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0 174 CERID
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T MSP430F13/14/15/16X) .
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s ) R PR £ 1Y) MSPA30F B BT T A& iR


http://www.Microcontrol.cn

Microcontrol http://www.Microcontrol.cn 14# ™

void main (void)

{

unsigned int i;

WDTCL = WDTPW+WDTHOLD; //f= 1% [ 141
P5DIR = 0x10; /%8 P5.4 i
P5SEL = 0x10; //VCE PS4 1 R AR A MCLK 155 5 % He

BCSCTL1 &= ~XT20FF; /1% TX2 %%, TX2 b H IS BRI b G A 1)

do

{
IFG1 &= ~OFIFG; 1115 YR 5 R AP &
for(i= OxFF; i>0; i--); //4En), frfie.

}

while ((IFG1 & OFIFG)!=0); 1155 o R bR G R

BCSCTL2 |= SELM1; //{# MCLK = XT2
for(;;);
}

I AR N T4 (2)
XTL Bl A2 i 0 s A 932 2 A . AR E i =L A A P2.0 I
ST A ACLK(rmi#it) . [AJ i) P11 v it — N7 3%
#include <msp430x11x1.h>
void main(void)
{
unsigned int 1;
WDTCTL = WDTPW + WDTHOLD; /! 1 IEETI
BCSCTL1 |= XTS;
// FENIEFES 1,48 ACLK = LFXT1 = HF XTAL, & mdiit .

P2DIR |= 0x01; // VE P20 J7 n) A A7 A A
P2SEL |= Ox01;  // &' P2.0 I A HIBIH I 1E ACLK 15 5%
PIDIR |= Ox02; /1 Y PL.LJT I S AT 2% ki
do
{
IFG1 &= ~OFIFG; 1/ 5P G A R E
for (i = OXFF; i > 0; i--); // I 45k
}
while ((IFG1 & OFIFG)); 115 HR D 28 R s A 32
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BCSCTL2 |= SELM_3;
[/ VCEW LT ATAY 2, W BIME S MCLK = LRXTL (RTEERY)

for (;3) /1 TR
{
P10UT |= Ox02; // P1.1 =1
P10UT &= ~0x02; // P1.1 =0
}
}
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o masﬁ
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ER
B A T |
MSP430 [ty 1
v PL | P2 | P3| P4 | P5 | P6 | S | COM
MSP430F11X J |V
MSP430F12X VN VAN IV
MSP430F13/14/15/16 | ~ | ~ | ~ | ~ | ~ | ¥
MSP430F4XX N VA VA Y VA IV
MSP430F20X J |V
MSP430F21X J |V
MSP430F22X VA VA BV A
MSP430 it 1L fg
ity 11 Yife
P1. P2 1/0. HWrThfhe. HAh A /MDD RE
P3. P4, P5. P6 1/0. A WAHME DI RE
S. COM 1/0. DR
PxDIR 75 ] & 1778
7 6 5 4 | 3 2 1 0
P7DIR | P6DIR | P5DIR | P4DIR  P3DIR | P2DIR | P1DIR  PODIR

0 4 A
1 Dk s
£ PUC e # N 2 AL, VEoNRIAI, e AEouRH, nlienliE.

PxIN #I N\ 1758

7 6 5 4 | 3 2 1 | o

PxIN PxIN PxIN PxIN PxIN PxIN PxIN PxIN

W2 (7 o R AR, T ATEXTE SN, A REERUE 10 97, JEI ]
W75 ST RN
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7 6 5 4 | 3 2 1 | 0
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AT 10 i AR gz b2 AR IRON Y 92 A7 I A 2 5 RS 1 7 1) € X TEK

BT 1) A AF A A 2 i HS SR A I N AN 5
PXIFG Wi & A7 2%
7 6 5 4 | 3 2 1 0
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1 g R
PxIES 5 Wifi R e 8 35 A7 85
7 6 5 4 | 3 2 1 0
P7IES | P6IES | PSIES | PAIES  P3IES | P2IES | P1IES  POIES
0 BT UFAEAH AR &S EAL
1 NI AR N br s B
PXIE T {E BE AP 48
7 6 5 4 3 2 1 0
P7TIE | P6IE | P5IE | P4IE  P3IE | P2IE | PLIE  POIE
0 A% il
1 fevrrhibn
PXSEL DhREIEFE A A7 A%
7 6 5 4 3 2 1 0
P7SEL | P6SEL | PSSEL | PASEL  P3SEL | P2SEL | P1SEL  POSEL

0 JEFELIIG 1/0 TifiE.
1 JEFESI N A1 IR Th fig

XTF¥ 0 P3. P4, P5. P6
i 11 P3. P4, P5. P6 LA T g
AT R .

T COM. S

g, Heohies Pl P2 AHIH . FLA

XL TSP LCD (KBRSl 11, COM & LCD F (¥4 Ly, S Ui Ay LCD
PR Behs i o LCD Py Hh i 1 R LA ARG B 00 207 A o 11, DRSS A &

BT
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F 1108 I 38 S B o —ANRRER (1) 2 I 4%, ' TR I e R s AT R AR MR s B
A RGMHT A BN o I BRI A A 0 st 1) B T3 A2 B ) I I R i, P2k — AN
BRI, AERGMIRAL . IR A PR P B P R P 1a 477 S B 0 nT el I A
I PR RN CHn oSBT 40D e PR B 100 I v B o] LU 2 e B K T
iF IS A) ) DA R WDTCTL IR =47 (SSEL. 1S1. 1S0) ¥EF%, M RGN 414 IMHZ IF,
BORATRCE N LR, Bl iE 64 1D,

WDTCTL 42— 16 {7 27 /7as, HEmFT a4, 14k 5AH, 4X6e 5 AFRVEIN 450
BO454 e, SNESSEM ARG EN.

TANMZIREIE AT e I 2 I I RE . R al il TMSET A7 AT Ff . MRl 3l id % & CNTCL
KA WDTCNT M O FFUATHE.  H: e I ek s rey sk ) Jo 340377 A6 vh i K

2 WDT T {5 SR WOTCTL rioli b R o i W U 8, PRt s
o U BB, 2478 3 A 5 I3 WDTCTL s G S 6

WOTCTL

o
- MDE
4 t—
WoTan Q29
Int. 3 f—
] Flag S * v ) 13
4
* T 14— 1&T
Pulse M | L .
Generater A 11'@%%
— B
16-bit
PUC !5 >7
CLK —|
Fa
7 T
SMCLE KR WDTHOLD
ACLK 1 WDTNMIES
WOTHMI
A EN
WDOTTMSEL
WDOTCHTCL
WDTSSEL
WOTIST
- woTIso | LSE
Fi it e SRS 1 v
WDTCNT +H% 8¢
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15--0

X 16 7T EAR , B MSPA30 FIT ik i (10 s 48 v i = A2 (1) ] 2 A 3V A A5 5 %)
THECES AT Iy vt £ o SR v B = S 1 T (TG RS AN ], T84 MIT 4R
ﬁﬁﬁﬁﬁﬁﬁﬁi%%mﬁﬁﬁfﬁ WDTCNT A~fig BB L KA A7, b
S I T 14 S B 8 (928 1) 3 A7 4 WDTCTL SRedas il o

WDTCTL 3=l & 4%
15--8 7 6 5 4 3 2 1 0
14 | HOLD NMIES | NMI_ | TMSEL | CNTCL | SSEL IS1 150

WDTCTL & 8 £ 1A FIMIL 8 firda il div A 4H ik o y%kﬁﬁwﬁm#ﬁmv,m%ﬁ
A JR KA 25 I BN 5 7 %%H%DAODAﬁSM,m%D BHS RS
2. 12 WDTCTL BT E O 4. XA %5 A7 4% um%ugmumww

1S0, 1S1  JEFE 10 I 25 110 g B Jr H o Horp T 2 WDTCNT (14 A B2t i 1

w N - O

SSEL
0
1

T x 2(15)
T x 2(13)
T x 209
T x 2(6)

TEPE WDTCNT [y It st
SMCLK
ACLK

1 1S0, 1S1, SSEL3 w] 5 WDT sE W) ] . WDT 22 JLREE I 8 FhAIH Syl AH 5% i
I NERAH T WDT w3k i o i B R) (A 444 32768HZ,  SMCLK=1MHZ) .

WDT 1) & i s 1) 2%
SSEL 1S1 150 7€ I s [] /ms
0 1 1 0.056 | Tsmclk 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 Tsmclk x 2(13)
1 1 0 16 | Taclk x 2(9)
0 0 0 32 | Tsmclk x 2(15) (PUC B4 HH)
1 0 1 250 | Taclk x 2(13)
1 0 0 1000 | Taclk x 2(15)
CNTCL 4i%f7 A 1 I, 7&K WDTCNT.

TMSEL  TAER LR
0 FI k=t
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NMI L+ RST/NMI 5| I fE, 7E PUC JE# R A7 .
O RST/NMI 5| iHI ok &2 407 ity
1 RST/NMI 5| 1 Ay a0 v fi e ) AE B il v T N

NMIES 3% R T 11 v i 7 =
0 b Fh-H il &z NMI ik
1 FREAT b A& NMIT A

HOLD 51L& T 1 use i 2% TAE, BERIDFE.
0 WDT T Reds

1 Iphdk

1EfN, TRk

5- %€ I 2%
K e I s D fRe
SE I 2% ik
e 2% FEAGERS MR T KRR AT — AN R EE I ).
FEAE I 2% FEAE I, SCRER A RN Pl AN B B TAEFEARAIR . RIhFES 1 T -
ST A %zlsiﬁﬁ,ﬂz%lﬂHﬁiﬁﬁfﬂﬁzﬁaﬁ%ﬁﬁéulzﬁ\ﬁ% LLA T RE R 2 Pt
WIEPWMY, 1] DLLUE A7 XS F AT A
i B %$%ﬂ%%%$ﬁ%ﬁ%m@wﬁtﬁ%Ai
i, DR K.
SE B33 A

s ) R PR £ 1Y) MSPA30F B BT T A& iR
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B b= 2 TASSELx HTJ'%EPID:{ Timer Clock MCx ErTEe
B ﬁ&ﬂTT I 15 0 BRI
TACLK iy 1 [0 - 1T#
oLk 01 g :Elear 16fERSE TAR . lli EQUD
SMCLE, 10
INCLE 11 — - Sat TAIFG
SR S E R TACLR SERY 35 P BRHRAS
F7R Colse - — TR, CCTLO $5E /R
iR wiEEnY | I } ot | p——
CCI0A R ~
CCI0B N HEREERIEE0
G_ND Timer Clock —f==Sync I ceRo CAP
vee TR
730 B
SCCIm— Y Eﬁ GSGEitFG
SCLINE=
ouT
D | OUTHES
D &t g ouTn
Timer Clock —o» Reset
Hj TAGGRO
POR
OUTMO Dx pover on reset, ST
Timer A% —&4
. - CCTLY #sE /bR
CCIA P N
cCie 183, _; A o 1
GND Timer Clock " ChR
VCC CeF
s B
scom—Y g EQU1 GEStFG
SCCNES
_ D et g Lp ouT1
Timer Clock — Rost auTiE=S
Hj TACCR1
POR
OUTMODx
Timer A% — B9
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CCTL2 fohgx /bb¥:
CClSx CMx
1
A |5
Voo Timer Clock CAP
:lﬁi%zL 0
scom—y it EQU2 cokg

SCCI2ES

) ] OUTHES
D &t g l_y ouT 2

[

Reosat
TACCR2
QTR D
Timer & =K%
Timer_A [ 77 {7 4%
LR
AT %4 4 His ik IS
Timer_A ¥ 75 47 4% TACTL R/W 160H | POR A7
Timer A %8 TAR R/W 170H | POR & A
P /LB 75 745 0 CCTLO R/W 162H | POR & Afr
/L A A7 4% 0 CCRO R/W 172H | POR & A7
7 /LR ) 2 74 1 CCTL1 R/W 164H | POR & A
i ET A R ] CCR1 R/W 1744 | POR & A7
i F57 1 LI ) 25 A7 4 2 CCTL2 R/W 166H | POR & A
P/ LU Z A7 2% 2 CCR2 R/W 176H | POR &A1
r] T ) R 2 A7 A TAIV R/W 12EH | POR & A

T MSP430 R 7 HLAS R R A0 T Be AL A R H I sk / Le sy, XA SH
3R/ LS 28 Timer A 21798 .

