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14.2.1 OA JHUKS:
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K28, BUHHE OA B G2 3 TBOK 2%« OA (% S s < n) LT OAPMX Ao Fic & i e A
IR E ] 4 OAPMX = 00 ), OA JCH, it miPHAS. 4 OAPMX > O I, OA #1JF. Z%lL
BRI T

14.2.2 OA¥WA
OA HA WAL E I NIERE . +R1-digfir A T LLE L OANX and OAPX L IEATHT ke, nI LAk
FEN HNEAT 5 BN FBAE 5 - 0AO N L FRAIL— NI AHKT N, 76 AT OA HEER 1) P SR #AT [FIAH T - OAXTA
FT OAXIB $R LM A VN o A5 5 ELS HIRAEIE T M. SINT AR AN T EEN,  EAL
OANEXT {37, LA Py 35 s AH i A T8

14.2.3  OA i R A5t 4k 2%

OA H A AT & (K% k4%, 1 OAADCx A7 A1 OAFCx f7 4% . OA #rthifs 5 m LILE N fB ity
ADC10 i A\ ff) A12(0A0), A13 (OAL)F1 Al4 (0A2), Hi#HF%FIXEE ADC (KM AFIILAN 51 I -
OA ‘i H b ] LU I ¢ & OAFCX A 422 21— P R T2 PR REL I 265 o f T2 FEL BHL 9 4 4 =k 1T 1 OAFBRX
PEERE, FAT v gmE a5 O Ihfg

2 14-1 KU T OA it A R R BRI . 24 OAFCx = O I, OA Ml FH#EE, 2811 isAr
HNERTE K - 24 OAFCX > 0 11 OAADCx = 00 &Y, 11 Hs|, OA [ H il o N 58 s A B 31 24 - 24 OAFCxX >
0 F1 OAADCx= 01 5k 10, OA it i N BRI AN M A2 42 2 2 1

R 14-1 OA R E

OAFCx OAADCx | OA i Al e ik i

=0 X0 OAXOUT 432 4R 5 | AN ADC N A1, A3 B A5.

=0 x1 OAXOUT 42415 | AT ADC i\ fF) A12, A13 &l Al4.

>0 00 OAXOUT I FHAE A 28 1% .

>0 01 OAXOUT JEH2H4M k5| JIAT ADC S A A12, A13 ik A1

>0 10 OAXOUT %3485 | JAT ADC # N fF) AL, A3 Bk AS5.
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BT, RGTEE B2 5 OAX 27, i OAXCTLO £7 5 X5 515, OAX M
H1 OAPX A1 OANX 37145 . OAX %y tH v] LI 1 OAXCTLO £/ 3¢ ik 4534422 1) ADC10 %y A\ ik o
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IR, SRR FELE Y 48 15 OAX ST 1) - 24 OARRIP = 0 I, RTOP 3%42: %] AVSS, RBOTTOM
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Uit o OAX $EHE—AN HLAT [1+OAXTAP LUAE ] 2 1 mT g2 [ AH UK 75 - OAXTAP  LUAEL FH OAFBRX JEF%,
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OALl #iill A 7480 OA1CTLO e 0C2h 71 POR
OAL¥E il B 74 1 0A1CTL1 e 0C3h {71 POR
OA2§x | 73 47450 0A2CTLO /5 0C4h A1 POR
QA4 ) 25 A7 a1 0A2CTL1 e 0C5h 471 POR

OAXCTLO, =iz &5 0
T &

5 4 3 2 1 0

QANx QAPx QAPM:x CAADCx

rw—0 rw=0 rw—0 rw-0 rw—0 rw-0 rw—0 rw-0
OANX Bits7-6 A Nk, IXPIAL]T-1EHE OA ARSI A b (IS 5 o
00 OAxIO
01 OAxI1
10 OAXIA—IEFEAR 5 ZH 4 T
11 OAXIB—IEEAR 5 ZH 4 T

OAPX Bits5-4 [AIAHHIANIERE. XPIALFHT-EFE OA [RIAHA A I RIS 5
00 0AXI0

01 0AOIL

10 OAXIA—EHAE 52X ¥ T

11 OAXIB— &5 5 &% £ T

OAPMx Bits3-2 Jx/imtidi Rk,
00 X[, Hih sl

01 I

10 Hik

11 PRIE

OAADCx Bits1-0 OA #irthik$é. IXPHALFI OAFCX AL — 242l OAPMX > O B OAX FIfn Hi % 1%
24 0AFCx = O:
00 OAXOUT 422 #55+ | EIFN ADC i AP AL, A3 B A5
01 OAXOUT %3 4h 51 JIFN ADC H A A12, A13 i Al4
10 OAXQUT JEHZEI A5 | AT ADC % A\ AL, A3 B A5
11 OAXOUT HESIAM 5| AT ADC %y A\ ff) A12, Al13 B Al4

24 OAFCx > O0:

00 OAXOUT M HIFE Nz

01 OAXQUT 43451 AT ADC i A\ i A12, A13 &l A14

10 OAXOQUT 4 ZIAMH5 | HEIFN ADC i A\ f¥) AL, A3 BX A5

11 OAXOUT P Bi&EH:S ADC 4 A1) A12, A13 B Al4. AN A12, AL3 BY Al4 5 ADC Wi JFi%Hz.

OAXCTL1, EHEHIFIAES 1
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T ] 5 4 3 2 1 0
OAFERx OAFCx OANEXT oaRRIPT
rw-0 rw—0 rw—0 rw—0 rw—0 rw-0 w0 rw—0

OAFBRx Bits 7-5 OAx i Hi FHIEFE.
000 ##isk 0 — OR/16R
001 #fik 1 — 4R/12R
010 #lisk 2 — 8R/8R
011 #hk 3 — 10R/6R
100 Hk 4 — 12R/4R
101 #hisk 5 — 13R/3R
110 #i5k 6 — 14R/2R
111 3k 7 — 15R/1R

