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MSP430x43x, MSP430x44x

1.8v...3.6V

IMHz 22V 280p A

16p A
RAM 0.1p A
6y s
16 125ns
12 A/D
/ 16 B
/ 16 A
USART UART SPI
M SP430x44x UART(UARTO,UART1)
M SP430x43x UART(UARTO)
/
160 LCD
M SP430F435:
16KB+256B flash 512B RAM
M SP430F436:
24K B+256B flash 1KB RAM
M SP430F437:
32KB+256B flash 1KB RAM
M SP430F447:
32KB+256B flash 1KB RAM
M SP430F448:
48K B+256B flash 2KB RAM
M SP430F449:
60K B+256B flash 2KB RAM
M SP430x4xx SLAUO56
MSP430
M SP430

16 RISCCPU 10 16
DCO 6

CPU
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MSP430x43x M SP430x44x 16 12 A/D
/ USART 48 1/0
160 LCD
MSP430
CPU
PACKAGED DEVICES
Ta PLASTIC B0-PIN QFP PLASTIC 100-PIN QFP
(FN) (PZ)
MSP430F 435IPN MSP430F4351FZ
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MSP430x43x
PN o | Pz /0
DVccl 1 DVccl 1
P6.3/A3 2 10 | P6.3/A3 2 110 10 A3 12 ADC
P6.4/A4 3 10 | P6.4/A4 3 110 10 A4 12 ADC
P6.5/A5 4 10 | P6.5/A5 4 110 10 A5 12 ADC
P6.6/A6/DACO 5 10 | P6.6/A6/DACO 5 /0 10 A6 12 ADC
P6.7/A7/SVSIN 6 IO | P6.7/A7/ SVSIN 6 Mo | e Vo AT 12 ADC
VREF+ 7 (@) VREF+ 7 O
XIN 8 I | XIN 8 | xT1
XOUT/TCLK 9 /O | XOUT/TCLK 9 e XT1
VeREF+ 10 P | VeREF+ 10 1P
VREF-/VeREF- 11 O | VREF-/VeREF- 11 o
P5.1/S0 12 /0 | P5.1/S0 12 110 IO /LCD 0
P5.0/S1 13 /0 | P5.0/S1 13 110 IO /LCD 1
P4.7/S2 14 o | s2 14 o IO /LCD 2
P4.6/S3 15 o | s3 15 o IO /LCD 3
P4.5/S4 16 o | sa 16 o IO /LCD 4
P4.4/S5 17 o | ss5 17 o /O /LCD 5
P4.3/S6 18 1o | s6 18 o /O /LCD 6
P4.2/S7 19 o | s7 19 o /O /LCD 7
P4.1/S8 20 o | s8 20 o /O /LCD 8
P4.0/S9 21 1o | s9 21 o /O /LCD 9
S10 22 o |s10 22 o |Leco 10
s11 23 o |su 23 o |Leco 11
S12 24 o |s12 24 o |Leco 12
S13 25 o |s13 25 o |Lecp 13
S14 26 o |si14 26 o |Lecp 14
s15 27 o |s15 27 o |Lep 15
S16 28 o |sis 28 o |Leo 16
S17 29 o | s17 29 o |Lco 17
P2.7/ADC12CLK/S18 30 IO | P2.7/ADC12CLK/S18 30 | I/O o /12 AD /LCD 18
P2.6/CAOUT/S19 31 /0 | P2.6/CAOUT/SI9 31 10 o/ A ILCD 19
S20 32 o |s20 32 o |Lecp 20
s21 33 o |s2z1 33 o |Leco 21
S22 34 o |s22 34 o |Lecp 22
S23 35 o |s23 35 o |Lecp 23
P3.7/S24 36 o | s24 36 o IO /LCD 24
P3.6/S25 37 o | s25 37 o IO /LCD 25
P3.5/S26 38 o | s26 38 o IO /LCD 26
P3.4/S27 39 o | s27 39 o IO /LCD 27
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MSP430x43x
PN 1o | Pz 110
P3.3/S28 40 | 110 | s28 40 | O /0 /LCD 28
P3.3/S29 41 | /O | S29 41 | O /0 /LCD 29
P3.1/S30 42 | 11O | S30 42| 0 /0 /LCD 30
P3.0/S31 43 | 11O | S31 43| O /0 /LCD 31
S32 44 | O |LCD 32
S33 45 | O |LCD 33
P4.7/S34 46 | 110 /0 /LCD 34
P4.6/S35 47 | 1O /0 /LCD 35
P4.5/S36 48 | 10 /0 /LCD 36
P4.4/S37 49 | 10 /0 /LCD 37
P4.3/S38 50 | I/O /0 /LCD 38
P4.2/S39 51 | I/O /0 /LCD 39
COMO 44 O | como 52 O | Ccomo-3 LCD
P5.2/COM1 45 | /O | P5.2/COM1 53 | IO o/ COMO-3  LCD
P5.3/COM2 46 | /O | P5.3/COM2 54 | 1O o/ COMO-3  LCD
P5.4/COM3 47 | /O | P5.4/COM3 55 | I/O o/ COM0-3  LCD
RO3 48 | | RO3 56 | LCD V5
P5.5/R13 49 | /O | P5.5/R13 57 | 10 Va3 Vo LCD va
P5.6/R23 50 | /O | P5.6/R23 58 | 10 o/ LCD V2
P5.7/R33 51 | /O | P5.7/R33 59 | I/O o/ LCD V1
DVCC2 52 DVCC2 60 I/0 I/0
DVss2 53 DVss2 61 /0 10
P4.1 62 /0 I/0
P4.0 63 /0 I/0
P3.7 64 /0 10
P3.6 65 /0 10
P3.5 66 /0 10
P3.4 67 /0 10
P3.3/UCLKO 68 /o v |/ USARTO/UART
SPI USARTO/SPI
P3.2/SOMIO0 69 /0 110 USARTO/SPI /
P3.1/SIMO0 70 /0 110 USARTO/SPI /
P3.0/STEO 71 /0 e} USARTO/SPI
P2.7/IADC12CLK 72 110 Vo 12 ADC DMA 0
P2.6/CAOUT 73 /0 o |/ A ccioB  /
P2.5/JURXDO 54 | IO | P2.5/URXDO 74 I/0 110 USARTO/UART
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MSP430x43x
P2.4/UTXDO 55 110 | P2.4/UTXDO 75 110 110 USARTO/UART
110 B3 CCR2 CCI1A/CCI2B
P2.3/TB2 56 /10 | P2.3/TB2 76 1/0
ouT2
110 B3 CCR1 CCI1A/CC1B
P2.2/TB1 57 /10 | P2.2/TB1 7 110
OuUT1
110 B3 CCRO CCI1A/CCOB
P2.1/TBO 58 /0 | P2.1/TBO 78 1/0
OuTOo
P2.0/TA2 59 /10 | P2.0/ITA2 79 110 110 / A CCI2A ouT2
P1.7/CAl 60 /10 | P1.7/CAl 80 1/0 110 / A
P1.6/CAOQ 61 1/0 | P1.6/CAQ 81 1/0 110 / A
P1.5/TACLK/ACLK 110 / A TACLK
/0 | PL5/TACLK/ACLK 82 110
62 ACLK 1 2 4 8
P1.4/TBCLK/SMCL 110 / B / SMCLK
/10 | P1.4/TBCLK/SMCLK 83 110
K 63
P1.3/TBOUTH/SV /o P1.3/TBOUTH/SVSOUT /o o PWM
SOUT 64 84 B3 TBO TB2/SVS:SVS
110 / A CCI1A, Outl
P1.2/TA1 65 /10 | P1.2/TAL1 85 110
110 / A CCIOB/MCLK
P1.1/TAO/MCLK 66 | /O | P1.1/TAO/MCLK 86 1/0
TAO
110 / A CCIOA, OuTOo
P1.0/TAO 67 /0 | P1.0/TAO 87 110
XT20UT 68 | XT20UT 88 (6] XT2
XT2IN 69 O XT2IN 89 | XT2
TDO/TDI
TDO/TDI 70 1/0 | TDO/TDI 90 110
TDI
TDI 71 TDI 91
TDI
T™MS 72 | T™MS 92 | T™MS
TCK 73 | TCK 93 | TCK
Bootstrap
RST/NMI 74 | RST/NMI 94 I
Lload FLASH
P6.0/A0 75 | 1/O | P6.0/AO 95 | I/O 1/0 A0 12 ADC
P6.1/A1 76 | 1/O | P6.1/A1 96 | I/O 1/0 Al 12 ADC
P6.1/A2 77 | /O | P6.1/A2 97 | /O 1/0 A2 12 ADC
Avss 78 Avss 98 SVS FLL+
AVCC/AVSS
DVssl 79 DVssl 99
Avcc 80 Avcc 100
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MSP430x44x
PN 110
Dvccl 1
P6.3/A3 2 110 110 A3 12 ADC
P6.4/A4 3 110 110 A4 12 ADC
P6.5/A5 4 110 110 A5 12 ADC
P6.6/A6 5 110 110 A6 12 ADC
P6.7/A7/ SVSIN 6 110 110 A7 12 ADC SVS
VREF+ 7 o
XIN 8 | XT1
XOUT/TCLK 9 110 XT1
VeREF+ 10 IIP
VREF-/VeREF- 11 O ADC
P5.1/S0 12 110 LCD 0
P5.0/S1 13 110 /LCD 1
S2 14 (6] LCD 2
S3 15 (6] LCD 3
S4 16 (e} LCD 4
S5 17 (6] LCD 5
S6 18 (e} LCD 6
S7 19 (@] LCD 7
S8 20 (@] LCD 8
S9 21 (@] LCD 9
S10 22 (6] LCD 10
S11 23 (@] LCD 11
S12 24 (@] LCD 12
S13 25 (6] LCD 13
S14 26 (6] LCD 14
S15 27 (6] LCD 15
S16 28 (e} LCD 16
S17 29 (e} LCD 17
S18 30 /0 LCD 18
S19 31 /10 LCD 19
S20 32 (@] LCD 20
S21 33 (@] LCD 21
S22 34 (@] LCD 22
S23 35 (6] LCD 23
S24 36 (@] LCD 24
S25 37 (6] LCD 25
S26 38 (0] LCD 26
S27 39 (6] LCD 27
S28 40 (6] LCD 28