7E MSP430 Z 41 5 HLHR Y A D RE B 11 5 I 2 BE U, IX 8 I 38 7 H R ML &R
G B FEEMAEM . FIH MSP430 (LA RFRA 430) H 5 HLI aE i) 28 v] LU SR SEEL
TP, JER, F5 BRI, 55 Mok, Mok ses i, PS5 KA.
Ty AL AT S T AR AR B DR R R A RS . SR TRRATTR R I A A A — A
PR R R AL, RIS A ARG FEH ST . CUNGRAY 2538 0 e I 45 A 2
FERFIN H o

7E 430 (R RV i, AN E T R 5 77 i I8 BE 05 BT AN 78 F11X, F11X1

s ) R PR £ 1Y) MSPA30F B BT T A& iR
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HRJE AN E I 4 B HEIR . 430 (R E g% 80 3 HRa iR B 48, 2
I #% A, ENTES Bo BT A8 A R ERRIERT s A 16 A e ey, Hohi=Ch 4 .
2RI B B T kR . 3 AT EC B A A SR/ LU AR Th e 25 A7 25 K0 8 Fid
(1) 3 AT ECE S . DL S HoE 28 R n A E L P AL A, LS K oh
HE o

SE I 2 T YR DI e Ui i

OB T e 28 WOT) : LM TR A R HER LR G R AL EA N .
TN WRTE R — N E I AR

(B 2% A AEFEAERI S, 255 i/ LB Th A He T SEEL A o 48
AT YRR T S TR AR o R B DR R R AR B

(R)EN 2% B: AFILA I 8, 528 A FLAHH A, 15 & Th g J7 T 4 i uk
DIRESr b A BEGREE . PRGBS T E W 2 B N Y .

SEN 2 A/ iR T AE28)

SEI A8 ARG > 16 A7 S TAR. =AM IR/ LU A A7 7% CCRx =AMl
IR ] 25 £7 4 CCTLX
TAHERERA:
f% 1E#EK
WA e TR E) CCRO. (R T 7E ML IA] ¥ B CCRx K= A= v Wrbsic
HIFEUE — @ AE R CCRO JEEMM AT, LU —FF) .
TR M 0 5 65535 LT EF
W/ JoHE CCRO JEi e 0 Ak, CHEAEE )G Wbr &G B A7) % TAERL
AP ) B A 2% TACTL A K] MC1 Rl MCO ZE #1150 2% TAR: st A7 e I 28 K)o H 4%
i, BARE AT 16 A fFds, Hal R E N 8. 10, 14 MM K. Z%EHiss %
B AZ L, B H TG 28 IR/ BT ZSE . WA T R e L,
TR B & PE RO A . T FRAT IS .

Moo
BRI AR UBER , 7E I OSSR P2 1l T A . SR O e
AT AT IR IOAE, I TR R B R, N TR TAR PR T B 2T
SR, PR TR . W T A, SRR T BR S COIFGX L
IR EQUX {315 R 0. 78 DU Ay BRI FE e T LA bt 7222 g 25 L T8 1) PWM
Tt
23 T LR
AR R 3 P PR P I PRI, SRR BT S, o B o
PEACIALEL, UL RT S & i P R I TE R A 5, PN £ %,
e Y 5T P AT 1258 8 TXCCRX T 4500 5 TAR 9 Lok 7 A4 o i
JE I

iR
TEM TGS IIER . SOREOE AT e A e, MRS,

s ) R PR £ 1Y) MSPA30F B BT T A& iR
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AL A5 1k . AP il A B4 m] LU CCISx %4 CCIXA, CCIxB,GND, il Vee U .
S JIAH 3R 5 AR N R BT AR & CCIFGX B WA .

T PA AN -

TR AN A (5 SRR G (), K i 8% TR IMEHI R B B OB % A2
TXCCRx 7, R A LABE I 52 Y . TXCCRX A4 16 f7 Al i 0] 5 o 3R As 2 T 4 RS
SENL, BRI (B S I — AN R 4 i e R Ik 3R
AR AR IRAFH MR KA 5 1 58

B (A B 1 A IR BT R, CCISx1=1, 481k CCISXO0 (K4 NIk $¢ Vee
FIGND) , IXAFELER A Vee 5 GND D3 C S HL A A i) P= A fli 3R &A1

U

P17 A0 A R Py 2 T A ORI R AR 2 P 5 L UART 3R RIVR 5 I
e LU BORSE SORAS AU THIN PP IR R AR AR EE - [R] IR TR A R B il
I B I e i PSS ORI R TR BRSOy 4, TR B I HL I
I Bh e 5 -

R I E N A TACTL R P ALSE Ik, 2 OB Bl 2 POR I (R GER AL
s PA AL CLR RE AR 7 M as R AL o A5 IEH AR I 23 P as (KPR A W] UL o

R (B USRS

OFFFFH

CCED

L

)} t

BETHEOREE: T EER G U R CORO BT 3k L5 B CCIRG #n s BV

L

Ol ¢

OFFFFH

A M 0 TFAE 3] OFFFFH 76 M 0 JF4fG, 4015 0 Bf TAIFG & A7 ¢ TAIFG
i B ARG (HIEAT W, HAA TAIE=1 B A P24 . ] RLisE & AN [E] 1) CCRO A K
P4 W CCIFG,

s ) R PR £ 1Y) MSPA30F B BT T A& iR
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Tl

CCRO

/

1)

SRR

=

t

Mg B, 24443 CCRO Hf CCIFO B A7, 43| 0 i TAIFG &7  TAIFG 24

i AR )

TACTL & fFa%

15--10 9 8 7

6

A H SSEL1 | SSELO | ID1

1DO

MC1 | MCO | A&H | CLR

TAIE

TAIFG

SSEL1. SSELO 1245 i I 2 A 0 A2 1) s it

Timer A IRy

SSEL1 | SSELO PN i B
0 0 TACLK FHES 2 AN 5 | S
0 1 ACLK i By A
1 0 SMCLK T RGN
1 1 INCLK D2 A0 B

ID1, 1DO %y A\ /A
00 AN4340
01 2 /34
10 4 /340
11 8 434

MC1, MCO vI-#usi=ty g
00 {5 1A=t
01 H4ih-Hixt
10 HLETH
11 HE/9dr Hosi =t

CLR &S #3i5 kR

POR 5% CLR ‘B A7 IN % N e AN A 3 S = A7 CLR il ik A sh & A7, L
URZE TN 0o JEMERAE BN REMANTITAG TAE . WERANE R B LR il B4,

U s A - B8 T i A

TAIE & N 28 1 W7 SR VFAL
0 2 155 i 2 vas H B

s ) R PR £ 1Y) MSPA30F B BT T A& iR
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1 FRVFsE Nt P b

TAIFG &I #83ad H AR &7

RO Y E S CCRO 114818 0 i), TAIFG ‘B4 o

S HORE R 2 e I 2 OFFFFH 113021 0 I, TAIFG & 47 .
4L B - 2 52 I 28 F CCRO w4k 3 0 I, TAIFG & A7 o

TAR 16 frit%ss

15--0

ROR TR I AR, a3

[1115 250 TIMWER_A: 4 iH A 2P AS & MCLK B, 5 N RAZAE VB s 45 (i 5o 5
BKIh B 5 CPU IR ANRIE, mTRES I 1a] 38
[21TIMER_A # AT (150 7A% G SR TACLK 448 ) 25 47w P02 s ok e A8 5 i 8
AR, B e A8 P A I, e RS O N TR BT« N 53 s A ) 289 BRI
AN I B A A I FH R 2R G N B e 2 T B RS N [R) 4, AT 0 IS 4 g 12 HH 6 o

CCTLx #3R/ LB IEHF Ao

15 14 13 12 11 10 P

8

765

4

3

2

CAPTMOD1-0 | CCIS1-0 | SCS | SCCIx

CAP

OUTMODx

CCIEX

CCIx

ouT

cov

CCIFx

TIMER_A 5 Z Mk LB, R/ M B O 4 %5 A7 45 CCTLX

CAPTMOD1-0 % F&Aili FfeAsi =\,
00 2% 1Ak
01 FFHuHige
10 FREUER
11 TS N AR 3R

CCISI1-0 FEHfSRALA rH FIORAE S sk S (0 B A\ o

00 £+ CCIXA
01 iEF¥ CCIxB
10 iEFE GND
11 #%EF¢ vee

SCS EHHih(E 5 H e geighlmp . Fib

0 S Hi3k
1 [AI2D 43R

KA

SR ARV KIS 2B CCIFG B A3 e TR, & T kM5
T 1Y K e I A I B R I Dl (EIE, W R E NS I BRI R A S A A I

)58, WU 3R AT A A% (R T REH A o

S 22 AR R 2D R AR 2, T LA R A S A R

s ) R PR £ 1Y) MSPA30F B BT T A& iR



http://www.Microcontrol.cn

Microcontrol http://www.Microcontrol.cn 14# ™

SSCIx LLIAHSHAE ‘5 EQUX M EE A3k . LTINS 5
CCIx(CCIxA,CCIxB,Vce F1 GND)BEATHiAF, SRJ5 AT H SCCIx Bt .