OAFCx Bits4-2 OAx LhREHEHl. L+ OAX IINEE -
000 i HiZ 5 CRAs

001 HF =I8JHZE 7 TROK AR IR B 3 2 22 P2
010 FAf7 IS 2Ephas (AT Ha R ERBE RS

011 Hbigge

100 [F]4H PGA J K 2%

101 ZRIBE[RIAH PGA JHUK

110 J2AH PGA JBUK#%

111 ZE RS

OANEXT Bit 1  OAX AHAMAImAMBHAN FVTo %A 0% A7 HAEH AR Bl F B I 25 1), g
OAX S Mt N I3z B AR5 I o

0 OAX JUAH#E A ANHE AT A

1 OAx S AH% At o] LA N

OARRIP Bit O Lha#siiztR, OAx JoAHum HiBHZEHz
0 4 OAFCx = 3, RTOP %431 AVSS, RBOTTOM 4% AVCC.
1 X4 0AFCx = 3, RTOP i%E$%%I] AVCC, RBOTTOM i%4% AVSS.

OA E:hlif 2
[1] 0A0 TAEFERE 2 (B—HEZTHK)
//

//p2.0 Jy IESHIN

//p2.1 i (B AVCC)

7/ %6 N B TS 1 42 1050 A1) AVss

// 1] OAFBR ki 5 Js it FEL BHAE

/7% E YR E SN p2.0, VA E IR A, A0S T R N

// MSP430F2274

Y7/ —
// /I\I XIN|-
// (| [
// ——IRST XOUT| -
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// |

// |

// |

// |

//

#include "msp430x22x4.h"

int main( void )

{
WDTCTL=WDTPW+WDTHOLD;
BCSCTL1 =CALBC1_1MHZ;
DCOCTL =CALBC1_1MHZ;
P2SEL |=BITO+BITL;

I
P2.0]<--0A010

AVss|<--GND
p2.1]-->0A00

VESARE]
//%5E DCO 2y IMHZ

1/P2.0,2.1 55 )i ¥

P20UT |=BIT1; //p2.1,0A0 %t i (AN I % 9 3R)
OAOCTLO=0AP_0+OAPM_3+0AADC1; //0AP L% 0A010 i N\, R N Fast, fir iy AL, A3 B A5

OAOCTL1=0AFBR_1+0AFC_2;
//0AOCTL1=0AFBR_2+0AFC 2;
//0AOCTL1=0AFBR_3+0AFC_2;
//0AOCTL1=0AFBR_4+0AFC_2;
//0AOCTL1=0AFBR_5+0AFC 2;
//0AOCTL1=0AFBR_6+0AFC_2;
//0AOCTL1=0AFBR_7+0AFC 2;
_NOPQ);
_BIS_SR(LPM3_hits);
_NOPQ);

return 0;

}

//R2/R1=4R/16R, 15t HiFH K 4R
//R2/R1=8R/8R, 15 HiFHL % 8R
//R2/R1=10R/6R, St HiLFIL >4 10R
//R2/R1=12R/4R, it HLFHL A 12R
//R2/R1=13R/3R, [ it HiBH 4y 13R
//R2/R1=14R/2R, it HAFHL A 14R
//R2/R1=15R/1R, [ it HiBH Yy 15R

J/HENRIIFE 3

//* s s s s s s

* * * * * * * * * * * * *

[2]1 0A0 THEZR#E 3(tbis)
//

//0A0 TAE{EREZ 3(comparator)

//p2.0 H E¥4i A (0~Vee)

77 B4 N HUTS IR B 21085 7 1) AVss
// ] OAFBR ReiE S 7] v 25 7% WA Hs
/7K ER AN p2.0, VAT TR, A0 2 o ) ARk

// MSP430F2274
/e

// /N XIN|-

// I 1 I

// --|RST XOUT|-

// | Avcc|<--DVCC
// | P2.0]<--0A010
// | AVss|<--GND
// | p2.1]-->0A00

#include "msp430x22x4.h"

int main( void )

{
WDTCTL=WDTPW+WDTHOLD;
BCSCTL1 =CALBC1_1MHZ;
DCOCTL =CALBC1_1MHZ;
P2SEL |=BITO+BIT1;

VIES Amki]
//%%5E DCO 2y AMHZ

11D e fE
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P20UT |=BIT1;

OAOCTLO=0AP_0+0APM_3+0AADC1;

OAOCTL1=0AFBR_1+0AFC_3;
//0AOCTL1=0AFBR_2+0AFC_3;
//0AOCTL1=0AFBR_3+0AFC 3;
//0AOCTL1=0AFBR_4+0AFC_3;
//0AOCTL1=0AFBR_5+0AFC_3;
//0AOCTL1=0AFBR_6+0AFC_3;
//0AOCTL1=0AFBR_7+0AFC_3;
_NOPQ);
_BIS_SR(LPM3_bits);
_NOPQ);

return 0;

}

//P21 Jyfnthh

//0AP IEFE OAOI0 TN, R Wt J& b Fast, it i AL, A3 B3 A5
/73U RN by 4/16AVec; L Bk

/&R A AN 8/16AVCC; LA s

/73R A 10/16AVec ; B g it

J1ZTUR R SNl 12/16AVeC; FURE# A

/1SR ST AN 13/16AVee ; HLALHA A

/738U RN 14/16AVec ; L Bk

/1SRRI SN 16/16AVCC; ELAR AR

/THENRIIAE 3

1/

[3] 0A0 TfEFERE 4([FAH HLBIECR)
//

//p2.0 BN (F BJLMRER)
//p2.1 i (e K AVCC)