1
(o]
1
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MSP430x44x

PN 110

S29 41 o) /0  /LCD 29

S30 42 o) /0  /LCD 30

S31 43 o) /0  /LCD 31

S32 a4 o |LcD 32

S33 45 o |LcD 33

P4.7/S34 46 110 /0 /LCD 34

P4.6/S35 a7 110 /0  /LCD 35

P4.5/UCLK1/S36 48 | I/O /0 -USART1 SPI  LCD 36

P4.4/SOMI1/S37 49 110 /0 USART1-SPI LCD 37

P4.3/SIMO1/S38 50 /0 /0 USART1-SPI LCD 38

P4.2/STE1/S39 51 /0 /0 USART1-SPI LCD 39

COMO 52 O | comMo-3 LCD

P5.2/COM1 53 110 o I COMO-3  LCD

P5.3/COM2 54 110 o I COMO-3  LCD

P5.4/COM3 55 110 o/ COMO-3  LCD

RO3 56 | LCD V5

P5.5/R13 57 /0 o/ LCD V4 V3

P5.6/R23 58 110 o/ LCD V2

P5.7/R33 59 110 o I LCD Vil

DVCC2 60 110 /0

DVss2 61 110 /0

P4.1/URXD1 62 /0 o/ USART1/UART

P4.0/UTXD1 63 /0 o/ USART1/UART

53 7/TBE 6 /o o/ B7 CCRé/ CCI6A/CCI6B ouT6

53 6/TB5 o /o o |/ B7 CCR5/ CCI6A/CCI5B ouTs

P2 5/TR4 6 /o o/ B7 CCR4/ CCI6A/CCI4B OUT4

b3 4/TB3 o7 /o o |/ B7 CCR3/ CCI6A/CCI3B ouUT3

o 1 USARTO/UART  SPI

P3.3/UCLKO 68 110 USARTO/SP!

