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DCOCLK: J ATl 95 2% -
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ACLK: #fiBhisf4f. ACLK HH#kfhik 8k 1 LEXTICLK #1 VLOCLK 22— 5 . ACLK
%1, 2, 4, 83 HE133]. ACLK AJ H AR 4 AN A Bl R e

MCLK: 4, MCLK H#fFi%E#k B LFXTICLK, VLOCLK, XT2CLK (fnd H ik
fit), DCOCLK 2z —MIiE5 . MCLK 11, 2, 4, 8434iif535]. MCLK T CPU Fl &R %:.
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SMCLK

Sub System Clock

Kla—1 JEabmppib 4+ 5 HE K
o AN TR R B IS A R AN BT 1) MSPA30x2xx F 41 #e - 38 BAT — FER I s vk . 2
MSP430x20xx LEXTL ASCHFmiE X, WA XT2, A AR 45 . MSP430Xx21xx:
KA WEAR DI FEMEIR 78, 3 XT2, ARG 4. MSP430x22xx: ¥ XT2.

4.2 FERH B BB+ HEE

7E—YX PUC {355 J& » MCLK 1 SMCLK 3 [ DCOCLK #] 1.1MHz, ACLK 3k [ 4 #B4E 1% 6pF FELZLIK)
LFXTLCLK ) Aiipi = .

RA AL AISCGO, SCG1, OSCOFF,fI CPUOFF & MSPA30%: {152 Fl i fig
AR SR FERE I B+ . SRS E A, WA ERI /%Y. DCOCTL, BCSCTLL
BCSCTL2FIBCSCTL3# il FEfiti i Bkt 4,
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FEA I iR B 4 E R AT I RE S o B v B R e,
Bl S. B #RSEL2+RSEL1+RSELO, &BCSCTL1 : 1EFe5 = bR R 2
Bl S. B #DCOR+DCOL+DCO0, &DCOCTL ; 3415 K [ DCOHi %

4.2.1 {RIhFER IR I Bt + R

HAL I AL FRL TR SR AR A7 A DA R 2R P i

o 148 RRYR A H) LR 3 B SR AR I Bl R

o PR P A e I R A PR A fi T SR i e R

o PN FE AR AL TR SR N B RS

SR PR+ T i i = AN EESRAE ] P IE B =R AE S R AR T P JE . ACLK,
MCLK, SMCLK. X} BRARMKMRIhRERE R, ACLK >k B IhHEI) 32768Hz I 4t ik, T RGEFIMIK
IHFESRAEPE AL R AAS R (P ER A, 2 A R RDRE 160 52 I TR R FEAN LRI, Sk 11 B AR %
2%, Urh R AN, P DCO 4R 3% AR AE MCLK [ A, SMCLK ] LA FH i 44k DCO, H vk
TAMNE R ER . RIE I P2 BL AN e R A B S IRk — 2.

4.2.2 WESRBIRIOFE. IR IRG 5

W IR IIAE . RIS 48 (VLO) AR E MR RETE It 12KHZ (Rrik a5 oot
ZHFR) HIME . VLOCLKAEXTS =0 g % B LFXT1Sx = 10kiL+t. OSCOFFfA.{ELPM4
A FEREVLO. 4VLOMGE MR HFEN LEXTLH 25 1 o VLOZEAE AN FERE 1 .

423 LFXTUHRE &

LEXT1IR & s AE LR, (XTS=0) KJH32768HzIN 2l il iA, St /N k6. AN EAT
AT AR B2 AE M AA SN R LEXINFIXOUT 2 7] o 38 i #c48 E XCAPXAT K B B L PR A T
PSR UL LEX T S L . XA T LLIE N 1pF. 6 pF. 10 pF. 12.5 pF. #7168
A PN LAY . LEXTLIR I 28 EHFRE R, (XTS=1) A 2 Ff m il i R el iR v 2 . ol i
SR e EE BIXINAIX OUThi - H i #8 5 AME 2 . H A I Y H vyl R R B 9 v o ok ok
SEo MULFXTIATHFRE A, LEXT1SXAZikEEERERVE