CAP I FEA IR Ik 2 LA K
0 Lbapi
RETEIR RN
VR (AR PR A ok
U053 L 3 LA 27 A7 4% CCTLX H (1 CAP A T AE A = M LL e R 20 AR Sy il A =,
ASAAD R AT R A0, R IR LU 25 A7 a8 P IO AN v ORI, HERZ IR
AR [AME e dl s, H AR B e
[214H 3k

OUTMODx 3 4% HH A =X,
000 #irth
001 ‘&7
010 PWM BHi%L/ AL
011 PWM BN/ AT
100 #EL/EAL
101 EAr
110 PWM BHE:/ &AL
111 PWM B/ EAL

ST A E T OUTX FE & R IR

A | EQUO | EQUX OUTxX RS (Bl fih A2 25 %t N ity D)
0 X X X(OUTx 17)
. X 0 OUTX(AH7R)
X 1 1(EANL)
0 0 OUTX(AR)
) 0 1 /OUTX(5 PLRTAH )
1 0 0
1 1 1(EAL)
0 0 OUTX(ANAR)
, 0 1 1CEAL)
1 0 0
1 1 1(EAL)
A X 0 OUTX(AH7R)
X 1 /0UTX (5 LLHTAH )
. X 0 OUTX(AR)
X 1 0
6 0 0 OUTX (A AR)

s ) R PR £ 1Y) MSPA30F B BT T A& iR
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0 1 J0UTX(5 BARTAH )
1 0 1
1 1 0

CCIx 3R LLB AN 5
A i CCISO A1 CCIST IEH I N5 Tl %A 3
thishest: CcCix HAv.

OUT #rif55
0 % H K L~
1 % Ry P
WIER OUTMODX & #efan B O ), WA 6 B T4 AR ZS o

COV i3k Hibr ks
0 K
1 % e
[1]34 CAP=0 I, EFELLIAMI . FishfE 5 kAT AL, WAE COV B 3k H
.
[2]4 CAP=1 I}, EFRAHARALA, an SLH 3R 2 A7 4 PR 5 HE P R A =i
M) COV B Ao F&pml Rl COV Sk e TR A ik Hh Al & 75 SR AR 3. Bedli R % A7
A ST AR SR AL, AR

CCIFGX gk Lb it i Wi bn s
TP AFAFES CCRX Fi 3k T 2 I 2% TAR {E I B AT
bhaseiiak: @i #% TAR {H45 T %7 1745 CCRX fEH I B A

CCRx 3R/ FE%E

15--0

FERIR LR, WA S . JLrp CCRO 28 FAE 3w 47, LAt CCRx AH ) o

TAIV E232% A T B A 758
15--5 4--1 0

0--0 H T ) 0

Timer A G &, — AR BCA RSk LR 2747 2% CCRO, 7 —MEN
FLH 10 I ) 2 FH 1 s R0 LA R 4 3R LU A A7 4

CCRO 1 1t 1) - EL A #2640, X1k CCRO AE T T 58 A2 38 1 BORN 389 yil - KA
KX R, A7 B U B s« CCIFGO 714 T Ik 45 B BE 11 sh &4

CCR1-CCRx AE R #8 I Sy — A rhr i &, J& T2 Usrh B, Y v Wb &
CCIFGL-CCIFGx 1 TAIFGL 7E iz Wi &7 TAIV J5, HBWEAL. WHRAVs A TAIV 3
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fds, WIANBE BB RAL, U PAHERR: RN i eV ZAL O SRV i)

WP AN B W oK, B P IWTAR S, I 2 PR B o
ST P TR R IR [P AN AL PR T 2 11~16 A IR ]

TIMER_A Wit 2%

T T e HR TR iy TAIV {25
IR/ 28 1 CCIFG1 2
B VAR ] CCIFG1 4
e
IR/ LB 28 X CCIFGx
i 8 I 286 TAIFG1 10
B H W 0
Bl 1
ERTEE A BB H
WCC
Tpsr
34_—2K Hin
T | wout P10 p— LED

iR A Timer A HEHEU- A0, SRJ5 ke,
ACLK =TACLK =32768Hz, MCLK = SMCLK = default DCO ~800kHz
BIRE:

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

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

{
WDTCTL = WDTPW + WDTHOLD: I 1B 1 )00 ) 2
P1DIR |= Ox01; Il ¥ PL.O i

TACTL =TASSEL_1+ MC 2+ TAIE; /I ACLK, 5EI2s A tHEO A, BT W o g

_BIS SR(LPM3_bits+ GIE); IEN LPM3 R DAERL LRI 2 rh BT fe
}

Il Timer_A3 i) it (TAIV)AEEFEF
#pragmavector=TIMERA1 VECTOR
__interrupt void Timer_A(void)
{
switch( TAIV ) 1IN switch 157 Sk Ab BE 22 IR il 4 1)
{ ) 7l ) case WAk 4> 22 R IFTIR N 1]

case 2: break; /I CCRL Lhis Ml sk 27 A7 2 i h e A 1,
HAS] ¥R 3
case 4: break; Il CCR2 LU i3k Zi A7 e ) T N 1T

s ) R PR £ 1Y) MSPA30F B BT T A& iR


http://www.Microcontrol.cn

MicrocontTrol http://www.Microcontrol.cn 1§ds M

A ¥ AR 2.
case10: P1OUT "= 0x01; 15 B 2 A LE VG 16 17 IR = A vH Bos b b
IEENR W, & R 10 SR BT AR EE I
break;
}
}

”*********************************************************************

Bl 2
CCRO #H3R/ LR 7 788 -- LU D e b &

WEC

L par

32K .
L] ~in
=

T | waout F1.0 — LED

R AR PR T ER S A B ) CCRO i35/ LA S A7 28 HOE 5 8 N 28 A BB HEAT
Eeig. Al ZE =k CCRO FRlr, #EA Timer AO HR W RS FE A TR ALFE. DL PLO
YERFR7R, O = 32768/(2 1000) = 16.384

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

AFEF TA(Timer AR THERA . 7E3G T 2R U, 4 TA i 85 CCRO HIMEAH
SEI (B TA>CCRO HIMEI), TA #iEZF I HEFrth 0 JFahavhE. (EUb[FR, CCRO F=A: i,
P4 CCIFGO bRk A, K TAIFG e 2% A i bR EAL. CCIFGO, TAIFG 7E# IR 45 F2
FEAL I B S E AL, WAEI AT interrupt void Timer A (void)itf, CCIFGO T4k ibs &
P

(ZFES

”*********************************************************************

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

{
WDTCTL = WDTPW + WDTHOLD; I LB T 100 0 B
P1DIR |= Ox01; 1% PLO A%t
CCTLO=CCIE; /ICCRO FF- 1 It fo 14
CCRO = 1000-1; 1117 CCRO i SR/ P A7 s S ANV, FH T Lhis
TACTL = TASSEL_1+ MC 1; 1% ACLK g I 2% A INF4hyl, M5,
_BIS SR(LPM3_bits+ GIE); 3N LPM3 B T W e ir

}

Il Timer AO H1 i Ik 55 F417
#pragma vector=TIMERAO_VECTOR
__interrupt void Timer_A (void)
{
P1OUT 7= 0x0L; 1) %% PL.O

Tz I Ry VR 4% 1) M SPA30F B BT T A& 15
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}

”*********************************************************************

% 3
CCRO ##i3R/ LB &5 fr-8s - L B Th e e A

WCC

L per

32K . ——CCRO
] i P1.10TAD

T |wout  P12MA1 — CCRi

. P1.3TAZ2 —CCR2
— ®T2in

—%T2out P1 O Crverflovedzoftvware

fiiiR: ACLK = TACLK = 32kHz, MCLK = SMCLK = default DCO ~800kHz
SE T HY
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 23] T CCRO, CCR1, CCRO flig/IbRFAF2e S TA T LA
TA WA IE S A UE A T AE 2 AR FE S, RPN MR CCRX HIMEH
AL, fEARIH, CCRX AP LK T~ —oh W & B I 2100, B4h, BFHNRE TA
BT s OUTX IR i B, A 15 2 1 i H S Ok IR A
T2 ER N, CCRO &t Be i rh i a) . 1fy CCR1-CCRx Al TA 1) It ) & /&
R, X A2 T W . CCIFG1-CCIFGxX Al TAIFGL Wy e b i i & TAIV 5,
2 A A X bR CCRO H Wik 25 F2 -0 AT f5 CCIFGO A s 4% A
CCRO fll CCR1-CCRX, TA ) W IR 8 R 42 43 T 1 o
__interrupt void Timer_AO(void)
__interrupt void Timer_A1(void)

(ZFES

”******************************************************************************

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

{
WDTCTL = WDTPW + WDTHOLD:; I 17 1100 5 N 2%
P1SEL |= OXOE; 1% PL1- P13 Miith1he
P1DIR |= OXOF; 1% P1.0- P13 J5l Akt
CCTLO=OUTMOD_4 + CCIE; I CCRO vt ok RO, T B A /e
CCTL1=0OUTMOD_4 + CCIE; Il CCRY vt by LA, T B A i/r
CCTL2 = OUTMOD_4 + CCIE; I CCR2 iyt 0y SO A5, T ke ;e
TACTL = TASSEL_1+ MC 2+ TAIE; II ACLK, 4, JF TA hikr if
_BIS_SR(LPM3_bits+ GIE); I1EN LPM3/FT i B fe i

}

Tz I Ry VR 4% 1) M SPA30F B BT T A& 15
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Il Timer AO H W7 iR 25 727
#pragma vector=TIMERAO_VECTOR
__interrupt void Timer_AO (void)
{
CCRO +=4; //1n] CCRO ¥4 hnmA% =
}

Il Timer_A3 H 7 AR 55 FE 7
#pragma vector=TIMERA1 VECTOR
__interrupt void Timer_A1(void)

{ switch( TAIV)
{
case 2: CCRL1 += 16, /117 CCRL 34 i # &=
break;
case 4: CCR2 +=100; /1] CCR2 14 % &
break;
case 10: P1OUT "= 0x01; /I Timer A3 I 2% A ¥ i
break;
}
}

”******************************************************************************

B 4
CCR1 CCR2 3R/ B F A28 —T=4 PWM B
WCC
T RST
32K . P 2T e TR TS9P
L =i
T Wout  PUATAR P—CCRZ-25% P

TR FUFIEITSE A (013072 PWM B, T R AR R 45 A7

AFLFF CCRO [fE1E 4 PWM FJIISERE, 1] CORL, CCR2 [IMEAE T PWM 13 5% 55 .

5 40 S P TT LA 5 S 4 PWIML it s /b ik 19 RC 76422 L1 53 DAC it
ACLK =TACLK =LFXT1=32768Hz, MCLK = default DCO ~800kHz.

