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MSP430x43x, MSP430x44x

e 1.8V...3.6V

1IMHz 2.2V 280A

1L1dA
RAM 0.1A
®
® 6pIS
® 16 125ns
® 12 A/D
) / 16 B
) / 16 A
®
® USART UART SPI
MSP430x44x USART(USARTO0,USART1)
MSP430x43x USART(USARTO)
®
® /
e
e 160 LCD
®
MSP430F435:
16KB+256B flash 512B RAM
MSP430F436:
24KB+256B flash 1KB RAM
MSP430F437:
32KB+256B flash 1KB RAM
MSP430F447:
32KB+256B flash 1KB RAM
MSP430F448:
48KB+256B flash 2KB RAM
MSP430F449:
60KB+256B flash 2KB RAM
e MSP430x4xx SLAUO056
MSP430
MSP430
16 RISCCPU 10 16
DCO 6 CPU
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MSP430x43x
PN 1/0 Pz I/0
DVccel 1 DVccl 1
P6.3/A3 2 1/0 P6.3/A3 2 I/O I/0 A3 12 ADC
P6.4/A4 3 1/0 P6.4/A4 3 I/O I/0 A4 12 ADC
P6.5/A5 4 /0 | P6.5/A5 4 110 110 A5 12 ADC
P6.6/A6/DACO 5 /0 | P6.6/A6/DACO 5 1/10 110 A6 12 ADC
P6.7/A7/ SVSIN 6 /10 P6.7/A7/ SVSIN 6 110 svs Vo AT 12 ADC
VREF+ 7 (0] VREF+ 7 O
XIN 8 | XIN 8 | xT1
XOUT/TCLK 9 /0 | XOUT/TCLK 9 I/0 XT1
VeREF+ 10 /P | VeREF+ 10 P
VREF-/VeREF- 11 (0] VREF-/VeREF- 11 O
P5.1/S0 12 /0 | P5.1/S0 12 110 110 /LCD 0
P5.0/S1 13 /0 | P5.0/S1 13 110 110 /LCD 1
P4.7/S2 14 /10 S2 14 O 110 /LCD 2
P4.6/S3 15 /0 | S3 15 o 110 /LCD 3
P4.5/S4 16 /0 S4 16 O I/0 /LCD 4
P4.4/S5 17 /0 S5 17 O I/0 /LCD 5
P4.3/S6 18 /0 | S6 18 o 110 /LCD 6
P4.2/S7 19 1/0 S7 19 O I/0 /LCD 7
P4.1/S8 20 /O | S8 20 o 110 /LCD 8
P4.0/S9 21 1/0 S9 21 O 110 /LCD 9
S10 22 (0] S10 22 O LCD 10
S11 23 (0] S11 23 O LCD 11
S12 24 (0] S12 24 O LCD 12
S13 25 o S13 25 (e} LCD 13
S14 26 (@] S14 26 O LCD 14
S15 27 (0] S15 27 O LCD 15
S16 28 o S16 28 o LCD 16
S17 29 o S17 29 o LCD 17
P2.7/ADC12CLK/S18 30 1/0 P2.7/ADC12CLK/S18 30 110 I/0 /12 AID /LCD 18
P2.6/CAOUT/S19 31 /0 | P2.6/CAOUT/S19 31 110 110 / A /LCD 19
S20 32 o S20 32 o LCD 20
S21 33 (0] S21 33 O LCD 21
S22 34 (0] S22 34 O LCD 22
S23 35 (0] S23 35 O LCD 23
P3.7/S24 36 110 | S24 36 (e} 110 /LCD 24
P3.6/S25 37 /0 | S25 37 (e} 110 /LCD 25
P3.5/S26 38 /0 | S26 38 (e} 110 /LCD 26
P3.4/S27 39 110 | s27 39 o 110 /LCD 27
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MSP430x43x
PN /o | Pz /0
P3.3/S28/UCLKO /O | S28 4 | O /O  /LCD -USARTO028
P3.3/S29/SOMIO /0 /LCD USARTO/SPI
/O | S29 41| O
41 29
P3.1/S30/SOMOO0 o | s 2l o /IO /LCD USARTO/SPI
42 30
P3.0/S31/STEO /0 | 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 | COMO-3 LCD
P5.2/COM1 45 | /O | P5.2/COM1 53 | I/O o |/ COM0-3  LCD
P5.3/COM2 46 | /O | P5.3/COM2 54 | I/O o/ COM0-3  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 | 1O Va3 o/ LCD va
P5.6/R23 50 | /O | P5.6/R23 58 | 10 o LCD vz
P5.7/R33 51 | WO | P5.7/R33 59 | 1O o |/ LCD V1
DVCC2 52 DVCC2 60 /0 /0
DVss2 53 DVss2 61 /0 /0
P4.1 62 /0 I/0
P4.0 63 /0 I/0
P3.7 64 /0 I/0
P3.6 65 /0 I/0
P3.5 66 /0 I/0
P3.4 67 /0 I/0
P3.3/UCLKO 68 1o o/ USARTO/UART
SPI USARTO/SPI
P3.2/SOMIO 69 /0 I/0 USARTO/SPI /
P3.1/SIMO0 70 /0 I/0 USARTO/SPI /
P3.0/STEO 71 /0 /0 USARTO/SPI
P2.7/ADC12CLK 72 /0 Vo 12 ADC DMA 0
P2.6/CAOUT 73 10 o/ A ccioB  /
P2.5/URXDO 54 | I/0 | P2.5/URXDO 74 I/0 I/0 USARTO/UART
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MSP430x43x
P2.4/UTXD0 55 110 | P2.4/UTXDO 75 110 110 USARTO/UART
110 B3 CCR2 CCI1A/CCI2B
P2.3/TB2 56 110 | P2.3/TB2 76 110
ouT2
1/0 B3 CCR1 CCI1A/CC1B
P2.2/TB1 57 110 | P2.2/TB1 77 110
ouT1
1/0 B3 CCRO CCI1A/CCOB
P2.1/TBO 58 110 | P2.1/TBO 78 110
OouTO
P2.0/TA2 59 110 | P2.0/ITA2 79 110 110 / A CCI2A ouT2
P1.7/CA1 60 /10 | P1.7/CA1 80 110 110 / A
P1.6/CAOQ 61 /0 | P1.6/CAO 81 110 110 / 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
