, ST
Timer A% —&E45
oriax Ciix CCTLY e /b
CCIA FATE .
CCHE K TEE LR 1
fgg Timer Clock l CCR 1 CAP
b8 1 B
A EQU 1 Set
sccim—Y [y COIFG

SCOE=S

ouT -TiD
D =&t g ouT1

Timer Clock —{o» Rasat ouT1ES

TACCRA
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Timer A% — ¥4

OUTMODx
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CCTL2 fa%e /s
; FEHE e
L — pd  CCR 2
Cap
EL3ia8 2
Sat
CCIFG
) ] QUTHE=S
D =&t g l—p ouT 2
Timer Clock —= Aesgt
TACCR2
POR
CUTMODx
Timer A =854
Timer A K% 1Eas
BEER
AT 455 B Hohl: VI
Timer A #7517 0% TACTL R/W 160H | POR &7
Timer A iH#s¢ TAR R/W 170H | POR &/
i/ L S A48 0 CCTLO R/W 162H | POR &/
95/ LB % A7 2% 0 CCRO R/W 1720 | POR E A7
T/ e 25 A7 2 1 CCTL1 R/W 164H | POR A7
i/ LR A A7 es 1 CCR1 R/W 174H | POR &7
5/ LR | 25 A7 48 2 CCTL2 R/W 166H | POR &7
5/ LR A A7 2% 2 CCR2 R/W 176H | POR E A7
KT ) T 2T AT TAIV R/W 12EH | POR &4

1> MSP430 Z 41 5 HIAS [ R 41 W] RE A 5 AN [R5 H WAk / LA a%, X A 5
3 AR/ LB 2% Timer A %1745,

75 MSP430 F A 5 HLH a7 47 D g 5k K IR 8 I 28 B U, 35 IS 248 0 B AL, F &R
e B HERIEN . AT MSP430 CLURFRA 4300 B LA & I % AT LU K S
Ty, GBS, fF SR, A5 SRR, Kb KSR S I, PWMAE SR
Ty AN A S AT AR R VRO R A A A o JE T A TR E I % A A — A
BRI A, RIS — AN DRI 5 27 . DUINSRA] S 00 € I 28 A 1R 28
FRANF o

71 430 [RRZR A= i, AN )1 2R 507 it o I 48 B8R AN s 72 F11X, F11X1

TCEE A R HE 2% (1) MSP430F HL 5 HLA T T & R
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RN E I A B YR . 430 (e I #y A 3 Fa R H T IMER 8, ®
IF#s A, eI 4% Bo I #% A B ERRIEARE A 16 A8 N TS, SR 4
Z P vHEO B AR . 3 N T L E N A 3R/ LU AR D RE BT A7 A A1 8 iy tH A =X
1) 3 AN ATECE R o DL RS e s U A E 2 A A A, DUSEIRsE R Y 2
HE o

SE N 245 0 Y D) e U B

(1) &0 s (WDT) « B TS R FHE R A MRS A FHE 1
TiAh, AR — AN A E N 2R AT .

(2) a8 A AEIEAE R, &5 Bk LA D Re it n] SEILI 4% il
AR AR 5 R A . nTAES R R R A AR AT

(3) JEMT 2% B: VEFEAEII 28, S i) 8% A FEAAIA], (H 2 ThaE 7 i ik
DIREZs b A 528 . P A ST e 28 B 3 A

Iy A AN/ 3R A e ae)

SENT 2 A BLEREEIR: — A 16 AL 1T 5% TAR. = /NMl3R/ LU 25 47 %% CCRx = /Ml
R/ L 27 474 CCTLx
TAERESK:
2 1B RESR
BTN eI B ) CCRO. (R AT 7 B JUTF) B8 B CCRx SR A= Fh baic
TS L 3 CCRO S AEARFRA AT, DN —FF) .
S M 0 2 65535 BLEHTHHFA .
B/ SEHE CCRO Ao A 0 B CHULARNEE P Wibs & B AL 1% TAER
A JE R ) B A7 A% TACTL Fh i) MC1 AT MCO RERETTE 2% TAR: 3l A7 JBUE I 2% 1 TH 5L
B, BHARENE 16 M7 a%, (HAl & E R 8. 10, 14 M H K . Ze s &%
Bz O, B SR eI SR/ LR BT AR E . Wi TR TR R,
RIS K e AR R A . TS EAT 3

LR -

RKEIZE N A BRI, 70 DA IR SR 145 1 b A o G R I A Y I i
T SRVFSTITRAE, NI R e N &8, €I o 8ds TAR R IR B E 55 1 LUAL A A7
S BE I, = A Wi SR . i R e v, JUR I (R WA CCTRGx EAV .
RN EQUx A5 %5 0 0 F o 75 W D BRI e ml AR Al b 7 A o 25 L n] A2 ) PWM i
I
MM T A

PR U T AE P BOE I R W e) B, R AEHEAT G, s,
PrE AL B T S S R N e R B AR S, PIM AR 5 A%

— TR (48] sl 2 R AN BT 1 2R 48 1 TxCCRx HP (K 854t 15 TAR (A1 b 35 k=2 v
AEERAE T

AR
TEMTAMESHIER . M BUE AR A G, WEINT SN F S, W

T I g RVEE 4% 1) MSPA30F B Fr BN T & R
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AT DL R A b . AR b A A RT DAY CCISx #%4% CCIxA, CCIxB, GND, 11 Vee .
SE AR AR fE AR R R B bR CCIRGx BN

Tl Y H «

WL MR E R SR (k) » K 88 TxR 3RS H OB E 5 77 0%
TxCCRx ™, VA LABEI 2 HY . TxCCRx &y 16 7 Al 3L n] 5 o 3Bt 20 T S AE ks i
ENL, BT FHAEENE (BRI ) Bl A . AN SR PR 48 1 Al sk P R 3R
AMEB AR SRAT AN K 5 5 I TE R

5% TR B 12« AR R AT A US, CCISx1=1, A4k CCISx0 ( Mz N1k +E Vee
FGND) , IXFEAE A Vee 5 GND Ul (A m R HL AU Iy ) 7= A il 3R 44 A

AT :

FE— AN A R s 2 PSR AT AR 2 P 5 B UART SR BT € IR
e LA SORAS AU TR 3> (R Ry R AL e, RIS R il s Ok B il »
I B g 8t RS SO e T B R e s o, IR BRI H

e e % -
R E N s TACTL H R PIAL S, BT B e A4 POR I CREEEAL)
s AL CLR ALAE S0 e AL A8 IR BRA I 20 M (FPARES A wl UL o

BR (RS Wibp

OFFFFH

CCEO

L

OH t

BTHRE 2 TR T 28] CCRO IR LA v CCTRG Atal AL

L

oK t

OFFFFH

2B M 0 T4 3] OFFFFH 76 M 0 JF4G, 24015 0 i TAIFG Ef7 ( TAIFG
:bﬁatﬂ*ﬁ O HIEATHWT, A TAIE=1 B A 2 h . B LLBEE AN 1) CCRO FR{E R
FEAE AT CCIFG.
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CCEOD
0X . -
B/t Hoei

WAy RO, B B CCRO I CCIFO EA7, 498 E] 0 I TATFG AL  TAIFG Ay

i bR D

TACTL #EHIF A

15—10 9 8 7

A H SSEL1 | SSELO | ID1

DO

MC1

MCO | AH | CLR | TAIE | TAIFG

SSEL1. SSELO &5 IN 4 A o Bl 1) I Bt

Timer A 4Py

SSEL1 | SSELO PN K i B

0 0 TACLK FHRR € AN 5 IS 5
0 1 ACLK 4 Bl e

1 0 SMCLK T RGN B

1 1 INCLK DL A B
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00 A3
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10 4 434
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00 {5 1AL
01 MATHEUR
10 ZFEEH B
11 88 /9ot

CLR & 285 BRAT
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YU I g LA v Boi GO HR AT

TAIE 5E I 2% i V47
0 A% 152 i e b
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TAIFG 5EN 283 bR i
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ROE TR A, BT .

(11505 TIMWER A: Yt $ AN & MCLK I, 5 N AL AE T gs s 1 b 5o 5
Whe 5 CPU IR B ANEIE, W] RES & I 18] 56 4 o
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01 %EFE CCIxB
10 &4 GND
11 3%$¢ vee

SCS ILFEAARAG & S A B AL . R CR

0 Ak
1 [F20 43k

SRR A VEE I SR 7 Ry CCIFG B A Rl 3k e N #s (8, J& FH T3l akAs
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SSCIx HLERAHZEAE 5 EQUx BB s gk, A {E 5
CCIx(CCIxA, CCIxB, Vec F1 GND) #EATHIAF, #XJ5 T 1 SCCIx B2 .

CAP e SR xUIL A2 Lh A 2
0 Lbipst
1 izt
R (RIS e
T o il 3R L 5 2547 3% CCTLx H [ CAP A T /AR 3 I 50 A8 Sk i A =X,
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AT s (1B HI 2 gy, B PRRA = 21 4 SR AR
[2] 43K
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000 #ith
001 &
010 PWM &%/ L A7
011 PWM &AL/ K AL
100 H%e/ B AL
101 A7
110 PWM BH%E/ & AT
111 PWM A7/ EA7

SE I I B T AT I OUTx AE 2 BER BRES
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0 1 /O0UTx (5 PARTAH &)
1 0 1
1 1 0

CCIx fliskLBHIMANIG S
gt CCISO AT CCIST ik FR A N5 Sl i %A i3 H o
Fhi i : CCIx HAT.