17N BT R B 7 () AVss
/1T IR EEAE 25 AN JBOR 28 K it s PO s

// MSP430F2274
/e

// /I\] XIN]-

/" 1 I

// --|RST XOUT| -

// | |

// | P2.0]<--0A010
// | AVss|<--GND
// | p2.1]-->0A00

#include "msp430x22x4.h"

int main( void )

{
WDTCTL=WDTPW+WDTHOLD;
BCSCTL1 =CALBC1_1MHZ;
DCOCTL =CALBC1_1MHZ;
P2SEL |=BITO+BIT1;
P20UT |=BIT1;

OAOCTLO=0AP_0+0APM_3+0AADC1 ;

OAOCTL1=0AFBR_0+0AFC_4;
OAOCTL1=0AFBR_1+0AFC_4;
OAOCTL1=0AFBR_2+0AFC 4;
OAOCTL1=0AFBR_3+0AFC 4;
OAOCTL1=0AFBR_4+0AFC_4;
OAOCTL1=0AFBR_5+0AFC_4;
OAOCTL1=0AFBR_6+0AFC_4;
OAOCTL1=0AFBR_7+0AFC_4;

IP Rk ]
//%5E DCO 2 IMHZ

//P2.0,2.1 S —Thfig ik #

//p2.1,0A0 iy th i (A IR 3 98 5)

//0AP L% 0A010 fir N\, R IH AN Fast, fir i oy AL, A3 B4 AS
//R2/R1=0R/16R, 1=\, 4([A] [m) LLAGI K 2% , UK R 4U=1+R2/R1)
//R2/R1=4R/12R

//R2/R1=8R/8R

//R2/R1=10R/6R

//R2/R1=12R/4R

//R2/R1=13R/3R

//R2/R1=14R/2R

//R2/R1=15R/1R

_NOPQ);
_BIS_SR(LPM3_hits); 1/ NARIIFE 3
_NOPQ);
return 0;
}
V7 hhhhhhhhhhhhhhhhhhhhhbhhhhhhhhhhhhhhhhhhhhhhhhhkikkkkkkikkiikikiiikiiiiiiiaiaiai
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[4] iZi% 0A0 TAEFERESK 4, VBN FIARLLBIRE: . 12 0AL TAEZEMESK 5, 1B A RIAH LLBIBUR B 238 — 4% .
V7 beliisiiaisisiiisibisihaisiiaisiiiaiiiiiiobiisiiaisiiaisiinaisiboiiioisiiaiaiiaisbuiniaisioioiiuioisiuioiadniaisbisiainioioliuiaiabuialel

//p2.0 1E 5 0AO 1F i A\ (F fULAMREE)

//p2.3 % OAL i th (he Kiarth AVCC)

/7% 5N U R R R0 A A AVss

7735078 N TR G i AR, PR IZE T OAL AT OAO [ OAFBRX (B K 4 UK 2 5L

779755 AD 45 L, PR (R T LA

// MSP430F2274

!/ o

// /I\]|
1/ 11 I
// ——|RST
1/ I I

// | P2.0|<--0A010

// | N AVss|<--GND

// | |------ p2.3]-->0A10

//

//

// A\

// | \ 0AO

Y72V [ —— |+ \ mode=4 N\
// |

// —]- 7
// |
// | I/
// | | (gain=(1+R2/R1)*(1+R2/R1))
// D AVAVAVAV A V4 |

// > R2 — YAVAVAVAVAVAN

// <R1 > R2

// > <R1

// | >

// GND <

/! | GND

!

1

1

1
T
~N

#include "msp430x22x4.h"
volatile unsigned int adc_value;
int main( void )

{

WDTCTL = WDTPW+WDTHOLD;
BCSCTLL = CALBCL 1MHZ;
DCOCTL = CALBCL_IMHZ;

P2SEL |= BITO+BIT1+BIT3+B1T4;
P20UT |= BIT3;

/7% E 0A0 J#ist 4
OAOCTLO = OAP_O+0OAPM_3;
OAOCTL1 = OAFBR_2+0AFC_4;

/7% 0AL Ikt 5
OAICTLO = OAP_3+0APM_3+0AADC1;
OALCTL1 = OAFBR_2+0AFC_5;

//7%) OAL [P A 5 12647 AD

I/ KETIH
/7% 5 DCO b IMHZ

//P2.0,2.1,2,3 % ThfigikPE 0A0I0 iy A\
//p2.3,0A1 iy i (A I % R R)

//0AP ZEF¢ OAON0 Fr N\, s i5tidt J& 2 Fast, OAOQUT firth Py 5 % ki
11EFA 4, O L R %0k 1+48R/8R

//1F 5 B A OAO iy AN, SOBHE 1 O Fast, Bt 31 A3
17EFA 5, UKL R %k 1+48R/8R
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ADC10CTL1 = INCH_3; J/IEREE 3 1

ADC10CTLO = REFON+SREF_1+REF2_5V; /377 2.5V [ES2% o i 5%
ADC10CTLO | = ADCL1OON+ADC10SHT 3+ADC10IE;

//F7 T ADC10 W AZ , ¢ 5 KB AR R[] g 64 4~ ADCLOCLK, f# i ADCL10 H1 1Bt

ADC10CTLO | = ENC+ADC10SC; /7155 AD $5 35
_BIS_SR(GIE); //RE BT
_NOPQ);

return 0;

}

#pragma vector = ADC10_VECTOR

__interrupt void adc_isr (void)

{
adc_value = ADC10MEM; //% AD {HAF N adc_value
_NOPQ);

¥
/7

M SP430F22x4 FEAii Bk

E\p3RAE MSP430 B HLFF R T A
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||-'—-'—|-‘
Microcontrol /._ Mspy3p

CHINA MSP430 33S .~

MSP430F2 2 71| 16 ArB{RThFE 8 7 P R

H 14 FE 0A BHHKE

fA: 1.4

Hiy: 2007.5.