1/10 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 65 110 P1.2/TA1 85 110
110 / A CCIOB/MCLK
P1.1/TAO/MCLK 66 110 P1.1/TAO/MCLK 86 110
TAO
110 / A CCIOA, OuTO
P1.0/TAO 67 110 P1.0/TAO 87 110
XT20UT 68 | XT20UT 88 (e} XT2
XT2IN 69 (6] XT2IN 89 | XT2
TDO/TDI
TDO/TDI 70 /10 | TDO/TDI 90 110
TDI
TDI 71 | TDI 91 |
TDI
TMS 72 | TMS 92 | TMS
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 110 A0 12 ADC
P6.1/A1 76 | 1/0 | P6.1/A1 96 | I/IO 110 Al 12 ADC
P6.1/A2 77 | /O | P6.1/A2 97 | 1/IO 110 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 1/0
DVvccl 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 1/0 A6 12 ADC
P6.7/A7/ SVSIN 6 110 1/0 A7 12 ADC SVS
VREF+ 7 (0]
XIN 8 | XT1
XOUT/TCLK 9 110 XT1
VeREF+ 10 1P
VREF-/VeREF- 11 (0] ADC
P5.1/S0 12 110 110 /LCD 0
P5.0/S1 13 110 110 /LCD 1
S2 14 O LCD 2
S3 15 O LCD 3
S4 16 O LCD 4
S5 17 (0] LCD 5
S6 18 (0] LCD 6
S7 19 (0] LCD 7
S8 20 (0] LCD 8
S9 21 (0] LCD 9
S10 22 (0] LCD 10
S11 23 (0] LCD 11
S12 24 (0] LCD 12
S13 25 (0] LCD 13
S14 26 O LCD 14
S15 27 O LCD 15
S16 28 O LCD 16
S17 29 (0] LCD 17
S18 30 I/O LCD 18
S19 31 I/O LCD 19
S20 32 (0] LCD 20
S21 33 (0] LCD 21
S22 34 (0] LCD 22
S23 35 (0] LCD 23
S24 36 (0] LCD 24
S25 37 (0] LCD 25
S26 38 O LCD 26
S27 39 O LCD 27
S28 40 o LCD 28
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MSP430x44x
PN 1/0
S29 41 O LCD 29
S30 42 (0] LCD 30
S31 43 (0] LCD 31
S32 44 (0] LCD 32
S33 45 O LCD 33
P4.7/S34 46 I/O 110 /LCD 34
P4.6/S35 47 I/O 110 /LCD 35
P4.5/UCLK1/S36 48 I/O 1/0 -USART1 SPI LCD 36
P4.4/SOMI1/S37 49 I/0 1/0 USART1-SPI LCD 37
P4.3/SIMO1/S38 50 I/0 110 USART1-SPI LCD 38
P4.2/STE1/S39 51 I/O 110 USART1-SPI LCD 39
COMO 52 O COMO-3 LCD
P5.2/COM1 53 I/O 110 / COMO-3 LCD
P5.3/COM2 54 I/0 1/0 / COMO-3 LCD
P5.4/COM3 55 I/0 1/0 / COMO-3 LCD
RO3 56 | LCD V5
P5.5/R13 57 I/O 110 / LCD V4 V3
P5.6/R23 58 I/O 110 / LCD V2
P5.7/R33 59 I/O 110 / LCD V1
DVCC2 60 I/0 1/0
DVss2 61 I/0 1/0
P4.1/URXD1 62 I/0 110 / USART1/UART
P4.0/UTXD1 63 I/O 110 / USART1/UART
P3.7/TB6 64 I/O 110 / B7 CCR6/ CCI6A/CCIl6B OuUT6
P3.6/TB5 65 I/O 110 / B7 CCR5/ CCI6A/CCI5B OUT5
P3.5/TB4 66 I/O 110 / B7 CCR4/ CCI6A/CCl4B ouT4
P3.4/TB3 67 I/O 110 / B7 CCR3/ CCI6A/CCI3B OuUT3
110 / USARTO/UART SPI
P3.3/UCLKO 68 I/0 USARTO/SPI
P3.2/SOMIO 69 I/O 110 USARTO/SPI /
P3.1/SIMOO0 70 I/O 110 USARTO/SPI /
P3.0/STEO 71 I/O 1/0 USARTO/SPI
P2.7/ADC12CLK 72 I/O 1/0 12 ADC DMA 0
P2.6/CAOUT 73 I/0 110 / A CcCioB /
P2.5/URXDO 74 I/0 110 USARTO/UART
P2.4/UTXDO 75 I/O 110 USARTO/UART
P2.3/TB2 76 I/O 11O B7 CCR2 CCI2A/CCI2B 0ouT2
P2.2/TB1 77 I/O o] B7 CCR1 CCI1A/CCI1B OUT1
P2.1/TBO 78 I/0 1/0 B7 CCRO CCIOA/CCIOB OouTo
P2.0/TA2 79 I/0 110 / A CCI2A ouT2
P1.7/CAl 80 I/0 110 / A
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P1.6/CAO 81 | 10 o 1 A
P1.5/TACLK/ACLK 82 | 10 o 1 ACLK
P1.4/TBCLK/SMCLK 83 | 1/O o B SMCLK
P1.3/TBOUTH/SVSOUT o/ PWM
ga | 'O | B3RO TB2SVS:SVS
P1.2/TAL 85 | 10 o A CCI1A, Oou0
PL.LTAOIMMCLK 86 | IO o A CCIOB, ,MCLK
P1.0/TAO 87 | 10 o A CCI1A, ouT1
XT20UT 88 | O XT2
XT2IN 89 | XT2
TDO/TDI 9 | 10 TDO/TDI
DI 91 | DI DI
™S 92 | ™S
TCK 93 | TCK
RST/NMI 94 |
P6.0/A0 95 | 110 110 A0 12 ADC
P6.1/A1 9% | 110 110 Al 12 ADC
P6.1/A2 97 | 110 110 A2 12 ADC
Avss 98 VS FLL+ A LCD
DVss1 99 AVCCIAVSS
Avcc 100 VS FLL+ A LCD
| | pciro
CPU
MSP430 CPU 16 | | soms
| | sriceura
7 | | CG2/R3
| | Ra
CPU 16 | | R
RO R3 | | Ro
| | R7
CPU | |
| |
| |
7 51 | | *
1 | | R14
2 | | R15
639 c 0571-88800000 50 0571-89908080 10