OUT fimthifs
0 fa i~
1yt v Y
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4
(2124 CAP=1 W), JEBEAH P, W FA0y 3k 25 A7 4 (0 (1 Bl 152 H P R AR S Sk =R A
M COV Ao F2 7 nl AL COV A e J A 052 HH Ay A& A5 SO AR 3R G o Bl 3R %5 A7
BN Al AR B AL, A EATL

CCIFGx i3k L& Hh Wrbp i
T ZFAE 2% CCRx fli3k T 7€ I 2% TAR {H I & 47
Phie st e I 8% TAR {H55 T %747 45 CCRx H N & A7

CCRx #3R/ LR HFFaS

15—0

TERR LE R, ml szl 5 . Horpr CCRO 48 AR R 27 A4, HoAth CCRx A [A].

TAIV SEZS2% A iR EF 75
15—5 4—1 0
0—-0 w1 0

Timer A WA R, — AR BOLE Ik LLEE %7 47 45 CCRO, 53— MEN
FE R A e W7 1) o B 1 58 I 280 S Ath (4 e 3 LU 3 5 A7 2

CCRO Ty i) 2 2L AT Fe = A 26 4% , IRk CCRO HEFH T 5 S 38 1 J0Fn 384 st e
. R, AT s s B A IR 45 . CCIFGO LE4% KT IR 45 1) e F sh AV

CCRI-CCRx AE g4 7 — Wi =, J& T2 W, SR A Wibs &
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fa, WIANBE BB RAL, ZUHTERAT G RR s A RAH N o e e v = A7 (AN SRV )

PR AN 2 AL P SR, E A Wb B AR, XN 2B AR B
KT T HGE AR (B ANELAG AR BEZY 752 11716 Aol 10

TIMER_A "F It se 4k

Hh I 2 2% KT YR 455 TAIV I N2
R/ s as 1 CCIFG1 2
R/ i as 1 CCIFG1 4
B
3R/ LR 4% x CCTIFGx
e 5 N 2 v TATFG1 10
5 AT TR A 0
1 1
BT A BEhEH
WCC
Tpsr
SJ;K— =in
T | =out P10 p=— LED

IR : FIH Timer A BHEAFE AR, AR5l
ACLK =TACLK =32768Hz, MCLK = SMCLK = default DCO ~800kHz
IR

/ khkkkhkkkhkkhkkhkkhkkhhkhkkhkkhhkhkkhkkhkhkhkhkhkkikhkhkhkkhkhkihhkhkkikhkhhhkhkihkhkkhkkhhhkhkkhkihhhkkihhihkiiiikiik
#include <msp430x14x.h>
void main(void)
{
WDTCTL = WDTPW + WDTHOLD;
P1DIR |= 0x01;
TACTL=TASSEL_1 + MC_2 + TAIE;

I 1B T VA I 2%

Il ¥ P1.0 gkt

/I ACLK, JEm#s A THE, H I W o he
_BIS_SR(LPM3_bits + GIE); I3EN LPM3 AR AEAR R 2 v B fe v
}

/I Timer_A3 il 5 (TAIV) AL R
#pragma vector=TIMERA1_VECTOR
__interrupt void Timer_A(void)
{
switch( TAIV) I FH switch 15 f) >k b BE 22 v i 1) ) &
{ I1a) 55330k case T 12k 4r 2 HH TR A
case 2. break; /I CCR1 LBl ak w A7 s i) P T A 1T
AR5 AR A2 o

case 4: break; Il CCR2 LA 3R ZF A7 A R b A 1T

T I g RVEE 4% 1) MSPA30F B Fr BN T & R
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A AR ]
case 10: P10OUT "= 0x01; IE 28 ALETHR 16 47 155 77 A= H Hds H vb b
IEENFWT, [ EAEA 10, BEA KA EEN 1
break;
}
}

/ B R R R R R R R R R R R R R R R R R R R R AR R R R R R R R R R R R R R R R R R R R R R R R R R R AR R R R R R R S R R AR AR R R e

) 2
CCRO # 3R/ Ffras--th BT eeH e
W

T st

32K .
L =in
T | oyt F1.0p— LED

iR AFEP AR T e 8 A B CCRO i 3k/LL i 27 A 2 B 15 5 1N 88 A BB BEAT
Eodg. iR B ARSE 5= 45 CCRO Ry, HEX Timer AOQ 1K iRk 45 FEFFHEA T W Ab#E. LA P10
VER$R7R, IR = 32768/(2*1000) = 16.384 .

ACLK = TACLK = 32768Hz, MCLK = SMCLK = default DCO ~800kHz

AFESF TA(Timer ARG TF O R HEOE iy, 4 TA TR UE 5 CCRO HI{EAH
SER (B TASCCRO AR, TA BEEI: HEHH 0 FFah 4. #EuklFE, CCRO f=A:H1ii.
742 CCIFGO A B4, M TAIFG s i 2% A i AR & B 7. CCIFGO, TAIFG 7E#¢ T IRk 45
FERLBRIN I B0 . WA i AT interrupt void Timer A (void)isf, CCIFGO T i Frkris
B

BiRE:

/ B R R R R R R R R e R R R R R R R R R R AR R R R R R R R R R R R R R R R R R R R R R AR R R R R R AR R R R R R R R R R AR AR R R

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

{
WDTCTL = WDTPW + WDTHOLD; M5 16 T M) I 2%
P1DIR |= 0x01; 1% P1.0 Jy¥ith
CCTLO = CCIE; /ICCRO FF H1 It /o r
CCRO = 1000-1, I117) CCRO iR/ LL S A fran e AWIME, H T L
TACTL =TASSEL_1+MC_1; 11356 ACLK Ay 5E I 2% A I Rhi, 39 -k =X
_BIS_SR(LPM3_bits + GIE); 113N LPM3 #5X/ FF-H T e vF

}

Il Timer AO 1187l 5 #2 17
#pragma vector=TIMERAO_VECTOR
__interrupt void Timer_A (void)
{
P1OUT 7= 0x01; I P1.0

s Ak AR HE 4% K] MSPA30F B 5 HLNT T 1R
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}

/ hkkkkkhkhkhkkhkhkhhkhkhkhkhhhhhhhkhkhkhkhkkhkhhhhkhkhkhhhhkhhhhkhhkhhrhhhhkhhhhhhhhhhkikhiihiik

% 3
CCRO ffi 3R/ B & 785 -- L Th se W se

WCC
L per

32K , P4 A Ta0 —CCRO

] *in
=

T oyt P12TAT — CCR

. Pl 3TA —CCR2
— = T2in

—%T2aut P1 .0 Cwverfloveizoftvware

fijiR: ACLK =TACLK =32kHz, MCLK = SMCLK = default DCO ~800kHz
S A H

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 EZHE] T CCRO, CCR1, CCRO #fifk/HLi & A7 25 S TA MM THEEL .
TA WO IE S 8. USSR 2 DA P E S, RER L CCRX Hr IME T
AT LLe fEARGIH, CCRX AR W LK T~ — kb R AR I 228 . 514k, WFHRE TA
Bt B0 OUTX Wi A, A4 ¥ ) A H A 2 R i =
T EF RN, CCRO A&7y e Ik ) & . 1 CCR1-CCRx A1 TA ) ¥y i) 57

LRI, A2 Y. CCIFG1-CCIFGX Al TAIFGL Hr ks s e 3 ik ) B TAIV )&,
T2 A B AR LEPRAE ;. CCRO b 45 F P4 T )5 CCIFGO bRt 5247
CCRO Al CCR1-CCRx, TA ¥Rk 4R 220 TFIr

__interrupt void Timer_AO(void)

__interrupt void Timer_A1(void)

BiIRE:

/.
//n * *% * *hkkk *hkkk *hkkk * *% * *

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

{
WDTCTL = WDTPW + WDTHOLD; M5 1136 T 1M 8 I 2%
P1SEL |= OXOE; /1% P11 - P13 N IhfE
P1DIR |= OXOF; 1% P1.0-P1.3 J5 ) Kyt
CCTLO = OUTMOD _4 + CCIE; /I CCRO #y i by X, T W fui/f
CCTL1=OUTMOD _4 + CCIE; Il CCRY #y i by ALK, TF W fui/F
CCTL2 = OUTMOD 4 + CCIE; Il CCR2 fy th b SOt X, v Wy ;e iy
TACTL=TASSEL_1 + MC_2 + TAIE; Il ACLK, &L iHE, JF TA il iy
_BIS_SR(LPM3_bits + GIE); I1HEN LPM3/TT 5 v I fe 1

}

s Ak AR HE 4% K] MSPA30F B 5 HLNT T 1R
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Il Timer AO 11K I 45 #27
#pragma vector=TIMERAO_VECTOR
__interrupt void Timer_AO0 (void)
{
CCRO += 4: I117) CCRO B4 &
}

/I Timer_A3 w5 F57
#pragma vector=TIMERA1_VECTOR
__interrupt void Timer_A1(void)

{
switch( TAIV)
{
case 2: CCR1 +=16; /1] CCR1 ¥ hnfm#% &
break;
case 4: CCR2 +=100; 1] CCR2 34 infi # &
break;
case 10: P1OUT "= 0x01; /I Timer_A3 2 I &5 A i H
break;
}
}
) 4
CCR1 CCR2 /LB F Ao —r=4E PWM B &
WCC
L per
32K . P1 2T [ COR -T5% P
L | =in
T | %oyt P1.3maz — CCR2-25% P

faiR: FIH e A 1 HEZ4 PWM {&thﬂ 1M G 77 K SR PR AR S5

A2 CCRO [FMEAE R PWM [FJEIHDE S, 1 CCR1, CCR2 [F{HAF N PWM F[’m ﬁ:o

& MBSO A AR B sE L sh 2 PWM i sl 7/ & 1 RC JofFZEPLSEE), DAC DhRg
ACLK =TACLK = LFXT1 = 32768Hz, MCLK = default DCO ~800kHz.

o

BiIRE:

//******************************************************************************

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

{
WDTCTL = WDTPW + WDTHOLD; I 1B T 1) 52 I 2
P1DIR |= 0xOC; 1% P12 A1 P1.3 Mfrh
P1SEL |= 0x0C; 1% P1.2 F1P1.3TALR2 Mibeo)hg
CCRO =512-1; I N PWM i i1
CCTL1=0UTMOD _7; 1% CCRL %yt 70 kg 5 A /o7 et A =X,
CCRI = 384: 112 N CCR1 PWM [] iy 25 (i
CCTL2 = OUTMOD_7; 111 CCR2 i th .0 Ay A /& A i A S

T 9 A R HE 2% (1) MSP430F F v HILAT T &R
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CCR2 = 128; I N CCR2 PWM ) (5 2518
TACTL=TASSEL 1+ MC_1; I B HE ACLK, E 2% A BETHERi
_BIS_SR(LPM3_bits); I13E N LPM3 5 D FEAS 5

}

/ hhkkkhkkhhkkikkihkhikrhrhkhhkhkhkrhkkhhkihkkhhkhihrhihrhkihkhhkdhhhhkhkihihkihihhhihhhhkhhihihihkihihkihkiik

5] 5

TR AMIRE CCRO 3R/ % & f2 2 3 2R Th fe b
WCC
Tper AL ok
ALK ot T

|:F'2.EI
P11 P1.0pF—LED

fajid: FIH] CCRO 4l 3k/LL 5 7 A7 2% ISk Th RS ACLKI8 A5 S EAT 43k, /3 iildiak 16 I Hdls
FAAHRVECAL P o FERE U S H5 I SR B e THEOHT B, 4 P i 10 2 e Sl A7 AL
Arp, [FINORAEHTEE . S8R 16 IRBE 3R )E LED B .

BiFE:
//******************************************************************************
#include <msp430x14x.h>

unsigned int new_cap=0;

unsigned int old_cap=0;

unsigned int cap_diff=0;

unsigned int diff_array[16]; Il 7% 55
unsigned int capture_array[16]; Il FH3REAN
unsigned char index=0;

unsigned char count = 0;

void main(void)

¢ volatile unsigned int i;
WDTCTL = WDTPW + WDTHOLD; 5 1 1 1M 5 I
for (i=0; i<20000; i++) IAER , S5 SRR 5 2 e
{
P1DIR = 0x01; I PLO A%t P11 A
P1OUT &= ~0x01; /| LED %
P1SEL = 0x02; 1% P11y TAO Bifig
P2DIR = 0x01; 1% P2.0 J5 I kgt
P2SEL |= 0x01; 1% P2.0 24 ACLK #irth
BCSCTL1 |- DIVA 3; II¥s ACLK/8 4343

CCTLO = CM_1 +SCS + CCIS_0 + CAP + CCIE;
IEFHA+ [P+ CCI0A (PLL {55 U8) + HhigkIhfe + ik b i iy

s Ak AR HE 4% K] MSPA30F B 5 HLNT T 1R
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TACTL=TASSEL_2 + MC_2; 11 SMCLK. I i+ 211 it
_BIS_SR(LPMO_bits + GIE); 133N LPMO +JF & H W7 e iF
}

#pragma vector=TIMERAO_VECTOR
__interrupt void TimerAO(void)

{
new_cap = TACCRO; 117 Wi TACCRO {24 A\ new_cap
cap_diff = new_cap - old_cap; 12 A =9 -1
diff_array[index] = cap_diff; In) 22 A 5 O\ 22 748
capture_array[index++] = new_cap; IR B 5 Nl 3R AE
if (index == 16) I 245 Ef 2 (1-16)
{
index = 0; 1RG5 AL
P1OUT ~= 0x01, 1) % P1.0
}
old_cap = new_cap; e BT RIEN
count ++;
if (count ==32)
{
count = 0;
_NOP();
}
}

//******************************************************************************

6-LbEi#s A

DL BT LA A A OSSR AR RT DASY 4 B0 R, 23 U BERUIN, LRSS A D,
U R 2, VR FhL TS 20500 o 4T 2050201

Bk, A S A ) T AL 75 th CAON fir 8y 1 I A B T AR, LA JB CACTLL i % 1745
SR LI R R O 1, th R i AR B R R LR

DL MR TN 0 R 3% (1) Th e R — S A 5615 L
TR TPNGEN

A AL 45 5 CAO, CAL (1F fdi) ] LA43 il i P2CAO, P2CAL {45 HIJTF B G . A 4R A 1)1
BT LA A5 R LA R H R 3EAT AR (0. BVCC, 0. 25VCC, =i [ ME ) B b iy
R AT LR

O W H (PR LR T LAY A LR = Fh 4l 5
O PRSI 5 | I A5 5 2EA T L
OH A —ANFME5 MG 5 5 A 0. 5VCC 151 0. 25VCC LL#L
OV —AN MRS IEME 5 5 4 M H R LR

g3 IR kg AR VEE 4% 1) MISPA30F B 5 HLNT T &4
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OSF Wk KRS

Z2 ¥ [k HL % 2 1T LAl CARSEL, CARERFO, CARERF1 A7 R4 f R i P2 2k o 30 i Bk i T LA
ERE LR L iy H 21 LA g i N i VR R LR, 28RS 2% W It mT DL I R HLAG 5 IR 4
RIS R

O LA A i
L s CAON RrHHBITE X, CABX RrbbIRr sy .

OIGIH FE P
RIS s A A CAF LRI SR I TIRETT 5 5C. MRS Th e /e F M Bk L o
AT BRI, DLGRAIEAS 5 (05 S A Wi SR (1 ] ek

O ki sk

LAgds A BiHoE BAT I Thae i, itk asshie CATE il RVFJF T, 16 CAIF {55 /=L s
AEFE T Y8R GIE o4 1) o LRSS A b Ay rh o s ) 16, A2 — AN s e v g,
CUP $&5218 3K Ja &k A 27 B b Wb 547 CATFG.

g3 IR kg AR VEE 4% 1) MISPA30F B 5 HLNT T &4
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cao—0 o] | [ T | s
1 o ||l 0l | cCle
=) | I i
2 D-T-b}(’ -'t"MtIO I CADUT
on oo T T || etmEm
14 $—0 L~ I
P2CAT Tau—-2.0us
ST
Set_CAIFG
THRES
4
Voo ouE iR
Eﬁmﬁﬁ?“ELn Q_HE>+mH¢HE§Ei
- o o
PHIRS e t= ] RacceEREREEERES
G:POHJ:@EEE%'
il EESmstf E [c] www_microcontrol.cn

CACTL1 HRE(SS A = H A4S 1
7 6 5 4 | 3 2 1 0
CAEX | CARESL | CAREF1 | CAREFO  CAON | CAIES | CAIE | CAIFG

CAEX LUAt s (ki A, Pl LUACAS A B % A5 5 Ayt 7 1)
CARSEL LN S 5 Y5 N2 LLELas A AR 1 i 5 7 3

CAEX F1 CARSEL 34 X
| CARSE | CAEX |

by

X

T I g RVEE 4% 1) MSPA30F B Fr BN T & R
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N 82 25 0N 21 LU A 1 1E S
WS 25 50N 21 LU A 8 47 g

N 82 25 N 21 L AL 1) 0 g
N 82 25 0N 21 LU A 1) 1E S

— o = O

CAREF1. CAREFO %% 5
0 i AN S5 Ui
1 #EF 0. 25Vcc WSFHH &L
2 EF0.5Vee NZHHIER
3 EH RIS H I, WAL AR Rk

CAON =l Lbiias A [R4T TF A1 4]
0 JCH b
1 FTIF LB

CAIES Wi A& ¥ ik
0 ETFATE W brE CATFG B A
1 R P W AR & CATFG &AL

CAIE ikt soiF
0 A% F-rh kT
1 VI

CAIFG b ash Wibs i
0 %A Wrigsk
1 A iR

CACTL2 Heisias A 4H] 7788 2

7 6 5 4 | 3 2 1 0

CACTL2. 7 | CACTL2. 6 | CACTL2. 5 | CACTL2.4 P2CA1 | P2CAO CAF CAOUT

CACTL2. 7—2. 4 & S WWEAR) I R gekl, #ilan, 78 MSP430X1XX R4, X
PR DA AT, ARSI EE,  ml ik AR AT

P2CA1 %y N\ ufi CA1
0 AN TG 5 AN ERE LA 2% A
1 ARSI S T e e s s A

P2CAO = iillf A CAO
0 ARSI EME S AN EH L g% A
1 AN GG S IE LR A A

T I g RVEE 4% 1) MSPA30F B Fr BN T & R
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0 Nt
1 &3

CAOUT Lhie#s A 1%
0 CA0 /MF CAl
1 CAO KT CAl

CAPD ¥ 1 £5 11 F 17 2%

CAF d Lb A st t i 2 1 400 RC (B BE B A

7—0

L as A BRI AN fir th 55 10 IL RS, CAPD v LA4% ] TO v 55 AN S b a4
(RIS o Y8 A\ HL AN 23T Vss B8] Vee I, CMOS 284 [y N 22 i s mf LUGES 21 43U
YEH o XFERT LAY T AN Vss 3% Vee %N B S BT 5 1S R 97\ B N 22 1 2% 11 F,
Uito FEHIAL CAPDO—CAPDT HI4A N 0, v 4 AR A A 2L A AH B HIA 1

(NPT IME VNSRS

Bt
#include <msp430x11x1.h>
void main (void)
{
WDTCTL = WDTPW + WDTHOLD;
CAPD |= 0x08;
CACTL2 = P2CAO0;
CCTLO = CCIE;
TACTL=TASSEL 2 +1D_3+ MC_2;
_EINT();

while (1)