Bl

”******************************************************************************

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

{
WDTCTL = WDTPW + WDTHOLD; I 16 T8 o ) 4%
P1DIR |= OxOC; 1% P12 Fl P13 Kk
P1SEL |= OxOC; 1% P12 1 PL3TAL2 MidhIlfe
CCRO = 512-1; I 0 PWM & B4
CCTL1=0OUTMOD _7; 1115 CCR % Hi 570 o0 A 1A i HA =
CCR1 = 384; I35 )\ CCR1 PWM [ 5 254
CCTL2=0UTMOD _7; 1115 CCR2 % Hi 970 ok A& A i HA R =

Tz I Ry VR 4% 1) M SPA30F B BT T A& 15
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CCR2 =128, I CCR2PWM  [f) 5 23 1Y
TACTL =TASSEL_1+ MC 1, ISPk FE ACLK, SEIN 2% A BETHE0
_BIS_SR(LPM3_hits); IEN LPM3 LR

}

”******************************************************************************

% 5

ERT2% A B CCRO iR/ LR F A2 IH 3R Th RE N
WCC
T rst AL oo
e =outl T

|:F‘2.I:I
P11 P1.0p—LED

fejik: A CCRO i i/ LLAs 2 77 4 (R AR T B Xt ACLK/8 A5 Sl ATHigk, 4 Witk 16 Y&
FAi BRI o AEREUCHTER 2 N A8 BT s 0 IH A LEAE, IR 9 ot 1) 22 5 it A2 A 8K
i, [RINRAERT B . 5k 16 AR LED HUX .

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

unsigned int new_cap=0;

unsigned int old_cap=0;

unsigned int cap_diff=0;

unsigned int diff_array[16]; I 25
unsigned int capture_array[16]; IEGE e

unsigned char index=0;
unsigned char count = 0

void main(void)

{ volatileunsigned int i;
WDTCTL = WDTPW + WDTHOLD; I 136 T 10 5 I i
for (i=0; i<20000; i++) IBE, S5 47 S A7 28 Pk E
{}
P1DIR = 0x01; ' PL.O Myfar i P11 Jyf A
P1OUT &= ~0x01; /I LED %
P1SEL = 0x02; 1%z PL1 & TAO Zhfg
P2DIR = 0x01; 115 P2.0 77 1) by i H4
P2SEL |= 0x01; 1% P2.0 2y ACLK %y th
BCSCTL1|=DIVA_3; II¥s ACLK/8 43

CCTLO=CM_1+ SCS+ CCIS 0+ CAP+ CCIE;
Il EFFA+ A2+ CCIOA (PLLAGE 5U8) + fliskDhae + Hliskrh W oif

Tz I Ry VR 4% 1) M SPA30F B BT T A& 15
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TACTL = TASSEL_2 + MC_2;

_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;

/I SMCLK s} +3% B2 11 Hpsi

IIEN LPMO + T B P I fe i

IPFs T TACCRO {2\ new_cap
112 S = {E-1H{H

1) 22 55U BN E el
LGRS RSN HER ]

if (index == 16) IBRAEA 2 ? (1-16)
{
index = 0; IRG 5|5
P1OUT "= 0x01; I %% P1.0
}
old_cap = new_cap; AT OB
count ++;
if (count ==32)
{
count = 0;
_NOP();
}

}

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

6-LLEi A% A

DLF BRI LA LS A RIS RIS LSy 4 300K sk, 2> BIWBSIURN, s A B,
G A%, HEVE TR 350 R P T 35211

B, BN LU A BT AR e CAON (784 1 I A RS T AR, A7 I8 CACTLL bl 2 47 52
B P L PRI R A O 1), UL i R SR T

PUR R EIR JLAN 43 FL B I TR A L6 AH A5 R
FEEFOL AT N HL % -

AN | JEE 5 CAO, CAL(IE ffi) n] LA43Jil i P2CAO,P2CAL {7 4% il P el ok . £8id Ak
BT LA 5 P s e J LA R H 3R T HR 8 (0.5VCC, 0.25VCC, =A% [ B FUEs ) BRAN LR A
R 3EA T L o

O N BB A L aT L2y g BA R = P4l
OIS 5 | A A7 5 AT LA
O A A5 EE 5 5 MBI 0.5VCC 5 0.25VCC Lhs
O — ARG MG 5 5 P R v s P A
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OZHH R R A4

22 Wi [ FEL M T DL CARSEL, CARERFO, CARERF v iz il L s 77 4 o i Sk 8 & m LA
B LR H R A S B PSR N TP D A, AR IS 2 W TR o] LGl Ik 2 5 BT 5 | A 4
Pt S E R .

O i 2% A #%0s
Eb 3 2% CAON (72 TTF 5%,  CAEX A 42 hiA 451 5 1) o

ORI & WAt
I FE e i > CAR AR BILL IS B AR T RETT 5K o SRS IAR DI REAE H] T BR L AR
B S (A, DAORIEAS 5 R SRR h W SR A ) SEdE

O iR

PR as A BB BAT TR I T RER),  WILLACARTIRE CAIE h T SEVFJT T, A& CAIF {55 7 /LR
AT CHAR GIE 204 1IN o HRARE: A B AT R s g i, S AR T,
CUP #%323i5 3K Ja 2 il A F 2 Bk P TR S AL CAIFG,
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FE L i S Voo ov b7 88 A
i [=] |
SAEEED Yok o) s sied
. = CACH FEGHE
0 | 0 I_"" EEmmmm———————== -
PSR T 32 CAF
cro—0 O] 7] oo — DT | pEES
I %;}L{: CCIB
1 i
0 ﬁ‘lM:IO i CAQUT
I 1 -
et —c 10 T i T i ISR
1 L o | -
P2CA1 Tau - 2.0us
SHERHEE
Set_CAIFG
iR PSS
. CAREF1 O T
1
i =92 7170
!
I
! 0.5xVer
0.250 Vo
Vee cuE bR
MR FIoRTS I i|_}>mu PERIBS R
=0 m
FHIES ; feeel ] |RaccobREREEERES
I‘<]: ey
ECE il TR AT 2] [c] www.microcontrol.cn

CACTL1 BhERE: A $EHIFAFR 1
7 6 5 4 | 3 2 1 0
CAEX | CARESL | CAREF1 | CAREFO  CAON | CAIES | CAIE | CAIFG

CAEX EbA 2% 1% N it , 55 LA 28 A I 5 A5 5 A 5 )
CARSEL iEFEN S H UGN LL A A 1Y 1 i BY 670 o

CAEX Al CARSEL [#)& X
| CARSE | CAEX | X
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82 2% U 21 U A 0 1 S
S 2% U5 21 U A 11 S

S 2% U5 21 U A 11 S
S 25 U5 21 U A 1 1

R Ok | O

CAREF1. CAREFO k%5
0 fif HAMHZ %Y
1 %$¢ 0.25Vcec WZF R
2 % 0.5Vcc ASE L
3 EH MEHIE NS LR, ALK R PR .

CAON =il LbBe 2% A 4T FF RIS 1]
0 KMHELE 28
1 FTJF EeBei

CAIES H Wil & i £
0 LTt i h bR & CAIFG B AL
1 AL AR & CAIFG B AL

CAIE i o ifF
0 Z& LA ik
1 Fovrrh by

CAIFG b s h bR &
0 WA HWEK
1 B Mgk

CACTL2 LbEas A #EHIF 7728 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 & SUES WEARIE 3kl #ilan, 7E MSP430X1XX R4 H, 1X
Ara] I FAT, ABAE BT REE, Al A EAR ST .

P2CAL 4 Hill%m A\ CAL
0 AN H G 5 A IER L A% A
1 AN E i LR 2S A

P2CA0 #%ill%im A CAO
0 AMT5| G T A ERE LRSS A
1 AT E SR LA A

s ) R PR £ 1Y) MSPA30F B BT T A& iR


http://www.Microcontrol.cn

Microcontrol http://www.Microcontrol.cn 15

CAF ¢ LU 28 H i o2 5 280k RC AR IH i Ik 4%
0 A&t
1 43

CAOUT b A %t
0 CAO /T CAl
1 CAO KT CAL

CAPD ¥ O 28 1 F 7 3%

7--0

LLicas A BEER B NS 5 10 CI3LH 51, CAPD n] DA 10 v iy AN 2% s
(R TG . 4% N\ HL R ANBEIR Vss B Vee IF, CMOS 78 [t iy A\ 2% i # m] LA 2140V
VERS o 3XRETT LD T AN Vss 85 Vee %N HL S BT 5176 R IR N i N 22 b 28 1) F
Uito F&iI{7 CAPDO—CAPD7 #I4n bl 0, Wiy IV NZEPPas A 20 AN HIALE 1
(P ANE PN

TRVl :
#include <msp430x11x1.h>
void main (void)
{
WDTCTL = WDTPW + WDTHOLD:; /Il 151 WDT
CAPD |= 0x08; I Wi 5 10 i
CACTL2 = P2CAQ; Il % P2.3 hj+comp
CCTLO =CCIE; /I CCRO FuiFH
TACTL =TASSEL 2+1ID 3+MC 2; // SMCLK/8,i|- #fist,
_EINT(); I FF i
while (1) Il 534
{
CACTL1 = 0x00; Il A ZZHE IR
_BIS SR(LPMO_bits); Il 3k LPMO
CACTL1 = CAREFO + CAON; /1 0.25*Vce=P2.3, Hh# 28 JF
_BIS SR(LPMO_bits); Il FRAEN LPMO
CACTL1 = CAREF1 + CAON; /1 0.5*Vee=P2.3, HL# 28 IF
_BIS _SR(LPMO_bits); Il FREN LPMO
CACTL1 = CAREF1 + CAREFQ + CAON: // 0.55V on P2.3, Lt 2 It
_BIS _SR(LPMO_bits); Il FREN LPMO
}
}

/[ Timer AO interrupt service routine
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#pragma vector=TIMERAO_VECTOR
__interrupt void Timer_A (void)
{
_BIC_SR_IRQ(LPMO _bits); 1B H LMPO A5
}

7-ADC12 1R s Btk

Vreft ADCPIEREE A iBESEIH E iR

Vereft+ #MEREEIBERIIERLA IR
bR ke e R Wﬁﬂﬁﬁggﬁr@%&ﬁ*“
: INCHx=04H
'IJE +
IUIREF -— T L
- R 15War25Y Ao
VREF-/ VeREF- Al &5
[ >
A Ref_x ?b
lsﬁlﬁgél_lﬂ'::.—'#iiﬁfﬁ‘ﬂ |  EEREEEEEA
x SREF1
\ 11 10 01 00
. sxeE AVss _ﬁ: SREFO ADC120SC
BT ATC 12 FIRE T i mcmﬁﬁﬁﬂﬁﬁ
i? ggg SREF? 10 ADC120MN ‘
A2 0010 T Hﬂ%’%ﬁ%ﬁ§¥
o i N Ve R £ 5
A5 0101 . Divid ACLK  S#BhETHED
A o0 [ fmgs R 12ESAR AdCRIE Je— M MCLK £ FELATE
-l %?]19 SiH Convert BMCLK F F 47H 5
b 1001 = $—-ADCI12CLK
1010 BUSY - B
ot AP s A e T e
1101 AR EH] I3SH S i
e i i
e - 00 |~ ADC12SC
_C'/ | ?ﬁﬁﬁggfﬁ " T [y TA1
161 AEH TP o 2 g R g T I
SAMPCON 3
e e s s
= LA
INCHz=08h EATER0 /FEfhfy
Ref_x ADC1ZMEMD ADC12MCTLO
R CSTARTADDx :>
| B St
1 Al .J\_ I
CONSECH 1BEETFIC S et
R B
_ Rz, ADC1ZMEM15 ADCAZMCTLAS
AVss

ADC1 2§ i wied Microcontralcn by DC

MSP430 Hi 4 i t--ADC12
MSP430 5. #LH) ADC12 FRER & —AN 12 7 RS FE R A/D Beffpiith At B A il B 8 A MRS . K
TR ERN BT ADC BN AT LeAN w7 ADC AR IF) F 7t ml 3 3o 1 H P & AU LB 28 ok S B AD 11
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Feteo AERHP i, JATTAT O I B #1R fA] H il SRARATT i ADC DIfESEIL .
RIS ADC Ljjfig 5Bl e L

MSP430X1XX2  SlopeAD 10 fir
M SP430F13X ADC itk 12 {7
M SP430F14X ADC itk 12 {7
M SP430F41X SlopeAD 12 fi7.