J&sC: TI MSP430x2xxfamily.pdf

BPE: BR% KEIILRE

aft: DC IR IR E
e DURSCEERITE T MSP430x2xxFami ly . pdf SCPEH IR W 2. BT AR K AR,
ﬁﬁ@ﬁﬁ¢%%ﬁ%?i&ﬁw FrCACL B2 R 22— D) LLs SO

TR S D) B B AR

2BP

USCL_AO
UART/LIN
IrDA, SP1

Brownout
Protection WOT+

USC1_BO
sSP1 11G
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143 0A
OA JETH HliEz sk e, A=A T 0A. £F MSP430x22x4 Fit ‘& T P> OA Fit,

14.1 OA &4

OA B HI-1-1E AD 4 i IR FUAE 5 I 2

OA FFELT T

U R g, TR,

1 Yot

D nfaE R e v A I )

U il e e A

I Dl SRR B, AN HAE PGA CLLfld aaioRas) L.

ATECI P T ML OA Bibt, ZERARL T, OA BLHUHY T4 fEAY:
5, ZeHHILAT OAXCTLO SEREMDKHA % 17 84 FHOAE . JXF, x B KA R e
SV O b, 7 TR, 95 7 9% OAXCTLO SERE S
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I A i
DAPx =3
Ol —1 00 | OAFCx =8 ——
oAbt o1 | OANc=3—p Py A S i3
DAPMx
Okl — 10 DA1TAR [0AD) g
OrxlE e DAZTAP [0A1) 1
OAZOUT (OAD) OADTAP [DAZ)
DADDUT [OAT)
OATOUT {OAZ) _
OfAFCx =5 CAFCx =6 ]
by e OANx  OANERTE—
RARSBAEIE NN oa F s Ao 5P ARG AL
O—
DAXID ~t———— 1
Al (DAD)
Ol ooo ,a’f AZ (DAT)
Dl —ap—— 1 oo A5 [DAZ)
OfxlE ] 1 OAFCx D"‘-"“:I'EIGTTG.‘J ’ . ALIOATC
o b AT 17 m B AZ/DAIO
. N - 4 ASIOAZD
AR S T, OATRIP o
[, I ! '_'II‘E'.; I-_-' A n
(Vo iz 3 o L P 4 ooo iR PRk ﬁ 13 (0AT)
oo CAFER: ’ o w ren
J‘l'_ Al (DAZ)
o1 : M 12/0A00
1 \ A2
3 on | BAxRgp oo PS A13/0ATD
47 ) 100 ag W A14/0AZ0
(LI B o i  [—— oaxoUT
0A1RgoTTOM(CAY) 1o 010 il
0AZRgoTTON (OAT) 111 >
OADREoTTOM (042) e
’ ; 8- OAXTAR
v 9 g—mn 2
R
101 OAFCx = 04 DAADT
o] mE || okl o
00t | g
010 111
R
011
OAFER =0 GMHHOTTU M
100
& £:1m
B 110
RA A ik 3% P
OAxID
Ol -
OAxIA 0AxFB
DAZOUT (CAD)
DADOUT (CA1)
DA10UT (0AZ)
K 14—1 OA FLHLAE ]
14.2 OA#AE

OA AL iy T P A i BRAF Ve 1 TS 20 12 OA FRBE B AN B AT
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14.2.1 OA JHUKS:

OA ZMHCE . (IRHLTL. FoetBuanth iis BRORAS o ] AR L B S AR TBOR 3%, sl R AH i
K28, BUHHE OA B G2 3 TBOK 2%« OA (% S s < n) LT OAPMX Ao Fic & i e A
IR E ] 4 OAPMX = 00 ), OA JCH, it miPHAS. 4 OAPMX > O I, OA #1JF. Z%lL
BRI T

14.2.2 OA¥WA
OA HA WAL E I NIERE . +R1-digfir A T LLE L OANX and OAPX L IEATHT ke, nI LAk
FEN HNEAT 5 BN FBAE 5 - 0AO N L FRAIL— NI AHKT N, 76 AT OA HEER 1) P SR #AT [FIAH T - OAXTA
FT OAXIB $R LM A VN o A5 5 ELS HIRAEIE T M. SINT AR AN T EEN,  EAL
OANEXT {37, LA Py 35 s AH i A T8

14.2.3  OA i R A5t 4k 2%

OA H A AT & (K% k4%, 1 OAADCx A7 A1 OAFCx f7 4% . OA #rthifs 5 m LILE N fB ity
ADC10 i A\ ff) A12(0A0), A13 (OAL)F1 Al4 (0A2), Hi#HF%FIXEE ADC (KM AFIILAN 51 I -
OA ‘i H b ] LU I ¢ & OAFCX A 422 21— P R T2 PR REL I 265 o f T2 FEL BHL 9 4 4 =k 1T 1 OAFBRX
PEERE, FAT v gmE a5 O Ihfg

2 14-1 KU T OA it A R R BRI . 24 OAFCx = O I, OA Ml FH#EE, 2811 isAr
HNERTE K - 24 OAFCX > 0 11 OAADCx = 00 &Y, 11 Hs|, OA [ H il o N 58 s A B 31 24 - 24 OAFCxX >
0 F1 OAADCx= 01 5k 10, OA it i N BRI AN M A2 42 2 2 1

R 14-1 OA R E

OAFCx OAADCx | OA i Al e ik i

=0 X0 OAXOUT 432 4R 5 | AN ADC N A1, A3 B A5.

=0 x1 OAXOUT 42415 | AT ADC i\ fF) A12, A13 &l Al4.

>0 00 OAXOUT I FHAE A 28 1% .

>0 01 OAXOUT JEH2H4M k5| JIAT ADC S A A12, A13 ik A1

>0 10 OAXOUT %3485 | JAT ADC # N fF) AL, A3 Bk AS5.