MLFXT1Sx=11 HOSCOFF=01}, LFXTI/ELFFIHFRLZ T #SZAEXING | JE_L i b Ah S
IBME S o A FANIE S, AN DA 250 2 T B 28 M AR T S (KRR
LFXT1OF 200 &AL LB 1ECPUR HLFXT1CLKH £,

WHRLFXTIA PAIMCLKE.SMCLK A #E AL By, e A% 1 ik #1 % E OSCOFFA K25 H
LEXT1, WiE4—17r.

XTSEm
ACLK_request —J

OSCOFF )
MCLK_request —< ®—>

U

CPUOFF — LFOft
SELMOm '3 L =xT1 (o
XSELMA _—-/ 3 > >
T2 j 5 XT1Of
SMCLK request —] - XT2is an Internal Signal
SCG1 XT2 = 0 Devices without XT2 oscillator
SELSH XT2 = 1: Devices with XT2 oscillator

Kla4—2 LEXTUREG#RES
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e LEXTLRG 4 R E

o fRAR AT B L H 2 R AR, EAARR R T R

o AR D FER G 78 WL PXT LEL PR 06 75 78 B 115 5 PR e T . R AR
M SPA301 s H 5 | I 5 HLIzE 25 Hh 2 o

424 XT 2R 2%

LB AT o ARG B X T2 XT2HXT2CLK IR I 4, Pk SXTIEHFRE R T AR A
XT2SxXEPEXT 25 VBV ] o 41 RXT2CLK A A 47 HAEMCLKELSMCLK [ I 21, WIXT20FF
{EREXT29 % 45, WEl4—3R.

MXT2Sx=11HIXT20FF=0}, XT24 1] fie FAXT2INE I A5 5 5 o 4 TAMEBME 5,
ARSI X T2 S B R o I AR T B ARAEL I, XT20FZLE AL T-B7 1ECPUK:
FIXT2CLK 4,

XT20FF =

MCLK_request :
DPUOFF:I |
SELMO )—_ )_p- XT2off (Internal Signal)
XSELM1

SMCLK_request —<}

SCG1 -—|
SELSH )3_
Kl4—3 XT24R% a5

425 FFERRG R (DCO)
DCO& W & HIE A PRz 4% . DCORIMR n] 1l I A4 H|DCOx, MODx, and RSELXf.
K

{FgEDCO
24 DCOCLK 7E3% sh e % FHA/E MCLK 8% SMCLK {5 Sy, Al i @i % & SCGO 3k
{fife DCOCLK, 4l 4—4 s,

MCLK_requast ' )
CPUQOFF
XSELM1 AD

DGOCLK_on
T >
SMCLK_request — -en
SCG1 0: off
SELS m— DCOCLK
DCOCLK - SYNC
XT2CLK [
E DCO_Gen_on
SCGOm 1:0n
0: off

K 4—4 DCP [ JF/545 5
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P DCO %

1E—MPUCE 52 )5, RSELx=7H DCOx =3, DCOLLH B # 35 . MCLK FIISMCLK
HELADCO N 4. R CPUSATRE 3K H T'MCLK, FLIH ik J3 3 DCO. F2 73k
T TPUCHE 52 G HI2uSZ N . #17IDCOx FIRSELXHIYE FI AT DHE WL 4 —5.

foco
20000 kHz _;I_'_,_li—'_'_'i
.
RSEL=7
1000 kHz —;‘_I_l_li—'_'_li
1
]
100 kHz o I_,_l—'_l_'_'i

DCO=0 DCO=1 DCO=2 DCO=3 DCO=4 DCO=5 DCO=6 DCO=7

Kla—5  #AIDCOXHIEFEARSELXS HE
DCOCLKI¥ A2 iR 4k L F T RE 1€ =
RSELXPIPUAMLIEFEDCOM 7S AN ) — AN o i B B s M Hs 44 Ul BH L ¢
DCOx ) =AMz il i iE FERSELX AL S DCO J\ 43 4il, KL H 432 1453 4it. MODXH

FLAMEAE IS AE DCOXML LR FIAFRFN T —AN 3 = I DCOX + LIl AR 2 () e de . 4
DCOx=07H, 11 T'DCOXCAMRSELXEN K E, FILMODXA LK.