P3.2/SOMIO 69 /0 /0 USARTO/SPI /

P3.1/SIMOO 70 110 /0 USARTO/SPI /

P3.0/STEO 71 110 /0 USARTO/SPI

P2.7/ADC12CLK 72 110 /0 12 ADC DMA 0

P2.6/CAOUT 73 110 o/ A cclioB  /

P2.5/URXDO 74 /0 /0 USARTO/UART

P2.4/UTXDO 75 /0 10 USARTO/UART

P2.3/TB2 76 110 10 B7CCR2  CCI2A/CCI2B ouT2

P2.2/TB1 77 IO 110 B7CCRL  CCI1A/ICCI1B OUT1

P2.1/TBO 78 IO 110 B7CCRO  CCIOA/CCIOB OUTO

P2.0/TA2 79 110 o A CCI2A OouUT2

P1.7/CAL 80 /0 o/ A
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MSP430x44x
P1.6/CAO0 81 110 110 / A
P1.5/TACLK/ACLK 82 | I/O o I A ACLK
P1.4/TBCLK/SMCLK 83 | 1/O o I B / SMCLK
P1.3/TBOUTH/SVSOUT o o |/ PWM
84 B3TBO TB2/SVS:SVS
P1.2/TA1 85 | 1/0 o I A CCI1A, Oou0
P1.1/TAO/MCLK 86 | 10 o I A CCIOB, ,MCLK
P1.0/TAO 87 | 10 o/ A CCI1A, ouUT1
XT20UT 88 o) XT2
XT2IN 89 [ XT2
TDO/TDI 9 | I/0 TDO/TDI
TDI 91 | TDI TDI
T™MS 92 | T™MS
TCK 93 | TCK
RST/NMI 94 [
P6.0/A0 95 110 110 A0 12 ADC
P6.1/A1 9% | I/0 110 Al 12 ADC
P6.1/A2 97 | 10 110 A2 12 ADC
Avss 98 .SVS FLL+ A LCD
DVss1 99 . AVCC/AVSS
Avcc 100 . ADC DAC
CPU | | PC/RO
MSP430 CPU 16 | E
| | sriceuR?
-
| | CG2/R3
CPU 16 | | Ra
| | RS
RO R3 | | o
| | R7
CPU
| |
| |
| |
7 51 | | R13
1 | | R14
2

| | R15
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1
Dual operands, source-destination 2.9 ADD R4 R5 R4+ R5 —-= RS
Single opsrands, destination only e CALL RS P —=>({TD5), RE—= PC
Relative jump, un/conditional e.g. JME Jump-on-equal bit = 0
2
ADDRESSMODE | |D SYNTAX EXAMPLE OFERATION
Reqgistar I MOV R=,Rd MOV R10,R11 R10 —=R11
Indexad 1o MOV X(Rn) ¥ {Rm) MOV 2{RE) B RE) Mi2+RE—= M{G+RE)
Symbdic (PC relative) |w | MOV EDE, TOMI M{EDE ) —= M{TOMI
Absdl ubs o |oe| MOV E'T"'g[;ﬁm'*""d MIMEM) —3 M (TG DAT)
Indlirect - MOV @Rn, YiRm) MOV @R10, Tabi RE) M{R10) —= M(Tab+RE)
ot ;?:;rri':n:em - MOV @Rn+,Rm MOV @R10+R11 ':'1? Lf?_':: 211 é
Immediate [ MO EX, TONI MOV #4585, TONI #45  —= M{TOMI)
NOTE: 5 =source D = destination
MSP430
° AM
° 0 LPMO
CPU
ACLK SMCLK MCLK
FLL+
DCO DCO
° 1 LPM1
CPU
ACLK SMCLK MCLK
FLL+
° 2 LPM2
CPU
MCLK FLL+ DCOCLK
DCO
ACLK
° 3 LPMS3
CPU
MCLK FLL+ DCOCLK
ACLK
° 4 LPM4
CPU
ACLK
MCLK FLL+ DCOCLK
DCO

-11 -
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OFFFFh OFFEOh

WORD
INTERRLPT SOLIRCE INTERRUPT FLAG STETEM M TERRLIPT ADDRESS PRIORITY
Pariillp WOTIFG Rada OEFEER 15, Fighést
Exfurnal Resat KETW
‘faalchdog | s Miale 1)
Flassh Memory
HEN I (e Motes 1 and 3 | Mo fmask abks
Cmcllaior Faul CFIFG [=ea Moles 1 and ) | Mon mask b OFFFCh 14
Flash Memory Aocess. Wiclation ACCVIFG {see Notes 1 and ) | Hon maskaths
Times BT TRC ORI DOIFG s Mole 25 sk s IFTTrA 13
TECCRT o TRBCORS DCIFGE F -
- E - £
T'rmr_H/ TBIFG des Mokes 1 g 21 hlaskabdk U FFBh 12
Comparaior_& CalFG kKaskabde OFFFeh 1
Walchdiog Timmae WUTIF: uaskabds OFFFah [E]
LISARTD Recsdva LIRXIRSE: [REH E OFFFh bl
LUEARTD Trardssni LITXIF G0 [AEE S OFFFDk: -]
ARG ARG ARG (ses Moles 1 and 7 [AEE S OFFEEh T
Timer_AX TARGCAN CCIFG (e Mole 2} Ilaskabie OFFECH &
Timer &% T.l'-\.l.ii.i:w..'l..'rl:l T.’r'.l:ﬁ..:' ".'l.il!:.':.-i: Waskabis OFFEAR 5
TAIFG (3ss Motws 1 and 2
PAIFG D {ses Malas 1 and 3|
110 Pt 1 {Ekghl Flags) To b sk sk [FFERh 4
PAFG, T (sea Molas 1 and 7]
VSART] Recavad LIRXIFG klazk b JFFEGh 3
LEART Transmll UTAFGA Waskabbs FFEAR 7
PAHFG.0 isoe Holes 1 and 2
1113 Pt P2 {Eighl Flags| To Klaskabde FFE2n 1
FHFG.T (sa3 Mobas 1 and 2§
Bamc Timer1 BTIFG Wlazkable GEFEDN O loweesd
1 2
Address 7 ] 5 4 2 1 ]
ah UTXIED LURXIED ACCVIE NMIIE QOFIE WDOTIE
r-0 ra-0 rw-0 ra-0 rw-0 r-0
WDTIE
OFIE
NMIIE
ACCVIE Flash
URXIEO USARTO UART SPI
UTXIEO USARTO UART SPI
Address 7 & 5 4 3 z 1 ]
01h BTIE UTXIE1 URXIE1
ra—i r—0 a0

