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CPU, 16 f 717 a G Bh TIR1S S Km0 i O s o iz hiliR 7 2% (DCO) nI/EAR] 1us [ [A] B 58
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(RSA)
SEERHREEE, 1 (MSP430x2xx 2317 ik
Figr) O

SR IR EAL RS R S, R R G MTUH IG5, R BN EC B, B S o Bt A7 A 2 AT 2
REAEIEE DTN RS

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of the Texas
Instruments standard warranty. Production processing does not
necessarily include testing of all parameters.

AL © 2010-2011, Texas Instruments Incorporated
English Data Sheet: SLAS694


http://www.ti.com.cn
http://www-s.ti.com/sc/techlit/SLAS694.pdf

MSP430G2x31
MSP430G2x21

ZHCS899| —FEBRUARY 2010—-REVISED DECEMBER 2011

13 TEXAS
INSTRUMENTS

www.ti.com.cn

# 1 RAEEm®

315 m %ggﬁt N RAM ADC10
Y PR Timer_A | USI s iige VO | H#EHMO
(BSL) B (KB) (B) WiE
(EEM)
55 e
MSP430G2231IRSA16 l%%é;f%cgﬁ 16-QFN
MSP430G2231IPW14 - 1 2 128 1x TA2 1 8 ﬁ& Wil 10 | 14-TSSOP
MSP430G2231IN14 ] 14-PDIP
(VLO)
MSP430G2221IRSA16 16-QFN
MSP430G2221IPW14 - 1 2 128 1x TA2 1 - LF, DCO, VLO | 10 | 14-TSSOP
MSP430G2221IN14 14-PDIP
MSP430G2131IRSA16 16-QFN
MSP430G2131IPW14 - 1 1 128 1x TA2 1 8 LF, DCO, VLO | 10 | 14-TSSOP
MSP430G2131IN14 14-PDIP
MSP430G2121IRSA16 16-QFN
MSP430G2121IPW14 - 1 1 128 1x TA2 1 - LF, DCO, VLO | 10 | 14-TSSOP
MSP430G2121IN14 14-PDIP

(1) AR ERATING B, TGS RA SR R B RGE B, 2R TI R swww.ti.com.

(2) HEEERE. AEIRAFS W] M swww.ti.com/packaging 3R HL .
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BB o B , MSP430G2x21

N REPW H%
(TRE )
DvVCC Oj 1 1400 DVSS
P1.0/TAOCLK/ACLK 2 130 XIN/P2.6/TA0.1
P1.1/TA0.0 (I} 3 1240 XOUT/P2.7
P1.2/TA0.1 4 11 0 TEST/SBWTCK
P1.3 0§ 5 10 f0 RST/NMI/SBWTDIO
P1.4/SMCLK/TCK I} 6 9 |0 P1.7/SDI/SDA/TDO/TDI
P1.5/TA0.0/SCLK/TMS (0§ 7 8 [0 P1.6/TA0.1/SDO/SCL/TDI/TCLK

NOTE: #4 /O 55 , BEA MAGEHHNH O BERFEER,

RSA #%
(TRAE )

1 > Dbvce
D
D

——— 122] xinp2.6rmao.1
| 11 ] xouT/P2.7
10 ] TESTISBWTCK
———— 9 | RST/INMI/SBWTDIO

P1.1/TA0.0
P1.2/TAO.1

/o

P1.0/TAOCLK/ACLK >
B

B

P13 IO

o —— — —

P1.4/SMCLK/TCK
P1.5/TA0.0/SCLK/TMS

P1.6/TA0.1/SDO/SCUTDI/TCLK
P1.7/SDI/SDA/TDO/TDI

NOTE: #4 /O EE , BA MAGEEHHNE O BEREH,
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BB o B , MSP430G2x31

N SHEPW H%
(TWE )

DvCC

P1.0/TAOCLK/ACLK/AQ

P1.1/TAQ.0/A1

P1.2/TAC.1/A2
P1.3/ADC10CLK/A3/VREF-/VEREF-
P1.4/SMCLK/A4/VREF+/VEREF+/TCK
P1.5/TA0.0/A5/SCLK/TMS

140 DVSS

130 XIN/P2.6/TA0.1

120 XOUT/P2.7

11 [0 TEST/SBWTCK

100 RST/NMI/SBWTDIO

9 [0 P1.7/A7/SDI/SDA/TDO/TDI

8 0 P1.6/TA0.1/A6/SDO/SCL/TDI/TCLK

N oo b WON =
a

NOTE: #4 /O 55 , BEA MAGEHHNH O BERFEER,

RSA #%
(TMHE )
OO0 v v
OO0 w v
>SS S S
bnoaoan
fo Ll N
16 15 14 13
P1.0/TAOCLK/ACLK/AOL> 1 ——— 1274 XIN/P2.6/TA0.1
P1.1/TAO.O/A1 > 2 { | 117_AXOUT/P2.7
P1.2/TA0.1/A2 I 3 | : 10 _J TEST/SBWTCK
P1.3/ADC10CLK/A3/VREF-/VEREF-|> 4 | —— 9 Z A RST/NMI/SBWTDIO
5 6 7 8
N L LN S
X »n ¥ 7
°c=3E
FEEO
<38 2
ree 5
S08 2
L S o Q
bege
> £ 25
$2°Sa
< = Z
<o
o o
= o
wn
<
o

NOTE: #4 /O EE , BA MAGEEHHNE O BERER,
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NEEREE , MSP430G2x21

XIN XOUT DvCC DVSS P1.x P2.x
8 2
..-- L X N 3 L X N X N N X N X J oo L K N X X N N X N N X N K N J L X X X X N ¥ J ----..
' '
] ]
: ACLK :
Port P1 Port P2
v | clock ort '
i | System S'MCLK Flash RAM 81/0 21/0 :
' Interrupt Interrupt H
: MCLK ?ES 128B capability capability :
' ¢ pull-up/downj | pull-up/dowry
: resistors resistors :
o] 16MHz MAB :
: CPU :
' '
' incl. 16 1
! | Registers MDB !
' '
' '
' ]
¢ | Emulation usl H
' '
o| 2BP Watchdog | | Timer0_A2 '
: Brownout WDT+ Universal :
: JTAG Protection 2CC Serial :
s | Interface 15-Bit Registers Interface '
' '
SPI, 12C
t [ SeyBi H
] ]
. '

Wire *

RST/NMI
ThEEH1ER , MSP430G2x31
XIN XOUT DVCC DVSS P1.x P2.x
8 2
.... L X X J L X X X N X N X N J L X X X N J -------...-...-.....--------...'
] '
' '
: ACLK :
—> Port P1 Port P2

| clock ADC or or :
o | System S’MCLK Flash RAM ‘0Bl 81/0 210 |
H Interrupt Interrupt '
: 2kB 8 Ch. o o :
! MCLK 1KB 128B Autoscan capability capability !
' pull-up/down§ | pull-up/dowr§
H 1 ch DMA . . H
. resistors resistors H
o] t16MHz MAB H
'

H CPU :
. '
t] incl. 16 H
! | Registers MDB !
. .
] '
' '
¢ | Emulation usl H
’ .
' 2BP Watchdog | [Timer0_A2 '
: Brownout WDT+ Universal :
: JTAG Protection 2CC Serial :
s | Interface 15-Bit Registers Interface '
. '

SPI, 12C

‘[ Sey B '
' '
[} 0

Wire *

RST/NMI
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Table 2. #¥IhaE

¥
il o L
g N,
W RSA

P1.0/ BRAEFE /0 5IH
TAOCLK/ 5 1 Jo |Timer0 A, 4S8 TACLK 8 A
ACLK/ ACLK 555 H
A0 ADC10 ##ls A Ao®
P1.1/ BRKF /0 5IH
TA0.0/ 3 2 /O | TimerO_A , ##2 : CCIOA #A , LL# : Out0 #iH
Al ADC10 il A AL
P1.2/ BRKF /0 5IH
TAO.1/ 4 3 /O | TimerO_A , ##2 : CCILA A , LbE& : Outl i
A2 ADC10 ##ls A A2
P1.3/ BREHF /0 5|H
ADC10CLK/ 5 4 /o |ADCIO, EER T s O
A3/ ADC10 ##ls A A3D
VREF-/VEREF ADC10 faE e EW
P1.4/ BRAE /0 5IH
SMCLK/ SMCLK E5#H
A4/ 6 5 /O | ADC10 ##lE A A4
VREF+/VEREF+/ ADC10 EEA®HEW
TCK JTAG Midrt4h , ATFSR4REMNRN @ AR T
P1.5/ BERAEHTF /0 I
TA0.0/ Timer0_A , EbE : OutO %t
A5/ 7 6 I/O | ADC10 ##l# A A5D
SCLK/ USI: 12C X PR RTEpim A ; SPI 83 A R B e A/
T™S JTAG MiAER%EE , ATSRFRENNSHNMARF
P1.6/ BEREHTF /0 5
TA0.1/ TimerO_A , #12 : CCIIA # A , L8 : Outl # s
A6/ 8 - o |ADC10 BalmA AeW
SDO/ USI : SPI X EiEE
scL/ USI : 12C X HH9 12C 4
TDI/TCLK RIEFN R HAE A ITAG MR EHE 5 A =& s B i A
P1.7/ BRF /0 5IH
A7/ ADC i@ A A7W
SDI/ 9 8 /O | USI: SPI #EXAFH HIEmA
SDA/ USI : 12C X HH 12C #HifE
TDO/TDI® ERANRHAE K ITAG Mt BB w7 &N L B iEm A
XIN/ BIAIRH SR WA F
P2.6/ 13 12 10 | BAKF /0 5|H
TAO.1 Timer0_A , b3 : Outl #ith
XOUT/ RIERHENHHEFO
P2.7 21 11| V0 | mmamm= 0 5|p
RST/ g
NMI/ 10 9 I T 5 P T A
SBWTDIO YRIEFNRERE , PRSI R EAE R A5
izt/ 1 10 | FiwO 1 LA ITAG 5IBLEERNIRER, SHRPBLWEEREE TEST L,
SBWTCK YRTER N HA B Y I £k ) (Spy-Bi-Wire) M izt Bt §a A
DvCe v 156' Vixam| amsaE
DVSS 14 134’ Viram | mmwes
=Rl _— RN
S | Am | TUM| U OFN HERMERE Vs,

(1) 1XBRTF MSP430G2x31 284
(2) TDO = TDI #Eid JTAG S RIESE,

(3) R XOUT/P2.7 RE—NA , MIFE P2SEL.7 #UERRZ B~ £ 2 BR.