{
CACTL1 = 0x00;
_BIS_SR(LPMO_bits);
CACTL1 = CAREF0 + CAON;
_BIS_SR(LPMO_bits);
CACTL1 = CAREF1 + CAON;
_BIS_SR(LPMO_bits);

CACTL1 = CAREF1 + CAREFO + CAON;

_BIS_SR(LPMO_bits);
¥
}

// Timer AQ interrupt service routine

Il 151 WDT

Il Wi 5 10 3 %N
Il ¥ & P2.3 Aj+comp
// CCRO 4y

Il SMCLK/8, i1 #fi =,
Il FF R

Il %A 2%
/I 3£ LPMO

/] 0.25*Vcc=P2.3, LL#xHEFF

I FHHE LPMO

// 0.5%Vce=P2.3, LLi#EHF

I FHHEN LPMO

Il PRGN LPMO

g3 IR kg AR VEE 4% 1) MISPA30F B 5 HLNT T &4

/1 0.55V on P2.3,LLi% 4% I
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#pragma vector=TIMERAO_VECTOR
__interrupt void Timer_A (void)

{
¥

_BIC_SR_IRQ(LPMO_bits); /1B Y LMPO £,
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Ref_x ADC1ZMEMD ADC1ZMCTLO
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ADC1 2§15 Hh £ B wisny Microcontrol.cn by DG
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[i] B3 W] A 24 ) 500

KA R il A U 53

ADC12 B AT 5 5 U R AR S R i, R AN RN AT 4 RS TR H o

ADC % fa4r H 7
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1SSH=0 SHP=0 PRA it PIR G
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ENC Hh sy P A I P 1 S e AN [
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MSP430F 4y YERET T REF

AR Al BT ADC ¥4, SR HAMB. ADCL2 1) Vr+=VeREF+, Vr-=Avss;
Vr+. Vr-j& ADC12 BB # i KA AR AIME IS 25 R I 3 AR R A5 5 35 Tl 1
Vr+if, ADC12 ¥t , HLira o0 OXOFFF. 17 44 AR R A5 5 55 T a1
Vr-itf, ADC12 ¥4kt o 0, SEh%r Hi{E 4 0x0000.

ADC12 A8l B IR i3 A 54 . Nade=4095 x (Vin- Vi) / (Vr+-Vir-)

BilE:

/ K IKAAIRIKAEIIAIAIKRKREAIAARARIAAAAIAAIARAAIAKRAXAIAXAAAAAAAAIAAAAAAIAAAhrrhkkkhrhhhrhihihhihihiiiixk

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

g3 IR kg AR VEE 4% 1) MISPA30F B 5 HLNT T &4
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{
WDTCTL = WDTPW+WDTHOLD; I A5 R IA
P6SEL |= 0x01; Il TJF A0 A/D i i % A\
ADC12CTLO0 = ADC120N+SHTO 2; Il FF ADC12 K+ R4 5E I 28 /3 i 22 3 n=4
ADC12CTL1 = SHP; I A RAT 2 B 2 A R AR T 4555 SAMPCON
ADC12MCTLO = SREF 2; Il AN SR Vr+ = VeREF+
ADC12CTLO |= ENC; Il FOVFiE
while (1)
{
ADC12CTLO |= ADC12SC; Il FFUsHEE e
while ((ADC12IFG & BIT0)==0); e GRS
_NOP(); A 5E K
}
}
i 2
ADC12-A0-A3 EE JFF##
WICC
T RST PE.0IAT — YinD

PE.1SAT — Winl
PE.2082 — Yin2

PE.383— Win3

MZP4E0FT 4

faliR: X ADO-AD3 34T HEE JF5# 4,
1E% 3] MSP430 ADC12 FiHf 45 ADCL2 F&IFH N A 3R i 6 ADCL2 HIAIHG v B

1-% B AD 3 I N

2-F1JF ADC12 B T4E; 1EF: ADCL2 IWAZIBRs; ERERAE s 500, HIEH T
K RE TE I 28 K SR A 156 345 5 U5 (SAMPCON) I 34 52 3% 45 4 ¥ SR A% 16 8 5 SR FF I
ADCI12CLK IR E GER 2RI INAE N, 1 SHITX 721G ve e ) FIURFE 2 I 28 1 fuh & 7
AUAMSC {7 5E) o KA/ 53] Tsample=4 x Tadc12clk x N

S-FEHAE IR B IR A IR, RIEZ IR A2 K.

i ADC12CTL1 ) CONSEQ {7k 52
4-1%FE ADC12 5 %, i A\ JHIE iIE$E

BiRE:

//***** FhREAARIAIARKAIAAKAAIARIAAAIAAIARAAIAARAIAAAAAAAAAIAhAIhrrrhkrAhrrhkkhrhkhhhihihhihihiiiixk

/IADC12 W ZIN Bl ADC120SC
#include <msp430x14x.h>

#define  Num_of Results 8 I15E SUH L
115 X4 R AR A, S AN 5l 16 407

static unsigned int AOresultsiNum_of Results]; // A0 25 514021
static unsigned int Alresults[Num_of Results]; // Al 25 55041
static unsigned int A2results[Num_of _Results]; // A2 £ 55041

s Ak AR HE 4% K] MSPA30F B 5 HLNT T 1R
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static unsigned int A3resultsiNum_of Results]; // A3 2554041

void main(void)

{
WDTCTL = WDTPW+WDTHOLD; Il A5 1R T 1
P6SEL = OxOF; Il 77T AO-A3 A/D i i A\
ADC12CTLO = ADC120N+MSC+SHTO_8; //JIF ADC12 Fiibles JEREA 55 11 SHI A o7 il 2

I+ RAR 8 I 28 70 R 50 n=64,
ADC12CTL1 =SHP+CONSEQ_3;  // i A o I i R A e/ 4045 SAMPCON
Il FAL P H RAEAR
ADC12MCTLO = INCH_0; Il 2% W% ref+=AVce, i \JTEIEEE N A0
ADC12MCTL1 = INCH_1; Il Z2% i)t ref+=AVee, Iy NBIEEE R AL
ADC12MCTL2 = INCH_2; Il 7%k ref+=AVce, B NIIEEFE A A2
ADC12MCTL3 = INCH_3+EQS; Il ZZ W)k ref+=AVce, i NBEIEEEE N A3
14 F PG T 7 A2 81 5 oA A

ADCI12IE = 0x08; Il A3 EIETT it ADC12IFG.3
ADC12CTLO |- ENC; Il VL
ADC12CTLO |= ADC12SC; I 5 8y
_BIS_SR(LPMO_hits + GIE); I HEN LPMO #2xC, IR b B sy

}

#pragma vector=ADC_VECTOR IIADC B il 45 72 17

__interrupt void ADC12ISR (void)

{
static unsigned int index = 0; IV W R 25 A e v ) A A
AOresults[index] = ADC12MEMO; //#%2)) AO 45 ST E4, LBt (4 [H)In 75 1 ADCI12FIG.0
Alresults[index] = ADC12MEMY;  //F22)) AL 25 A AL, et/ (1 [l 5 B ADCI12FIG.L
A2results[index] = ADC12MEM2;  //F52)) A2 25 LA AL, et (1) [R5 B ADCI12FIG.2
A3results[index] = ADC12MEMS3; /% 2)) A3 45 Y41 Jug 20201, e e 11 0] 135 % ADC12FIG.3
index = (index+1)%Num_of Results; // 5045 G225, L index A8 SR (43 40)

}

//************************************** k*hkkkhkikhkkhkkhkhkhhkkhkhikhkkhhkiikhkkkhiihhhkiihhkkiiikiikk

3
TDClZ-EE#ﬁEJ‘ﬁ%ﬁ
WICC
T RST P04 — in
MZP430F1 45
fAliR: ADCL12-F G WpiliE e, F2 T i ADCL2 [k .

BiRE:

//***** FhREAIAIAIAKRKAIAAXAAIAKRIAAAIAAIARAAIAAARIAAAAAIAAAAIAhAIhrrrhkrhrrhkkhihkhhrihihhihihiiiixk

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

s Ak AR HE 4% K] MSPA30F B 5 HLNT T 1R
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static unsigned int resultsfNum_of_Results]; IS 45 R A

void main(void)

{
WDTCTL = WDTPW+WDTHOLD; I A5 1EE T
P6SEL |= 0x01; Il 17F A0 AID JIEI A
ADC12CTLO = ADC120N+SHTO_8+MSC; // J| ADC12 b + 4 AL (1) /0 4 52 47 n=64
IERAEAS 5 1 SHI AN il
ADC12CTL1 =SHP+CONSEQ 2; /I flHIRFf e I 3 kth RAEFE 455 SAMPCON
Il B T 22 R R 5K
ADC12IE = 0x01; Il foVF AO il ADC12IFG.O0
ADC12CTLO |= ENC; Il SoVFEE
ADC12CTLO |= ADC12SC; Il TFUG A
_BIS_SR(LPMO_bits + GIE); I BEN LPMO,JTHH BT s FeiF
}

#pragma vector=ADC_VECTOR
__interrupt void ADC12ISR (void)

{
static unsigned int index = 0; IR TR S5 R IR S A
results[index] = ADC12MEMO:; Il ¥ 8h 455

index = (index+1)%Num_of Results; /545 Yhifyz], B index 7 B f R (4350

//***** kkhkkkhkkhkkkhkhkhhhkhkhkhkhkhhkkhhkhkhhkhkhkhhhhhhhhikhkhhhhhhkhkhkhhhhhhhhhikhkhihhihkhkhihihhhhhiixx

5] 4
ADCL12- BB L R FEH, KR TAL 1Bk Kl R IR
WEIC
Tper PG /A0 — Vin

MSPA30F 1 4

faiiR: FIH P6.0 2 ADC #i A\, JH CCR1 =4z ADCL2 JiIf FE 1 KAt fih KA S
P6.0 K M Huili i 2 K 7 ORFE,  HERFE 512 I JEHEN LPM3 #.