-12 -
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URXIE1 USART1 UART SPI M SP430F44x
UTXIE1 USART1 UART M SP430F44x
BTIE:
1 2
Address 7 5] 3 4 3 2 1 1]
02h UTXIFGO0 LIRKIFGD HNMIIFG CFIFG WODTIFG
rn—1 rw—0 rw—0 riv—1 rwe—0
WDTIFG Vcce
RST/NMI
OFIFG
NMIIFG RST/NMI

URXIFGO USARTO UART SPI
UTXIFGO USARTO UART SPI

Address 7 & 5 4 3 2 1 0
03h BTIFG UTHFGT | URXIFG
ree rw-1 o0
URXIFG1 USART1 UART SPI
UTXIFG1L USART1 UART SPI
BTIFG
1 2
Address 7 5 5 4 3 2 1 0
0ah i W
rw-0 ree-0
URXEO USARTO UART
UTXEO USARTO UART
USPIEO USARTO SPI
Address 7 5 5 4 3 2 1 0
a5h UTXET URXET
USPIE1
rw—0 P
URXELl: USART1,UART M SP430F44x
UTXEL: USART1,UART M SP430F44x
USPIEL: SPI M SP430F44x
rw
rw 0 PUC
[ SFR

-13-
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A E A MSP430F437 . .
MSP420F 425 MEPA30F434 MSP430F447 MSP430F448 MSP420F 449
Mamaony Size 16KE 24KB 2Z2KB 48KE GOKE
Mair: interrupt vector Flagh |OFFFFh -OFFEOh | CFFFFh — OFFECQh | OFFFFh—OFFEQh | OFFFFh— OFFECh | OFFFFh — OFFEDH
Main: code memaory Flash | OFFFFh — QC00CH | OFFFFh — DADDOH | OFFFFh — 080000 | OFFFFh — 4000k | OFFFFh— 01100k
Imfarmation memary Size 256 Byts 256 Byte 255 Byts 256 Byte 256 Byts
Flash | 010FFh— 01000k | 010FFh —01000R | 010FFh —01000h | O10FFh — 01000k | 10FFh— 01000k
Bt memary Size 1KB KB 1KE 1KE 1KB
ROM | OFFFh —0QC00h OFFFh — 0CD0R OFFFh— 0Z00hk OFFFh— 0C0OCh OFFFh —0C00h
RAM Size 512 Byte KB 1KE 2KB 2KB
02FFh — 0200h O5FFh — 0200k 05FFh —0200h 08FFh — 02006 09FFh - 0200h
Periphsrals 168-bit | 01FFh— 0100k M FFh = 0100k 01FFh = 0100k 01FFh = 0100h 01FFh - 0100k
&-bit CFFh— 010k OFFh —010h OFFh —010h OFFh— 010h OFFh— 210k
S-hit 5FR OFh — 00h OFh— 00h OFh —00h OFh—00h 0OFh — 00h
bootstrap loader BSL
MSP430 bootstrap loader BSL UART Flash
RAM BSL MSP430 BSL
MSP430 Bootstrap Loader SLAAO089
Flash
Flash JTAG bootstrap loader CPU CPU
Flash Flash
e Fash n 128 A B
512
° 0 n
° A B 0 n
A B
[ ]
16KE KB 2ZKE 4BKEB GOKE
"
OFFFFh OFFFFh AFFFFh OFFFFh OFFFFh Segment 0
wi Intermupt Vectors
OFEQDR OFEQDK OFEQDR QFEDDh OFEDOh
OFCFFh OFCFFh OFCFFh OFDFFh OFDFFh Segment 1
OFCO0h OFCO0h AFCO0h OFCO0h OFCZO0h
OFEFFh OFEFFh OFEFFh OFBFFh OFBFFh Segment 2
OFADDR OFAQDH OFALDR QFADDR OFADDR
OF%FFh OF9FFh OF9FFh OF9FFh OF3FFh y
]
]
o0 i =
0C400R 0A400hR 024000 04400h 01400k
QC3FFh 0AIFFh Q83FFh 043FFh 013FFh
Segment n-1
0C200h 04200k 02200h 04200k 01200h
AC1FFh 0A1FFh Q81FFh 041FFh 011FFh
Segment n
0C000R 04000k 020000 04000k 01100hR £
010FFh 1 0FFh J10FFh 010FFh 010FFh
Segment A
01080k 01080h 10800 01080h 01080k -
0107Fh 1107Fh 0107Fh 0107Fh 0107Fh
Segment B
01000k 01000k 01000k 01000k 01000k .
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CPU
44x 8 1/0 P1 Pe6:
° /O
[ ]
° P1 P2 8
[ ]

MSP430x15x MSP430x16x X

32768Hz DCO
DCO 6
° ACLK 32768Hz
° MCLK CPU
° SMCLK
e ACLK/n ACLK ACLK/2 ACLK/4 ACLK/8
SVS
SVM
CPU Vcec Vcec min
FLL Vcce Vcc min SVS
Vcce Vcec min
M SP430x44x
16x 16 16x 8 8x 16 8x 8
1
1 8 16 /
1 LCD
LCD
LCD LCD LCD

2-MUX  3-MUX 4-MUX LCD
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Table 4. MEF4RiaS2xIPN Termisal Feaction, Selecied by Bis Y67 inLCD Mode Comrel Registss LCOM