BXRBETENZERSHRE LR RERS R,
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CPU

fej =\ 15 BA

MSP430 CPU EF— 1N TFRNASEEHHN 16 VB

BIIEDE (RISC) ¥, FIENERE (BEREDKR | Program Counter | Pcrmo
) BEANTEREESATREBAERN 7 I uE :
XAAT B IRERE 4 I UER —RBRIT I Stack Pointer | sPRi
CPU 5 16 MNEEFSH#ITTER , AMREEERES | Status Register | sricaiRr2
HiTEIE, BHEREFERBENITREN CPU B
sy —NEH, [  constantGenerator | cG2/R3
Hrfy 4 NSEE (RO £ R3) 23 AERRFIT [ General-Purpose Register | R4
WaR, KEH. RESFERNEHRRER. HRNT i
EENERRSEE, | General-Purpose Register | R5
RRAKE, wutMIEH B FHARERE CPU, #H |_General-Purpose Register |  R6
AP B IE T IMRF TS, -
| General-Purpose Register | R7
ZIETRSETE 3 MM 7 MR NA 51 & :
RAESURATT R eEOANER, SKHE [ General-Purpose Register |  Rs
T AR, | General-Purpose Register | R9
EoEE [ General-Purpose Register |  R10
ZIESEAERA 3 MERA 7 MpuERe 51 & e
55 . BRESHTREFMTTRIE. Table 31k L General-Purpose Register | A1
T 3MIESKIMNRA ; Table 42 7R 7 #utiE, [ General-Purpose Register |  R12
| General-Purpose Register | R13
| General-Purpose Register | R14
| General-Purpose Register | R15
Table 3. ERFFHR
ERER AE IHERRK
TR |, RIRER-BNBRER ik R4, R5 R4 + R5 ---> R5
BIRER , RENRER A R8 PC -->(TOS) , R8-->PC
MHAXI B | ERAERME INE ETNBEAN =0

Table 4. #bh &3R5 89 Y

it AE S| D ak Bl IHEAR
FER | v MOV Rs , Rd MOV R10, R11 R10-- -->R11
pilikE )Y Vv MOV X(Rn) , Y(Rm) MOV 2(R5) , 6(R6) M(2+R5)-- -->M(6+R6)
&5 (PC fx) VR MOV EDE , TONI M(EDE) -- --> M(TONI)
#8533 | v MOV &MEM , & TCDAT M(MEM)-- -->M(TCDAT)
g3 v MOV @Rn , Y(Rm) MOV @R10 , Tab(R6) M(R10)-- -->M(Tab+R6)
DEAZE DT v MOV @Rn+ , Rm MOV @R10+ , R11 MR- >RU
SZAD v MOV #X,TONI MOV #45 , TONI #45-- -->M(TONI)

(1) s=J®,D=B#®
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BREEK

MSP430 EF—fzTHERA K 5 AR ARHFREFRNEDFEREER,

— NPT SRS SR MNE—EE

BARE, AEER, AERERIREFHEFNEEESHREZEDEEN,

J«,{T 6 MEEEXTRARMREE :

BUEE (AM)

PRA R4 TRUBRS

o (KT 0 (LPMO)

— ACLK #1 SMCLK 3RE% , MCLK #ZH

CPU #ZH

KIhFEEX 1 (LPML)

— ACLK # SMCLK A8 , MCLK #ZH
— MR DCO FREBEERXTHAER

CPU #ZH

o RFEER 2 (LPM2)

— DCO Ky dc £X B RIEEH

CPU #ZH
MCLK 1 SMCLK #%

ACLK R¥FEUE

o {RTIFEER 3 (LPM3)

CPU #2H

MCLK #1 SMCLK %%
DCO 9 dc R EFHEA
ACLK R¥FBUE

KIFEER 4 (LPM4)

CPU #ZH

ACLK #22F

MCLK #1 SMCLK %%
DCO 9 dc R EFHER
B IAIRE SR E L

, I DCO ¥y dc &R Es1EH
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T R B i 3k

ﬂg W 2R DBt u Y F OFFFFh £ OFFCOh Mt iSEREN. ZXESSEYTHLEBEFIESFIIN 16 1
Mot

MBEEMKE (LT OFFFEh ) @& OFFFFh ( flf : (NERS&E ) , N CPU B ZE/IMEIH A LPM4,
Table 5. IR, &K, MKE

R BTR AR & REh Fith it R ER
pilif:=:) PORIFG
INERE U RSTIFG
TERBEEN S+ WDTIFG g OFFFEh 31, &5
BRANERH KEYV®
PC BHBEO
NMI NMIIFG ()T R#®
5% st B OFIFG ()T R#& OFFFCh 30
RNERZHRFR ACCVIFG®@®) ()T R &
OFFFAh 29
OFFF8h 28
OFFF6h 27
TERBEEMNS + WDTIFG A R OFFF4h 26
Timer_A2 TACCRO CCIFG® a] Rk OFFF2h 25
Timer_A2 TACCR1 CCIFG , TAIFG®@® AR OFFFOh 24
OFFEEh 23
OFFECh 22
ADC100) ADC10IFG®¥®) R OFFEAh 21
usl USIIFG , USISTTIFG@® ] Rk OFFE8h 20
/O %A P2 ( BAMRE ) P2IFG.6 & P2IFG.7@® R OFFE6h 19
/O # A P1 ( AMFEE ) P1IFG.0 E P1IFG.7@® a] Rk OFFE4h 18
OFFE2h 17
OFFEOh 16
B3 © OFFDEh & =n =
OFFCOh 15ZF0, KRIK

(6] zg%ciu HEMNERFFRAFUEE (Oh E 0IFFh ) AREA N MISEEAREES , WER —MEN.
(2) ZHIRE

(3) (F)UTR#K : IR MY P ITE AR A — PSS | BBAREDEE BT,

(4) PHEFREALTERZH,

(5) XBRTF MSP430G2x31 2&#F

(6) fIF#biut OFFDEh E OFFCOh WA R BEZB[UPRER , TEEENATEARFRB,
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155 ThRE B 787 (SFR)

RSBHMRERE AR EEREA B ZHE,

hHI, FARNREERSXMEE-EREE,

B4 rw :

AR TRERE,

rw-0,1:  AHRU#TRERE, B PUC HERTEMREML,
rw-(0, 1) : AN #ITRERE. HA POR WE#ITENREN.

AP TIFE SFR 1L,

Table 6. FIEAEESR 1M 2

ADELE — NIRRT EE T FRR LA B RESRM

o uk 7 6 5 4 3 2 1 0
| ooh | | | Accvie | nNmiE | \ | oFE | woTE |
rw-0 rw-0 rw-0 rw-0
WDTIE ZERBEEMNBFFHER, NMREBRNEZLEERRN , ML TRBERS. NRZLRKEENSHEE KB FRERNS
BR, MELFETRES.
OFIE 5% B il FE T s A
NMIIE (F)F IR P i /s A
ACCVIE [R5 (8] 3R R T )5
151 7 6 5 4 3 2 1 0
T | | | | |
Table 7. IR EZFER 1 # 2
51 7 6 5 4 3 2 1 0
| ozh | | \ | NMuFG | RsSTIFG | PORFG | OFIFG | wbTIFG |
rw-0 rw-(0) rw-(1) rw-1 rw-(0)
WDTIFG REREENIEE (ELRLEEERD ) AR FHAPRENRE,
Vee MR HEMNRE — M TEMEXHRST/NMI 518 LM E &4,
OFIFG 5% 28 BB AT R AR IR TE o
PORIFG MBS PMIRE. £ VocMEBARIRE,
RSTIFG HNEBE IR S, HEATEMERXPHRST/NMI B EIRE—NEMEM. VectEBRE N,
NMIIFG BEXERST/NMI BIBIREATIRE
it 7 6 5 4 3 2 1 0
o3 | | |

10
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RIFH A
Table 8. HfF4A LR
MSP430G2021 MSP430G2121 MSP430G2221
MSP430G2031 MSP430G2131 MSP430G2231
A7 K 512B 1kB 2kB
TNF : PHIRE A= OXxFFFF 2 0xFFCO OXFFFF & 0xFFCO OXxFFFF & 0xFFCO
ERE  RBAEF g OxFFFF £ 0xFEO00 OXFFFF = 0xFC00 OxFFFF & 0xF800
FEEARF K 256 =17 256 FF 256 F¥
A= 010FFh ZE 01000h 010FFh E 01000h 010FFh = 01000h
RAM K 128B 128B 128B
027Fh = 0200h 027Fh = 0200h 027Fh = 0200h
g 16 01FFh £ 0100h 01FFh Z 0100h 01FFh £ 0100h
8 fx OFFh Z 010h OFFh Z 010h OFFh Z 010h
8 1 SFR OFh = 00h OFh = 00h OFh Z 00h
N1z Es

N1 AT 1745 885833 Spy-Bi-Wire/JTAG i O THREHAE CPU #HTRAKNHRE. CPU BTN ENEFHME
FEARKE. WENBESLE
. REEE 0 ANERERA 4 MK AFHNEENER (AED). THEFES—BRIAIY 512 FH.

« 0En RUN-FEER , W MRS — R,
« AZEDRUBBMEE , HAF 0 E n RIEN—NMARITER. A ZE D RUEHNFEATRF.
- ABRBERERE. EEMZE , RENRPHLEX A BRRITREREREE,

L ANREREE | AT B ERZRIERR.

LR RS BNMRFERR

Copyright © 2010-2011, Texas Instruments Incorporated
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g

BEHE, it MEH L NMNEREE CPU , HAIXAMENIESXIIRHITIES, WETHRTENEIRIE,
BER (MSP430x2xx RIAFER) ( XEY%mT : SLAUL44 ),

5% 2 M R Ge Rt &

R RSHERNERBHSE | WNEERTE - 32768Hz FRREAEZE. —MNABBENFEENIRS
A —PNABHFEHIRSSR (DCO) » EXRMNMERRITATEMNBERBEREKAEARIEIIFENER, HE DCO
RET - MUOERZEBRMRHATERE 1us WRNEEXIRE, EFRNHERERTUTHAES !

HBhAET4R (ACLK) , BbEH4RE— 4 32768 Hz FREBIRBAE LF RF B[ RBEES R,

Ert4P (MCLK) , CPU FRR AR RERT 4,

REFHEH (SMCLK) , JMEERFT R A F R SR,

Table 9. DCO BE¥HE
(I HERFEERNFTR A W)

DCO #fi% RES 7SR Kb ik
CALBC1_1MHZ F 010FFh
1MHz
CALDCO_1MHZ F 010FEh
RE
RELENENZEMERKBHE OB 4RAEEBHATEMLES.
BF 10

WMIT—N 8L /O - ¥®A P1 - M 1/O ¥ A P2 AN :

o FRERIRM 1/O M TTH# TIRN SRR,

o WA, W, MPHRGTHRTE—HE,

o YO P1 MSENAAMIMIR A 2 BITEANMLAYIL A A%k S T A ThAE,
FIEESYIEIROEHFFERNE/BHE.
BN /10 EE— A MEEN LR/ TR EBHER.