1 .
@D TR 0571-89908088 89908091 www.lierda.com

1
Dual operands, source-destination 2.9 ADD R4 R5 R4+ Rf ——= RS
Single oparands, destination only =g CALL RS& PC —=({TDS), RE—= PC
Relative jump, un/conditional e.g. JME Jump-on-equal bit = 0
2
ADDRESS MCDE s|D SYNTAX EXAMPLE COPERATICON
Register Il O MW R=,Rd MOV R10,A 1 R10 —=R11
Indesad 5 MOV X({Rn) Y (Rm) MO 2{RE), & RE) M{2+RE—= M{G+RE)
Symbolic (PC ralative) [ | MW EDE, TOMI M {EDE ) —= M{TOMI)
Absclus || MOV E'T”SE;EEM ard MIMEM} —> M (TC DAT)
Indiract b ROV @R, YiRm) MOV @R10, Tabi RE) M{R10) —= M Tab+RE)
ot .:I.T:-;r:n: R MOV @Rn+,Rm MOV @R10+R11 ':"1? Lf?_':: 211 E
Immediats e RO &, TOMI MAC #45 TOMNI #45 —= M{TONI)
NOTE: 5 =source D = destination
MSP430
e AM
o 0 LPMO
CPU
ACLK SMCLK MCLK
FLL+
e 1 LPM1
CPU
ACLK SMCLK MCLK
FLL+
e 2 LPM2
CPU
MCLK FLL+ DCOCLK
DCO
ACLK
e 3 LPM3
CPU
MCLK FLL+ DCOCLK
DCO
ACLK
e 4 LPM4
CPU
ACLK
MCLK FLL+ DCOCLK
DCO
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OFFFFh OFFEOh

WORD
INTERRUPT SOURCE INTERRUPT FLAG SYSTEM INTERRUPT ADDRESS PRIORITY
Power-Lip WOTIFG Rasel OFFFER 15, highesl
Extarnal Resat KEYWY
Watchdag (50 Mote 1)
Flash Mamaory
MR MMIIFG (see Notes 1 and 3) [Mempmaskable
Oreillator Faull CFIFG (see Noles 1 and 3) [Monpmaskabde OFFFCh 14
Flash Memary Accass Violation ACCVIFG (see Notes 1 and 3) [Monpmaskabde
Timer BFT TBCCRD CCIFG (see Mole 2) Maskable OFFFAR 13
) TBCCR1 to TBCCRE CCIFGs
Maskable
Timer_BTT TRIFG {see Notas 1 and 2) Maskable OFFFE&h 12
Comgaralon A CAIFG Maskable OFFF&h 1
Watchdog Timer WOTIFG Maskabla OFFF4h 10
USARTD Racaive URXIFGO Maskabla OFFF2h k|
USARTD Transmit LUTXIFGD Maskable OFFFOh i
ADCAZ ADCAZIFG (58 Noles 1 and Z) Maskable OFFEEh T
Timer A3 TACCRO CCIFG (see Mota ) Maskable OFFEChH &
TACCR1 and TACCR2 CCIFGs
Timer_A% - Maskable OFFEAh 5
e TAIFG (6 Notes 1 and 2) .
PAIFGE.O (see Mates 1 and 2)
10 Port P1 (Eight Flags) Ta Maskable OFFEBh 4
PAIFGET (see Motes 1 and 2)
LISARTY Recaned URXIFGT Maskabla (OFFESh 3
USARTY Transmitd UTXIFG1 Maskable OFFE4h 2
P2IFG.0 (sea Naotes 1 and 2)
110 Port P2 (Eight Flags) To Maskable OFFEZh 1
F2IFGE.T (see Maotes 1 and 2)

Basic Timer1 BTIFG Maskable QOFFEDh 0, lowest
43X Timer_B TBCRRO 1 2 CCIFG TBIFG 44X Timer_B7 with TBCCRO CCIFG,
TBCCR1 to TBCCR6 CCIFGs,and TBIFG;USART1 44X

1 2
Address 7 fi 5 4 3 2 1 1]
ah UTXIED URXIED ACCVIE NMIIE QFIE WOTIE
r-0 rw-0 rw-0 r-0 r-0 r-0
WDTIE
OFIE
NMIIE
ACCVIE  Flash
URXIEO USARTO UART SPI
UTXIEO USARTO UART SPI
Address 7 & 5 4 3 2 1 1]
01h BTIE UTXIE1 LURXIE1
rei—i rw=0 ]

