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���_J RC kl±d DCO e�u!éì\kl±���_J(iKÞ�|\  F4X

X ���ËÛkiKu��him*� (FLL j FLL � ) }lÛi< FLL j FLL ��
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S 1 MSP430 T�HIJ

� � � �

��

OTP ROM Flash ROM 
ROM(kB) RAM( �� )

1 X1101 MSP 430C 1110

1 

MSP 430F 11101

A 

1 128 

2 X1111 MSP 430C 1111 MSP430F1111A 2 128 

3 X112 MSP430P112 4 256 

4 X1121 MSP 430F 1121A 4 256 

5 X1122 MSP430F1122 4 256 

6 X1132 MSP430F1132 8 256 
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7 X122 MSP430F122 4 256 

8 X 122

2 

MSP430F1222 4 256 

9 X123 MSP430F123 8 256 

10 X1232 MSP430F1232 8 256 

11 X133 MSP 430F 133 8 256 

12 X1331 MSP430C1331 8 256 

13 X135 MSP 430F 135 16 512 

14 X1351 MSP430C1351 16 512 

15 X147 MSP 430F 147 32 1 K 

16 X1471 MSP 430F 1471 32 1 K 

17 X148 MSP 430F 148 48 2 K 

18 X1481 MSP 430F 1481 48 2 K 
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19 X149 MSP 430F 149 60 2 K 

20 X1491 MSP 430F 1491 60 2 K 

21 X155 MSP 430F 155 16 512 

22 X156 MSP 430F 156 24 1 K 

23 X157 MSP 430F 157 32 1 K 

24 X167 MSP 430F 167 32 1 K 

25 X168 MSP 430F 168 48 2 K 

26 X169 MSP 430F 169 60 2 K 

27 X1610 MSP 430F 1610 32 5 K 

28 X1611 MSP 430F 1611 48 10 K 

29 X311 MSP 430C 31

1 

2 128 
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30 X 312 MSP 430C 312 4 256 

31 X 313 MSP430P313 MSP 430C 313 8 256 

32 X 314 MSP 430C 314 12 512 

33 X 315 MSP430P315 MSP 430C 315 16 512 

34 X323 MSP 430C 323 8 256 

35 X325 MSP430P325 MSP 430C 325 16 512 

36 X336 MSP 430C 336 24 1 K 

37 X337 MSP430P337 MSP 430C 337 32 1 K 

38 X412 MSP 430C 412 MSP 430F 412 4 256 

39 X413 MSP 430C 413 MSP 430F 413 8 256 

40 X423 MSP430FW423 MSP430FE423 8 256 
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41 X425 MSP430FW425 MSP430FE425 16 512 

42 X427 MSP430FW427 MSP430FE427 32 1 K 

43 X435 MSP 430F 435 16 512 

44 X436 MSP 430F 436 24 1 K 

45 X437 MSP 430F 437 32 2 K 

46 X447 MSP 430F 447 32 1 K 

47 X448 MSP 430F 448 48 2 K 

48 X449 MSP 430F 449 60 2 K 
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W���G�÷2¿< ��MSP430���1�u m� ó�É\�Ã±Ãw�!"�
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/14� ADÃÄ±|BJ0� 12� DAÃÄ±|CJ�a±|DJÚÛXY±|EJ*<*
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8�Á�±dB}l����a�PWM�Ee|IJDMA_J±<d6eFLASH�á±�

�»t2&�^*^��klö�A�_J� 34(0� ã|d7eMSP430f��Ù

� JTAG«¬���Þç©@����� JTAG«¬ÃÄ±�BC)*�éì 'w���

��xl�¤�A�±RÞç|d8e¸È+,�×2)y�B©@ JTAG( BSL�ö)y
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e ��%�±:6��5¡�6781
*+�,-��9:D��W<�F82s

t��MSP430����·�;<
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 2öJ�*·�ªNdPORe��*<ãªNdPUCe<'
�³

=. POR( PUC�ªNJ5ö��D)��1ö��·�>��1ö��� FLASH?@E

ìAB[���ªN<

PORªN´� 2ö¼½�.�Jd1eÝ¤û�*|d2eRST/NMI>�����*C�

�_·�<

PUCªN���>®Jd1ePORªN��|d2eD)�
E��D)�Á�±DE|

d3e�D)�Á�±ðÑ?@EìAB|d4e� FLASH�á±ðÑ?@EìAB<

POR( PUC�¦�e�JPORªN���#EF�_·�À�� PUCªN<T PUCª

N�#�y PORªN���<

.Ì� PORªN'� PUCªN=.�·��ë#SMSP430KÝã 0xFFFE¤¤8·�

6����A�K6���[�Ýã¤-Mxl<=. PUCªN�>®6�ãW POR�

�=. PUCªN&�\��GH�©@¤8Î��6����I��ÔöÏ$�y� PUC

ªN�C*"EÎ��¤û<

�_·�d POReU�UV3Jd1eRST/NMI>���µ'w3·���|d2e[


 I/O>�µ'w3�Ì|d3e&qZ[µOMJ�\A�±@3Îe/K��L²@|
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d1e � RST/NMI>��« 100K3��O*P<d2e�d1e�Ö×�£« 0.1uf�*

��*����«Ý�BCS·�¼ÙBQ<d3e£d2e�Ö×��£�*P�À«��

�N3 IN4008�&">�BCBQ�éì�_�*URz�*<

MSP430�����`�_

MSP430�B�N��gÂ5BCý�Su 3�kl±<23BC�B»tý����k

liK�ÀBC��»t�Å�enkl±�C�T��<F 3�kl±��3J

d1eDCO �_ RCkl±<!�f�%Ò��u�BCen<DCO�kliK#ÇH

qmno`(MSP430ò"*^�ST�Üg��N�f�[���iKv�Îg<� DCO

�Þ���BC�U!�§����Þ��3C� 3�JaJý� BCSCTL1.RSELxvÁ�

`�ï¶iK|bJý�DCOCTL.DCOx�ï¶iKÖ×��0VÞ|cJý�DCOCTL.MODx

�@}l+Þ< 

d2eLFXT1 «�ikl±<N�3« 32768HZ��`kl±�¡�kl±�»t«�

¢*�<vBC« 450KHZ~8MHZ�ï�ÛGkl±�¡�»t«�¢*�< 

d3eXT2 « 450KHZ~8MHZ�ï�ÛGkl±<¡�»t«�¢*���u�BCe

n<

�ikl±stu�]���¾�� Su*Âú*��_�^ikl±u�\�®}

E¸ÈW�j¦ú CPU}l��kD<

MSP430� 3ö�`ªNJMCLK�_s�`|SMCLK�_(�`|ACLKXY�`<

d1eMCLK�_s�`<ãW CPUkDSu¡�`C&�&qZ[vBCSu<MCLK

BCý�PÔ��kl±[����`ªNÀ}l 1�2�4�8�i"3\ªN<<

d2eSMCLK�_(�`<ú&qZ[Su<À�SuÔBC©@mZ[�A�±éì

�i<SMCLKBCý�PÔ��kl±[����`ªNÀ}l 1�2�4�8�i"3\

ªN<<

d3eACLKXY�`<ú&qZ[Su<À�SuÔBC©@mZ[�A�±éì�i<

� ACLK´�� LFXT1}l 1�2�4�8�i"3ªN<<

PUC·�U�MCLK( SMCLK�ªN<3 DCO�DCO�kliK3 800KHZ<ACLK

�ªN<3 LFXT1<
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MSP430%ÒÚ
ÛGkl±�E!"*��!" LFXT1dò"�^iZye( XT2�

E��`ªN<¹�`ªNZ� 50us��!"*��[Nkl±�E< |MCLKªN�

� LFXT1j¦ XT2�\ÎMSP430�Y]MCLK�ªN^Ä3 DCO�FGBCIA�

Ï�kl<�MSP430�\ò"��iZy� LFXT1}l!"<

5Y !".Z

5ö���Zy��3 LPM0~LPM4(LOW POWER MODE)�CPU�,YUV¶3

AM(ACTVE MODE)Zy<\6 AM�*Â��LPM4�*ÂT�Ö3 0.1uA<ý&ò"*

^\���STJ*^Á���vÁ�< 

�_ PUC·�U�MSP430}Ì AMUV<� AMUV�A�BCý�}ÌPÔ�ö�

��Zy�{U��¹�>®���&qZ[�6�S CPU_E���Zy�`= AMZ

y�£� AMZyý�}ÌÎ�����Zy� ¡�L< 

ò"Zy�ý��UVA�± SR6� SCG1�SCG0�OSCOFF�CPUOFF�_J<� 

� CPU�ab®6\ CPU%�mA�±(Z[�möò"Zyë"W*��Á	�[Cõ

A��B��bu��W< Jt}Ì���Zy 0�B�A�6�«�JLPM0; <}Ì

���Zy 4�BC�JLMP4;�BCW<_E���Zy �J

LPM0_EXIT; //_E���Zy 0

LPM4_EXIT; //_E���Zy 4

T[

6��MSP430Ý¤û±����c�
EÝbu6�BC�JA�(]^xlEK<

MSP430�Sdc�&qZ[ë�³��6��3MSP430à\�®dz&qZ[���6

�e}l�õA��Ö×<MSP430��
�®.��}Ì���Zy��®.���©@

6�YZ CPU��®¤û�eU�CPU£f}Ì���UV<� CPU�kDÈ`(_E

����È`�¸�[C��u6�CPU�Ò��æë¤ ���UV<

MSP430�6��3 3öJ�_·���Bfg6��Bfg6�<

d1e�_·��6���3 0xFFFE<

d2e�Bfg6��6���30xFFFC<T��Bfg6���®�YËOFIE�NMIE�

ACCVIE·�<	®PQI�6�<À·�6�ï��«Æxlu{ùú<_E6�£Ô»

tw� OFIE�NMIE�ACCVIE�C*�³£fT�6�<»t��h¢�Jw� OFIE�

NMIE�ACCVIEU�7�Rz_E6�Î�A��i�#£f=.6��EF6�QR�

KTEFÞßDE�FSA�xl:|�.°jk<

d3eBfg6��6��< 	
6��Æ�&qZ[�Ù�D)�Á�±ò"�Á�

±Zy�DE���6�<c��6�ëBCµ�l�6�_J�fg�vBC�Ñm6�

_J�fg<

5�6�WX.���T�Â^íQ�6�<T�6���MSP430#Ë�Bfg6�_

J� SR.GIE·�<$¡��nT�W6��zS
íQ�¼^�Bfg6�Eì�v�#

6�¹Ôu�T��6��:T�ý&�6�<� SR.GIE·��ST�Bfg6��[C

¿BC«Ç�Bfg6��6�WX<
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6�T��@AJd1e | CPU¤ ,YUV���2¹Ô�|d2eo CPU¤ �

��UV��_E���UV|d3eË��>�� PC@^ÌÞß|d4eËUVA�±

SR^ÌÞß|d5eo
5�6�WX�T�Â^íQ�6�|d6e�6�<�6�WX

ï���Y·��56�<�ï���×�Rs	®·�|d7eo6�ü¥� SR.GIE·

�<SRUVA�±6� CPUOFF�OSCOFF�SCG1�V�N�Z�C�·�|d8eÎ��

6���@�Ì PCA�±�A�K¡Ýã-Mxl< 

6�`=�@AJd1eKÞß6p· PC@�oT�6�Ô CPU¤ ���Zy��B

fg6�¿{p·���Zy|d2eKÞß6p· PC@�oT�6�Ô CPU�¤ ��

�Zy��K¡ÝãÏ�xlA�<

MSP430m���6���wWFqÎerk<
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MSP430�� 4�MSP430�������� JTAG��

����

MSP430���\]^_`a

MSP430F1�F2�F4�������	
� 4� JTAG���� TMS(����)�TCK(JTAG

����)�TDO(����)�TDI(����)�

� 4� 
 JTAG���TI!"#$%&'()
 14pin�*��+,-.