WDT+ B2 B ER T

ZEREEMR (WDT+) BRNEIBWRRERGFRBEREGHITZENREES. WREENEERER ,
WEE—NREEN, MRE-NNATTITEERLRENGE  WIZERTHEAREEN —MERERSS , HEE
T 368 7E /Y B (] i) PR £ 7= 4 P T

12 Copyright © 2010-2011, Texas Instruments Incorporated
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Timer_A2

Timer A2 2EERBNMNER/LEREEFSRN 16 MERSR/ATEHEE. Timer A2 BeXEHEZMNMER/LERERFSR. PWM
ﬁi;ﬁcgﬁiﬁ Timer_ A2 HEBFENPMEED, THEFERERENTERPEHME MR/ LERFFHRL
=] T o

Table 10. Timer_A2 S 5&#-#H48 ADC10 K54

MASIHES _ _ W sIHES
BUHMAGS | ERAABR BERXIR ERmHES
PW, N RSA PW, N RSA
2-P1.0 1-P1.0 TACLK TACLK
ACLK ACLK N
ERER A
SMCLK SMCLK
2-P1.0 1-P1.0 TACLK INCLK
3-P1.1 2-P1.1 TAO CCIOA 3-P1.1 2-P1.1
ACLK ( 9% ) CCloB 7-P15 6-P15
CCRO TAO
VSsS GND
vce vce
4-P12 3-P1.2 TA1 CCI1A 4-P12 3-P1.2
8-P1.6 7-P16 TA1 CCliB 8-P1.6 7-P16
CCR1 TA1
VSsS GND 13-P2.6 12-P2.6
vce vce

usl
BRASTED (US) BRATRTBEHNEN SPI RE 12C RS BEDURHAEREMF,

ADC10 ( {XBRF MSP430G2x31 )

ADC10 R IFIRE, 10 MEHRFER, ZERBIT— 10 fZBXIER (SAR) AR, EHEEFEG, BEHELERS
E;ﬁ;ﬁﬁ%%ﬁ@%ﬂﬂ%&ﬁﬁﬁ%%ﬂ%ﬁ , WEMN DTC, AMELE CPU WERITFRENAIX ADC FiEd T4
1171 o
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SR SRR 5t
Table 11. X&FFiHRIKIE
R EHiFERiien EERER ¥
ADC10 ( XBRF MSP430G2x31 ) ADC BiEte i st ADC10SA 1BCh
ADC #%l 0 ADC10CTLO 01BOh
ADC ##l 1 ADC10CTLO 01B2h
ADC W77 ADC10MEM 01B4h
Timer_A IR/ LR EFFESR TACCR1 0174h
IR/ LR EFFESR TACCRO 0172h
Timer_A & 1788 TAR 0170h
HIR/L B2 TACCTL1 0164h
HIR/ B2 TACCTLO 0162h
Timer_A 124l TACTL 0160h
Timer_A FlfiRE TAIV 012Eh
NEFEES NFEE 3 FCTL3 012Ch
NiFEs 2 FCTL2 012Ah
NFEs 1 FCTL1 0128h
REFREENEE+ ReFEB/EREREH WDTCTL 0120h
Table 12. X#FFH iHEIMIR
HEIR HERH BEEREN wm%
ADC10 ( {XPRF MSP430G2x31 ) ADC ##Us A ADC10AEQ 04Ah
ADC BiE&miEsl 1 ADC10DTC1 049h
ADC BiE& =Sl 0 ADC10DTCO 048h
usl UsSlI ###l o USICTLO 078h
USI #2811 USICTL1 07%h
USI Bz i USICKCTL 07Ah
US| f7it#88 USICNT 07Bh
US| BluEEe USISR 07Ch
BARMRE + EARrtepRE RS 3 BCSCTL3 053h
EARrTeh RG] 2 BCSCTL2 058h
EARpTep RG] 1 BCSCTL1 057h
DCO BHsm | DCOCTL 056h
w0 P2 w0 P2 BFEERE A P2REN 02Fh
w0 P2 & P2SEL 02Eh
w0 P2 s A P2IE 02Dh
w0 P2 TR IER P2IES 02Ch
w0 P2 HEFRE P2IFG 02Bh
w0 P2 6 P2DIR 02Ah
WO P2 #i P20UT 029h
WO P2 WA P2IN 028h
w0 P1 w0 PLEBFEERE A P1REN 027h
w0 P1 ik P1SEL 026h
w0 PL H TS A P1IE 025h
WO P1 R IER P1IES 024h
w0 P1 R P1IFG 023h
WO P1LAME P1DIR 022h
WO P1 & P10OUT 021h
WO P1#A P1IN 020h

14 Copyright © 2010-2011, Texas Instruments Incorporated
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Table 12. X#FFH HEIAIR (continued)

R H1rERiieA EESREN ot

$57ThEE SFR HFHfiFR& 2 IFG2 003h
SFR FHfiFR& 1 IFG1 002h

SFR HHZ A 2 IE2 001h

SFR HHIEA 1 IE1 000h

Copyright © 2010-2011, Texas Instruments Incorporated
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BAREGTTEEY
HHNE Ve ZE Vs LM EBE -0.3V E 4.1V
HemEE—SI LR E® -0.3V F Vc+0.3V
E—SBIM EM - REER +2mA

Ripigsst -55°C & 150°C

TERESEE |, Tog®

ERRERE , Tag BirRsEs -55°C & 150°C

(1) BHESALNFEETHIHAERNN D TESXNSFERKART, XEXAERMOTEETHIEDR , FTFHEETHSFITIEE
HRESEEBHPLEEENZTRE THRANTAEESHER , FEHRERA, KRHELTFREAENTEEL TEMEEN TR,

2) FIEREEHYSET Vsgo JTAG BLEWHEE |, Vg, AFBERALENTAEE. X ITAG Bkt FtBEREIME TEST 5/,

©) T\;%ﬂ%ﬁiﬁ%%ﬁl‘eﬂ AUXARSNEE ( BEFEIITH JEDEC J-STD-020 M3 ) , BEERFEBEEFSBEINHEZAESHEE LT
)i Y ﬁfﬁ Y o

BUWETRYE
RME RME RAE| £
EREFHTHE 1.8 3.6
\Y/ BIRBE \Y;
ce R N TR 22 36
VSS EEJ‘JE EE:E 0 V
Ta BABXIERESEE (7% -40 85| °C
Vee=1.8V ,
B8 = 50%+10% pc 6
o Vee=2.7V
fru: SIBERIAE (HA MCLK $ii ) DG Bt = 5006+10% DC 12| MHz
Vee=3.3V,
E7e L = 50%+10% pc 16

(1) MSP430 CPU Ef##XHA MCLK #1TER. MCLK WEHNREHEMVETEBEFERAMENFHTE,
(2) BRAUBEEE N TRNZAMANFRIEER. EERARERPESMEROAE,

Legend:
16 MHz —
Supply voltage range
T during flash memory
= programming
2 12 MHz -
(&)
o
]
> Supply voltage range
th’ during program execution
§
£ 6MHz 4
>
%
{ 1 l\ |

1.8V 22V 27V 3.3V 36V
Supply Voltage - V

Note: B/MMIERMEHRENMRAE. NFHRERBEBRREFE—D 22VIHED Ve o
Figure 1. Z2BEXIE

BN

BRIMBEEFZ AN B REXBIRBR (RA Ve )
ERENDREETERERERARG THTHEREEEN (BRESHRA ) OO

(1) FREWAYEREE OV R Veco HHTHNRBRBEMBETR,
(2 FA %/I\{ﬁ:;g%pF FAEKEEH Micro Crystal CC4V-T1A SMD BIRXNEBRFTHMEDH. EFREENATNABARBRASHEN
9pF R U

16 Copyright © 2010-2011, Texas Instruments Incorporated
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BRABERZANERERBIRER (RA Ve ) (continued)
EHENERBEETERBRBENZE TR IEREEER (BRIFESGHH ) OO

¥ Wit 4 Ta Vee B/ME HEE SKE| B4
foco=fmeLk=fsmcLk=1MHz , 2.2V 220
fACLK =32768 Hz ,
; BFERERHIT,
IAM | 1MHz E/J?ﬁ/ﬁzz(pagﬂ)) = BCSCTL1=CALBC1_1MHZ , HA
o DCOCTL=CALDCO_1MHZ , 3v 300 370
CPUOFF=0, SCG0=0, SCG1=0,
OSCOFF=0
s - FREXERER (RA Voo )
5.0 X 4.0
4.0 foco = 16 MHz Tp=85°C
.E 7 l
§ 30 y
3 S Lo Vog =3V
§ foco =12 MHZ// §
= 20 ‘ _ = Tp=85°C
Q0 g
> =
g 2 / Ta=25°C
foco = 8 MHz 1.0
1.0 beo /
fpco = 1 MHz / Vec =22V
0.0 0.0
1.5 2.0 2.5 3.0 3.5 4.0 0.0 4.0 8.0 12.0 16.0
Ve - Supply Voltage - V foco — DCO Frequency — MHz
Figure 2. BIREXERE VccEBXR |, Ta=25°C Figure 3. HIRER B E DCO MEMH XK
Copyright © 2010-2011, Texas Instruments Incorporated 17
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AENMBRED RN BIRER (RA Ve )
ERENDREETERERERARG THITHERELEN (BRESHRR ) VO

B8 MR A Ta Vee B/ME HABEE SKE| £
fmcLk=0MHz ,
;SMCLK;;D%OB:]-MHZ ,
=32768Hz
T ACLK )
ILpMo . 1MHz gg%ﬁﬁ 0 (LPMO) | gESCTL1=CALBCL IMHZ |, 25°C 2.2V 65 A
o DCOCTL=CALDCO_1MHZ ,
CPUOFF=1, SCG0=0 , SCG1=0 , 0SCO
FF=0
fmcLk=fsmcLk=0MHz ,
choleHZ ,
fACLK=32768HZ ,
w2 ﬁzﬂﬁﬁﬁz(wm) BCSCTL1=CALBC1_1MHZ , 25°C 2.2V 22 A
o DCOCTL=CALDCO_1MHZ ,
CPUOFF=1, SCG0=0 , SCG1=1 , OSCO
FF=0
EHRER 3 ( ) ;DCO:fMCLK:fSMCLKzo MHz ,
lLpms , Lrxt BT 2 3 (LPM3) | facLk=32768Hz , o
) 7 4 oo orF=1 25°C 2.2V 0.7 15| pA
SCG0=1, SCG1=1 , OSCOFF=0
N . 1=y A
+ ACLK ab LF iz ax (VLO) , R
lems vio s (L pM3)@ CPUOFF=1 , SCG0=1, SCG1=1, 0sco | 2>°C 22V 05 07 pA
FF=0
foco=fmcLk=fsmcLk=0MHz , 25°C 2.2v 0.1 05| pA
| ﬁ%%ﬁiﬁ4 (LPM4) | facLk=0Hz ,
LPM4 BHo glf_uloFle , SCG0=1 , SCG1=1, OSCO 85°C 20V 0.8 15| pA
(1) FREWMAMEEE OV R Veco HiH TN R BEMETR,
(2) FA—\FH 9pF fiFBAM Micro Crystal CCAV-T1A SMD &R B T4 2 4o
(3) #XXERBE SMCLK #ITERAE WDT BB,
(4) HXxERB ACLK #H{TERE WDT B E7.

I_pm3 — Low-Power Mode Current — pA

3.00
2.75
2.50
2.25
2.00
1.75
1.50
1.25
1.00
0.75
0.50
0.25
0.00

BEATRENBR.

HAG MR ER N BIRER
EHENSREETERBABERRMTH TEREEER (BRIESEHA )

<
=
I
€
<
5
o
(]
T
[«
=
Vcc=3.6V )
TN 2
= ¢
NP7 AN
Vcc =22V 4 m
S s
£
__I
Vecc =18V
40 20 0 20 40 60 80

T, — Temperature — °C

Figure 4. LPM3 B 5B ERMNXTR

2.50

2.25

2.00

1.75

1.50

1.25

1.00

0.75

0.50

0.25

0.00

Vcc=3.6V
RN /
‘Vcc =3 ‘V \ /
Vec=22V V 4
N
\(cc = 1.3 \")
-40 -20 0 20 40 60 80

T, — Temperature — °C

Figure 5. LPM4 R 5RBERMXR

18
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BERMERBA - w0 Px

EHEFENRFREETEREBRENFA TN IHERESERN (BRESHUHA )

B8 WiRZH Vee B/ME HARE BAE| %4
Vi EMSARESE 045Vec 078Vee|
3v 1.35 2.25
0.25V 0.55V,
Vi fEBARERE &« c<ef vy
3v 0.75 1.65
Vhys WMABERE (VieeVir) 3V 0.3 1 \%
XF LR : V=V
Ry ER/ TR RS 3 F T - V:zzvii 3v 20 35 50| kQ
C| ﬁl EE?é". VIN:VSSES?' VCC 5 pF
SRR - w0 Px
EHENSFREECSERBARABAZAHETHIERECEA (BRIESEIRE )
B8 MR R M Vee B/ME BKE| By
likg(Pxy) B R BT (ORC) 3v +50| nA
(1) MREREER VesB Ve MBI RS M LAER TNEN , BRIESH A,
(2) BFHOSIMAREREINNE, AWMAERFHOSIH , ME LR/ THBEEEER,
W - w0 Px
EHENBFREETERBERENFAETHNI/EEETEN (BRESHRHA )
8 MR Vee B/ME HMRBE RAE| ¥4
Voy =HRFPRAHBE | OHmax=-6MA® 3v Vee-0.3 \Y
VoL if=ma =y l(oLmax=6mA® 3V Vgst0.3 \Y
(1) FREWENE —RABRAREER | onma™ loLmay TAHET +48mA |, SURBSTER & K ERK.
MR - w0 Px
EHENBFRBEETERBRERNFATWIEEECEN (BRESHRA )

e MR Vee B/ME HARE BAE| B
fexy g?mﬁm‘: (HHR Px.y, C_=20pF , R =1kQ®® 3V 12 MHz
fport_cLK B AT H ST R Px.y , C =20pF® 3v 16 MHz
(1) 7 Vec M Vs ZEHH2 x 0.5 kQ WAM S ESWAERR, WHEEEE S ESROTOHEKL,

