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Hdefing uchar  unsigred char [ 2. 13 Fiash BEHIREE

fdetine wint  unsigned snt
void  write Seg (uns gned char value,unsigned int add)
unzigned char Temp] 2287,

void int_olki)



uchar 1;

BCSCTL1& = ~ XT20FF; CTH XTIR S #
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FCTLY - FWKEY + FRASH, FfERE R L
FCTL3 = FWKEY: 13 )

+ ptrFlash = 0x00,
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T 3T FI3 A FIONMESE R 2 MG S, 9 F FUX R FLIXD, &
MESEMOT,

(1) LEXTICLKARS B Aats $h 38, ] L4412 32768 He B 8ot & a2 % 150 kHz~
8 MHzR ARt s S o R 28 .

(2) XT2CLK @Mt e iF, TESEMN B REFS. W LAMERE N 450 kHz~
8 MHz 8 HE R IR He 4 3 R SMRET S A . B ARSI R % 282 8 MHz 8,

(3) DCOCLK: AR F A B # M RC IR%28 . MSP430 B A HLA PR B 4241 3 i b
SURLRAXHRBER. X3 M HHES SRR

T ACLK:FHBIN$F5 . WE 2. 18 FA[LIEH ,ACLK M LFXTICLK 58/ 1/2/
WS IR S RS B, B BCSCTL] F{r 8T DIVA HE G REE B ETF.
ACLK T §ftay CPU SR sheE Ak nd Shis S A .

@ MCLK: ERf#{Es. WHE 218 T IESE  MCLK 261 3 FREA RS . ¢
A LFXTICLK XT2CLK i DCO M4 {E 8. MCLK 2B MCU R L Eg1E
Befeats, G REEXTTARRENMEA L EHENRE.,

O SMCLK, 7 &&atph, WA 2. 18 PATLIF 5, SMCLK 2 A BB S 280, T 4]
AP RR XT2CLK # DCO, IMER F11 8 FLIXY £5/8 A §L, M & LFXTICLK & #




$ 28 MSP430F149 BB HIR
DIVAx
TT BCSCTLL
M LEXTICLK 12148 ACLK
> A5 RN B
OSCOFF XIS
SRT B BCSCTLI
XIN 0v—]
12 pF
£ BCSCTI2
12 pF LF OFF TIOFF SELMx BCSCTL2 SR
[{::P“ . D
XOUT E_! XTHR# % LY CPUCFF
1/2/418
[ e . o L4 MCLE,
| FINFI4X D._I_ XTALK 10 ERRNH
I ' ARk
j XTXOFF } 11
! T BUSCTL !
| XT2N !
! i
| |
| &2 ; ; !
! |
:I<::}— f
| XT20UT ! COCTL.
i b 1
e )_{_ E%%igjﬁ____j MODx
R
. BCSCTLI  COCTL )
vCC BCSCTL2 g0Go  RSELx DCOxX ik RCsCTEo BCSCTL2 SR
“-I DCOR SRI TTT SSELSD DIVSx SCGl
Off a3
DC DCo . 0 12/4/8
oy R S ml 1 SMCLK
h TRAHE

B 218 MSPA30 8 K41 8B} 5048 b i 4 A
XT2CLK, [ﬁ]#ﬁli&%ﬁ*ﬁé‘é%#%ﬁ%?ﬁ&iﬁﬁiﬂ%&#ﬁ%%i&ﬁc

EiliiTapiEse

MM E B L L PUC B8 . MCLK M SMCLK fl 8 3% DCO 8 4 CBR A1 %
800 kHz) JACLK fiP B % LEXT! B, OF ARSI , B DCOCTL . BCSCTI i
BCSCTL2 %ﬁfﬁ#}%ﬁ.'nfmﬁ%i?ﬁ%uﬁfi*iﬁbéﬂﬁ&r%&ﬁiﬁﬁu HEREFEHH SCCo,
SCGTOCSORE fil CPUOFF £, a7 21 i 2 4% 4 A58 T e, TS B 4 BB
% LEXT BB 8% 88 LFXT2 R TR R %8 DCO 5403 e

2.4.1




_MSP430 RAREG SR

I {8 HRH 8% LFXT]
LIRS 28 LFXT MM WE 2,18 Frof. LEXT] XEERIE, EERHER T
M -4 32768 He gk, 32768 Hz )RR EHA XIN A XOUT i E A REFMRE.
EABEANARERTHE,. RARS SO AFEREAR ES & BB E5LM
s, AARDREHEREELD BRI, 1GH RS 2515 G50 8N i E T L
WwHM XINGIEA MRS ANSES A ERELMRIEREEN T A%
# Jf 1 OSCOFF i85 8 fi7 .
XIS m—
OSCOFF B—

’

LFoff

) D XTloff

CPUOFF B :

SELM0 #—1—4

XT2

SEEMI

3CGI
SELS

Wb XT2 BRSBTS,
XT2—0. MSP430X1 IXX . MSP430X12XX 55
XT2=1:MSP430X15XX  MSP430X18XX .MSP430X15XX , MSP430X16XX }5 51,

2, BiREHEE LFX12
‘ RSN LFXTZ MW ME 2. 20 F X100/ m——

. LEXT2fE ) MSPA30 M3 “RIBIES  cpuors
B, LACHAH L, B k., SCLMI %}@—iﬁfﬁ
LR B A XN R SEMO "

XOUTZ fy Al B UM ERE . B SCG1
W 2% W L R SMCLK #1 MCLK # i ’jD

, B 2.19 LFXTI B &#E

’ﬂ]% SELS
B R H AR T LA M XIND 5| e A 220 LFXT2 MERE
— PR AR ES MERENEEY
AR AR TR e ) T AR e v 2. 3F 1 XT20FF {505 5 1




_®2 vseaoris gryERaR o

DCORFVBOERME 2. 20 Bir,
DCO RN H A RC 2R 3E, DCO 69552 2 F 5 R A0 TS 1k 1 4666
DCO B3R 2 E N LGB A E DCOx MODx H RSLEx % (i 3% 7 8 L4
T INEHRE .

3, HEBRHFEHE DCO

L DCO 245 5 SMCLK g MCLK @15 #0815 T R E SCGO {7 8 DCOCLK

N
CPUOFF
XSELMI DCOCLK _om
b Q
SCG1
‘—>
8L mB—D Q DCOCLE

DCO_Gen_on

CL

SMCLK ‘_‘I"‘“—r
POR

SCGO 0w

B 221 DCORSHE

MERELG M (PUOYE . DCO g H N 51 MCLK M SMCLKD #4868 . RC 3% 8 %
WEBRM <%, RSELx=3,DCOx=4,DCO BHEL + PR %.

DCOMENE RE LT ILEELIM.

(O #id i & DCOR {3 ik FE 5L SRR W AR i B

@ &t AP BN B R R R T A AR

@@L EE 3P RSELx i 734

@ ETBR 31 DCOx (R BIF

G @id 5 & MODx i ¥ %3 DCOx 8 DCOx+1 2 [/ § 5 %

M DCOx-- 07H 1 MODx fir 38 i #1042 WA L L P RBHET

& 2. 22 BF 7R DCOx 3 RSELx 23 DCO ME AR KRB,

DCO WL TR &AM b g 38 MR 2 300 kO A DCO & TEME K43
b MHz, "S- -4 100 kQ B 5RER LB BT DCO B TS8R 3R AT Ak 8] 10 MHe,

W EREMNR MCLK AR TZSA R ERRATE, DCO WRAHHERE DCOF
DCOA-T MFET L - Ma TG A PERERE DB, X PR E MODx
fREEAY . T MODx i 0 B i R RL

bR DCO F8 M EARH,

t= €32 MODX) X o0 | MODX X 2.,



B e prnBR SRR

)(DCL‘

10 000 kMz + —— RSEL=7
_.—'——‘—'I RSEL=6
ﬂ RSEL=5

_..__l—""'-I

_l_'

" RSEL=4
l DDU kHZ _‘_—_,_—‘_,___,—’—‘J_‘_-’_ _
__ _ RSEL=3
_l"“""'_--l

_-_—’_I—:_,.__r'*"'—J_,_ RSEL=2
[ RSEL=1

_._._I"_'_.
 — —__ RSEL=D

100 kHz 4+ _'_‘ﬁ_,——f'—'
—l_‘

DCO=0 DCO=1 DCO=2 DCO=3 DCO=3 DCO=4 DCO=35 DCO=6 DCO=7

2,22 DCOx # RSELx {53 DCO M E I HE

2.4.2 BHRPERNZER

TEAMDN BN EXFTR.
1. DCOCTL #F 1%

DCOCTL B—4 8 f4 DCO BH A FR. KA EME 223 ix. KT,
DCOLO--DCO. 2 JENHE DCOFEH 8 i FE T —. 0l L4 B 7 DCOCLK S, H48M
BRI Lo, WS A B AR IR B E XL,

MOD, 0~MOD, 4 % LA 32 & DEO BT HANEEET Froo. R, 0F
DCONWHER T.RALEEEREEIF, LA AEHF MOD. 0~MOD. 4 #i7H £ A%,

7 6 5 4 3 2 1 0
[m‘o.zl Dc0.1| DCO.0| MOD4| MOD.3 | MOD2 | MOD.I MOD.(}‘

223 DCOCIL BHEE
2, BCSCTL1 FF5

BOSCTL B—T S fiMBA RN B REEWNFL4E | aFFHENaRME 2. 24
A7
oA M BT A



@@ MSP430FI49 K HLEMIR @

7 6 3 4

3

2

0

XT20FF | XTS | DIVA.1 | DiVAQ

XT5V

Rsel 2

Rseld

B 2.24 BCSCITL! HEF#

XT20FF Bit7 ¥ XT2 R BTG 5XA,
XT2 fr##4 R
XT2 e KM .

Y
1

XTS Bil6 Ik LFXT] TAER . RET ST RERE

HEBEERER,

{
1

(0
01
10
11

LEXT1 TAR AR (BRA)
LEXTI THEEAMER UM ERE R

B A Ri7 ) v A )
DIVA, 1. DIVA, O Bitsh~4 Ea ACLK 28,

AR
2 s
i F
8 .

XT5V Bit3 A IEE RO,
Resll. 0.Resil. 1,Resll. 2 Bits2~0 3 3 frifi3E- 0 SRl B LA e SRl .
000 FEFBRENTFHEE;

111 ®ERENIRHEE,
3. BCSCTL2 HF1788
BCSCTIL2 R— S MEAMN B EG LR FTHE 2. 2 EHRNuTENE 2, 25
BT R .
7 6 5 4 3 2 1 D
| SELM.1| SELM.0| DIVM.1 | DIVMO| SELS | DIVS.1 | DIVS.0 DCOF;l

E 2.25 BCSCIL? 7733
FTAT N A B AT A A
SELM. 1.SELM. 0 Piis7~6 %3 MCLK Bfahid.
00 BEEIE R DCOCLK(EIAY
0l R A DCOCLK;
10 BTEpE A LEXTICLK(H T MSP430F11/



12Xy, RS @ ¥ A XT2CLK (7 F
MSP430F13/14/15/16X);
11 BN LEXTICLK.

DIVML [ DIVM, 0 Bitss~4  #$F MCLK 4},
00 1 HCRIA) s
0l 2 58
1o 49,
11 848,
SELS Bit3 B3 SMCLK B 4618,

0 8RN DCOCLKORRA)

1 BPah¥E R LEXTICLKOH T MSP430FL1/
12Xy, B #0384 XT2C1K (4 F
MSP430F13/14/15/16X).,

DIVS, 1. DIVS, BitsZ~1 K SMCLK 4385,
00 1 BB
01 2 o4,
10 4 440,
11 85,
DCOR Bit0) EEDCORME.
O NERERBH
1 FhafE .

4, K1 5k
IEI & iR EFas 1.
ARG AIE 2, 26 B,

1 & 5 4 3 2 1 0
| OFIE

w-6

E22 IFIFEH
I AT 4% M B 4
OFIE Bt ma i A PR R R G .
0 WA
1 rhinfis,



$2% MSPOORIH BANEHAR [

5. IFGl 72
IEGI R -8 M PR ESS | R FENL RN 2. 27 Bis.

7 6 5 4 3 2 1 0
OFIFG

rw-1
& 2.27 IFG] B{F%
Figat s A RLET A,
OFIFG  Bitl iR RS, BRI
0 WA
1 HPEEE,

2.4,3 MSP430F149 BHED Rz FR 245

MSP430F149 B4 A LA BE A0 F (4 Bk 19 BT AT BB A 0 6 il B )T oz
i EATEEEE A8,

vold int_clk(}

uchar 1
BCSCTLL& = ~ XT20FF T RT iR
BCSCTL2 | = SELML + SELS, < MCLE Yy B MHz, SMCLE ¥g 1 MHz
i
1FGL & = ~ OFTFG; iR R s R
for(i = 0 i =] 100; i++1}
_HOP() CAEUT T
}
while ((IFG] & OFIFG) 1= 0%: SRR AT E A L R A T
TFG1& = ~OFLFG;

2.5 MSP430 BYCPMT KNS ERIDRES 335

2.5.1 OKBHRIXEFTS

R MSPA0 UM B M — K4S MR ol LB AL R LR A
st



B e ER SR

RRMAGHE . JLF MSP430 25 8 R PLAE /B H AT RE ™ 4 cp W, MSP430 &
AR AP B A T D T SRR T . MSP430 EHRF B R £ AR
AL EMErHB DR E CPU S 4L RAFTHES CPUBRMSABRNERS, BT
CPU #yz B o AL FIR 1 A 20 #E A B AR R L 0 LUAE G fH A, CPU K 30 4 e (D 85 400 T K ol 1R
BOEM RGN BATIRR AP,

MSP430 iR IR A R B PR A R RIS

8] 2, 28 F R MSP430 O R R i,

LSzt & &

GMIRS
R B i ged WwDT Bk Bt
CPU _C —GIE NMIRS | ;' N2z W gmmlie wm 12 o |1
—a - —_
a— - AN PN PN AN /T_'A
PUC
& Bus
g Cirant
PUC
) OSCfault
s Fiash ACCV
] Reset/NMI
Ht { T
WDTH 4 |
Flash & 43
<sz h ~ e N g =)
MAB-~5L5Bs >

B 2.28  MSP430 9 ch B (R 55 B 45 4 1
MSP430 i) 7 By ok Jy 8 F0: RG0S o T A W 8 o o 00 ] R R U
I REE AT

23 NP2 A RN KPR ERENE RS E ST 0FFFEH,
2. AR BT

AN G v i Y TP R B % OFFFCHL., i B2 o 6 v BT L T8 4 1 2108 OFTE.NMIE,
ACCVIE B4, SR EHWh BN B R i BANTHARY, Bl k2 ie
BEN OFIE.NMIE, ACCVIE, LI B S BRI S, FESNEENE. B4 OFIE,
NMIEACCVIE J7 207 BRI A iz 48 17 B S B & h i, G 80 8 2, il
FHEREN FHEFUNEE TR,

FAATRBCTEE S MIENE, LA P A NMI S| .S NMI 2 B E N NMI

-



BIE MSPLSOFI SRAEHAIR [

FBURT R 5 8 8 3R Flash B iR 845,
MAEG LB MM RST/NMI 3 B g2 B hE AR, RST/NMI 3| B £ B RST %
NMI S 21 B (THA 3 G2 WDTCTL R EHE,
UHH I E AE AR EN CPU SRFEMINE., U5 HEEKAET HEATHRE
ALt CPU H 45 M OFFFEH B (& bk 2 Uy B .
YA AR E I NMI TR R A — PG ES (EFEE TR # WDTNMIES
(7 EFETE H NMITE il i 2= 4 NMI il 3 R &4 NMI & ¥R E NMITFG,
LS| M ACE R NMI AT - NMT P R e NME SR IRILE . R
WA AT R RN =4 PUC B 03 B NMI SIS R Fit . BB RS R E, X £ W
PUC Bz MEE N,
UG R EE & R NM B M WDTNMIES G 8 F = 4 W B T 123 B b 0
. 4 NMI W R B 07 R BB NMT R ST BT, TR &2 7 i i
Flash i S5 E Wi 2.2 3 Flash 8 b 4 4148,
3. FI R PER
T BEHCE O B P R T LA P RTEE B B R TR B e e e
ﬁMWMFi%*ﬁG@~*¢%ﬁﬂum§E%*ﬁ%%%ﬁ%$%ﬂﬁﬁ%ﬁﬁﬁm
R T LAy 4 TR o 4 50 7 B o

2.5.2 CPHTEYIRAIE

TP R NS 0w B R IR NI, WA R TET MSDA30 B S B T R
DETFERI SR GIE 560, Rtk ~EWIR T b, Bl (0040 T /5 04 ) S i v I S 0. 1
AN 2 U2 A Y R T W MR (LR R T . 1B SR GIE AR R R
VBT O LAY RT AN B R P R

o Wy o] o A AR AN T

© IR CPU A-F & ks, 0l 70 48 4

@ & CPU R HRIIFER S B BRI R A,

BT -RESHPCHEARK.

D OFIR AT AL SR EA#H,

& BHH AP RTTR e R B g

@ BRMRYPHFER R BN, SRR S AR

@ o7 fLIF (L SR, GIE 8173 SR kA F £ P # CPUOFF . .OSCOFF SCGLLV . N7,

C & s

- g



VS0 BRARMSTR

& MR A TR ] A 2 A DU TS R FE A M 3 T B4R

oo IR Inf ot R AN B

D R R R PO A o 1 T CPU TR S a2, 0 ol 57 i o i 075 % 9 & 1
R

@ MR PO E R BT CPU b FACURERE . A Ik BRI TR

2.5.3 PRSI NBRIDETEE

1. o) & i it

MSPA30F 149 f - 7 10y 0 bk £ M OFFEOH B OFFFFH.E M HE a4 THIEIR % BF
AR 16 v oht .
4 2.3 B9 MSPASOF149 M iiim B ARBI SRR RITY 2 HEETN.
% 1.3 MSP4MOFL49 g A BR

T | B b RETH  FHA | RER
EL_le__La.[f T Tiaeh W[}IIHJ JKEYVH T wm errnn scam
an nnﬁx £ Flash 1}:;;;—1,&'|’r’f.’ NMITEG L OFIFG A(HVF(J" (FI1F# | OFFFCT 14
hnﬁiﬁrf o | BOCIE s uﬂﬁﬁ th}xH _ 13
et BUCIEG 4 BUCIFGA TS TRE | 0FERH | 12
[tﬁ;{_ﬁ A - | CATT AR NHFFARH i I
R B N _7E5§i11< - CaRE || w0
USARTO fR URXIFGO VAR | oo | g
Laﬁiﬁ&¢'" _tlxnmw ” ABE | OFFIGH |
AlC_17 o %IH IP(r i o o] B i tJFFE.IElH 7
fmerAr CULEGD o THA . OFFRCH | 6
Timer A3 | CONGLCCTRGE TATFG™ of bt | OFFEAH B
_Ffu<xfh.r} o _j PIEGR B PLIFGTE ™ TRE | OFFERI 1
IH&RI]Udg__Ml | URXIFG] TR& | OFFTGH | 3
LARY ‘.\_J:-l 1 h ik N UTXIFG] | [ T Bt # SFFEAH [ EA
P2 OR b ) | P2IEGE B PAIFGT-Y Tute | OFFEZH !
N o . DEFENH D(ﬂ_ﬁi}'_

e S LD PR TR D AT R B T &Y U B A R i B A R R e B
S UASTT ) B TR PR AL I GRS o A L U DD A R RERE 11 ) MSPAAOF14X £ S Timer
BP0 7 Hlidk IEF s Timer A3 E S B8 BT HHE.



E 18 MSHEEFH’B Hﬁﬂlﬂ#miﬂ ’

e 2% AT A o o A o A7 A D o O R 1 e e R
e | B O 0 A 0 A PR ] — 1 o 8 L L O R LR
L T O T B R .

L HHRIERTR

(1] o O 77 88 1
o O A 1 B AR L RN A O Y R T B LT

ekl 00H, PEIIER S pm A 2. 29 Fn .,

- " 5 s 32 L
["umagn | urxien [ Acovie | e -E WOTIE |
a0 el -l ra-ll el Fa-ll

ML hEEEESH

I it A i A P 0 5 L A
UTXIES  Bii7  USARTOUART fi SP1 %% Pl fiE (e & .
URXIED B USARTO,UART #1 SPE ST bW 154 .
ACCBIE Bt Flash thRl st Wi eE g {E 5 .
NMITE Bid AR M ARl .
OFIE Bl SRR .
WOTIE B0 7 et B pErERERS .
(2] PEREENFE 2
A Lt R Lk LR Y g b s e P IR R L LT
bl i o 01 H, o O B A o B8 2 P S S 2. 50 B
7 & 5 4 i 2 | il
R oo | umxe: [EEREEEREE
r-i rw-l

230 B EE
i A 14 17 o P 0 % it 7 A 8
UTXIEL  Biis  USARTIUART 0 SPT% % o B iR (e 5
URXIE]  Bid  USARTI.UART 0 SP1ELbm B fEfG &
(3) PEREEEFE
PN AR R TS . T e e o B
Mibk % ozH. WSS L P i M 231 B,



‘ MSP430 B B ST

_ T . L3 5 4 i 2 i i
TR e £ T 1
s rw=ll re-di -l )

M3 HEEwESH)

T A R TR A o £ A

UTXIFGD  Ba? USARTD UART M 5Pl &8s,

URXIFGE  Biab  USARTO.UART 8 5P &

NMITFG Bt il RST/NMI | B i

OFIFG Bl 4% o 2 24 A i b

WOTIFG  Biao @ S MWiR. ok VOO P u . i RST/ NMI H 8 {0 %1t

i 7

[4) hFEEEEFE 2

Py A AR 2R T B (P AT R N A AR B A 0 e O b B
Mokt 03H. opb ks LR AR 2 AT R GNTE 2. 32 FRw,

ML HELEEN?2
I 10 3 i 9 o P i & AT A 8
UTXIFG]  Hius  USARTI.UART #1 5P & %5,
URXIFGI  Bad  USARTI UART #1 5P #EdisE,
(5 0 6 hE % 77 28 1
MEER R AR | 1 8 RN R E AR R Pl
Midk 2 odH, WESRAETER TR 1 oo (i A 0¥ 2. 33 M.