639 C 0571-88800000 50 0571-89908080 12
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URXIE1 USART1 UART SPI MSP430F44x

UTXIEL1 USART1 UART MSP430F44x

BTIE:

1 2
Address 7 & 5 4 3 z 1 I
02h utkFao | urxiFao NMIFG OFIFG WOTIFG
w1 Twi—1 Twi—0 w1 w10
WDTIFG Vce
RST/NMI
OFIFG
NMIIFG RST/NMI

URXIFGO USARTO UART SPI
UTXIFGO USARTO UART SPI

e
P
(=]

Address 7 & 3 4
13h BTIFG UTHIFG1 LIRXIFG1

e rw—1 rei—0

URXIFG1 USART1 UART SPI
UTXIFG1 USART1 UART SPI

BTIFG
1 2
Address 7 ] 3 4 3 2 1 0
oan | T ] eRe
rw-0 rw-0

URXEO USARTO UART
UTXEO USARTO UART
USPIEO  USARTO SPI

Address 7 G 3 4 3 2 1 a
05h UTXET URXET
- USPIE1
rw—0 rw—0
URXE1l: USART1,UART MSP430F44x
UTXEl: USARTL1,UART MSP430F44x
USPIELl: SPI MSP430F44x
rw
. rw PUC
rw , POR /

639 C 0571-88800000 50 0571-89908080 13
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AOEAE MSPA30F437 ) )
MESP420F425 MEPA30F436 MSP430F447 MESP430F448 MSP420F 445
Mamuory Size 16K E 24KB 22KB 48KE GOKE
RMain: interrupt vastor Flash |OFFFFh —OFFECh | CFFFFh— OFFEOh | OFFFFh— OFFEOh | OFFFFh— OFFECh | 0FFFFh - OFFEOh
Main: code memaory Flash | OFFFFh — QC00ChH | OFFFFh — DADDOH | OFFFFh — 080000 | OFFFFh — 4000k | OFFFFh— 01100k
Information memaory Size 256 Byte 256 Byte 256 Byte 256 Byte 256 Byte
Flash | 010FFh—01000h | 010FFh —201000R | 010FFh — 010000 | 010FFh— 010000 | O10FFh— 010000
Bt memary Size 1KB KB 1KE 1KE 1KB
ROM | OFFFh —0C00h OFFFh — 0CO0R OFFFh— 0Z00h OFFFh— OC0Ch OFFFh —0C00h
RAM Size 512 Byte KB 1KE 2KB 2KB
02FFh - 0200h Q5FFh —0200h 05FFh —0200h Q9FFh — 020060 09FFh - 0200h
Peripherals 16-bit | 01FFh—2100h C1FFh—0100h 01FFh — 0100k 01FFh — 0100 01FFh— 2100k
8-bit OFFh - 010h OFFh = 010h OFFh —010h OFFh - 010h OFFh = 010h
8-kit 5FR OFh — 00h OFh— 00h OFh —00h OFh —00h OFh — 00h
bootstrap loader BSL
MSP430 bootstrap loader BSL UART Flash RAM
BSL MSP430 BSL
MSP430 Bootstrap Loader SLAA089
Flash
Flash JTAG bootstrap loader CPU CPU
Flash Flash
e Flash n 128 A B 512
0 n
A B 0 n
A B
16KE 24KB AZKE 43KB GOKEB
™
OFFFFh OFFFFh  OFFFFh OFFFFh OFFFFh Segment 0
wi Intermupt Vectors
OFEQDR OFEQDHR OFEQDR OFEDDR OFEDOR
OFDFFh  OFDFFh  OFDFFh OFDFFh  OFDFFh Segment 1
OFCO0h QFC00h QFCO0R OFCA0h OFCO0h
OFEFFh OFEFFR  OFEBFFh  OFBFFh  OFBFFh Segment 2
OFA00R OFADDR OFAQDR OFADDR OFADDR
OF9FFh UFOFFh  OF9FFh OF9FFh OF9FFh X
]
]
- i =
OCA00R 04400k 02400h 04400k 01400k
QC3FFh 0AZFFh 083FFh 043FFh 013FFh
Sagment n-1
0C200h 0AZO0R 02200h D4200h 01200h
QC1FFh 0A1FFh 081FFh 041FFh 011FFh
Segment n
0C000R 0A000R 02000h 04000k 01100R P,
010FFh 010FFh 010FFh 010FFh 010FFh
Segment A
01080h 010800 01080h 010800 01080h -
0107Fh 1107Fh 0107Fh 0107Fh 0107Fh
Segment B
01000k 01000k 01000h 01000k 01000k .
639 C 0571-88800000 50 0571-89908080 14
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CPU

44x 8 1/0 P1 P6:

e 1/10

[ J

® Pl P2 8

[ J

MSP430x15x MSP430x16x X 32768Hz

DCO
DCO 6
e ACLK 32768Hz
e MCLK CPU
e SMCLK
® ACLK/n ACLK ACLK/2 ACLK/4 ACLK/8
SVS
SVM
CPU Vce Vce  min
FLL Vce Vce  min SVS Vce
Vce  min
MSP430x44x
16><16 16=<8 8x=<16 8x<8
1
1 8 16 /
1 LCD

LCD

LCD LCD LCD

2-MUX  3-MUX 4-MUXLCD

639 C 0571-88800000 50 0571-89908080
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Table 4. M3P430x42xIPN Terminal Function, Selected by Bits S6/7 in LCD Mode Control Registar LCOM