(2 HEHREMRENET , MHBEEZDIER Vech 10% F 90%,
Copyright © 2010-2011, Texas Instruments Incorporated 19
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SRR A4S -Fa
EHENESREECERARBRARG TN IHERECEN (BRIESHUHA )
BLRVE R P4 H R BLRME R P4 H R
5 5
R FHHEE R Pt Bk
xR xR
30 T 50 T T
VCC=2-2V VCC=3V o
< P1.7 Ta=25°C < P17 Tp = 25°C
1S 1S
L L 40
§ - § T
S 2 /| , Ta 8o 3 el ~ Ta=85C
g 2 30 / /
)
3 3
= >
3 // 3 20
2 z
S 10 / E] V
8 3
Q a
B > 10
F s N
p ] ]
© ©
0 0
0 0.5 1 1.5 2 25 0 0.5 1 1.5 2 25 3 35
VoL — Low-Level Output Voltage - V VoL — Low-Level Output Voltage - V
Figure 6. Figure 7.
BASEPHHBR HASHPHHBER
5 5
BEPHHBEE BEPAHEE
ES xR
0 T 0 T
Vec=22V VCC:3V
< <
< P1.7 < P1.7
I l
= -5 = =10
& & //
5 5 /
&) (@) /
= =
g -10 g -20
> >
o o /
E / E /
[0} [0}
Z -15 / / I -30 / /
2 =)
T / T Tp =85°C //
8 TA =85°C 8 %
a a
= -20 ‘ // = 0 ,.’4'/’/
I I
35 35 Ta=25°C
Ta =25°C ‘
-25 -50
0 0.5 1 1.5 2 25 0 0.5 1 1.5 2 25 3 3.5

Von — High-Level Output Voltage - V

Figure 8.

Von — High-Level Output Voltage - V

Figure 9.

20
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e (POR) /X EE L (BOR)W
ERENDFERETARERBREATH ITERESEA (BRIE2ERH)

B¥ g Vee B/ME HEE BXRE| By
Veo(Fwy)  BZHFigure 10 dVcc/dt<3V/s 0.7xV( 1) \Y
Ve i1 & MFigure 10EFigure 12 dVcc/dts3Vis 1.35 \Y
Viysg Ty BZHFigure 10 dVec/dts3Vis 140 mv
tyEoR) &2 Figure 10 2000| ps
ts) ﬁ’gg BB L T B 9 Bhorh K B B o 2 £ b ov.ay ) s

(1) Kﬁﬁiﬂﬂ'ﬂfﬁﬁ E@%E Iccﬁﬁﬁjﬁ*‘o EEJ:TS EE-SF V(B_IT-)+VhyS(B_IT—)Sl-8V°

A
Vee T
VB_IT-)
Veestart)
y
1
0 >
> < td(BOR)

Figure 10. POR /REE{I (BOR) SHRHBEMNXFR
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BREM-POR / REE (BOR)
V
2 T T T 3(\3/0“ < tpW >
Vec=3V B R -
Typical Conditions | X
> 15 ’—— I I
I/-\ il : |
o / | |
g 1 : :
o / 1\ [ .
&) \Vj I (I |
= 05 / CCidrop) Lo o
/| L L
1 I I 1
| | | | .
0 | | | | Ll
0.001 1 1000 > —P—i—
) 1ns ) 1ns
tow — Pulse Width - ps tow — Pulse Width - ps
Figure 11. BE—MEFRERN Ve (zn ) EFATER - POR/ RERS
Veca ! t !
—— pw ————P
2T T T T 3v -
VCC =3V
? 1.5 1 Typical Conditions
—_ = )
s Al TN
e
3 / v
CC(drop) —
>
05 /
0 >
0.001 1 1000
tow — Pulse Width - us tow — Pulse Width - ps

Figure 12. BE— M =AKERN Vee (gr ) BEFATER - POR/ REES
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¥ DCO #1t*
e M RSELx &ERMWAETEES RSELx + 1 E8 : RSELx=0 5 RSELx =1 E&, ... RSELx = 14 5 RSELx =
15 EE,

« DCO ##lfz DCOx EFE—1MHSH SpcolEM T Ko
° ﬂﬁ%‘]?ﬁ?%‘]ﬁ MODx FFH:ii# 32 /I\ DCOCLK JEJ,H\HZW fDCO(RSEL,DCO+1) E’gﬁﬁﬁﬁgo ﬁ$ fDCO(RSEL,DCO) FFJ:_F
3

FRWEHR. ZMEE—VEE, FT:

*foco(rsEL,Dco) * DCORSEL,DCO+1)

faverage =

MOD x fpco(RSEL,DCO) * (32 = MOD) x fpco(RSEL,DCO+1)

DCO i
EHENDSFEETCERBABAZH TN IERESERN (BRIESERHA )
B8 Wi & Vee B/ME HEE SKE| B
RSELx<14 1.8 3.6 \%
Vee HREBE RSELx=14 2.2 36| V
RSELx=15 3 3.6 \%
foco@.0)  DCO 3% (0 , 0) RSELx=0 , DCOx=0 , MODX=0 3V 0.06 0.14| MHz
foco.3 DCO #i% (0, 3) RSELx=0 , DCOx=3 , MODX=0 3v 0.12 MHz
foco .3 DCO % (1, 3) RSELx=1 , DCOx=3 , MODX=0 3v 0.15 MHz
foco.3 DCO % (2, 3) RSELx=2 , DCOx=3 , MODX=0 3v 0.21 MHz
focos,s DCO #i% (3, 3) RSELx=3 , DCOx=3 , MODX=0 3v 0.30 MHz
fDCO(4 ) DCO % (4, 3) RSELx=4 , DCOx=3 , MODx=0 3V 0.41 MHz
focos .3  DCO % (5, 3) RSELx=5 , DCOx=3 , MODX=0 3v 0.58 MHz
focoe .3 DCO 3% (6 , 3) RSELx=6 , DCOx=3 , MODX=0 3v 0.80 MHz
focoz .3 DCO #i% (7 , 3) RSELx=7 , DCOx=3 , MODX=0 3v 0.8 1.5| MHz
foco.3 DCO 3% (8 , 3) RSELx=8 , DCOx=3 , MODX=0 3v 1.6 MHz
foco,3 DCO 3% (9, 3) RSELx=9 , DCOx=3 , MODX=0 3v 2.3 MHz
foco@o .3 DCO 3% (10, 3) RSELx=10 , DCOX=3 , MODx=0 3v 3.4 MHz
foco .3 DCO % (11, 3) RSELx=11 , DCOX=3 , MODx=0 3v 4.25 MHz
focoz .3 DCO 3% (12 , 3) RSELx=12 , DCOX=3 , MODx=0 3v 43 7.3| MHz
focos,s DCO % (13, 3) RSELx=13 , DCOX=3 , MODx=0 3v 7.8 MHz
foco@a .3 DCO 3% (14 , 3) RSELx=14 , DCOX=3 , MODx=0 3V 8.6 13.9| MHz
focous .3 DCO % (15, 3) RSELx=15 , DCOxX=3 , MODx=0 3v 15.25 MHz
focous .7 DCO 3% (15, 7) RSELx=15 , DCOX=7 , MODx=0 3v 21 MHz
SRsEL %SEE%QBE%ELH ER=Z SrseL=focoRrsEL+1 , bcoyfocorsEL , bco) 3V 135 te
Sbco %%ﬁ?$$m%co+l MA2H Spco=focorsEL , bco+1)/focorsEL , bco) 3v 1.08 te
Szt 7 SMCLK i i U & 3v 50 %
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ZKHEN DCO MR-BE

EHEFENRFREETEREBRERNFHA TN IHEREBERN (BRESHUHA )

B8 PlREE S Ta Vee B/ME HBEE BKAE| #4
” U BCSCTL1=CALBC1_1MHZ , D
%Mré)gg (EBPMBEEE | cocTL=CALDCO. IMHZ , 1 0°C Z 85°C 3v 3 105 43| %
30°C M 3V £G4 THITRA
BCSCTL1=CALBC1_1MHZ , D
£ VecBETH IMHz BE COCTL=CALDCO_1MHZ, £ 30°C 1.8V E 3.6V 3 +2 +3 %
30°C M 3V £G4 THITRA
BCSCTL1 =
o CALBC1_1MHZ , DCOCTL = o o
IMHz BRZ CALDCO. IMHZ . 7 30°C % 3 -40°C E 85°C 1.8V E 3.6V 6 +3 +6 %
V &4 THITRAE
(1) ZXREREN 30°C NAUSHMEEEMNEETENAMRENEL,
METIFEERX (LPM3/4) KR EE- S 4514
EHENBFRBEETERBREBERNFATWIEEESEN (BRESHHRA )
B8 i Vee |B/ME  BRE BKAE| #{4u
' 4y | BCSCTL1=CALBC1_1MHz , D
tbco . Lpmaza M LPM3/4 B9 DCO R4 iR et iE] V) COCTL=CALDCO, iMHz 3V 15 Hs
tepu Lpvzm M LPM3/4 #9 CPU 1T @ t;gMCL;':;M

(1) DCO mi&hHeEERT E M ESBEM —MNHBREESS (Fla0 : SwOFNT ) FIEA BT MBI ERZ A — et 51 ( MCLK 2 SMCLK ) £

HE -t EESLR.