? s
UTXEDR| URXED,USPIED PSS
ru-{i =l

WLY WERHHSE)
[ i AeF 80 1 o b 0 4% (il 47 A 8
UTXE Bt USARTO UART % 5 5 :
LURXED Hitf USARTO . UART £ i fig
USPIED  Biaf  USARTOSPLE 6 dh#E 0 0% 0t A i,

ez ‘



£18 VSPOFLY BAAERDR il

= s =
) PR
" J = -

(6) WIS MW 788 2
B A 2 B 8 fR AR AT A R 0 b AT B

Mokl 05H, HEH R AR S ER 1 P a9 o i 2. 34 Bow

7 [} i 4 i 3 | i
v | oo [
) -l

MM WkiEREyHE:

T s rahmsLtiTi.
UTXEI Bits  USARTI,UART & {iri€;
UKXE1 B4 USARTI UART %28 it
| LISPIE] Bind USART  SPLC[a] 8 15 38 10 ) % 1% S 0 (e iiE

l-‘""'"-.

2.6 BNREN/ATEE

;

| WM 6 R B AR IR AL L

bl Bt AL
261 EANE

TErT M /o S B e B R N o A R W MR T 1 0 T
b AR RRER I T, WRRS AW ER TN e
o] 120 e s i 3 L o] L o ] s A e e, £ RSN
I e A A8 P T
| » RO,
P PR SR
b il (I RER R RS R TN B R
: w B H RST/NMI | M i s
g w0 E IR O],
. 5 fEREITHEMSL T A L i s
FOM s e A B Y 2,35 BT,
. e eSO SHeE. Leaa kN A SEEERA DOOCLE # 32 s K LE. AP

gnsteMilarHHr A IAL A EANS . EHARS A FIARS,
. w3




By viseoo mimEE ST

NE.d
1|2
- I e 7 |20
- J_ I i
| S &S
Wb A
Ir:?_'! 3
PLIC - :E }_;: CLE

SMCLE -
ACLE

Eiyk WINEH/GtRESHEE

2.6.2 BIIOHEIRIE

il WITCLT 9 6 28 WIVT Wk B o] LURC VR AL 05 1) 00 480 o, . ol ] L N O L 9 0 o
. WOTCTL #fF 8 e 0 S R REST/NMI G BMERE . S 16 /S HHS
WEEPMES. A3, Y0 WDTCTL 5ot i i S8 05AH. F
WRE 2 -t R AR R A AR R MR R Py A e e, SR WDTCTL
et . W B 0xfioH

MSP4A0 FERIfY 5 B EEME ST, fE R AR A F. 6 A e b g 2,
F P e A LR P B s RSB W iy 7 WIDT MR o g S . &, o 38 90 A8 )
LEME W] AR SMULE fE R F TR BS T /S9N, [ e SMOLK FRERM. & A/
WDT R LfF. MRMAFEER RS, 0 WOTHOLD i 6] B3 H WDTCNT, 1
R {IE



% 2 % MSP430F149 %_Jj—.f_fnﬁﬁtﬂ%l]iﬂ___

2.6.3 B NWEEHR

1. WDTCTL & 1F8%
WDTCTL H4E054 1 16 (M. FIANNEERH LERETRERFFEX
LA, WOTCTL FEfMN &AL UIE 2. 36 P,

15 % 7 ) 5 4 3 2 1 ]
l WDTIMW WDTHOLD | WOINMIES | WDTNMI | WiTTMSEL | WDTCNTCL] WDTSSEL WDTI8x
w—=0 e orw—l rw -0 rw—0 ny -1 ro—{ r{w} rw—0  rw=0 rw—()

B 2.36 WDICIL FfFE
TR R WOTCTL B8 & Mt e 4.

WDTPW Bits}5§ Bl M ENA . BEEEH ox60H, G AT MK 0xsAH,
TR E .
WDTHOLD  Bu? HITMER s @k, HAMAETMEN/ TR

B B E LA ARRIE,
0 BITWEN/TEEHER:
I B BRI,

WOTNMIES - Butf BB NMUAASE, % WDTNMI-1 R i%{r
A NMI A A A R O R —
NMI, AT sk 4 E 46 NMIL S el LA WDTNMI=0
i el i
0 NMI A BER
I NMITRHA,

WDTNML - But5 R0t NMI g4, RST/NMI o] BIoh e ge 8843
v HA{rieE
1 NMI sk,

WDTTMSEL  Bird e R el R & MR (o g L
0 EIT#HHER;
I A ER,
WDTONTCL  Bit3 HTHER/ MRS, 8 WDTONTCL A 1 BEFif
LG
) ABAE

] WDTCNT B%.




MSP430 R MBI STk

W1 TSSEL Bit2 e HE .
0 SMCLK;
1 ACLK,

WDTISx Bits]1 -0 B 1A e AT (A R AR
00 B TEF#h/32768;
01 F( T /8162,
10 &iTfndh/512;
11 FIersh/64,

2. IRl 75

IRLS§ R AL — 1 8 (LM 8, REMREIDHIE I E, 1B FHHMNE il
2. 37Rf

7 6 5 4 3 2 | D
NMIE wm.uj
rw-0 rw-0

1.3 1K\ REG5H

RS I FHEME MR HER N A,

NMIIE Bid NMI S RE B+ TED ) Fofth 132 % H A M0 T, 1
HEFFEE A BIS. B giE RIC. BAE4 R B UH L.
0 WEARIF,

L HERIF,
WDTIE B3iti) AR SPHES. B A TR0,

WIS T TEL 893 f 1 a BC AR b 45 P L 265 0L, ME 72 4 1
BIS, B e A BIC. B2 E B F T4,
) AN A%
I R,
3. IFGl H{588
PGS P8R -4 S MM H R, B TR T SRR ST DM E MR E, [FC1 %
TFEME A S 2. 38 Find.

TR TFG) 805 M iEm 4.

NMIF( Biud NMI B i G i f RS B, | T IFGL B9
fi o7 3 Al A 5 R0 B 4 R BIS. B B ¥ BIC. B
¥ERIFEEALM.



7 5 5 4 3 2 1 0
NMIFG WDTIFG
yw-{0) rw-(()

2,38 IFGI HE#H

0 B
1 hEHE,

WDTIFG Bitd Blmen TR sEs& I aEST g EEa”
BERRAMEE., aNHENEAT.WDTIFG 85
S, WEFE T TFGY AR A B R R ER i R IE
MR BIS. B8 E BIC. BIASBBER A,
0 BAHEEERER
1 YRR,

2.6.4 BEARNHRH

EEAME HERO XA RO EEMEET - MAR TR, Fagminsg
A E RERAE. R 3 088 XAE . AR L RERE L,

WOTCTL = WDTEW + WDTHOLD; HERMEM
WDTCTL = WDTPW + WDTCNTCL [ART VA
WDTCTL = WDTPW + WDTCHNTCL + WDTTMSEL + WDTISO; SRR GE IR A B 0D R B 5 AT T g B /8 102

2.7 MSP430F149 BB /IWAR G

Hif % MSPA3OF140 fF T - 1T EFKEE. G U EEvRET, GRTH
MSPA30F149 G| B 258 T B B AV RS B4R 40  Flash B34 il B TH%E
BRATH. EWHAH MSPI0F149 WEBNRE, YHMBB M 5 2 AP,
MSP430F 149 R K Flash B25 @, 87 LA R D BB R AT RS 26885, MSP4301149
M REHA NS AR Eal GUERMSHES ITAC TAZ,

2.7.1 8 &

ATEMREARMS VSV ifth. U RAE M RAERRRANBRE g




qg MSP430 B MBS KR

ASBIRE 20 A T B I A O T RE S A T L AR O R A e BT LMTB05 B
HEW 5V E oh R R e it i SPXUNIT A RESBS 3.3 VAKE .4 CPUMB.3 VI
B e

HL TR S, R AT 2, 39 Fhas

Ul SPX1117M3-3.3
Y L
R2Y 3 Vin Vout 2 lDD mH
GND
: 100 MFT -[
AGND
n
) U2 LM7805
2 IRV 3 L2 +5Y
1 AL Jj‘ Vin Vout 100 mH Jj' J-
POWER ==(3 = ¢4 GND C5 Cé
monng 2 100 u13|' -"104
B2.3 BEER

*}J 7 A L S D R R A R A R AT 0 TR A S A o e R R

FLM00 pF M REHEILE R O pF B ARSI T Fe L B ET
MEmLW%HC

2,7.2 S8

B TR AR R B AR AR I B B R R R 1 IR e
{85 T4 T B8 08 TR

R AR R BT LU RC B R R AR TR ER S . A S B A
RS R AR TR0

i MSP430 R KN BXRHLTTHEN S RESET 03
TR RGN BT AT B, g R Prss, o, o—R  ved

Vot b RESET —%4NC  RSTH—
ot R e R E 4G dlper L AT
B2 40 B R BRI, s GND  PFO——

- SP708S

B2.40 E{HAEE



% 2E MSP430F149 R HLE AR

2,73 8B #&

LA BRGNP GBI T MSP0 By xom xoum ]
Bk CRRI A4 aEReEEst, | | ew
XINT A XOUTI 3 8 0 4 8 6 5 3 B4 4K 32768 Hz  XINZ  n2kir = 8 Mitz =) b
A1 XOUT? 88 MHAOE &k, WA 2.4 Fiz. N L{m

30 pF

2.7.4 BF{PHHEEE IJTAG FTRENE 2.4 S&EER

MSP430 MER TR A IR BRITERER RATR
BISPITAG TE%E. MFHETLIRA ITAG T#&. LEN AR B4 X H ITAG T#
AEARER ETENT. AEGH FBAREMAR KEIPBZEL ITAG #i{i &
UK. byl ME R ) TAG FEERFAEME MSP430 2R M EER, £
ATLGE T AR O MSP430 B B F K ds. B 2,42 Bim o JTAG (T IREE,
Gl B S R PCALAMF NG ECLBE R ABRERR).

T

G

o—4= g

o—-zi—'-?—ﬁ

o—4 1300 L3y

o—1 23

o]0 Rl& RII

P ) 200 k02 200 k2

o< U] _E_Eg?'m IP1 33V
o3 [GND Zul 141 1y R143300 12 T

o35 bl 142 1v2 -4 1 14— L
oot | S ppT e s i TR
O— & R 31 i | g R163300Q g1 —

o — e 241 2y — 02—

o [ R3 33k 2A2 Y2 »o — 13 4

o ——C5 Moy i |t =Tk
o+ R4 33 k2 ] 24 e — RIZINO eader

o 6 RS 33 ki w16 — €1

L:—| = G -

0;__1;' R6 33 K} TALE344

o R133 k2 '
!.\_-_“-‘ Larrrrrwred

N Cannector 25 RE 33 ki
RI 33 k02
qQl
NPM

RIG
330

2.42 JTAG SHOEENRAH




MSP430 @A HLE Y 530

e 2,43 Bon iy MSP430 R P JTAG EHEEL PR JTAG A2 -1 14 SIEE N
i JTAG R FER T 5 TDOTDILTMS. TCK # RST 22,

v
JP1
TDO

T—— 2
™S g g
TCK 508
9 10

RST o ojb—

—j 15—

= Header 7X2

A 2,43 MSP430 B3 JTAG =E



=3=
EAIBIE

bV |

I/0

MSP430V 149 BUTHLRTIAT 6 4 [/O 0. P1~P6. 44 /O O 8 A0 UM BEH
I, MSP430F149 8 5 145 A0 A 5 T ohl o LB S el DL iR B R E A5
NAR_INHE. RE P M P2 ORA PRI, PL# P2 TR 4o IIER A] LA sk i @ g
Wi FHBTURHRER L ANRE FRBRE PN, PLOKFESIMER -k
®.PZOMIFSIREER--MhEEE LEiImEEE TR BRI R #2025 WES
i,

MSP430F149 R F 8 A HLEY 170 0 L 2F LU T H1E

» B IO ORIy wRiLE;

P RABRTHERSESMA;

w PUANPZ L s BT gE 4 AT LS IS 8

» AT B A AR,

3.1 1/0 ORERRIERE

MSPA30F145 ) 170 DR af RIES 5/ B HHRKTMA. 5 MSPA30F145 8 JF LAY
VO A4 REEFFEE PxDIR.PXIN,PxOUT, PxSEL . PxIFG . PxIE # PxIES, H R i =
TREBHAA. PRLPLS V6 AR A RM TR, REREN ) FLBE %X PP AF S
Wiohee. '3 Ll M FLRAERR FRFSE 3.2 WHEREES.

MO DR — s AR R AR R R D R

D Ek VONTEE. B4 FOERAWEME N E PxSEL FH£%8);

@ BB Iy F AR (PxDIR)



$| MSPe0 LAMEMIRE

3 kM AR PN E A MR E(PxOUT)

WO bR ERRENT .

T g 108

O BEEME F L PRIES 7788,

@ fifFd i (PRIE FE %)

@) SR G _EINT O _BIS_SR(LLPM4_bits + GIE) ®¥D :
@ TR H TR RITREREEE.

3.2 558%

1, IhEEEIRH 728 PxSEL

PrSELCr=1.2.3.4,5.6), i BA R G900 & 1, W0 307 40 57 B9 51 B 0 #h B B s 6, HD
BOEE R EENAE N O MZENR S B NEE /O D, PxSEL S ER® & /M
B 8n, HEGAE2HO.BINR /0 D,

| PxSEL7 | PxSEL6 PxSELS | PxSEL4 [ PASEL3 PxSEL2 | PxSEL! PxSELO |

M3.1 PxSEL BESMEL
EE:ATHAN R LRGSRV HERGE B ASRARSRGR/ 5. 2L 3 I 584
#ALF R R

2. FEEHFE#E PxDIR

PxDIRCr == 1. 2.5.4.5.6), iZHFEHREH Px UNE MBS FE. BERBHIY 1,
HUSZE A7 A 187 ) 31 880 R 3 10 o 80 R R B 2 4y O, MNZ R0 A B4 B i A . PxDIR FE 2 Mm%
TEWE 2R, BEMELSRO,

| PxDIR7] PxDIR 6| PXDIRS| PxDIR4 | PDIR.3 | PXDIR.2 | PXDIRL | PXDIR 0 J

M3.2 PxDIR FEHBHEDT
3. BiHEHFESE PxOUT

PROUTCr=1.2,3 0,06 AT BEH 1O AR S E. R8T . REMEK
%y B R 0031 B0 ) BB Y 1AM B (2 O 4 R B R e 0,
PxOUT Z{r 580 & A 3.3 5,

EMOUT SRR A BRA T ARNAEYAAAR POUT SR A LA B REFGEES,
-. wEZ .



B3E UODE$E¢

MOUT7 | PxOUTE | PxOUTS | PxOUT4 | PxOUT3 | PxOUT.2 | PxOUT.1 | PxOUT.0

B33 POUTEGSNER

4. NS F T PxIN

PxIN(r=1,2.3.4.5,6)  ZHFGREM VO NBHAE. ERAERXF. S VO LMY
i AN B AT ﬂmmﬁrzmmﬂ ST TR I AR ER TR TR S8 A R
A0,

PxIN F 4738604 TN 3.4 R, LECE B, A LR Y T TR S
K

| a7 | pxiNg | PxiNs | PaNg | PN | Pun2 [ Pand [ pano |

B34 IXINBEERNER
5. PERRIFHFEE PIE

PxIECr=1.2), ZEHHREH /O AW REF, &EHNE A LL AR S
St o B AR N O R R R RIS A i TR, PxIE BTSN A nE 5.5
Biom, KEMESN OJBAN R iFbi.

PxIE7 PxlE6 | PxIES PxIE.4 PAlE.3 BxIE2 | PxIE.] PxIE.L

B3s PxIEFF#RMER

6. ETRERIERFFR PxIES
PxIESCr=1,2) LA A AR 170 DR i R B, ML E A 1L Mg 7 R
151 B 4 H‘%fﬂ“ﬁﬂ‘&*&fr - IR R TSR R S iy R URH G F i el o
PxIES /AR AE M E 3.6 Frac, BEME2R BN ERGREPI,

| PxIES.7 | PxiES.6 | PxIES5 | PxIES4 | PxiES3 | PxIES.2? | PxIES.! | PxIES.O

B3e PARSHERNEL

7. PHiEREFHF R PxIFG

PIFGGr=1.2) EH 80 VO DWW WR SR 78 SMREL Y 1 B R
VB SRR PR R R RO iy O, I R A 51 B R AT AN B R . PxIFG FTERR
Ao 3.7 s, HREMA SN 0 KT 2408 1 B0 L RAT i A) LA 3
ER X T



B vseo grnEms

L

| PxIFG.7 | PuRGS

PxIFG.5 | PxIFG4 | PAFG.S

| paiFG2 | PaF6a | pairGo

T

83Kk,

BH37 PIFCHERNEE

3.3 BANARITEH

FORREAE I HEORBE MIPLC A2 I REIN KA T A LMAL PINTAEERE,

PoOUBE A RANERETEYASHIES, & PxSELx=]1 of . AFH AL FRMT] By i
58 PxSFIx R A PxSEI xR LG i M AS e st itmAmSaE,

o B PISEL fr POSEL £ /5 2B AEEH 1N PLP2 o O PR AL,

PEPI AP ot e oA A ARATHESHLERARETPHESIFR PHEEFTA

WEROBEMA L8R,

AR ESSE | R MSPAOF40 B LB DS N BT — 4~ 1 x4 B & . Al
i RA SPIIROF T 4 0 LED Bcsd, AF EELHBAENES TR, BHERRAA
BEMBRASE D EH SPIMAPEFAME. ZRFENMFBRBAREMIN BN EF B
T AL R MSPASOF 149 BT VO NRRREAFE MR NBNES b,

K1 K2 K3 K4
Pso [0 — — o,
K3 Kﬁ- K7
K‘;. Kl(}- Kil-
K13 Kid K15 Kl6
F ps3 [° S [—° o [0 o——0 o—
R1IGKD
S R 42
R2 10 kO
RZ10KE pss
RI1OKkO
- —— P36
R 10 k2
R 10K02 psy

AT mE 3.9 B,

RAEEFDF,

33 BEEOHER(PS)

#include < MSP430x14%. b

B



_RE3E VOUBFRIE

Y0 3 R0

W &4
HAHRET

Hi#E

TR

R Al
L 7

By TiXBAENAEFRER

# define uchar unsigned char

fldefing uint uns:qued int

B define led  BIT7

congst ucnar  segment! 10, = {0xc0,0xf9.0xad , 0xb0. 0x99.0x92 . 0xB2, 0xf8, 0xBO, 0x90
uchar startic key_flag=0;

uchar static  count =4

uchar keyl:

uchar kk.

wold it _clki}

uchar i;

BCSCTEL& = ~ XT20QFF; TR XT RS

BCSCTL2| = SELMI + SFIS; J/MCLE Y% 8 MHz,SMCLK % 1 MHe
do

i



MSP430 K HLETH S5

BRI B

IFGl &= ~OFIFG;
for(i = 0i 1 -7 100: i++
HOP( ) :

while ((IFGI & OFIFGY '= (),
IFGl& = ~-OFIFG;

1
r

delay()

1

1
tint i:
for{i=90;1 <= 1000;1++ ;

1
i

volid int_spi()

DOCTL = SRRST:

U0CTL, = CHAR + SYNC + MM,
UQTCTL| = SSELL + SSET0 t STC:
UOTCTL! = CKPH;

UOTCTLE = ~ CKPTL;

UORR0 = 0X02:

OBR1 = 0X00,

JOMCTL = 0X00;

MEL| = USF1EQ:

UOCTLE& = ~ SWRET':

IE1& = ~NTXIED;

IEL& = ~ URKIEQ:

P3SEL, = 0Ox0H:

P3DIR = BITZ2 + BIT4:

write bytefuchar byte!

UOTXBUF = byte;
whilel { IFG1EUTXIFGD) == 0);
TFE1S = ~ UTLIFGO;

1
|

display{uchar data’

!

PZDIR' = led:

P20OUT| = led;
write byte(seguent|data }:

LR

SOV R A L NSRRI LA

| ER R SMOTE 1 SPL A

CKPL CEPH.O1 |- 5 S $ 4

i fE sp1

SERE

TRBER CHRER 10 B

COTHIFGD = 0. 2 R M i

M TONFAGRIT-BERER TEE B LT
SNRMECE T ESBEMREA GEETL &)
i fE B 164CLK
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P20UTS = ~ led; PEEE 164CLK

AN TRES W Line RUE 4K ALK 15
uchar gcan_key{uchar 1ine)

i
uchar key;

PEOUT = line;
switch (PSIN&OXTD)

case Oxel key= 1+ line:break;
case Oxdlikey=2 + line:hreak:
case 0xbl;key = 3 + line:break;
case 0x70,key = 4 + line;break;
default . key = 0xif;break,

h

return{key?:

void Fast_scan{)

uchar temp;

PSOUTS = 0XF0; SRR N o RIMTH R T

temp = PSIN&OxED;
tf(tenp == 0xf0)key_flag=0:
else

key flag=1, RERET IR L EN 0

!

void over{ }

i

uchar temp;
E50UT& = OXFO, SR 0 Ml E KRR T

do

temp = PS5 IN&DxLO;

if(temp » = 0xf0 ) break; EREEEER
whila{l};

L

I

BRI
uchar get_key()




ﬁ_y_smsn BB ST

uchar key:

while{ 1)

key = scan key{ Oxeld:

if(key! = 0xEf) key, = 0xBO,P500T = 0X0f; break,:

key = scan_key(0xd) :
if{key? = Oxff) s key) = 0xd0P500T = 6X0f ; hreak; }

key = scan_key(0xi);
ifikey! = OxfE) tkey| = 0220, PSOUT = 0X0F; break; :

key = sran_key(0x7};
ifikey! = Oxf€Y kay = 0x20;P50UT = 0X0f;break; !

switrhikey)

case 0xBf . key = 0 break:
rage 0x90 key=1:nreak:
cage 0x01.key = 2:break;
case 0x%2 . .key = 3:break;
cage (xdE.key = 4;hreak;
case Oxdf . key 5 5 break:
cage 0x80 . key = 6 breal;
cage 0x51 key = Tihreak:
case 0x2C.key = 8 break;
caze 0x2D.key - 9;break ;
casze Ox?E kay - 10:break;
case 0x2F.key = 11 :break;
case 0x28 . key = 12:break;
cage Ux29.key = D 3:break;
rcase Ux2h . key = Ld:break:
case Ox2B.key = 15 break;
default.key = Oxff:break;

LNOR{

returnikey)

delay2( )
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wint 17 0,5=0;

for{i=0:1 <=200;1+14 1

tor(j+0;7 <=300:7++)

int maind void }

{
WDTCTL = WDTEW + WDTHOTD; HEHENH
int_elk(}; 7 AL BE S
PSDIR| = BITO + BIT1 + BIT2 + BIT3; // /& EL
int_spit), £ R SPT
display(0);
display(Ol,
digplay(():
display(0},
while(1)

fast_scan();
iE(key_flag==0) continue; AP RAEHRIET R A AR A R
key flag=1,
delay?i s
fast_scan{ )
iflkey flag==1%
1
key flag=10;
keyi - get_key();
ovear{ )

delaya();
dispiayikeyl):

WA LS LR W MSP430 ST A AR R R B e
FOLRBL GBI R IFRE RS B EE MSPL30 A HL KA 1/0 M
A,
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I include < mepd30xldx h -
Hdefine uint unsigned int
fdefine  uchar unsigned char
# define QUT BIT2

static uchar flag=0:

vold int_clk(?y

uchar 13
BOSCTLLS = ~ XT20FF 5 AT RS
BOSCTL2 | = SELML 4 SELS, FiMCLE %5 B MHz, SMCLK % 1 MHz
do
Gl & = ~ OFIFG: JERRGERES



torti = 0; i+ 100; 2 ++}
_ROPL)

while ({IFG1 & OFIFG) '= 03):
TFGlE& = ~QFIFG:

void int_tlmer{}

TACTL| = TASSEL] + TACLR + 100 + ID1;
TACTL| = MCO + TATE,

TACCRO = 394949,

f pragma vector = 1'IMERR]L VECTOR

__interrupt void Timer A{wod)

!
1

gwitch{ TAIV)

rase 2. hreak:
rase 4, break:

case 10.flag = 1 break;

int mainl wvoid

uchar time = 0;

WOTCTT. = WOTPW + WDTHOLD
inL_oegl g

ini_bimor);

PIDIR| = OUT,

_EINTL 3y

whila(l)

wille(flag)

flag= 0;
Lame ++ ;
i {time == 507

F10UT = { ~ PLOUTSOUTY ;
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# inclode - mspd30xl4x. hi
fidefine  uint unsigned int
ft detfine  uchar wmsigned char
wint stro 1007 - O

uchar tlag =1;

fdefine led  BIT?