/� MSP430F2 ������01234 JATG �56�&4�789:
 4 � JTAG�

;&4� MSP430F20xx�����<=“Spy Bi-Wire”
>?��@�*��	� 2� �

AB= SBWTCK(��)�SBWTDO(���)�C7 GND�VCC3DE@�FG 4HD��IJ

KL 2� �
MNO# TI eZSP430 USB�MNO�

MSP430 JTAG������
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MSP430�� 5�MSP430��� IAR WE430��	




1- ����,������. Project/Options

2- Project/Options/General Options / target /Device=MSP 430F147

3- Project/Options/General Options / Debugger/Setup/Driver=FET Debugger
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4- Project/Options/General Options / FET Debugger/Setup/Setup/ Connec on/Lpt=LPT1

	
������� LPT,	
�� USB������� J-link, 	
 TI USB���

��� TI USB FET�

���IAR WE430������ !"#$�%&'(�)�*���

5- +,��-./0�12345�6-.78�9:;<�
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MSP430�� 6�MSP430������
MSP430�������---P1/2�	
����

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

* DIGITAL I/O Port1/2 BC�DE FGHIJ

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

#define P1IN_ 0x0020 /* P1 KLBC� */

const sfrb P1IN = P1IN_;

#define P1OUT_ 0x0021 /* P1 KMBC� */

sfrb P1OUT = P1OUT_;

#define P1DIR_ 0x0022 /* P1 NO��BC� */

sfrb P1DIR = P1DIR_;

#define P1IFG_ 0x0023 /* P1 GH:PBC�*/

sfrb P1IFG = P1IFG_;

#define P1IES_ 0x0024 /* P1 GHQR��BC�*/

sfrb P1IES = P1IES_;

#define P1IE_ 0x0025 /* P1 GH�JBC� */

sfrb P1IE = P1IE_;

#define P1SEL_ 0x0026 /* P1 IJ��BC�*/

sfrb P1SEL = P1SEL_;

#define P2IN_ 0x0028 /* P2 KLBC� */

const sfrb P2IN = P2IN_;

#define P2OUT_ 0x0029 /* P2 KMBC� */

sfrb P2OUT = P2OUT_;

#define P2DIR_ 0x002A /* P2 NO��BC� */

sfrb P2DIR = P2DIR_;

#define P2IFG_ 0x002B /* P2 GH:PBC� */

sfrb P2IFG = P2IFG_;

#define P2IES_ 0x002C /* P2 GHQR��BC� */

sfrb P2IES = P2IES_;

#define P2IE_ 0x002D /* P2 GH�JBC� */

sfrb P2IE = P2IE_;

#define P2SEL_ 0x002E /* P2 IJ��BC� */

sfrb P2SEL = P2SEL_;

MSP430�������---P3/4� 	�����
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/************************************************************

* DIGITAL I/O Port3/4BC�DE SGHIJ

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

#define P3IN_ 0x0018 /* P3 KLBC� */

const sfrb P3IN = P3IN_;

#define P3OUT_ 0x0019 /* P3 KMBC� */

sfrb P3OUT = P3OUT_;

#define P3DIR_ 0x001A /* P3 NO��BC� */

sfrb P3DIR = P3DIR_;

#define P3SEL_ 0x001B /* P3 IJ��BC�*/

sfrb P3SEL = P3SEL_;

#define P4IN_ 0x001C /* P4 KLBC� */

const sfrb P4IN = P4IN_;

#define P4OUT_ 0x001D /* P4 KMBC� */

sfrb P4OUT = P4OUT_;

#define P4DIR_ 0x001E /* P4 NO��BC� */

sfrb P4DIR = P4DIR_;

#define P4SEL_ 0x001F /* P4 IJ��BC� */

sfrb P4SEL = P4SEL_;

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

* DIGITAL I/O Port5/6 I/O�BC�DE PORT5T 6 SGHIJ

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

#define P5IN_ 0x0030 /* P5 KLBC� */

const sfrb P5IN = P5IN_;

#define P5OUT_ 0x0031 /* P5 KMBC�*/

sfrb P5OUT = P5OUT_;

#define P5DIR_ 0x0032 /* P5 NO��BC�*/

sfrb P5DIR = P5DIR_;

#define P5SEL_ 0x0033 /* P5 IJ��BC�*/

sfrb P5SEL = P5SEL_;

#define P6IN_ 0x0034 /* P6 KLBC� */

const sfrb P6IN = P6IN_;

#define P6OUT_ 0x0035 /* P6 KMBC�*/

sfrb P6OUT = P6OUT_;

#define P6DIR_ 0x0036 /* P6 NO��BC�*/

sfrb P6DIR = P6DIR_;
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#define P6SEL_ 0x0037 /* P6 IJ��BC�*/

sfrb P6SEL = P6SEL_;

MSP430�������--- �����

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

UVWX�'BC�DE

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

#define MPY_ 0x0130 /* SYZWX */

sfrw MPY = MPY_;

#define MPYS_ 0x0132 /* FYZWX*/

sfrw MPYS = MPYS_;

#define MAC_ 0x0134 /* SYZW[ */

sfrw MAC = MAC_;

#define MACS_ 0x0136 /* FYZW[ */

sfrw MACS = MACS_;

#define OP2_ 0x0138 /* \]W^ */

sfrw OP2 = OP2_;

#define RESLO_ 0x013A /* _ 6`a
BC� */

sfrw RESLO = RESLO_;

#define RESHI_ 0x013C /* b 6`a
BC� */

sfrw RESHI = RESHI_;

#define SUMEXT_ 0x013E /*a
cdBC� */

const sfrw SUMEXT = SUMEXT_;

MSP430�������---�������

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

* efgD��'BC�DE

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

#define WDTCTL_ 0x0120 

sfrw WDTCTL = WDTCTL_;

#define WDTIS0 0x0001 /*��WDTCNT'h�KMijk*/

#define WDTIS1 0x0002 /*��WDTCNT'h�KMijk*/

#define WDTSSEL 0x0004 /*��WDTCNT'�lm*/

#define WDTCNTCL 0x0008 /*noWDTCNTi: p 1� � 0=>q^*/ 

#define WDTTMSEL 0x0010 /*��rs 0: efgrs; 1: D��rs*/ 

#define WDTNMI 0x0020 /*�� NMI/RST tuIJ 0:p RST; 1:p NMI*/

#define WDTNMIES 0x0040 /*WDTNMI=1�.��vwx 0:p<yx 1:p7zx*/ 

#define WDTHOLD 0x0080 /*{|efgD���} 0:~�;1:{|*/

#define WDTPW 0x5A00 /* ���:b�`*/ 
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/* SMCLK= 1MHzD��rs */

#define WDT_MDLY_32 WDTPW WDTTMSEL WDTCNTCL /* TSMCLK*2POWER15=3

2ms �`�� */

#define WDT_MDLY_8 WDTPW WDTTMSEL WDTCNTCL WDTIS0 /* TSMCLK*2PO

WER13=8.192ms " */

#define WDT_MDLY_0_5 WDTPW WDTTMSEL WDTCNTCL WDTIS1 /* TSMCLK*2P

OWER9=0.512ms " */

#define WDT_MDLY_0_064 WDTPW WDTTMSEL WDTCNTCL WDTIS1 WDTIS0 /* T

SMCLK*2POWER6=0.512ms " */

/* ACLK=32.768KHz D��rs*/

#define WDT_ADLY_1000 WDTPW WDTTMSEL WDTCNTCL WDTSSEL /* TACLK*2

POWER15=1000ms " */

#define WDT_ADLY_250 WDTPW WDTTMSEL WDTCNTCL WDTSSEL WDTIS0 /* T

ACLK*2POWER13=250ms " */

#define WDT_ADLY_16 WDTPW WDTTMSEL WDTCNTCL WDTSSEL WDTIS1 /* TA

CLK*2POWER9=16ms " */

#define WDT_ADLY_1_9 WDTPW WDTTMSEL WDTCNTCL WDTSSEL WDTIS1 WDT

IS0 /* TACLK*2POWER6=1.9ms " */

/* SMCLK=1MHzefgrs */

#define WDT_MRST_32 WDTPW WDTCNTCL /* TSMCLK*2POWER15=32ms �`��

 */

#define WDT_MRST_8 WDTPW WDTCNTCL WDTIS0 /* TSMCLK*2POWER13=8.192m

s " */

#define WDT_MRST_0_5 WDTPW WDTCNTCL WDTIS1 /* TSMCLK*2POWER9=0.512

ms " */

#define WDT_MRST_0_064 WDTPW WDTCNTCL WDTIS1 WDTIS0 /* TSMCLK*2PO

WER6=0.512ms " */

/* ACLK=32KHzefgrs */

#define WDT_ARST_1000 WDTPW WDTCNTCL WDTSSEL /* TACLK*2POWER15=100

0ms " */

#define WDT_ARST_250 WDTPW WDTCNTCL WDTSSEL WDTIS0 /* TACLK*2POWE

R13=250ms " */

#define WDT_ARST_16 WDTPW WDTCNTCL WDTSSEL WDTIS1 /* TACLK*2POWER

9=16ms " */

#define WDT_ARST_1_9 WDTPW WDTCNTCL WDTSSEL WDTIS1 WDTIS0 /* TACL

K*2POWER6=1.9ms " */
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MSP430�������---A/D�������

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

* ADC12 A/D��BC�DE

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

/*ADC12�����BC�*/

#define ADC12CTL0_ 0x0;' /* ADC12 Control 0 */

sfrw ADC12CTL0 = ADC12CTL0_;

#define ADC12CTL1_ 0x01A2 /* ADC12 Control 1 */

sfrw ADC12CTL1 = ADC12CTL1_;

/*ADC12GH���BC�*/

#define ADC12IFG_ 0x01A4 /* ADC12 Interrupt Flag */

sfrw ADC12IFG = ADC12IFG_;

#define ADC12IE_ 0x01A6 /* ADC12 Interrupt Enable */

sfrw ADC12IE = ADC12IE_;

#define ADC12IV_ 0x01A8 /* ADC12 Interrupt Vector Word */

sfrw ADC12IV = ADC12IV_;

/*ADC12C���BC�*/

#define ADC12MEM_ 0x0140 /* ADC12 Conversion Memory */

#ifndef __IAR_SYSTEMS_ICC

#define ADC12MEM ADC12MEM_ /* ADC12 Conversion Memory (for assembler) */

#else

#define ADC12MEM ((int*) ADC12MEM_) /* ADC12 Conversion Memory (for C) */

#endif

#define ADC12MEM0_ ADC12MEM_ /* ADC12 Conversion Memory 0 */

sfrw ADC12MEM0 = ADC12MEM0_;

#define ADC12MEM1_ 0x0142 /* ADC12 Conversion Memory 1 */

sfrw ADC12MEM1 = ADC12MEM1_;

#define ADC12MEM2_ 0x0144 /* ADC12 Conversion Memory 2 */

sfrw ADC12MEM2 = ADC12MEM2_;

#define ADC12MEM3_ 0x0146 /* ADC12 Conversion Memory 3 */

sfrw ADC12MEM3 = ADC12MEM3_;

#define ADC12MEM4_ 0x0148 /* ADC12 Conversion Memory 4 */

sfrw ADC12MEM4 = ADC12MEM4_;

#define ADC12MEM5_ 0x014A /* ADC12 Conversion Memory 5 */

sfrw ADC12MEM5 = ADC12MEM5_;

#define ADC12MEM6_ 0x014C /* ADC12 Conversion Memory 6 */

sfrw ADC12MEM6 = ADC12MEM6_;
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#define ADC12MEM7_ 0x014E /* ADC12 Conversion Memory 7 */

sfrw ADC12MEM7 = ADC12MEM7_;

#define ADC12MEM8_ 0x0150 /* ADC12 Conversion Memory 8 */

sfrw ADC12MEM8 = ADC12MEM8_;

#define ADC12MEM9_ 0x0152 /* ADC12 Conversion Memory 9 */

sfrw ADC12MEM9 = ADC12MEM9_;

#define ADC12MEM10_ 0x0154 /* ADC12 Conversion Memory 10 */

sfrw ADC12MEM10 = ADC12MEM10_;

#define ADC12MEM11_ 0x0156 /* ADC12 Conversion Memory 11 */

sfrw ADC12MEM11 = ADC12MEM11_;

#define ADC12MEM12_ 0x0158 /* ADC12 Conversion Memory 12 */

sfrw ADC12MEM12 = ADC12MEM12_;

#define ADC12MEM13_ 0x015A /* ADC12 Conversion Memory 13 */

sfrw ADC12MEM13 = ADC12MEM13_;

#define ADC12MEM14_ 0x015C /* ADC12 Conversion Memory 14 */

sfrw ADC12MEM14 = ADC12MEM14_;

#define ADC12MEM15_ 0x015E /* ADC12 Conversion Memory 15 */

sfrw ADC12MEM15 = ADC12MEM15_;