BiFE:

//***** KEAEAKAAEAXAAKRAXAAIRAAAXAAXAAXAAAAAXAAXAAXAA XA AR AAAAXAAAA XA AAAAXAAAdhhihkihhhhiiiikiixkh
TACLK =ACLK

#include <msp430x14x.h>

#define  Num_of Results 512
int resultsiNum_of_Results] = {0};

void ADC_Init(void);

s Ak AR HE 4% K] MSPA30F B 5 HLNT T 1R
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void main(void)

{
WDTCTL = WDTPW | WDTHOLD; I 5 EET 1A
ADC_Init(); Il ¥)iH1t ADC12
ADC12CTLO |- ENC; Il ADC TT4fif 4t
_BIS_SR(LPMO_hits); Il 3N LPMO 5,

}

void ADC_ Init(void)

{
P1DIR = Oxff; Il ¥ P J7 ) Ay
P1OUT =0; IIP1 i 0
P6SEL |= 0x01; /1 P6.0 #&4 ADO %t NI g

ADC12CTLO0 = ADC120N+SHTO_1+REF2_5V+REFON; // ¥4 ADC12
NIADC12 WAZTF+RAE OREF I ] SR AL (2)+HEPE WS 5 FL I+ T T NS F I R A

ADC12CTL1 = SHP+CONSEQ 2+SHS_1:
TERAE St A 5K ERAE R I 2%, FERAE S 5 (ADC12CLK) H - TH o fink A SR g ) 2
M1+ 538 8 2 UCERFEH AL A R U5 A Timer A A% H PR T outd Hr i R4 5 (H1 CCR1 @ i = 2E)

ADClZMCTLO INCH_0 + SREF 1,
IHEFE AD J#I1E 0+ 1F 2% Hi [k =Vref+, 15 H [k =AVss

ADC12IE = 0x0001; Il FFrh i 72 F-ADCI121IFG.0
TACCRO = 1500; Il ZERS,  FOVFA A B I [a) g B
TACCTLO |= CCIE; I TA Dl EE s (TA 5 CCRO L&), TA JFH I fo i

TACTL=TASSEL_1|MC_1; //TACLK =ACLK EH e A A b 2okt 44

_BIS_SR(LPM3_bits + GIE);  // HEN LPM3 B, JFrubl iy, AR frat (b ] i) 45 0

TACCTLO &= ~CCIE; Il %14 CCRO fifi 3k LU 5 25 A7 1) BT
P2SEL |- BIT3; Il ¥ P2.3 2y TimerA outl i Hi 2 g

P2DIR |= 0x08; Il ¥ p2.3 Mkt

TACCRO =7; I #1454 TACCRO, KAF I 45 F H=CCRO+1
TACCR1 =4

Il ¥1tE4L TACCRL T2 —A TimerA.outl {554 ADC12 MRl k45 S5

TACCTL1 = OUTMOD 3;
/I CCR1 itk ELIR 25 474510 OUTYL % 1 A TT iyt Ay B o /43 i ot

TACTL = TACLR | MC_1 | TASSEL _1;
Il EWERINBI=ACLK, TR TA MG TR
}

s Ak AR HE 4% K] MSPA30F B 5 HLNT T 1R
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/I Timer_AO0 CCRO H W 45 F v
#pragma vector=TIMERAO_VECTOR
__interrupt void ta0_isr(void)

{
TACTL =0: I TA ¥l 3 Ar o %
LPM3_EXIT; I ZER PR H LPM3 B2
}

/Il ADC12 kiR 45757
#pragma vector=ADC_VECTOR
__interrupt void ADC12ISR (void)

{
static unsigned int index = 0; IERASA &
results[index++] = ADC12MEMO; Il #%75)) ADC 25 4% results £l
if (index ==512) A5 4 T 512 Ik?
{
ADC12CTLO &=~ENC; I 52, s B
index = 0;
P1OUT |= 0x01; // P1.0=1
_BIS_SR(LPMB3_bits); Il FEN LPM3 5,
}
}

/ hhkkkhhkhhkhhkhhkhkhkhkhhhhhhhhkirhkhhhhhkhkhkhkhrrhhhhirhrhhrhrhkhkhrhrrhhhhirrrhhhhhhriiiiik

8-USART 4T RPER
MSP430F 149 47 P4/ USART 18 i 1, FLPERESEA—HF, &A@ 0 n] il i RS232, RS485 &%
SR, 52 AHN B AT R . MSPA30F449 7 HEE [ S50 f RSB, Bfhoy 20H8
A b ST A R g ST A 4 o P A s
DL a7 B A 24 S5 0 0 A 21 LA A7 23 I h B
1. sl s g . e DR, Bl B & Selmi i | 20, SNSRI IE T B 5 HEA
A FX I PR R A AE AR SE . b ik s 1 AR GRA . 7 B8 AN ERAT
KO (B3 /45/76) « 1 ANHhEAE . R0 1 B2 AME IR . — et MWk 9 M, BKoh 13 4L,
2. PRFR A AS s MSPA30 IR R R A 4 A AR 0 R 3 028 P 25 A7 4 UBR IR 227 /785 UM
KPR R BRAT R, DRI E B E AR R,
BeER = B B/ 43 AR 7 =UBR+UM/8
WREE: SRR AR AT o
YRR T JEFRAEREE MR RN, AL — A B BT 7 I B I, N ROR.
3+ UBR Fl UM 75 1748 IR 80800 1 i o
UBR &> 16 AL %5178y, ‘B0 8 ALEFf7ask i T, UBROO 1 UBRLO yEEARATII =
CE BT, (R S B
Bilhn: PiEER=2400, FEERESI=327680z , AT 13. 65
T2 SR AN — 2 IE L A 5, DRI /NG 2 0 200100 ok 1 3 2 A7 2 R B AT IR 3, 7Rk
ALFERE 5 AN “17 il AL I 1K) 65%1 R 2%« AH BN XFE AN T BE S8 Ay B X Rl s 22, HE

g3 IR kg AR VEE 4% 1) MISPA30F B 5 HLNT T &4
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RZEAR/ N T BN SXFEA REME A (AT Bicdf %1%

URXEx"
. . SYNC=10
USKRTH & H B 2 fr i ahr URXEIE FRMRHH S FHF P HASLIF
- SWRST '|' URMWIE 3gauis chBRmnER i i
£3 F'E%%EEEE 1 I URNIFGx*
BRKTHR W AT EF T a8 —a
T Tmm
FIERE ZH4E UART/SPTAER
Bt Eragihas LISTEM MM SYHC
I 1 F X o
RXERR  RXWAKE : ! somi
e R BEBUTES [ 5 ogro!
REHEEE b 1 T : ¢ I o
SSEL1 SSEL0 sP PEV i1 URXD
B THicE| 3al m&mggm -—i—a"""G
UCLKI AR i P
ACLK — - I STE
Lk TR
SMCLK — P A1 oo e : UTXD
1
AL %ﬁfﬁ&?ﬁ s i
lIl ¥ ¥ L] ]
Wt REBEEER > ol ' ! smo
EHLTE ¥ 7
i | movake B L0
]
1
UTXIFGx - CKPH i
|  EIEERTES LS
l l l SYNC CEPL |
_ USAET R T :
g&?%ﬂ&@RST LUTXEx xTXEPI_. iI'G 1 UCLK
1ﬁﬁﬁiﬁw BT EEl SR
UCLEI
MSF430 USARTRE RS E
MSP430F14 USARTO S5 7 b gz il fr
Kk D RE 25 A7 0% B WA A% W A
IFG1 B bR A& URXIFGO e bR & UTXIFGO
IE1 B b W A BE URXTEO Bl Wi gE UTXTEO
ME1 P2 A2V URXEO B2 AoV UTXEO
MSP430F14 USART1 S5 )7 A rp g sk fr
KPR DI RE 27 A7 4% £ VRN TE AR IV A K% W PRI
IFG2 B bR R URXIFGL BAcb bR A& UTXIFGL

T I g RVEE 4% 1) MSPA30F B Fr BN T & R
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[E2 b W fiE URXTEL b W i g UTXTE]

ME2 P2 fe VF URXEL B2 feVF UTXEL

7E MSP430 #5 kA ) 45 P AN 0 A5 f A5 e USARTO 1T USART, PXISEAt AT 14 P
WA ER R
USARTO 1) 791728

AT 45 PR | bk BRI
15l A7 77 2 UOCTL /5 070H PUC J5 001H
RALFE AT UOTCTL /5 71H PUC J5 001H
R A7 A UORCTL /5 72H PUC J& 000H
PCRE U A T B A7 A UOMCTL /5 73H Ay
P H 4 i A7 A% 0 UOBRO /5 74H AR
PR RS ZF A7 4% 1 UOBR1 /5 750 Ay
Wz g UORXBUF B 76H Ay
RALGE M UOTXBUF | /5 77H Ay
SFR LUl e 27 A7 4% 1 ME1 /5 004H PUC J5 000H
FR BEHAT RE 25 A7 45 1 IE1 /5 000H PUC Ji5 000H
FR Al E 2 A7 1 IFG1 /5 002H PUC J5 082H