TERMIMAL o BITS 567 1N LoD MODE CONTROL REGISTER LCOM
NAME HO 000 00 oonoooer | mnooor | oonxooced | 1onoccor | oncoooe | onmoooe |1 oo
P& 1150 12 o PE.1 80
PEOET 13 o P& ]
P 752 1w Jvo Pa7 52
P.G/ES [ [E P& 53
P 5154 1w o Pi.6 54
P4 /55 17 o P 5
Pl 506 I [ Pil.3 54
Pd.2ET 1@ o ] 87
P15 B P S
P.0/53 I P 54
S10-517 FREIE S10-517
F2TRDCI0CUINSE 20 | V0 JPETADCIDCLE | P2FADCI0CLK 518
F2.GICACUTISTD 31 Jvo | PRECACUT P26 CADLT 510
S20-523 235 | o 520-823
P3.7E2 I [ [ P37 F3.7 P37 524
P3.6/E26 a7 Jvo PE P36 P3.6 P36 526
P3.6526 @ o P36 P16 P3.6 P35 526
P3.4/E27 2 o P34 3.4 F3.4 P2 =27
P3.3CLIDE2E a0 Jvo | praucum pa3ucLko | psazucike | prawcun | Pasucu 526
F3.2E0MDE2D 41 Jeo | Psasomn Fa.aEoM0 | Pazsecma | Fsmecun | Psasomo =20
F3.1EIMO0/E30 42 Jvo | Psusmon FaAEMo | Paasmo | rsvsmon | Psasimoo =30
PAOET I/ 43 Jvo | PAOSTED FA.VSTED pao&ETED | PaosTED | PaOETED =31
Tahle 5. MSP430x43xIPZ Terminal Functions, Selectad by Bits 5/6/7 in LCD Mode Control Register LCDM
TE RMINAL BITS 567 INLCD MODE CONTROL REGISTER LCDIM
hAKE =m 001 X 2000 0100 300K 01130000 | 10030000 | 10000000 | 1o | 1113 0000
PE1/E0 1z o P&l 50
P&O/E1 El = P& 51
S7-525 14-15 | o 52-523
P4.7IE34 [ S P47 Pa.7 Fi.7 P47 Pa.7 PA.7 234
P G/E36 a7 | PG PG .6 PG P PG 536
P 636 [ER I P 6 Pdf .6 PG P.f Pa.f Fil.f 536
P4 36 [EI I EE EX X P4 P4 P4 P4 7
P4.3/536 [EH 2 P43 P35 Fi.3 P43 Fi.3 Pd.3 P43 538
P.2536 [EH TS P42 P2 P2 P2 P2 P2 P2 830
Tahlz 6. MSP430x44xIPZ Terminal Functions, Selectad by Bits 567 in LCD Mode Control Register LCOM
TERMIMAL BITS 567 INLCD MODE CONTROL REGISTER LCDM
MAME = T D01 3000 | 01 0 200K OTU00000 | 100300000 | 101 000 | 0000 | 11100000
PE.1/50 12 o P51 S0
PE0/ET 13 Juo P50 51
S2-533 14-d5 | O S2-535
P 715534 [ = P 7 Pa.7 Fd.7 P47 Fd.7 P 7 534
P 6/536 47 o PG PG Fdf PG PG PG 536
PAEUCLKIESE 48 10 | Pa.SUCLK] P4 EUCLKT PAUCLKTD | PASUCLEY | P4SUCLED | PASUCLEL | Pd.SUCLKS 536
PadEoMNEIT a3 o | Paasonn P IS0 paaE0MA | Paasont | peasamn | pdasomn | opaasomn 837
EEESECIE I EEETG P HSIMO PA3EM0T | PLISIMCA | PARSIMOT | PAISIMOT | P43EIMOT 536
P 2/5TE] /S38 61 Juwo | PassTE P4 2ETEL P4 FETEA Pa2ETEY | PA2ETEL P4 ZETE P ZISTE 830
wWDT
USARTO
MSP430x15x  MSP430x16x(X) / USARTO
USART SPI 3 4 UART 12C
USART1(  MSP430x44x)
MSP430x44x(X) / USART1
USART SPI3 4 ) UART USART1
USARTO
639 C 0571-88800000 50 0571-89908080 16
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A3
A3 3 / / A3 /
PWM B7 /

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

639 C 0571-88800000 50 0571-89908080 17
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PERIPHERALS WITH WORD ACCESS
Watchdog Watchdog timer control WDTCTL 0120h
Timer_B7 Capture/compare register 6 TBCCRG6 019Eh
E?:h{ig 6) Capture/compare register 5 TBCCRS 019Ch
Capture/compare register 4 TBCCR4 019ANK
Capture/compare register 3 TBCCR3 0198h
Capture/compare register 2 TBCCRZ2 0196h
Capture/compare register 1 TBCCR1 0194h
Capture/compare register 0 TBCCRO 0192h
Timer_B register TBR 0190h
Capture/compare control 6 TBCCTLG 018Eh
Capture/compare control 5 TBCCTLS 018Ch
Capture/compare control 4 TBCCTL4 018Ah
Capture/compare control 3 TBCCTL3 0188h
Capture/compare control 2 TBCCTLZ2 0186h
Capture/compare control 1 TBCCTL1 0184h
Capture/compare control 0 TBCCTLO 0182h
Timer_B control TBCTL 0180h
Timer_B interrupt vector TBIV 011Eh
Timer_A3 Reserved 017Eh
Reserved 017Ch
Reserved 017Ah
Reserved 0178h
Capture/compare register 2 TACCR2 0176h
Capture/compare register 1 TACCRA1 0174h
Capture/compare register 0 TACCRO 0172h
Timer_A register TAR 0170h
Reserved 016Eh
Reserved 016Ch
Reserved 016Ah
Reserved 0168h
Capture/compare control 2 TACCTLZ2 0166h
Capture/compare control 1 TACCTLA 0164h
Capture/compare control 0 TACCTLO 0162h
Timer_A control TACTL 0160h
Timer_A interrupt vector TAIV 012Eh
Multiply Sum extend SUMEXT 013Eh
(MSP430x44x only) | Result high word RESHI 013Ch
Result low word RESLO 013Ah
Second operand OP2 0138h
Multiply signed + accumulate/operand1 MACS 0136h
Multiply + accumulatefoperand1 MAC 0134h
Multiply signed/operand1 MPYS 0132h
Multiply unsigned/operand MPY 0130h