5 0 1 OAXOUT it 4 R 21 ADC BT A12, AL3 i A14. 41 AL2,
A13 8§ A14 5|15 ADC IEREW IT

14.2.4 OAICE
OA W LIl ik OAFCx A7 i & H A A F ORI RE, WK 14-2,
% 14-2 OA M IE£

OAFCx 0A i
000 18 18 J R As
001 FHT =08 T30 5 TR A% I AL 34 2 S b4
010 AT ST A O T rEURER B #S)
011 e
100 [ AH PGACEL AR ) TR #%
101 2 3% [F] A PGA JBUK 2%
110 SR PGA JBOK 2%
111 O
B HZEHE RS
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BT, RGTEE B2 5 OAX 27, i OAXCTLO £7 5 X5 515, OAX M
H1 OAPX A1 OANX 37145 . OAX %y tH v] LI 1 OAXCTLO £/ 3¢ ik 4534422 1) ADC10 %y A\ ik o

FTZ 5 TBOR A A AT 3 2 AR K

H1 OAPX AZIEFE . JERL B AN A\ (1 AMRIEEAR IE,  OANX A7 JE i K CIRASIERD.
OAX )% HH R BB I IR I 45, A = I8 = IO AR 1) #7) o B - =18
ZETT IR ARG o

:Wive: =y SaW

AR, OAX 14 42 31 OAX I S AHAT N g, OAX $Ait— AN PT35S phgs (AR He
JEERBEZS ). [RIFHEA 1 OAPX AIEHE . 4z B SOAHH A iy (A MTERAE 1, OANX A7 T8 75 vt .
OAX %yt v LAIE ik OAXCTLO A7 ke 1B $6i% 42 21 ADC10 i N IEiE .

Ba3E 2 5

IR, SRR FELE Y 48 15 OAX ST 1) - 24 OARRIP = 0 I, RTOP 3%42: %] AVSS, RBOTTOM
EHER) AVCCo 4 OARRIP = 1 W), BRJE FEBH X 25 1 IE 42 [ 4#H, RTOP %423 AVCC, RBOTTOM 4%
FI] AVSS. OAXTAP {555 732 3] OAX ) S AH B N3, OAX $RAH— AN AT al G 1] B Fi s F LR 2%
1% FL R FH OAFBRX A i 32 o [RIAH T AN ity FH OAPX {7 o 3 1 408 S A 5 At HiL BEL AT DA 43R
SR N i A AN B AR 1, OANX A G5 i« OAX fi Al LAIE - OAXCTLO v SRk £ 2 1)
ADC10 %y N8 iH .

[FIAH PGA sk,

ZWET, OAX A%t % #23) RTOP,RBOTTOM %42 31| AVSS. OAXTAP %4231 0AX ) S AHEI A
Uit o OAX $EHE—AN HLAT [1+OAXTAP LUAE ] 2 1 mT g2 [ AH UK 75 - OAXTAP  LUAEL FH OAFBRX JEF%,
U OAFBRx=0, 47572 1. [AAHM A B OAPX {3k F. SOAHMM A G L K AR B 2% 11, OANX
PTG IRTE CIRASATRD . OAX HirHi AT LUl i OAXCTLO 47 Sk £ $2 31 ADC10 %y Nl if

ZERIFIAH PGA =X

ZAEECSCVF OA 15 5 75 P i 42 IR R A AR IE 2 A8l 3 A~ 0A. AU, 4 OAPX = 11 I,
OAX 1 [ A% N3 $25] 0A20UT (0A0), OAOOUT (0A1)Ek OALOUT (0A2) . 0AX %t vl LLi ik OAXCTLO
PR £ R 2 ADCL0 i NIl IH o

FAH PGA R

AR, OAX 1% HH %4251 RTOP, RBOTTOM J%E 2 31— /ML £ % &2 ] 2%, ‘& vl LU H] 0AXI0,
OAXI1, OAXIA E¢H1 OANX {7 1% BRI T4 1A OAs % o OAXTAP 15 534551 OAX K] S ARSI
Uijo OAX PR/ AT -0AXTAP LU i 1) S AH UK %S « OAXTAP LU A Hi OAFBRX A7 1EFE. OAPX {7
T 5 [ AR N o OAX %y AT LA ik OAXCTLO fo7 3k b 534 42 31 ADC10 iy NiiE .

R A OAX fufan A Rl FHAE ADC Fr A\
5| EDERE R ARG 2 B R AR, W HAE T ADC BB N, BT R R R,
gt B 22 ] fe LT3 BmVe

ETIRAER
LAV OA M5 5 £ W IBIE T B PTIZ Tk — 18 TRRACR TR A o 8] 14-2 3275 T 0A0
A1 OAL F4 B P IE THC B o 12T, A5 28 i S AT PGA A5 T R 75— OAX, OAX Ry i 4% 51
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RTOP. RBOTTOM WiJT, #Eff—NHfia2sgzobas. Zmhes s 1 3] 2 ANF R OAx 41L& Bz
STTRORES o OAX it T LA ik OAXCTLO 7Rzt B % F: 2] ADC10 Fr Nl . & 14-2 Kox 7 —1VH
OAOQ F1 OAL 4 B 1T PN IZ T 22 70 TR 7 o P25 B A7 A W B LR 14-3 . UK AR 1938 2 FH OAL 1) OAFBRX
Py, W 14-4. OAX FRIAH HZER: LK 14-3.