/*ADC12C����BC�*/

#define ADC12MCTL_ 0x0080 /* ADC12 Memory Control */

#ifndef __IAR_SYSTEMS_ICC

#define ADC12MCTL ADC12MCTL_ /* ADC12 Memory Control (for assembler) */

#else

#define ADC12MCTL ((char*) ADC12MCTL_) /* ADC12 Memory Control (for C) */

#endif

#define ADC12MCTL0_ ADC12MCTL_ /* ADC12 Memory Control 0 */

sfrb ADC12MCTL0 = ADC12MCTL0_;

#define ADC12MCTL1_ 0x0081 /* ADC12 Memory Control 1 */

sfrb ADC12MCTL1 = ADC12MCTL1_;

#define ADC12MCTL2_ 0x0082 /* ADC12 Memory Control 2 */

sfrb ADC12MCTL2 = ADC12MCTL2_;

#define ADC12MCTL3_ 0x0083 /* ADC12 Memory Control 3 */

sfrb ADC12MCTL3 = ADC12MCTL3_;

#define ADC12MCTL4_ 0x0084 /* ADC12 Memory Control 4 */

sfrb ADC12MCTL4 = ADC12MCTL4_;

#define ADC12MCTL5_ 0x0085 /* ADC12 Memory Control 5 */

sfrb ADC12MCTL5 = ADC12MCTL5_;
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#define ADC12MCTL6_ 0x0086 /* ADC12 Memory Control 6 */

sfrb ADC12MCTL6 = ADC12MCTL6_;

#define ADC12MCTL7_ 0x0087 /* ADC12 Memory Control 7 */

sfrb ADC12MCTL7 = ADC12MCTL7_;

#define ADC12MCTL8_ 0x0088 /* ADC12 Memory Control 8 */

sfrb ADC12MCTL8 = ADC12MCTL8_;

#define ADC12MCTL9_ 0x0089 /* ADC12 Memory Control 9 */

sfrb ADC12MCTL9 = ADC12MCTL9_;

#define ADC12MCTL10_ 0x008A /* ADC12 Memory Control 10 */

sfrb ADC12MCTL10 = ADC12MCTL10_;

#define ADC12MCTL11_ 0x008B /* ADC12 Memory Control 11 */

sfrb ADC12MCTL11 = ADC12MCTL11_;

#define ADC12MCTL12_ 0x008C /* ADC12 Memory Control 12 */

sfrb ADC12MCTL12 = ADC12MCTL12_;

#define ADC12MCTL13_ 0x008D /* ADC12 Memory Control 13 */

sfrb ADC12MCTL13 = ADC12MCTL13_;

#define ADC12MCTL14_ 0x008E /* ADC12 Memory Control 14 */

sfrb ADC12MCTL14 = ADC12MCTL14_;

#define ADC12MCTL15_ 0x008F /* ADC12 Memory Control 15 */

sfrb ADC12MCTL15 = ADC12MCTL15_;

/* ADC12CTL0 � 8`��BC�`*/

#define ADC12SC 0x001 /*��/����`*/ 

#define ENC 0x002 /* ����`*/

#define ADC12TOVIE 0x004 /*�����MGH��`*/

#define ADC12OVIE 0x008 /*�MGH��`*/ 

#define ADC12ON 0x010 /*ADC12����`*/

#define REFON 0x020 /*������`*/

#define REF2_5V 0x040 /*������'�����` '0'p 1.5V; '1'p 2.5V*/

#define MSH 0x080 /*����/��`*/

#define MSC 0x080 /*����/��`*/

/*SHT0 ����D�� 0 �� ADC12'a
C��MEM0~MEM7'��� */

#define SHT0_0 0*0x100 /*��� =TADC12CLK*4 */

#define SHT0_1 1*0x100 /*��� =TADC12CLK*8 */

#define SHT0_2 2*0x100 /*��� =TADC12CLK*16 */

#define SHT0_3 3*0x100 /*��� =TADC12CLK*32 */

#define SHT0_4 4*0x100 /*��� =TADC12CLK*64 */

#define SHT0_5 5*0x100 /*��� =TADC12CLK*96 */
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#define SHT0_6 6*0x100 /*��� =TADC12CLK*128 */

#define SHT0_7 7*0x100 /*��� =TADC12CLK*192 */

#define SHT0_8 8*0x100 /*��� =TADC12CLK*256 */

#define SHT0_9 9*0x100 /*��� =TADC12CLK*384 */

#define SHT0_10 10*0x100 /*��� =TADC12CLK*512 */ 

#define SHT0_11 11*0x100 /*��� =TADC12CLK*768 */

#define SHT0_12 12*0x100 /*��� =TADC12CLK*1024 */

#define SHT0_13 13*0x100 /*��� =TADC12CLK*1024 */ 

#define SHT0_14 14*0x100 /*��� =TADC12CLK*1024 */ 

#define SHT0_15 15*0x100 /*��� =TADC12CLK*1024 */

/*SHT1 ����D�� 1 �� ADC12'a
C��MEM8~MEM15'��� */

#define SHT1_0 0*0x100 /*��� =TADC12CLK*4 */

#define SHT1_1 1*0x100 /*��� =TADC12CLK*8 */

#define SHT1_2 2*0x100 /*��� =TADC12CLK*16 */

#define SHT1_3 3*0x100 /*��� =TADC12CLK*32 */

#define SHT1_4 4*0x100 /*��� =TADC12CLK*64 */

#define SHT1_5 5*0x100 /*��� =TADC12CLK*96 */

#define SHT1_6 6*0x100 /*��� =TADC12CLK*128 */

#define SHT1_7 7*0x100 /*��� =TADC12CLK*192 */

#define SHT1_8 8*0x100 /*��� =TADC12CLK*256 */

#define SHT1_9 9*0x100 /*��� =TADC12CLK*384 */

#define SHT1_10 10*0x100 /*��� =TADC12CLK*512 */ 

#define SHT1_11 11*0x100 /*��� =TADC12CLK*768 */

#define SHT1_12 12*0x100 /*��� =TADC12CLK*1024 */

#define SHT1_13 13*0x100 /*��� =TADC12CLK*1024 */ 

#define SHT1_14 14*0x100 /*��� =TADC12CLK*1024 */ 

#define SHT1_15 15*0x100 /*��� =TADC12CLK*1024 */

/* ADC12CTL1 � 8`��BC�`*/

#define ADC12BUSY 0x0001 /*ADC12¡:P`*/

#define CONSEQ_0 0*2 /*¢£¤¢���*/ 

#define CONSEQ_1 1*2 /*6¥£¤¢���*/

#define CONSEQ_2 2*2 /*¢£¤����*/

#define CONSEQ_3 3*2 /*6¥£¤����*/

#define ADC12SSEL_0 0*8 /*ADC12���lm*/

#define ADC12SSEL_1 1*8 /*ACLK*/

#define ADC12SSEL_2 2*8 /*MCLK*/
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#define ADC12SSEL_3 3*8 /*SCLK*/

#define ADC12DIV_0 0*0x20 /*1¦§*/

#define ADC12DIV_1 1*0x20 /*2¦§*/

#define ADC12DIV_2 2*0x20 /*3¦§*/

#define ADC12DIV_3 3*0x20 /*4¦§*/ 

#define ADC12DIV_4 4*0x20 /*5¦§*/ 

#define ADC12DIV_5 5*0x20 /*6¦§*/

#define ADC12DIV_6 6*0x20 /*7¦§*/

#define ADC12DIV_7 7*0x20 /*8¦§*/

#define ISSH 0x0100 /*��KL¨Z©Oª«��`*/

#define SHP 0x0200 /*��¨Z(SAMPCON)����`*/

#define SHS_0 0*0x400 /*��¨ZKLm����` ADC12SC*/ 

#define SHS_1 1*0x400 /*��¨ZKLm����` TIMER_A.OUT1*/

#define SHS_2 2*0x400 /*��¨ZKLm����` TIMER_B.OUT0*/

#define SHS_3 3*0x400 /*��¨ZKLm����` TIMER_B.OUT1*/

/*��C��¬DE`*/

#define CSTARTADD_0 0*0x1000 /*��MEM0®¬*/

#define CSTARTADD_1 1*0x1000 /*��MEM1®¬*/ 

#define CSTARTADD_2 2*0x1000 /*��MEM2®¬*/

#define CSTARTADD_3 3*0x1000 /*��MEM3®¬*/

#define CSTARTADD_4 4*0x1000 /*��MEM4®¬*/

#define CSTARTADD_5 5*0x1000 /*��MEM5®¬*/

#define CSTARTADD_6 6*0x1000 /*��MEM6®¬*/

#define CSTARTADD_7 7*0x1000 /*��MEM7®¬*/ 

#define CSTARTADD_8 8*0x1000 /*��MEM8®¬*/

#define CSTARTADD_9 9*0x1000 /*��MEM9®¬*/

#define CSTARTADD_10 10*0x1000 /*��MEM10®¬*/

#define CSTARTADD_11 11*0x1000 /*��MEM11®¬*/

#define CSTARTADD_12 12*0x1000 /*��MEM12®¬*/

#define CSTARTADD_13 13*0x1000 /*��MEM13®¬*/ 

#define CSTARTADD_14 14*0x1000 /*��MEM14®¬*/ 

#define CSTARTADD_15 15*0x1000 /*��MEM15®¬*/

/* ADC12MCTLx */

#define INCH_0 0 /*��r¯°£¤ 0 A0 */

#define INCH_1 1 /*��r¯°£¤ 0 A1*/

#define INCH_2 2 /*��r¯°£¤ 0 A2*/
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#define INCH_3 3 /*��r¯°£¤ 0 A3*/

#define INCH_4 4 /*��r¯°£¤ 0 A4*/

#define INCH_5 5 /*��r¯°£¤ 0 A5*/

#define INCH_6 6 /*��r¯°£¤ 0 A6*/

#define INCH_7 7 /*��r¯°£¤ 0 A7*/

#define INCH_8 8 /*VEREF */

#define INCH_9 9 /*VEREF-*/

#define INCH_10 10 /*±�²³´µ�'KM*/

#define INCH_11 11 /*(AVCC-AVSS)/2*/

#define INCH_12 12 /*(AVCC-AVSS)/2*/

#define INCH_13 13 /*(AVCC-AVSS)/2*/

#define INCH_14 14 /*(AVCC-AVSS)/2*/

#define INCH_15 15 /*(AVCC-AVSS)/2*/

/*����m��`*/

#define SREF_0 0*0x10 /*VR = AVCC; VR- = AVSS*/

#define SREF_1 1*0x10 /*VR = VREF ; VR- = AVSS*/

#define SREF_2 2*0x10 /*VR = VEREF ; VR- = AVSS*/

#define SREF_3 3*0x10 /*VR = VEREF ; VR- = AVSS*/

#define SREF_4 4*0x10 /*VR = AVCC; VR- = VREF-*/

#define SREF_5 5*0x10 /*VR = VREF ; VR- = VREF-*/

#define SREF_6 6*0x10 /*VR = VEREF ; VR- = VREF-*/

#define SREF_7 7*0x10 /*VR = VEREF ; VR- = VREF-*/

#define EOS 0x80 /*6¥a¶��`*/

MSP430�������----�����

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

* USART ·�BC�"UCTL","UTCTL","URCTL"DE'¸�`3·� 1 ·� 2¹�

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

/* UCTL ·���BC�*/ 

#define PENA 0x80 /*º»��*̀/

#define PEV 0x40 /*¼º» p 0�p½º»*/

#define SPB 0x20 /*{|`p 2 p 0�{|`p 1*/

#define CHAR 0x10 /*^¾`p 8`p 0�^¾`p 7`*/

#define LISTEN 0x08 /*¿Àrs(w^¾Á�ÂÃw'^¾�ÄÅÆ)*/

#define SYNC 0x04 /*ÁÇrs p 0ÈÇrs*/

#define MM 0x02 /*p 1�¬`�ÉÊË(ÈÇ) ÌÉrs(ÁÇ);p 0�ÍÎÏÐ�ÉÊ

Ë(ÈÇ) �Érs(ÁÇ)*/

#define SWRST 0x01 /*��`*/
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/* UTCTL ·�wÑ��BC�*/