1EFVIFIAL - FATS 567 M LCD WODE ©OH TROL REGETER LD

LALE [E B I e WIRKNAE | DINEENEN | WOKEEEN | WO KKEEE | (90K xd | V1K Gn
P 1= E B
I-III B ik [H5] H
Pai Fixd d F=]
IFusa 5 PAE 51
I_l'u =g [ pas ET]
Pl i=h 11 Pai =h
[ ] 1= Pa -
[ FE-d "™ ray o
| 0 [T =
| = E T 5
Hig=-®a¢ Pl =-me
e pancwcingt | e | i esiscimak | Forsnc e (L]
| I M | B0 | PEECAOUT FI ALY 5H
| =] = IE ]
e 8 3 [ 24} Fer PEr [ ¥ e
[l r i) o] [T LB -
17 S w |0 [ [T [ET] FLE [
I'|-11_-;_1.- w | (2T o oI (2T a7
F'. 1L | I a0 B0 | PudiEEs PIALKLEGD | POMICIED | PIIACID | PLIUCIKE I

— — — — — . —
[EFAT (I N 1D ASORD || PR | PONEOREE | 171 EAOLE =1
1L E az feo | mvmsam v || eeeswcs | ervesece | enosssos =
bnml ] o [ | FasTE i Pt Plasied | Piasten | PldsTiE 01

Tabds 5 WSP&0edI0IPE Tarminal Fesctions, Salected by Bits 867 In LOD Bode Conitrod Registar LCDM

TE IR L T B SRIT I LC I MODE COREROL BEGVST ER LCDE
i
[T 2] - AN AN B KN l il WOl ] i J AN EE AN I il MR I i) MR 1 BN
P L L P 50
P i L] PLE Bl
AL fi-ik | @ -
— — — —
Pl N E Py BT i Py Py a
II'1I5-CI'. AT (L] PilE e PG e L] P PR L5
Pl S0 L LY Pl & k] [ ] ] Pl Pl P SH-
P = m [L1] [ E] e Fal il 2 P B o =44
[T = fin K i [ F] IE [E Pl i LEl BIE
- — —
Pl 3504 I I [TF] PaLd [ aF [ F] [ F] [EF] EST]
— — — —

Tabls & MEFISIES4IP L Tarmdnal Functions, Saleched by Bits 36T in LOD Hedks Conirol Ragistar LCDK

TE LW K| BT S BT N LS RO CONTROL BT AT TR O
(= LIE] b B N 1| D8 O | 10 Ll kg vy 1098 NN TR 0 I 101 R
= E D Po o
PO 12 jum Pia L3l
L fi=is | O R-EEE
Fa [ [T 1 wal [ L] il [LE [EE i
FAA TR [l TR [ g LTI Fil B [T LT Hi
m L] P4 ESITIR P LE FAEULES Pl ST Pl R LE ] PABLECLE] PLSLCLE 55
PSR T Lo Lo Pl SRR Pl S0 P4 LS PLASOR || P AR || P ASOR | P ARSIk LT
ru.ll-\.||l1la_-\.n Bl [T1] [EFLTIN [E LNk B [ZFLal :I [EFLaIN] [EF LN [L .-\.'\-:||.| e
WDT
USARTO
MSP430x15x M SP430x16x(x) / USARTO
USART SPl 3 4 UART
12C
USART1( M SP430x44x)
M SP430x44x(X) / USART1
USART SPI(3 4 ) UART
USART1 USARTO
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B7(  MSP430x44x)
B7 7 / / B7
/ PWM B7

B3(  MSP430x43x)

B3 3 / / B3
/ PWM A3
/
A
A /
ADC12
ADC12 12 / 12 SAR
16 16 ADC
CPU
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PERIPHERALS WITH WORD ACCESS
Watchdog Watchdog timar control WOTCTL 01200
Timar_BT Caplurefcompare register 8 TECCRE 01SEH
Eﬂﬁ: 6 Captura/compare register 5 TBCCRS 015Ch
Caplurefmompane regisber 4 TRCCRA O198h
Caplure/compars ragister 3 TBCCRE 0158R
Caplurelcompang register 2 TBLCCR2 0196h
Caplurefcompane register 1 TBCCRI O5dh
Caplurelcompars register O TBCCRO 192h
Timer_E register TBR 0480
Capturefcompare control & TBCCTLG 18ER
Capturedcompare control 5 TBCCTLS 018CH
Capluraicompans conbral 4 TEBOCTLY AR
Caplure’compane conbral 3 TBLCTLE 1EEh
Capturedcompars control 2 TBCCTL2 0186h
Caplurelcompare conbral 1 TBLCTLA 184k
Caplurefcompane conbral TECCTLD EEh
Timer_B contral TBCTL 80h
Tirner_B intermupt wector T 11ER
Timer_A3 Rasarved 17ER
Rasarved 017Ch
Raserved 017 4R
Rasaresd M7TER
Caplure/comparne register 2 TACCR2 017&h
Caplureitompans register 1 TACCR I174h
Caplurelmompare register 0 TACCRD 017Zh
Timer_A regisier TAHR 170h
Resarved &ER
Rasarved M&Ch
Rasarved 018Ah
Raserend 01EBh
Caplure'compang conbral 2 TACLTLZ E6Eh
Caplurelcompars contral 1 TACLCTLA Edh
Capluradcompans conbral TACLTLO MEZh
Tirmeer A condrol TALTL 1E0h
Tirmer_A intemmupl wechor TAIN MZEhR
Multiply Sum extand SUMEXT 013Eh
(MSPA30xddx 0nly) | pazyit high word RESHI 013Ch
Rasult low word RESLO 01340
Second oparand opP2 0138k
Multiply signed + accurnulate/operand 1 MACS 0136h
Multiply + accumulaleoperand | MAC 013dh
Multiply signed/oparamdi MPYS 132h
Mulliply unsighedioperand] MY 01300
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()
PERIPHERALS WITH WORD ACCESS (CONTINUED)

Flash Flash control 3 FCTL3 012Ch
Flash control 2 FCTLZ 0124h
Flagh control 1 FOTLA 0128hn