M SP430F43X ADC itk 12 {7
M SP430F44X ADC #ith 12 {7
M SP430X 32X ADC #ith 14 i1
M SP430F21X SlopeAD 12 fif

MELF ADC12 g5 R ] LUF H, ADCL2 A i iy LR 58 20 4k S N1 16 B AU ¢, ADC
WEHL R Z %, ADCI12 W%, ADC IEMEERSr, KA S REFMRIERT 5>, ADC Hdiafin
ADC &l F A7 25 ALl o
NI 16 HAR LT ¢
16 B AL FF 543 ) 2 HH 1C AR 8 B BIUS S AT 4 225 s A N e 1 i P SR A JEk
PUE K AVCC-AVSS/2 HL IR TN . A5 8 B N AO-A7 Fi N, B ARSI I AR B4 5
PB4 5 52 Veref+ ADC 8% 2% Wil 1%t 1B, Vref-/Veref- ADC P82 2% v I 6 (P 355/
HMEB). 1 AVCC-AVSS/2 HIFRIFAN 1 % N S B AR AR . PR B AR B8 T DU Pt i
PR, AT LAFE BT I — 2T (sl 2ESEba by I AR 2 o i oA e YRS 25 U A mT LA
£ ADC12 IS 2 H, eI a4 B SR
ADC Wi EZ
ADC WL ZHIEH T4 ADCL12 WHIZAE R — NS5 2 H 1, 1X5E ADC b Aa] I35y . 1F
ADC12 #itfer Je vk f H 5 n L s AR % 6 BSR4 . AVCC(Vr+),

Vref+ Veref+ AV SS(Vr-),Vref-/Veref- .

ADC12 1%

ADC12 [P E N AZ R S IR, i sk 5 (P AU DGR 43 oK 58 CR BE TN . ADCL2 & — NS N
12 fiiff) ADC W%, LATAER IR RS, 1A ARLRMERI MR 22 . NAKAE st 25 5 ] B AN 5 2% 2
ML, — NS RN, U S H AR K T 5% T K ADC
WAZ B B o i R, e OxFf; 9 — AR B /ML, SRl S dr H AU AR K/ ek
ST EOKAEIT ADC WEZ S B0 7 B o B RS, A& 0x00, X P4 S % Hi JR o v LB R 4%
PER LB 1

ADC I BB 4y

ADCI12 [P 81445 ADC120SC, ACLK, MCLK, SMCLK. i@itgufeny Lhksetrh 2 —mahis,
[F) B 3 ] DAIE 4 ) 53 A0

KA PR FE il R 58 5y

ADCI12 it A7 BT R S AR Fr i %, SRR I B 5 RGN

ADC HHl i v 5

ADC WA AERF IR 58 FE 1 B4R 2 K AH S0 () it 45 SRA2 I 31 A Y Ji e 22 b X o, HLf 16
ANEIE M T R 16 /NIIE R 22 i 0 A& ARG N R 43 25 A7 2%, LIS 238 4761

ADC12 FRLHR [P T AT 25 A7 o

AT TS TS X
o ADC12CTLO e g il A7 4 O
Fe gl e ADC12CTL1 ARSI AR08 1
ADC121FG HH KRR & F A A
R KT P A A ADC121E eb A fik 25 77 s
ADC121V HR KT ) B AT A
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ADC12MCTLO-ADC12MCTL15 A 25 725 0-15
ADC12MEMO-ADC12MCTL15 At 271725 0-15

Fitits b s e A7 o

ADC12CTLO HE#iEHla172: 0

15--12 | 11--8 | 7 6 5) 4 3 2 1 0

SHT1 SHTO | MSC | 2.5V | REFON | ADC120N | ADC12TOVIE | ADC12TVIE | ENC | ADC12SC

ADC12SC KAE/ 45255
TEAN[A] 4544 ADC12SC 11 X .

ENCEL SHP=1 ADC12SC {1 0 227 1 33 AD #e ik
- - AD #: 452 i ADC12SC HBh & Ar
ADC12SC ¥ ey Ha - i SR 4
1SSH=0 SHP=0 8 ———
ADC12SC A I} i Bl — ¥k

ENC=1 KR e SR VP (L AAE ) s 1SSH=0 KR B4 A 5 4 [ AR S N (R 24
JH)s SHP=1 FRACRAFAR 5 SAMPCON SR T RAFAE I s SHP=0 s KA H 4% th
ADC12SC %l f#J1] ADC12SC I, it bl L3es (5 5 IULRC. JH#AFA 38—k AD
B, AR ] — 452 R 58 B ADC12SC & ENC R EL

ENC ¥4 4 SR VF A
0 ADC12 NWIGIRZS, ANREJA 2l AD i
1 P SAMPCON TS IR 3

HAATEZA MmN, A REH A BN G 5 A sl 4. FEA R,
ENC 1 ey FE P2 A G FE (RS2 AN [«

[ 4 CONSEQ=0 (HfLiffi iff ® vk #% #upii =) H. ADC12BUSY=1(ADC12 4b TR FfEEk # 4%
FYW, FIEHGE ENC 15 5 (R H PR R, WY RATEREZS o, I nl Be43 2 ET iR
SEUL . Pt DATE S J0 0 PR R AN T R, # LI ARAIE ENC {5 5 A1 3K

O 4 CONSEQ=0(F Huilfl it F Yk HEH) I, ENC Hi iy FESEAR G HL S, T 24 i e
B SR, HEa RAAN, A8 900 e g s 134k .

ADC12TVIE %4 i 8] 6 H Hh BT Fe 124
0 BER AR 8] i
1 R A )36
TR HOE A FER, SORAE—UCRIEE SR, S b AR i v o o G SR
FVFHWT, SR AR TR

ADC120VIE st Fh KT e iAo
0 %A KA H
1 KA
4 ADCI2MEMX " AT I Bl i e e et A S (R e e 4 R A e 25
AN N P11 oS o il s O 1 PP R £ VA9 T W4 e 11| By S S T T
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ADC120N ADCI12 N ¥z hilfor
0 x4 ADC12 N #%
1 $TJF ADC12 N #%

REFON 2% H s #5HHillAf
0 W2 ik kA48 A
1 NS s R AL T

2.5V WS 25 i i I L R A I B AT
0 EH 1.5V NS % H L
1 %&$E 2.5V WS Z H R

MSC 2 KAE/ e L

AN MSC & P
SHP=1 0 RO TE B SHI A5 5 10 L TH fid R R AR 72 ) 4
CONSE 1=0 1 Wﬁ&%ﬁﬁ&ﬂ%%%;ﬂ%@ﬁ%ﬁ%ﬁ%ﬁﬁﬁﬁi
FEHN AT — IR 0 58 O B3R A T

Ferb CONESQ70 7 4 i e kbt S AN 2 FRLIEL I L IR B 45

SHT1, SHTO RAERFFENZE 1, KR Er S0
XA e T BRI A A g e RN e S R FE R R ADCL12CLK MR &R o SRAE

A2 ADC12CLK JH %% 4 £, ).

Tsample = 4 X Tadci2clk X N

SHT1, SHTO AFOREFAE N 4% 1, KAFORKFIE I 2% 0 (173 35Kl 1

SHITx |0|1]2/3| 4|5 |6 |7 |8|9]| 10 | 11 |12--15

N 11214(8|16(24(32|48|64|96| 128 | 192 | 256
ADC12CTL2 *E#uisth| & f75s 2

15-12 11-10 | 9 8 7-5 4,3 2.1 0
CSSTARTADD SHS SHP ISSH | ADC12DI1V | ADC12SSEL CONSEQ ADC12BUSY

KEZ AT A AE ENC=0 B A nf$1& 0, 4n 3-15 47

CSSTARTADD #:#fEfig g il ,iX 4 A7 s —3EH15 0-15 43 5% [
ADC12MEMO-15, 1] LA SCHAL I A e b bk 5570 471 2 460 1) iy

SHS SRAFfih e g NYIEFEAL
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0 ADC12SC
1 Timer_A.OUT1
2 Timer_B.OUTO
3 Timer_B.OUT1
SHP RAfA5 5 (SAMPCON) i $¢ 42 il A7
0 SAMPCON s [ KAl A S A5 5
1 SAMPCON ¥ FRATE I 4,  FHERAFEH G 5 10 BT i R RAT S I 4

ISSH SKAEfa A A5 5 5 [ Pl L
(IS VN EREPSITICETN
PR RN EREPIVACE PN

ADC12DIV ADC12 I &yl o SRl -F- 3 8647, A ARl -1~ 3 47 —3EHI1%0n 1

ADC12SEL ADC12 P4 #% s Ehiiik£%
0 ADC12 B %y: ADC120SC
1 ACLK
2 MCLK
3 SMCLK

CONSEQ % # A5 =X ak 447
O FFLIM I LA 4 ABE 5
1 350 I8 5K Pt
2 I IE 2 IR
3 P AT IE 2 IR it

ADC12BUSY ADC12 {T-¥riifr
0 RANKWATEBIIIEIE
1 KR ADCL2 1EALTFRAEHAIE] . A 3 0 m) B 21 e 4 1)
ADC12BUSY M - il il PR o 4 4 i s, il ENC B34, AR r Bt b, %%
gt WA, FTFEAEAE ENC=0 2 fi, ik ADC12BUSY 1 LA & /& 150 0. 7EH &
B R A 2 TERL

ADC12MEMO-ADC12MEML5 %A fik 4%
15 14 13 12 11-0
0 0 0 0 MSB | | LsB
X 16 7 27 £7 a8 42 FIR A7 Al AD it g 2R, HHILAIR 12 fi7, =y 4 7 Aese iy

00

ADCI2MCTLX %% A fidh o 7 1) 75 A7 4%
7 | 6,5,4 | 3,2,1,0
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EOS | SREF INCH |