#define CKPH 0x80 /*�lÒ`��`(ÓÁÇNs�)p 1��l UCLKx�Ô�� */ 

#define CKPL 0x40 /*�lÕÖ��` p 1�ÈÇª UCLKÒ©;ÁÇ7zxF×*/

#define SSEL1 0x20 /*�lm��`:ª SSEL0ØÙp 0,1,2,3hÚNs*/

#define SSEL0 0x10 /*"0"��Û��l,"1"��ÜÝ�l,"2","3"��Þßà�l */

#define URXSE 0x08 /*�Ävwx��`(ÓÂÈÇNs7�)*/

#define TXWAKE 0x04 /*�áâ�£¨´Ñ��`(ÓÂÈÇNs7�)*/

#define STC 0x02 /*Û�tu STE��`p 0�p 4Írs p 1�p 3Írs*/

#define TXEPT 0x01 /*wÑ�Ï:P*/

/* URCTL ·��Ä��BC� ÁÇrs7Ó�ã`:FET OE*/

#define FE 0x80 /*äå:P*/ 

#define PE 0x40 /*º»å:P`*/

#define OE 0x20 /*�M:P`*/

#define BRK 0x10 /*æHçè`*/

#define URXEIE 0x08 /*�ÄMåGH��`*/

#define URXWIE 0x04 /*�ÄéêGH��`*/

#define RXWAKE 0x02 /*�Äéêçè`*/

#define RXERR 0x01 /*�Äåë:P`*/

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

* USART 0 ·� 0BC�DE

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

#define U0CTL_ 0x0070 /* UART 0 Control */

sfrb U0CTL = U0CTL_;

#define U0TCTL_ 0x0071 /* UART 0 Transmit Control */

sfrb U0TCTL = U0TCTL_;

#define U0RCTL_ 0x0072 /* UART 0 Receive Control */

sfrb U0RCTL = U0RCTL_;

#define U0MCTL_ 0x0073 /* UART 0 Modulation Control */

sfrb U0MCTL = U0MCTL_;

#define U0BR0_ 0x0074 /* UART 0 Baud Rate 0 */

sfrb U0BR0 = U0BR0_;

#define U0BR1_ 0x0075 /* UART 0 Baud Rate 1 */

sfrb U0BR1 = U0BR1_;

#define U0RXBUF_ 0x0076 /* UART 0 Receive Buffer */

const sfrb U0RXBUF = U0RXBUF_;

#define U0TXBUF_ 0x0077 /* UART 0 Transmit Buffer */

sfrb U0TXBUF = U0TXBUF_;
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/* Alternate register names */

#define UCTL0_ 0x0070 /* UART 0 Control */

sfrb UCTL0 = UCTL0_;

#define UTCTL0_ 0x0071 /* UART 0 Transmit Control */

sfrb UTCTL0 = UTCTL0_;

#define URCTL0_ 0x0072 /* UART 0 Receive Control */

sfrb URCTL0 = URCTL0_;

#define UMCTL0_ 0x0073 /* UART 0 Modulation Control */

sfrb UMCTL0 = UMCTL0_;

#define UBR00_ 0x0074 /* UART 0 Baud Rate 0 */

sfrb UBR00 = UBR00_;

#define UBR10_ 0x0075 /* UART 0 Baud Rate 1 */

sfrb UBR10 = UBR10_;

#define RXBUF0_ 0x0076 /* UART 0 Receive Buffer */

const sfrb RXBUF0 = RXBUF0_;

#define TXBUF0_ 0x0077 /* UART 0 Transmit Buffer */

sfrb TXBUF0 = TXBUF0_;

#define UCTL_0_ 0x0070 /* UART 0 Control */

sfrb UCTL_0 = UCTL_0_;

#define UTCTL_0_ 0x0071 /* UART 0 Transmit Control */

sfrb UTCTL_0 = UTCTL_0_;

#define URCTL_0_ 0x0072 /* UART 0 Receive Control */

sfrb URCTL_0 = URCTL_0_;

#define UMCTL_0_ 0x0073 /* UART 0 Modulation Control */

sfrb UMCTL_0 = UMCTL_0_;

#define UBR0_0_ 0x0074 /* UART 0 Baud Rate 0 */

sfrb UBR0_0 = UBR0_0_;

#define UBR1_0_ 0x0075 /* UART 0 Baud Rate 1 */

sfrb UBR1_0 = UBR1_0_;

#define RXBUF_0_ 0x0076 /* UART 0 Receive Buffer */

const sfrb RXBUF_0 = RXBUF_0_;

#define TXBUF_0_ 0x0077 /* UART 0 Transmit Buffer */

sfrb TXBUF_0 = TXBUF_0_;

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

* USART 1 ·� 1BC�DE

************************************************************/
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#define U1CTL_ 0x0078 /* UART 1 Control */

sfrb U1CTL = U1CTL_;

#define U1TCTL_ 0x0079 /* UART 1 Transmit Control */

sfrb U1TCTL = U1TCTL_;

#define U1RCTL_ 0x007A /* UART 1 Receive Control */

sfrb U1RCTL = U1RCTL_;

#define U1MCTL_ 0x007B /* UART 1 Modulation Control */

sfrb U1MCTL = U1MCTL_;

#define U1BR0_ 0x007C /* UART 1 Baud Rate 0 */

sfrb U1BR0 = U1BR0_;

#define U1BR1_ 0x007D /* UART 1 Baud Rate 1 */

sfrb U1BR1 = U1BR1_;

#define U1RXBUF_ 0x007E /* UART 1 Receive Buffer */

const sfrb U1RXBUF = U1RXBUF_;

#define U1TXBUF_ 0x007F /* UART 1 Transmit Buffer */

sfrb U1TXBUF = U1TXBUF_;

#define UCTL1_ 0x0078 /* UART 1 Control */

sfrb UCTL1 = UCTL1_;

#define UTCTL1_ 0x0079 /* UART 1 Transmit Control */

sfrb UTCTL1 = UTCTL1_;

#define URCTL1_ 0x007A /* UART 1 Receive Control */

sfrb URCTL1 = URCTL1_;

#define UMCTL1_ 0x007B /* UART 1 Modulation Control */

sfrb UMCTL1 = UMCTL1_;

#define UBR01_ 0x007C /* UART 1 Baud Rate 0 */

sfrb UBR01 = UBR01_;

#define UBR11_ 0x007D /* UART 1 Baud Rate 1 */

sfrb UBR11 = UBR11_;

#define RXBUF1_ 0x007E /* UART 1 Receive Buffer */

const sfrb RXBUF1 = RXBUF1_;

#define TXBUF1_ 0x007F /* UART 1 Transmit Buffer */

sfrb TXBUF1 = TXBUF1_;

#define UCTL_1_ 0x0078 /* UART 1 Control */

sfrb UCTL_1 = UCTL_1_;

#define UTCTL_1_ 0x0079 /* UART 1 Transmit Control */

sfrb UTCTL_1 = UTCTL_1_;

#define URCTL_1_ 0x007A /* UART 1 Receive Control */
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sfrb URCTL_1 = URCTL_1_;

#define UMCTL_1_ 0x007B /* UART 1 Modulation Control */

sfrb UMCTL_1 = UMCTL_1_;

#define UBR0_1_ 0x007C /* UART 1 Baud Rate 0 */

sfrb UBR0_1 = UBR0_1_;

#define UBR1_1_ 0x007D /* UART 1 Baud Rate 1 */

sfrb UBR1_1 = UBR1_1_;

#define RXBUF_1_ 0x007E /* UART 1 Receive Buffer */

const sfrb RXBUF_1 = RXBUF_1_;

#define TXBUF_1_ 0x007F /* UART 1 Transmit Buffer */

sfrb TXBUF_1 = TXBUF_1_;
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MSP430�� 7�MSP430��������
MSP430'i�F P1ìP2ìP3ìP4ìP5ìP6ìST COMíîZ)Á�ïð'i�ñ)òÒ

Á�	MSP430X11XÞ¥ÓF P1,P2i��óMSP430X4XXÞ¥�ïðô�<õi�ö�

&÷ø34@��ùKL/KM�MSP430ÞßGúFûf'KL/KMüý�KL/KMþ}

£�´ÑüýÆ���i� P1`P6'�k`ø34���ùKL/KM���F`�IJ�

	
'����34@��i�-.r¯���?�GHNs����ùMSP430'i�

ÓF^¾��úF���?����Â����G�	Â�sKL/KM´Ñ��34�

i�'�k`?��`Æ´Ñ��¨��£��,�`'��Æ$DÛ!«áù“��

�”���

i�'IJ�í1öP1,P2i�� I/O,GHIJ,%�±�Û!IJ	D��ì����í2ö

P3,P4P5P6i��I/O,%�±�Û!IJ	 SPIìUARTrs�A/D����í3öS,COMi

��I/O,�� !�

MSP430¸i��F"#'��BC�$�%��Ò�'þ}�%G P1,P2�F 7�BC

��P3~P6�F 4�BC��£�!"BC�&÷34���í1ö�� I/O`��/��

í2ö'(ØÙKL�KMTGH�í3öP1,P2)F 8�`ô�34�}Û�GHáâ�í4ö

34��)4üý,BC�þ}�í5ö34*+,KLìKM�ñ3*`-.þ}�

i� P1,P2'IJ34£�&÷' 7���BC�Æ���-.�Px/0 P1? P2�

í1öPxDIR�KL/KMNOBC�� 8`Ò1���34¦2DE 8�tu'KL/K

MNO�8`3 PUC2ø4�`���KL/KMIJ���5+DEi�'NO �}pK

L�ÓJ6�}pKM��363��0�KLrs�1�KMrs�	�P1DIR|=BIT4; //P1.4

KM �P2DIR=0XF0; //b 4`KM�_ 4`KL�

í2öPXIN�KLBC��pÓ6BC���%)J,&-.�L�ÓJ£�67%BC

�'�8Æ9¤ I/O�'KL¨Z�)4%tu'NO��pKL�	3����:;�6

G<	�67.Í?�¥Í'i�BC��Æ=H>V?@�A	�unsigned char key;

P1DIR&=~BIT4; //P1.4KL

……

key=P1IN&0X10; //KMi� P1.4'�

……

í3öPXOUT�KMBC��5BC�p I/Oi�'KMBCBC��367�KMBC

'�8ªtuNODESD�EFNOBC�'�8�KMBC'�8)GHI�	�

PIOUT|=0X01; //P1.0KM 1 � PIOUT&=~0X01; //P1.0KM 0 �

í4öPXIFG�GH:PBC���' 8�:P`:PÒ�tu«FGHJKFLáâ�

0�SGHJK� 1�FGHJK�%GH:P¦2p PXIFG.0~PXIFG.7��5M('�

PXIFG.0~PXIFG.7N�k�GHO°�p�mGH�O'kPVtQ'GH-.áâ��

PXIFG.0~PXIFG.7)R¿��`��S�TVÆ=H,Uk�PV��5Ò�':P�
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`�VÛ�Û�GHPV'���S��)_ù 1.5W'MCLK���4�XGHJK4

�G�Y�Ò�GH:P`"`�

í5öPXIES�GHvwR��BC��	
�� PX�'��tuGH�Z[DE5t

u'GHvwNs�0�<yRvw�Ò�:P"`�1�7zRvwÒ�:P"`�	�

MOV.B #07H, &P1IES ;p1_ 3`7zRvwGH�

í6öPXIE�GH�JBC��PX�'�k�tuøFk`�4��5tu«��G

H�0�\|GH �1���GH�MOV.B #0E0H, &P2IE ;P2b 3`��GH�

í7öPXSEL�IJ��BC��P1,P2ãi�Z�F%�±�Û!IJ�5-]IJª

^±Û'_Þ£��� P1,P2tu'NsÆ���PXSEL�Æ��tu' I/Oi�IJªÛ

`raIJ�0���tup I/Oi��1���tupÛ`raIJ�	�P1SEL|=0X10; //P1.4

pÛ`raIJ�

i� P3ìP4ìP5ìP6úFGHJb�%cIJÁ PI,P2�odi� P1,P2ªGHÒD' 3

�BC��i� P3,P4,P5,P6' 4�BC�í�XÁ P1�P2ö¦2p PXDIR�PXIN�PXOUT�

PXSEL3$�%���

i� COMT S��÷��ª !±'@����COMp !±'¹Ni�Sp !±

'e�i� !±KMiñ3<TVf"p^+KMi��
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MSP430�� 8�MSP430�������

MSP430�� !"#$%&

�<MSP430Þß�`�ÎIJragG34e�hã��`¨Z�k�<��`¨Z

POR(Power On Reset)T<�no¨Z PUC(Power Up Clear)�

POR¨Z�V'�`¨Z��¨ZÓFÂ47'PVwi�jRki�

�V<���

RST/NMItuf"p�`rs�O RST/NMItuik_�l�� 

O POR¨Zki���1Rki PUC¨Z�ó PUC¨Z'ki�)Rki POR¨Z�R

tQki PUC¨Z'PV�

POR¨Zwi�� 

~�efg��efgD��qm�� 
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Oefg�Låë'nô�^���

O±� FLASH�Låë'nô�^���

MSP430�� !"#$'��()*

O POR¨Z? PUC¨Zwi�tQ�V�`2��V'o>p��p�

RST/NMItuf"p�`rs�

I/OtupKLrs�

q�BC��`�

�6q^�(PC)qL�`O°¬ 0xFFFE,CPU��¬=w>r.�

%&ra'BC�o>p�s?J�Vtu�
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MSP430�� 9�MSP430�������
MSP430'�lra�_v!wxy� LFXT1ìbv!wxy� XT2

íMSP430X11X,MSP430X12XúFöì^+��xy� DCOìzÒÀ FLLíMSP430X16X

4<ï{öT|}îzÒÀ FLL ��VØ~�

MSP430X1XX���lraF���lKLm LFXT1CLK(_v 32768Hz,bv 450Hz

� 8MHz)ìXT2CLK(450Hz� 8MHz)ìDCOCLK��$47�Ú�l¨Z

1.ACLKÜÝ�l�� LFXT1CLK¨Z< 1ì2ì4ì8¦§2���34�TV�}¸

�Û`ra'�l¨Z�k��ù_vÛ!�

2.MCLKÞßÌ�l�MCLK3�TV��Æ¿ LFXT1CLKìXT2CLKìDCOCLK�

�jk�12< 1ì2ì4ì8¦§���MCLKÌ��ù CPUTÞß�

3.SMCLKàÞß�l�3�TV�¿ LFXT1CLKT DCOCLKíMSP430X11Xì

MSP430X12XÞ¥��%)ð XT2ö�? XT2CLKT DCOCLK�12< 1ì2ì4ì8¦§

���SMCLKÌ��ùbvÛ`ra�

Þß§�ªÞß'�}����ÒDíMSP430�}�� 1.8V~3.6V,/���

2.7V~3.6Vö,)4)Á'�}���[���)Á'Þß�l�Oã�Û�xy��×��

DCOxy�R¿�4�}MCLK'�lm�PUC¨Zj2�DCOCLK4¿��}MCLK

T SMCLK'�l¨Z�LFXT1CLK4�} ACLK'�l¨Z��¾[�MCLKT SMCLK

'�lm34VÛ!"�

���lra'��BC�p DCO��BC� DCOCTLì���lÞß��BC�

1BCSCTL1ì���l��BC� 2BCSCTL2 

1.DCOCTL 

7 6 5 4 3 2 1 0 

DCO2 DCO1 DCO0 MOD4 MOD3 MOD2 MOD1 MOD0 

DCO.0~DCO.2 DE 8Ú§�jkíDCO=0~DCO=8ö�3¦e�, DCOCLK§��

Ò�ãÚ§�Ò� 10%�

MOD.0~MOD.4 DEÂ 32�DCO� G�L' fdco 1� �^�óc7'� p fdco

� ����� DCOT DCO 1��'ãÚ§��	
 DCO	^p 7�0� <���b

§����)J��MOD.0~MOD.4-.§����

DCOCTL POR2o>�p 60H�

2.BCSCTL1 

7 6 5 4 3 2 1 0 

XT2OFF XTS DIVA1 DIVA0 XT5V RSEL2 RSEL1 RSEL0 

BCSCTL1o>�p 84H 

XT2OFF �� XT2'=~TD�

0 XT2xy�=~

1 XT2xy�D�í��ö
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XTS �� LFXT1�}rs

0 _§rsí��ö

1 b§rs

DIVA1ìDIVA0 �� ACLK¦§

0 0 )¦§í��ö

0 1 2¦§

1 0 4¦§

1 1 8¦§

XT5V �`!"p 0 

RSEL0~RSEL2 �`������4�D:�§�

0 ���_:�§�

... ...... 

7 ���b:�§�

3.BCSCLK2 

7 6 5 4 3 2 1 0 

SELM1 SELM0 DIVM1 DIVM0 SELS DIVS1 DIVS0 DCOR

SELM1 SELM0 ��MCLK�lm

0 0 DCOCLKí��ö

0 1 DCOCLK

1 0 LFXT1CLK,ùMSP430F11/12X�XT2CLK,ùMSP430F13/14/15/16X

1 1 LFXT1CLK

DIVM1 DIVM0 ��MCLK¦§

0 0 )¦§

0 1 2¦§

1 0 4¦§

1 1 8¦§

SELS �� SMCLK�lm

0 DCLKí��ö

1 LFXT1CLK,ùMSP430F11/12X�XT2CLK,ùMSP430F13/14/15/16X

DIVS1 DIVS0 �� SMCLK¦§

0 0 )¦§

0 1 2¦§

1 0 4¦§

1 1 8¦§

DCOR �� DCO��

0 ����

1 Û���
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�lra'��

kì!"MCLK=XT2�SMCLK=DCOCLK�5MCLK� P5.4KM(MSP430X14XGtu

P5.4TMCLK��)

#include "msp430x14x.h"

void main(void)

{

unsigned int i;

WDTCTL= WDTPW WDTHOLD; //Stop watchdog to prevent to overflow

P5DIR | = 0X10; //Set P5.4 to output 

P5SEL | = 0X10; //Set P5.4 to MCLK mode

BCSCTL1 &= ~XT2OFF; //Enable XT2

do{

IFG1 & = ~OFIFG; //Clear OFIFG

for(i=0xff;i>0;i--); //Set a delay

}while(IFG1&OFIFG); //check-up the OFIFG

BCSCTL2 | = SELM_2; //Set XT2CLK the clock of MCLK

for(;;);

}

]ì !" ACLK=MCLK=LFXT1=HF�5 ACLK� P2.0í��öKM�

#include "msp430x14x.h"

void main(void)

{

unsigned int i,j;

WDTCTL = WDTPW WDTHOLD;

P1DIR =0x02;

P2DIR =0x01;

P2SEL=0x01;

BCSCTL1 | = XTS;

do{

IFG1 & = ~OFIFG;

for(i=0xff;i>0;i--);
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}while(IFG1 & OFIFG);

BCSCTL2 | = SELM_3;

for(;;);

}
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MSP430�� 10�MSP430���WDT� !"�
efgD���Æ�|�6�$��mìÏ�����?%&��tQ'}�����ó�

 'P¡��6G!"efgn¢üý WDTCTL=WDTPW WDTCNTCL�O�6� )J

£�n¢efg�¤¥efg�M�`�-��634¦�#	A.���

kìWDTBC�ï{WDTCNTTWDTCTL�ã�BC�Â<�TÞß�`�8ô�n

¢

1.§^¢¨WDTCNT�WDTCNT 16`|§^���MSP430�D'�l�Îki'

©D� ªC¨Z,§^�-.[X§^�WDTCNT)J@�TVC7��S£�efg

D��'��BC�WDTCTLÆ���

2.��BC�WDTCTL�WDTCTL�ã�¦Ø~�b 8`�}�ý�� 5AH(«¬VG

DEpWDTPW)�_ 8`,WDTþ}'��ý��LWDT��ý�+�L�ý

WDTPW��ý�å5¤¥Þß�`�6WDTCTL�)[�ý�_+,WDTCTL'��

b+,6M>®p 69H�

bit 15-8 7 6 5 4 3 2 1 0 

�ý HOLD NMIES NMI TMSEL CNTCL SSEL IS1 IS0 

IS1 SI0 ��efgD��'D�KM�TpWDTCNT'KL�lm� � TMSEL WDT

�}rs��

0 0 T*2' 15�N 0 efgrs

0 1 T*2' 13�N 1 D��rs

1 0 T*2' 9�N NMI �� RST/NMItuIJ

1 1 T*2' 6�N 0 RST/NMIp�`i

SSEL ��WDTCNT'�lm 1 RST/NMIp¯°±GHKL

0 SMCLK 

1 ACLK 

NMIES �� NMIGH'QRvwNs HOLD {|efgD���}

0 <yRvw NMIGH 0 efgIJ²³

1 7zRvw NMIGH 1 �l\|KL�§^{|

]ìWDT'þ}
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1.�%£�!"WDTCTLG' TMSELT HOLD��`�WDT�}Â���+,ì�

��+,T-�.+,�Úrs�

a.efgrs (TMSEL=0 ,HOLD=0) 	
§^����́ Rki�`T²³Þß<�n

o¨Z�Þß�<��`'¬µ~� ��/01 RESET_VECTOR

b.D��rs(TMSEL=1�HOLD=0) -krski�D��'� ÖGH GH:P`

pWDTIFG ��/01 WDT_VECTOR

c._I¶rs(TMSEL=X�HOLD=1) WDTCTL=WDTPW WDTHOLD; 

2.WDT£� SSEL T IS0 IS1 3`34$Dª 8Ú�lmÒD'��íACLK=32768Hz�

SMCLK=1MHzö

WDT_MDLY_32 WDT_MRST_32 

WDT_MDLY_8 WDT_MRST_8 

WDT_MDLY_0_5 WDT_MRST_0_5 

WDT_MDLY_0_064 WDT_MRST_0_064 

WDT_ADLY_1000 WDT_ARST_1000 

WDT_ADLY_250 WDT_ARST_250 

WDT_ADLY_16 WDT_ARST_16 

WDT_ADLY_1_9 WDT_ARST_1_9 

�ìefg��

��efgD��kik�N·í� Ö7© P1.0ö

#include "msp430x201x.h" 

void main(void) 

{ 

WDT=WDT_MDLY_32; 

IE1 |=WDTIE; 

P1DIR |=0x01; 

_EINT(); 

for(;;) 

{ 

_BIS_SR(CPUOFF); 

_NOP(); 

} 
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} 

interrupt[WDT_VECTOR] void watchdog_timer(void) 

{ 

P1OUT^=0x01; 

}
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MSP430�� 11�MSP430���#$%&'
OÞß�lwi���IJ��j2�CPU���BC� SR' SCG1�SCG0�CPUOFF�

OSCOFF`µ�'_I¶��`�Ó�'(GH4I��<õ��`´4�L¸¹�C�

GHáâj2�º3¦�+»'�}Ns�ÂGHáâà�6r. ��£���¼½¸¹

^¾�34þ}-]��`�-����6ÂGH¾Å(RETI) 2�4VkÚI¶Ns¿À

A.�

¸��`'}�	7�

SCG1� �`��J SMCLK�"`�\| SMCLK�

SCG0� �`�²³@Áwi��ÓF SCG0"`��Y DCOCLKúF4�}MCLK?

SMCLK��@Áwi�jJ4\|�

OSCOFF��`�²³ LFXT1�ÓFO OSCOFF4"`�Y LFXT1CLK)�ùMCLK?