E4E Timer A Xl Timer B

const uchar  seqment: 10" =/ Oxcd,0x£9, Oxad , 0xb0.0x39, 0x92, 0x82 . 0xf8 , 080, 0x90  ;

Float count=0;
uint temp2 = 0, templ = 0;
uchar al = 0,a2=0.a3=0,a4=10;
void int_clk()
f
uchar 1;
BCSCTIL1E = ~XT20FF ;
BCSCTL2 = SELML + SELS:
do
IFGl & = ~ OFTFG,
For{i = 0y 1 <7 100; 1+4)
_NOP{( )¢

while ((1FGY & QFTFGY 1= 03,
IFGl& = ~OFTEG;,
i

void int_spi(}

UQCTL| = SWRST:

IOCTL | = CHAR + SYNC + MM,
UOTCTL| = SSEL1 + SSELO + STC,
UOTCTL| = CKPH;

UOTCTES = -~ CKEL,

UOBRO = 0X02:

UOBRL = QX(G;

UOMCTL = 0X00;

MEli = USPIEG,

UOCTLE = ~ SHRST;

IEl& = ~UTXIEQ;

IE1§& = ~ UR{IEO;

P3SEL" = 0xOF,

SEINIR AR 3T
§ {MCLK g 8 MHz  SMCLK ¥ 1 Mz

RS RS RE

{UHEN R

SRS B 1 AR U 5

£ ZERHE R SMCLE fE 8 SPI 4k

//CKPL, CREH, 01 | FHH 5 W48

¢ B i SPI

I A1



M3DIR; = BIT? + BIT4;
'
write byte(uchar byte)

t
UOTXBUF = byte;
while( (IFGIEUTXIFGO) == 0);

IFGlE = ~UTHIFGO:

display(uchar data)

i
F2DIR| = led;
P20UT| = lad;
write_bytelsegment[data);
P20UTEk = ~ led;

delay()

1
1

wint i.j:
for{i=0:1i <=1000;1 1t +}

1
|

fori j=0:] <= 1000:5++
1

void int_cap()

P15EL = 0X04;

TRCCTLY . = CMO + SC5+ CAF + CCIE;

TACTL| = TASSELL + MCL,

#f pragma vector = TTMERR] VECTOR

_ interrupt void Timer A{vo:d)

1
|

v el TAIT)

i
cage 2./ flag=1;}
rase 4 hroak;

case 10.break;

EHR INEN LORA

/ /UTKTEGO = 0. % SCH M % 1t

Ji e 164CLK
B
SO (E 164CLK

SRR PIZ AR D AR R AT
BT E TR BB R
£/ PR SMCLE B Sh4E A7 3 OBk e A 50 4

SR B

AR R S



=4E Timer A K] Timer_Bm_

void maind )

:

uchar tenp = 0;

I
1

WDTCTL, = WDTPH + WDTHOLD KB M
int_clk()s LR E R ARl
int_cap( }; /%] b 4k CAR
int_spil};
_EINT{}: b syl )
while(1}
!
while( flag) £ R 1R RS
_DINT():
flag = 0; fTEFHRNE
str| tenp] = TRCCRI; /R[] str
tenp ++ ;
if(temp==2)

count = str[ 1] - str[0T; //fR1F 2 WHRH S MM N ZE T E 5 5 550F

count = 8000/ count ;

count = count * 1000,

tenpd = count;

templ = temp /1000

al = templ:

temp2 = tempz — templ *» 1000,
templ = temp2 100,

temp? = tenpZ - templ + 100,
a2 = tempi;

templ = temp2 /10

tenpZ = tenp2 — templ * 10;
al = templ;

ad = temp?;

digplay(ad);

display{al);

display{a) ;

displayfall;

str| 0] = 0;

str[1] =0,




B vsroomrnEmsTE

temp = 0;
delay( ¥
delay( )

_EINTC)

e AT LLE T R R R R BRI BB AR

3. PZO#HH—PWMES

il FEEME PI2 138 - PWM ES 50140
10 kHz 25k % 1 1.8 e M TACCRO #1 TACCR]
AAMCE PWM MR R E S e, 8T g
ERE T MSP430F149 19 PWM thik, 28 ) e nd i
P PWM ek, B RE MR 418 BFR,
BE#HEFMT,

1 include - 'mepd30xidx. K-
fdefine uint unsigned int
fidefine  wchar unsigoed char
Hdetine PWM  BIT?

vold inl_clk{}

FEH, Wk

WMEEEPWM, SFWLNL
B 9710 kHz

g X

B 4185 T4 PWMERSHSKERRE

uchar i
BCSCILLE = ~ET20FF SR OkEES
BCSCTLZ | = SELM. + SELS: S /MCLK 3 8 MHz, SMCLK % 1 MHz
do
!
TFGl & = ~OFIFG, SIE BRI R
Forii =~ 0; & =7 100: 1+ ¢
_NOP( ) £/ E B B Ry
while {{IFGL & OFIFG) '= 0} SMBmEN LN B SR

TFG1& = ~QFTFG;

vold Inl_pwni }

PLSEL’ = PWM; JiTE R PL2 4F p PWH A



PIDIR = PWM;
TRCCRO = 800;
TACCRL = 400,

TACCTEL = QUTHMODO + OUTMOD1 + OUTMOD2 ;

TACTL = TRSSEL] + MCO,

} .

void main( )

{
WDTCTL = WDTPW + WDTHOLD;
int olk(),

int_pwiml }

white(1);

JIPM EE A 10 KHz
SNk AN
Sl R

AR
{1 LR
O %ﬂ % 'ﬂf. PWM
JTERH

LWL S MRFMFE R R E A ARG 7 RER TR, MSP430 B 1 LA
N RMELRNBAENEARAIIEERES YARBER DL LB SR BENEYE
BRI AT SRR T LA SR . T R TR K SRR R MO R - e e, R MSP430 #
RO R A - DR BRI BB % B 47 0 8 R T B TR



=0z
EREL/SH WA USART

AR L FENES A -1 E 4 IR ERHSTRERL UART B0 (REH
AVFESPTE O (RPERD . BATT LR R F 78 UxCTL 8 SYNC fi k% USART #.1
fERE, i MSPL30F149 AR HEIR BT B&E D Al Ll o S e i B R R L,
TEZ AL EARERNA.

5.1 BERABPBITEDO UART

USART i i ] s 20 4l R AR 3 CHEPI Gn Pl 5.1 s

SYNC {4 0 Bl USART TR SERXT. mHLSEAT, USART #id URXD,
UTXD W31 TN R R 1.

FAELN FERESE.

P 7o S AR EE B R

Ly BT RE AN A E A T A

s T BB R A

» WA R I TR H

b A A R LS

w WA I CPU EMRIHER L F#EA THERS (LM,

BRI AR E TR R TR

o AT BN R R BT EE.



msz aRAS/ARaE vkt ol

§WRST URXEx* URXELE URXWIE
T T T T URXIFGx * SYNE=
FE PEQE BRTK #diF
N - LISTEN MM SYNC
RS BR&TR ¥y B
. i _O,T/g——rclh-. 2| som
RXERR RXWAKE e I oo 7ot O
1 0
$SEL1 SSELA l i J L [l] URXD
$¢  CHAR{ FEV PENA © o
UICLKS o1 oE
UCLK | =+ 00 AT SO 0
AR T @ BRSNS a
SMCLE 17310 L UTXD
SMCLK 1 I
SP CI-L%R PETV PE?A
1 1
WUT ™ RiEHHE SIMO

1
[Ty D
TXWAKE R R R 0

B RiLFEH

*
UTXIEGx L l * l SYNC CKPH CKPL
. . | |
SWRST UTXEx* TCEPT STC

) UCLKS > R SR S

H.: NExH 1A
B5.1 USART &ERH M T I LR E

5.1.1 SORENESTR

O R A R R A 1

@ B SWRST REMBO(CPANE S BH AN RETH, b Efig & SWRST
fith 1)

@ MG E R USART HHEE;

G e USART &tk

@ HE SWRST i

DR B i T

AR R ARB AT R TFRE. TRLGHRALASE,




Sk

N MSPa30 BRMBHOXE

5.1.2 BABRSEONBIERI

R S O SRR R AT L7 a8 AR (B T i) AR (R A
P R G (MM =t AR 1 Gk 2 (L CRIFRT R B . B TR 8  HE o e 3
(e Bk o AT 45 % AL 3R R R Y L — A K I 5. 2 B

T ST |60 er DGJ_DHADI PI’ Sp I <P I— ________

ﬁﬁﬁ%{i, PEN':\_I
ﬂ@.ﬁiﬁ* MM =1
HafriRlr, CHAR=

Bs52 BRARFRARGKIEER

5.1.3 BIPREEI

MEEH R I RIS HER., YIS0 REEFR GERRELRN LG
DML, PN G R TEVGEFEA P FAEL.
. TRER

HMM=0 B FRENEAHESE, AEREIER B g R B AR
i, T hiESSHEMBIER IO ARBEEAEEN AR, WRE R 26,
sl R EARE SR RITSY ., SRV EEERNKEMIAGFER. ASN
AT UG O LRI L 55 BASR: M it 80 R R W4k S R, I B RN S 5 4
FCF -l

REEASES  FPHAEGEEAIERMEEMRE G MR ERNYG, 3 FFERY
URXWIE fif l A% BOBAR R 2 i, % URXWIE= | i BBl 8 BB E
B BN ERS AMESHECHK B TS, DEMFS, WHT URXWIE il &
FEWOR S VR AT DR URXWIE — 1 H Rl T — Ptk SHRRERTHEMN
BIGH %,

FERBEATRADAFTURNWIN & SN A4S u B BETEA oM,

fERGERE P OMSPLOF L PSP BREE AN SR HHNGFHEERS
Akl

(1) T TXWAKE fi % | UxTXBUF #& 1R EEIFUTXIFGx= )t B4 B E



_BSE BRAL/RHRKE USART |1

PR M b A {7 4% UxTXBUF

(2) M UxTXBUF 4 8 & B HEUTXIFGx= DB B F S8 ¥ UxTXBUF, &
o R ERUE B M IR AL,

2. MR

A MM 1 AF b go E. TER S M & - MRS RO L RUK A8 e %
) 2 #ht i E B BOR

URXWIE fi B = BB R & 015, o URXWIE— 1 Rt 3 0020 [ I 0 By e
BE T INAGT S HREB P R, SERITE] - DS BT T 1T LB AR TR M)
Fa RS WEE URXWIE SHSUSBE R R AL WA URXWIE=] S
EWCF - SRR,

AP TREL - RETLABFE URNWIE &, SR PR AR NEBEAN AT ER 744
AE.

ERFRE F A2 TXWAKE (880, % TXWAKE =1 I % 5 Mk 5 2 ¥
TRWAKE= 0 GORBARGT . S5O0 8 WUT o SWRST i 6 . TXWAKE
FAHHT.

5.1.4 UART 8IS

USART #5540 6 RN (B % 4 HE 1 S0 8 5. 3 Biae,

th UxBRI A UxBRO 408 18 (0 F8Es . 8 F ST o R4 W BROLK/2, B M
BUATS SNBSS 300 BROLK, Y I8 T — BF RS B LU 16 bR s
RIS BB GE T UxMTOL S8 e i

SHRINF N=UBR+(M7+ M6+ M3+ M |-M3 - M2 =M1+ Mty §. 0 UBR % 16
BRI T Mx A F 74 UsMTCL mo i) 2 508 o

B = BROLK/N— BROLK/TUBR & (M7 1 M- M5 M © M3 M2+ M| | M/
g1,

5.L.5 RERNTHNHEFE

I. UxCTL 752
UxCTL SR 38— 1 6 (IR S 788 USRS USART MR, UxCTL #4558
B A0 5. 4 BT,
TEAR UxCTL #4780 8 A fr 1P LM 2



SSEL1 SSELD N Iz ~ 2y o~
UxBRI UxBRO
— 00
UCLKI 0 |8 |8
ACLK — 01 o
—  lefritsge R
SMCLK— 10
SMOULE— 11 QL5 ~ W[_
LhErae roak1) b % =BITCLK
: R
R E AR o8
I {LSB first) ¢
]
mX m? Y8 mi
|
| UxMCTL B R
M5 FE~A4ER
7 6 5 4 3 2 1 0
PLINA PRV SR CHAR | LISTEN| SYNC MM SWRST
w0 -} - rw-i) =i rw-{) rw-{ rw-1

BS54 IKTCL B 58

PENA  Bu7 7y (i i G 7

3 AGERT B

| S FBEmA TUTXDO M AAURXD) £k, 10

bk - SHEXT e EEFEREHTER,

PEV Bb SR IEEN . BT PENA FREME .,

0 1B R 4

I BRiLS
SPB Bits 1R i o J- AR R A %/

0 V)

l R A I
CHAR  Bid RS RE,

Y T AR

1 8 1 Fo i
LISTEN B3 N A




B5E ERAL/FHNAE UART (7

0 B fEIBEE
1 BB,
SYNC B2 B,
0 UART #E2;
1 SP1 ##:4.
MM Bicl £ (PU #iL k4,
0 ERENEN
1 Hb i 4 B PR T
SWRST  Bit) A
0 ERIEFI
i EhikE,
2. UXTCTL B 1525
UxTCTL HEHE P MMFTE CHEEH USART milst{E, UxXTCTL %
Histg S s, 5 BR,

7 [ 5 4 3 2 1 0
Ll nused CKPL SSELx URXSE | TXWAKL | Unused TXEPT
-0 rw-i) rw-0 -0 rw-0 rw-( -0 w-1

Bs5.5 ZsICYLBER
iR A UxTCTL 77 30 & b 1T iR g 4 41 .
Unused  Rit? #H.
CKPL 3116 it A i A

0 UCLK;

1 1 UCLK #f2 .
SSELx Bits5~ 4 BOrERM RN,

00 UCLKI:

01 ACLK;

10 SMCLK,

11 SMCLK,

URXSE  Big3 BB H OB RN B,
{¥ =k
1 fEfE.

TXWAKE BitZ Ik bR AR R



‘ W vsea SRABHSRE

0 T -MEAEEMEEE;
I F AEBEEEAERE.

Linused I3t ] X
TXEPT B K EREFMar.

¥ FHREYR:
1 =3[

3. UxRCIL B E
UxRCTL S48 E AR IMSAS. EHEEH USART MEREA, URCTL F
£ BRI AN P 5. 6 B R,
7 A 5 4 3 2 1 Q
‘ FE PE O BRK URXEIE | UTXWIFE | RXWAKE] RXERR
w0} -0 w-) w-{) rw-l w-0 w-( rw-0

B 56 UIRCIL FF8
Tl UxRCTU F T80 &M ETIFaa g,
FE Bit7 0ot i A0
| 0 REWEIR,
I BRR,
PE Bith ¥ i B bR A
’ 0 Fe X E T
1 R IR,

OF Bith L S T

0 X

1 Higd.
BRK Bitd T1 W £ Ao

t K Kl

I FATHE,
URXEIE B3 P 50 o R AT

O AR PECRBERGLEFE T B AT URXIFG 55

| RiFPE R TR HE® R & URXIFG,
URXWIE  DitZ FE W e A B AR AL

0 WEBNBN TS E M URXIFG,

1 AR ® st # o g E 2 URXIFG,




msE ARAS/BYRAE vsarT gl

RXWAKE Bitl o o e T R L 32
0 AR WK TR R RE
b MR N A R AL,
RXERR  Bito Bl R A
0 WAEHEWHIR;
1 HEWHHE.
4, UxBRO,UxBRI HF172%

UxBROMUxBRI K G S HBESNAFHFE AXRCERFTENBET 2. H .
UxBROMEEY .UxBRL ¥EF ¥ . UxBRO #1 UxBRI B EH 4REL-- 1 16 iHE,
R UxBR, S22 0E R 3<UxBR<I0FFFH, UxBR0 fl UxBR]l HHFBMHE T
AreinE 5.7 5.8 Bk,

7 f 5 4 3 2 1 0
2 2 2 2 A 2 2! 2!
w W ™ Iw ™ w o ™

7 6 S 4 3 2 I i
2 2 2 2 2" 2° 2 2
W ™w W ™w W W I ™

H 58 UxBRI FT5s%

5. UxMCTL B& %

UxMCTL RS8R T S EMFEH HERTEFRNA RIS, UsMCTL H178
TR0 A (1 NE: BT i

7 [ 5 4 i, 2 1 ]
m7 mb ms md m3 m?2 ml mi
W W ™ W nw W w W

59 UMCTL HE#

6. UXRXBUF B 7538

UxRXBUF %8B — 1 8 U7 a AR BENEIE. SRR N ZFrauE
Bk, UxRXBUF 78494 M 0 5. 10 B,



By vspoo gRnERmSTR

7 b 5 4 3 2 1 ]
2! 2 25 9 ¥ 2! 2 2
T T T T [ t F T

B510 UsRXBUF BG5S

7. UxTXBUF ZFH 758

UxTXBUF FHARE - TS i FE MRARAEE. SEREFTERLN HHE

GAREHTRT. UxTXBUF FHEBHEMmE 5 11 .

7 6 5 4 3 2 t 0
2 2 ¥ 2 2 2 2 ¥
™ W w ™ W w I'w Iy

B 5. 11 UxXIXBUF {538
8. MEl H 7%

MEI FHFEEE-— T 8 RFEN. B MSPI0FIXX Fold USARTO B TXD f

RXD {7 i34 MSP430X12XX 9] W 23841 ME2 TRk i E e,

fraIm 5. 12 Bras,

7 6 5 4 3 2 I

MEI % 77 25 /) & 4

UTXED | URXE(}

rw-0 rw-0

B5.12 MEIEES
T o Xy MET 95 7 8% 095N 1 1R A 48

UTXED  Bit7 USARTO &% i {7,
{} S WA
I 119 N

URXEO  Bit6 USARTO 1 £
¥ Pk o
I .

9. ME2 F 54

MEZ#fF8: 2 T S MMEFLB. TR EMSE USARTL 8 TXD # RXD &, U &
MSP430X12XX 4 USARTO # TXD #1 RXD {, ME2 17388 M4& 7 I8 5. 13 B 77

T ist MEZ SRR/ i a4,




Es5=E EH
1 6 5 4 B 2z 1 H
‘ l UTXEl. 1RXE! i UTXED \URXLU ]
rw-{) w-D -0 rw-Q

5,13 MEXHHER

UTXED  Bith USART1 %% miFfi.
0 Fair;
1 fifF.
URXEl B USARTI B At iffi.
0 AR
I )
UTXED Bl USARTO %% feiFfi .
i ARF
I 87
URXE)  Bite USARTO # o il
0 A~ i
[T (% o

0. IEt HFEH%

IE] B 58— 8 {7 AU 17 88 . FRJE ) MSPASOFLXX J¥ 9 o USARTO 1 o 7 4 B
g TATT MSIPAsOX 1 2XX fr A, W E T TE2 M ygE . Bl FHEENE&

[ 5. 4B,

7 6 5 4 3

CTXIED | URXIEC l

-0 -0

514 IEI HEH
TEA IR HR RN USRS

UTXIED Bt 7 USARTO & s HT B L if L,
0 A
LI (o

URXIFD  Bit6 USARTO 42 Ui B i 4
0 ARF
1 RiF.



B vseooprnEmsT®

11, 1K2 75

B2 &ARE ~ & M FHER, MkiEE USARTL @ & Bi {82, 1) B MSP430X12XX
FERth USARTD gl B, \E2 FHEBMETHHE 5. 15 Frx, '

7 ] 5 4 3 2 1 0
UTXIE] URXIE] UTXIEQ URXIEQ
rw-{) rw-{) w0 w-l)

BS515 IE2HES
TR 12 FEBNE A A,

UTXIEl  Bi5 USARTL %% 7 miffe.
0 R
! iF.

URXIED  Bitd USARTY @I st (v,
VN (e
1 fifF,

UTXIEOQ  Birl USARTO & &l Ui fu.
b AR
1 fuif.

URXIEOD  Bit0 USARTO 8l v i ik,
$ T
I (0 4 N

12. IFG1 744

IFG1 HHE8E S EMETE BANE MSPL0FIXX F 7P USARTO M4 Bidn &
i MRE+ MSPA30X12XK gl W2 IFGZ FHEARREMN. IFGL FHEBHE
B 5. 16 B3k,

7 b 5 4 3 2 1 0

LTXIFGD | URXIFGO

rw-] rw-(

H 516 IFGl HEFE
FERS IFGL F S &8 TR A 4.
UTXIFGO Ry USARTO kvl didi .
0 BEDR

R -
; \m.