USART1 )25 (743

AT 44 BLE A | Huhk WILEIRZS

P56 25 A7 A UICTL /5 078H PUC J5 001H
RIEAE | B AT 4 ULTCTL /5 79H PUC J5 001H
PRI B A7 4 U1RCTL /5 7AH PUC J5 000H
P RE R B B AT UIMCTL B/ 7BH AN
P H 4 i A7 A% 0 U1BRO /5 7CH AR
PR RS P A7 4% 1 U1BR1 B/5 7DH Ay
W g UIRXBUF s TEH Ay
RILEGE P A ULTXBUF | /%5 7FH ANAR
SFR BT R 7 A7 48 1 ME2 /5 005H PUC Ji5 000H
FR BT RE 27 f7 2% 1 1E2 /5 001H PUC J5 000H
FR B A BE 25 A7 4% 1 IFG2 /5 003H PUC J& 020H
UxCTL %4 & 77 5%

7 6 5 4 3 2 1 0

PENA PEV SPB CHAR | LISTEN | SYNC MM SWRST

PENA K56 SR VHAV.
0 g%

T I g RVEE 4% 1) MSPA30F B Fr BN T & R
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1 AR5 ARVF
REIG: SOV I, 32 oty AL 56, B BRSO AR 56, kb 22 pLBECrh, Mk

(VACRER L s ()

PEV AR AT, 1A AE AL B0 SO VF I AT 2K
0 AL
1 AR

SPB {5 IEAZREFE. YR Ak A 1A H, BRSO SR 1 A7 45 1A
0 1 f7fstibAr
1 2 fifstabApr

CHAR “FFFK &
0 741
1 84

LISTEN JeWtided. dediod 75 Acs Hadle h o3 8 S i g - i
0 ot
1A S5t BOBA 5 i B st s

SYNC USART 5t ity = ik ¢
0 UART # [ 720]
1 SPT #X [[FI25]

MM 22 LA A A
0 £ N Z HL RS
1 HhbA7 2 B Y

SWRST = #il{57

b IZ AL B AT, BRI USART ARZSHIAIS AT AR SR R EIR &
(URXIFG=0, URXIE=0, UTXIE=0, UTXIFG=1) . Ff3 325 885 r SO0, HE
SWRST & A7 Wit ihi— IR RAE LA G, HAXS SWRST RA7, USART A fE T B # fLiF .
MO K 3% 70 VFFR & URXE A1 UTXE N2l SWRST 1M 5 24

SWRST f74>1#f URXIE. UTXIE. URXIFG. RXWAKE. TXWAKE. RXERR. BRK. PE. OE
J FE S55347

ERAT EAE AR, XA REEREN . —IKIEA K] USART BEEaa b
e IR B FR: JedE SWRST=1 W& &, &&E 5CH OG5 I E SWRST=0; )5
W EER T, U A NI TR RE

UxTCTL RIXFEHI%F o
L7 [ e | 5 | a4 | 3 [ 2 | 1 | o0

T I g RVEE 4% 1) MSPA30F B Fr BN T & R
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| KM | CKPL | SSEL1 | SSELO | URXSE | TXWAKE | RJ | TXEPT |

CKPL H bz 42 il A
0 UCLKI {Z'5 5 UCLK 1Z 5 M1 AH 7]
1 UCLKI 1555 UCLK 15 5 M PEAH

SSEL1. SSELO HBhSIERE, 10N A7 B iE PR 56 e A 2 (1) I e 5t
0 AMAI R UCLKT
1 4Bl s4h ACLK
2 T ARG W SMCLK
3 T ARG SMCLK

URXSE  $22Ac finh A 5 42 A7
0 BA B finh 2 5 A
1A B 2 v 4G

TXWAKE A% ynse i 25 il
0 TN EAL R 15 o B
1 RN EAL 5T 2 Huht

TXEPT Kik#shr&, EmPWA 5 R AR
0 \FAEARSE B Kk oz b 4% (UTXBUF) £ 2 ds
1 RoRKILETSAL 254 2% F1 UTXBUF ¥ 8k # SWRST=1

URCTL e i & 17 2%
7 6 5 4 3 2 1 0
FE PE OF BRK | URXEIE | URXWIE | RXWAKE | RXERR

FE Midt i br s hr
0 BATWUETIR
1 iz

PE RHGHS R bR AT
0 KU IEHf
1 AR B

O i i hr s fir

0 Jowih
1 A

T I g RVEE 4% 1) MSPA30F B Fr BN T & R
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BRK F7 WA i 437
0 HABFTH
1 WEFT W

URXEIE 22 % o B fe 1404
0 ARVFHE, AR TR IE H AR URKTFG Fri&
1 VW, RO HLAEE B AL URXIFG

URXWIE RIS it b BT FoVFA7, el B hE 7 F7 0, A7 AES B 47 URXIFG, 4
URXEIE=0, Wl ) 5 0%, ZALAGE BAT URXIFG.,
0 Fr BRI~ FF R Re % B A7 URXTFG
1 N AERI B I~ 45 A4 Be B A7 URXTFG
7E & 41 URXELE A1 URXWIE %} URXIFG (K] 5¢ 0

URXEIE | URXWIE | 454 bk RF Bl R MR
URXIFG
0 X 1 X AR
0 0 0 X A
0 1 0 0 AR
0 1 0 1 XA
1 0 X X B B 4F)
1 1 X 0 AR
1 1 X 1 XA

RXWAKE $2Wene A A7 o AEH A7 2 HLBEK, Bl Frbhb A B A i, Lk
M, FEZR % I 2 AU, 7R P A U 1) URXD 2815 2% PR I, AT LgE et
RXWAKE B A7 .

0 VATHEMalE, BRI e Bl
1 e, Bl AR ok

RXERR FZHCH R AR S L
0 BATHMCE IR
IRV

UxBRO. UxBRI 4R R LSR5 17 0%
XA T AL 2% 58 F A7 O Ry R 43 AR 1~ I HE G5 47

UxBRO Btk I FE R Fra8 O
7 6 5 4 3 2 1
o 96 95 o PR o7 ol o0
UxBR1 ek R FE A Fras 1
L7 e | 5 [ 4 | 3 [ 2 | 1 | 0

T I g RVEE 4% 1) MSPA30F B Fr BN T & R


http://www.microcontrol.cn/�

Microcontrol http://www.Microcontrol.cn 4% M
| 215 ‘ 214 ‘ 213 ‘ 212 ‘ 211 210 29 ‘ 28 |
UxMCTL J4er R B3 1H) B 7 2%
7 6 5 4 3 2 1 0
M7 M6 M5 M4 M3 M2 M1 MO

AR R LA (MR AR BRCLK ANE By BRr R Ry, AT — /DL T
B I> 5 UBR A7 4, /NECHR 23 i R B35 A7 4% UxMCTL (R 7 e o BRFR i B R
ASNI

P % =BRCLK/ (UBR+ (M7+M6+---MO) /8)

URXBUF Bl i 2247

7

6

5 | 4 |

e

R

PN A A TS L35 A 2 d i HMUI) 74

E AT 77 242 R 25 A DR AR

DAF N AR TS, Bl 0.

RN RN, B AN 2 T 2

2APCRI 2 1 2 1 D BN B s G2 A7 45 R

A U)o SR A7 AT DA

= S

FAF

FAT g R

URXEIE | URXWIE % \ URXBUF PE| FE BRK

0 1 TG 2 R ik 74 0 0 0

1 1 BT Huhk 74 X X X

0 0 TR TAT 0 0 0

1 0 AT 4% X X X
UTXBUF RIEHIEEFF

T | 6 | 5 | 4 | 3 | 2 | 1 | o0

RXWAKE £7 F1 URKTFGx {37, WnERAL%y 7 A 508, 25k

FILGAT WA LML BRI AL 2 A 4%, SRJA th UTXDx (R, X AR A7 AT

R LA UTXTRGx. WERARA Y 7 A8, A2 AF N

R R AL N BB S S X W R 22 R

Po B2

A3 L 1)

40,

Divide by ACLK[32768H7 (R4 %] MCLK[1048576H7 f il % v ]
baud BT UxB | UM | Max. TX Mai'R ﬁ?n¥; R M?i. M§§'
rate | ACLK | MCLK ﬁ? RO | CTL | Error/% | Error | Erro UxBRI %F CTL | Error | Erro

/% r/% /% r/%
75 | oo | P | e | —03/03 78‘2/ +2 | 36 || PP | 0/0.1 | 2

T I g RVEE 4% 1) MSPA30F B Fr BN T & R
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110 22; ?55312 1 29 FF 0/0.5 0/0.5 +3 25 3C FF 0/0. 1 +3
150 | 2% 0% o o | s | 04 [ooa | 2 | 1B | ae | |00 | £2
300 122 3.42955 0 | 6D | 22 | -0.3/0.7 _8 3/ +2 oD | A7 | 00 _0‘01/ +2
600 |41 T o | se | b5 | -1 | s | x2 | 06 b3 | B | 0/0.3 | 2
1200 | X001 Lo [ o3 | cas | cas | k2 | 03 |69 | BR | 0/0.3 | +2
2400 | 2010 o [ op e | -e/3 | -e/3 | x4 | ol | B4 | FE | 0/0.3 | 2
4800 6. 85 Zig 0 06 oF -9/11 -9/11 +7 0 DA 55 0/0. 4 +2
9600 3.41 1(2)2 0 03 4A -21/12 72;/1 +15 0 6D 03 70'14/ +2
19200 541' 6 0 36 | 6B 70‘22/ +2
38400 A 0 | 1B | 03| -4/3 | +2
76800 10 o || 6B | 6/3 | +4
11(5)20 9.1 0 09 08 -5/7 +7

BIRERE A . A EAL KA R E— A ARE R HL, LIS &R A 3R A
MSP430 Hi i i B i

I-— BST
32k ) P3.5 ——FRxD
e #in
T | wout P3.4—THD

P37 = 433CTL

P1.1 freem LED

M=P430F 4

FEP

/Il ACLK = UCLKO = LFXT1 =32768, MCLK = SMCLK = DCO~ 800k
Il PR % AE 32768hz XTAL @9600 = 32768Hz/9600 = 3.41 (0003h 4Ah)
/I #%AF: 1AR Embedded Workbench Version: 3.4A