EOS J¥AI 4t s AL
0 JPHIEAHE R
1 MR e — Ik

SREF 2% Hi I YL FEA
0 Ve = Awc » Vr=Aus
1 Ve = Aeere s Ve=Ass
2,3 Vee = Acere » Vr=Auss
4 Vi = Ac » Va=Veere/ Verer-;
5 Ve = Veerr 5 Ve-=Veer/ Verer-;
6,7 Vee = Acere 5 Ve-=Veer/ Veger-;

INCH JEFEBLU AL . H 4 {7 — LR o A\ Ji i
0-7 AD-A7

8 VeREF+

9 VeREF—/VeREF—

10 Pl St ek (o i

11-15 (Avcc-Aws) /2

Hr iR 27 A7 2% . ADC121FG. ADC121E. ADC121V
ADCI121FG H Wts s BT 728

15 14 | e 1 0

ADC121FG.15 ADC121FG.14 | «+---- ADC12IFG.1 ADC121FG.0

ADCI21FG.x = 1 BE¥usbiof, Jf HELHush B O 4238 N HAi it 28
ADC121FG.x = O ADCL2MEMx #%ij in)

ADC121E i g A5 /728

15 14 [ 1 0

ADC121E.15 ADC121E.14 | «=+-- ADC12IE.1 ADC12I1E.OQ

ADC121E.x= 1 FoVFAR N ¥ i bs s A7 ADCL21FG . x 75 ‘B 07 I o= A (1 R 3 =K IR 4
ADC121E.x=0 2% 1| 1 N 1) Wibr 5 7 ADCL21FG . x 7E BA7 I 2 25 11 o s =R iR 4%

ADC121V H1 iy o] B F A7 5%
ADC12 22—/ ZYsrh il 13 18 /4~ s (ADC121FG.0—ADC121FG. 15, ADC12TOV.

ADC120V) {H I A7 — ANy ) 5

ADC12 & H Wik idi sk v (1) ADC121V {H ADC12 | ADC12 | ADC1
15|14 |13 |12|11]10|9|8|7|6|5|4|3|2|1|0]| TOV ov | 21V
olo|o|o|lo|o|olo|Oo|O|O|O|O|lO|O|O]| O 0 0
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0/,0,0,0,0,0|0]0]0|0]|0|0]0]0|0]O0 0 1 2

0/j0|{0|0]0O0]0|0|O0O|O|0O|0]|0|0|0]|O0]O 1 0 4

0/,0/,0,0,0,0/0]0]0]0]0|0]0]0]|0]1 0 0 6

0/,0/,0/,0,0,0(0]0]0|0|0[0]0]0|1]O0 0 0 8

0/0/00,0|0|0|0]0|0O|0(0]|0]1|0]0 0 0 10
ojoj{0|0j0O0O|0O|0O|O|O|O|0O|0O|1]|0]|O0]O 0 0 12
ojo0j{0|0j0O0|0O|0OjO|O|O|0O|1|0|0O]|O0]O 0 0 14
ojo0j{0|0j0O|O0O|0OjO|O|O|1]|0O|0O|0O|O0]|O 0 0 16
ojo0j{0|0j0O0|O0O|0OjO|O|1|0O|0O|0O|0O|O0]O 0 0 18
0j0|{0|0]0O0O]O0O|0O|O0O|1T|0O|0|0|0]|0]|0]O 0 0 20
0j0|0|0]0O0O]|]O0O|0O|1|0O|0O|0|0|0|0]|0]O 0 0 22
0/j0|{0|0]0O0]|]0|1/0|0|0|0|0|0|0]|0]O0 0 0 24
0/j0j{0|0]0O0]1|0j0|0O|0O|0|0|0|0]|0]O0 0 0 26
0/j0|{0|0]1]0|0j|0|0O|0O|0|0|0|0]|O0]O 0 0 28
0o/j0j{0|1]0]0|0j|0|0O|0O|0|0|0|0]|0]O0 0 0 30
0/j0|{1/0]0]0|0|0|0O|0O|0|0|0|0]|0]O0 0 0 32
0/(1/{0|0]0]0|0|0|0|0|0]|0]|0]|0]|0]O0 0 0 34
11000 0]0|0|O0O|O0]O0]|O[O0O|O|0O|0O]O 0 0 36

AN ENE, 500 Bk AR & ADC120V, i Ta) 3 H A bR &
ADC12TOV---ADC121FG.15. Wik =4 — 0-36 HIMHE. 0 KREA T WibrE.

ADC120V. ADC12TOV £:{EVill i ADC121V Jii B3N 47, {H ADC121FG.0--
ADC121FG. 15 X b i W e 45 A2 P . s, HbR A AR A7, I CAORIE R AR 38 & A=
i H S O o PR G #E ADCL2UFG. X A AT, H 3 e 1 b A 26 46 &5 SR 1) 50 ke 30 A gt i3k
e A B B S O\ ADCL2EME B, &k AEusH, BTl ADC12IFG.x 54E H
P AL, BRI U ) 6 A7 it 4 ADCL2MEMX H ) R A7 .

Bl 1
ADCI12-FFi4M 5%

WCC
I EST PE.OMAD —%in

MSP430F1 4y " onEr REF

iR 1 AT ADC ¥4, MRS 25k B4 . ADCI2 ) Vr+=VeREF+, Vr-=Avss;
Vr+, Vr-j& ADC12 Bl % M Rl /M Hﬁ’%/IL RY. MBI G 55 TallE T
Vr+itf, ADCL2 #4iimia i, b4 Bk OXOFFF. 17 S5 AL R A5 5 55 T BT
Vr-If, ADCI12 # 4k Hioh 0, Bbis4r i {E 4 0x0000.

ADC12 Bl HL I [ 4 A . Nade=4095 x (Vin- Vr-) / (Vr+-Vr-)

(ZFES

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

#include <msp430x14x.h>
void main(void)
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{
WDTCTL = WDTPW+WDTHOLD; I A5 IEE T A
P6SEL |= 0x01; Il $TJF AOA/D i A
ADC12CTLO = ADC120N+SHTO 2; I F+ ADC12 B+ K42 52 I 2% 70 4 R 40 n=4
ADCI12CTL1 = SHP, I ASE R R 3 I s i B A R AR 13 4945 5 SAMPCON
ADC12MCTLO = SREF 2; Il AF AT S R Vr+ = VeREF+
ADCI12CTLO |= ENC; Il SV
while (1)
{
ADCI12CTLO |= ADC12SC; I TR
while (ADC12IFG & BIT0)==0); A e e 45 TR
_NOP(); T4 5 ik
}
}
il 2
ADC12-A0-A3 EHE F3##H
WO
I RST P& 0140 — ving

PE.1081 — inl
PE.2022 — Win2

PE. 3835 — %in3

MSPA430F1 4%

fAiiR: X} ADO-AD3 AT EE JE 4,
1624 2] MSP430 ADC12 Fitefign s ADCL2 FEIF I % S 78 17 6) ADCL2 [IH)0H 15

1-¥%E AD 3ii RN

2-F1JF ADC12 Bl T4E; 1EH ADCL2 WAZI B EPERAL L4550, HIEHT
K RE E I 28 A KA 1 345 5 U5 (SAMPCON) I 3 B2 126 56 46 40 1 KE I 55 5K FE I
ADCI12CLK [ RE CER 2SI BIAZI N, 1 SHITX A 2L A k58 ) FERAEE I 28 ik 2 7
A (MSC 958 AR e 439 Tsample=4 x Tadc12clk x N

S AR, PIEE IR, PAI IR, IR R IR

i ADC12CTL1 f#] CONSEQ i/ ¥t 5&
4-1E¥ ADCL2 275 i [k,  Fld N T I 1 %

(ZFES

//*****************************************************************************
IIADC12 W% N £ 4 ADC120SC
#include <msp430x14x.h>

#define  Num of Results 8 I15E A
5 U4 JR A me A A 5 2 A 16 A7

static unsigned int AOresultsfNum_of _Results]; // A0 45 415041
static unsigned int AlresultsfNum_of Results]; // A1 25 34041
static unsigned int A2resultsfNum_of Results]; // A2 25 34541

Tz I Ry VR 4% 1) M SPA30F B BT T A& 15
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static unsigned int A3resultsfNum_of Results]; // A3 25 41541

void main(void)

{
WDTCTL = WDTPW+WDTHOLD; I A5 1 T4
P6SEL = OxOF; Il ¥TFF AO-A3 A/D ilfiiifgi A\
ADC12CTLO = ADCI120N+MSC+SHTO_8; //JI- ADC12 F5t e+ 3FEA 0 1 SHI AV 1 i /s

1R A2 2 W 2% 93 W R 50 n=64,
ADCI12CTL1=SHP+CONSEQ 3;  // fif FH A I S A AR 40 SAMPCON
Il B P RFEAE L

ADCI2MCTLO = INCH_0; Il 225k ref+=AVce, B NHIEIESR N A0
ADCI2MCTL1=INCH_1; Il 2%k ref+=AVce, By NHIEER N Al
ADCI2MCTL2=INCH_2; Il 225k ref+=AVce, B NGRS A2
ADCI12MCTL3 = INCH_3+ECS; Il W)k ref+=AVce, M ANIIEEFE A A3
[+ H M JE T 7= A A 4 R A
ADCI12IE = 0x08; /Il A3 iEIE JFH I ADC12IFG3
ADCI12CTLO |= ENC; I SV
ADCI12CTLO |= ADC12SC; Il 5 B4
_BIS SR(LPMO_bits + GIE); 11 BEN LPMO #X, s b b fe i
}
#pragma vector=ADC_VECTOR IIADC I e 55 74 7
__interrupt void ADC12ISR (void)
{
static unsigned int index = 0; 11 W AR 25 R T B s AR 1

AOresults[index] = ADC12MEMO; //#%54)) AO 25 LA A2, b i [l [ ADC12FIGO
Alresultgindex] = ADCI2MEMY; //#52)) AL 45 SR AL, L FR A (A ] S [ ADCI12FIGA
A2resultg]index] = ADCI2MEM?2; //#%2)) A2 45 BAEEL4L, I F A (4 ] IS 1 ADCI12FI G2
A3results[index] = ADC12MEMS3; /1% 2] A3 45 Yt Jay £ 201, b /17 [ 135 [ ADC12FIG.3
index = (index+1)%Num_of_Results; // FJn45 5Lz ], U index A2 i [ (42 40)

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

% 3
ADC12-BER Bl EFE#
WCC
| RST PE 0/80 — Vin
MSP430F1 4%
fijid: ADCI12- & Hulig b, 12 T ADCI2 [ & .
il

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

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

A2 W9 R AR THE 5 1) MSPABOR B HILNT 1A 2 R
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static unsigned int resultsfNum_of _Results]; IS5 RAA
void main(void)
{
WDTCTL = WDTPW+WDTHOLD; Il A 1EE T 14
P6SEL |= 0x01; Il §TJF AO A/D i % A\