BB BRAL/BTRALS USART 78

! e,

URXIFGO Bitd USARTO 3 f ik frob (.
0 B AT i s
1 Gl EE

13. IFG2 B 1Fes

FG2H LB R -2 S FTH AHRERE USART gyl fr i o, LA R
MSP130X12XX FBEFidh USARTO fb M £ . IFG2 HEBNE M B 5. 17 FiR.

7 & 5 4 3 2 1 )]
UTXIFGL | URXIFGI UTXIFGO |[URXIFGD
rw-1 w0 rw-1 ™w-0

B 517 IFQQEGEE
Fiiwt IFG2 HFERNE M ERTIEMA 4.

UTXIFGE  Bit5 USARTL % 3% W5 & 107
0 BETES
1 TR,
URXFGI Bitg USART Z¥ErpWidrEAL.
{ AT
L iR,
UTXIFGO Bl USARTO % ik e Wi br £ 07 .
0 AT
1 THHE.
URXIFGO  Bito USARTO W i85 L fir
0 BAED,
I FHRRE.

5.1.6 UART 891256

WL MSP30F149 S+ 8 f150 Bl RS232 {5 BB R H P il TR 88
REFAERIEAAL YEINERIIE PCHLEEOBIES, B8 )T JLIEAHE R 145 PC HL.
BLZABLEE TG 278 RS232 EFE AR, LLE MSP430F149 B HlB 1T # {H
MIBEA L B,



!E MSP430 S F MBI 5 TH

1. REis
i T MSP430 8 1/O £ 3.3 V. [ e b R R o PG R MAX3232, R4
R nE 5. L8 FiR .

V33
[l
UART Clhyploda 11 .. 16 C3
~H PR crr veer < I]m
1?%:%7ﬁ1_ H - e R
ol 4 = ﬁ' 104 H Cor Grp -2 i
I
oot 0l ol s
o g | tovr T URXD
ol B& R?2IN  RI0UT]
| 6
AN —H rout  TINME—
\xd —=1 RIIN RIOUT——
D83 MAX3232
518 RERRK

2. R RER
MSPROFI YHBEMEHR RZLZ2AGH EIEFRABENPH FETFHERE S W
Bl o 19 5, 20 k.

Bt
| smmm, wmiare |
r RUEAL
P LIOMEGH, RAR,
B 19 200 ] EE s
‘ el RS BACEINRR
L
Fih | g

Bs51y FTREFEER B520 i TEFRRER

3. REER

# include <Tmepdi0xldy, nos
f#tdefine uint wasigned int

ftdefine uchar unsigned char
vold int_ollcf )



F5E FARPNL/RHWAE USART

uchar i:

BCSCTLLE = ~ XT20FF;
BCSCTL2 | = SELM1 + SELS,
do

!
IFGl &= ~0OFIFG:
for{i = 0y 17 100; 1++

_HOP( ),
while ({IFG1 & QFIFG) '= ().
[FGl& = ~(QFIFG;
i
int_nsart()

I
\

HOCTL = SWRST:
UOCTL = CHAR;
DOTCTL| = SSEL1,
UOBRO = 0Xa0;
DOBRI = 0X01;
UMCTLO = 0Xc0,

ME1| = UTKEO + URKEG:
UOCTLE = ~ SWRST;

TE1- = URKIEQ,
P3SEL = BIT4:
P3SEL = BITS;

P3IR = BIT4;

}

sent_byte{uchar Hata)

{
while( { IEGLEUTXIFGO) == 0} ;
UOTXBIF = data;

;

# pragma vector = URRTORX_VECTOR

__interrupt woid DART) RX_ I1SR{woid)

{
uchar data = {;
data = UQRXBUF;

sent_byte( data);

ST TR 8
//MCLE 4 8 MHz SMCLK J 1 MHz

TR IR B b
ER S

SRR E R 1 WG R

SiEfER Y
IR L ¢
//select SMCLK A5 CLK

FiTEAE % 19 200
SRR R
kB OEREE
7 {e B i b i

SUEFE L0 e R I B fr Ay

SRR R R e R R R

SOBERE R W RO ALK B 8 O




By vopoo grnmiszs

int main{ void @

WDTCTL = WDTEW + WDTHOL D KHET]
int_clk(); JRERH IR
inl_ugart(}: SHtgthe O
RALIWEE £ o i
while(1);

TR R R R R R ER, WAREEMFENE T H, W UAEH 5 L5 PTH
T8RRI A0 0 o8 40 X MR T4

5.2 SPI&ED

AT U & # 1 SPI(Serial Peripheral Interface) W E - R LRG58 0. B R
MSPA30F145 & RS L B0 SPLEN KN B EREEH R, FL CPUEES
A i) 25 A BB fib B £ % .

SPUSE 0] LB E N EHUE &, N ik MSP430F 149 & H ¥ 78 i 4 SPL 0 ADC/
DAC {768 3% OR & E0 B T BE IR R R,

5.2.1 MSP430F149 S NNBEHIEE

MUSART M EHFER UCTL B SYNC BN L FC U ERNETHER S
B P, T 4 & SOMLSIMOUCLK 1 STE 3 3 £ (SOMIL.SIMO f1 UCLK) 5 4538
5. BA M TS,

P CFF 3B 1 2 SPL#RAE,

» EFTHLE MHLREL,

P REWSEEAEEMNBAMTER:

v TRWCRIR & BAT 50 7 25 hds

o FEIMCRN A% B 0y 9 T EE

w B B0 RIB AR AR ] R

LA BRI nf S

P TR SN EFKE.



B5E ARERS/ROWAKE USART 7

5,2.2 SPI¥BLAEFRERE

SPIMEAREHFRBERBENT

O Bz SWRST,

@ 7 SWRST=1m1R r. 1k USART F748
(@ #8iT MFx SFRs {#ifE USART &,

@ EN T SWRST;

& MERE BT [Ex. SFRs [rgEd .
ETHNHER LB AR M B8 A

5.2.3 SPIEREISIH

518 SOMI.SIMO, UCLK 1 STE A 7F SPLER . K & SOMI,SIMO H UCLK 4 £ #L#
MHLBATHZH . & 5.1 5,

51 F UM TayES

gl W__, F X | HHEA .__.__"M’L&ﬁ

SIMO) Witk £ i éE BT BiEm AR
COSOML | AREA | BESAIN | SRGGW

UCLK | USART bt ﬁnﬂﬂa o AN G

K STE RAYIEA R BEASEREIN.EHNE LA EEPHE AL, Z3H
A3 SPIMATALSPIRED UESFNE S AL BE L L%, STEBkE
XWF.

O TAELNLEAT.

STE 0. it WAL AR SR ICRR , SOMI IE® 17 {F;
STE—= 1,38 1k AR 6 FEGCEEE , SOMI 8861 A% ARE

O TEFEAEXT.

STE=0.SIMO f1 UCLK ¥ 38 &5 A% A RS,
STE=1.SIMO f1 UCLK {F 8 #1{F.

5.2.4 SPIRVE{ERST

SP1 R G RUT. 0 B L 2k 0 [ Of 2 SR O HE . % BB B R e A 107 o R 1T 5 12



B vispaoo grnEBSTR

g, NREKMERE SR BELR. DB F IR AR

1. SPI F##E5
B 5. 21 Biasy USART Bl m R Ret. 40 -4 SPLAHLIR S Mg,

F#l SIMO SIMOMML

HWETE BB iR SPHERHHER

W H Pr.x =1 3TE ﬂ
SOMI STE - 35 Porx

R T _l— wwns | SoMI  ISOMl My e a s

A

MSB LSB

M58 L5B MSB 15B

UCLK »— SCLK
MSEP43G UUSART COMMON 5PI

B 521 USART#HBIES 1 SPLUANEENEE
W AR MM—1 I, TYEfE EHLH#L, USART 3 UCLK (S4B £5
A UCLK BB B SIMO 5848, Fe e M 19 UCLK B8 89 e] JA SOMI 5| 877 3
B, OB UTERNABTHIEN RIERZEEPRMNNEBABNF A . HEd R L
BB AN RN SRR RERABMFEST. NEATRENLER HZBAZTE
URXBUF . B B P& URIFG. RIS -PEE. A8, AR
MEEAND. MW— IR RS ERN CEEMREN OE, SREABVTFFRELE
BUG T S BV UTXIFG fREH BB A B FER B — KRR EIERIE.
EE . UTXIFC F AR A BB HA T A
URXIFG ®#ABEH M5/, O HH URXIFG #F MIE 2R F2IREE.
FEEA 4 REER GBS EH STERSRFIESHM LA E LR, L%
STERSMEETHIER L4, SSTEFSAEBEYR, &#ME -1 &8Eif 7T 4. 410
LML RL R R
(0 SIMC #il UCLK 5| B8 W8 A A E 5830 SPL 248
O 4L FE B URCTL s brdn b URXIFG 808 (v .
3R T STERARS YEMT L.
2. SPLAMIESR

HEFARLEAIFH MM=0 . THEALANER, EEEE 5B EN, MHLK
UCLK 518 AIRE,

A HGE VCLK ZAT .\ UTXBUF BARGFFHTROREAFTNREN T &0t
MBLEY SOMT 8 Ah R 24 0L, Fat, 4 UCLK B . SIMO 4| M RIEBAZRE

- -




E£s55 BARL/SHWEE USART Q

BT, RERPEHAE URKIFG=1, IR REEC BB EFE T MR — L
EAHBEOL, W B E .

i A R REE e STE R SHMAHEREMERAITES Eh LR E.

O STE—0. iz MHL# 1T R A%,

@ STE= 1, iZMPLEEAE E A R 35,

STE=18. 8 FHHEWREFEYE. 53 STE=0,

5,2.5 SPIEV{FEEE

SPLEELL Kl Bk fi USPIEx thig SPI B & fE. 4 USPIEx=0 if . USART 34
AT BEPESE G 3 b N AT AT e Sy B0 uk . Bl A BR oK B 7 SWRST i, 257 %
#E USART . 3 B8R 5 1.

E MR P REBERASEANAE S 22 ME 5. 23 BiR, 4 USPIEx=0 i T fi]
BH/E A UxTXBUF W EHK . R4k HA# USPIEx=1 1 BRCLK &% .5 A UxTX-
BUF M#H A4 2&RiK.

BHYESA
USPIEx=0 RIAERF AR

PUC
USPIEx=0G, A
FIRE AN DAL

Bs522 FNRATEARERTER

USPIEx =0 UCLK LB e 2 S R

PUC

USPFIEx =0

5.2 MNRATAZEELER




‘ MSP430 BAHETSEE

£ OMILER Pk EaE BB 5. 24 FE 5. 25 s, HA Y USPIEx=0 &,
WA

BHEFEA
USPIEx=0 UxI’XBUF WA SR

?(;Fgﬁé@ USPHEx=1

PUC

524 FHMATEUGEETERE

USPIEx- 0 UCLK LR P & BHRK

USPIER=1]
Ao wppras | USPIER=1

L L PN e

LUSPIEx=10

PUC

USPIEx=0

B 5.25 ML RN Ak R B

5.2.6 SPIEVCPNG

1. s
USART 4 - %R Wy Al — M HE T i B 5, 26 Bm by & 26 vh i |
RiEPEAREN UTXIFGx R ERF A AR UxTXBUF drf L% A F—4%
o M MR UTXIEx # GIE % LR & =4 — Mgk, mBEFHEmaREns
# A UxTERBUF #1 UTXIFGx tp 5 %8 B 50 85 47,
HE L UIXIFGx— 0 USPIEx=1 8, EAEEH UxTXRUF #2584 ~ M EHEE,
2. HEI B
O MR WA 5. 27 B,
YRR B UsRXBUF Sl B s & URXTFGx a8 7. i, 8§ URX-

. X100



_®38 BEEL/Roues Uk Il

Q I
UTXIEx | SyNe=t ]
Clear
PUCEE
SWRST
S . Y
v, 5 et Q UTIFGx r_{—'\—/rﬁ ﬁrﬂﬁ%‘»ﬁf}{
TGRS
i AT Clear SWRST
—— HiEE AUXTXBUF
IRQA
B 5.26 REPH
SYNC ® 9
R gD e | svvear |
il b
Clear
URXSE B 1—_(1
¥HURXD — 7} T URXI[x
PE
PE AR AR

BRK git-—

URXIFGy
URXWIE l + il SWRST
RXWAKE PUc
HUxRXBUE

IROA

3527 #BYDE

IEx #GIE i TR f - PR i b s 7 7ok UxRXBUF T i 5088 o i

5.7 BHERNTHNSEEH

1. UxCTL 5%
FER A T A8 UxCTL g6 /0B WA 3, 28,

-ﬂ@?f



7 t 5 4 3 2 1 0
Unused | Unused | T'C | CHAR | LISTEN | SYNC [ MM | SWRST
rw-0 Tw-0 w-{ -0 -0 -0 w0 w-1
H5.28 UxCIL HFE
ARG T LT
Unused Bits? 6 F &R,

e

CHAR

LISTEN

SYNC

MM

SWRST

2. UXTCTL H 5

Bt

[§1r4

Hira

[3it2

Bitd

B

A EEA . Y SYNC=1 8,35 SPT VCRER,
f SPL#E AL,

! IS -5 W

FHRE.RE TR MAE, YR®RETHM RE
EWRFEWEFNRERAM. 40,

0 (R

1 8 {if .

EFE S R A W W R R A AR,

D ERIR:

1 HEROGEE LN ERFER,

USART 8 Bt 4 Ak 5% '

6 UART & &

] SPT R,

FPEA MM B,

0 ML

1 FHLHE AL,

M E A HEE,

J USART & i BH. snifF T4

1 USART 4t +FEARE,

BRI HETS UxTCTL M4 WE 5, 29,

7 6 4 4 3 7 0
\ CKPH | CKPL $SFLx Unused | Umused | STC| TxEPT
=0 w- =i - rw-() rw-{) Tw-(} - [

A& LT

5.2 WICTLBEEESR



_BSE RAAL/FHELE UART R

CKPH Bit7 o A 5 1
¢ SPICLK ff FIE# ) UCLK i
1 UCLK R B E fF SPICLK 75,
CKPL Bt SPICLK {2 IFF 5 4R 4 2 3

SSELT.SSELO DBitsd 4

0 W E S EEER T A AR T SR UCLK |
FHHH L RARIEA UCLK ) L T 87
I B#HRSHEREATAET HHEF UCLKTF

BEHEE LB ABERTE UCLK (8 7B i 4y,
PR AR S8 ES MR ZEm
EEWIE 5. 30 iR,

PR RAREN . XA TR R
00 SREREEPF UCLK({LI MM AT 300,
01 SR ACLK(RI S04 5 50
10 THREEEH ENBELER,
11 TREENF O FOELER0.

Unused Rits3—~7 FA{diA].
STC Bitl ML AR 17
0 4 B
1 3ERRER L T STE REMEH.
TXEPT 1ito) REBRTIRE,
0 BBAR R % R b 85
1 FETEAT AL A UTXBUF %4,

3. UxRCTL H 5%

BT HAH UsRCTL ffr AR A 5. 31,
BT B R E LT
FE Bit7 B EE TR AR
4 A W
1 ISR ,
OF Bid4 ek A
0 T
1 Al
Unused Bitsh--0 FH,




I MsPas0 SRMEMSXE

Cycled

CKPH CKPL T AV 5 ; K 8

0 ouok SN N NN NN
| | I | | 1 1 |

) | l 1 | | M
T O A WA WA WAL WAL !
| 1 1 | 1 1 | 1
| | ! | 1 i | |

IS S VAR AV WAL WAL WAL WAL WAL WA W
| | 1 1 | 1 |
1 | | 1 i | 1 L

I 1UCLK W _{W
A o

STENL b o i e
STMC — ; 5 i ! i i |
b % gom EX MQBiX J:X :)L_;X A ':X EX LS5 |
SIMO /sy ——y—— L
oM AMSBIN A K A A X TSR
| ] 1 1 | 1 | H
HAUXTXBUF | | : ! ! : i | |
] I T T T 1 T :
sy | | | | | L
1 1 | f i | | 1
G FES T N I T N Y U O O O

M 530 MENEBNBHSHHESHEMBEZANXRE

7 & 5 4 3 2 1 0
FE { Unused 0OEF | Unused | Unused | Unused | Unused | Unused

rw-0 w0 rw-0 w0 nw-0 rw-0} rw-0 rw-0
531 UxRCILE$HEE
4. UxBR0O,UxBRI & 538

R AR A T 2% UxBROUsBRY W 7r A 2r BV P 5, 32 §1A@ 5033 iR . 1A%
B B R R BB G, B UsBRO L7 1. UxBRL HEF Y.

7 6 5 4 3 y) 1 0
2 ey 2 2 2 p 2 2*
T Tw I'w W W W ™ ™

5.32 UxBROBGRE

7 6 5 4 3 2 | 0
o1 14 " o ok 2t 2 o*

fw r'w W w fw TW W ny

5,33 UsBRIBER



5. UMCTL B 5%
W R B R N A8 UxMCTL 0l 5. 34 Bk, BMHFFSAEHE SPIRA FLE
A 0H,

7 6 5 4 3 2 1 ]
| m?t mﬁTmS] m4] m3i m2|m1J mOJ

w ™ w ™ ™ w I'w [y

A S5.34 UxMCTL %753

6. UxXRXBUF H7F#%

BWSES 4 UxRXBUF @y 4rBe il 5. 35 BF7R, 7 7 (W EURR B B4 A 3T 55
BN 0,

7 6 5 3 3 2 i 0
2 pA Y 7 2 2 2 2
T T r [ r T T r

535 UsRXBUF H&5#%

7. UXTXBUF #78%

KB EE UxTXBUF WA 4 BCE 5. 36 Bin, £ 7 SEn, Bk BTEAMNF. 8
&l o,

7 6 5 4 3 2 1 0
2 ra 2 2 2 2 2 z
W ™ ™ ™ ™ ™ ¥ ™

B 5.36 UXTXBUF %158

5.2.8 FIFIRIHEsH

EANHRELRR L. @R MSP430F149 B E AL SPI#E AT B Y T4HC164 3Kz
LED ¥, &1 TEEARN SPI & U RMFEE/S DAC TLCSE15 # Flash M25P80, 3 11
TAHC164 R BRA FRGS ERBETPRITFH 45"/ MSP430F149 B R #HlH—
MO BRER T4HCI B ES MY TR EES . BRUES. 37 Fin, TREERR
L3R T A6 LED AT I SHM I REH B AT 09,

A EIE M E T W mE 5, 38 FR,

BREBRFONT .
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3 I i1
] s
g 3 | I {v3
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$ 14
A uli ll v
o3
W 104
g
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2 | [ V33
4
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i}
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AT vee £ QiIp d
DGND_7 3 2 - 8 [ 10 EE C
64 CKR | M0 = Qe 61° % a kI
———=p(IK ¥ Q5p =1 —"1dp 1k
L e % |E 9
B ——g | ¥ ] 0P dp CoM
DS)
N 3 1 DPY
A Q0 P .2 a Vil
B QP BT
5 @p e e e
7 T NG 1], e
DG 7 H— — .JD 5 [ ;43
64 cik g | GND O Q4P 6 |: % a
POLK 5 Q5P t Ll 12
-
v o] %P 25 g
— = AME Q7 dp oM
DS2
i 3 i DPY
[ o 21, s
¥ 5 azpy i ¢ f’ g /b
. [ —
XGND 7 | VEC E h T 5 ¢
T Fe e ] GND O Q4 te ¢ R3
164 CLEK & ) 11 ) d
—=——epax F Qipl =l T4p k)
b
V33 LA [— Q L3 g8
—= wdME Q16 dp COM
DS3
DAT 164
L 3 I DPY
A o0 a
[l e 7 Vi3
- LS 3
- 5 Q2 ¢ fl g [b
iz 4| il 4 L
Voo T Qi d —
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64 CIR ¥ & 11 f L d
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E55 ARABS/SHEAB UART A8

F &

IR

# include < mspd3lxidx. b=
# define urhar unsigned char
# define uint unsigned int

fdefine led  BIT?

i

HimibSPI

R BR0-9

conat uchar  segment, 10 = {0xc0,0xf9, Oxad . Oxb(, 0x89,0x92,0x82, 0x{B, 080, 0x90

void int_eolk()
uchar i;
BCSCTL1 A& = -~ XT20FF ;
BCSCTLZ2 ! = SELM1 + 5ELS;
do

]
1

IFGl &= ~OQFTFG;
far{i = 0; 1 =7 100, 144
_HOB( ),

while ({I¥G1 & OF1FGY 1= Q%
JFGLE = ~OF1EG;

void int_spi()
UOCTT. = SWRST;
OOCTL = CHAR + S¥YNC + MM;
UOTCTL = S8EL1 + S5ELO + STCy
UOTCIL| = CKPH;
TUOTCTLA = ~CKPL;
UGBRO = GXO0Z:

ST RT iR A%
JMCLF Ay 8 MHz ,SMCLK A 1 MHz

CERREERE
NS B

MBI EN 1SR T

S ER AR SMCTR 4 3 SET I il

J/CKPL CHPA, Q1 1 Tl i S

ey



MSP430 SR HLEH 50

UOBR1 = 0X00;

UDMCTL = 0X00;

ME1: = USFTED; /e SP1
UOCTLS = ~ SWRST:

IEL& = ~ DTXTEQ

IE1§ = - URKIE( T L e
PISEL = Ox0F;
P3DIR. = BITZ | BIT4, JOEBEH IR 10 f )iy

write byte{uchar bytel

UOTXBUF = hyte;

while( ( IFGI&UTKIFGDY == 0), J/UTKIFGO = 0. < 48 Mk %
IFG1& = ~UTKIFGD:
1

digplay{uchar data)

1
1

P2DIR| = led;

P2OUT| = led; /U BE 164CLK

write_byte{seqment data]); =T ¢

P2OUTE = ~ lad, /B 1 164CIK
delayl }

ulﬂt ilr j H

for(i=10;1 «<=1000;i++7

far{]=10; <=1000;7+1+)

]
int main{ void )

uchar i;

WDTCTL = WDTPW + WDTHOLD: ET EIut
int_clk(}; e LAy
int_spi{); //H Hs 4k SPI

while(1}



for{i=0;1 ¢=9;1i++)

I
1

delay():
display(i); /1R R 09
i

1
1

ALL BB T 5, SPT #4088 56t R e Bh % B 74HCI64, B BUR BB/ M e,
T4HCL64 ER R HLRLPHRE LEDREENE K, fUTE VODKNRR, ERT
TAHCI6d BEREES RLETES . SEEHCHALPATLIEH ZAEK. LT SPIE
H—FHBI TS B REE 9 FH M25P80 #4,
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Lt 228 Comparator_A

6.1 Comparator_A £

Comparator A B — PTRMHES xR ENASEL/ B rERmng fdEe
HLOURSMEEAE SR, vHiERNsnT,

» RAHFEIARE A ST LUE S BB T e

o B AR TR AL L RC B UESE

WAl VAR Timer A 93 A

v A P AR TSR

» TR AR,

F A DIREES B TRR T 8

w0l R S SR AR,

A SN EAGE I 6.1 B,

MR G LR A LB S MSPRR0 BRI BE T ST LA SE .