B AN-MSPA30F2xxas 1 #A A TR BAF it BE AT B A R A S 22 A I DCOCTLAN
BCSCTL1Z fr#s ik . A T HIRHERE, (5 HZIDCOCTLMBCSCTLIZ frdst. &
HEV H 5L IDCOX, MODXFIRSELXAT , [4: 7 XT2OFF{7 {4515 B 4k, Foe i ##kii5 % . BCSCTLL
(RIAT BER H 9 T B3 1t BIS.BEEBIC.BIE Ak B A i & . 0~ 1+

; {EDCOW & H1MHz

MOV. B &CALBC1_1MHZ, &BCSCTL1; ¥ julH

MOV. B &CALDCO 1MHZ, &DCOCTL; % % DOOK STEP+E R,

AR B P (Rosc) I T-DCO

— 1 MSP430F2X X 221kt ik 4 Bkl Rosc %) DVee, 4 DCOR=1 i DCO Y %
o EXFENLT, DCO 5 MSPA30XIXX Z4) HAG A A A, Bk RSEL3 4b, RSELy 13 E #
FRAE N 0~7. IXANTE PRI ik AR H BE AR (R R F2 AL 1 38 DCO MR S —Fh vk PRI IR A2
HFH

4.2.6 DCO 428

PRSP FIDCOSIE, fDcoRIfDco+1H - i fDCoRIfDCO+12 [ AT 2 2% I H &
e peE, N (EMD o Y7258 15 B MODY A K A 324 I 4 JE SR A fDCOo A
fDCO+1. MODx=0I, T #s%H] .

WA AR t=(32—MODXx) X toco + MODx X Toco+1

HH T DCOfE T B HMIDCO+1 i T R, b SR iRz s A%, e
2B HRURH R =324 DCOCLK R A% . Kl4—61tH] Tk~ 2.
VT 28 B B RIDCOFE AR IE L 4 S m DAIE G A0 EL 0 AR IR AT AR PR xS Ll I LY
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DCOx, MODXFHIRSELX{7. 2 JLhttp://mww.msp430.com#efyE: & H I HIDCO B AL,

MODx

31T_| I_

0 e e e B e W
mlJ_I_I_I_I_I_I_LI_I_I_I_I_I_I_I_I_LI_I_I_I_I_LI_I_I_I_I_LI_I_
SIHuuuruuyru
R M T M
LT M M M

M M M

2 M M

Lower DCO Tap Frequency fpeo ~ Upper DCO Tap Frequency focos

w

Ka—6 R Taiia

4.2.7 FERERPPBIER + B R
FERMR 2L B T YR 28 R TR . DD RERERS KN E] LEXTL A1 XT2 (9% 28 2k
B, WK 4—7 s,

LF OscFault
XTSm
LFXT10F
Set OFIFG Flag
XT1_OscFault :D—p
#T2_OscFault XT20F
K 4—7 ras RAB0EE
A RER RIS DA

« LRI LEXTL FIRAR  #% 2 (LFXT10P).
« HF 50N LEXTL (1 miiidie 3 % k3L (LEXT10F).
« XT2 (Wi w3838 (XT20F),
AH ) BRI G A AT T R EAGIE R, SRR 4 6L LEXT1OF Al XT20F #% &
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B o BRI EARATAE RN AR B A H B 3R 28 15 2E A E A B e 2.
IR B AR 2 22 (LEXTAOF Bt XT20F) I 4k ¥ % K %4br & 47 OFIFG & A7, 7 H.
Bix®| POR. X4 OFIFG Ef7, MCLK LL DCO M2y, ik OFIE EA7, W OFIFG &k I H.
AT BE P W, S S 2 N, OFIE A3 E AL, OFIFG LA % . KRR T DL K
BRI o
Rl MCLK (1) I gl A 280 2 240 B ) U4 21 L DCO Ay I AP s XA SELMy
PR BEE, X O0 - T8 e AR A A

