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1. ME

OS: Windows 7 Ultimate 32 bit

IDE: Code Composer Studiov4.2.3 & |AR for MSP430v5.20

Board: Tl LaunchPad MSP430G2231

AL A4 MSP430G2231 [ A EBIN s 44, SR HT Grace REAT 58 v AILIK IS B G & A 491
HA- AWK Grace A HIMAIIEAARISFE A 21 1AR form MSP430 .

R IAR I, 013 HE a8 E R 500 MSP430G2231, Jf HA& %1 EL.#8 & FET Debugger.

8] cCs I, A0 kB RRE Y S MSP430G2231, £ ELAAE T ER A TI MSP430 USB1 L)
G

2. MSP430G2231 B} 8 &5

I AL BR AR KA, AT 7ol ACRRSRA 5L TAE. T AT A AL B — i A7 I
A TAE, XA RRMARE A IX 2 4 MCU IR R85 FL R Yo (1 o RN SN L RE Y e
TR AT K, AN AHEL over T

MSP430G2231 FEfili i ik bk Basic Clock Module+E ZEH M = ANt eidar 4 Bh s 4f ACLK

(Auxillary Clock). =R Gl MCLK (Main System Clock) A1+ R GtH % SMCLK (Sub System

Clock)o

EREANEME S, Z U4 cPU NI E DR IAE I, ‘AT I T LFXT1CLK XT2CLK
DCOCLK. VLOCLK. LFXT1CLK. XT2CLK, DCOCLK. VLOCLK iXPUANREmFAfyR, B i, XPu4
FAHAT 44 “@dR”, $EHE T AFBIEE. 1 ACLK. MCLK. SMCLK X =AM I CPU B4k
R, A TERAE AR R CPUL ANBCZIE “rRIAHLRY T, XA LY eSSy
WA “EhR” 4y CPU BRAME ] .

PR AR IR s . CPU %4 %
- )L >
LFXT1CLK ACLK ADC10
VLOCLK Timer_A
XT2CLK MCLK i I
SMCLK
DCOCLK CPU

W E, FEUUYE R T A58 ACLK. MCLK. SMCLK 3X =N EEAft I A B iy It e (5 5 2
ST IRPYAN IS8 LFXT1CLK. XT2CLK. DCOCLK. VLOCLK f. XMW SR B, AR
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A 20 CLK JF MR T, #JL RS A Cafma: T .
CrpTLAL ” SRAE T 3 AN e Y, S AN AN AT BLAE ACLKL MCLK. SMCLK 1 Bifi 573261 2
N FRATRE — I ADCL0 [ Bl HE P .
563 T MR 25 MSP430x2xx Family User's Guide (TI 3CR%4i 5 slaul44h.pdf), XA pdf

#& MSP430 1] x2xx ZAIF M CRIfEFRFM ). ZETFMIIE 541 T A 22-1 & ADC10 14k
FIHER], X HAREN T B 4047 -

- — 7/
g CONSEQx AVeg DC1005C
SREF2 1 0 ADC100N ADC10SSELx
Sample VR- VR
> and 10-bit SAR <}-o— Ao
|
rold — MCLK
S/H Convert — SMCLK

.
= v =

i B FATT AT LU 2, ADC10 [ IR m] ASK Y5 J- DY : ADC100SC \ACLK.MCLK B SMCLK.
ADC10 fH S ] LAZETS = A “rhiplig 7 BLEk B0, JF H e F O ADC100SC M4 nl
DLEPAHH . BAPENE? ADCI0SSELx 15 00, NILFF T ADC100SC 45 ADC10 . 5 10,
WIEFE T MCLK 25 ADCI0 fifi JT] o X HLI e FRA0 T, TR HEE e, B4 ADC10 ZE A 1]
T SMCLK, g AR AT A JR] I i 643 1 SMCLK.

UbAh, R PUE—, EFERIINERE A ADCL0 1) 434, T LAIE IS ADC10DIVX 5 AH MY A1 i3k
1T 1~8 4093, BRI FE Tk,

AEF WA 359 LRI 12-1 /& Timer_A [R45FIAER], X BLAERHL T IS 8h8 43«

TASSEL x Dx Timer Clock
T T 15 0
Divider S 15'%2”"” _
1/2/4/8 R
Clear RC
TACLR

H EEPTBUE 2], Timer A B BIERA VYR, TACLK. ACLK. SMCLK I INCLK, iXHlJjf
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ANAEIEFE MCLK 7 Timer_A [JI8H, 2 Hif ADC10 4545 ) ADC100SC i 8 th RN AEE £ 1E
Timer_A I, (HS&, IR ADC10 —#E, Timer A 5 H A RIS TACLK AT INCLK.