#include <msp430x14x.h>
void delay (void); IR TR, JoZErT
void main(void)

{

g3 IR kg AR VEE 4% 1) MISPA30F B 5 HLNT T &4
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WDTCTL = WDTPW + WDTHOLD,; I 51EET]

Il P5.7 g% 1 RS485 554l i
Il i SN75176B A4S A

P1DIR |- 0x02; Il % LED $571
P1OUT &= ~0x02;

UL F AL B

P3SEL |= 0x30; 1/ P3.4,5 = USARTO TXD/RXD
ME1 |= UTXEO + URXEO; Il {§ifE USARTO itk TXD/RXD
UCTLO |= CHAR; 118 fir 45 # 3X
UTCTLO |= SSELO; Il URSEERIS I UCLK = ACLK
UBRO0 = 0x03; Il BB R R A A7 A
UBR10 = 0x00; /1 32k/9600 - 3.41(ACLK)
UMCTLO = Ox4A; Il PR A A A7 B B
UCTLO &=~SWRST: Il W14 USART RASHL
IE1 |= URXIEQ; Il 168 USARTO 28 by

/I Mainloop
for (;;)

{
_BIS_SR(LPM3_bits + GIE); I N LPM3 B e b i
while (I(IFG1 & UTXIFGO0)); Il USARTO K i%2% ph o & A v 452
/I 1§ SN75176B kK i%
TXBUF0 = RXBUFO:; I B s 5 N RIE R 2

Il 1 SN75176B gl
P1OUT A= 0x02; /ILED

}
¥

Il UARTO FHC T IrfE AN LPM3 B xR HY
#pragma vector=UARTORX_VECTOR
__interrupt void usart0_rx (void)

{
_BIC_SR_IRQ(LPM3_bits); /I B LPM3

}

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

i-;
}

s Ak AR HE 4% K] MSPA30F B 5 HLNT T 1R
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10-CPU #3R J2 2 Ry Bkt
MSP430 W R £ ML
(1) 430 BRIAF S IR AR WA ik — /eI AT o T BT EINT

(2) HHENPWIRLFP, L EAE W AEOT i, NS P IOR CHIIN, BEI R R AV 1 L 2T
BT EO AL S S il 2 AR AN AT

@)EEF B AT TR, KIRT AR S R I I B O B IIILSEZLE A w2 I, B $iT
SEMUAREEIAT . VR HEANPIKT B AR PR R R ], 2R B P IR AT N i 8 R T C
DU LRI O B B, AN MRS T, AN OT T, B AT S JE Rk R TR P RE N A BRI
Bl AT IT.

(A AAET TR IT TR, SRR BRI AT 2 A, WAt e ok idT, Bl e gt 2
AN PR I BISR A AU A TR SS AN PAT RS R o

GYXF B sy, LB N W, R A B R Wb EAL, 6T TAITB eI 2% 1 LAk b
Wr, RN TAIVITBIV, FREMATHEshER; 6T 2P W Fahigbs &0, i PUP2 Hirh
Wr, BT TVERRAN bR, WA AW “EINT O 5 JFrhir, e TR R S bR,
A AR AR BARWTRON 1RO S R B AT, BT LAAEIX S 20 S i bR S LT B
Tk

KT CPU FBr BoX Ik FEAE EIHA T SRAREF A SALIR/EN, X1 CiEEE O 2% H
T o SAMNESANTE—EB R HLAS R T R

MSP430 FIH Wi 3 Fl: RGN Al BT, ol bRl b . ST R A SR A IS I
V) RGE A B OXFFFE,

(2)ANTT JE bl W 1) w5k OXFFFC . Wil NAN BT BE e W I B B 315 OFIE. NMIE. ACCVIE
ST o BRA T ST TR A7 b s 4 AT FE P AR o R B T 2 . OFIEWNMIE
ACCVIE, LME REMS B M N 7 o B4 R s : B4 OFIE. NMIE. ACCVIE J&, 2207 RIE H
eh IORH S AR, 717 DU £ PR Sl i o W, 3 3850 ik, AT SO A vt SO A PP AT 45 SR IR G v i
¥l

(3) P 3 i T () RS T AT BT E ) (K S LRSS, A 5 75 11000 5 I8 T AR A S I e A e o
PRI BRI T LA ) LR R BT (87 e, AR T A e R R T A B i

Z AT SRR AR IR g = 5GBTS BRI, MISPA30 £ AN RT3 e B4 il 87
SR.GIE & Ao [AIHt,— HLWAN 5 7, RIS 08 51 28 S0 v PR v e i T b O, AR AN 2 v T 224 i LA i
3 I, 25 Wi 53 A R BT (HL SR.GIE S ANSE M AN T g ik W, B AATS T LR 52 ANT B i o £ e
Wi K .

H R ) 87 ) e e«

(D4R CPU 4b T-i& BIpIRAS, 58 Y HT HE 4

(2)#7 CPU At TR AR IRAS, R AR DI AR IR,

QR)F N 445411 PC {EHENHERE;

(AR SR IEAHERE;

(B)# A Z A~ s =Kk e 5z ey DL 56 21 IR

(6) Ff-Hh T Ry v T Sk AR A B B B2 AT, 2 P TR (AR A AL ANAR B8 R B S A

(7) BT VA SR.GIE A7, SRR A7 4% 1 1 CPUOFF., OSCOFF. SCG1. V. N. Z. CAfi’.
B4

(8)AH Y. 1) By ) A 2Re N PC 23 725 P27 MU L HE R AR 40T

TCEE A R HE 2% (1) MSP430F HL 5 HLA T T & R
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b A e R
(L) A P52 PC {25 T AT CPU A TG SRERER 0BT e 5 73 8 S G R
(2) IHE e B2 PC {7, 2505 ST CPU A5 &b T KA, U At 4k S R

CPU FPRAS % A7 4% SR
15-9 8 7 6 5 4 3 2 1 0
73 y SCG1 | SCGO | OscOff | CPUoff | GIE N 7 C

V i be ik

SCG1 SCGO o 4hdzsshifor
SCG1 B A< SMCLK
SCGO FA7.5< M DCO Kk E 2%

OscOff fh AR 5 AL
BAL 0scOf T i AAYR Y 28 A T35 1ERES, B AL 0scOff [AI CPUOf T {7 th &
f7o AT NMI AN W GRS 2T+ B fovF) B CPU e,

CPUoff CPU ¥4I
‘B AL CPUOTT HJfff CPU BEA GRS, nI LU i oh B o VK CPU i,

GIE 2 ) Wrkr &AL
AT BE g b
GIE E A CPU R i N ] J5F g 4 By
GIE AL CPU AN Y. 1] B i -

N k&
7 Ehr&
C A&

KPR T RE A 72
R WAk 3

2 R A P TR SRR ELAH S 6 R W A VR8T SR (GTE) BTN, W AR 45 72
Jy 4% DL P s A -

(1] CPU &b TESIPIRES : 5E AR T AT 48 4.

[2]CPU AbF15= IR 2 ARTHFERE L2 1L

(31451 N —4& 38411 PC {H A HERE.

[4]SR AN HEF

(5] WAL PAT 4T/ A I TR A 2 AN Wil SR A I, W Fe s sl se 3

(6] B e Wrilsib 2 10 R Wi SR B sl &AL, 22 W AR 7 A DR RF L S5 A A TR 25

(7730 FH v b o VPA7 GIE KA ; CPUoEE fi7. OSCOff fo7 i1 SCG1 A& A7 IRAAI V. N Z Fi1C

g3 IR kg AR VEE 4% 1) MISPA30F B 5 HLNT T &4
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SAE; SCGO MLRFFAAE.
[STHIBERY P T ) AL A PC, R MU H I AR AT o A 3.

BT CPU ) SR W A7 A GTE A7 (i A BT SCVF) » R I8 T AR A o7 P Bl 2 3t SCVF
sgE I TP R VRRR SR T PN A AR SFR e F IR SO R R KA AT RIS H e Ik fe v
AN RR T (R R o S 0l SR (0 o DB E e 1 e v D0 6 8 I 55

ARGl e 2
11, 11x1 otk 3£
B ARGt .
s MR ids . Hhhik g
g H T b i LI
b
AN AT WDTIFG . 15
- 247 OFFFEH
- AREL! KEYV %
FLASH
dk) B¢
NI NMIIFG Wi
e dk) B¢
P 17 o il OFTEG e OFFFCH 14
e bt 3k B¢
OFFFAH 13
OFFF8H 12
bba#s A CMPAIFG nlBEwk | OFFF6H 11
WDT WDTIFG w5tk | OFFF4H 10
Timer A3 CCIFGO a5t | OFFF2H 9
CCIFG1
Timer A3 CCIFG2 n] bt | OFFFOH 8
CCIFG
OFFEEH 7
OFFECH 6
OFFEAH 5
OFFESH 4
P2 P21FG. 0-7 n] bt | OFFE6H 3
P1 P11FG. 0-7 n] bt | OFFE4H 2
OFFE2H 1
OFFEOH | 0 %
13, 14 il a3
B ARGt .
N MR ids . Hh ik g
g H T b i LI
) G47 | OFFFEH | 15 575

TCEE A R HE 2% (1) MSP430F HL 5 HLA T T & R
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AN AL WDTIFG 24
vEamE ) KEYV
FLASH
3k B¢
NMI NMIIFG iz
e dk) B¢
P 17 o il OFTEG e OFFFCH 14
b e b 3k B¢
Timer B7 BCCIFGO w5tk | OFFFAH 13
_ BCCIFG1-6 A Dk
Timer B7 TBIFG T OFFF8H 12
bb#c#s A CMPAIFG nl Btk | OFFF6H 11
WDT WDTIFG w5tz | OFFF4H 10
USARTO 21 URXIFGO Al Btk | OFFF2H 9
USARTO k3% UTXIFGO n] bt | OFFFOH 8
ADC12 ADCIFG w5tk | OFFEEH 7
Timer A3 CCIFGO a] 5t | OFFECH 6
CCIFG1 n] B
Timer A3 CCIFG2 w5tk | OFFEAH 5
CCIFG B
P1 P1IFG. 0-7 nfhfwk | OFFESH 4
USART1 URXIFG1 n] bt | OFFE6H 3
USART1 UTXIFG1 a5t | OFFE4H 2
P2 P21FG. 0-7 a5t | OFFE2H 1
Al Bt | OFFEOH | 0 H%A%
44x Hp il R
B ARGt .
R AR & . Myl | ek
T ’ Wit
b
HNER AT WDTIFG . 15 H
- 2 OFFFEH
F 1K KEYV s 9
FLASH
dk) B¢
NI NMIIFG Wi
e dk) B¢
P& 37 v i i OFIFG e OFFFCH 14
e bt 3k B¢
Timer B7 BCCIFGO a5t | OFFFAH 13

TCEE A R HE 2% (1) MSP430F HL 5 HLA T T & R
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[pEal!