DEALER FEMTEFLEBEALS.

DBEMELES TELHABENSEFESNT £,

QD BB ZHUMAGSHRE, SENESRTRARESH  BEE8E . BhniE
SR EEmES I SLEE T,

W LR C, DTN BRI Ry RC B,

NI & OB R B BT R



EE6am LTS Comparator_A

CCIIB

CAQUT
Set_CAIFG

|
|
i —J; T~20ps
|
|

05V,

.25V,

6.1 Comparator A B XEME

6.2 Comparator_A fY T {ERIBHIEIERE

6.2.1 BATIERE

Podca A T B ST AR HG B AR 1 0T 48 A B 0 B 10 i A S IR LG 5 B B IR L . S
AMARSKTRAMAGZH WG LESARE L. K2 ARET, HE . LRBLRF
0L T LA LR A 2R M) CAEX Lt 17U, 5 CAEX % 1 i B

Pl LCEEER 0T LU o FA BRI R RATH,. EAEALEANERT & X
W PR Al LI R R AT RE. BB BRMA G CACTLL B A48 80 L8 Ll fr CAOUT @
B AR,




MSP430 B ER 55Kk

6.2.2 BRBIFRE

Comparator_ A WEA BERELT .

O ITH B

Q@ THBEHERERATOTE, MELNEBGHARGS LRI IEA W T2 H %
)

@ EEEMREH AES (CAL.CAl IR &) SR AL EBNEARD;

@ BRI HLAHAR R A MAMEE AR O CAO Bt CAl A4 5)EE P23 M1 P2. 4 [

O EEEERAATERN 6.2 WEEBNBILL);

© HEIHESWREFENE

@ EREERBES.

6.2.3 REMAESHERE

AEARBERTEREERARS CAx A EZAERE BN RBRUH AR &
. REREFESE 6.3 WHERBEHES.

R ELEB AL CORANTHABARAENFHARS AX L RARET, 500k
RTTHS o H AR,

M CAEX R HMA LRI X, B EH Y CARSEL AEH A S 5 RN
I 3 B £ S e

S CAEX LR AT DA S M B, X A0, B AT LTI B R Ab e iy 8
B s .

CAOCAI AR Z SR R R AR EIEN R A Th REBS R L EBNE. AR
A,

CAO.CAT JMJi L8RS [ 0 P2.3 FI P2, 4 8,

6.2.4 HLRRBRE

BN LS T UET CAF IR BE TR HN BB HBH R, YW E ARG
SHERD ARBRMABEBRFLHN EMEARESBLIAR M EARD BEUR
RERMEB o THe Kasl28mE 6. 2 FRpkd.

B 6. 2T EM BT RG B NGRS RESNERE Y, B R
{i PR L B Y RO O A 0B DB

-



B6E HLHE Comparator_A ‘%

AR A

I

R AfERA

T UUUUTVUUULAN. o msmsgmm e
LT 3

B6.2 LLEBBURHET

6.2.5 ZEHEENTENER

SERREERETHAETE Veuw BT FET USRI EEBHITE -ITBAK.
N CAREFx (i e 4 & 25 KM ™ &, CARSEL {v % 5 £ & 65 TE 70 L1 & 35 5 A 5 K &
BROAEZHEBEREETUTEEAEEAR AEMUSE 6.3 FHAFSEEED . W
RSN 2 T ARIBHAEGEEER MEMXANTEZHERE R,

6.2.6 LLEERPHT

LlL&E4% A M CaE | hEiRE R T e &

Comparator_A B FET R UIE 6, 3 FFiR.

iR & CATFG E B L L TG & TR0 4 8 GEZ CAIES i35 . 1
B A p e gl CATE AR b 6B GIE BBy . CAIFG BB ek — b,
Hil g I G CAIFG BB 318

CAIFG fi tha] L%,

CATE

CAIES VE
; o1 o
Reset

1
L@ TRACC
POR

# 6.3 Comparator AP ES

SET _CAIFG




MSP430 B HET SR

6.3 HEBIRE

1. CACTLI HF{£5%

CACTLI B—4 S (MM FABR ZHFTBLTHREMBIEH#L . CACTLL F77 8
B8 7 W 6.4 P /5.

7 6 5 4 3 2 1 0
CAEX | CARSEL CAREFx CAON | CAIES CAIE CAIFG
rw-(0) rw-{0) rw-(0} rw-(0) rw-(0) rw-{0) rw-(0) Tw-(0)

64 CACTLI BER
MARS CACTLL Fr 48] MR ITIRAN 4 .
CAEX  Bit? Mot ds A B3R MR 10 i A C i R H 4048 A BRI B B i,
0 HAM CARSEL {3 .8 £ R
1 Bi AW CARSEL fi7 K (e 2 .
CARSEL Bitg LR A BH BRI R ILEZ BRI B AR Ve EEHR
HE R A S QAR ERMA RAPF B ARE CAl SRS A wRAL S IRB YR
BN LIS B A e CAV R ER, SR PRERSE NG S BRI H by &, L4
AHARETEAE,
M CAEX—0 i,
WA E ., HAESERREEHLAR . CALHA AR
I, CAOD $ ABIIES .
1 Vi EETHA B 7 5% . CAL & CAO 1] VAR A IE i A
BUAREGSHESERER:BXAR. CAl BABR
I «CAO 85 A B IF i .
M CAEX=18f.
{ Verrrr TR B AW L8R, CAT 8k CAO nf LLVE IE £ m 4 A
B YRS ERREREREAN, CALBAFT
5, CAO 85 A B f .
] Ve BB AN FEH.CAT 3 CAO WK RSH ALK
HER G SN EFE KL LS, CAY A S L5,
CAO R A F 5.




%68 [LH3E Comparator A %

CAREF  Bitsi~1 WEEASERERES XHUEFSEEE Ve,
00 WESEWIEXMA;
01 ZEHREST 0. 25V
10 SEBRELETF 0. 50V
il AR RESE,
CAON  Rit3 Bk A e LA B G LRSS A IR AZRIRHE.
FEHERT S LR EREABEM VM. AT 7 5 H# T

Bk,
] M
1 T3 .
CAIES B2 b f2 8% TP IR R I R,
0 LA
1 TREH.
CAIE  Bil L A T ERGES.
VR - | o
] .
CAIFG  Biw LE R A PR ER.
0 WHDTHBEER
1 B,

2. CACTI.2 5%

CACTLZ BE—1 S (UM B3RS T EE—E5MA /Bl aX0E
L. CACTLZ H#HF#0E 0 in& 6.5 Bk,

7 H 5 4 3 2 1 0
Unused P2CA1 P2CAD CAF CAQUT
rw-{0) tw-{0) rw{0) ew-(0) w-(0) ™w-(0) £w-(0) 1-(0)

#H6.5 CACTLI BiF#4

FEOH X CACTL, HEBB & T iEAN 4.
Unused  Bits7T~4 A& H,
PZC AL Bit3 CAT | Bk 4

0 CAT AMERILE BEE A
! CAL fEREEERERIHIA .
P2CAC B2 CAO 3| B AL




By vseoo SRNERSTR

0 CAO R{ERHCEFHH A

1 CAOFE R L3R YIR A .

CAF Bitl lbisds AW RN AR R
0 (R I hik SR EN
1 L8 A & H B ES A

CAOUT  Bit0 HERABEGES X~ U BEEFNNREE. ZMATE
(B LR .

3. CAPD HH %

CAPD B4 8 RSB ST EMEERNRERRANRMIIE. CAPD FEH
B9 & AP 6. 6 Frow,

7 6 5 4 3 2 1 0
CAPD? CAPDS CAPDS CAPD4 CAPL3 CAPIR CAPD1 CAPDO

rw-{0) tw-(G} rw-(0) rw-(0) rw- (0 rw-(0) w-{0) rw-(0)
B66 CAPDHTGFH

FECH A CAPD F£BM M7 RANTE.
CAPDx  Bits7~~0  Fdr88 A SBLIBE (b 47, e fr Moy szt F Hh 2 A M A B w,

VIR bW AR RAEE,
" W A {ERE
1 MABEE

6.4 IEFERITEA

A0 EELH CAL SR IERE, HEEAF0 25V
S R T RS, SRR AR LA :nmw
B GEE LA R CAL AR BERME, TN E BIRLILS R
PR QA 6.7 BTR. vle

RiEBERFWF:

# inclyde < mspdiQxldx. hi=

¥ ¥ Lk
iR E?

#define uvint unsigned ink

ffdefine uchar unsigned char PlEES
I
f# define heef BITG

uchar Flag=0;

H67 BRAREH



vold int_clk()

uchar i;

BCSCTL1S = ~ XTZ0OFF
BCSCTLZ = SELMI + 5ELS;
o

[FGEl &= —~—0OFIFG,
for{i = Q; 1 =] 100; i++}
_HOP()

while ((IFGl & OFIFG) | = 0);
IFG1E = ~ QFTFG;

void int COMPARATORA( )
i
P25FL = 0X14;,
P2DIR = 0X04;

CACTLL& = ~CREX;

CACTLI ! = CARSEL + CAREFO + CAQN + CAIE + CAIES,

CACTL2 = CRE + P2CR1:

1
H
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int_olk(y, R ok E k2
int_adc( ) Adiegn
_EINT{ ) AR R

adc flag=.;

while( 1

while(ade flag==1)

1
'

ADC12CTLO | = ADC125C: AR

#




MSP430 h L ER 53R

ADCL2CTLG &= ~ADC125C:

adc _flag = 0

2. BiEERRHR

AF ADC 09 A0 EE L PRI I R E
FRBERE - MEERE LK BRI UL HRAER B EHADC
WA N T ERRER A, CHET R

S RIRUR N
BARRF W F .

i include < mepd 30xldx. bl-
ftdefine uint unsigned int
#define  uchar unsigned char
uchar static adc _flag=10;
uchar static counl =4;

vord int_clk!

uchar i;
BCSCTL1E = - RE2051
BC5CTI 72| = SELMI + SELS;
do
TFGL & = ~ (FIFG;
forti = 0: 0 100: 144

_NOFC )

while ((1¥G) & QFIFGY 1= 0}y
1FGLAE = - OFIFG,

int_ adel )

PESEL = (KOl
RDCI2CTLO = ADC1 20N + MSC + SHTQ_2 + REF2_5W + REFON,

AOC12CTL] = SHE + JONSEG 2
BDCLZMCTLO = 0X¥10:

bl - i

KB, PLie

y
| M ADC BB S UM

RS RGR

1

READC, TEEE i &

716 HU4EREE

ST RT HeiE 2%
¢/ MCLK % 8MHz ,SMCLK fr 1MHz

R AR IR &

AL L G RS

SRR

JIRRERIFAA & 16 - ADC12CEK
ABEREFR . ®RE25V

77 A I TR AR S IR R,

J/ ref + = REF2_5V, channel = A0



=78 ADCI2 %

ADC12IE = 0x01, R RPE
ADC12CTLD | = ENC: fFRE RD Ml

i
# pragma veclor < ADC_VECTOR
_inkerrupt void BADCI12ISR (void)

uint results[ 107,

adc_flag=1;
results, count | = ADCL2MEMO; £ R RO BE G
count ++

int main{ void }

{

WITCTL = WDTPW + WITHOLD; HRHFETTH
int_clkd)s 3 ALK kol gt
int_ade(); iR Y
_ETHT{) JMERR R
ADCI2CTLO | = ADC12SC, LR

while(1);

3, R EES G
A HH ADC Ey A0~AT BB R AFAEF 1% g &8 e
YRR PS 0 8 & ORI S A ' T
E’ff]i‘:
HIEfE/Fm b, KAHADC

¥ include < msp430xlax. b=

fdefine uint unsigned int

TR
R T

¥ define uchar unsigned char

uchar static adc_flag = 0

void int_clk()

EpERae |
uchar i;
BCSCTL & = ~ XT20FF ; TR TR & BEIADC, ERTWEE
BCSCTLZ ; = SELM] + SELS; J/MCLE 34 B MHz ,SMOTK 3 1 MHz |

do
, 7.17 BUKER




B Mspaso A nERSTR

IFGL & =+ ~QFIFG:
For(i = 0; 1 = 100; 1++73
_NOPC )

while ({IFG] & OFIFG) 1= 0},
IEGLS& = ~OFIFG:

int_adcl

1

PESEL ¢ = 0x0F:

ALCL2C0.0 = ADCLZ0N + M5C 1 SATO_2 + REFZ2_3V + REFON;

]

ADCIZCTLL = SHP + CONSEQ 1;

'/ S

;

%

5

fOWMRARE R L By

SRR AD S

F7 R R LSRRl % 16 4~ ADCI2CLK
O BEHKAE ER 2.5V

/¢ SAMPCON {55 5 5 FF I A ol 0 72 A o5 T RO B e

ADCI2MCTLO = 0x10; ‘¢ ref + = REF2_5V, channel = AQ
ADCIZMCTLL = Oxll; '/ ref + = REF2_5V, channel = A1
ADCI2MCTLZ = 0ziZ, /¢ ref+ = REF2_5V, channel = B2
BIC1ZMCTLE = 0x93; '/ ref + =REF2_5V, channel = A3, $Efft{iaA [l
AC121E = 0x08; /i (R ER NS P B
ADCYZCTLO § - ENCq fiHREAD RSB

# pragma vector = RDC_VECTCR

__interrupt void BDCIZISR (void)
uint results[4]:
results 0 = ADCI12MEMO. PR M BHEER
results_1_ = ADCI2MEM!, SR N HHRER
results; 2. = ADCIZMEMZ, JPER R Hig s R
results| 3] = ADC12MEM3; SRR ORD EEHL Ak
adc flag=1; ST U R ES L

int maind void )

WDTCTZ = WITRW * WDTHOLD FORMFITH
int_clk(): fRIERT R R
int_ade() SRR E L
_EINT( )}, /7 ERETD B
ade_flag=1:

while{1)

!
1



ET7E  ADCI2 @

while(ade_flag= =1)

liu

ADC12CTLO | = ADC125C; ES T T
adc_flag = D; .-";,J'll ?ﬁ. Lllﬁﬁ_::lg;

J
4, ZiHE L REBR

A H ADC FH AC~AS R ZR R L RRN LY L8
HERYRERE, X £l EETERESR, Al LS
EMEERPEE, BREWRR, SRZDEORFREN
B 7.18 FrR,

HEBFUF .

¥ include <Imepd30x14x. h>

# define nint unsigned int

{ define uchar wnsigned char

uint regults(; SN A R ERWE
uint resultsl; FEX A EREREY
nint results?; HEXRERERNH

uint resultsl; T g L
void int_clik()

f

KB, BRI

!

WHHADCH & B

3
BEIADC

Wi
ail 23

ERERER

l

HEIADC, HiPilEE

uchar 1i;
BCSCTL1& = ~XT20FF ; SAFTIF XT # 5 & ;
BCSCTLZ | = SELMI + SELS; J/MCLK %% 8 MHz,SMCLK & 1 MHz B7.18 makES
do
{
IFGl &= ~ OFIFG; HJRRRBERTE
for{i = 0; 1«7 100; 1++)
_NOP() //HERE S FF
t
while ((IFG1 & OFIFE) 1= 0); SARERE R 1 SR EE EHH E

IFG1& = ~OFIFG;
{

void int_adc()

I
1

PESEL | = OxOF; /iR RD RIS




MSP430 B R 55

ADC12CTIO = ADC120R + MSC+ SHTO_2 + BEF2 5V, SO REE IR (E] B 16 - ADCLZCLE
ABEREREL SV

ADC12CTLL = SHP + CONSEQ 3, FLSEMECON (S B R PN R R4 2 i 2 i i o

ADCLZMOTLO = LNCH 0 /* rel + = AVcc, channel = AC

ADCI2MCTL1 = INCH L ‘ ref + = Alec, chammel = Al

ADCIZMCTLZ = INCH 2. - ref + = AVac. channel = A2

ROCT2MCTLY = INCH 3+ BOS: ref b = AVec. channel = A3, &% v HLinE 4R
EDCI12IE - = 0x08, e HE % At W iy

ADCI2CHI0 = FNC: W ATHERSR

# pragma vector = AKX, VECTOR
__interrupt void ADC1Z215R {void)

resutts0 = ADC1ZMEMO; O SR
results] = ADCIZMEMI 0 R
results? : ADCIZMEMZ, 3 RO REHR K
results3 = ADCI2MFM3I; S A0 iR
vold maind vold)
WDTCTL = WDTEW + WOPHOLD: S-S ANk
int_olk{ )
int_ade():
_EINT(};
RICI2CTLO . = ADC128C: i

whiie(1):

WA R MSP43OFI49 B ADCIZ R4 F G 3 BRI A AN BRI IEA A4,
B2 EAH e 2Z N HERRC LSRR ERETEN MIP430F149 #§ A/D B
BTt AR T T

T B TEAERARABE 2HEADCSA P B L ADC &4 PR 0Bl | TRETHAEL
FARRFERS LB EABGEH TR,
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> BT ETF PCH RS485 BHLERE

5 & 9Z  Flash 73588 M25P80 381

» & 108 BT FYD12864LCD MIHFEERVIRIT
> E11E BT PCF8563 RYRERIRIT

> E12E 1§35 USB EDIRIT

>»E 138 IRESKESRMNI
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ET PCBY RS485 &S

8.1 RS485 f8ifT

B KR 20 10 80 FREE K IR RRITT L BREN. JWNLRAED
AR BRI M. AR, R R R IE, & (AR R, 3
CALBEAGRREAGBFMEREN, RE RS2 O NET UL AWEREY
R EE A RE SR R . W LAY RS485 2 738 M LA, ¥ TR AT W2 4R
.

1. RS485 B EAR S

RSB REE R EEMBH. +2~ 6 VRA0", —6~—2 VHER“1L", RS485 F 2 48
R4 RS AR HETHEN S EE S RO RR, A ERANE2S
HMEA TR AHERF AL LR EY. ER RS LB ST 2 145 4,

T RS485 BREM%T -BEHNEINBEFR -4 ENEE AN, BERA
TR RS AFEE M AR - RS E M B OH A" "B R HEE,
BRTESHNES. SHEBFRATEBERABEY TN . HER FTHRANRE.
REDTEANESA,

O HKBEFELEE: RS HEORHEFFREHES HFAREHN TEISHARE
MES RERTRMALZ W MR ERTU T, EAMNEEZRT KEEE —EmiLE
iR RSB RSO EERY —7T~+12 vV, HERE R & B WL A
IEELE. YREKEPEERRBHEARN REEWEENETTR. EERTE0,



ﬁ MSP430 BENER SR

@ EMI A, R R A S PR RERIFEE- TR EER., mRRE - EH
FERFE(ESH) RAEUEHOE LA ERES 8T 88REB—-TERAWRERAAESH
MR .

BT PCHBIAEA T RWHE RS232 B0 W 5 B0l AR PC L HLK RS485 &
B D 3id RS232/RS485 Frse s B ¥ PC #8811 RS232 (S B RS48 55 i FHMRIL
REZATLARSEIFREAMRBFRENTS, Q@4 P LS UE. TUEEERS
HA55 % RS485 REME R F.

2. RS485 B4

HHET AMETENTLKRKTLT., EERKEENFET ATUREERERY
FISIRAE . TEMEA RS485 #1163 TR M MF A RE M RS485 BB HE, KBEREEL
B ATKBE R ARE LSRR ERA L XS M EE T ESEE R ARRAELSY
W, BiE 1 RS485 MK M B AT 200 m, BALHEHEAPASNEZERI200 m
HOABREERS M AR ETE. EERT RS TR BRI o0 s 8855
KOBRETUANN S ik, KR8, it |° RS485 WE KM A LI k9.6 km, 2
FEHETREAGS TARARGREEN R ER.EREM Aﬁ'ﬁﬁﬁ&%iﬁe#u L
)% S B 5~ 10 k. 1 3R B U 45 BT 5% 50 km,

3. RS485 15 ¥

PBIRTh MR SR B RN W R AR B M. AW SR ER, ik
BWTF LS.

> ARA—- AV LR BRIV AdERE, MARBENF 3 B KE
NARRKE . IMES METHNEHFEN A EEMEHEE. AAMNEEERSR
L ErSEs HERRE PRI L. MEACEENER B EEEN
BR HEARERSBRE T, FERENEFSES B ARRE S 5SREEA.
ZERESREN TR,

PO ESRFEEN R ERNFEL SRS EEFSHEE. FALRER
HHTERMAESEY  RRNTAARBERA T ARGRS 85 -BA% AT EK
ANERLE BEE SHIRNOD LI HTIEL,

b RSASS ARG R B - FEFENR B A ARASAHENE, £ EE0 . FE
IO T A A Rabl 8 NSRRI T DRMHER N, e
. it b AN ERNEE BN SETRMRN, DER S S A F L RS
W R T LA EBLR, M- SALRAHDELZE. £8 MAXIM 2
AER AR UHABEF AN N EERNGHE R ERTEL TR, B2
RA—RBRENRN Y ESHEREE S PR BT S R AR SR




E8§ BT PCO)RSISs SHEE

1R T T E) A 3 6 el DA AL .
| SRS TR R I S e L o . RS485 [ 7E B4R E A0 B FF 06 R R U A0 R B A
PH, e 7E RS485 WAHE 120 Q. MY THESERNMHE. BIAEH
W& m M SRS 100~120 0, RMEERFERELENBE - R4, LA
EHENESROR M OERWEERGEEARES. D —WLLEEREY
EREAARERCER. HA-RaF CREHERRSTUTERERLE, ARFC
MEEENES FEENEMLERBR#ITE. FE LR _HRENTEY
BOXRHFERRIHEEM PR BT R H ARG R YRR RN R
S, AN EESRENAN. . THBREEE.
4. RS485 HF KK A
RS485/MODBUS ERERTTH—FAER -, EGSESHARAFE, MARELS
RS485 M & WA £, S B AT, RS485/MODBUS T LB —% X F, HEm
R 7 i th ) ) ¥ 1T SO RS485/MODBUS, R EHMB A #, ik, RXEE HART fREE -
MEROEEFEE, ANERES .M RS4S NERBORFESEMARLE L, £0EK
iR F RIS/ MODBUS UK ERFTEREM AR EILFEARESRE,

8.2 LAV EH

ZHHEEHBEAFBETES ERC2EMNF
M TEHITEAARZNEENN.