SMCLK��FLXT1jJ4\|�O��!wxy�D��� OSCOFF��[��Â!w

xy�'~�!"��

CPUOFF��`�²³MCLK�"`�D�MCLK�

��` SCG1ìSCG0ìCPUOFFìOSCOFF3�TVf�~ÃÚ)Á'�}rs�

23+, 45$ CPU6789:�;�<

SCG1=0 CPU³�

SCG0=0 MCLK³�

AM CPUOFF=0 SMCLK³�

OSCOFF=0 ACLK³�

SCG1=0 CPU\|

LPM0 SCG0=0 MCLK\|

OSCOFF=0 SMCLK³�

CPUOFF=1 ACLK³�

SCG1=0 CPU\|

MCLK\|

LPM1 SCG0=1 	
 DCOCLK`�}MCLK? SMCLK��@Áwi�\|� 

«��Ä1³�

OSCOFF=0 SMCLK³�

CPUOFF=1 ACLK³�

SCG1=1 CPU\|

	
 DCOÅ4�}MCLK? SMCLK�¿�\|

SCG0=0 MCLK\|

LPM2 OSCOFF=0 SMCLK\|

CPUOFF=1 ACLK³�
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SCG1=1 CPU\|

DCO4\|�@Áwi�4\|

SCG0=1 MCLK\|

LPM3 OSCOFF=0 SMCLK\|

CPUOFF=1 ACLK³�

SCG1=1 CPU\|

SCG0=1 DCO4\|�@Áwi�4\|

LPM4 OSCOFF=1 )Fxy�{|�}

MCLKìSMCLK\|

CPUOFF=1 ACLK\|

-�.(=>?@AB

1.LPM4:Âxy�D�rs ��áâÉ')F�V�}{|���'�ÁÆ¶�Ç��

�ÓFÂÞß<��Îçè�_È�l?'kJKÈÇI�GH'Û�GHPV�jR�

É�}���Â!q�ðF3J[���'Û�GHj��-Úrs�«�wi)3ÊË'

a
�

2.LPM3:Â DCwiD� ��ÓF!x³�'�Ì��!"���6ÍV' DCwi

�' DC�Á4D���ù��Î'b�!q��I¶4Î��O� DCD��~� DC[

�ke��íns~usö

3.LPM2:Â� �!xT DCwi��}'�)434��Ïv~�

4.LPM1�Â� �xy� <�}�)4)CÂ~�x�½Ð

_BIS_SR(LPM3_bits) _BIC_SR_IRQ(LPM3_bits)

LPM3 LPM3_EXIT

ÞßI�GH���

1.UV¿�GHÑÒ

a.PCL¹

b.SRL¹

c.GHO°ÓÔ PC 

d.GIEìSCG1ìCPOOFFT OSCOFFnÕ
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e.IFG:P`noí�C��DEFGWDTIFGö

2.r.GHáâà�6

3.r. RETIüý

4.SRM¹

5.PCM¹

_I¶��

void main(void)

{

WDTCTL=WDT_ADLY_1000;

IE1 | = WDTIE;

P1DIR | = 0X01;

_EINT();

for(;;)

{

LPM3;

_NOP();

} 

}

interrupt[WDT_VECTOR] watchdog_timer(void)

{

P1OUT ^ = 0X01;

}
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MSP430�� 12�MSP430���MSP430"�
ÂMSP430Þ¥¢±ÉGÖFIJ}×'D��Øm�-D��Â¢±É��ÞßGQ�µ

�'}����MSP430í47�p 430ö¢±É'D��34�Æ��q��x��¨Z

§�è°�¨Zvwçè�ªCªÙ¨Zè°�PWM¨Zwi�VÛ£�TV/�34�

}·�'·Ú�wi��2Û&÷5�D�� A}pk�·Ú�wi��Æ/�k�·�

A�ÔoÜ����4[}oÜ�,D�� A'âÝT���

Â 430'×Þ¥kÞG�)Á'àÞ¥kÞD��ØmF))Á�Â F11X�F11X1G

)ÖD�� BØm'�430'D��Ì�¦p 3�¦ra�efgD���D�� A�D�

� B�D�� AÌ�ØmÚÈF 16`D�q^��%q^rsF 4Ú��Úq^�l¨Z

$���3�3f"KL'ßà/��IJBC�T 8ÚKMrs' 3�3f"KM¢±�4

<¸aD��Øm3}�ÚØÙ���4��}×'IJ�

D��ØmIJáâ

(1)efgD��(WDT)�Ì��ù�6Âiåë��}¢±ÉÞß�`µQ'�VÛ�ñ

3}pk���D�����

(2)D�� A�}��D�����aÙßà/��IJra3���6���3/�·ã¨

ZwiKM�3}·�·Ú�wi����

(3)D�� B�}��D�����ªD�� A��ÒÁ,ÌIJNÛF�]IJR� A|

}]�s?JeDùD�� B��äA�
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3-D�� Araaå

4-D�� A--�æ��A�(1)

//A�;õ���D��D�IJ��� P1.0N·KM�

#include <msp430x14x.h>

{

WDTCTL = WDTPW WDTHOLD; //{|efgWDT�)����efgD���

P1DIR |= 0x01; //!" P1.0�NOpKM�

CCTL0 = CCIE; //!"ßà/����BC�G CCIE`p 1�CCR0ßà/��IJGHp�

�� 

CCR0 = 50000; //ßà/����BC� CCR0o�p 5000�

TACTL = TASSEL_2 MC_2; //!"D�� A��BC� TACTL���lm��p SMCLK

ÜÝ�l�
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_BIS_SR(LPM0_bits GIE); //-L_I¶rs LPM0T=GH

} 

//D�� A GHÑÒ�6ç

#pragma vector=TIMERA0_VECTOR

__interrupt void Timer_A (void)

{

P1OUT ^= 0x01; //P1.07©KM

CCR0 = 50000; //µÉ8L CCR0ßà/��^¾BC�^¾

} 

//A� 1a¶--------------------------------------------------------------------------

�æ��A�(2) 

//A�;õ���D��D�IJ��� P1.0N·KM�

// [�M('D��GH�6,��O°�Ns�

#include <msp430x14x.h>

void main(void)

{

WDTCTL = WDTPW WDTHOLD; // {|efgWDT

P1DIR |= 0x01; // !" P1.0�NOpKM�

TACTL = TASSEL_2 MC_2 TAIE; // �lm��p SMCLK,��q^rs,D��GH=

_BIS_SR(LPM0_bits GIE); //-L_I¶rs LPM0T=GH

}

// Timer_A3 GHO°(TAIV)áâ

#pragma vector=TIMERA1_VECTOR

__interrupt void Timer_A(void)

{

switch( TAIV )

{

case 2: break; //CCR1)��
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case 4: break; //CCR2)��

case 10: P1OUT ^= 0x01; //�M

break;

}

}
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MSP430�� 13�MSP430���() A��
FH� A+I

47g34eM��� A'aå×è34¦ 4�¦å~�¦2pr¯KL���� A�é�

_£Â·�������¦TGH�¦Ø~�

®+������ A'�}�[� CAON`"p 1�jJ�}'��`ê CACTL1��B

C��¢±É<���`p 0'�ñ´á���)�}'�

47×èëõ���¦�Î'IJTk]ÒD¨��

+JKL%&M

Û�r¯tu¨Z CA0�CA1(#ìi)34¦2� P2CA0,P2CA1`��=?D�<�TV
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'!"34¦2ª��'������-.��í0.5VCC,0.25VCC,�Õíf���ö?Û

�%G'��-.���

��'UV��34¦p47�ÚØÙ�

ã�Û�tuKL¨Z-.��

%Gk�Û�tu¨Zª��' 0.5VCC? 0.25VCC��

%Gk�Û�tu¨Zª��������

NO%PQR�

�����Î34� CARSEL�CARERF0�CARERF1`Æ����'ki�£�TV

!"34���Ú��KM����'KLG}p���O1�����ñ34£�¢±É

'tuîÛ��$����j��

FH� AST

��� CAON`��=D�CAEX`��`��NO�

-UVW�

_£Â·�Ó[k� CAF`Æ���Â·�'IJ=ªD��Â·�IJ�ùÆo��

�KM¨Z'ïð�4�X¨Z'ñ°TGHJK'3òÖ�

��XY

��� Ara�FGHIJ'�	���IJ CAIEGH��=h�Â CAIF¨Zki�

5ikGHíO1 GIE�p 1�ö���� Ara�FGH��O°'�k�¢�'

GH�CUP�GJK2RUV¿�noGH:P` CAIFG�

FH�+IZ[���\]

CACTL1 FH�45��� 1

CAEX: ������� A'KL¨ZTKM¨Z'NO

CARSEL:��������[���� A'#KLiZìKLi
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�aåg34eM,CAEX,CARSELÂ)Á!"�,���AKLi')['����F)

Á'.

J��47¥0:

-----------------------------------

CARSEL CAEX �����Li

0 0 ����m[����'#i

0 1 ����m[����'ìi

1 0 ����m[����'ìi

1 1 ����m[����'#i

CAREF1, CAREF0 ����m:

0 ��Û���

1 �� 0.25VCCp����

2 �� 0.5VCCp����

3 ��]Õí��p����,S�
�w IC'ØË

CAON: ����� A'æ=ªD�

0 D�����}

1 æ=����}

CAIES: GHQRvwrs��

0 <yR�GH:P CAIFG"`

1 7zR�GH:P CAIFG"`

CAIE:���GH��

0 \|GH

1 ��GH

CAIFG: ���GH:P

0 úFGHJK

1 FGHJK:P¨Z

CACTL2 FH�45��� 2
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P2CA1M��KLi CA1

0 Û�tu¨Z)ª��� Aô�

1 Û�tu¨Zª��� Aô�

P2CA0:��KLi CA0

0 Û�tu¨Z)ª��� Aô�

1 Û�tu¨Zª��� Aô�

CAF: �����KMi«<� RC_£õ·�

0 =£ RC_£õ·�

1 @£¨Z

CAOUT: ��� AKM'¨Z

0 CA0Çù CA1

1 CA0×ù CA1

CAPD ^�_`���

��� Ara'KLKMª IO�N�tu,34�� IOi�KLBC�'£H=

D.CAPD��`o>pp 0,�i�KLBC�F×.OÒ�`p 1�,i�KLBC�S×�

abcdM

#include <msp430x11x1.h>

void main (void)

{

WDTCTL = WDTPW WDTHOLD; // {|WDT

CAPD |= 0x08; // H=ª IOi�KL

CACTL2 = P2CA0; // !" P2.3p comp

CCTL0 = CCIE; // CCR0 ��GH

TACTL = TASSEL_2 ID_3 MC_2;  // SMCLK/8,q^rs

_EINT(); // =öGH
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while (1) // ÷À

{

CACTL1 = 0x00; // úF����

_BIS_SR(LPM0_bits); // -L LPM0

CACTL1 = CAREF0 CAON; // 0.25*Vcc=P2.3, ���=

_BIS_SR(LPM0_bits); // 3�-L LPM0

CACTL1 = CAREF1 CAON; // 0.5*Vcc=P2.3, ���=

_BIS_SR(LPM0_bits); // 3�-L LPM0

CACTL1 = CAREF1 CAREF0 CAON; // 0.55V on P2.3,���=

_BIS_SR(LPM0_bits); // 3�-L LPM0

}

}

// Timer A0 interrupt service routine

#pragma vector=TIMERA0_VECTOR

__interrupt void Timer_A (void)

{

_BIC_SR_IRQ(LPM0_bits); //øM LMP0rs

}
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MSP430�� 14�MSP430��� ADC12��
MSP430+efg+I--ADC12

MSP430¢±É' ADC12rak� 12`ù³' A/D��ra,��Fbv³,£�Ö�Ú

È�×�¦ø�"h ADCra.óF])Ö ADCra'±à,ñ3£����"'r¯��

�Æ�� AD'���ÂÞ¥kÞG�&÷34£�47¥0Æú¢¬�û�÷' ADCI

J���

Þ¥îZ ADCIJ�� ��ù³

MSP430X1XX2 ����� 10`

MSP430F13X ADCra 12`

MSP430F14X ADCra 12`

MSP430F43X ADCra 12`

MSP430F44X ADCra 12`

MSP430X32X ADCra 14`

�47 ADC12aågG34eM�ADC12raG�47�¦Ø~�KL' 16Îr¯=

D�ADC������m�ADC12���ADC�lm�¦��üª��/vwm�¦�ADC

^¾KM�¦�ADC��BC��Ø~�

KL' 16Îr¯=D

16Îr¯=D¦2� ICÛ�' 8Îr¯¨ZKLT�� 4Î���mKL£ 1Î��²

³´µ�m£ AVCC-AVSS/2��mKL�Û� 8Î� A0-A7KL�Ì�Û�è°�'

r¯F°¨Z��� 4Î¦2 Veref ADC�����m'KM#i�Vref-/Veref- ADC�

����mìi(��/Û�)�1Î AVCC-AVSS/2��mT 1Î��²³´µ�m�±�²

³´µ�34�ùè°^±<'²³�34Â!q�ýk]F�'���Â�������

���ó%��m��mKL34�} ADC12'º»j��Â!q�3}¿þº��

ADC������m

ADC����m�ùÔ ADC12��}pk���¨Zj�'�- ADC�)3�'k

�¦�Â ADC12raG����m34£�TVÆ!" 6Ú)Á'ØÙ�AVCC(Vr )�

Vref ,Veref ,AVSS(Vr-),Vref-/Veref-�

ADC12��

ADC12'ra��N�'�£�»i'r¯=DÆ¦2Æ�~�üKL�ADC12k�

ù³p 12`' ADC���1`¯ÍÖ�¦ë��1`¯ÍÖ�¦ë����Â���R�

��ã��������k���Ò,'�×KL�×��Or¯=DKM'r¯F°×
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ù?�ù�×�� ADC��'KM^+°pm°��ñ´ 0xfff�Vk���Ç��O

r¯=DKM'r¯F°×Ç?�ù�×�� ADC��'KM^+°p�_°��ñ´

0x00�ó-ã�����34£�TVÆ/�!"'�

ADC�lm�¦

ADC12'�lm¦F ADC12OSC�ACLK�MCLK�SMCLK�£�/�34��%Gjk

�lm�Á�Z34�O'¦§�

�üª��,vwm�¦

ADC12raGF���'�üª���Î���)'!"F��³'���Dù-NÛ'

s?J��tu<'BC�áâ���¦&÷�23}	<�

ADC^¾KM�¦

ADC��Â���~���øR5Ò�£¤<'KMa
C��Ò��£¤BCç¢¨

G�NF 16�£¤BC¢¨�Á� 16�£¤'BC¢¨F�Ò,�'��BC��4��


�³'���

ADC��BC�

ADC12CTL0 ����BC� 0

ADC12CTL1 ����BC� 1

ADC12IE GH�JBC�

ADC12IFG GH:PBC�

ADC12IV GHO°BC�

ADC12MEM0-15 C���BC� 0-15

ADC12MCTL0-15 C���BC� 0-15

MSP430 ADC12+Ihij
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ADC12klda

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

*

#include <msp430x14x.h>

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

//0ç

unsigned char number_table[]={'0','1','2','3','4','5','6','7','8','9'};

unsigned char display_buffer[]={0x00,0x00,0x00,0x00,0xff};