_ BCCIFG1-6 ] i i
Timer B7 TBIFG T OFFF8H 12
tbagas A CMPAIFG Al BERk | OFFF6H 11
WDT WDTIFG Ak | OFFF4H 10
USARTO $2i URXIFGO A #ikE | OFFF2H 9
USARTO % i% UTXIFGO Al BEdk | OFFFOH 8
ADC12 ADCIFG Ak | OFFEEH 7
Timer A3 CCIFGO A BEdk | OFFECH 6
CCIFG1 IV
Timer A3 CCIFG2 Ak | OFFEAH 5
CCIFG IR
P1 P1IFG. 0-7 Al BEdk | OFFESH 4
USART1 URXIFG1 Ak | OFFEGH 3
USART1 UTXIFG1 Ak | OFFE4H 2
P2 P21FG. 0-7 Al BEdk | OFFE2H 1
FEAt R I 2y BTIFG A Bfil | OFFEOH | 0 Ak
ME1 B AFEFFE 1
7 6 5 4 3 2 1 0
URXEO0/
UTXEO USPIEO
WIHEIRAS : PUC J5 24 000H
UTXEO USARTO 1% foi/F{r
0 ARV
1 nf fiF
URXEQ USARTO #2i foVFfir
0 ANARVF
1w iy
USPIEQ USARTO ik 5#U a4 (FE SPT £ixl)
IFG1l Hlibr s & fras 1
7 6 5 4 3 2 1 0
UTXIFGO | URXIFGO NMIIFG OFIFG | WDTIFG

WA ZS - PUC J& 2 0821

UTXIFGO USARTO A ik+H WrkrdiAz (F14. 15, 16+ 44)

TCEE A R HE 2% (1) MSP430F HL 5 HLA T T & R
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U7 HL 2 UTXTRGO=1, K7 nl PA ) R IE 2% i s 5 BeE o 3 R IE 5 A7 134T
HHEAER ] LR AL UTXIFGO.

URXIFGO USARTO #icrh Wids Az (F14. 15, 16+ 44)
0 MBI 1T
1 B BIA T, IR AT T LA R B 7= AR (8 P R AR A
RXWAKE 47 F1 URXIFGx £i7

NMIIFG NMI/RST 5|z 547

OFIFG 7 as AN B AL
0 ToRV# RAk
1 R ek, 24 XT 93 88 T2k K21 100 ANIE T 1N B TX HR3% 28 2%
Fri& 0SCFault. OSCFault #5iE ¥ Bk as K AT WibR & OFIFG, WX IN R #452K
2T So VR (OFTE) AT, WP ™ Ak el i sk . OFIFG AR a8 as 4 i FH 7 Bk

HER

WDTIFG 7 | ) Wrikr &
F IR 2 s ¥ H B AR I P A AT

IE1 FlrfFaesfras 1
7 6 5 4 3 2 1 0
UTXIEO | URXIEO | ACCVIE | NMIIE OFIE | WDTIE

WA A - PUC J& 4 000H

UTXIEO USART J<ik Wt FovrEA
0 Asiy
1 o

URXIEO USARTO #ZH Wi e fs fuifF
0 ASVF
1 fovF
ACCVIE FLASH £ 48 AR5 1i] b7 70 VF
NMIIE NMI H W7 fiff
OFIE Ik KA W LT

0 AFeV¥
1 fuiF

T I g RVEE 4% 1) MSPA30F B Fr BN T & R
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WDTIE & 1M foir, A T 1A T 2%

0 AV
1 fovr
ME2 Wi BB Aoy 2
7 6 5 4 3 2 1 0
URXE1/
UITEL 1 yop gt

WIEEIRAS - PUC J5 A 000H
UTIE1 USART1 ‘K% foVrfr
0 Afir
1 U

URXE1 USART1 $E /74
0 AfuvF
1 foF

USPIE1 USARTO A ik5HU sovr A7 (FE SPT #ix0)

IFG2 F Wi & & 7y 2
7 6 5 4 3 2 1 0
UTXIFG1 | URXIFG1
WIEAIRZS - PUC J5 2 020H
UTXIFG1 USART1 AiXkrhWidsaifr (F14. 15, 16, 44)
U7 b HL A UTXTFGO=1, Knnl A RIE G s 5 45 o W RIEGAF TS
ERAER AT LR AT UTXIFGO.

URXIFG1 USART1 #ierh Widsi&fr (F14. 15, 16+ 44)
0 MBI 1T
1 BT, SR A7 v LU 2 7= AR () 45 PR 1R bR 5
RXWAKE 47 F1 URXIFGx 7 o

IE2 HWfif R B fras 2

7 6 5 4 3 2 1 0
UTXIE1 | URXIEL
WILEIRZS - PUC J5 24 000H

UTXIEL USART1 Ak sai/pfiz (F14. 15, 16, 44)

URXIE1 USART1 2t b4 (F14. 15, 16, 44)

TCEE A R HE 2% (1) MSP430F HL 5 HLA T T & R
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RST/MMI
Ey (e

WOT3EE
TERT RS EIF ik WDTIFG =1 WOTIFG =0
RESTiMNMIZARESETS®S i

MSP430 fEThFEAE

WOTIFG =1 WOTAEEHER,
TETIHM
WDT Active, NI 2
Security Key Violation
e
CPUCFF = 1 W CPUQFF =1
CLIF OSCOFF = 1

5CG0=0 i
SCG1=0 EEEER 5CG0=1
5CG1=1

LPMO onte

sﬁﬁg“u?%n’”‘iéﬂn CPU Off MCLK Off, DCO
' OF, ACLK Off

CPUOFF = 1
G0 1 — EREEEEA
SCG1=0 CPUOFF = 1 SCGO0=1

SCG0=0 3C0G1 =1
SCGE1 =1

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

LRI
CPLU Off, MCLE Off,
SMCLK On, ACLK On

LPMZ
CPU Off, MCLE Of, SMCL

EEMEAARSEERDCO Off, DCO Off, ACLK On BEREEEEA
MEHEEREEA
B EEEEH
WMSPA30F _LEETANEE

RIIAE AL MSP430 B { HLIL b — P i KRt Pt LA L, il B 4r 4 1 i
FARDIFEAR AN FRRES AN [F) B

T I g RVEE 4% 1) MSPA30F B Fr BN T & R
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340

315 -
270 4
225 -
180 4
135 4
90 -
45 -

{] -

ICC/pA @ 1 MHz

AM LPMO LPMZ2 LPM3  LPM4
i _L{EEIL MM SP430R9I0#EE A

0.10.1

B AR S P A7 S N B s B IR 2

TAERIE AL CPURES . PR o S BIoIRZS
SCG1=0 CPU 4b Fim Bk A&
NN SCGO=0 MCLK %2
EEBL A ofe=0 | SMCLK i)
CPUOff=0 | ACLK %2l
SCG1=0 CPU 4b T 25 1R
RIhFEERL L 0 SCGO=0 MCLK #2511
(LPMO) 0scOff=0 | SMCLK J%2)
CPUoff=1 | ACLK %2}
SCG1=0 CPU b T 25 1R
- SCGO=1 W15 DCO A FH A4 MCLK 5%, SMCLK, | 1 7% /% AE 2 e 2% 11,
RIFEBAL | oppo | mimak i 2
(LPM1) sc =N Gl SRl 0
CPUoff=1 | SMCLK %z
ACLK &3]
SCG1=0 CPU &b T2 IR
SCGO=1 W% DCO A 4 MCLK 8% SMCLK, | A Zh#t 2k 1.
I FER L 2 0scOff=0 | MCLK #2% 11
(LPM2) CPUof -1 SMCLK #i 2%
1k
ACLK &3]
SCG1=1 CPU 4b T 251 MR
(Rt smwi mo&%f,EﬁE$%WQmo
(LPM3) OscOff=0 MCLK %EZ%
CPUoff=1 | SMCL # %%
ACLK 152

g3 IR kg AR VEE 4% 1) MISPA30F B 5 HLNT T &4
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SCG1=X CPU AbF2E 1FAR AR
SCGO=X DCO #i2E 1E, HIR RS PEEILE,
RTFERE K 4 0scOff=0 | MCLK #42% 1I-

(LPM4) CPUoff=1 | SMCL #%2% |-
ACLK &z
T e 28 t5 1 TAE
SR

1. Texas Instruments Incorporated MSP430F14X C code Example
2. Texas Instruments Incorporated MSP430x1xx Family slau049e.pdf
3. Texas Instruments Incorporated MSP430F149 Datasheet
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