ZNAETEVRET B EEI Py, & r 7 1 1
EEARRA AT REEATERL - - ENEHE ] ] [Ru] [Kia]
AL B AL R R ST ERMRSRM, [
ATREHESTH. ZHERHREEEHNE L1 gxan BT4B prap grag
%

FIEE A - E ARG S PC B R i sE, D! BRBRNEALNE
29 K M RS485 T PC E it RS232 M4 RS4RS HH B M ML & . PC AR
RH VO 16,0 kT - HEAREBTT .

O WL EEREREA R s AR

@ EBGEBERECER ST R RS E)

O HEWEHRELS A EEPBREE.

TG H A FENRE.

PC K= 2324855638 |




MSP430 BRHEM 5 Tk

L MBRLERF

if(m_ctrlComm. GetPortOpen( ))
n_ctriComn. SetPortQpen{ FALSE) ;
n_ctrlComn. SetCommPort(1}; F IR FE coml
m_ctrlConm. Set InBufferSizel 1024);
m_ctrlComm. SetlutBufferSize(512);
1f( ! n_ctrlComn. GetPortOpen( )}

n_ctrlComn. SetPortOpen( TRUE) : T &8O
else

AfxMessageBox( "cannot open serial port”);
m_ctrlComn, SetSettings("19200,5,8,1"); // T ¥F% 9600, KLHEK .6 PRIEN, L 8 L1
n_ctrlComm. SetParityReplace("");

m_ctriComm. SetInputMode(1); L EmD T HN AR TR
m_ctr1Comm. SetRThreshold(1};

CBRIRAE SR ERERE TG EFRY T LA & — R EOK IR A OnCons

ST

m_ctrlConm. SetInputlen{0}; HRBYBEEESEELF RO

w_ctrlConm. GetInput(): SRR PR iR B EE
RIEBR

void CRs232Dlg, ,Onsent()
UpdateDataf TRUEY
char flag=0;
Jiint templ = 0y
char temp=0;
Jitempl = m_bb;
if{m_select==1)4
if(flag==0
i
n_ctrlComm. SetSettinga("19200.4,8.1");
temp = m_add;
CBytelArray array;
array. RemoveRl1();
array. SetSize(l),
array. SetAt(0, temp);
m_ctrlComa. SetQutput{COleVariant{array) }; J R
tlag=1;

m_gelect =0,



E3® BT pcwRsiss Some gl

UpdateDatal FALSE)
return
}
i [THEYR ¥ 9600 R .0 T BRI TR
Updat=Datal FALSE) |
Updatalatal TRUE) §
char Txbatal 10074
int Count = a_dl. GetLengthi},
foriint i = 0y 4 = Comnty L4}
TeDatal i | = wu_dl. GetAt{i);
CHytahrray ArTay;
arcay, Remover]1()
arcay, SetSizelCount)
far{i= ;i< Coant;i++ )
array. Selhei i, Txlatali])
n_ctrlConn. SetSettings( " 19200,5,8,1%),
u_ctrlCoss. SetOutput(C0leVariant(arcay) ), AN
|

2, BITHRE

EfTHCR A2,
BT VO 0B BT % 1 L8 b O 100 . I i

Be! EHaR

3. R E ¥ 5 A Th b
AEAERERET PCHEMEETFAN VO SRENFMREERBERRN GG, &



MSP430 B HLE SR

BihEsg 4 AT ALY T AL R R OLE AL E BB T G008 bl A gL A R S I
SR FENEERRGS) LED EERGC ARG HE. EETTRE TR AE
EaR iR TRz BT LRSS RER A1t

P MNP RSB T R R R 5 0x01,0x02,0x03,0x04, A% FR RY
FIR R LR AR BB Xk Bt E TRENKE —FF.

PO FE TR P AL BB LGS AT AR R RR U EE AR &4
. RETERMSHAEHRERERMELNH MG RESIE 1.2.5.4, AH#IK
i dp 4 5 M WoR RS G,

ZHLERHRAT EHEIE -4 ML

5V Mokt PC 138 3F bk 5 BT 2L 47 3 1t
R0 1m c 1 ZHARRAERG T RE . T RES.
was 4R 51 8 Joiwr  BESEEREAKIAAN A
DI 4|5t oapl2 RI |7 EHFEEERAKREHE CPULEFRKER
MAX48SpoNpl 1209 B TFRUARAR ., ALY
FRERFFURNE R PR MH A,
B 8.3 WHamigit AR R (B I o B A AR R R - SN0 1 8. 3 AT
M 8.4 F7R.
O

KETIH, widthets

AR LY (Tt
B REh R )

Frehl, &R

¥R T A AN LA
A
E TR 4
# BEEH S
Hikar 4 hE, 25
tr S RAKLRD
i ¥
= Sak: Ty Gl
() R& I BERER (b) B A R
B4 HEE



RRRFIT BT

# include - ‘mepd30xlax. h e

Hdefine uvint unsigned nt

H£8F BT PCHY RS485 BB

fidefine wuchar unsigned char

ftdefine RS485 BITO

fdefine LED1_ON PB&DINi = BIT7.P&0UTR = ~BIT?
#define LEDL OFF PSDTR' = BIT?,PGOUT| = BITY

fdefine led HIT?

/75 3L LED P Y

const uchar segnent[17 = |0xc0.0x£9,0xad , 0xb0, 0239 . 0x92. 0xB2, 0xF&, 0xB0 . 0x90 . OxFE ) ;

urhar stabic add = 0x5.
uchar static add flag=0;
uchar static com flag= 0.
uchar com -~ 0
veid int_clk()
:
urhar i;
BCSCTL1& = ~ XT20FF,
BCECTIZ = SELMI + SELS,
do

IFGl &= ~ OFIF(s;
for(i = 0; i -7 100y i+t
_NOPC

winle ((IFGl & OFIFG) 1= 0},
TFglé = ~QFIFG;

CATH AT R

P/MCLE Yy B MHz ,SMCLK % 1 ¥R

iﬁ %{}R {g% i;;*fﬁ E

ORI G

VIR L W EE I

I.-'.-,\\")!'-!--I*‘I-:':"!Z-*I‘nl--ﬁ-'.\:'K'***é(-5‘3**'!‘*******'){';‘.**'i‘.-x")‘r*-lK****

I H ST MR R
T
iinct LA
L T R L T S S S
voud int_gpic
!
PISEL| = 0x0E;
UOCTL: = SWRST.
JOCTL - CHAR ¢ SYNC + MM,
DOTCTT.| = SSEL: + SSELO + STC,
UQTCIL! = CRPH;

A R R Y

SO3E TR SMOLE # ) SPL g b



B mseaso gpmERSTR

L
I

U0TCTLA = ~ CKEL;
UQRBRO = QX02
[JOBR1 = 0X00;
THIMCTT, = 0X00 .
ME1: = USPIED:
UOCTI& = ~ SWRST;
IFl1& = ~-UTXIED,
IE1& = ~UKXLED:

E3DIR| = RIT2 + BIT4;

write bytel{uchar bvte)

'

OTXBUF = byte;

while( { IFGIEUTEIFGOY == 0)

IFGlE = ~UTXIFGD:

displayl uchar data)

P2DIR| = led;
E200T| = led;

write_byte(segment| data ‘).

P2OUTE = —Jed;

K

int_usart{)

]
1

i

BLCTL! = SWRST:
UICTL| = CHAR 4 MM;
ULTCTL| = SSEL1:
TRCTL| = URKWIE,
ULBRD - OXal;

G1BR1 = X1,

DMCTLL = 0Xe

W2 = YTKEL + URKE] ;
ULCTL& = ~ SWRST:
IE2 = URXIED,
PASEL" = BITG + BIT7,
P3IDIR| = BITG:

sent_byte(uchar data)

|

//CKPL CRPH. 01 I+ Fif 48 & B s

F/SPLYIBLIRE

AR E A T

FIUTKIRGD = 0, R I M & 2

FA{ERE 164CLK
.-'fl ."-.l E (ﬁ 'ﬁ
FPE 0 184CLK

SARIT TR 24 SMCLE

SRR 19200

£ 58 i e i o

SRE IO MEERNE M

R AR



E8E BT PCH RSISS SHES @

while{ { IFG2&UTEIFGL) ==0);
U1 TXBUF = data;
delay()

1

uchar i

for{i=0:1 <= 200:i %4 )
# pragma vertor = UART1RY VECTOR
__interrupt void URRTO_RY_ISR{wvoid)
{

uchar data:

data = UIRXBUF;

iF(data == add) £ PINTR T A HLHLAE « B B 0B BRI A 00 55 S MR
JIF RIS LA R R

UIRCTLS = ~ URAWIE:
add flag=1;

return;

if(add_flag==1) SHIE R E S 2 ER — A AR B R W iR B AL At
SRR B B

PZ2OUT . = BS445;

gent_byteladd + O0x30);

sent_byte(data):

com = data— 0x30;

delay(l;

P20UTE = ~ R5485

H1RCTL| = UGRXWIE:

com_flag=1; REE Ry o
add_flag=10:

t

int main{ vaoid)

WDTCTL = WDTPW + WDTHOLD



ﬁ MSP430 BRAEHSKE

int_clk();

int_usarti():

int_spi(}, EREAEE
PZ01K = R34BS:

P20UTE = ~RE485;

_FINT(};
while(l)
if(com_flag==1) LIRS EERE TN 1 LM R S

if{com==3) |LED1 ON;display(10};display(10} sdisplay(add) ;display(com) ;!
if{con==6) |LED1_OFF;display(10);display(10) sdisplayiadd) ;display(com);:
com_flag=0;

i

while(13;

BT LA R EEA SRR R AN EAS AR S EM AL, A &
PLE {5 A H AW 2 BB
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Flash {34£328 M25P80 {1y N/ &

é+m|:+

9.1 # &

REFRHKTHEEANRBEGABHREN - H SR, THEE -
MEEA R RNV AT A SREREZERENRER SRR BT REE 714
HUEHBEMELR, BEAM EPROM B #F Flash WAEEFBLUBE L ER, MAER Flash
MZSPXX R VRIBE R R B H P 8K P W LUR IR S Pl Bl 742,

AR R M2PS0 FEFH I A,

Y BSR4 G LR SM ABEB DI Nand Flash 2848,

oA 2,736V AU AL RIE IR | pA (R R

FARER SPITH U HRAELAFUNERER. EFETREABE . SN HREH

25 MHz;
» M2SPRO U 16 MR B BRAT 256 AR B0 04 256 N
 ZTFRN L6 TR E TR SRR (R BIET ] 16 ma) (AT (512 Kb) BRI
fECB Rt E] 2 < R B0 B K (8 Mb) SN B 4R CBLATIRE) 8 o)

w B BRI R B R 100000 3, 8t 20 AT R R L 5F B R A Bk R A IS
5L e,

FARFSEA AT REERNT BB F75, DT, . X8 ™
(WLANYBIE DL RAIL 0 & (ST R )2 10 R

9.2 M25P80 5 MSP430F149 By FE 4 EE

MZOP80 & & | WM N B &L Flash, EBIGI B WA 9. 1 Bk, S BES)BEA 4w



B vsroogrnEsTR
Fu. | BT,

F o1 M25P80 B3| BIThAE v 4B
RIS S
k 5 | B i
sgi spvec 2 | Q| REEESS
I ) W | SRR E
vss 04 500 q VS5 i
; D w;ﬁrﬁ?h -
B9 1 M5S0 RIS BE H R . | q“_‘rn_].;# __________ llllll
7 HOLD ‘Eﬂ-"’f&*— ft(cﬁ,ﬂ—ﬁ’f&
e T Cvee | wem

MZ5P80 5 MSP430FHS B A VLM EREERF |, L BE R RES.
B LA KR R 5 P40 sk R IR 9. 2 BT,

V33
T
C221-J:104
N 5
V33 veC
SIMOD 5 2 SOMI0
UCLKD elox O
CS Flash 7Y
S 1w
L | HoLD

GND
l M25P80

B9 2 MISPR0 5 MSP430F140 BB EER

9.3 M25P80 B35S BIF

MZSPS0 L FERIRIESE 468 12 B TS O ME § f. MIEHTWT 5ot 3]
A BHAD AARRA S R S T B ATER AL T 03 F i, BN
5 OB 205 4 K BR) (M25D80 LT LRSS BB . 1 5 BT AR T
UARMERT T B AR T A0 TR B MR R AR %5 P 6B 0 I 0 L 77

s
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R

‘ F9EF Flash FH#3% M25P80 BV

—RBAE MR LLHAT T SR, BREEMUSEE BRENER.
MZEPS0 MR A EABE -8 MBFFS LB WHE 9.3 iR,
7 & 5 4 3 2 { a

EWRD Qi 0 BF2 BF! BPO WEIL WiP

B3 REFFHMEN
N g TR R RN E T HETIRE NG,

SWRD Bt GRPREM. 5 A W S EL T B
= e

BP2.BP1, BPO  Bitsa~2 BMEEP0. RO LS T TEY 0K 5. Sk
% 9.2 3.

‘ WEL Bitl TSN, ST 0. S AT K
FEUERET AR BR BRI S LN, ST 1

RO TSR R

WwIip BitQ TORBFRAN. M I ERLTRE.
H 4 TR 9. 0 ],

£9.2 HFPEE

RESHFHHNE HieBNE

P2 P} BI T4 1 3 | A HiE

! ) o % i

o oo [ [ #uwsx | BI-BAK
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5. £#F ViU (READ)
EF VAN WA 9.8 Bra.
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BT AGE S — W LIS A T~256 F WA, AL RN H BRRRERS ST
EAMS 02HRETE 24 RS B FEHIRE A 24 s HLCAZ3~A20 RARLI)  BEABYM
Bt B2 H 256 FALRETRE SOF HAI AR AN LT TR 4.

9.4 RitaAl

L BmBRFRER MK 90 KR ERE |
i Flash B —HEBEA R TN X RITPERE igsﬁ?’?#
7OMZSPS0 BRI A FERF L RE T LRSS | KBTI, ke ]
RERAARN CRENRSE. — Ak

o [ 2t [ : HALSPI L RS

BRI | LS ||

# include < mspd30xidx. hi- | Witk str¥rsgt | |

i def ine uchar unsigned char 1 EXHE

# define nint unsigned int RSRAEID, R

H define spi_cs BIT1 | 7 B

# define da cs BITH

i define Engble PAOUTS = ~ spi_cs; .10 HEH
fl define Disable P20UT =< sp1 as;

uchar strf 256 |;

uchar T,

vold int_cix(d

uchar 1;
BCSCTLLS =~ XT20FF, R AT RH B
BCSCTLY | = SELML + SELS, JUMCLK A B MHZ,SMCLK 37 1 MHz
do
IFG] & = ~OFTFG: LEEESRRERE
fForfi = 0; 1 100; 3++ 1
_NOP{ 1 R
while ( (IFGl & OFIFG: 1= 0), M EE R L MBS

1EGlh = ~ OFIFG.:

vold int spi()




| MSP430 SR HE S XK

P2DIR! = sp1_cs;

Nisahie: SN {E R

UOCTL] = SWRST:

UOCTL = CHAR 4 SYNC + MM,

DOTCTL| = SSELI + SSELD + 5TC, S/3 88 L SMOLK 4T % SEL (i S g
OOTCTL = CKPH:

UOTCTLE = ~CKPLy JCKPL CKEH: 0L FANE R, T R b
NOBR) = 0X0Z

D0BRI = 0X00;

UOMCTL = 0X00;

ME1| = USPIEQ:

UOCTLE = ~ SWRST;

TR1%&= ~ UTYIED,

IE1& = ~TIRX1EQ;

PISEL = 0x0E:

PiQIR = BITZ + BIT4:

write_hyte(uchar byte)

BOTXBIF = byte;
whi led { LFGL&JTXIFG0: == 0)
IFG1& = ~ UTXTFGO

uychar read byteal:

uchar byte;

O TKBUF = 0X00;

while( (TFGIAUTKIFG0: == G},
IFGLlE = -~ UTKIFGO;,

while( (TFGI&URKTFCO) == 11,
byte = UORXBUF;

returni bytel:

void busyl]

uchar i;
Enahle;
write_byte{ 0x05%; ERES T

whilel{l)
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1= read bytel).
1& = 0x01:
if(i= =0) iDisable:break:!

j
write enablel)
{
Enahle;
write_byte(0x06); £ MRS
Disable;
busy( };

write ar()

write_enablel};

Enable;

write bytel0x01); CRERTATEN L
write_byte(0x021;

Disabla; *
busy{);

3
1

section_eraseluchar addl.uchar add2,uchar add3)
]
write enable():
Enable;
write_bytel0xDE) MRS
write byteladdll;
write byte(add2).
write_hbyteladd3):
Disahle:
busy( )

write data(uchar addl.uchar addZ.uchar add3,uchar * p)

1

uchar 1;

Enable;

write byte(0x06) HGlRER S
Disable; '




My vorso s pmw oS

busy(}:

Enable;
write_byte(0z02};
write_hyteladdl);
write byteladd2);
write_byte{addl};
Tor({i=071i<l200;i+t )

write byteli};
ptts
}
Disable;
husy( };

!
]

read_datatuchar addl ,uchar add2,uchar add3.uchar + p}
uchar i;
Enable;
write_byte(0x03);
write byteladdl}:
write byte(add2}:
write byte{add3);
for{i=0;1i=72535;1++}
# p=read_bytel )
pHt

Disable,
i
fast_read{uchar addl.uchar addZ,uchar add3uchar * )
;
uchar i;
Enahle;
write byte(0x0b);
write byte{addl};
write_hyteladaZ);
write_hyteladd3):
write byte(0) ;
for{i=0ui=255:1++4)
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%9

zr
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Flash 754258 M25P80 15 @

¥ p=read byte();
p++ '

Disable;

bulk_erase()

1

write enable();
write_bytel{OQxcT);
Disable;

busy( )

powerdown( }

i
|

}

Enable;
write_byte(0xh9};
Disable;

pawerup( )

1

Enabla;
write_hyte{Oxab);
Disable;

read 100}

{

Enable:

write byte{Oxab},
wiite_hyte{0x00};
Write_byte{0x00}:
write hyte(0x00});
10 = read_byta().
Disable;

int main{ wvoid )

|

uchar » pq

uint 1;




B vseano srnE@sRE

WDTCTL = WOTPW + WDTHOLD;

int clk()s

int_epil);

D= 8try

for{i=0;1 «= 285;1++)
i

str i|=1:

Il =read_I0(};

write enabled 1

write srii;:
section_erase(0x00.0x200,0x007),
write data(0=x00.0x00.0x00.p};
read_datal0x00.0x00.0x00.p)
while{l]};

ERBEMNHEELE T mM:

» A HFTE IRV HAORIR 7 P R EE . ARMEREBTRE AR GEE AR
T B R SPLAETRB ORI BTN F, EAES L 5.2,

 EERETFHE RENBERRA L REFTEAD, A SAREFFEN WIP ik
UFRARIDZR A RPITEELHS.
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3. EHEROGES

FYDI2&e4 a2 P LEFBEOM XK, X2 MESHARES

i Akt 10,3 BT,

£10.3 EFHEROES

™ fig W WA
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DR=1'O %M | A& RETEREENES
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5. itk E
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RARR AT R TS R B A R S TR

B = *ﬁ%%ﬂ%ﬁ*ﬁmf
10.2.2 AEERNTE
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T I S o . TR
SlA s e | e AR LR A R R A B9
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AR RAM o i TAFINE
j CORAM IRAMGRAM)
Mo & RAM 3R BIE D7 ~ 10 (DDRAM;
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] HHH
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o] o
0 Al vl o | RUETA
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Hil
21| 0| Bl gaEs A
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ALCD TATREFATHREEHEFER, A LCD BEE/ 458057 % B 1%
iid) g

cs_/ \_
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— A — tﬁmﬁ%»{ ‘*E{\Iﬁiﬁ*‘
- BIET - B2ET

10,2 ESTFRTYEERESNER
AR BE 1 AFNRRELFE 3 FENEESRE.
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B vseoo gpnER SR

WMAFEHANDIDRDI oo 0 SR ETHABREF DNzt 41~ 0 #HA,
R TET SN SRR RSV EwEMES. B CS—HAE.

10.3 AABEIRIT

1. ICDEOBE®B
LOTY s BB P TULER T 1005 s, M+ MSPAC A MBI AR BN EA R
HOPRRPIT LERFL SR AR TEF R EEEMNESHERFMB VO FRDY, T
T8 DA AT T A 2 ke A {0

2. ADC B K

AR ARG 2 B ADC AT LU [ EHF R EERATEADIK
ﬁﬁ%i%ﬂhﬁﬁ#ﬁmnﬁ%ﬁMﬁﬁ£AMJ#ﬁ%ﬁ&HﬂHLDLEmMKﬁH
B RAOHE ADC IO HEIMTEMT — 4 RCEHEE. 54.PCBERL ADC A5G4
RAERI T ALAT AR KB G & Ll B 5 —2 PCRZiT oM .