//*******************·Ú�***********300 600 1200 2400 4800 9600 19200 38400 76800 

115200const 
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//************************************[0]**[1]**[2]*[3]**[4]**[5]***[6]***[7]****[8]**

*[9]*

unsigned char BaudrateUBR0[] ={0x6D,0x36,0x1B,0x0D,0x06,0x03, 0xA0, 0xD0, 0x68, 0x45};

unsigned const char BaudrateUBR1[] ={0x00,0x00,0x00,0x00,0x00,0x00, 0x01, 0x00, 0x00, 

0x00};

unsigned const char BaudrateUMCTL[]={0x22,0xD5,0x03,0x6B,0x6F,0x4A, 0xC0, 0x40, 0x40, 

0x4A};

unsigned char timp;

//F°ç

unsigned int ADC0 ;

//à�6�â

void init (void); //o>p

void ADC12setup(void); //ADC12o>p

void BaudrateSetup(unsigned char U0); //UART0o>p

void data_converter(unsigned char *p,unsigned int vaule); //^¾F�

void send_data(unsigned char *p); //·.�wÑ^Ø

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

void main(void)

{

init();

//Ì÷À

for (;;) 

{

LPM0;

ADC12CTL0 |= ADC12SC; //sampling open,AD���~2(ADC12BUSY=0),ADC12SC¿�

�`;

while((ADC12IFG & BIT0) == 0); //���a¶

ADC0 = ADC12MEM0; //6��^¾�,Á�n ADC12IFG0:P

data_converter(display_buffer,ADC0); //^¾F�

send_data(display_buffer); //wÑ^¾

}

}

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

***

void init(void)
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{

WDTCTL = WDTPW WDTHOLD; // {|WDT

P1DIR=0x01;P1OUT=0x0f; //LED!"

BaudrateSetup(6);

ADC12setup();

_EINT(); // ô�GH�J

}

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

*****

//·��ÄGH,øM LPM0rs.

#pragma vector=USART0RX_VECTOR

__interrupt void usart0_rx (void)

{

LPM0_EXIT;

}

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

*****

//ADC12o>p

void ADC12setup(void)

{

//ADC12!"**************************

P6SEL |= 0x01; //�� A/D£¤ A0

ADC12CTL0 = ADC12ON ; //= ADC12��,! SHT0=2 (N=4) 

ADC12CTL1 = SHP ; //SAMPCON¨Z�p��D��KM

//ADC12������!"

ADC12CTL0 |= REF2_5V; //��������p 2.5V

ADC12CTL0 |= REFON; //������æ=

ADC12MCTL0 |= SREF_1; //R =2.5V R-=VSS

//����

ADC12CTL0 |= ENC ; //����(<yR)

ADC0=0x00;

}

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

*****
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//UART0o>p

void BaudrateSetup(unsigned char U0) 

{ 

unsigned int i;

if(U0>5) //O U0>5�,~� XT2

{

BCSCTL1 &= ~XT2OFF; //~� XT2,

do

{ IFG1 &= ~OFIFG; //n OSCFault:P

for(i=0xFF;i>0;i--); //x��L

}

while((IFG1 & OFIFG) != 0); // OSCFault,p 0����~

BCSCTL2 |= SELS; //SMCLKp XT2

}

//UART0 

P1OUT=0x00;

if(U0>5){UTCTL0=SSEL1;} // �lm:SMCLK

else{UTCTL0=SSEL0;} // �lm:ACLK

UCTL0 &= ~SWRST; // SWRST�`� USART��

UCTL0=CHAR; // 8bit

ME1|=UTXE0 URXE0; // Enable Tx0,Rx0

IE1|=URXIE0; // RX�J

UBR00=BaudrateUBR0[U0]; // _`¦§��à

UBR10=BaudrateUBR1[U0]; // b`¦§��à

UMCTL0=BaudrateUMCTL[U0]; // ·Ú����à

P3SEL |= 0x30; // 5 P3.4,5��Û`ra = USART0 TXD/RXD

P3DIR |= 0x10; // 5 P3.4!pKM(w),P3.5��pKL(Ä)

}

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

*****

//^¾F�

void data_converter(unsigned char *p,unsigned int value) 

{

unsigned int m,n,j=0;

p[0]=number_table[value/1000];

�m=value 00;
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p[1]=number_table[m/100];

�n=m 0; 

p[2]=number_table[n/10];

�j=n ; 

p[3]=number_table[j/1];

}

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

*****

//·.�wÑ^Ø

void send_data(unsigned char *p)

{unsigned int n; 

timp=RXBUF0;

for(n=0;p[n]!=0xff;n )

{

while ((IFG1 & UTXIFG0) == 0); // USART0wÑ UTXIFG0=1,0� UTXBUF���wÑk

7+Y

TXBUF0 = p[n]; 

} 

}

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

*****

//ADC12raA�a¶
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MSP430�� 15�MSP430���*+,-��
�mnoUp+I

ÂMSP430Þ¥kÞG,�kîZøJ��·.£�'IJ,ÂMSP430F1X11Þ¥G,34

�D�� ATTV/�aÙ��·.£�IJ�óÂ%&Þ¥kÞGøÖFUV'·.£

�ra USART�VÛ�MSP430F14XÞ¥kÞGZÖhã�·.£�ra�óÂ

MSP430F15X�F16XÞ¥G USART0Z34�� IICöÍ£��Â UARTraGÖF UART

·.ÈÇ£�T SPIÁÇ£�UVØm�

g USARTraaåg��7g34eM USARTra¦2�·Ú��¦�·Ú�wi��

·.£��Ä/wÑ��BC��
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�Ä�¦�wÑ�¦�i� IO�¦�

·.ÈÇ£�'ÚÈ�

1-ÈÇ£�rs�ï{ÍÎÏÐ/¬`£¨ÊË�

2-Fã�¢�'�`BC��KL/KM�`BC�í	7gö�

3-´K 7`? 8`^¾�3��½¼?Sº»�

4-3/���·Ú����

5-¦2w�Ä¢�GH�

6-F×¬çè�Q>`���_I¶éê�

7-��:Pçèåë?�¬`�

·.ÁÇ£�íSPIö'ÚÈ�

1-�� 3Í/4Í' SPI£��

2-��ÌÉrsª�Érs�

3-ÄwF¢�'BC���`BC��

4-ÄwF¢�'GH�

5-�lÕÖTÒ`3/��

6-ÌÉrs'�l§�3/��

7-7`/8`+Y�³� 

FD USART's��F�â��ËoÜ���n�×ÜM��'<<MSP430Þ¥ 16`�

_I¶¢±É�âª��>>�

�mnoUpkqda

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

//MSP430F149·�.�»�6

//P3.4pwÑ,P3.5p�Ä

//!w� 32768HZ.

//�6;õ:��·���TV;O·�wÑk�+Y,MSP430¢±É�Ä�2�_I¶Gé

ê.�5Ä�BCç'+Y3wÑ�//��<'��TVG.¢±ÉwÑ�2º-L_I¶�

�.

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

#include <msp430x14x.h>

void main(void)

{
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WDTCTL = WDTPW WDTHOLD; // {|WDT

UCTL0 = CHAR; // !·���BC�,!p 8`+Y�s

UTCTL0 = SSEL0; // !·���BC�)��'�l,�� UCLK = ACLK

UBR00 = 0x0D; // ·Ú�!" 32k/2400 - 13.65

UBR10 = 0x00; 

UMCTL0 = 0x6D; // ·Ú����!"

ME1 |= UTXE0 URXE0; // ra��BC�!",�J USART0 TXD/RXD

IE1 |= URXIE0; // GH��BC�!",�ÄGH��

P3SEL |= 0x30; // 5 P3.4,5��Û`ra = USART0 TXD/RXD

P3DIR |= 0x10; // 5 P3.4!pKM(w),P3.5��pKL(Ä)

_EINT(); // ô�GH�J

// Mainloop

for (;;) 

{

LPM3; // -L LPM3rs,�L+Y�Ä.

while ((IFG1 & UTXIFG0) == 0); // USART0wÑ UTXIFG0=1,0� UTXBUF���wÑk

7+Y

TXBUF0 = RXBUF0; // 5Ä�BCç+YÑwÑç

}

} 

//·��ÄGH,øM LPM3rs.

#pragma vector=USART0RX_VECTOR

__interrupt void usart0_rx (void)

{

LPM3_EXIT;
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} 

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

//A�a¶
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MSP430�� 16�MSP430����./�0
MSP430¢±É'���6(�)7ÛÔMMSP430'�6���&÷34Â��æ<�E

4£�[¿�)['�6�

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

*

¬V��main.c

;õ�MSP430���6���ùMSP430F149�%�îZ[��OEF�

)��'GH ^�!?�"oø34�Ì�!��$�)�æ=)[�'GH�

�!GH ^�/0�5Rp BSL��#$)F'+,�

���1.0 2005-1-13

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

//«¬V

%i nclude <MSP430x14x.h>

// ^�â

void InitSys();

int main( void )

{

WDTCTL = WDTPW WDTHOLD; //D�efg

InitSys(); //o>p

start:

//47#$�%/�

LPM3; //-L_I¶rs n�n�0~4�&)'(-L_I¶rs�°±�)

goto start;

}

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

*

Þßo>p

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

void InitSys()

{

unsigned int iq0;

//�� XT2xy�

BCSCTL1&=~XT2OFF; //æ= XT2xy�

do
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{

IFG1 &= ~OFIFG; // noxy��×:P

for (iq0 = 0xFF; iq0 > 0; iq0--); // x���L XT2Qx

}

while ((IFG1 & OFIFG) != 0); // =H XT2«Qx

BCSCTL2 =SELM_2 SELS; //��MCLKìSMCLKp XT2

//47#$�%/��,¸ÚraìGHìÛ`!��-.o>p

_EINT(); //æ=ô�GH���&)[�æ=�34°±�)

}

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

*

i� 2GH ^

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

#pragma vector=PORT2_VECTOR

__interrupt void Port2()

{

//47p��áâ�6�)��'i��O"o%,ùGHm'=H� 

if((P2IFG&BIT0) == BIT0)

{

//áâ P2IN.0GH

P2IFG &= ~BIT0; //noGH:P

//47#$�%/�

}

else if((P2IFG&BIT1) ==BIT1)

{

//áâ P2IN.1GH

P2IFG &= ~BIT1; //noGH:P

//47#$�%/�

}

else if((P2IFG&BIT2) ==BIT2)

{

//áâ P2IN.2GH

P2IFG &= ~BIT2; //noGH:P

//47#$�%/�

}

else if((P2IFG&BIT3) ==BIT3)

{
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//áâ P2IN.3GH

P2IFG &= ~BIT3; //noGH:P

//47#$�%/�

}

else if((P2IFG&BIT4) ==BIT4)

{

//áâ P2IN.4GH

P2IFG &= ~BIT4; //noGH:P

//47#$�%/�

}

else if((P2IFG&BIT5) ==BIT5)

{

//áâ P2IN.5GH

P2IFG &= ~BIT5; //noGH:P

//47#$�%/�

}

else if((P2IFG&BIT6) ==BIT6)