MCLK BA @3 A i 80
—X PUC (E5 2 )5, Al +% DCO H T MCLK. Wiifa%, MCLK tnfLLH
LEXT1 8 XT2,
8 MCLK [P 215 A DCO e il i iz % 4 (LFXTACLK 8¢ XT2CLK) A it 7
(D FTIF ARG A HE P G E B
(2) 5 OFIFG #r&A7
(3) &f5 4 /b 50uS;
(4) Mk OFIFG, OFIFG W ZEMEH 1—4 LK,
: LURFE R LEXTL HE MCLK
Bl C. W #OSCOFF, SR : ] Tk %
Bl S. B #XTS, &CSCTL1 ; HF #z
MOV. B #LFXT1S0, &BCSCTL3 ; 1-3MHz ii¥s
L1 BI C. B #OFI FG, & FGl ;& 0OFI FGiL
MOV. W #0FFh, R15 ; &M

L2 DEC. WR15 ;
JNZ L2 ;

Bl T. B #OFI FG, & FGL ; HHilliOFl FGfy
JNZ L1 ; N0, Zk&zihR
Bl S. B #SELML+SELM), &BCSCTL2 ; M1, iE&FELFXT1CLK

4.2.8 BEMES HIRER

4 MCLK 5% SMCLK [ B 5 95 A — AN 21 55— AN, g T 3 Gl 6175 Dl e 2
F25, Wik 4—8 iR,

(D YRR A LT

(2)  IBMRFE T BRI B R A BT

(3) i et ot HoRr s v — B i)
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Select
LFXTICLK
v
DCOCLK MHHHHWHHHHHWHHH
L

LFXTICLK

MCLK
-DCOCLKpj— Aty IFXTICLK >
LFXTICLK >

Kl 4—8 MCLK [Hf i A DCO 4> MCLK
4.3 FERHR PR+ A

SRR+ A7 A5 TR 4—1

A (i AR Huhk WIIEHAIRE
DCO Jis il 23 1742 DCOCTL EYC] 056H | i PUC ff] 060H
FERI B R S fr4y 1 | BCSCTLL B/ 057H 17 POR [1) 087H
SEnhi Pl Rl S fe4 2 | BCSCTL2 Y] 058H | 7if PUC B A
SEahi Pl Rl S fe4E 3 | BCSCTL3 59 053H | iy PUC [f] 005H
SFR T W g A A7 i 1 IE1 59 000H | iy PUC [ E AT
SFR 1 Wrbr i 77 £7 iy IFG1 B/ 002H Wy PUC A
DCO # %4748 —DCOCTL

7 B 5 4 3 2 1 0
DCOx MODx
rw—0 -1 rw—1 rw-0 rw-0 -0 rw—0 rw-0

DCOy fi7. DCO ik, X UMk S RSELy ¥ & E X )\ 7—5  BEESRE D).
M ODy {7 5 8%k 8. IX JUAT e 7E 32 4~ DCOCLK &N
4—0 fpcoss FFRME I AEFFEEK IS LI (32—MOD) fpeo SR .
24 DCOx=7 N A K

RS R A HFFRE 1 —BCSCTLL

7 6 5 4 3 2 1 i}
XT20FF XTS DIVAx RSELx
rw—(1) rw—(0) rw—(0) rw—(0) rw—0 rw—1 rw—1 rw—1
XT20FF 717 KM XT20 ALK XT2 P54
0 XT2#JF
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1 XT2 AHT SMCLK 5 MCLK 5]
XTS 6 fir LFXT1 # ik

0 AR

1 FEAIERAR
DIVA 5—4f7i  ACLK 434

00 N
o /2
10 /4
11 /8

RSEL 3—0f7  VERIER. TNFIRIE k. Wi E RSELx=0
KB, 24 DCOR=1 I, RSEL3 L.