IP1
%L 1
Y
VAQ %
“ﬁﬁ——g w3
p
— 7
. g ADCO R16 AINO
1% 10kO Iy
— 11
: }% =l
B 104
YO — 3V 15
10 kk2 T1eader 16 ~
B3 LCDERITHRBORK B10.4 ADC EHB%

10.4 EFEZLT

MR BT R £ B IF U B MSPA30FI49 B R ADC 1T AJD BRI
f LCD SR, R DR R ER R FRITFREY L ADC FHFRE -3 0AE 105,



BIE BT FYDISGLCD HF SRR

i 10, 6FIE 10,7 Bk, B BRENRT . EEESIF L ADC # - BRR B ERF DS
1 R LOD SRR T LAR A (0 S M B LOD BB &

ADCHETAT]
ERHRER
A AN
AT L0DFR YRl BHH TR N1
HHERER
5e TR e
”]‘.5 iﬁ#mﬁﬁ E 1“6 EW%&;E%M*&E E lﬂ.? AD‘C ?EH’%E
HiEBFOT.
# include < mspd30xl4x, bl
fl define uint unsigned int
f define uchar unsigned char
SEoN % E ¥ Wk s E ks o2 k%o oroF o roxoexow o ks xcefine lodw ¥ o+ & ¥ %/

B deline LCD_CS  BITZ
ft define LCD_DAT BIT4
Hdeline LCI_SCK  BIT3
# define WR BIT2

# define RS BITL

S OE R E H R ¥ XY N R ok K RN R OE R R OE A E R K OE N KX KL R R EFEE R R 4

uchar charge = 0.

uchar SYRCH = Oxfe; SALCD g Rl
static uchar adc flag=0:

static uchar time_{lag=0:

static uchar count = 0;

uint AD_TEMP =0,

float Al1=10,

vaid ink_clk(?

uchar 1

BCSCTL1% = ~- XT20FF ; STTR AT R 3R

g



MSP430 88 1 #| BLEH 5 30 8%

'
;

BCSCTL2| = SELM! + SELS:
do

]
!
1

TFC1 &

~ QFIFG;
O 1 =7 100 14+

for(i

_KoP(y,

while ((IFGL & OFIFG) = 0},
IFE1E = ~ OFIFG:

void get_clk()

iy

P6DIR| = LCD_ SCK;
_NOP{);
PEOUTE = ~LED_SCK;
_NOP{ ¥

_NOR(Y,

_NOF{ 3

_ROB( ),

_NOP( ),

P&OUT| = LCD_SCK;
_NOP( ),

_NOPi};
_NOP(

Nop(y,y

_NOR( 3,

_NOP{ 3

_NOP(};

J/MCLE % 8 Mz, SMCLK 3% 1 MHz

MR

AARERER LW SRR R ST

void import{uchar com.uchar dat)//com=1,rs=l.con=0,rg = 0;

i

uchar i.temp:

B6DIR| = LD DAT:

B6DIR| = I.CD CS;

PEOUT| = LCD (S,

tenp = SYNCH;

tempk = ~ WR:

1f{ com) temp| = RS;
else temps = RS,



% 10E HETF FYD12864LCD Hﬂﬁ?@}iﬁﬂﬂ&ﬁ- »

for{i=0;1 <=7;1+1)

!

if(temp e i&0xB0) PeOUT| = LCD_DAT;
else PEOUTS = ~ LCD_DAT;
get_clk();

temp = dat&0xf0;
for{i=0:1 «<=Ts1++1

!

if{ temp-£] I&0xB0O) PAOUT. = LCD_DAT,
else PoQUTE = ~LCD_DAT,
get_clk():

|
[

temp = datbQxQf

temp = femp- 4,

for{i=0;1 «<=7;i++4)
if(temp-xT 1502800 PeOUT = LCD_DAT:
else PEOUTE = ~ LCD_DAT;
get_oclki};

h

PeCUT| = LCD_DAT:

P6OHTS = ~- LD _C5;

1
r

print_siring(uchar add,uchar * pt)
uchar i
inport(0x00.add},
for(i=0:ii++)

1)
1

if{ » pt. == \n) break;
mnport{Ox0l., « pt);
pt++ H

print_han{uchar h_neima,uchar 1_neima)\

inpert(d=x01,h_neima);

inport{0x01.]1_neima);
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L

print_fleat({float data)

!
L

i

uint. temp;

uchar al,a2.ad.ad;

temp = data » 1G040;

al = temp/ 1000,

a2 = {temp—al = 1000} 100,
tenp= {(tenp—al » 1000 - a2 = 100,
al = temp /10;

ad = temp % 10,
inport(0x01,a} + 0x30);
inport(0=0L,. 3;
inport(0x01,a2 r 0x30);
inpurt(0=0i,a3 + 0x30);
inport{Qx01l.ad + 030},

void int_ Llod()

1

inport{0x008,0x30) ;
inport{0x00.0x01) .,
inpert{0x00.0x02};
inport{0x00.0x00) ;
inport(0x00 . 0x06 ) ;

int_adecf )

J

PG3EL| = 0x01;

RLC12CTLO = ADC120N + SHTO_2 + REF2_5V + REFON;
ADCI12CTL] = ADC12SSELL + ADCI2SSELL
ADC12MCTLO = 0x10:

ADC12IE| = 0x01;

ADC12CTLO| = ENC:

B pragwa vector = ADC_VECICR
__interrupt void ADC1215E (void)

i

|

while( (RDC12CTLI&0XOL Y == 1),
adc_flag=1;

7R BOD IR B

JERFE R FERT I A 16 - ADCI2CLK

BB RE 25
/{ ref + = REF2_5Y, channe)
R R

/MERE BAID e

BT

AD



AD_TEMF = ADC12ZMEMY ;
1

void int_timerd)

TACTL| = TASSEL] + TACLR + ID0 + ID1;

TACTL| = MCO + TAIE;
TACCRO = 5999

1
1

# prayma vector = TIKERA]_VECTOR

__interrupt void Timer_ A{voicd)

gwitch{TAIV}

rase 2, break;

case 4.break:

AR DR BEE ADC 1

/e EE SMCLK fE J 5 il 5% RS8P .8 9
SR 3 B
iR R 10 ns

case 10;if(adc_flag= =0){ADCI2CTLO | = ADC125C;ADCI2CTLO &= ~RDCI25C: Fhreak;

default.break:

]
int main{ void }
WOTCTL = WDTPW + WDTHOLD;
int_clkd};
int_ade( )
int_led( )
int_timer();
_EINT();
while(1)
{
while(ade_flag==1)

1
i

AD += AD TEMF:
count + + ;

if{count == 1007

AD = AD/100;

Ab= (AD % 2.5/4096);
inport(0x00.0xB0)

/710 ms AR R 0 1

SERMED
Ry R
/¥ ik LCD
£iM 1 TIMER
L d: el
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print_han(0xhs,0xe7);
print_han{{Jxdi,(xb3); Rd:iN:
inport( 0x01,'.'Y;

print_float(AD);

inport(9x01,V'}; JBAEEE
mh=0,
count = 0;
AD_TEMP = 0, AYEER
i
adc_flag=0; IR E

'

B EEE S FHEEE LB TH MSPA30FL40 B A/D S5, Fia B %
LCD WP it
R IHEF oA AP IHLAL LIV EENURAASHRE RATUSL T RORETE,
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EA L R A EER AR LR
YR, HTERRRULN LED EARHE . E8% *
AR EFR MEEXMALCD 8%, XTLOD ER [ RET1H, MeaihE 8
BOHEANERENLETE DEANE FHREARN
W AR FE A, RO E R T T A [ aE. ]
PAFE E A AR S A B SO S B R R AT X A ¥
AT

Al S HRIET

H# include " mspd30xldx. k™

S48 include "led, " TR

/8 include "key. " .

Hdefine uint unsigned int B4 RSt HRER

fdefine uchar uns.gned char

# define SDA RITO

# define 3C1. BITI

#define DIN FLIN

fdefine DOUT P1OUT

# def ine DMK PIDIR

f#f define S 50A DODIR = 5DA.DOUT| = SDA

ff define C_SDA DDIR: = STA,DOUT& = ~~SDA

# define S_SCL DDLR = SCL.DOUT = SCI,
fdefine {_SCT DRIR = S5CL.DOUTE = ~5CL

# define SDA_TN DDJR& = ~SDA

# define HREAD SDA {DINESDAI

#detine delay() _NOP(},_NODP(),_NOP{).,_NOB(},_NOP()._NOP(). KOB(), NOP(), HOP{). NORCY,_
NOP() . _NOP(), NOP(Y._ROP(Y, NOR(Y,_NOP(),\

_ROPC) . NODOY, _MOPC) . _NOP{),_ROP{)._HNCEP{),_NOP(),_ NOP{)._NOP(),_MNOP(),_NOP()._NOP{), HOB
1y NOPCH, WOR(), _NOP(;

I S A A K—-E%**********I—MKK-I-\F*%%*%**-H***;'{

uchar stavic key flag=10;

IR SR ¥R R R o® s e ¥ o X OF ¥ XK X K K K K K E R R OE E F % K ¥ F R LN F K K[
uchar temp=0;

uchar arck;

uchar rom_sed| 9 s

uchar ron_gec| 77,

.."")C'K':-:)')fﬁf--)‘-{--\‘.i—'*?'-iq-:i:*{-ﬁ-*}(!)ﬂ****-ﬁ-*******}:.};“

R N T
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F o ¥ o x ox % ow w & o owow o % o ¥ % op ¥ x oz ¥ wdefine lody ¥ ox o x ¥ x

§ define LCD_CS BIT2
# define 1.CD DAT BTT4
# define LCD_SCK BLTS
if def ine WR BIT2

4 define RS BIT1

SEOE OB K O R N N R £ X K ¥ X R K K R K F R N K R N K R K X R F K W ¥ ¥ % ¥ % ¥/

uchar charge =0;

uchar SYNCH = Oxfe;

wchar Lime = 0;

uchar hour = 0,min = 0. =ec = 0;
uchar slatic ade_flag= 0
woid int_clk()

uint i;

do

BCSCTL) & = ~ XT20FF;

IFGi& = ~OFIEG;

for{i=0;1 <= 10001 ++ )
_RoB¢)

whilef TRGLEOFIEG] = Q)
BCSCTL2| = SELM1 + SELS

void get_clk()

P6DIR| = LCD_SCK:
CBOB()

PeOUTE = ~LCD_SCE;
_HOB(

_HOPL ¥y

_ROP( )

_NOR( };

_Nor(

DPEOUT| = LCD_SCK,
_ROB( )

_NOB(Y

S BRE S E

J/BET XT2 15 QN
//CLERR Oscillator fault flag

/ /SELECT XT2 FOR MCLK,FOR SMCLK AND DIVIDE FOR 0
//BCLE 32 768 Hz
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_HOP()
NOE() ;
_ROBCY;
CNOPL 3
_HOP{ Y,
void inport(uchar comyuchar dat}//com=1,rs=1,com=0,rs=0:
uchar 1,temp;
F&GDIR| = LCD_DAT:
PeDIR, = LCD C5,

PEOUT| = LCD_C5:

temp - SYNCH;

temphk = ~ WE;

iftcom) temp| = R3;
alse tenpk = ~RS;

for(i1=0;1 <=7;1++)

i

if(tenp <« i&0x80Y PEOUT- = LCD_DAT;
else PEOUTS = ~LED_DAT;
ger_clk();

1
i

temp = dat&0xf0;

for{i=0:;i <=7:1i++7

if{tenp <« 150800 PaOUT| = LoD _DAT,
else PeQUTS = ~-LCD_DAT:
get_olk(;

Cenp = dat&Dx0f;

temp = tenp < 4;

for{i=0:1 <=7;i 1+

|
ifltenp < :&0x801 PEOUT| = LCD_DAT;
else PEOUTE = ~LOD_DAT:
get_clki ).

1
T

P6OUT = LCT)_DAT:
P6OUTS = ~ LCD_CS;
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print_char{uchar add.uchar data}

1
1

inport{0x00,add) ;
inport{0x01.data);
print_string(uchar add,uchar » pt)
1
uchar i;
inport( =00, add);
forli=0i;1i++)
if( » pt =="\n) break;
inport{0x01. * pt);
pEtt

print_han(uchar h_neima.uchar 1_neima}y

inport{0x01,h neima);
inport{0x0l,l neima);

print_fleat(float data)
uint temp;
uchar al.a2.a3.ad;
temp = data » 1000;
al = temp/1000;
a2 = {temp—al * 1000}:100;
temp = (temp ~al * 1000) - a2 = 100,
ad = temp/10;
ad = temp ¥ 10,
inport(0x0l,al + 0x30)
inport(0x01,' "),
inport(0x01,a2 + 0x30) .
inport(0x01,a3 + 0x30);
inport(0x01,24 + 0x30)

void int_lod()

)
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_.-"*-x-a:-x-x-*x-***-x*x*****x-*-x-***ﬁ*a(-*******x-***x*-x-_.-"'

inport{Qx0d.0=30) .
inport(0x00,0x01};
inport{Cx00.0x02)
inport (0x00,0x0c);,
inport(0x00.0x06) ;

void delay2{)

i

t

uint i,
for{i=0:1 <= 1000:14+)

uchar scan_keyiuchar line)

;

uchar key;

PoOUT = | 1ne:
switch (P9 INEGXEQ )

!

case Oxel.key =1+ line;break;
case (xd0.key =2 + line;break:
case Oxb0.key = 3 + line;break;
case 0x70:key = 4+ line;break;
default ey = Oxff;break,

returnikey):

voud fast_scani

:
1

uchar temp:
PSOUTS = 0XEQ; A EREN A ERET
temp = PSINROXEO;
if{temp == 0xf0)key_flag=0;
else
{
key_flag=1;
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void over( )
uchar temp;
P50UTE = QXF); LGP AT o KM A TR
do

1
1

temp = PSTN&0xE0;
1f{temp = = 0x£Q) break
while{1},
i
uchar get_key()

!

uchar key;

whilefl)

key = scan_key(0xe);

if(key!= 0xff)ikey| = 0z80;P500T = 0X0f; break;:

key = scan_key(0xd)
1E{key!= 0xT{) {key| = 0x40; P50UT = 0X0F ; break, |

key = scan_key(0xb},
if(key!= 0xff){key! = 0x20;P50UT = 0X0F; break; |

key = scan_key(0x7)
if(key!= 0xEf)key - Ox20;P50UT = 0XOf;break; |

key = kay;
switch{key)

cage QxBf .kay = 0:break:
case 0x80,key = 1,break;
case Dx91 key = 2;break;
case 0x92,key = 3;break;
cage OxdE . key = 4:break;
case 0xdF . key = S;hreak;
cage 0x5{.key = 6:break,
case 0x51l.key = 7:break;
case 0x2C, key = 8 hreak;
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case 0x2D.key = 9:break;

case 0x2E;key = 10;break;
rase 0x2F.key = 11 :break;
cage 0x28  key = 12 ;break;
cage (x29,key = 13;break:
case 0x2R8.key = 14:break;
case 0x2B.key = 15; break;
detault key = Oxff;break;

!
>
|

_NOB{ )

return{key}:
1
...-".***-!--)i-i--)f4(-**4‘-**i-*********-l‘*%******#*****f
FEOE R ® R R B R F R R 4 % K R X R K R X E K K F R OE ¥ R K E N OE N B o
AR R
‘!*-‘ETR-‘I’-I-}F*****I******K-*K-*****‘l(‘******%_"’

¢

void start()
S_SDA;
0P
S_5CL;
delay(};
¢_5SDA;
delayiy;
C_5CL:
_NOP( ),
_NCP(),

I,.*'-r.-x-)i-****x*****N**********%*K-***-)'r*x-*-x--x-

-
B IR B i M
***{-;ﬂ-*»**-}c-ﬁ-!*****{-*****m*-}f-*****-Jt-#_***io*.f

veld stopl )

4

8L
_ROBC ),
C_SDR;
delay();
5_5CL;
delay();
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S_SDA:
_HOP()
_NOP( 3,
_NOP() ;
_NOB{( ),

I
r

.l'!-)‘d(-i-')(K-**i-l**********************-'!Z***'I
3 St

1("3{**'I'N'i*i('***?‘.—***'J[**')I}G**K‘*******'}!***'JF**J.":

void SendByte{uchar c)

!
1

urhar 1i;

for(i=0;i<l8;1++%)

{
if{{c < 1)&0xB0)

5.5DA;
else
C_SDA,

delay();
5_SCL;
delay(};
C_5CL;
delay();

j

5_5CL:

delay();

SDA_IN;

JNOR() .

_NOR( Y

_NOP{ ),

if(DIN&SDR == SDA)
ack=0;

else
ack = 1;

delay( )

C_SCL;

_HOB(Y
_NOR(),
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P A I R A A A R B E R EEEE R

P 1k 2

FoE X K B R X B K B B X B F K K X K G X X XK K E X K ¥ K F X EE K ¥ E K]
void zend_ack({uchar a)

if(a == 0}

{
C_sbhh:
delay( ),
S_5CL;
delay(};
C_5CLy
delayl )
S_SDR;

else

S_SDha;,
delay();
5_8CL;
delayt };
C_8CL;
delay! ),
}
R R R EE R R T
B -
L A A R R N R R Y
uchar RovByte() |
{
uchar rete;
uchar | ;
retc=0;
SDA_IH;
for(i=0;i=I8;i++)
delay();
5_5CL;
delay( ),
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rete = retc a1

SDA_IN;

if(READ_SDA == SDA)//read pdin
ratc+=1;

delay(},;

C_S8CL;

delay();

1
*
|

return{rete);
;
_."'I-)f-**-I--I-***-J-‘*************************-)'r*
Bl B
*’JE***1-******************-}******I**!(-**-J[-f-".
uchar ISendByte(uchar sla,uchar ¢)
!
start();
SendByte({sla);
if{ack ==}
return{Q)
SendBytefc):
if(ack==10)
returnf )
stopl};

return{l);

FEE B A R A T I R R Ve
RE-TEBEBRY
¥OH R OE xR F X R K K X K K K A F R X R KK R K KRR E M EE KK KRR K]
uchar ISendstc{uchar sla.uchar suba,uchar * s,uchar no)
{
uchar i:
start():
SendByte(sla);
if(ack==0)
return(f);
SendByte(suba):
if{ack==0)
return{03;

for{i=0;i<no;1++}

);-: e s
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SendBytel = 5)

if{ack==0)
return(0};
g1+t
suba ++ ;
0
stop( };
return{l);

!
T

_.-'"*4(--!-]-*****N-******K-*****-}}-N-*-!—****K-R-****
TR AW B R B
*as-x-*****ﬁ*-u-*****x-*****ﬁ-*****f-»-}****-x--x-*_,f"

uchar JRcvbyte({uchar sla,uchar » o)

!

start(};
SendByte(sla+t 1),
if{ack == 0}
return{Q};
* ¢ = RevByte( ),
send_ack{1l):
stopll;
raturnill;
}
fichack
uchar IRcvitr{uchar sla.uchar suba,uchar # g,uchar no)
uchar i;
start();
SendByte(sla);
if{ack ==0)
return( ) ;
SendByte( suba) ;
if(ack ==0)
return{0};
start();
SendByte(sla+ 1),
if{ack == 0}

return{Q);



for{i=0;i-"no 1l;i++)

¥ 5= RovBytell;
send_ack({0};
g1+

1
I

» 5 = RovBytel( ),
tenp = * s;¢

send ark(1);
stopl);

returnily;

uchar 5tatic time flag=10;

void int_timer()

i
TACTL' = TASSEL] + TACLR + IO + 1D1;
TACTL| = MCO + TRIE,
TACCRO = 9995,

i pragma vector = TIMERA]1_VECTOR
__interrupt void Timer A(void)
{
switch{TAIV)
{
case 2.hreak;
case 4 break:

case 10.tine_flag=1;break;

!

uchar key = Oxff;

uchar static set flag=0;
uchar stalic ok_fiag=0;
uchar static cansel Flag=0:
uchar static year filag=0;
uchar static month_flag=0:
uchar static day flag=10;
uchar statie hour flag= 0;
uchar static minute_flag=0;

uchar static secend_fllag=0;

_EUE ET PCFSs563 BINEPRTT _@

FIYRER SMCTE fF S B0 48 fu i Bh . 8 4148
FirE A, L RE b
SRR O 10 ns

710 ms idR A L
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uchar static count = 0;
nehar static lod _flag=1;
uchar static iic flag=10;
struct RIC
i
uchar year;
nchar marth;
uchar day:
uchar hour;
uchar minute:
uchar seconed;
i
struct RTC DATR;
S
DATH, vear = Ox07;
DATA. month = 0x01;
DATA. day = 0x01
DATA. hour = 0x01 ;=2
DATA. minute = 0x00;
DATE. second = 0xQ0; » ¢
uchar tt=0;
uchar static aa =0
int mainl void }
uchar Yime = 0.xx;
uchar flag=0;
uchar count = 4
uchar temp[ 167 = {0},
uchar 1=10;
uchar = p;
uchar hb = 0;
WOTCTL = WOTEW + WOTHOLD;
int_ clk(;
int led{),
PSDIR’ = BITO + 5ITi + BITZ + BIT3;,
_EINT( )
whila(1l}
]

fast_scan{ .
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if{key _flag== 1)

delayZ();
key = get_key(};
over(};

delay?f ) ;

if(key! = Dxff)

]
1

switchikey)

case 0; led flag = 1stemp[ count| = key;count ++ ; if(count == 16) count = 0
key = O0xff;break:}

case 1: {lcd flag=1:temp[ count] = key;count ++ ; if(count == 18} count = 0;
key = Oxft:break;}

case 2; 1 led flag=1l;temp[count] = key;count ++ ; if(count == 16} count = 0;
kay = 0xff;break:

case 3; |led flag=1;temp[ count | = key;count ++ ; if(count == 16) count = 0,
key = 0xff;break;

case 4; {led_flag=1;tempcount =key;count ++ ; if{count == 1) count = 0.
key = 0xff;break,}

case 5; {led_flag= 1;teup[ count_ = key:count ++ ; if(count = - 16) count = §;
kay = 0xf{;break;:

case 6: |lod_flag= 1;temp[ count_ = key;count ++  if(nount == 16) count = 0,
key = Oxffbreak;:

cage 7; !led flag= 1;temp] count_ = key;count ++ ; if{count == 16) count =0,
key = 0xf{;break;:

case 8: lod_flag = 1;templ count’ = key,count ++ ; if{count == 16) count = 0,
key = 0xf{ :;break; -

case 9; |led_flag= 1:temp count : = key;count ++ ; if(count == 16) count = 0;
key = Oxff.break;:

case 10 {set_flag=1;count = 0;)cd_flag== 1:int_timer():
key=0xff;iic_flag= 0:break;: ik R

case 11, {ck flag=1;count = 0;aa=0: print_char(0x90, aa + 0x30) : TACTLE = ~
TAIE; kev = Oxffsbreak;|

case 12; ‘key= Oxffiled_flag = 1;if(count=<]15)count ++ ;break; )

cage 13. tkey = Qaff;led fleg=1:if(count! = Q)count -~ ;break;)

case 14, !'iic_flag=1:key= Gxff:break;!}

case 15, key = Oxff; hreak;




B vseao 2ENEHSTE

default; break:

if(led flag==1}

i

[}
I

led_flag=0;
inport{0x00.0x80};
for(i=0;i<716:3i+4)

i

inport(0x01,temp[ i] + 0x30) .

if(tine_flag==1}

{

time ++ ;time_flag=10;

if(time==8)

1
1

Jiif{count!=0) bb=count - 1;

/i elge

bb = count;

/# TACTLE = ~ TAIE,

time = 0;

ffled flag=1;

if{{bb% 2)1=10)

1
inport(0x00,bb/2 + 0x80) ,
inport(0x01,temp[ bb— 17 + 0x30) ;

else

inportC0x00,bh/2 + 0x80)