(2) B3HRABTE DCOCLK AF MCLK =&,

HAAEM-M LPM3/4 B9 DCO B4 M BE A ]

10.001\
P
1
, =
(0] |
£
[ |
3 RSELx = 0...11
W X =U...
% 1.00f— AN RSELx = 12...15 |
8 E \
0.10 [ [ [ LI |
0.10 1.00 10.00

DCO Frequency - MHz
Figure 13. M\ LPM3 # DCO %:EErY 55 DCO SMEMX R
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RIHER , XTL, EHER
ERENRRLETERERERFHTHTERESEN (RESFHSR )

B8 MR A Vee B/ME HEE HKAE| B2
=508 2 i g s
fLexrt | LF '{g@?& *’f}'ﬁ%“ﬁﬁ$ o LF I XTs=0, LFXT1Sx=0 8 1 1.8V E 3.6V 32768 Hz
LFXTL iK% 228 BT 5K
Xt (F, 28 1 A e B I XTS=0 , XCAPX=0 , LFXT1Sx=3 1.8V 36V | 10000 32768 50000 Hz

XTS=0, LFXT1Sx=0 ,

500
. f =32768Hz , C__ o=6pF
OAr LF @R HE )t'FI'XSTi(;LFLFXTlsx—O L. et=2P kQ

fLexT1 , LF=32768 Hz , C|  o4=12pF 200
XTS=0 , XCAPx=0 1
ERBEHARER , LF# | XTS=0, XCAPx=1 55

CL eif #*@ - - oF
- XTS=0 , XCAPx=2 85
XTS=0 , XCAPx=3 11

7o . XTS=0, £ P2.0/ACLK LM E , .
HZtE, LF &KX flexr  LF=32768Hz 2.2v 30 50 70! %
fagm  LF IRHEBWEAR | LF #KXO | XTS=0, XCAPx=0 , LFXT1Sx=3® 2.2V 10 10000| Hz

(1) WMEKE XT1RHEE LWBRETH EMI) , NREST TEAES AN,
(a) NfESRHEREZANELRTEME,
(b) EIRFESIMN AR IR — N RIFAIZEH T,
(c) BrIERBEH TR A BB RN S ARH 251 XIN F XOUT,
(d) BIERIE XIN F1 XOUT B|HIfY T 5 RHHE & PCB E4.
(e) RA BT HBRITH B8 XIN F XOUT 5| i YRI5 4 S5k 09 A S dPRERR 6,
(N WRXANRBIEAE , WNBRETASERHERSIM 28 5|2 BA/EEMRHER.
(0) METXME RN , A TXFETHREERS T2 XOUT XBHE JTAG L., BITREEESTBEEZES.
(2 TEFLERERHEBE (S5IHMY 2pF) .
%;ggﬁs %ﬁiﬁﬂu%’m BA , AEIUEINE ACLK MERRBEBN AT, ITEREBWNIRE , ERABEENBESARE
Y PtEe,
®) fﬁi MIN MR ENRRATIREHRERE. BT MAX ARENREATREERERSE. LT MAX 5 MIN SA&{E Z B B 5RE ] SR E
VR ith o
(4) RAZBBFHAMERNE , BHEESTRASENRE.

RERR K T REIRIRE 85 (VLO)
ERENERBESERERABREH THTERETERN (BRESEHHS )

B8 Ta Vee B/ME HEE BKAE| B
fuLo VLO 1% -40°C ZE 85°C 3V 4 12 20| kHz
dfy ofdr  VLO SARBEZER -40°C ZE 85°C 3V 0.5 %I/°C
dfy o/dVee VLO SARBFRBEZR 25°C 1.8V E 3.6V 4 %IV

Timer_A
EHENBFREETERBRENEHETHNI/EEETEN (BRFESHHHA )
B8 iR &4 Vee B/ME HMEE JBXE| 2
AEB : SMCLK , ACLK
fra Timer_A i A B §P5R 2% S\EB : TACLK , INCLK fma MHz
HZEk = 50%+10%
tra | cap Timer_A $#3ket 5 TAO, TAL 3V 20 ns
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usl, BARSTEN
EfENEREESERERBREETH IERESERN (KRIFEZEHH)

W W R Vee BME BREE SAE| 24
S\EB : SCLK
fusi USI B $3i R HZEL = 50%+10% , fza MHz
SPI BN
&F 12C ER P US| K
VoL,i2c  SDA #l SCL LH{REBTHEHBE 0, 3V Vss Vgst0.4| V
l(oLmax=1.5mA

BaRI4EM - SDA M SCL B US| KB HBE

5.0 i 5.0 i :
Ve =22V Vec =3V Ta=25°C
< Ta=25°C < /
E 40 E 4.0 /
| |
5 5 = 85°
Q 30 y 3 30 » Ta = 85°C
2 / Ta =85°C 5 /
5 =
O ) /
: 20 e 20 /
7 <
| I
3 1.0 / 3 1.0
0.0 0.0
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
VoL — Low-Level Output Voltage - V VoL — Low-Level Output Voltage - V
Figure 14. US| I8 P e E S5 KB RE X R Figure 15. US| BB @ B E S5 H B RE XK
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10 £ ADC , BRRH ASEESRH (NR MSP430G2x31 )
ARENDREEIARAABREATH IERESEA (KRESEFHH ) O

S8 iR &4 Ta Vee B/ME HBE JKAE| £
" -2) # ADCI10AE HFEEHRFTEFNFTE Ax
Vax BERH A BE T SN 3V 0 Veel| V
fAD%OSg:S'OMHZ “ON=0 , ADC10S
= e = (3) ADC100N=1 , REFON=0 , ADC1 .
lapc1o ADC10 HJREBR HTO=1 , ADC10SHT1=0 , ADC10DIV 25°C 3V 0.6 mA
=0
fabciocLk=5.0MHz ,
ADC100N=0 , REF2_5V=0, 0.25
| HitnRe , Bga e | REFON=1, REFOUT=0 sc | av A
REFT 2R fapciocLk=5.0MHz ,
ADC100N=0 , REF2_5V=1 , 0.25
REFON=1 , REFOUT=0
0 5 fapciocLk=5.0MHz ,
ADC10SR=0 &y B 48) ADC100N=0 , REFON=1 , .
lREFB. 0 EyEEn @ REF2_5V=0 , REFOUT=1 , 25°C v 11 mA
ADC10SR=0
C10SR=1 HABEEHE | ASCaoENoD | REFO
ADC10SR=1 B # E ) ADC100N=0 , REFON=1 , .
lReFB. 1 e @ REF2_5V=0 , REFOUT=1 , 25°C 3V 05 mA
ADC10SR=1
C MABRR RN AL R — PR F AX 25°C 3V 27| pF
R WA MUX S@s®MHE OVEVa SV 25°C 3V 1000 Q

(1)
)
®3)
4)

EMREBRERT , WERA Px.y/Ax SBERE Lo

BEUE A B ESEE AT TPRE RN EEBETE Ve E Ve ZW , UIREERNEBRER,
ABEEERERTITEERESE lapc10Z F
AEBEEERET Vecln FRRM. RES AD

ZEIRIRE,

C10 AT , BRIEHIMR BRI, REFON UEBHNEBEREEBER— AD HiR
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10 i ADC , BB EE A ( XBR MSP430G2x31 )
EHENSFREESERBABAZHETHIERECEA (BRIESEE )
B8 MWiR& M Vee B/ME HBE BKAE|
EREEAENRFRBES | Vrer-SIMA | REF2_5V=0 22
Ve, REF+ B - \Y;
lvrer+<1MA , REF2_5v=1 2.9
I <| B&A{E , REF2_5V=0 1.41 1.5 159
VReF+ EREREESE VREF: VREF: 2 = 3V v
lvrer+Slrer+ B KfE , REF2_5V=1 2.35 25 265
ILp , VREF+ B K VREF+ AAE 8 R 3V 1| mA
IVREF+:500“A1100“A ,
R A BE Va*0.75V, +2
REF2_5V=0
VREF+ fA%iAY = 3V LSB
IVREF+:500“A1100“A ,
BRI ABE Va$l.25V, 0
REF2_5v=1
IVREF+:1OO“A_’900“A ,
s s Vay#0.5XVREF+ |,
VREF+ﬁ§kﬁTj uﬁ]lﬁETIEﬂ $§ﬁ%%ﬂ’gi§€§ <1LSB, 3V 400 ns
ADC10SR=0
CyREF+ VREF+ 5|l EM B KBA | lyrersSt1mA , REFON=1 , REFOUT=1 3V 100| pF
TCrers BE R ( OMASIyRer+SIMA ) B | lypers RISER 3v +100 | PRIV
; AEEEBEE 99.9% lyrer+=0.5mA , REF2_5V=0 , 3.6V 30 s
REFON VREF #9383 B ] REFON=0—1 : H
N I =0.5mA
5 = VREF+ )
tREFBURST %gé;‘?}?ﬁgji 99.9% VREF REF2_5V=1 y REFON=1 y 3V 2 us
REFBURST=1 , ADC10SR=0
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10 {2 ADC , AEEHED (NPR MSP430G2x31 )

EHENSFREESERBABAZHETHIERECEA (BRIESEE )
S Pl Vee B/ME HBEE RAE| £
VEREF+>VEREF- , 14 v
SREF1=1 , SREF0=0 : cc
VEREF+ EASBE#@ARETE @ v
VEREF-SVEREF+SVC8O.15V , 14 3
SREF1=1 , SREF0=10 :
VEREF-  fUANBEH#HABRETE® VEREF+>VEREF- 0 12| Vv
EZSAREERAREEE , ®)
AVEREF S EREF+ VERER_ VEREF+>VEREF- 1.4 Vee| V
OVSVEREF+<Vcc ,
3V +1
SREF1=1 , SREF0=0
IvVEREF+ A VEREF+ BB A ETR HA
OVSVEREF+<V(c-0.15V<3V | v 0

SREF1=1 , SREF0=1(

lver

EF- A VEREF- W85 A BR OVSVEREF-sV¢e 3v +1 HA

@

)
©)

(4)
®)

ERQMERAABEE AN OEMITROARE, ERRME , HARE, B C, bRABEENYENR, BEGRNHS
BREREXREBEANEY  MEXSBEE 10 HERE,

ERERETRINENSERSE, NTRENEBEER  IURARENELELELT,

EUAAT ABBEENBEGET. BEERELTETRS FRREEENHE RS ncro. HRTHBHN REBURST-1 89
K & E o

ERERE T BANSASEELE. NTRENEBEER  TURARSHERLELT,

HBERETRIWABES BESE, BTRENVEBEER  TURARENES BEBEST,

10 £ ADC , RFSE ( XBRF MSP430G2x31 )
ERENOREEIARAABREATHIERESEA (KRIESEHHA )

S8 Wik &4 Vee B/ME HEE RAE| 2y
¢ ADC10 WIARESA | ¥F ADC10 &itES BT EM | ADCI0SR=0 3v 0.45 63| whz
ADCI0CLK S BE ADC10SR=1 0.45 15

ADC10 AE#R%25 | ADC10DIVx=0 , ADC10SSELx=0,
fapci0osc IS fapciocLk=fapc1oosc 3v 3.7 6.3 MHz
ADC10 W_E#E%E% , ADC10SSELx=0 , av 206 351
fapciocLk=fapcioosc
taeig =2 L 13x us
f HUH ACLK , MCLK , 5
SMCLK , ADCI0SSELX#0 ADCLODIVX
UfapciocLk
I %DC HEBREN | 100! ns
(1) FHBE:E tacioon2 BRI —PEIEPMIRENT £05LSB., EERBMAGSERE.
10 fiZ ADC , &2 ( XFRTF MSP430G2x31 )
EHENEFREECERBRABAZHA TN IHEEESER (BRIESEHE )
S8 MR Vee B/ME HARE BAE| 2
E, AL MiRE 3V +1| LSB
Ep ENLMIRE 3V +1| LSB
Eo RBRE JREEH Rs<100Q 3V +1| LSB
Eg BHIRE 3V 1.1 +2| LSB
Er 2EHRBRIRE 3V *2 +5| LSB
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10 fz ADC , BEEZBHERAE Vyp (XEF MSP430G2x31 )
EHENSRRETERARERKE TN IERESEA (KRIEZHRA)

¥ Wi A Vee S/ME HEE SKE| &2
s BEABRSERERD e+ Ne=oAn. 3v 60 uA
TCremse ADC100N=1 , INCHx=0Ah® 3v 3.55 mv/°C
¢ BEE 10 HOER AP R A KRRt ADC100N=1, INCHx=0Ah, 3v 30
1B () i @) R RMIRE <1LSB HS
lymip RABE 11 PR ESBHER | ADCLOON=1 , INCHx=0Bh 3V @1 pA

- ADC100N=1 , INCHx=0Bh ,

Vmip BB 11 P Ve P ERR Vino# 0.5xVec 3V 15 \Y;
; EE 11 ISR FTEMN R | ADC1I0ON=1, INCHx=0Bh, 3v 1220
VMID (R# ) i ©) R RMIRE <1LSB ns