FIRE, 88T Timer A WIS BH 2 5, HEAZS] Timer A 43458, X HL44FE A% ADC10
HRFERT LAHEAT 178 4340, Timer_A HABIEHE 1. 2. 4 B 8 73 dil.

s, i BRI, ATRURBL, BATE SR MU I, e AR R
I, BT AT LLE BE SN R AR, TR N 1) T A bros ok, AT B8 I e 25
FrAn B E AN A, aln] LGB ATTAR 2 D fe

BN, FRATTAT UG B AL N Basic Clock Module+ 4% HERfiE T ACLK. MCLK. SMCLK
SRR Bl (R SN AR QR IR AT LR, Bl ADCI0 ) ADC100SC.
17 HLAMBE AN I TR I BB S AL K T =l i B vl LA RE - B Timer _A sl ASBEAE
MCLK PRI Sfe B BL, AR n] DU R A4 B, FRAT AR SR RIS Sl N 45 R R o

CPU ;&AL BIER IAZ 0B 73, B0 HT O N B ah 2402 MCLK.

MSP430G2231 {JHEAl I A S HUR Zh 1 22 A 1 5¢ 28 KM T LAHT R 1 A R s, e MCLK
ACLK. SMCLK J& Hi Al Al ER SR AL (1, 5 A7 I i 70 S B ASEERAEAT (1)

\\‘\/c,\"“/ CPU

MCLK ADC10

ACLK ﬂ;i__ Timer_A
SMCLK | | eeeees
SEEElRE usl

HITHI TN 2R, Ao T LTI AR X s “ el ” 54882 IR R R A4
“OPRT SRR ALY ACLK. MCLK FIT SMCLK Z Al 155 & o

TET W2 275 TR 5-1 a2 FEalin i B S A HE I, i 1 1A
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Internal
WLOCLK DIVAx

LPILF T T

Oscillator™

Divider

Min. Pulse] LFXT1CLK Apdp ™
Filter ACLK
Auxillary Clock
OSCOFF  LFXT18x
XTS
[
XIN
0w
] %_I
— LF XTj
< LFOff XT10/
XOUT ov
SELMx
L1 LFxTi Oscilator DIVIMx
YCAPX T T CPUDFF
___________ 1
| Min. Pulse

Divider
11214/8
MCLK

Main System Clock

-
| Filter _____;;T_ »

-

5

M2

=
b
5
[ %)
o
m

Bdy
-

-

=

[

Connected only when

W | XT2 not present on-chip
|
<__ | |
Jp —
|

XT20UT XT2 Oscillator MCDx
___________ -
RN
vee Madulator <7
DCOR SCG0D RSELx DCOx

SELS DIVSx

LTI L Py o

DC 1 Min. Puls
— CCOo ) , Divider
Ganerator 1 Filter | pcocLk B 121418
SMCLK

Sub System Clock

M B, AT LR EMAE ], ACLK. MCLK. SMCLK 23 i — S i By A\ 3% 4%
Z ), FERHERPEMEERA Y = AN BME S, X AN EEME S i R R R4S cPU RIS
T IX AN E B RV, w2 KPR T VLOCLK. LFXT1CLK. XT2CLK ¢ DCOCLK .

MEZE, WEFERN PR S HE ], JRATTRT AR ). ACLK IR PRI VLOCLK B
B HMEI IR XTL 7742 1) LFXT1CLK.

MCLK I Eh AU AT P& 5 ACLK AH A I8 (VLOCLK B LFXT1CLKD) . XT2 /A=) XT2CLK
Bl # DCOCLK.

HE & Fp A 20 (4 8 B A5 —BXhRiE: Connected only when XT2 not present on—chip (24 XT2 AN
FII, A% ROERD,  FrBL SMCLK I kY T 2 & DCOCLK. XT2CLK (24 XT2 I HII ) Bi#
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5 ACLK FH A IS 8f (VLOCLK B LFXTACLK, 4 XT2 ANu] ).

R, LORHERIZ R X A MSP4A30x2xx AU, HAKF| MSP430G2231 (I 5f, 2B 4
FERIE ?

T IE] 5-1 FEAl IR P e () S5 A HE BT T X 4 — BUA -

NOTE: Tt Device-Specific Clock Variations

All clock features are not available on all MSP430x2xx devices:

MSP430x20xx, MSP430G2xxx: LFXT1 does not support HF mode, XT2 is not present,
ROSC is not supported.