I

if(flag == 0)

flag=1:inport{0x01, ')
lcd flag = 0;

else
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flag = 0; inport (0x01, temp[ bb_ + 02303,
led flag=1;

/¢ TACTL =TAIE;

!
if(ok_flag==1)
{
ok _flag=10:
inport{0x0Q,0x01);
iic_flag=1;
ram_sed 0 = 0x00;
rom_sad 17 = 0x00;
rom_sed] 2| = temp 15 | {temp[14 < 4);
rom_sed[ 3] = tenp 13 |{temp. 12 << 4);
ron_sed[ 4| = temp 11" |{temp 107 <c 4);
ron_sed[ 5] = temp 9| (tenp 8] e 43,
ron_sed[ 6] = temp] 7] | (temp, 6] << 4) ¢
rom_sed[ 7] = temp 5! {temp’ 4] <« 4},
ron_sed[ 8] = temp{ 3] (tempi 2] «c 4},
= rom_sed;
ISendstr(0xA2,0x00.p,9); T
i
iftiic_flag==1)
inport(0x00.0x89) .
delay(};
delay();
delayi}:
delay(};
delay();
_HCB();
_KOB()s

p= Iom rec;

IRcvStr{0xA2. 002 ,p. 0x07} £ MR
rom_rec[0& = 0x7E; /s

inport{0x01 . {rom_re[ 0 ]&0x0£) + 0x30);

ron_rec[0] = rom_rec. 0] s 4;

inport{0x01.{ror_reci 0 &0x0f) + 0x307;




 MSP430 BR BT 5EH

rom rec] 1]& = 0x70;//n

inport(0x01. (rom_rec, 1 ]&0x0f) + 0x30);
rom_rec_1 =rom recl 1] » 4;

inporti 0x01, (rom_rec[ 1]80x00) + 0x30);
rom_rec| 2 & = 03t ix

inport(0x01, (rom_rec. 2 |80x0f) + 0x30};
rom_rec 2 = rom_Tecl 2] s d;
inport{Ox01.{ rem_reci 2 1&0x0L) + 0x30);
rom_rec; 3 |& = 0x3f;
inport(0x0t, {rom rec] 3|&0x0f) ¢ 0x30);
rom_reci 3! =rom_rec[ 3| 4;
inporti{Ox0l.irom rec 3 _&Mx0f) + 0x30).
ron_rec_4_&= 0x07;

mport{ﬂx@l (rom_rec[d] J&Oxﬁf) +0x30);
rom_rec 518 = OxLE,

inport{0x0:.(=em reci 5 &0x1t) + 0x30);
rom_rec 6 .&= Juff;

anport(0x01.rom_rec 6+ 0x30).

|

T PCFRS6S REF VFCEOMS . MR FE DDA HME FCREDTRSE, WE {8
RO R L HE BN ZEE O B RARM. BT EXERARAS B ARE "iai%
1 TEHE P el A L 'EI'{]IEHHLE#,I‘J!?WJ%*’F‘F FC a4 5 W HLE 3 AR AT R B9 5 0 2
WURERAE. AT RO LH X REGE LRGN /0 AR,




=12=
&% USB #1181t

MATUSBAMEM TR R MAS, BT USB R BT A EE R, YRR RS REE
] BB 5 A0 79 0 50 2 B R SR B0 TF S B2 3 A USB A4
Firmware(HA WEX RS EFHASEEEFTARER BEBRS T USBHE AR,
M+ FTZABM R USB =RAR.ERHEN EZ A RAERERN R IR LA USB
P f, ot BB FTDI (Future Technology Devices Intl, Lid, YA A HE 4 H B o8 i gE T
B, WHEARFRIREREEN VBV ABFRE. R RESHBATTATFE.

12.1 FT245BM FEI5SH

FT245BM BT .

P A USH YRR R

P O DIXX WA . B ARBIERGEE N 1 Mb/s;

P VCP W T RARBEEHERE R 300 Kb/s;

PP I8 EHRENE MR- 384 FHREEE WK,
» T4 USBL1#1 USB2. 0 &%

P TEBSVRLIVEREE UHEFRKLMBRE R,

12,2 FT245BM T Thae

FT245BM WERIRER AT USB MIFAT /O OZmMugth il i, —H & BT M 14
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Al USE S 3086 1R % 7 17O OVm 8 S o4 B 8% b il s 55— O il # i o1 o #F
T VO S8R % USE $E R & E L0, hrmER TS 0N Al FE
G )

FTZ458M M &6 E % eh USH dir % 38 . @ §73& O 5] ¥ (SIE) , U3E i Gl 51 % fo 5 2 %
(FIFOMP R SHE . mE 12,1 R, USBBREREE USBL 1/ 2 oMo EEOH
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iR USHL, | B ERER USB BN E iR RAELLERFTERB
(CRCS/CRUTS v 7 Mk &t USH Bl 2 9 £ 8 T M K B USE i of 3 0 8 O 09 %388
AL FTFOY B % Gk B0 ) A ) RO % ) ) B

WO

— " — =h D017
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o Gt ] DA ] useibinsiw LT s
USHOM == HES et (sIE) B [ WR
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FIFO MR |__ . TXE
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27 XTIN N @Lﬁkﬁ
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B vsPoo arnEBSTR

12.3 BHRIT

FT245BM ) 4 B0 {4 P S 12. 3 B o, BLoir, B B 07 e 6 MHz R4 L.
418 PWREN I T-HIl USB RERA FHERS TR EHRE QA RE W ARR% K
RYHYEERE), LED TER TR USB@RE, 4.7 PCBE MBI BN ER
SR A4 LI A% . 0 AT R T DA T IR S PN 5 0 USR8 010 M s
E A

i
|
] il C25
3 R4
4700 O.II P
RT 27 33 aF
USB X Lskn 28 FT1
s |2 £ el vsorr avecHi
n — RO 8 1 v
g M — L USBDM VCC 1Y
= 70 L useDp VCC
2 RID 4 | BSTOUT  VCCIO 55 i
l — 1 27| Reast D24 pal
0S8 10k — 28 | XINT DI pay
XTOUT D2
Yié MHz 3 22 P43
RI1 | EECS D35t paa
IR5) 7| EESK D4 1750 pas
3+ EEDATA D5 -40—E2
o 59 | TEST D6 3 a7
g | AGND DT e P4
GND RD
DSI ¥ [RIB 17 GND WR RIS
15 k0 10 PWREN TXE 14 Pls
V33 1 o o 2 P17
L FT245

B 12.3 FT245BM #7828 FF 4/l 5%

12.4 RERFRIT

1, MSP430F149 %32 B i%

BITHLR USB S Fr 2 MM U R HTH.ENZEMEEERENE 12,4 A\ 12.5 5
7R B4R W R A B e e
BUEMEEEER F AV AR 2BEW R mE 12,2 1132 12.3 9,

-
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-q—!‘].,—b‘
|<— f, —=

B 12.4 RUTHIENFE Mi2.5 REMEHSFE

F12.2 BRUNEWNFEAHEXSHNB

Bt (5 fie i ‘g ns BRE ns
Cn | RofmmEE 30 o
L RD §] R Hi§E %A1 ] S0,
E KD ﬁfﬁtﬂlﬁ;&&& 20 50
| WoRD R KRR b 0
I RO E#F RXF& ' f 5
t RD 1827 RXF2 £ 80 )

®12.3 FERENFEPHEXENER

o ## B/l /ns 8 K ns
[ wemaEres I
I WE E‘l_;’\’l{ T Ha i ] 50-5—1-1-:
L | WR REZETEEHEN 0
e | M WR TR B R 0
i ‘WRI?&'@J TXE+$ ) 25
) m i Wk B#ZE TXE: JE?& 80 ] )

A O 2 6 A RO B D T LA 4D BT 78 1) MSPA30F 149 By ST

Her BRI RERRMT

O RHBE S RXF# WG WEG L BUKE PCHLSHE . 25 8 4 HLER 5 B8
M2k DO~D7 R B,

D I T R # (25 0075 ST B AR



MSP430 B HE 53Xk

Q@ MER—BHEE . EH TG F— TR,
W HAWE 12,8 BiR.

ERRRNFEEDHROT .
O REHFS TXE 2 BRI ERH TG PC U AREE, B 0B 8 frd i B4
Do~D7 7 E¥EE,

@ #didfs 5 WR & SR S A B RIE G AR
@ BHEE TXEH RS RYN - KBES R RTELTEGT KRB,
PHREE WA 12,7 B,

M T DTS
ﬁ-‘iﬂﬂﬁb
[ 7
AN TR ENRERET
|
1.6 BESERERE M 127 REMERE

EEEILFT2BM HY EmGan, NESRMFREE SN EmA S 4 [T,
R i #r R A RXF= G & Rl X (RITHEA LR, FPLMGEE®RERE VC R
H.ARKKNEEWAELR.

2, MSP430F149 B & REF {1
HEAEFRBIT.

# include- msp430xldx. h >
# define yint unsigned int
# define uchar unsigned char
f define RXF BIT?//pl. 7
# define TH¥F BITE/ /pl. 6
# define Read BIT4/ /pl. 4
f define Write BITS, pl. 5
uchar static ush flag=0;
vold inl_clk()
{

uchar 1:

BCSCTLI& = ~ XT20FF ; SIATTF s



f

ERE §9USBHEOWIT

BCSCTL2 = SELM1 + SELS, £ /MCLK J7 8 MHz,SMCLK ¥7 1 MHz
do
IFGL &= ~OFTFG; SRR
for(i = 0y 1«7 100; i++)
LNOP() /¢ HER TR
'
while ((IFG1 & OFLFG) '= 0); MR EN L HERE SR

IFG1& = ~QFIFG;

ERY

void send_dataluchar data)

1

!

while(P2INSTXF == 1), S AR
PIOUT = Write;
_HOP(Y

_HGB(Y,

P4DIR = 0XFF:
B4QUT - data;
_NOP();

_NCE(Y,

P1OUTS = ~Write;
_NOB(Y ;

_NOB()

uchar recive dataf)

1

uchar data;

PABIR = 000,

while( P2INGRXF == 1) /I RE
P10OUTL = ~Read;

_BOR();

_NOF{}:

data = P4IN;

P1OUT, = Read:

_NOB{};

LHOBCY

return (data);




‘ MSP430 B H. B 532K

i
volid main{ void }

!

uchar temp;
WDICTL = WDTPW + WDTHOLD: D EaE )
int_clk(); S IR AL R B

PIDIR = Read t+ Wraite;
PSDIR = OxEE;

P1TE| = RXF;
BLIES! = RYF; HropsmEm ALk
_EINTC):
while{1)
while{ush_flag == 1) F 73006 RO s o SR R AR e o B

!
i

temp = recive_datal);
send_datal temp);
ugb_flag=0;

#t pragma vector = PORT1_VECTOR

__interrupt void rec_usbh()

P1IFGE = ~ RXF; FiE B AR
usb_flag=1, W EEREE L

3. LM ERE R

FT245BM #) USB 1 £ R T8 4 FFE PCHL F %% -1 FTDI 24 8 S 7R 1%
) D330104D2XX( Direct Drivers for 2kxp) Wz F . %W F # %5 Windows 98/ 98 SE,
Windows 2000/ME/XP FRFIM A, Y5 FVERRNE EHPREPRTUAERZEE
HAEBHFTHAEFHRHART. S TLUNMRERAAE. ATERERRF
D2XXPG3L PDF XTHFHREANN R XL RN BHERE.

B BEAE VO—+ B PFEmME FTDI 20l 4 8% B s FTD2XX.. H 01
FTDZXX, lib, SR j5 38 3 38 H S 60 APL K30, 58 71 LS FT245BM #4782 @ ERE %
BT,

- e
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B FT245BM BRI/ E FC BeRBUNT

void CFTZ245Test1Dlg. . ReadFTZ45BY ()
{

FT_STATUS Res;

DWHORD Bxy

DWORD Tx;

DRORD Ev

DWORD Br:

DWORD 1,

char RxBuffer[ 256 ];

CString ca;

Res = FT_GetStatusiUsbh ¥nd, &=z, 5Tx, 58y},

if {Res != FI_OK)

{
MessageBox( " IR A 1)
return;

if (Rx == )

i
Res = FT_Read(Usb_hWnd,RxBuf fer,Rx,5Br) ;
if {(Res = FT_OK)

!
1

MessageBox( "M "),

return;

for {i=0;i<Ru:1++)

!
cs. Format(" % d",RxBuffer| i]);
m_Rdata = m_Rdata + cs + "\r\n",;

i

UpdateData( FALSE) :

REBAR T FT2458M 48 A BB T

vold CFT245Test1D]lg.  SendFT2458M ()
_]r

DWORD C;
BOOL b



B vispaso mFAERSTE

FT_STATUS Res:
b - UpdateData(};
it (bt=

Res = FT _Write{Usb_hWnd,&m Value,l.&%C):
if (Res 1= FT_OK)

MessageBox(" & L BB ER" ),

AR FT245BM #i7 USB O R. A ARME. 5T T BRI EKA: R A
DEERETFEHT RIS, MR ANL MP3 & i3 B T2 Modem B9 USB#DN,



ERESAEHRIT

FRAH FREFITNER GSEEH LA STTRCHTR, BT LIRS AW
wEEm B BEZH. ATAETR FEFLERHBHB NEEHUAZ, WT -
BEMAEEANICRT -MISEABEMLYENEN. FENELUGESREREYS
B MBREATE BXERITARE. £6FFERFEH TLCS61S5 454 MSP430F14Y
BANBRH--TMEERSELER RN BEFENTEFSREHEL T L {TERS . FlH
TLCRG1S TR LR A AR E 2 7 8 U IR TUMALE CHELT,

TLCS615 AR EMT . |

» DAC B2 0 L (ELE TR T LIFEE 12 f DAC TLV5618);

P R SEE 05 VAT, |

P EOESRROERE A ARV REAE LEE.

13.1 A BLE

TLOS61S & TIARHTIT #7106 D/A B8 H L L 5 i E 8 DAC &
. ERFEED S REKMIT LU 10 RN SITRA L FT 5 Db A4 3 5
ﬁﬁﬁﬁmﬂﬁu%u.m}MWMQ%MﬁMﬁﬁhMmLLﬁm$ﬁ?%ﬁJ%ﬁm
¥LE T EEES. £4HE%507T .

» B0 VBHIHE:

P 3 ERRITREN

S E PR DR AN

b DAC 8 B KB IE BB AR 2 65,



B vspaso gAMERSKR

» LEBE AR E R

> WINEE B KA 1L75 mW;

» FEEERE . EHFEN 121 MHz;
» BB BBEN 12,6 ps,

13.2 ARIIIEEESR

TLCH615 NEFEEME 13 ix., EFEAMT/LNER.

B 10 L3/ BISE 4R B

M HBNTFHBRATERRTBEAAABN ZHHE - M RO RES LR
DOUT -+ &

> HTRA/EHE L0 i DACFHFH. 710 f DAC ls iR (Efs # i i) —JERIBE

S R BR RS 5 % IR 4 REFIN 4418 B 008 A BLHL X2 10 MQ;

» X2 BERMEBAER 25T REFIN it

B bEL R R A R R
N DAC =
REFIN + i“/ %2 —— OUT
" - s E R
R R
AGND 3 S -
;e Livd
|
»- 10fIDACH 7758
— £
S i
SCLK — 205 1 (LSB) (MSB)EE?;Iﬁ
DIN F 106 B
1648 B {uf 3 1738 -DOUT

H 13.1 TL CS5615 i IhE«Em

13.3 S|lR#ER

TLC561S &— 8 5| f) DAC KSR 13. 2 fron. 2 13.1 & TLCH61S M5
MTHRERE o R ATAF 0 T 48 .



Z13E EIRESALERNRIT T

=131 TLCS615 5| BIThAE

e | HER K
1 [HN ST R e AR
1 Us . 7 SCLK i A
DIN VDD —
T REFIN |— 4 DOUT | MTRB 817 5B I
— 4 lpour  AGND
5 GND g g
TLCS615
6 REFIN A RS AR
B 13.2 TLCS615 S5 M&%HE 7 QUT B PR
g VDD iF 1 ¥ e i

13.4 TLC5615 W T/ER

TLC5615 9 TAEESIF 00 13.3 FFm. WRUEH, RA Y EE S OShE R T B 7
ABUEA B A 16 B FFE, HCIN K F-1f, /£ 5 — 4 SCLK if 5 # b 73545
DIN f— QBB A 16 IR FES. RN REE R A%, £5CSH L AEE
16 B FHERN 10 MEREEHGET 10 DACHFERP E DACHEETHR, 4k
EEBCSHER TN BITBAREFERBA 16 RBAFEE.

&5 —\

N S Nt
o by Logm | Fmcr
b X - - - Wiy | fece) tcsn _P..._ Tograly
sax T )
| ‘Hnﬂ}
b, I
DI 4 VNS

rm
DOUT PreviousLSB X MSB X X X X' 1SR

B 13,3 TLCSe1S gypiF @
ME R LAE N BRI EEER,
Sowivimn =1/ tucow +twio: = 14 MHz

§ -y



B vsroo spnBHSER

CERRCARRULR

W {E G (O M L8 PITERBIEA 16 MWL FAST SN KVER.
HTE SCLK 09 B A RSB AG AT A8, ECSH BT S T8 A BIR £ F) DAC
FeE, OSHERIMN SARBAEBEANGAFTFRE HHUSE FHE LT A
SCLK AfEs A fatdr, 16 B UFFEREIAT 4 LB K2 AERGUR 10HE
AL

W7 TLOS615 INE O 2 KR, e E ).

Voer = 2Veer X N/T 024

HH Ve BB EHE N A AN _H# .

13.5 REBEFIT

B 134 B TLOOE S R E . SMHESHEERA TLY, SHEBER RC
ISR kB DAC A BARB T, TLCS615 L CPU 980 % 3 i #58m SPI %O,
Us

DAC_O

B Hon TwRs sy g oo
SCLK OUTEEF:I—_L——I

BA—Hes ™ remnS o —2
DOUT AGND) Totue]| isaderan

TLC5613

134 FHEER

‘ 13.6 ARAERRIRITEE

R ERARFRITEEFRENE S P FEFRES WK 13,5 R/ 13,6 FF
. B EEEESRAPIEHAER NG S RERES DAC RS S, BT DRIEL
acht R BRI R E SR, ABRRITE P E - ERES, EETUFANERDOR
AR HREAMES . 3RS EATMUREREBNESRMAEER, B A
TSR
BB BTN .
# include - nspd30x14x. b

B def ing uchar unsigned char

# define uint uasigned int



z08 Eessarsmyr

KETH, MR ul
Rass. Lk TR HEA ||
HHAILSPL, IR —
i {5 B I AT R HDAC |
¥l 1

7 M (7 W)

E1l13s FEFEEHR B13e THFEFRER

H# define spi_cs BITS

# define da_cs BITE

it define Enable P2QUTE = ~spi_cs:

# define Disable P2OUT = spi_cs;

uint temp = 0.templ = 0;

uint aal 381;

float

str[37]=+1,00,1.173,1. 342,1. 500.1. 643.1. 766. 1. 87,1.94,1.984.2. (0.1, 984.1. 94.1. 866.1,
766,1.642,1.50,1 342.1,173,1.00,0.826,0, 58,0, 5,0, 357.0.234,0. 134.0. 060.0. 015,0. 00.0.
015.0.060,0,134,0.234,0.357.0 . 500.0. 658.,0.826.1.00; :

float

sanjiacl 37]= {0.0.,0.1,0.2.0.3.0.4,0.5.0.6.,0.7.0.8.0.9,1.0.0.5.0,8.0.7.0.6.0.5.0.4.0. 3.0.
2.0.1},

float fangbo[21]=10.0.1.0 ;

void int_clk()

]
1

uchar 1i;
BOSCTLI & = ~ XT20FF, T I ORT2 R B AR
BCSCTL2 . = SKELM1 + SELS; JUMCTE %y B M3z, SMCLE 3N 1 MHz
do
IFGL § = ~OFTFG: R E A R T
for(i = 0; i =7 i00; i++)
_Nop( HEINE S
while ((1FG1 & QFIFG) '= (), S UNBLERE R L, 0 Sk T 25 5 7

IFG1& = —0FIFG;

W



vold int_spi()}

i

P3SEL = 0xQE;
P2DIR. = spi_cs:

Disable;

UOCTL; = SHRST;

UOCTL| = CHAR + SYNC + M¥;
UOTCTL; = SSEL] + SSELO + STC,
UOTCTL. = CKPH;

UOTCTLE = ~ CXPL:

UOBRO = 0X02,

UOBRL = 0X00,

UOMCTL = 0X00;

ME1l = USPIEO;

UDCTLE = ~ SWRST:

IE1& = ~ UTX1EQ,

TE1& = -~ URXIED,

P3DIR|  BITZ + BIT4,;

write byte(uchar byte}

UOTKBUF = byte:
whilel ( [FG1&UTAIFGR) ==0),
IFGL& = ~~UTXIFGO,

delay()

uint 1i;
forii=0;1 <=10000;:++

void DAC QUT(uint temp)

bemp = temp << 2

Enable;

write byte((temp »» 8180x0f),
write_byte! temp),

Digable;

ANt 2

/3B TARER , SHCLE {F %y SPT 9 4

/1833 SPLHE ML — M F ¥l



E0E ERESRIENgt i

void main{ }
{
uchar i< 0;
WDTCTL = WDTEW + WOTHOLL:
int_clk(); S GR
int_spi():

for(1=0;i<37;i++)

{

aa[i]=(strii]+1}»204.8;
! TR R LR
while(1?}

for(i=0;3<037;1++)

]
i

temp=aal il 2,

Enable;

write byte({temp »» B)&00f);
write byte{tenmp);

Disable; IR

j

ATH LR TLCSE1S Jit--MEBESRAES . RE N 2R H — 0% WETE
MESHE. UREEFTE TUEEENEERBEANGHER, 83 LEATONE. &
HRLOE TLOSGLS M AE M ERMBR YT, DREFEZH BTN SR, BARK
EREFBLEEOHABERREXFRE PR EF. B85 DACH BT, E&
LEASKMEM MU ed, LR RREENEE.
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MSP430F149 8 5 #,SCX R

MSPASOF IS 0 LB & A KR R LB A %10 IR £ E . 135 Flash . DAC,
ADC(RS185 RS252 USB KEY ,LEDLCD & MSP430F149 B[ #L {13 0 — 2 b Bt 7
{nf LT MSP430F 149 )5 ﬂLﬁﬁiﬁﬂﬁ”ﬁ U SER L T H ool A E AR T
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