R 14—3 PIETICEI IR 7 il 25 A7 o e B

T BE (Z3EH)
OAOCTLO XX XX XX 00
0AOCTL1 000 111 0 x
% 14—3 WIBTZE 7 JROR i 3 i L
OA1 OAFBRx Gain
000 0
001 1/3
010 1
011 12/3
100 3
101 4 1/3
110 7
111 15

Kl 14-2 PHIZTRCE I TORSR

(VI-TV1aR2

Rl
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OAPx RIS AL

DAl —e——— 00
CANT ————— 1
Ofxls —e—1 10

GF'.IIEF 11

el A AR
OAPx
[ S—
oAD — 01 000
T [ — [ 001
CaxIB 11 alee
L
-.____“
000 | R PHIZSE
~— a0t OAFERx L
oca 010 3
oo 011 | QARrop P -
010 | oAxAgp wo| agm
011 S~ 01 oM
‘00 o0d 4R .
001 —1 110 010
10 111 | 2R%
10 30 L .- oy oAy
— 111 o b
| SIS o T
B 1M
100 —
000 R3
101 s— 110
oo 3
10 010 ;_ m
R
011 i L
111 .
|~ 100
101
110
111
| —
OAxFE

Kl 14-3 P12 I JORS: OAX AH T #%
K 14-4 Ko< T 48] 0AO,0AL, 0A2 #4) J i) =18 IR 2= 70 TR o (38T AE T I s

HEA, 5 WEARRI SRS T o ¥ 25 A7 210 & WK 14-5, JL14 25 i 0A0, 0A2 1) OAFBRX
PEHfE . OAO,0A2 1Y) OAFBRX o7 F{ ¥ 52 M Z0AH R o 48925 156 IL3% 14-6. OAX AH HL %2 WL3& 14-5,
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R 14-5 8RR ORAR P Ay A4 B

AR BB (i)
OAOCTLO XX XX Xx 00
OAOCTL1 xxx 001 0 x
OA1CTLO XX XX Xx 00

K 14—6 =18 /3 IORAR 2 B

0A0/0A2 OAFBRX Gain
000 0
001 1/3
010 1
011 12/3
100 3
101 4 1/3
110 7
111 15
Kl 14-4 =38 UK
V2
Vi
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o Al AT ¥

o] o (Rt Hi
cADN o ~ OAPM:
OAlA o 0
5 - _ . 1
OaxIB 1 ooo | e ifieH FHIESE = il i b ok
|~ oarmmy ¥ R i ik E
—] %1 —— AP
010 3 000 "‘;-..
R o—| 0007 00 oAOTAP (0A2) | |
100 | 4RF clse L~
ot [ |E2 ] iy s
110 oo 001 x  |000
L0 B 38 010 i .
.-""... 2R 011 DaxR (8= - elza ,-'/
oo R —
R _ 100 o1
™ a o 11| 4R
oe 110 — 110 e
Hoo1| g . 2”* .
oo - m 1— o1
o | 7 ;L 100 N
100 ¢ ":]“E'(-]- R 101
R — >
o oo i— 10
ne oin| F#
_ , i 111 -
Al A S i 011 = ::_
oamx | = i L
DD o }
oA
o1
OAxA pyata
- i— OAAD
] \'.-’Hl J
OtdB J h‘c-;? £2a73 o T
001
010 | CAxRop —_—
_ R s 3%
e MEEE“ OAPMx
100
10 Wy
110 010
— 111
o011
100
101
110
111
|
Kl 14-5 8T8 73 UK A OAX AH HdE 4%
14.3 OA 7%
TR #ak TAARRA Huht HIEEHRZS
OAO#E il 73 17450 OAOCTLO /s 0COh 527 FPOR
OAO#E il 77 A7 45 1 0AOCTL1 /5 0C1h {7 A1 POR
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OALl #iill A 7480 OA1CTLO e 0C2h 71 POR
OAL¥E il B 74 1 0A1CTL1 e 0C3h {71 POR
OA2§x | 73 47450 0A2CTLO /5 0C4h A1 POR
QA4 ) 25 A7 a1 0A2CTL1 e 0C5h 471 POR

OAXCTLO, =iz &5 0
T &

5 4 3 2 1 0

QANx QAPx QAPM:x CAADCx

rw—0 rw=0 rw—0 rw-0 rw—0 rw-0 rw—0 rw-0
OANX Bits7-6 A Nk, IXPIAL]T-1EHE OA ARSI A b (IS 5 o
00 OAxIO
01 OAxI1
10 OAXIA—IEFEAR 5 ZH 4 T
11 OAXIB—IEEAR 5 ZH 4 T

OAPX Bits5-4 [AIAHHIANIERE. XPIALFHT-EFE OA [RIAHA A I RIS 5
00 0AXI0

01 0AOIL

10 OAXIA—EHAE 52X ¥ T

11 OAXIB— &5 5 &% £ T

OAPMx Bits3-2 Jx/imtidi Rk,
00 X[, Hih sl

01 I

10 Hik

11 PRIE

OAADCx Bits1-0 OA #irthik$é. IXPHALFI OAFCX AL — 242l OAPMX > O B OAX FIfn Hi % 1%
24 0AFCx = O:
00 OAXOUT 422 #55+ | EIFN ADC i AP AL, A3 B A5
01 OAXOUT %3 4h 51 JIFN ADC H A A12, A13 i Al4
10 OAXQUT JEHZEI A5 | AT ADC % A\ AL, A3 B A5
11 OAXOUT HESIAM 5| AT ADC %y A\ ff) A12, Al13 B Al4

24 OAFCx > O0:

00 OAXOUT M HIFE Nz

01 OAXQUT 43451 AT ADC i A\ i A12, A13 &l A14

10 OAXOQUT 4 ZIAMH5 | HEIFN ADC i A\ f¥) AL, A3 BX A5

11 OAXOUT P Bi&EH:S ADC 4 A1) A12, A13 B Al4. AN A12, AL3 BY Al4 5 ADC Wi JFi%Hz.

OAXCTL1, EHEHIFIAES 1
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T ] 5 4 3 2 1 0
OAFERx OAFCx OANEXT oaRRIPT
rw-0 rw—0 rw—0 rw—0 rw—0 rw-0 w0 rw—0