MSP430x21x1: Internal LP/LF oscillator is not present, XT2 is not present, ROSC is not
supported.

M3P430x21x2: XT2 is not present.

M3P430x22xx, MSP430x23x0: XT2 is not present.

NOTE: * Device-Specific Clock Variations X2 75 s A T tAr w3 70, AR SRS 0T
AEAN—FE, LUy ERAR % %% Internal LP/LF Oscillator H#1%, HEAR[E N &5 x2xx, {HANA]
RS A BESAR AN —FE

MSP430x20xx, MSP430G2xxx: LFXT1 does not support HF mode, XT2 is not present, Rosc is not
supported. WXL, FRATATLLANIE, MSP430G2231 [F) LEXT1 /A FE s HE (High
Frequency) #Eix[11, FrLA 8MHz. 16MHz &5 Sl AR AN B 2 XT1 XA T, 70 MCU i
AT DL AN T TR o BT XTL R IR, B MIRAR) i ik 32.768KHz il LA T

MSP430G2231 ) XT2 JEANSCRFI, Frik, MEPE b 20t HErE B i I8 no& Il i,
HIBATT SHIER:, Al 1T LLE £ MSP430G2231 ) SMCLK #2& 1] LAi% 4% DCOCLK B# 5 ACLK
FHIE] FIBR (VLOCLK B LFXT1CLK ).

MSP430G2231 [#) Rosc /& NPT HII1), ANFEI IS AM% Rosc K% DCOCLK A I8, g
3L P9 A Rseu AN Deox 2K %% DCOCLK [

2 It MSP430G2231 [ 5EAli I B 1) &5 4 LA R S - 23 58 58, MSP430G2231 R 4 4 1)
et s, AR B R

(N1

VLOCLK . ik~
LFXTICLK +

e MCIK
DCOCLK

[FMCLK, HIACLK
FIDCOCLK 3% —

e ACLK

B SMCLK
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MSP430G2231 f#) ACLK I it il LI £ AR BAIRH A4 XT1 7 A ) LFXTLCLK B2 N BB IR 4
% %% VLOCLK

MCLK F1 SMCLK ISR /2 AL, #0] LLJE DCOCLK, B A& 5 ACLK AH [R] ) Bt
3. BFBIMIEERE

LR, RGBT 3 RGN B MCLK FIT- R G004 SMCLK & [/ DCOCLK 7= 2E (1)
IMHz B, T B IR ACLK WU A Y5 VLOCLK 7= A2 1f) 12KHz I 4. &2 CCS #18E R ¥ Grace

X IR R ER DA T
Overview Basic User I Power User I I Registers I
High Speed Clock Source
- cry MCLK
Seled calibrated 1 MHz = 1000 kHz - :
frequency
or
manually configure*  1000.0 kHz

" Manually coniguring the frequency
can result in a +-10 % frequency
deiation

H

High-Speed Peripherals
1000 kHz - -
SMCLK

Low Speed Clock Sopes LowSpeed Peripherals
Select available 17 kHz = 12 kHz |, -
preset freguency ACLE

ar
manudly configurs 120 kHz

** This =etting uses an intemal lowfregquency
osdllator. Frequency can vary between 4kHz to
20kHz. See spedfic device datashest.

4. FPPECE

7E CCS M — /N1 Grace T2, Grace [ BIHCE S 1f1 B &t Power User, HEAFIX
PR VEANRIECE, AR %) MSP430G2231 HLERFGE I, AT LU E Bk A\ B Registers T, il
S AR B T AR S I B BT AR . X HLECE T MCLK T SMCLK 24 25.06kHz, ACLK 2
1.5kHz, Ff HAE SMCLK Fl ACLK B #5214 | P1.4 1 P1.0,

71713



l Overview l [ Basic User |I Power User Il Registers l

Configure Clock Source Select Clock Source

Divicler
Divide by & =

Internal High Speed Clock Source Clock Source

— DCOCLE =

Main Sygem Clock (MCLK)
25.06 kHz

Internal DCOM 200.477 kHz

1
T

Pre<calibrated DCO Values | Custom -

Disable DCO ]
Clock Source Divider Sub System Clock (SMCLK)
— DCOCLE = Divide by 8 - 2506 kHz
Output SMCLK —l PL4/SMCLK - I
i Clack 5 f
Low Speed External Clock Source 1 QCK S0Urce from Divider Auxiliary Clock (ATLK)
Low Speed External Divide by & 1.5 kHz
Select Clock Source™ 12 kHz - Clack Source 1 tice by '