639 C 0571-88800000 50 0571-89908080 18
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PERIPHERALS WITH WORD ACCESS (CONTINUED)

Flash Flash control 3 FCTL3 012Ch
Flash control 2 FCTL2 012Ah
Flash control 1 FCTLA 0128h

ADC12 Conversion memory 15 ADC12MEM15 | 015Eh
Conversion memory 14 ADC12MEM14 | 015Ch
Conversion memory 13 ADC12MEM13 | 015Ah
Conversion memory 12 ADC12MEM12 | 0158h
Conversion memory 11 ADC12MEM11 | 0156h
Conversion memory 10 ADC12MEM10 | 0154h
Conversion memory 9 ADC12MEM9 0152h
Conversion memory 8 ADC12MEMSB 0150h
Conversion memory 7 ADC12MEM7T 014Eh
Conversion memory 6 ADC12MEMBE 014Ch
Conversion memory 5 ADC12MEMS 014Ah
Conversion memory 4 ADC12MEM4 0148h
Conversion memory 3 ADC12MEM3 0146h
Conversion memory 2 ADC12MEM2 0144h
Conversion memory 1 ADC12MEMA 0142h
Conversion memory 0 ADC12MEMO 0140h
Interrupt-vector-word register ADC12IV 01A8h
Inerrupt-enable register ADC12IE 01A6h
Inerrupt-flag register ADC12IFG 01A4h
Control register 1 ADC12CTL1 01A2h
Control register 0 ADC12CTLO 01A0h
ADC memory-control register15 ADC12MCTL15 | 08Fh
ADC memory-control register14 ADC12MCTL14 | 08Eh
ADC memory-control register13 ADC12MCTL13 | 08Dh
ADC memory-control register12 ADC12MCTL12 | 08Ch
ADC memory-control register11 ADC12MCTL11 | 08Bh
ADC memory-control register10 ADC12MCTL10 | 08AK
ADC memory-control register9 ADC12MCTL2 |08%h
ADC memory-control registerd ADC12MCTLB | 088h
ADC memory-control register7 ADC12MCTL7 |087h
ADC memory-control registeré ADC12MCTLE | 086h
ADC memory-control registers ADC12MCTLS | 085h
ADC memory-control registerd ADC12MCTL4 | 084h
ADC memory-control register3 ADC12MCTL3 | 083h
ADC memory-control register2 ADC12MCTL2 | 082h
ADC memory-control register ADC12MCTL1 | 081h
ADC memory-control register0 ADC12MCTLO | 080h

639 C

0571-88800000 50

0571-89908080

19



(0 -mmix

0571-89908088 89908091

www.lierda.com

()