(1) B ( ADC100ON=1 H REFON=1) = ( ADC100N=1 1 INCH=0Ah EXHESAELEF ) , FBEREN lsensore = REFON=1
B, lsensor 2 E T lrersHo 2 REFON=0 BY , IgensorTEREAE BB A (INCH=0AN) M BiE R A,

(2) ARATHMAXNRITEREEZBSMEBE
Vmms , aoE=T Cans(273+T PC)+ Ves  maslmV] &
Vg  anE= TCumesT ["Cl+Vams(TA=0°C) [mV] ‘
() EBBRNBASWERYN 51kQ, A RN E B354 BB tsensor(on)o
(4) TEIMANBR. EXEHRER Vup.
) BEBNE tyoen B2 T KR E tyipeample) 2F ; T BFIM EEBRT o

N7 25
EHENBFRBEETERBREBERNFATWIEEESEN (BRESHHRA )
e Wit &4 Vee ﬁ%\ ﬁ% ﬁg ey

Vecpomierase) RERBRBRBEE 2.2 3.6 \%
fere N6 R A R BRI IR 257 476| kHz
IpgM IRIEREISRA VoW EIRER 2.2V/3.6V 5/ mA
limps EEREAEISRE VoW EIRER 2.2V/3.6V 7] mA
tept RitmEntE® 2.2VI3.6V 10| ms
teMErase Kt #it =R E) 2.2VI3.6V 20 ms

URTRERBRTT A M 10*  10° A
g BEARFFENE T;=25°C 100 F
t FRFETREREA @ 30 ters
Uk . LPM3/0 B NETRFHIRHEENE @ 25 tera
ty | 163 ATENTNFTTRFHRFENE @ 18 tera
tr ki RYRIE R UH T 5 FF 07 A @ 6 tere
tyemn B BT @ 10593 tet
tepimm FRERBRET A @ 4819 ters

(1) ZHXN— 64 FHNFRHTEANREN , THEBSRiITRRNE, ZSBEATHMENRRESZ  EMNP/FHTEARREAER,

(2) EEBERILERENFREFHRENF (tere=1/fero)o

30
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RAM
EHENSFREESERBABAZHETHIERECEA (BRIESEE )

e ik 4 B/ME BKE B4y
V(RAMh) RAM REsREE O CPU E1& 1.6 v

(1) 3 RAM FHIBIERFTEN , ZSBBETHRPBIFEE Voco ERRBREEFF T IRNTEMERF.

JTAG & Spy-Bi-Wire 0
EHENBRBEETERBABREFATHWIERECERN (BRESHRHA )

s s HE  FX
585 Wikt Vee RL REORE ay
fsew Spy-Bi-Wire %l A1 2.2VI3V 0 20| MHz
t;BW B Spy-Bi-Wire 1K B A SRR K E 22Vi3V | 0.025 15| ps
Spy-Bi-Wire 3 F /8]
tsow 0 (TEST B o T SUEE S —Puthin ) 2:2VRV o
tspw , Ret SPy-Bi-Wire iR[El E IE & iz 7Y 2.2VI3V 15 100 us
2.2V 0 5| MHz
frek TCK B AR
3V 0 10| MHz
Rpy TEST LHYAEB T A EBPEE 2.2V/3V 25 60 90 kQ

1) iﬁg‘ﬁpy-ai-wwe EOMIEHRIE TEST/SBWCLK SIMNES BT ZEXELERFRA tspw  gn IVE , MEBRNASE—1 SBWCLK B &Rk
/ pi=pY

(2) TIRH frox AR B REBRNENER,

JTAG B#®
EHENBFRBEETERBARABRZATWIERECERN (BRESHERA )
BH Wi R BME BXE By
Vecrs) SR R ITER TR B IREBE Ta=25°C 2.5 \Y
Veg TEST L4t A4 SR BT B 887 6 7 \Y
Irg BB TEST WEIRER 100 mA
trg I8 4. 455 i B Y 1D 1 ms

(1) —BfAELmke , NIReEds A JTAG/R, Spy-Bi-Wire , MEEIAER A , B JTAG #iJREZHRERN,
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P1.0/TAOCLK/ACLK
P1.1/TA0.0
P1.2/TA0.1

P13

MSP430G2x21
ZHCS8991 —FEBRUARY 2010—-REVISED DECEMBER 2011
MAEE
WO P15 FER : P1.0 £ P13, RAKRSMAIBFRE A/ L - MSP430G2x21
PxSEL.y
PxDIR.y 1 irection
0 (?: Inptut ® >
1: Output
PxREN.y W I
DV,
PxSEL.y O O—
DV, 1
PxOUTy It 0 AD
From Timer 1
PxIN)( .
To Module
g o <
PxIE.y
PxIRQ{ —m - J
_I_ Q
Set

PxIFG.y +

PxSELy B————

PXESyg— |

Interrupt
Edge
Select

Table 13. 0 P1 ( P1.0 & P1.3) 5|H#IZhEE - MSP430G2x21

BIMER (PLO | x e BH/ES
P1DIR.X P1SEL.x

P1.0/ P1.0 (I/O) 1:0;0:1 0

TAOCLK/ 0 | TAOCLK 0 1

ACLK ACLK 1

P1.1/ P1.1 (I/O) 1:0;0:1 0

TAO.0 1 | TAO.CCIOA 0 1

TAO0.0 1 1

P1.2/ P1.2 (I/O) 1:0;0:1 0

TAO.1 2 | TAO.CCI1A 0 1

TAO.1 1 1

P1.3 3 |P1.3 (I/0) 1:0;0:1 0
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w0 P1 SIMEREER : P1.4 , XAKRRSAH LS A A/ H-MSP430G2x21

PxSEL.y
Direction
0: Input ® * Q
1: Output
PxRENy W I

DV
PXSEL.y O O—
DV, 1

PxIN.
é 4 4

PxDIR.y

.

PxOUTy
From Module

jﬁ?

P1.4/SMCLK/TCK

To Module

PxIE.y
PxIRQ. —l —
EN
1L

PxIFG.y +

PxSELy —— ] Interrupt
Edge

PxIES.y ———— Select

From JTAG
To JTAG 4 i

Table 14. ¥ 0 P1 (P1.4) 5|Bi3h8E - MSP430G2x21

SMEH (PLY) | x e ES
P1DIR.x P1SEL.x JTAG =
P1.4/ P1.x (1/0) L0;0:1 0 0
SMCLK/ 4 | SMCLK 1 1 0
TCK TCK X X 1
(1) X=Fk
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WO P1 5IHEERFEER : P15, FHKBRSMASINE A/ E - MSP430G2x21

PxSEL.y

PxDIRy B—] 1 Direction ® @
From USI o J O0:input 9
1: Output
PXREN.y m l—_o

PxSEL.y or DV
USIPES ss
O O—
DV, 1

PxOUT.y
From USI

P1.5/TA0.0/SCLK/TMS

PxSEL.y
PxIN. T
4 . L
To Module
< 0 ®
PxIE.y
PxIRQ. — m—
EN |
1L
Set
PxIFG.y +
PxSELy —— ] Interrupt
Edge

PxIES.y ———— Select

From JTAG
To JTAG { i

Table 15. %0 P1 (P1.5) 5|#IZh&E - MSP430G2x21

SMER PLY) | x it /RS0
P1DIR.x P1SEL.x USIP.x JTAG #3
P1.5/ P1.x (1/0) 0;0:1 0 0 0
TA0.0/ 5 TA0.0 1 1 0 0
SCLK/ SCLK X X 1 0
T™S T™S X X 0 1
1) X=7Fx
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w0 P1 SIMERFER : P1.6 , FAKRRSAMLESNAA/M L - MSP430G2x21

o}

PxSEL.y

PxDIR.y 1 Direction

0 0: Input

1: Output
PxREN.y B h_o
PxSEL.y or o—i
USIPE6 o C
DV, !

PxOUTy

From Module

PxSEL.y
PxIN. T
< .
To Module
< o
PxIE.y
PxIRQ. —a —
EN
1T
Set
PxIFG.y +
PxSEL.y Interrupt

Edge

PxIES.y ————— Select

P1.6/TA0.1/SDO/SCL/TDI

From JTAG
To JTAG
Table 16. %0 P1 (P1.5) 5|#IZh&E - MSP430G2x21
BEGES®
SIIBE R (P1.x) X Ihek
P1DIR.x P1SEL.x USIP.x JTAG #3
P1.6/ P1.x (1/0) 0;0:1 0 0 0
TAO.1/ TAO.1 1 1 0 0
6 | TAO.CCI1B 0 1 0 0
SDO/SCL/ SDO/SCL X X 1 0
TDI/TCLK TDI/TCLK X X 0 1
1) X=7Fx
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w0 Pl SIMEREER : P17, FAKRRSHMRESNAEA/M L - MSP430G2x21

USIPE7
PxDIRy 1 Direction
From USI 0 0: Input 4
) 1: Output g
PxRENy W [
PxSEL.y or
DV
USIPE7
DV, 1
PxOUTy B 0 G
From USI 1
P1.7/SDI/SDA/TDO/TDI
PxSEL.y
PxIN. T
Tl . *
To Module
<4 o O
PxIE.y
PxIRQ. — — J
EN
Q
Set
PxIFG.y +
PxSELy @—— ] Interrupt
Edge
PxIES.y ———] Select
From JTAG
To JTAG { !
From JTAG
To JTAG &
Table 17. # A P1 (P1.7) 5|#Zh&E - MSP430G2x21
BEESO
BIMEH P(1.X) X e =
P1DIR.x P1SEL.x USIP.x JTAG X
P1.7/ P1.x (1/O) 1:0;0:1 0 0 0
SDI/SDA/ 7 | SDI/SDA X X 1 0
TDO/TDI TDO/TDI X X 0 1
(1) X=7FxX
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Ww0A PL I EREER

To ADC10

INCHx I

ADC10AEQ.y m

PxSEL.y
PxDIR.y 1 Direction ®
0 0: Input O
1: Output o——O
PxRENy W
DVss A
PxSEL.y O
DVcc
PxOUTy W 0 N
ACLK
Bus
Keeper
EN
PxIN.y «¢
To Module < o
PxIE.y

=
PxIRQ.y 4—C N
3 L

PxSELy B————
PxIES.y B———

PxIFG.y +

Interrupt
Edge

Select

Table 18. %A P1 (P1.0 E P1.2) 5|#ZhgE - MSP430G2x31

:P1.0 £ P1.2 , FRAKEZRSAM LSS A A/M L - MSP430G2x31

S —

P1.0/TAOCLK/ACLK/AO
P1.1/TA0.0/A1
P1.2/TA0.1/A2

BEIESO
SIMIE (PLx) e P1DIR.X P1SEL.x 'L(\IRI%H%:ES
P1.0/ P1.x (1/0) 1:0;0:1 0 0
TAOCLK/ TAO.TACLK 0 1 0
ACLK/ ACLK 1 1 0
A0 A0 X X 1 (y=0)
P1.1/ P1.x (1/0) 1:0;0:1 0 0
TAO0.0/ TAO0.0 1 1 0
TAO.CCIOA 0 1 0
Al Al X X 1 (y=1)
P1.2/ P1.x (1/0) 1:0;0:1 0 0
TAO0.1/ TAO.1 1 1 0
TAO.CCI1A 0 1 0
A2/ A2 X X 1 (y=2)
(1) X=F%
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w0 P1 SIMERFER : P1.3, FAKRRSAMRESNAE A/ L - MSP430G2x31

SREF2

To ADC10 VREF-

To ADC10

INCHx=y It L 2

ADC10AEQ.y

PxDIR.y

PxREN.y

PxOUT.y
ADC10CLK

. D

Direction
0: Input
1: Output p co
|
DV,
PxSEL.y o O—
DV, 1

Dt———

)