OAFBRx Bits 7-5 OAx i Hi FHIEFE.
000 ##isk 0 — OR/16R
001 #fik 1 — 4R/12R
010 #lisk 2 — 8R/8R
011 #hk 3 — 10R/6R
100 Hk 4 — 12R/4R
101 #hisk 5 — 13R/3R
110 #i5k 6 — 14R/2R
111 3k 7 — 15R/1R

OAFCx Bits4-2 OAx LhREHEHl. L+ OAX IINEE -
000 i HiZ 5 CRAs

001 HF =I8JHZE 7 TROK AR IR B 3 2 22 P2
010 FAf7 IS 2Ephas (AT Ha R ERBE RS

011 Hbigge

100 [F]4H PGA J K 2%

101 ZRIBE[RIAH PGA JHUK

110 J2AH PGA JBUK#%

111 ZE RS

OANEXT Bit 1  OAX AHAMAImAMBHAN FVTo %A 0% A7 HAEH AR Bl F B I 25 1), g
OAX S Mt N I3z B AR5 I o

0 OAX JUAH#E A ANHE AT A

1 OAx S AH% At o] LA N

OARRIP Bit O Lha#siiztR, OAx JoAHum HiBHZEHz
0 4 OAFCx = 3, RTOP %431 AVSS, RBOTTOM 4% AVCC.
1 X4 0AFCx = 3, RTOP i%E$%%I] AVCC, RBOTTOM i%4% AVSS.

OA E:hlif 2
[1] 0A0 TAEFERE 2 (B—HEZTHK)
//

//p2.0 Jy IESHIN

//p2.1 i (B AVCC)

7/ %6 N B TS 1 42 1050 A1) AVss

// 1] OAFBR ki 5 Js it FEL BHAE

/7% E YR E SN p2.0, VA E IR A, A0S T R N

// MSP430F2274

Y7/ —
// /I\I XIN|-
// (| [
// ——IRST XOUT| -
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// |

// |

// |

// |

//

#include "msp430x22x4.h"

int main( void )

{
WDTCTL=WDTPW+WDTHOLD;
BCSCTL1 =CALBC1_1MHZ;
DCOCTL =CALBC1_1MHZ;
P2SEL |=BITO+BITL;

I
P2.0]<--0A010

AVss|<--GND
p2.1]-->0A00

VESARE]
//%5E DCO 2y IMHZ

1/P2.0,2.1 55 )i ¥

P20UT |=BIT1; //p2.1,0A0 %t i (AN I % 9 3R)
OAOCTLO=0AP_0+OAPM_3+0AADC1; //0AP L% 0A010 i N\, R N Fast, fir iy AL, A3 B A5

OAOCTL1=0AFBR_1+0AFC_2;
//0AOCTL1=0AFBR_2+0AFC 2;
//0AOCTL1=0AFBR_3+0AFC_2;
//0AOCTL1=0AFBR_4+0AFC_2;
//0AOCTL1=0AFBR_5+0AFC 2;
//0AOCTL1=0AFBR_6+0AFC_2;
//0AOCTL1=0AFBR_7+0AFC 2;
_NOPQ);
_BIS_SR(LPM3_hits);
_NOPQ);

return 0;

}

//R2/R1=4R/16R, 15t HiFH K 4R
//R2/R1=8R/8R, 15 HiFHL % 8R
//R2/R1=10R/6R, St HiLFIL >4 10R
//R2/R1=12R/4R, it HLFHL A 12R
//R2/R1=13R/3R, [ it HiBH 4y 13R
//R2/R1=14R/2R, it HAFHL A 14R
//R2/R1=15R/1R, [ it HiBH Yy 15R

J/HENRIIFE 3

//* s s s s s s

* * * * * * * * * * * * *

[2]1 0A0 THEZR#E 3(tbis)
//

//0A0 TAE{EREZ 3(comparator)

//p2.0 H E¥4i A (0~Vee)

77 B4 N HUTS IR B 21085 7 1) AVss
// ] OAFBR ReiE S 7] v 25 7% WA Hs
/7K ER AN p2.0, VAT TR, A0 2 o ) ARk

// MSP430F2274
/e

// /N XIN|-

// I 1 I

// --|RST XOUT|-

// | Avcc|<--DVCC
// | P2.0]<--0A010
// | AVss|<--GND
// | p2.1]-->0A00

#include "msp430x22x4.h"

int main( void )

{
WDTCTL=WDTPW+WDTHOLD;
BCSCTL1 =CALBC1_1MHZ;
DCOCTL =CALBC1_1MHZ;
P2SEL |=BITO+BIT1;

VIES Amki]
//%%5E DCO 2y AMHZ

11D e fE
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P20UT |=BIT1;

OAOCTLO=0AP_0+0APM_3+0AADC1;

OAOCTL1=0AFBR_1+0AFC_3;
//0AOCTL1=0AFBR_2+0AFC_3;
//0AOCTL1=0AFBR_3+0AFC 3;
//0AOCTL1=0AFBR_4+0AFC_3;
//0AOCTL1=0AFBR_5+0AFC_3;
//0AOCTL1=0AFBR_6+0AFC_3;
//0AOCTL1=0AFBR_7+0AFC_3;
_NOPQ);
_BIS_SR(LPM3_bits);
_NOPQ);

return 0;

}

//P21 Jyfnthh

//0AP IEFE OAOI0 TN, R Wt J& b Fast, it i AL, A3 B3 A5
/73U RN by 4/16AVec; L Bk

/&R A AN 8/16AVCC; LA s

/73R A 10/16AVec ; B g it

J1ZTUR R SNl 12/16AVeC; FURE# A

/1SR ST AN 13/16AVee ; HLALHA A

/738U RN 14/16AVec ; L Bk

/1SRRI SN 16/16AVCC; ELAR AR

/THENRIIAE 3

1/

[3] 0A0 TfEFERE 4([FAH HLBIECR)
//

//p2.0 BN (F BJLMRER)
//p2.1 i (e K AVCC)