PERIPHERALS WITH BYTE ACCESS

LCD LCD memory 20 LCDM20 0A4h
LCD memory 16 LCDM16 0AOh
LCD memory 15 LCDM15 09Fh
LCD memory 1 LCDM1 091h
LCD control and mode LCDCTL 080h
USART1 Transmit buffer U1TXBUF 07Fh
(Only in ‘x44x) Receive buffer U1RXBUF 07Eh
Baud rate U1BR1 07Dh
Baud rate U1BRO 07Ch
Modulation control U1MCTL 07Bh
Receive control U1RCTL 07AhR
Transmit control U1TCTL 079h
USART control U1CTL 078h
USARTO Transmit buffer UOTXBUF 077h
Receive buffer UORXBUF 076h
Baud rate UOBRA1 075h
Baud rate UOBRO 074h
Modulation control UOMCTL 073h
Receive control UORCTL 072h
Transmit control UOTCTL 071h
USART control UOCTL 070h
Comparator_A Comparator_A port disable CAFPD 05Bh
Comparator_A control2 CACTLZ2 05Ah
Comparator_A control1 CACTLA 059h
BrownOUT, SVS SVS control register (Reset by brownout signal) | SWYSCTL 056h
FLL+ Clock FLL+ Control1 FLL_CTLA 054h
FLL+ Control0 FLL_CTLO 053h
System clock frequency control SCFQCTL 052h
System clock frequency integrator SCFI1 051h
System clock frequency integrator SCFI0 050h
Basic Timer1 BT counter2 BTCNT2 047h
BT counter1 BTCNT1 046h
BT control BTCTL 040h
Port PG Port P6 selection PBSEL 037h
Port P6 direction P6DIR 036h
Port P86 output PBOUT 035h
Port P8 input PBIN 034h
Port P5 Port P5 selection P5SEL 033h
Port P5 direction P5DIR 032h
Port P5 output P50UT 031h
Port P5 input P5IN 030h
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()
PERIPHERALS WITH BYTE ACCESS
Port P4 Port P4 selection P4SEL 01Fh
Port P4 direction P4DIR 01Eh
Port P4 output P40OUT 01Dh
Port P4 input P4IN 01Ch
Port P3 Port P3 selection P3SEL 01Bh
Port P3 direction P3DIR 01Ah
Port P3 output P30OUT 019h
Port P3 input P3IN 018h
Port P2 Port P2 selection P2SEL 02Eh
Port P2 interrupt enable P2IE 02Dh
Port P2 interrupt-edge select P2IES 02Ch
Port P2 interrupt flag P2IFG 02Bh
Port P2 direction P2DIR 02Ah
Port P2 output P20UT 029h
Port P2 input P2IN 028h
Port P1 Port P1 selection P1SEL 026h
Port P1 interrupt enable P1IE 025h
Port P1 interrupt-edge select P1IES 024h
Port P1 interrupt flag P1IFG 023h
Port P1 direction P1DIR 022h
Port P1 output P1OUT 021h
Port P1 input P1IN 020h
Special functions | SFR module enable?2 ME2 005h
SFR module enable ME1 004h
SFR interrupt flag2 IFG2 003h
SFR interrupt flag1 IFG1 002h
SFR interrupt enable2 IE2 001h
SFR interrupt enable IE1 000h
VO VS i -0.3v. 4.1V
VS -0.3v. Vce 0.3V
................................................................ *+2mA
1 (o 150
TSt 85
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MIN NOM MAX | UNITS
Supply vollage during program esecution, MEP4I0FA5x, 18 16 W
Voo (Ve = DVees = DVeez =Vee) MEPAI0F 4 ) '
Supply vollage during flash memory programming, Voo MEP43I0FA3x, 27 56 Y
Ao = DVecd = DVecz = Vo) MSP430F44x : :
Supply vollage during program execulion, SVE enabled [see MEP4I0F4Tx
Node 1), M F'43DF4-4;:I 2 18 W
Voo iMoo = DVpgq = DVpes = Veed
Supply voltage. V55 (AVss = DVs5q = DVssa = Vss) 0 o] v
&
Operating free-alr temparalue range, Ta, E;Eﬂgﬁ:z}: Al a4 [
LF seslected, J—
XTS_FLL=0 Watch crystal 327648 kHz
LEXT1 crystal frequency, i exT) XT1 selected.
(see Note 2) ! XTS_FLL=1 Caramics rasonator 450 aono | kHe
XT1 sehected. .
XTS_FLL=1 Crystal 1000 BOCK) kHz
Ceramic resonator 450 BOOO
XT2 crystal frequency. [[,‘TZ:' Crystal 1000 BOK) kHz
Voo =18V oC 4.15
Processor frequency (signal MCLK), fgysiem) Voo =36V oC 2 MHz
MEF4INFAEx,
Flersh-iming-generator frequency, fFTG) MSNHUFM: 257 aTE kHz
Voo =27 VIBE Y
Cumulative program time, LcpT) (see Note 3) MEP43I0FA3x 3 ms
MSP430F 44
Mass erase e, YMEras) (See the Tash mamaory, Hming N .
genmaratar, contal rgister FCTLS section and Mate 4) Voo =27VREV 200 ms
Lowe-leswved input woltage (TCK, TME, TOL RSTMMI), VL = =
{exciuding Xin, Xoul) Vop =22 VY Ves Wgs + 0.6 W
High-level input waltage (TCK, TMS, TOH, RST/MNMI), Wiy N
{excluding Xin, Xout) Voo =22V 0.8 =V Voo W
W Ve = 22Va Y Vee D.2=V W
Input levels &t Xin and Xout — — — —
ViHxin, Kout) DBxVpe Vog

f{MHz} &
8.0 MHz 'EE@;E;E ;rEE-_ —
"F15x/ 1651 61, during iﬂpﬁp',‘;;xc’,',ltgfe ranas.
program execution a0 T T .
during flash mamary programming
415 MHT— —
I
I
I
! 1 1 »
18V 27V 3V lavwv
Supply Voltage -V
1 MSP430F43x/44x
Avcc DVce
639 C 0571-88800000 50
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PARAMETER TEST CONDITIONS MIN  NOM  MAX | UNIT
’.ﬁ.-:iim I1Kidil:~r.. E15H] Nuku:;ﬂuz i Vpp=22v 280 150
LU et B ol
RKTS=0, SELM=(0,1) Voo =3v 420 560
Low-power mode, (LPMO) F43x, - N Vop=2aaW 32 43
HLPMO}  (see Mote 1) Fage | TAZADCWESC 15 57 s5__m| "™
Low=possmr miods, (LPM2), Voo =22V 1 14
liLppz)  TIMCLK) = f{SMCLK) = 0 MHz, Ta, = —40°C lo BS°C WA
fACLE) = 32,788 Hz, SCG0 = 0 (see Note 2) Veg =3 17 22
Ta, = —40°C 1 1.5
Ta = 25°C y 53 1.1 1.5
[ A 1
Low-power mode, (LPM3) Tp = 60°C v Z 3
;(MC LK} = figmoLrg) = 0 MHz, Ta = 85°C a5 6
lLemay  TACLE) = 32.768 Hz, SCG0 = 1 (sea Nota 3) Ta = 40°C 1E T
Ta = 25°C 16 1.4
Tp, = BO°C Vee=3v 25 as| A
Tp, = 85°C 42 75
Ta = =40°C 0.1 0.5
Ta = 25°C v an .1 05
=22 A
Ta = G0°C oG o 1] "
Low-power mode, (LPMES) Ta = 85°C 1.7 3
liLPagy  fimcLE) = 0 MHz. figpcLr) = 0 MHz. -
fiacLK) = 0 Hz. SCGO = 1 {see Note 2) Ta = 40°C o1 95
Tp = 25°C v -y 0.1 0.5 A
Ta, = BO°C cc= 0s  1z| M
Ta, = B5°C 1.8 3.5
 F
IAM = IAM[1 MHz] - fsystem [MHZz]
F
IAM = IAM[3 V] + 175 A/ - (VCC=3 V)
P1 P2 P3 P4 P5 P6 RST/NMI JTAG TCK TMS TDI TDO
PARAMETER TEST CONDITIONS MIHN  TYP MAX | UNIT
v Pesiti input thrashold volta yep 222y L1 L v
|
IT* wa-going input thras) voltaga Voo =3V s 0
Voo S22V 0.4 0.9
VIT= Megative-going input threshold voltage Voo =3V 0.0 13 v
i Ven =22V 0.4 1.1
Vhys Input voltage hysteresis (VT — V|T=) Voo =3V 05 1 v
PL P2 P3 P4 P5 P6
PARAMETER TEST CONDITIONS MIN P MAX | UNIT
Iok{max) = -1.5mA, Ve =22V, SeeMow1 | Veo-025 Vine
IoH(maxy =8 mA, Vpgg=22V,  See Mol 2 Voo-0.6 Voo
Vou  High-level o voRage Iok{max) = —1.5mA, Voo =3V, See Mobe 1 Viee-0.25 Vi v
IUH{I‘IHH# = —f mA, "."CC =3V Sewe MNole 2 "'."c.:: G 'u".:c
IDLEH‘IEII'I = 1.5 maA, Veg =22V, Sea Mote 1 Ves Vegg+0.25
I = § mh Vo =22V, Ses Note 2 Vigs Wigg+6
VoL Low-evel cutput voltage — — — Sy
IoL{max) = 1.5mh, Voo =3V, Sa Mobe 1 Vag Veg+0,25
IoL{max) = & mA. Voo =3V, Soa Mobe 2 Veg Vog+.8
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TYPICAL LOW-LEVEL QUTPUT CURRENT