ADC12 Corversion memany 15 ADCI1ZMEMIS | O15ER
Camagrsion marmary 14 ADCIZMEM1E | M15CH
Commrsion mamarny 13 ADCIZMEMI3 | D158hK
Cormmrsion mamary 12 ADCTZMEMIZ | D158k
Commarsion mamary 11 ADC1ZMEMI1 | D158h
Cipryarsion mamary 10 ADCIZMEMI0 | 0154h
Ciorvarsion mamary 9 ADC12MEMA 0152k
Ciornvarsion mamary 8 ADC12ZMEMB 01506
Cormarsion mamany 7 ADCAZMEMT 014ER
Carmersion meamiany G ADCAZMEMEG M14h
Cormersion mamarny 5 ADC1ZMEMS 14k
Cormmarsion mamary 4 ADCTZMEMA 0148h
Commrsion mamary 3 ADCTZMEMI 014ih
Ciornvarsion mamary 2 ADC1T2ZMEM2 0144h
Ciornvarsion mamary 1 ADC12ZMEM 0142h
Corvarsion mamary 0 ADC12MEMO 01400
Imtarrupt-vector-word ragister ADC1210 01480
Inerrupl-enalde regisler ADCAZIE 01 Ak
Irerruapi-flag register ADCAZIFG 01 Adh
Control register 1 ADCT20TLA AZh
Control register 0 ADC12CTLO 01 Adh
ADC memong-control regisier 5 ADCAZMCTLAS | 08Fh
ADC memony-control registerid ADCA1ZMCTLA4 | 08ER
ADC memaonyg-control register 3 ADCAZMCTLYS | 080hH
ADC memory-control registeri2 ADCIZMCTLIZ | 08CH
ADC mamony-control registart| ADC12ZMCTLYT | 08BhR
ADC mamory-conirol registar1 ADCI2MCTLIO | 084K
ADC mamony-control registard ADC12ZMCTLS | 089h
ADC mamory-control registart ADCI2MCTLE | 088k
ADC memong-conirol reglater? ADCAZMCTLT | 087h
ADC mamory-control registard ADCIZMCTLE | 086h
ADC memong-control reglsters ADCA12MCTLS | 085h
ADC memong-control registard ADCIZMCTLY | O84h
ADC mamong-control register3 ADCH1ZMCTLY | 083h
ADC memorny-control regisiar? ADCI2MCTLZ | 082h
ADC mamony-control registar ADC12ZMCTLY | 031k
ADC mamory-control registar( ADCI2MCTLD | 080k
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(
PERIPHERALS WITH BYTE ACCESS
LCD LD memary 20 LD OAdh
LD memory 16 LCOMIE Ay h
LED memory 15 LCDMAS 08Fh
LED memony 1 LD o81h
LD confrol and mode LCDCTL 050h
USART1 Tranzmil bufhar UATKELIFE OFFh
{Only in ‘xddx) Recaive buller UARXBLF OTEh
Baud rate U1BR1 070k
Baud rate U1BRO 0OFCh
Mcsulaticn conbnol UMCTL OFEh
Recalwe control UMRCTL OFah
Transmit conbrod UATCTL 0T ah
USART control UICTL OTBh
USARTO Tranzsmit buffar UTHBLIF O7Th
Receive buffer UDRKBLIF O7Eh
BHaud rabe LDER1 OF&h
Baud rate LDERO OfFdh
Misdulation conkrol UDMICTL a7 3h
Recaiva control UDRCTL 07 &h
Transmit conbrod UOTCTL 071k
USART control UDCTL 07 0h
Comparator_A Cemparaior A port disable CAPD 5B
Comiparalon A comrol CACTL2 OSAh
Comparator_A control CACTL 058
BrownOUT, 5¥5 SWE control register (Resat by brownout signal) | SWSCTL 056h
FLL+ Clock FLL+ Coninal1 FLL_CTLA 054k
FLL+ Control0 FLL_CTLO 053h
System clock frequancy condrol SCFOCTL 052h
System clock frequancy integrator SCFI 051h
System clack fraquancy intagrakor SCFID 050k
Basic Timeri BT counber? BTCHTZ2 047h
BT counteri BTCMT1 DiGh
B1 contral BTCTL OaOik
Port P& Fort PE selection PESEL 03Th
Port PG direction PEDIR 036h
Fort PG outpul PEOUT 035h
Part PG input PEIN 03dh
Port PS5 Fort PH seleclion FaSEL 033h
Fart P& direction [ Z=1] 24 032h
Fort P5 output FSOUT 031h
Port PS5 input PSIN 0300
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()
PERIPHERALS WITH BYTE ACCESS
Port P4 Pori P4 salection P4SEL 01Fh
Porl P4 direchon P4DIR 01Eh
Porl P4 aulput PACUT 01Dk
Port P4 inpul PAIN D1ChH
Port P3 Por P3 salection PISEL D1Bh
Por F3 direction PaDIR 1A
Port P3 aulput PIOUT 018h
Por P3 input P3IN D18h
Port P2 Pon P2 salection | PZSEL 0ZEn
Port P2 interrupt enable | P2IE 020h
Pon F2 interrupt-edge salact | PZIES 02Ch
Port P2 interrupt flag | PZIFG (2Bh
Pori F2 direction | FZDOIR (2Ah
Port P2 output | P2OUT 028h
Por P2 input ' P2IN D28h
Part P1 Por F1 selection | P1SEL 026h
Por P1 inlerrupt enabile P1IE 025h
Por P1 interrupl-edge selact P1IES 024h
Por B interrupt flag | P1IFG 023h
Por 1 direchon  PADIR 022h
Port P1 output | P1OUT 021h
Port P1 input [ PAIM 0200
Special functions | SFR module enabla2 MEZ (05h