FERiN S R A1 78 2 —BCSCTL?2

2 1 0
SELMx DIVMx SELS DIVSx pcort
rw—0 rw—0 rw—0 rw—10 rw—0 =0 rw—0 rw—1{
H T AT T MSP4A30X 20X X 8% MSPA30X 21X X Z 41| #4144
SELMy 7—6 41 PP SMCLK . IX AT LS MCLK F B 45t
00 DCOCLK
01 DCOCLK
10 2 XT2 e es e A IR XT2CLK. 24 XT2 ki 2 AN
Jr NI LEXTACLK 5 VLOCLK
11 LFXT1CLK uf VLOCLK
DIVMy 5—4 fif MCLK 434
00 /1
01 2
10 14
11 /8
SELS 317 P SMCLK . %71 SMCLK I 2hiE
0 DCOCLK
1 24 XT2 Yo% 2 AEAE N I ) XT2CLK, 4 XT2 335 88 A EAE
I % FH] LEXT1CLK &% VLOCLK
DIV S 2— 117 SMCLK 434
00 /1
01 2
10 14
11 /8
DCOR 0 fir DCO i ffasik ¢
0 R R
1 AN A7 A
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RS R A B FA% 3 —BCSCTL3

2 1 0
XT25x LFXT15x HCAPx XT20Ft LFXT10F
rw—0 re—0 rw—0 rw—0 rw—0 re—1 i r—(1)

TE 47 AT MSP430X2X X, MSP430X21XX B¢ MSP430X 22X X Z 41 #f4:.

XT25 7—647L  XT2VuREksf. XEAIERF XT2 AR,
00 0.4— 1IMHz A SR & 2%
01 1—3MHz ke IRy 2%
10 3—16MHz ke 3Ry 2%
11 0.4— 16MHz4 N H 7 i it

LEXT1Sy  5—4f7 Sk LEXTL JuEE R, 24 XTS=0 I 7 LFXT1 f1 VLO
ZIAERE, 1 XTS=1 Wk Fe LEXTL fAniE

24 XTS=0 I+ :
00 LFXTL b1y 32768Hz & ik
01 PR
10 VLOCLK(MSP430X 21X 1 #ef4 [ f#5)
1 L A GNP
XCAPy 3—2f7  PRVGES AL IR ST PR Y XTS=0 I F T LEXTL i R 2%
00 1Pf
01 6 Pf
10 10 Pf
1 12.5 Pf
XT20F 147 XT2 Py 28 R34
0 ANAFAE R SAT
1 TEAE RS
LFXT1OF 0f7 LFXTL $iR 35 a3 3%
ANAFAE R SAT
AFAE R SAT

H il BE R F Ay 1—IE1

7240 XL ISR . 2 AR B 1.
OFIE 147 PR o R W e . 104 OFIFG W diGE. T IEL ey
HF ek, B BISB 5k BIC.B 54K ¢ & okl %47 L
f MOV.B &, CLR.B ¥ &

0 2R 1P
1 fifg Wy

0z BT e, 2 WG S
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TR S A A 1—IFGL

7240 XEHPILEREIT . S IR R .

OFIFG 147 PG o R Wibs . t T IFGL (L A F T LS e, BRIt
KH BISB ¢ BIC.B 54 ki & el F 1%t MOV.B 5L
CLR.B H &1,
0 AT AP N (1) v
1 A7 A 1) 8 [ H

0z ZZ0ACI DEE I s g 82 R IR E 2 ST R

M SP430F22x4 VEAt B

EpIRAE MSP430 B HIF R T E
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