{

//áâ P2IN.6GH

P2IFG &= ~BIT6; //noGH:P

//47#$�%/�

}

else

{

//áâ P2IN.7GH

P2IFG &= ~BIT7; //noGH:P

//47#$�%/�

}

LPM3_EXIT; //øMGH2øM_I¶rs�&øMGH2��!_I¶rs�5�)°

±

}

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

*

USART1wÑGH ^

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

#pragma vector=USART1TX_VECTOR

__interrupt void Usart1Tx()
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{

//47#$�%/�

LPM3_EXIT; //øMGH2øM_I¶rs�&øMGH2��!_I¶rs�5�)°±

}

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

*

USART1�ÄGH ^

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

#pragma vector=USART1RX_VECTOR

__interrupt void Ustra1Rx()

{

//47#$�%/�

LPM3_EXIT; //øMGH2øM_I¶rs�&øMGH2��!_I¶rs�5�)°±

}

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

*

i� 1GH ^

�GHGHm�P1IFG.0~P1IFG7

-LGH2�®+=HGHm�øMGH»�noGH:P�«�53�twGH

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

#pragma vector=PORT1_VECTOR

__interrupt void Port1()

{

//47p��áâ�6�)��'i��O"o%,ùGHm'=H� 

if((P1IFG&BIT0) == BIT0)

{

//áâ P1IN.0GH

P1IFG &= ~BIT0; //noGH:P

//47#$�%/�

}

else if((P1IFG&BIT1) ==BIT1)

{

//áâ P1IN.1GH

P1IFG &= ~BIT1; //noGH:P

//47#$�%/�
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}

else if((P1IFG&BIT2) ==BIT2)

{

//áâ P1IN.2GH

P1IFG &= ~BIT2; //noGH:P

//47#$�%/�

}

else if((P1IFG&BIT3) ==BIT3)

{

//áâ P1IN.3GH

P1IFG &= ~BIT3; //noGH:P

//47#$�%/�

}

else if((P1IFG&BIT4) ==BIT4)

{

//áâ P1IN.4GH

P1IFG &= ~BIT4; //noGH:P

//47#$�%/�

}

else if((P1IFG&BIT5) ==BIT5)

{

//áâ P1IN.5GH

P1IFG &= ~BIT5; //noGH:P

//47#$�%/�

}

else if((P1IFG&BIT6) ==BIT6)

{

//áâ P1IN.6GH

P1IFG &= ~BIT6; //noGH:P

//47#$�%/�

}

else

{

//áâ P1IN.7GH

P1IFG &= ~BIT7; //noGH:P

//47#$�%/�

}
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LPM3_EXIT; //øMGH2øM_I¶rs�&øMGH2��!_I¶rs�5�)°

±

}

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

*

D�� AGH ^

�GHGHm�CC1~2 TA

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

#pragma vector=TIMERA1_VECTOR

__interrupt void TimerA1()

{

//47p��áâ�6�)��'GHm�O"o

switch (__even_in_range(TAIV, 10))

{

case 2:

//ßà/�� 1GH

//47#$�%/�

break;

case 4:

//ßà/�� 2GH

//47#$�%/�

break;

case 10:

//TAIFGD���MGH

//47#$�%/�

break;

}

LPM3_EXIT; //øMGH2øM_I¶rs�&øMGH2��!_I¶rs�5�)°±

}

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

*

D�� AGH ^

GHm�CC0

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

#pragma vector=TIMERA0_VECTOR

__interrupt void TimerA0()
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{

//47#$�%/�

LPM3_EXIT; //øMGH2øM_I¶rs�&øMGH2��!_I¶rs�5�)°±

}

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

*

AD���GH ^

�GHm�*¯ 0~7ìVeREF ìVREF-/VeREF-ìíAVcc-AVssö/2

úFáâ ADC12TOVT ADC12OVGH:P

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

#pragma vector=ADC_VECTOR

__interrupt void Adc()

{

//47p��áâ�6�)��'GHm�O"o

if((ADC12IFG&BIT0)==BIT0)

{

//£¤ 0

//47#$�%/�

}

else if((ADC12IFG&BIT1)==BIT1)

{

//£¤ 1

//47#$�%/�

}

else if((ADC12IFG&BIT2)==BIT2)

{

//£¤ 2

//47#$�%/�

}

else if((ADC12IFG&BIT3)==BIT3)

{

//£¤ 3

//47#$�%/�

}

else if((ADC12IFG&BIT4)==BIT4)

{
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//£¤ 4

//47#$�%/�

}

else if((ADC12IFG&BIT5)==BIT5)

{

//£¤ 5

//47#$�%/�

}

else if((ADC12IFG&BIT6)==BIT6)

{

//£¤ 6

//47#$�%/�

}

else if((ADC12IFG&BIT7)==BIT7)

{

//£¤ 7

//47#$�%/�

}

else if((ADC12IFG&BIT8)==BIT8)

{

//VeREF 

//47#$�%/�

}

else if((ADC12IFG&BIT9)==BIT9)

{

//VREF-/VeREF-

//47#$�%/�

}

else if((ADC12IFG&BITA)==BITA)

{

//²³

//47#$�%/�

}

else if((ADC12IFG&BITB)==BITB)

{

//íAVcc-AVssö/2

//47#$�%/�
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}

LPM3_EXIT; //øMGH2øM_I¶rs�&øMGH2��!_I¶rs�5�)°

±

}

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

*

USART0wÑGH ^

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

#pragma vector=USART0TX_VECTOR

__interrupt void Usart0Tx()

{

//47#$�%/�

LPM3_EXIT; //øMGH2øM_I¶rs�&øMGH2��!_I¶rs�5�)°±

}

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

*

USART0�ÄGH ^

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

#pragma vector=USART0RX_VECTOR

__interrupt void Usart0Rx()

{

//47#$�%/�

LPM3_EXIT; //øMGH2øM_I¶rs�&øMGH2��!_I¶rs�5�)°±

}

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

*

efgD��GH ^

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

#pragma vector=WDT_VECTOR

__interrupt void WatchDog()

{

//47#$�%/�

LPM3_EXIT; //øMGH2øM_I¶rs�&øMGH2��!_I¶rs�5�)°±

}
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/****************************************************************************

*

��� AGH ^

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

#pragma vector=COMPARATORA_VECTOR

__interrupt void ComparatorA()

{

//47#$�%/�

LPM3_EXIT; //øMGH2øM_I¶rs�&øMGH2��!_I¶rs�5�)°±

}

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

*

D�� BGH ^

�GHm�CC1~6 TB

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

#pragma vector=TIMERB1_VECTOR

__interrupt void TimerB1()

{

//47p��áâ�6�)��'GHm�O"o

switch (__even_in_range(TBIV, 14))

{

case 2:

//ßà/�� 1GH

//47#$�%/�

break;

case 4:

//ßà/�� 2GH

//47#$�%/�

break;

case 6:

//ßà/�� 3GH

//47#$�%/�

break;

case 8:

//ßà/�� 4GH

//47#$�%/�
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break;

case 10:

//ßà/�� 5GH

//47#$�%/�

break;

case 12:

//ßà/�� 6GH

//47#$�%/�

break;

case 14:

//TBIFGD���MGH

//47#$�%/�

break;

}

LPM3_EXIT; //øMGH2øM_I¶rs�&øMGH2��!_I¶rs�5�)°

±

}

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

*

D�� BGH ^

GHm�CC0

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

#pragma vector=TIMERB0_VECTOR

__interrupt void TimerB0()

{

//47#$�%/�

LPM3_EXIT; //øMGH2øM_I¶rs�&øMGH2��!_I¶rs�5�)°

±

}

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

*

)3°±GH ^

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

#pragma vector=NMI_VECTOR

__interrupt void Nmi()

{

//47p��áâ�6�)��'GHm�O"o
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if((IFG1&OFIFG)==OFIFG)

{

//xy��×

IFG1 &= ~OFIFG;

//47#$�%/�

}

else if((IFG1&NMIIFG)==NMIIFG)

{

//RST/NMI)3°±GH

IFG1 &= ~NMIIFG;

//47#$�%/�

}

else //if((FCTL3&ACCVIFG)==ACCVIFG)

{

//C��¯X¼½

FCTL3 &= ~ACCVIFG;

//47#$�%/�

}

LPM3_EXIT; //øMGH2øM_I¶rs�&øMGH2��!_I¶rs�5�)°

±

}

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

*

��D��GH ^

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

#pragma vector=BASICTIMER_VECTOR

__interrupt void BasTimer()

{

//47#$�%/�

LPM3_EXIT; //øMGH2øM_I¶rs�&øMGH2��!_I¶rs�5�)°

±

}
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MSP430�� 17�MSP430���123&
1.%i nclude<>ü�Â/+�!D9,7�%i nclude""ü'ÂO»��9,7� 

2.���Vk�¬VG' ^��Ã-� ^¬V-�O»��9,7��YÂ��G�[

�¬V� 

3.�G)JF-,�	:byq-eeR�påë'���7.Í� 

4.� IARTV����34[LF°�	
e I/O¨�Ó[[L PXIN,PXOUT�3� 

5.IARÂáâ+Y���M(�+Yáâa/:P��T%�/+TV)Á'��	&

÷��+YáâÅ

¿�Âa/á[�Ì IARF])['�-´�0¦M(�

6.	
Ó�� LFX1'_v�l�9600bit/s´K'1��ÄRM�½Ð���ë�2×�

34!"� 480047�

7.Â� FLASH��M(%�}§�Â 257K~476kj��	
)��RM�åë�óY

FLAGHÓJ�L 0�-�´M�h

�S+3oÂ�L'rs�

8.O IO�}pKL����¾l�'��[���l�pb��[�<4���l�p_

�[�74��4|[5DÖ�

9.Â FLASH��kD�DÛ�GH�

10.MSP430k�)� RC�`'�k�Ó��� 100K67��´34h�	
�[�8�

&'×Ç��¾47ã�:�

���

78�6)RM�78)h

�6<�RJ5D�`

11.�&08s}p=H��)�9§[{Z�

12.)���GH:;�

r�s1tuq CvwxyzMSP430({|0}~�����

�áâ�k��ùÚDÀ<TÚD�=,Mù~�ìI¶Tw�'�Â�k�ø�K>°

,?��Øm��Y��ù�áâ�UVk�ø)��FYZ^ì@È^'AA�YAA`

FB����¦fF°��SC��VÛ�áâ'�v³TC��'Æ¶<	 2�)3

DE'9:�Â�^?@7�/���S�¾��?@}MFGT7H�

[�M('P�	7�

1) £	ÂmIAA[K'»�7�>°��pF°DE+,�'^¾�î�

�	�	�' intT char�int 16`'�char 8`'�	
úF���)��� int�ó

Y�� charñ���� unsigned char�A.��34ÂF°J�e�����îp unsigned 

char'F° 16-�'�s�ó�� int'0-��s�	
 charúFDEp unsigned�

RM�ìZ�	
úF��'1�Â 430G)[�ì^'�

2) >°)���'^¾�î�	 longìlong longT double
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3) MSP430' C/0�)��`��)4AAG>°K�`þ}�,ùÓF“”T“«”

'F°�	
 RAM8°����3¦fp unsigned char�î�3�bAAv³�	
¦f

p�+,'��`�34K�C��'Æ¶�ÌRz_AAv³

4) LM��@È^�>°��DÈ^-.Ç^AA�	
�S��@È^��>°� 32`

' float�ó) 64`' double

5) >°5F°¦fpSYZ^¾�î

6) ,ùüNF°�	
�â2%�)3EF���âp const�î�-�/0�/0�J


�'Opi~'/�

7) >3J'����F°ó¯ô�F°?�P�F°ístaticö�-�F�ù/0�/0�


�'Opi~'/�

8) LM,��F°�� &7¬Y��p-�R�/0�SXÃ�F°-Â CPU'BC

�G�ó-Â RAMG��ó�*hOp'ÉR

9) òÂra���'F°�âp static�F�ùOp/�

10) 	
¸¹Ï�FB�>°K� ^��'Q�TRS��

11) 	
´Ñ�^���35�^Ø~k�^Ø?�aåw�12�üN´R

12) �]F°ÂGH�6TT£U2�6GøR4���)4�S[4�V�

5F°�âp volatile�î�/0�Op�´)R��&�,&'¼½)R4xW�

p�X, volatile'F°)4æH�p��34Â¼½&'�¦í�¼½&' ^ö»Û[

<__moniter'�â
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