ADC12CTLO = ADC120N+SHTO 8+MSC; // JI ADC12 [t + AL [ 0] /)4 7247 n=64
IFFEAES 5t SHI AN B il &
ADCI12CTL1=SHP+CONSEQ 2; /I i I RFE e I 254 i R AR/ 615 5 SAMPCON
11 B 22 VR A 1

ADCI12IE = 0x01; Il 7oV AO Hiii ADCI12IFGO
ADCI12CTLO |= ENC; I SRV

ADCI12CTLO |= ADC12SC; I FF U

_BIS _SR(LPMO_bits + GIE); /1 HEN LPMO,JT 7 L fe i

}

#pragma vector=ADC_VECTOR
__interrupt void ADC12ISR (void)

{
static unsigned int index = 0; J1V0 T i 55 R v PR s AR B
resultindex] = ADC12MEMO; Il #5455

index = (index+1)%Num_of Results;,  // BGlnZs GLirg2a], L index A B (B (43 50)

”*****************************************************************************

Bl 4
ADCI12-BTEE L R H, KA TALIER R AR IE
WIZC
T RS P& 01A0 — vin
MSP430F14¥

féiR: FIH P6.0 & ADCHi N, H CCR1 =4z ADC12 fif i (SRR fh 4 H vk,

P6.0 K ] B it 22 K 7 SRR, HoRAE 512 a3k N LPM3 F.
BiFE:
”*****************************************************************************
TACLK =ACLK
#include <msp430x14x.h>

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

void ADC_Init(void);

Tz I Ry VR 4% 1) M SPA30F B BT T A& 15
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void main(void)

{
WDTCTL = WDTPW | WDTHOLD; I A5 AT 14
ADC_Init(); Il ¥1iH1k ADCI12
ADCI12CTLO |= ENC; 11 ADC JT4fi e 4
_BIS_SR(LPMO_hits); Il BEN LPMO izt

}

void ADC_Init(void)

{
P1DIR = Oxff; 11 B PL 7 ] kit
P1OUT =0, /I PL I H 0
PGSEL |= 0x01; /1 P6.0 Bk ADO %t N T g

ADC12CTLO=ADCI20N+SHTO_1+REF2 5V+REFON; // 1 ADCI12
/IADC12 WAL T+ RAEREF I 7] R A (2)+E 8 8 S 25 LU +3T T A 2 2% WL IR R A

ADC12CTL1 = SHP+CONSEQ 2+SHS 1;
IERFE Al A5 R B R 2 I 28, RAFE i A5 5 (ADCL12CLK) HY b - 3 fnh A RAE 5 B 2%
1+ H3E T 22 YUCRKE+ ALl A P8 4 Timer A % H 0 out %y HH 1945 5 (1 CCRLE I 7 2E)

ADCI12MCTLO = INCH_0 + SREF 1;
11EF AD il O+ 1F 5% H [k =Vref+, 1712 % H JE=AVss

ADC12IE = 0x0001; Il T fo7F-ADC12IFGO
TACCRO = 1500; I HERF,  FeiFA e g s ) FH -
TACCTLO |= CCIE; 11 TA JyEbis#iX(TA 5 CCRO %), TA JTHh i ;i

TACTL =TASSEL_1|MC_1; //TACLK =ACLK JEI &% A A8 2ie Lo/

_BIS SR(LPM3 bits+ GIE);  // #EA LPM3 L, JFRPI e, 2545 A I ) 25 o

TACCTLO &= ~CCIE; /I 714 CCRO i #k LL 8 A A o 1 v
P2SEL |= BITS3; Il ¥ P2.3 4 TimerA outl %t 2 R

P2DIR |= 0x08; Il % p2.3 Mt

TACCRO=T7; I ¥]4Hk TACCRO,KAF: I 2 4 1Hi=CCRO+1
TACCR1 = 4;

Il #1UE4L TACCRL ] T-72—A TimerA.outl {5 5% ADC12 MRl & A5 5 U5

TACCTL1=OUTMOD_3;

I/ CCRY i3k L 25 A7 2211 OUTL %t B ot Ky B A /2 A A 5
TACTL =TACLR|MC_1 | TASSEL_1;

Il E R A B =ACLK, 5k TA B THER A

}

Tz I Ry VR 4% 1) M SPA30F B BT T A& 15
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/I Timer_AO CCRO H ¥ IR 45 Fi
#pragma vector=TIMERAQO_VECTOR
__interrupt void ta0 _isr(void)

{
TACTL = 0; I TA ¥ &5 Araeig &
LPM3 EXIT; I AEIR IR Y LPM 3 A
}

Il ADC12 H B ik 55 R
#pragma vector=ADC_VECTOR
__interrupt void ADC12ISR (void)

{
static unsigned int index = 0; A7
results[index++] = ADC12MEMO; Il %35l ADC 25 5141 results 241
if (index == 512) A4 T 512 12
{
ADCI12CTLO &=~ENC; I, Wfs kA
index =0;
P1OUT |= 0x01; /[ P1.0=1
_BIS SR(LPM3_hits); Il #EN LPM3 55
}

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

8-USART BBRAT R,

MSP430F149 17 P4~ USART i iHuyi [, HAERESEA—HF, SAN@ W O nl g RS232, RS485 %%
R, 52 AR B AT T R . MSP430F449 S F 1 b A A A58 R, 43R 7 S HB
IERSY IRYAL T S W AR L VAT E AR v i

DL ] B 23 S Bl VR B LA S AR 2R I T B
1. S liRmegitg . e P, Bl B 5 Saimi ) [ 22, AR il s & I EAN
X — I8l PR R A AE AR S . Wik 2 L AN AAAT . 7 Bk 8 N4
WAL CGAFAB/TE) « LANHHEAL . AL 8 2 AME AL, /MW 9 M, Kok 13 4.
2. VERRR R AR MSPA30 [R1 3R 2 A i A AR YR e 8 27 A7 4% UBR R 2 25 A7 %% UM
Krm A BT EHR AL, A BEE AR R,
W = BiHBh/ 445 81 =UBR+UM/8
PR R .
IIMIIN T SEFRTERRE R, AR B BT AR R, N R

3. UBR F1 UM 75 1725 1) 228 Bl i

UBR &> 16 [ 7 f7a%, "B 8 AL frai ki Iz, UBROO AT UBR10 3 & AT ] i) /=
CE T, N R LA

Blln: PEFR=2400, FEHE4P=32768Hz , A3 HKT A 13.65

BT AR AN — 8 IR L A A, DR /INESGER 2 20000 I 1 368 27 A7 2 R B T 3, Lk
AFEHE 5 A “17 el Wi i 65% 1R 2 . H BN X RE AR I RE e A xR 22, R

s ) R PR £ 1Y) MSPA30F B BT T A& iR
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RZEARN T BIEANTE S SXAEA REHERA 13T 2t %1%

URXEx*
. SYMNC=10
USRET K & LR B oY Frel 6 URXEIE SRR PRISLIT
it oy SWRST '|' URXWIE JEud ch R RE 4p i
s L rrar
BRKFTHR: R T HIET 7 a8 —a
T '|' il
FIERR £#H4E URRT/SFTER
Bk EuliraEhad LISTEM MM SYNC
I R Y
R}".ERR Fx\WAKE 7 | SOOI
iR R BEEITES [ f o410
RTEHELE J. J. T | J. | o
S55EL1 SSELO PFW I URXD
B T R &ﬁmﬁgm 1 o]
UCLKI Lo i 0
ACLE = - | e
soLK TR
SMCLK PR ; UTXD
H—— 1
Bk ?ﬁﬁrﬁiﬁﬁr’“ L !
CHAR | PEV  “Ppna
i ¥ ] ]
i E ol 1| smo
ZHT ¥ 0 i
i | TR e b0
1
1
UTKIFGx* - s i
i |
|  CREERETE SPUES | mimbigp)
- 1 1 l SYNC CEPL :
& M5 SWRST UTXEx* 5TC T H
B P THEPT YLK
1iﬁlﬁﬁfﬁw RTEHRIT SR
UCLEI
MSP430 USARTHE thitdd Fr
MSP430F14 USARTO 5725 7 2K A s thil A
KR IhBE 75 A7 2% e A W Ay RIE R W AT
IFG1 B W bR & URXIFGO B bR & UTXIFGO
IE1 Bl i 58 URXIEQ el Wil BE UTXIEO
ME1 2 A YF URXEO B A YF UTXEO
MSP430F14 USART1 525 7 X A s thil A
KR I BE 75 A7 2% F e A W Ay R W AT
IFG2 B bR & URXIFGL Fele Wrbs & UTXIFGL

s ) R PR £ 1Y) MSPA30F B BT T A& iR

Tl
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1E2 Bl W B URXIEL Bl W B UTXIEL

ME2 P2 A F URXEL B AR UTXEL

7E MSP430 2541 HH A 11 0 54 P AN 1845 i Ak USARTO A1 USARTL, Al IEABAT T W &
HAER B T
USARTO [1) 25 £ 2%

AT ] PR | Huhk HIUEARFS
0 T A4 UOCTL /5 070H PUC /5 001H
ROEE T AT A% UOTCTL /5 71H PUC /5 001H
PR T A7 2% UORCTL /s 72H PUC )& 0O00H
TR AR R R Tl A AT A UOMCTL /s 73H AR
PERr H AR 25 A7 4% O UOBRO 5/ 74H AR
PR A B A7 1 UOBR1 /5 75H AR
Bz phds UORXBUF |54 76H ANAR
RILLE 2% UOTXBUF | /5 77H ANAR
SFR B Af 8 77 17 4% 1 ME1 B/ 004H PUC )& 000H
FR Bt Al e 25 /7o 1 IE1 /5 000H PUC 5 00OH
FR Bt Al e 25 /74 1 IFG1 /5 002H PUC J5 082H

USART1 1) &7 f7- 2%

AT ] BEE AL | Huhk WILIRES

0 2T A4 U1CTL /5 078H PUC /5 001H
ROEE T AT A% U1TCTL /5 79H PUC /5 001H
P il 25 A7 2% ULRCTL /5 7AH PUC /5 OOOH
R A HE I F A7 A UIMCTL /5 7BH AR
PR R A A4 0 U1BRO /5 7CH AR
PR A B A7 1 U1BR1 /5 7DH AR
b & U1RXBUF [ 7EH Az
RILLE M 2% ULTXBUF | /5 7FH ANAR
SFR AR BE 25 74y 1 ME2 B/ 005H PUC J&& OOOH
FR Bt Al e 25 A7 o 1 1E2 /5 001H PUC J5 000H
FR Bt Al e 25 A7 o 1 IFG2 /5 003H PUC J5 020H
UXCTL 55 a8

7 6 5 4 3 2 1 0

PENA PEV SPB CHAR | LISTEN | SYNC MM SWRST

PENA K25 SUVFAL
(T 1

s ) R PR £ 1Y) MSPA30F B BT T A& iR
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1 5 fe i
REI: FRVFIN, ik i A IEAR IS , Bl B AR 5, kA7 22 ML, kil
RO L % (=

PEV A LI AL, AL LA TC VF I AT 2K
0 #FiH:
1 A5

SPB 5= 1A I . v A A5 1A R, (E B s el s ARSI 1 A AsE 1A
0 1 fifs 1A
1 2 fifs ibAvr

CHAR FfFK J&
0 717
1 817

LISTEN Je/tide % . e B8 15 A I Bl th N 8 S e i 2%
0 T
1 AW, RIEE S BN s el g

SYNC USART #ibefrytbi Xk £¢
0 UART X[
1 SPI AR

MM Z LB e AT
0 £ N Z LMY
1 HbhEA7 Z LR

SWRST & 5hil47

A E AT, R USART AR PR AT FR S WA RS
(URXIFG=0,URXIE=0,UTXIE=0,UTXIFG=1). FTf5 3% M iZ MR fE EA0RES, BE
SWRST E A7, & i— IR ARG EN G, HAXS SWRST A7, USART A BET Bk iF.
TSR A3 SR VFRR & URXE T UTXE AS2x Xl SWRST 1 56 24 .