SFR modula enabla | ME1 004h
SFR intarrupt flag? | IFG2 003h
SFR interrupt flag1 | IFG1 002h
SFR interrupt enable? = o01h
SFR intarrupt enable | IE1 (0{h
VCC VS -0.3v 4.1V
VSS i -0.3v Vcc 0.3V
.......................................................... + 2mA
TS e 55 150
TS e 40 85
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Wi MHOM MAYX | UMITS
Buppply voRAQR uring PIogIam mecilicn WS P4A0F 43, i 2 "
Vo W = Vg = Ve = Viog) A5 P I0F ddn
Supply vokage during Rash mamory programming, Yoo MESP430F&%, 27 . y
(o = DV = BVepgz = Vool RS P40 24
Bupply voRage during program esecuiion, Y5 anabled (s
Voo o = DWoog = DV g = Vico)
Supply l'ﬂl'..!lﬂl!l."u'EE IF-.'EE = wﬁﬁ‘ = U'ﬂ'ﬁﬁaf '-l'h'ﬁl [} [u} W
AES P44 3
Cpemating fros-air iemperatune mnge, Ta, P-EI-"-'I:,II.I:IH 40 BS ol
LF sobeariesd,
wTS FLLen ‘Wizich crysial 32765 aHz
LFXT1 crystal Frequency. iy FxT1) ET1 soieched, ) ~
S0 Mole 2) %T% FLL=1 AT PR R A5 AODGD aHEF
ET1 sndacad,
XTE_FLL=1 Crpsial OO BOOD | EHz
Caramic resnnaton &5 BODD
XT2 cresial Inequency rl_g'r::. eyl ey P iHz
Voo =18V [ 415
Procossor i'nq.mrr::.'-::ln;l'aIHISLK.'l.F.:gﬂmmj ey o S A
EESP4ANFA3s,
Flash:liming-genosator frequency, YFTE) Preipion FLT arE | WMz
Vo= 2T WAEY
Curimalalive (HOgeas lifis, YopT) e ok 35 S PAIIFAS ] [
AESPAI0F&da
Mas drase i, |MEras] S thi Fash mamay, Wing _ )
gunsraon, contnd mgister P TLE section and Hote 4) Voo TETVREY e .
Loorr=bzsaed inpud woltage (TCK, THME, TOH, RETIMMIL, Wi _ & il
(s hading Xin, Xiul) Vpp=2Ivaw Ves Vg + 05 v
High-hrwnl ingest volage [TCH, TS, TOL RETIMMD, V4 . )
{wchuding 00, Kout) Voo E2EWaY 08 = Voo Voo W
WL e Mo Voo s 23WaW Vg 0.2 =V W
Inpet lessnde gl Xin and el e e == —
AT Ko 08 = Ve Yo
fiMHz) 4
8.0 MHz "é_ _I_F _______
: HPRIY vallags rangs, Supply veltage range,
F15x/ 1621 61, during "F1 5w B M1E 1x
regqram execution . ' .
pred during flash memary programming
4,15 MHET™ —
1 1 1 1 .'
1.8W 27TV 3V iB v
Supply Voltage -V
1 M SPA430F43x/44x
Avcc DVcc
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FARAMETER TEST COMINTIONS MIN  NOM WA | uMIT
Aot i, | R Hﬂ‘!.:l.l-l.: _— Vop = 2EY 250 as0
q K™ S SMGLE) ™ 1 . - .
s 'mn:.ﬁ.lZLKI e - Fadx T, = —80°C 10 850 I S nA
HTE=0. SELM=0.1) oo =
Lzt Eruzida, (LPW) Fads, o Mog=22W 48
LFMO}  jspe Mote 1) Fadg [ TA=SCRERC LTSV = | ™
Liw-poresr rrcdh, (LPRAZ), Voo =22 11 ]
Guppigy  MMICLED =1 (SMOLE) = DR, Ty = —80rC 10 8570 e
MACLE) = 32, P68 He, S0GN = 0 faes Mols 2) Vg =3 17 42
Ta, = —&80°C i i.5
Ta = 25°C e 2 Y
Low-power moda, (LERMI) Ta = BIC Le s Z a nh
ERACLK) = REnC L) = O MHE, T = BSC is i
LLPe3) BaCLI) = XM Mz 5050 = 1 (ses Mole 3 Ta =80T 18 EE]
Ta, = 265°C 18 18
Ty B0C i 25 as| ™
Ta = BETC T
Tg = =8C 01 05
Ty = 25°C o1 05
Ta = BOC Ve = 22V ar ] ™
L i Prrels” imandhi, {LIPRAL) Ta = B5°C i7 3
GLPni4)  SascLic) = O MHE, fsuecy k) = O MHz = -
sy i) = O He SCG0 0= 1 (se8 Nols 2 A= AU a1 0.8
Ta = 26°C a3 01 05 .
Ta, = BOC ce THEEF] B
Ta = BEC 19 a5
 F
IAM = IAM[1 MHZz] - fsystem [MHZz]
F
IAM = IAM[3 V] + 175 p A/V - (VCC-3 V)
PL P2 P3 P4 P5 P6 RST/NMI JTAG TCK TMS TDI TDO
FARAMETER TEST CONDITIONS | MM TvP  max | umiT
" o . o Npp =iy K sl
T+ R el feinid v Ngg=3v 15 19
. N NMpe =22V [ asl
IT Magathan-geing ingel Peesekl wings Voo =3 v 08 13
v " - o | Vpp =22V 0.3 =1
Trps pot volape hyshom MiIT+ = VIT= I‘lm— A 5 1
P1 P2 P3 P4 P5 P6
PARAMETER TEST COMDITIONS M TYF max | uwrT
[ pa = 1.5 mA,_Vipp =22V, Boaboin 1| Vipe-0.25 NG |
[lOHimax) =<6 mA. Vpp=22V  GeeNolni | Woo-06 NEGE |
¥aH  High-level cutput vokage it = -1 5 mA,_ Vg =3V, Beakoini | Vpe-0.25 voc]
g T-6mh Vg =3W, BsoNoinZ | Veo 06 Ve
M'ﬁ 15ma,  VWep=ZZW Eoo Molp 1 'ul'ﬁ 'l'E'H:'.EE
) ) m-.- H el Wi = 22 S il I I"E l'll-h'n-'iﬂ:l'ﬁ
YL - Ot il ® 1.5 MA, Ve s3W,  Soa ol i Vit Wi 25 v
jman) =B @k, Ve =3V,  Goo koo 2 Vs Vs +08
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TYFICAL LOW-LEVEL OUTPUT CURRENT TYFICAL LOW-LEVEL OUTPUT CURRENT