17N BT R B 7 () AVss
/1T IR EEAE 25 AN JBOR 28 K it s PO s

// MSP430F2274
/e

// /I\] XIN]-

/" 1 I

// --|RST XOUT| -

// | |

// | P2.0]<--0A010
// | AVss|<--GND
// | p2.1]-->0A00

#include "msp430x22x4.h"

int main( void )

{
WDTCTL=WDTPW+WDTHOLD;
BCSCTL1 =CALBC1_1MHZ;
DCOCTL =CALBC1_1MHZ;
P2SEL |=BITO+BIT1;
P20UT |=BIT1;

OAOCTLO=0AP_0+0APM_3+0AADC1 ;

OAOCTL1=0AFBR_0+0AFC_4;
OAOCTL1=0AFBR_1+0AFC_4;
OAOCTL1=0AFBR_2+0AFC 4;
OAOCTL1=0AFBR_3+0AFC 4;
OAOCTL1=0AFBR_4+0AFC_4;
OAOCTL1=0AFBR_5+0AFC_4;
OAOCTL1=0AFBR_6+0AFC_4;
OAOCTL1=0AFBR_7+0AFC_4;

IP Rk ]
//%5E DCO 2 IMHZ

//P2.0,2.1 S —Thfig ik #

//p2.1,0A0 iy th i (A IR 3 98 5)

//0AP L% 0A010 fir N\, R IH AN Fast, fir i oy AL, A3 B4 AS
//R2/R1=0R/16R, 1=\, 4([A] [m) LLAGI K 2% , UK R 4U=1+R2/R1)
//R2/R1=4R/12R

//R2/R1=8R/8R

//R2/R1=10R/6R

//R2/R1=12R/4R

//R2/R1=13R/3R

//R2/R1=14R/2R

//R2/R1=15R/1R

_NOPQ);
_BIS_SR(LPM3_hits); 1/ NARIIFE 3
_NOPQ);
return 0;
}
V7 hhhhhhhhhhhhhhhhhhhhhbhhhhhhhhhhhhhhhhhhhhhhhhhkikkkkkkikkiikikiiikiiiiiiiaiaiai
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[4] iZi% 0A0 TAEFERESK 4, VBN FIARLLBIRE: . 12 0AL TAEZEMESK 5, 1B A RIAH LLBIBUR B 238 — 4% .
V7 beliisiiaisisiiisibisihaisiiaisiiiaiiiiiiobiisiiaisiiaisiinaisiboiiioisiiaiaiiaisbuiniaisioioiiuioisiuioiadniaisbisiainioioliuiaiabuialel

//p2.0 1E 5 0AO 1F i A\ (F fULAMREE)

//p2.3 % OAL i th (he Kiarth AVCC)

/7% 5N U R R R0 A A AVss

7735078 N TR G i AR, PR IZE T OAL AT OAO [ OAFBRX (B K 4 UK 2 5L

779755 AD 45 L, PR (R T LA

// MSP430F2274

!/ o

// /I\]|
1/ 11 I
// ——|RST
1/ I I

// | P2.0|<--0A010

// | N AVss|<--GND

// | |------ p2.3]-->0A10

//

//

// A\

// | \ 0AO

Y72V [ —— |+ \ mode=4 N\
// |

// —]- 7
// |
// | I/
// | | (gain=(1+R2/R1)*(1+R2/R1))
// D AVAVAVAV A V4 |

// > R2 — YAVAVAVAVAVAN

// <R1 > R2

// > <R1

// | >

// GND <

/! | GND

!

1

1

1
T
~N

#include "msp430x22x4.h"
volatile unsigned int adc_value;
int main( void )

{

WDTCTL = WDTPW+WDTHOLD;
BCSCTLL = CALBCL 1MHZ;
DCOCTL = CALBCL_IMHZ;

P2SEL |= BITO+BIT1+BIT3+B1T4;
P20UT |= BIT3;

/7% E 0A0 J#ist 4
OAOCTLO = OAP_O+0OAPM_3;
OAOCTL1 = OAFBR_2+0AFC_4;

/7% 0AL Ikt 5
OAICTLO = OAP_3+0APM_3+0AADC1;
OALCTL1 = OAFBR_2+0AFC_5;

//7%) OAL [P A 5 12647 AD

I/ KETIH
/7% 5 DCO b IMHZ

//P2.0,2.1,2,3 % ThfigikPE 0A0I0 iy A\
//p2.3,0A1 iy i (A I % R R)

//0AP ZEF¢ OAON0 Fr N\, s i5tidt J& 2 Fast, OAOQUT firth Py 5 % ki
11EFA 4, O L R %0k 1+48R/8R

//1F 5 B A OAO iy AN, SOBHE 1 O Fast, Bt 31 A3
17EFA 5, UKL R %k 1+48R/8R
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ADC10CTL1 = INCH_3; J/IEREE 3 1

ADC10CTLO = REFON+SREF_1+REF2_5V; /377 2.5V [ES2% o i 5%
ADC10CTLO | = ADCL1OON+ADC10SHT 3+ADC10IE;

//F7 T ADC10 W AZ , ¢ 5 KB AR R[] g 64 4~ ADCLOCLK, f# i ADCL10 H1 1Bt

ADC10CTLO | = ENC+ADC10SC; /7155 AD $5 35
_BIS_SR(GIE); //RE BT
_NOPQ);

return 0;

}

#pragma vector = ADC10_VECTOR

__interrupt void adc_isr (void)

{
adc_value = ADC10MEM; //% AD {HAF N adc_value
_NOPQ);

¥
/7

M SP430F22x4 FEAii Bk

E\p3RAE MSP430 B HLFF R T A
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