¥TL 12.0] kHz Output ACLK —} PL.O/ACLE - |

Int. Load Eff, Capacitance | ~5 pF =

External Digital Source |:|

™ Thig setting uses anintemal lowfrequency Oscillator Fault Interrupt Enable a

osdllator. Frequency can vary betwesn 4kHz to

20kHz. See specific device datashest, Oscillator Fault Interrupt Handler:

X, IR EK-LM3S811 5 T — M HL IR TH RS, FEI & 25 Il i UARTO K i% 4 |
R BT, o MSP430G2231 1] P1.4 B JHl SMCLK [ . 26.2kHz 2247, W FE:

F= S OEHEIFE SComissistant V2.1
COMZ w | | |PCS Freq: ZRZ09H
i i |
PR |11520 « | | IFCS Freq: 26210Hz
- - FCS Fregq: 26209H
faafy [0 ~ | FCS FEZE; oRZ0Hs
HIE T « || [PCS Freq: =Ez09H
gl o FLS Fiii; SRZ03Ha
{21k | v || |PCS Freq: 2B201Hz
FCS Freq: ZBZ20ZH:
@ %l‘zﬂ%lﬂ‘ FCS Freq: 26204Hz

B R

EILRT
P1.0 5|l ACLK [P SZMIELH g 1.43kHz Aoy, Wi HK:
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F= SEiEHENE SComAssistant V2.1

SB[  |COM3 v || [PCS Freq: 1431Hz
. FCS Freq: 1430Hz
FAFE (11520 > || |POS Freq: 1431Hz

A : FCS Freq: 1430Hz
gt [0 - | FCS Freq: 1431Hz

#riEfa |8 - FCS Freq: 1431Hz
giiELi PCS Freq: 1430H:
{E1tfu 1 v || |PCS Freq: 1431H:z
PCS Freq: 1430H:

e FCS Freq: 1431Hz
IRCS ilﬂ%[‘| PCS Freq 1431Hz

FCS Freq: 1430Hz

EHro i H%HQE PCS Freq: 1431Hz

FCS Freq: 143531Hz

EItET FCS Freq: 1430Hz

Y FCS Freq: 143531Hz
Lol

v BT PCS Freq: 1430Hz

i R ) [ = FIE Raenc 1470H-

ATLVER], AT ARG s, B E ORISR A — & RBEhTu 1), FFA SR,
R, X WA RIS AR TR e T P W IS5 AR AR T e R 2 . U AR
W AR R 2R A% P1.0 T PL.4 SIS, K g i Bhie B gt 3 .

5. ISMESE S8

FETME A 279 T &I 5-6 Fr 73, DCOCLK fRI% Hi I foeo AT LARIA 20MHz, 825 _E MSPG2231

ft) MCLK REANRE 2] 20MHz e ?

foco RSEL= 15

1
i

RSEL=7
1000 kHz —;I_‘_,—I_‘_,:
i
i
. AI_I_I_I_'_‘_‘i

DCO=0 DCO=1 DCO=2 DCO=3 DCO=4 DCO=5 DCO=6 DCO=T
Figure 5-6. Typical DCOx Range and RSELx Steps

iXiLiE st Grace B MCLK 1 F DCOCLK [#) 20MHz, Z34i{l 1, Wi )5 CCS 378 CPU #)
EHSAT AR Ky 16MHz.

- Errors (3 items)

j i i i ors (status = 2); 'linker.cond’ deleted. CLE
Maxirnum CPU frequency is 16MHz main.cfg
: : g : B CSplusInstance®]) MCLKHz: Maximum CPU frequency is 160MHz xdchelp

MSP430G2231 1] VLOCLK #i 2k 12kHz, Wi F K FTs:
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' =y

Low Speed External Clock Source 1

Select Clock Source** 12 kHz -
¥T1 120 kHz
Int. Load Eff. Capacitance | ~6 pF =

External Digital Source [l

.,

** Thig setting uses anintemal lowfreguency
osdllator. Frequency can vary betwesn 4kHz 1o
20kHz. See spedific device datasheet.