Ve T
LOW-LEVEL QUTPUT YOLTAGE LOWLEVEL CUTPUT WILTAGE
na T T r - | T
Vep=23W Ta =G Ve =14
R ! s 5 Pit f.r-""" Tg = 25°C
i Fil] —'__—-ﬂ'. 1 1
] F '( Ta =850
b Ta =05 & /
= E
a L1} . [}
- - 15 L]
L =
5 g
& =
- - 10
3 ' 1
: £
- d ]
. I
O [=]
- 2 &
0 1]
aa [¥] L8 1.5 za k3] g4 B8 1D 1% 249 24 an A8
VoL — LoweLevve | Oatpet Volage - ¥ WL —Leree-Lewnd Quipat oltsgs - W
2 3
TYPICAL HIGH-LEVEL OUTPUT CURRENT TYPICAL HIGH-LEVEL OUTPUT CURRENT
Vs
HIGH-LEVEL OUTPUT VOLTAGE HIGH-LEVEL OUTPUT VOLTAGE
]
- 1] ' r
Voo =22V / Voo =3V
P2.7
g -2} « F2.7
, E -5
= L
© o :
a ]
- L]
2 -6 E]
E] =
o 5 -13
= -5 2 y
= { ]
; : 7/
% _49 / Z 20 |— Ta=85C j’
T [ =l
i Ta = BS°C =
I
o a2 par”” 5 -5
L Ta =25°C
Ta=25C
14 ! _a0
0.0 05l 1.5 20 3 00 05 10 15 20 5 30 35
VioH — High-Level Cutput Voltage — ¥ VoH — High-Level Dutput Voltage — V
4 5
PR RAMETER TEST COMDITEINS RIH TYP RAX | UWIT
) CL = 20 pF, Vep=2Z W oG ]
# Men<B Oy T B
PELY) 15 NEd ¥ ; L= i1 5 ma VeE =AW  H 7.5
[ Frr.e
u_ P ATASICLE, B STRCLES
|MI'."-H.'| BCLE P1.ATECLHAGRCLE CL = 20 pF fiSpatar | WHZ
'-ﬁ'-;'-L-C'-
PLETACLIACLE,  [Uagiss = hExTy T iperyy | 4% B
S = 20 pF T pms = meT = uFg 0% TOH
g REAVIIY Tpar Ly = BLEXT £
P1UTAGMCLE I = UK L0 BI%
L Oty cyole of culpul equency | G = 2050, - [T £+
Wes e 22V HmacLecy = YDCocLEK) 15 i I 15 ma
PLATBCLMEMCLI | YSMCLES = INTH L %
Cy = 30 pF, A . L)
Vo s 22VI3V lemcLr = DCcoow yhny 0% ns
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Px.x,TAx TBx
PARAMETER TEET COMDITIONE Vi i TYP  RAX | UMIT
Pt 1 P P 2EWY 12 [
N i . =1 " 1z =, prdprEl nggen ugna o .
g Extimal inlarnpd bring o s TR 1 fing, e ot 1) edv He -
Ly 50
g, TAl, TAZ e 2 AZWANW 1.5 Syl
. T, [ Mdople 2
i Timar_A&, Timis_B capiun 23V Bz
g TBL. TE1, T2, TEHX TE4, TAL, TES = foi
1y 50
(i Maba 3
‘-'Tﬂ!l“{' Trrawr & True B ook 23 ]
Frosqponresy eoematly appled TACLE, TACLE, IMCLH: b =11 FidHz
Il.:TE|:|:.,'|| (Y= v 1.1}
fTaing | Times_&, Timar_B clock 22V 0
e [P SRATLE or ACLK sigral selecied MHz
B TAN K- ¥ 3 1
LPM3
PARAMETER TEST COMDITEDNS RN TYP  WE&X | UNIT
= 4 WHz ]
ld.:Lpum Doy ime I'=3 WHZ Yoo =22y ] [T
= 3 WAHE &
notel 2
PARANETER TEST COMDITHINS KM TYF  MAK | LINIT
Porf P1 | Pod 1 Lol
A - Vo =22V A
hag(Peay | TR Port P [ Por & Vipg «) tE
RAM
PARAMETER TEST COMDITIONS BMIH  T¥P  RAX | LeIT
WRALN CPU hualbsil | 6isl Moms 1) 18 W
LCD
PARAMETER TEST CONDNTIONS RN TP BlAK LsIT
"-'|]§| eoltsge al P T FE-) Wos L
Vizd veallsge al B BT ['¥ja-Soapl = &5 Viny
Anakng volage Voo =W - I — - W
Wiis) Viltage al PSSR [yl = 153+ \"|I_'I:'-|
Viag) — Yaoa) visltage al FEAA we ROA 35 W v 02
g 03 = Wi e Py B it L0
I Inpist kel PAARID = Vel TR BT L2 nA
{13} i o G DR | )
R3] PHERIY = T x e fyrenay 30
LU T '-"Em '-.'IEH o
ViZen) mgmanl ins " bl Kk ]| ks .
| B} = =3 A Yoo =3y y W
Wikg gt wiilnge ! '|l|-'1::|| Wiz -
"-II'.\'_ill:J" U'.:J:u '-.'RL-.-'- od
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A
PARAMETER TEST CONDITIONS MM TYF WAX | UNIT
Wep =2 25 a0
e CADM=1 CARSE L=, SAREF=0 — -8
L. L} I‘.'-:'; -y &5 121
CADN=1. CARBEL=D. CAREF=1/23, |vep=22V k] ]
TR Akt T Mo bad ai P2 ACANTAT and - i " na
PR ACAITAZ Ve =3V &5 |
Wollagsn i 025 ".'I-u- Enci PoAG=1, CARSEL=1, CAREF=1, . . o
'H';l.'::-ﬂJE'E_. ""-'n."- == o koad al P2.ATAD and P2 &A1 Voo =ZaWiaw 023 4 0,325
. Woliage f 0.5 Voo mode PCAl=1, CARSELs1, CAREF=Z . . >
R e bz boadd il P2 AT and PEACAT EEmLIVIAW | QAT Due 0.5
FCAD=1, CAREEL=1, CAREF=I, Wop =22 o0 480 AL
ViR Ma bzad ai P2 UCAD and P2 ACAT m
! Ty = 85°C Worsdy 400 480 &0
. ot il . L TR W ]
L g CACH=1 Ve =2V ] W1 L)
Wy DHasl wislings Sy Miiphis 2 WOC = F WA =50 3
Wiren Il Ipadisinkey CHOM =1 Wop e 22N AN [x] 07 14 ) i
Ta = 26°C, WogwEIv L A L M
Cinisiihiiein B0 i, withidnal Bilae CAF = 0 YWoo=3y o) 15 T ] =
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