—

=D
1

Bus
Keeper
N

PxIN.y «¢
EN
To Module 4 o
PxIE.y
u pumy
PxIRQ.y EN|
L 4 Q
Set
PxIFG.y
PxSEL.y @—— ] Interrupt
Edge

PxIES.y B—————

Select

P1.3/ADC10CLK/A3/VREF-/VEREF-

Table 19. # A P1 (P1.3) 5|#Zh&E - MSP430G2x31

BHES®
SIEEH (PL.x) X Ihee ADC10AE.x
P1DIR.x P1SEL.x (INCH.x=1)
P1.3/ P1.x (1/0) 1:0;0:1 0 0
ADC10CLK/ ADC10CLK 1 1 0
A3/ 3 |A3 X X 1 (y=3)
VREF-/ VREF- X X 1
VEREF- VEREF- X X 1
1) X=7Fx
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w0 Pl SIMERFER : P14, FRAKRRSAMRESNAE A/ L - MSP430G2x31

To ADC10 VREF+
To ADC10 bﬂ ®

INCHx =y}

ADC10AE0.y m
PxSEL.y

PxDIR.y

Direction
0: Input ®
1: Output

=

PxREN.y I

PxSEL.y
DV,

‘D
Bus P1.4/SMCL K/A4/VREF+/VEREF+/TCK

Keeper
N

PxOUT.y

SMCLK

%—7
2

-/

Q

0

PxiNy € o
EN
To Module < D
PxIE.y
L pu
PxIRQ.y EN
1T
Set
PxIFG.y +

PxSEL.y }——— 3 Interrupt
Edge
PxIESy — Select

From JTAG

To JTAG

39
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Table 20. ¥#% 0O P1 (P1.4) 5|BIZhEE - MSP430G2x31

BEhESW

SIME TR (P1.X) X ThaE ADC10AE.X
P1DIR.x P1SEL.x (INCH.x=1) JTAG R
P1.4/ P1.x (I/0) 1:0;0:1 0 0 0
SMCLK/ SMCLK 1 1 0 0
A4l 4 A4 X X 1 (y=4) 0
VREF+/ VREF+ X X 1 0
VEREF+/ VEREF+ X X 1 0
TCK TCK X X 0 1
(1) X=F%

w0 P1 SIMERFER : P15, FRAKERSMEESNAA/ME - MSP430G2x31

P1.5/TA0.0/A5/TMS

To ADC10 Dﬂ
INCHx W
ADC10AEO.y W
PxSEL.y
PxDIRy 1 Direction o
0 0: Input o
1: Output 3
PxREN.y W [
DV
PxSEL.y o O0—
DV,
PxOUTy G
P
From Module BTs
u
Keeper
EN
——
PxIN.y < L 2
To Module q D
PxIE.y
==
PxIRQ.y EN
1L
Set
PxIFG.y +
PxSELy @B—— 4 Interrupt
Edge
PxIES.y ——— Select

From JTAG

To JTAG

40
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Table 21. %% 0 P1 (P1.5) 5|#Zh&E - MSP430G2x31

BEES O

SIHEFF (P1.x) X Ihik ADC10AE X
P1DIR.x P1SEL.x USIP.x (INCH.x=1) JTAG R
P1.5/ P1.x (I/0) L0;0:1 0 0 0 0
TA0.0/ TA0.0 1 1 0 0 0
A5/ 5 | A5 X X X 1 (y=5) 0
SCLK/ SCLK X X 1 0 0
T™S T™S X X 0 0 1
(1) X=F%

w0 P1 SIMERFER : P1.6 , FRAKERSAMEESNAA/ME - MSP430G2x31

To ADC10 hﬂ

INCHx I
ADC10AEO.y W

USIPE6

PxDIRy B— 1

Direction
from USI 0 0: Input ® 4 g
1: Output
PxRENy W [
PxSEL.y or DV,,
USIPE6 O~ O—
DV,
PxOUTy
From USI BIS
Keeper P1.6/TA0.1/SDO/SCL/A6/TDI
EN
1
PxSEL.y
| |
PxIN.y «¢ ® Py
EN
To Module < b ®
PxIE.y
== |
PxIRQ.y EN
1T
Set
PxIFG.y +
PxSELy @—— 3 Interrupt
Edge
PxIESyg—————— Select
From JTAG
To JTAG

USIin I12C mode: Output driver drives low level only. Driver is disabled in JTAG mode.
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Table 22. #% 0O P1 (P1.5) 5|RIZhEE - MSP430G2x31

BEES O
SIHEF (P1.x) X Ihik ADC10AE X
P1DIR.x P1SEL.x USIP.x (INCH.x=1) JTAG =

P1.6/ P1.x (I/0) 10;0:1 0 0 0 0
TAO0.1/ TAO.1 1 1 0 0 0

6 TAO0.CCR1B 0 1 0 0 0
A6/ A6 X X 0 1 (y=6) 0
SDO/ SDO X X 1 0 0
TDI/TCLK TDI/TCLK X X 0 0 1
(1) X=F%
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w0 Pl SIMEREER : P17, FAKRRSAMRESNAEA/M L - MSP430G2x31

To ADC10 %
INCHx I
ADC10AE0.y W
USIPE7
PxDIRy B—] 1 Direction
O-input @ *
0 s np O
from USI ) 1: Output O
PxSEL.y
PxREN.y
PxSEL.y or DV
USIPE7 O O—
DV,
PxOUTy
From USI Bus
Keeper
EN
PxSEL.y
PxIN.y < T L 4 ®
To Module 4 D ®
PxIE.y
e — |
PxIRQ.y EN
1T
Set
PxIFG.y +
PxSEL.y & Interrupt
Edge
PxIES.y B Select
From JTAG
To JTAG
From JTAG N
To JTAG

vV

USlin I12C mode: Output driver drives low level only. Driver is disabled in JTAG mode.

Table 23. # A P1 (P1.7) 5|#Zh&E - MSP430G2x31

P1.7/SDI/SDA/A7/TDO/TDI

BEESO
SIHIEHF (P1.x) X TheE ADC10AE.X
P1DIR.x P1SEL.x USIP.x (INCH.x=1) JTAG X
P1.7/ P1.x (1/0) L0;0:1 0 0 0 0
A7/ ; A7 X X 0 1 (y=7) 0
SDI/SDO SDI/SDO X X 1 0 0
TDO/TDI TDO/TDI X X 0 0 1
(1) X=%FE*%
43
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w0 P2 5| ERER

LF off
PxSEL.6 It L 4
PxSEL.7
—0

BCSCTL3.LFXT1Sx = 11

}

XOUT/P2.7

LFXT1CLK 0 <]l
PxSEL.6 :
PxDIR.y 1 Direction P ®
0 0: Input o — O
1: Output F—G
PxREN.y W
DV,
PxSEL.6 ©
Dvcc
PxOUTy N
from Module
Bus
Keeper
EN
PxIN.y
< —
EN
To Module
< o *?

PxIE.y

PxIRQ.

8

PxIFG.y

Interrupt
Edge

PxSELy B—————

PXIES.y ———— Select

XIN/P2.6/TA0.1

Table 24. i 0 P2 (P2.6) 5|#IZh&EE - MSP430G2x21 Fl MSP430G2x31

1 P2.6 , XA a0 & 2509 5 A /5 HH-MSP430G2x21 #l MSP430G2x31

2

BHRESD

SIHEF (P2.x) X haE
P2DIR.x P2SEL.6 | P2SEL.7
XIN XIN 0 1 1
P2.6 6 | P2.x (1/0) 10;0:1 0 X
TAO.1 TA0.1@ 1 1 X
(1) X=FxX

(2) ER BCSCTL3.LFXT1Sx=11,

44
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w0 P2 5| RER - P2.7 , RAKRESAMAZESSNBAA/M L - MSP430G2x21 Hl MSP430G2x31

LF off
PxSEL.6 It
PxSEL.7

BCSCTL3.LFXT1Sx =11

XIN/P2.6/TA0.1

LFXT1CLK

from P2.6/XIN

PxSEL.7

PxDIR.y Direction

; @ @
0: Tnput
1: Ol':tput O
—O

PxREN.y B ®

DV
PxSEL.7 o O—
1

g,

Y7

PxOUT.y G T
from Module
Bus XOUT/P2.7
Keeper
EN
PxINé °
EN
To Module
< o ®
PxIE.y
PxIRQ.x ( —H = ||
_I_ Q
PxIFG =
xIFG.y +
PxSEL.y ——— ] Interrupt
Edge
PxIESy ——] Select
Table 25. i 0 P2 (P2.7) 5|#IZhEE - MSP430G2x21 Fl MSP430G2x31
& ESW
BIMEH (P2x) | g EHLES
P2DIR.x P2SEL.6 P2SEL.7
XOouT - XOuT 1 1 1
P2.7 P2.x (1/0) :0;0:1 X 0
1) X=7Fx
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BITH £ieFK
&iT A
SLAS694 EHTERME LS
SLAS694A EFTERMERM
W T £ EBRH
SLAS694B EW TR RS
SLAS694C EFEBERN
SLAS694D EHTXR12,%15,%16,% 17,% 19, %20, k21, % 24, & 25,
E# T MSP430G2x31 i O HEFER : P1.0 ® P1.3, P15, P16, P1.7,
SLASG94E EHFTE 20, k21, & 24,
EH T MSP430G2x31 i A B/ EER : P1.3, P14,
fETable 2 EIET TA0.1 55U,
fETable 1174381 T ADC10SA H1F85.
SLAS694F 1ETable 129351 T ADC10DTC1 1 ADC10DTCO F#F25,
Table 137 BiE R IEE V.
Table 257 BiE R IRV,
SLAS694G T ANBRRKIMEET , § TTyy , C4ERMT , &N -40°C E 150°C,
SLASE94H T RRAENIAEET , § T ARERMF , & -55°C E 150°C,
T:E Eﬂ(ﬂ’ﬁiﬁ:’ﬂ*qﬂ s 4‘;‘} VCC=1.8V H‘j’ fSYSTEM EE)—zj(EM 4.15 &7‘] 6MHz,
SLAS694I BETNAGEFMAEROBEERER (£ PxOUT.Y ERAZFEMNT EHEE)
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ® (4/5)
(6)

MSP430G2121IN14 ACTIVE PDIP N 14 25 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 MSP430G2121 Samples
MSP430G21211PW14 ACTIVE TSSOP PW 14 90 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 G2121 Samples
MSP430G2121IPW14R ACTIVE TSSOP PW 14 2000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 G2121

MSP430G2121IRSA16R ACTIVE QFN RSA 16 3000 RoOHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 85 M430G Samnles
2121 SR
MSP430G2121IRSA16T ACTIVE QFN RSA 16 250 ROHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 85 M430G
2121 SRS
MSP430G2131IN14 ACTIVE PDIP N 14 25 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 MSP430G2131 Samples
MSP430G21311PW14 ACTIVE TSSOP PW 14 90 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 G2131
MSP430G2131IPW14R ACTIVE TSSOP PW 14 2000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 G2131 Samples
MSP430G2131IRSA16R ACTIVE QFN RSA 16 3000 RoOHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 85 M430G Samples
2131 - -
MSP430G2131IRSA16T ACTIVE QFN RSA 16 250 ROHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 85 M430G Samples
2131 . .
MSP430G2221IN14 ACTIVE PDIP N 14 25 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 MSP430G2221
MSP430G2221IPW14 ACTIVE TSSOP PW 14 90 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 G2221 Samples
MSP430G22211IPW14R ACTIVE TSSOP PW 14 2000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 G2221 Samples
MSP430G2221IRSA16R ACTIVE QFN RSA 16 3000 RoOHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 85 M430G
2221 SR
MSP430G2221IRSA16T ACTIVE QFN RSA 16 250 RoOHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 85 M430G Samples
2221 SR
MSP430G2231IN14 ACTIVE PDIP N 14 25 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 MSP430G2231 Samples
MSP430G22311PW14 ACTIVE TSSOP PW 14 90 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 G2231 Samples
MSP430G2231I1PW14R ACTIVE TSSOP PW 14 2000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 G2231
MSP430G2231IRSA16R ACTIVE QFN RSA 16 3000 ROHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 85 M430G

L
'5

i

(e
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Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ©) (415)
6
2231
MSP430G2231IRSA16T ACTIVE QFN RSA 16 250 ROHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 85 M430G Samples
2231

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "ROHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

@ MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
® There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

© | ead finish/Ball material - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two
lines if the finish value exceeds the maximum column width.