SWRST {3741 URXIE. UTXIE. URXIFG. RXWAKE. TXWAKE. RXERR. BRK. PE. OE
M FE 25547 o

TERAT EEHBEE R, X R EEEH . — IR IERA T USART BERATLH 0N
X B RE N . SEAE SWRST=1 Wik, WCE 5¢H MG Fi & SWRST=0; /5
WFFEI W, A A Y. [ W RE

UXTCTL KIEEHI T HES
|l 7 1 6 | 5 | 4 [ 38 | 2 [ 1 | o

s ) R PR £ 1Y) MSPA30F B BT T A& iR
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| A | cKPL | SSELL | SSELO | URXSE | TXWAKE | AKHI | TXEPT |
CKPL I b il 7 il iz
0 UCLKI 1% 5 UCLK 15 5 iR M AH R
1 UCLKI {5515 UCLK {5 ‘5 Al PEAH

SSEL1. SSELO W £hydide, bR {7 fff e 3 e 3 e AL A IR I it
0 ARMHSES R UCLKI
1 HfBh R ACLK
2 T &G SMCLK
3 T &4 SMCLK

URXSE 2 8e fink e v 428 il
0 A HM ik A 5 AN
1 A5 B R A D

TXWAKE A% s fig 42 il
0 F—NEALHI 55 0 B
1 NI A 2 Mk

TXEPT Kik#shnids, 7 Uil 5 DA 2 A—FEN .
0 IELEAL T EE ol A i 22 b 2% (UTXBUF) 15 %4k
1 RoRKIERAL L2 A UTXBUF 258k SWRST=1

URCTL Wi & 17 28
7 6 5 4 3 2 1 0
FE PE OE BRK | URXEIE | URXWIE | RXWAKE | RXERR

FE iR G407
0 BA ik 1%
1 ks iR

PE FREG AR RPR AT
0 UG IEHf
1 KIS R

OF it tH AR EAT

0 Jod
1 A

s ) R PR £ 1Y) MSPA30F B BN | ] A& i
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BRK F1 Wil £z
0 B BT
1 #FT W

URXEIE U HY 8 R I8T SO 14R A
0 ANAVFHRWT, AW PR IE HAMAR URXIFG brik
1 evr W, BT EOR HLREE B AL URXIFG

URXWIE 2o it o Wy SUF A, SR B bl 757 0, A7 ERS &A% URXIFG, 24
URXEIE=0, iRl v HFAHNR, ZAARE EAL URXIFG.
0 AT Hl A 47 R A% & A7 URXIFG
1 M Re A R bk 5 4 e B AL URXIFG
TE & Fh 45N URXEIE FIT URXWIE X URXIFG K] 52

URXEIE | URXWIE | 454 k5 Bl 7 AR AR
URXIFG
0 X 1 X ANAR
0 0 0 X EHAT
0 1 0 0 AR
0 1 0 1 AL
1 0 X X B BT F4°F)
1 1 X 0 AR
1 1 X 1 AL

RXWAKE #2Wie i EAS A . FERBEEAS, Z2 WIS, Bl R kA & A7 I, &AL
WP, 782 % R 2 WIS, ZEFRI B A7 ARSI 21 URXD 28 5% 5 IR N, L4k e,
RXWAKE ‘B4 o

0 WA HmRlE, HAlCEP T 2
1 W, BRI A

RXERR W EE 1R bR &AL
0 WA Bk R
1 AR R

UXBRO. UXBR1 V' Rk £ A7 A7 2%
IX PN ZF A7 2 A HH A7 T R 2 40 AR 1 PR JE G 4

UXBRO WA R B A8 0
7 6 5 4 3 2 1 0
2 2° 2’ 2 2’ 2 2’ 2°
UxBRL SRR 1
| 7 | 6 | 5 | 4 | 3 | 2 | 1 | o

s ) R PR £ 1Y) MSPA30F B BT T A& iR
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Tl

| 215 ‘ 214 ‘ 213 | 212 ‘ 211 210 29 28 |
UXMCTL JBr 2RI B 1l &5 4

7 6 5 4 3 2 1 0

M7 M6 M5 M4 M3 M2 M1 MO

AR R AR I AR BRCLK ANE BTy iRy R IR 3 5 A AT/, T
HEHGHR 2 S UBR FF A7 s, /NG I3 R #2355 A7 4% UMCTL R 78 S bt o JFF R i BT

AR
W45 22 =BRCLK/ (UBR+(M7+M6+---M0)/8)
URXBUF 2t SR 2277
7 | 6 | 5 | 4 | 3 | 2 | 1 | o

B ATAL RS AL Z5 A7 25 o0 JE B TR 24
WA 7= A2 (R 25 R AR S . RXWAKE £7 81 URXIFGX 7. i AL 4 7 A7 50, UK
ZAANEARFE, Bk 0,

R BI A A E N BN, B A R N T R 2 (1

ORI i 5 LN R B S A7 45 R

A5 BRI G T LU

e

FAF

ZAMF gE

URXEIE | URXWIE 35 N URXBUF PE| FE BRK

0 1 T 258 bk 7455 0 0 0

1 1 T Mk 4 X X X

0 0 ToEERE AT 0 0 0

1 0 T 45 X X X
UTXBUF RIXESIELERT

7 | 6 | 5 | 4 | 3 | 2 | 1 | o

FOBGAF W] LG RIRIERB AL A7 a5, AR 1 UTXDX A&k . X AR GAF AT

PRI LU AL UTXIFGX. WAL 7 A28, AR A

R R SN N B SR S W MR ZE R

Re B2

T BB 1

0.

Divide by ACLK[32768HZ {44 % %] MCLK[1048576HZ e % 241

paud Ux UxB | UxM Max.TX Ma;-R fiyq; U UxM Mi;. M;;.
rate ACLK | WeLK %F RO | CTL | Error/% | Error | Erro UxBRI ?5 CTL | Error | Erro
/% r/% /% r/%

75 43?' 1338 1 | B4 | FF | -0.3/0.3 '8'2/ +2 36 9 | FF | 0/0.1 | =2

s ) R PR £ 1Y) MSPA30F B BT T A& iR
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297. | 9532

110 g0 | 5 | 1| 29 |FF 0/0.5 | 0/0.5 | +3 25 | 3 | FF | 0/0.1 | =+3
150 212' 6“_’20 0 | DA | 55 0/0.4 | 0/0.4 | +2 1B | 4E | FF | 0/0.1 | =2
300 1(2)2 3_42955 0 | 60 | 22 | -0.3/0.7 '8:3/ +2 oD A7 | 00 _061/ +2
600 541' 6 1_7;37 0 | 36 | D5 -1/1 -1/1 | £2 06 D3 | FF | 0/0.3 | +2
1200 271'3 83 0 | 1B | 03 -4/3 -4/3 | £2 03 | 69 | FF | 0/0.3 | =+2
2400 135' 6 43(;' 0 | oD | 6B -6/3 -6/3 | +4 01 B4 | FF | 0/0.3 | +2
4800 | 6.85 Zig' 0 | 06 | 6F -9/11 | -9/11 | +7 0 DA | 55 | 0/0.4 | =+2
9600 | 3.41 122. 0 | 03 | 4A -21/12 _2;/ Ll 415 0 0 | 03 | i4/ +2
19200 > 0o || e | Y| +2
38400 2 0 || o3| -as3 | +2
76800 -0 o |oo| e | -6/3 | +4
11220 9.1 0 09 | 08 | -5/7 | +7

BIFERG A . R _EAT A s — DN AR b, B ML & 8] A )4
MSP430 Hi, i 17 K 1 -

I-— RET
32K ) P35 —FR=D
L =in
T | wout P34—THD

PS5 = 433CTL

P11 e LEDr

mM=P430F 4

FEJP:

/I ACLK = UCLKO = LFXT1=32768, MCLK = SMCLK = DCO~ 800k
Il W85 % AF 32768hz X TAL @9600 = 32768H2/9600 = 3.41 (0003h 4Ah)
Il A% 1AR Embedded Workbench Version: 3.4A

#include <msp430x14x.h>

void delay (void); I8 T, ToUEAE
void main(void)
{

s ) R PR £ 1Y) MSPA30F B BT T A& iR
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WDTCTL =WDTPW + WDTHOLD;

I 1E 1A

/1 P5.7 g i RS485 47 il it
/I {# SN75176B Ky Blieik A

P1DIR |= 0x02; Il % LED 7R

P1OUT &= ~0x02;

UL 2 o R

P3SEL |= 0x30; I/ P3.4,5 = USARTO TXD/RXD
MEL1 |= UTXEOQ + URXEQ,; Il ffifie USARTO #&5t TXD/RXD
UCTLO |= CHAR; 11 8 fr 7754 X

UTCTLO |= SSELO, I H BT i UCLK = ACLK
UBROO0 = 0x03; Il VB PR R 2 A7 A

UBR10 = 0x00; /1 32k/9600 - 3.41(ACLK)

UMCTLO = Ox4A,
UCTLO &= ~SWRST;

IR ERES R ¥R Sy
Il #1UEAL USART JRASHL

IE1 |= URXIEQ:; Il 1§RE USARTO 22t iy
/I Mainloop

for (;;)

{
_BIS SR(LPM3 bits + GIE); I 3EN LPM3 F52/ Fe v b
while ({(IFG1 & UTXIFGO)); Il USARTO K IXZE s & 42

Il A SN75176B Jy K i%
TXBUFO0 = RXBUFO; I NFWC G2 s B N RIE G 2

Il 1 SN75176B bk
P1OUT "= 0x02; /ILED
}
}

/I UARTO W IR A LPM 3 5 G H
#pragma vector=UARTORX_VECTOR
__interrupt void usart0_rx (void)

{

_BIC_SR_IRQ(LPM3_hits); Il Bt LPM3
}

void delay (void)

{ unsigned i=180;

while(i!=0)

i--;

}

T D9 R AR % 1) MSPABOF By HILNT 1A 2R
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