6. Grace ﬁ@@ﬁ
Grace [iC & MSP430 2 Ji, &1E LFEH = FARAHN PR, X BB N:
CLK\CCS\src\csl, fERXAMEAE T, AT LLE 2 LA .c X

Mame Date modified Type Size
| chjs 2011,/11,/9 0:00 File folder

| | .exclude 2011/11/91:13 EXCLUDE File O KB
| BCSplus_init.c 2011/11/91:13 C File 2 KB
“d csllib 2011/11/91:14 Object File Library 11 KE
[ Sl init.c 2011/11/9 0:00 C File 1KE
| GPIO_init.c 2011/11/91:13 C File 1KE
|| makefile 2011/11/9 0:00 File 2 KB
| System_init.c 2011/11/91:13 C File 1KE
. WDTplus_init.c 2011/11/91:13 C File 1KE

7E cCS TR i) main.c B, B4 17 LLFE B4 CSL_init();// Activate Grace-generated configuration,
AT SE R T X MSP430 i1 Grace #JURAARKE IR o

CSL_init(); B ZU I JE U AE CSL_init.c ., BEHEHIICFAIT I vl e B IR AT BRI
oL, HECHEBEH] CCS >k Open File... (7] LLA e Edit Plus 58K PHHT 1), I CCS TIFZ A,
N E s
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/* external peripheral initialization functions */
extern void WDTplus inic (void):;

extern void GPIO init (veoid):

extern wvoid BCSplus inic (void);

extern void System init (void):

*# Initialize all configured CSL peripherals
&

“wvoid CSL init (void)

{
J* initialize Config for the M5PF430 WDT+ =/
WDTplu=_init():
J* initialize Config for the M5P430 GPIO =/
GPIO init();
J* dnitialize Config for the M5P430 2xx family clock systems (BCS5) */
BCSplus_init():
J* initialize Config for the MS5P430 System Registers =/
System initc():
i

X AT LAE B Grace X MSP430 [HIAG A, T FAIRE R AR, a2 fIX L6 bRy 4
SRS AR, X LA BB IRS 7E CLK\CCS\src\es! (11 JLAN.c SO AR T LR 2], fEeATik
B2 5, BT AR BUBT A LR, SHPRE 2, RImTAEH .

Bit—/>IAR L%, 7E Option HLUCE AN 1305 845 MSP430G2231, {/j ELAF 1%+ FET
Debugger.

S IAR {103k 34 Fl #tinclude "io430.h" RITT, e Sk SO T 75 ZA8

55 2B 30 CLK\CCS\src\esI\NCSL_init.c HL (1) CSL_init() BL i T 1) eR 501 26 48 52 1 31 1AR TR
main() B& 2 H
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IAR Information Center for M5P430  main.c
E 1
E 2 #include "igd30.h"
i 3
E 4
E 5int main{ wvoid )
! 6
E 7 /% initislize Config for the MSP430 WDT+ #/
E B WDTplus_init();
; 9
E 10 A* initialize Config for the MSP£30 GPIO +/
b1 GPIO init():
i 12
E 13 A% initiglize Config for the MSFPL30 Zxx family clock systems (BCS) #/
E 14 BCSplus_init();
q 15
E 1& A% 1pitialize Config for the MSPL30 System Registers #/
; 17 System init();:
0 18
P19 while(1);
L 201
21

S0P MR main() R IR S LA WTE6 40 s R 2 main() .2 81, A8 LA AR L R £
7] AFE CLK\CCS\src\cs| A1 . SCA 4k 35D
I gmiPEReY, NEOEAT.

hessages

Building configuration: CLE - Debug
Updating build tree..,

main.c

Linking

Tatal number of errors: 0
Tatal number of warings: 0

8| | X
| E
Workspace * | IAR Information Center for MSP430 | main.c
[Debug o © 129 BCSCTL3 = XT25 0 + LFETLS 2 + XCAP 1:
X S L1301
Files B -
B (FCLK - Debug « | o133 s
main.c | 133 * =——————= System init ========
DOutput ! 134 * Initialize MSP£30 Status Register
| 135 #/
136 void System init(void)
137 {
138 }
139
140
141 int main{ woid )
142 |
143 4% initialize Config for the MSPL30 WDT+ #/
144 WDTplus_init();
145
146 A% initiglize Config for the MSP430 GEIO *#/
147 CPTH Amditrdt =

12713



Z i, Grace ZEHU) MSP430 WA ARG LA R SE e, ST H BIh Wi iE o, 07940
Hh T e 45 e S AR N L
7. RE

AL RS T MSP4A30G2231 HFEAMl IR B H () S5 1 AL R PA K Grace AURSAE IAR RIS
fH .o

MSP430 $2 it T IEH RIG RGN B, IR BEA RIS N, v LLESME TAEAEAN A
e, SRIECE, FKIFE.

112 2T H MsP430 IR Rl AL ARIEZAER AN : & FW. IDE BN f
(F1.h S W b Bem R A ZF AR I TP S BT IR

End
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