Important Information and Disclaimer:The information provided on this page represents Tl's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |<— KO 4 P1—p|
ole & olo & 0 o T
& © o|( o W
resl |
L & Diameter ' '
Cavity +| A0 |¢
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
T Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O O O 0O 0 Sprocket Holes
| |
T T
e | )
A-—q-—4 t-—T--1
Q3 1 Q4 Q3 | User Direction of Feed
% |
T T
=
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
MSP430G2121IPW14R | TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
MSP430G2121IRSA16R | QFN RSA 16 3000 330.0 12.4 425 | 425 | 1.15 | 8.0 12.0 Q2
MSP430G2121IRSA16T QFN RSA 16 250 180.0 12.4 425 | 425 | 1.15 8.0 12.0 Q2
MSP430G2131IPW14R | TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
MSP430G2131IRSA16R QFN RSA 16 3000 330.0 12.4 425 | 425 | 1.15 8.0 12.0 Q2
MSP430G2131IRSA16T QFN RSA 16 250 180.0 12.4 425 | 425 | 1.15 8.0 12.0 Q2
MSP430G22211IPW14R | TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
MSP430G2221IRSA16R QFN RSA 16 3000 330.0 12.4 425 | 425 | 1.15 8.0 12.0 Q2
MSP430G2221IRSA16T QFN RSA 16 250 180.0 12.4 425 | 425 | 1.15 8.0 12.0 Q2
MSP430G2231IPW14R | TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
MSP430G2231IRSA16R QFN RSA 16 3000 330.0 12.4 425 | 425 | 1.15 8.0 12.0 Q2
MSP430G2231IRSA16T QFN RSA 16 250 180.0 12.4 425 | 425 | 1.15 8.0 12.0 Q2
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TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
MSP430G21211IPW14R TSSOP PW 14 2000 356.0 356.0 35.0
MSP430G2121IRSA16R QFN RSA 16 3000 367.0 367.0 35.0
MSP430G2121IRSA16T QFN RSA 16 250 210.0 185.0 35.0
MSP430G2131IPW14R TSSOP PW 14 2000 356.0 356.0 35.0
MSP430G2131IRSA16R QFN RSA 16 3000 367.0 367.0 35.0
MSP430G2131IRSA16T QFN RSA 16 250 210.0 185.0 35.0
MSP430G22211PW14R TSSOP PW 14 2000 356.0 356.0 35.0
MSP430G2221IRSA16R QFN RSA 16 3000 367.0 367.0 35.0
MSP430G2221IRSA16T QFN RSA 16 250 210.0 185.0 35.0
MSP430G22311IPW14R TSSOP PW 14 2000 356.0 356.0 35.0
MSP430G2231IRSA16R QFN RSA 16 3000 367.0 367.0 35.0
MSP430G2231IRSA16T QFN RSA 16 250 210.0 185.0 35.0
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TUBE
T - Tube
height L - Tubelength
*
> w-Tube| I U U L
> V\£ dth
— B - Alignment groove width
*All dimensions are nominal
Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
MSP430G2121IN14 N PDIP 14 25 506 13.97 11230 4.32
MSP430G21211PW14 PW TSSOP 14 20 530 10.2 3600 3.5
MSP430G2121IPW14 PW TSSOP 14 920 530 10.2 3600 35
MSP430G2131IN14 N PDIP 14 25 506 13.97 11230 4.32
MSP430G2131IPW14 PW TSSOP 14 920 530 10.2 3600 3.5
MSP430G2131IPW14 PW TSSOP 14 20 530 10.2 3600 3.5
MSP430G2221IN14 N PDIP 14 25 506 13.97 11230 4.32
MSP430G22211PW14 PW TSSOP 14 20 530 10.2 3600 35
MSP430G22211PW14 PW TSSOP 14 920 530 10.2 3600 3.5
MSP430G2231IN14 N PDIP 14 25 506 13.97 11230 4.32
MSP430G2231IPW14 PW TSSOP 14 920 530 10.2 3600 35
MSP430G22311PW14 PW TSSOP 14 20 530 10.2 3600 35
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MECHANICAL DATA

RSA (S—PVQFN—N16) PLASTIC QUAD FLATPACK NO-—LEAD

N
e
oo
iﬂ

A~
[w)

h

\

(O]

« g
(@)

PIN 1 INDEX AREA / /

TOP AND BOTTOM

1,00
0,80 1
0,20 REF.
4 I
‘L 5 ‘SEATNG PLANE
0,05
[~]o0,08 0
16 220 %
0,30
—i w s
J Uy Yy
|
16 3 THERMAL PAD C 5
D __SIZE AND SHAPE B -
SHOWN ON SEPARATE SHEET
D -
130 | C]s
]
0,38
18X 553
1010 OINAE
0,05 @] C 4205141/D 06 /11

NOTES:  A. All linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M-1994.

B. This drawing is subject to change without notice.

C. Quad Flatpack, No—leads (QFN) package configuration.

D. The package thermal pad must be soldered to the board for thermal and mechanical performance.

E. See the additional figure in the Product Data Sheet for details regarding the exposed thermal pad features and dimensions.
F

Falls within JEDEC MO-220.
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THERMAL PAD MECHANICAL DATA

RSA (S—PVQFN—N16)
THERMAL INFORMATION

This package incorporates an exposed thermal pad that is designed to be attached directly to an external
heatsink. The thermal pad must be soldered directly to the printed circuit board (PCB). After soldering, the

PCB can be used as a heatsink. In addition, through the use of thermal vias, the thermal pad can be attached
directly to the appropriate copper plane shown in the electrical schematic for the device, or alternatively, can be

attached to a special heatsink structure designed into the PCB. This design optimizes the heat transfer from the
integrated circuit (IC).

PLASTIC QUAD FLATPACK NO-LEAD

For information on the Quad Flatpack No—Lead (QFN) package and its advantages, refer to Application Report,
QFN/SON PCB Attachment, Texas Instruments Literature No. SLUA271. This document is available at www.ti.com.

The exposed thermal pad dimensions for this package are shown in the following illustration.

PIN 1 INDICATOR
C 0,30

\CJ Uiy O /—Exposed Thermal Pad
rd i e
T 16 Cls
2,70£0,10 D - _ -
o d
l 13D | Cls
ANAIIANA
12
¢ 2,701£0,10 ¥

Bottom View

Exposed Thermal Pad Dimensions

4206364-2/0 09/15

NOTES:
A. All linear dimensions are in millimeters
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LAND PATTERN DATA

RSA (S—PVQFN—-N16) PLASTIC QUAD FLATPACK NO-LEAD
Fxample Board Layout 0.T55men Stonel Thiskoass
Pin 1 0,540, 5mm ' (Note E)
oot tKrL(: P 124065 16x0,3——] _|=— |——| P—%O.ss ]
TU U U Note D J E : U 16x0,8
o] U_,L | RO15 ~ ! S Y

D 12x0,65 — i "4x1v1\ —
D, ] G

O @) @)

31 48 m@———‘—---l—--—--—--— 315 475

L TP 4-)!11 —
o« Y=

; DDDD

0 728

i
T
|
|

0B

I I y
| ': 48 \ 3,15

N 4,75
< ,
/ Non Solder Mask Defined Pad \ 59% Printed Solder Coverage
| - - — N
~ AN
! ,/ N Example Center Pad Layout
% \ Solder Mask Opening (Note D)
' (Note F)
, © oo
! 0,85
\ Pa(d Geom)etry 6xi,1
/ Note C
1+ 0,07
\\ WI Around/ j O 27
\\ 0,35 /// 04902 6x1,1
—-- \q o) O
\

4207807/G  09/15

NOTES: Al linear dimensions are in millimeters.

This drawing is subject to change without notice.

Publication IPC-7351 is recommended for alternate designs.

This package is designed to be soldered to a thermal pad on the board. Refer to Application Note, QFN

Packages, Texas Instruments Literature No. SLUA271, and also the Product Data Sheets

for specific thermal information, via requirements, and recommended board layout. These documents are available at

www.ti.com <http: //www.ti.com>.

E. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Refer to IPC 7525 for stencil design considerations.

F.  Customers should contact their board fabrication site for solder mask tolerances.
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MECHANICAL DATA

PW (R—PDSO—G14)

PLASTIC SMALL OUTLINE

omg o -
— 075
4§ 0,50
| | = |
vy L i Seating Plane # J_\ /_L
0,15 N
L 1,20 MAX 00E O,WO

4040064-3/G 02/

NOTES: A
B.

E.

Al linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M—-1994.
This drawing is subject to change without notice.

Body length does not include mold flash, protrusions, or gate burrs.
not exceed 0,15 each side.

Body width does not include interlead flash.

Falls within JEDEC MO-183

Mold flash, protrusions, or gate burrs shall

Interlead flash shall not exceed 0,25 each side.
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LAND PATTERN DATA

PW (R—PDSO-G14) PLASTIC SMALL OUTLINE

Stencil Openings
(Note D)

Example Board Layout
(Note C)

|<—1 2x0,65

By s

5,60

(hnanng

/
/
/
j

e =— 140,30
; ——| [=—12x0,65

A
Jouutt

_—l
1
5,60

ittt

Example

Non Soldermask Defined Pad Example
Pad Geometry
"/// (See Note C)
/

Example
Solder Mask Opening
(See Note E)

‘ —f~—10,07 /

4211284-2/G 08/15

All linear dimensions are in millimeters.

Customers should

NOTES: A
B. This drawing is subject to change without notice.
C. Publication IPC—7351 is recommended for dlternate designs.
D. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release.
contact their board assembly site for stencil design recommendations. Refer to IPC—7525 for other stencil recommendations.
E. Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.
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MECHANICAL DATA

N (R—PDIP—T**) PLASTIC DUAL—IN—LINE PACKAGE
16 PINS SHOWN
< A oM PINS ™1 44 16 18 20
16 9
- AW | (e | (1969) | (2557 | (26.92)
0.745 | 0.745 | 0.850 | 0.940
D) %&2?&) ACMING 1 (18.92) | (18,92) | (21,59) | (23,88)
PR ey ey ey e ey gy g Yo\ VXS\;\?\O&N A BB AC AD
w J L 8
0.070 (1,78)
0085 (114
0.045 (1,14) .
—» rom(om Yo 0.020 (0,51) MIN % —

\ 5 0.015 (0,38)
—T 0.200 (5,08) MAX

4+ v L Seating Plane
? 0.125 (3,18) MIN (0,25) NOM

—J 0.430 (10,92) MAX L

r_——-\

? Gauge Plane

0.021 (0,53)
0.015 (0,38)

[4]0.010 (0,25) W]

)

U 14/18 Pin Only "

= 20 Pin vendor option

4040049/€ 12/2002

NOTES:  A. All linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.

@ Falls within JEDEC MS—001, except 18 and 20 pin minimum body length (Dim A).
@ The 20 pin end lead shoulder width is a vendor option, either half or full width.
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