TYPICAL LOW-LEVEL OUTPUT CURRENT

Vs Vs
LOW-LEVEL OUTPUT VOLTAGE LOW-LEVEL OUTPUT VOLTAGE
16 I | 25 | T
Vop =22V Ty =25°C Vo =3V
y 1L P27 < PZ7 /,-""" Tp = 25°C
i T 20 e |
£ 12 Vi L A7 | Ta-esc
5 //| o Ta=85C g /
53 10 3 /
o PR E
2 2
8 8 / 8
A/ E
5 3
] E
[=] ]
— 4 —
: Lo
= 7 o
0 / 0
00 05 1.0 15 20 25 90 05 10 15 20 25 A0 25
VoL — Low-Level Cutput Veltage -V VoL — Low-Level Output Voltages -V
2 3
TYPICAL HIGH-LEVEL OUTPUT CURRENT TYPICAL HIGH-LEVEL OUTPUT CURRENT
V5
V3
HIGH-LEVEL OUTPUT VOLTAGE HIGH-LEVEL OUTPUT VOLTAGE
0
- 0 r r
T 2} < P27
1 E -3
- 1
R £
a E
- T
5 5 s
3 3 4
3 { g /
: / L IR
g -0 "y ) o
i Ta = BS°C / =
I
o -z . T 25
s Ta = 25°C
Ta = 25°C
-4 y a0
oa pa 1o 1.3 20 25 00 05 10 1.5 20 25 20 13
Vol - High-Lavel Cutput Voltage -V VOH — High-Level Output Valtage —V
4 5
PARAMETER TEST CONDITIONS MIN  TYP Max | UNIT
= 30 BF Ven =22V [ 5
1= (M=x=<8 0=y=T) CL_ . 0 pF, MHz
gl IL=+1.5mA Vg =3V oc 7.5
fACLK)
1‘_ - P ATAOMACLE, P14 STACLKS
IMGLK) | acLi P1.&TBCLK/SMCLE C=20pF fisystem) | MHz
fisMoLK)
PILSTACLIGAGLK,  [flacLk) = furxTy) = fperyy | 40% 50%
Cp=20pF fiacLig = fLExT 1) = T 0% Tlr%
Vog =22V/3V HACLK) = [ILEXT1) 50%
P1.1TANMGLE, fIMCLE) = 1T 1) 40% 0
1i%dc) Duty cyche of output freguency | ¢ = 20 pF 50%, [T
Ven=22V/I3V fimeLi = fincocLy) 15ns O 1508
PLATBCLKSMCLE, | fismeur = fxray A% 60%
Gy =20 pF. ; iy 50%— » S0%+
Vep = 22Viav (SMCLK) = \[DCOCLKY 150 S0 15 ns
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Px.x,TAX TBx
PARAMETER TEST CONDITIONS Ve MIN  TYF MAX | UNIT
2NNV 1.5 cycle
) Porl P1, P2: P1.x o P2.x, axdarnal trigger signal
ki ; 52T 62
fint} External imerrupt iming for the intarrupt flag, (see Mote 1) s
av 50
22V 18 cyeh
TAD, TAT, TAZ (sen Mote 2)
Yeap) Timer_A, Timer_B caplure 22V B2
P} timing TBO, TE1, TBZ, TEI. TB4, TS, THG .y 20 ns
(soa Note 3)
Tagmy | Timer A, Timer B clock 22v B
frequency externally applied | TACLE, TBCLK, INCLE: 1) =t} MHz
fiTBexty |0 pin ay 10
f(Thi Timar_A, Timas_B clock 22V B
(A {":ml'" : T SMOLK or ACLK signal selectad Mz
I[ETainy | TRAUENCY av 10
LPM3
PARAMETER TEST CONDITIONS MIHN  TYP MAX | UNIT
f=1MHz 6
tyLFmg)  Delay ime f =2 MHz Voo =223V 6] us
[ =3 MHz [
notel 2
PARAMETER TEST CONDITIONS MIN TYF  MaX | umIT
I 1 Pord P1 | Pon 1: 50
lg(P1.x1 | Leakage [Pl.x) Veg=22vAV A
ligiPexy | RN Pan PG| Pod & Vipg x) t50
RAM
PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT
VRAMR CFLU halted (5o Mobe 1) 16 W
LCD
FARAMETER TEST CONDITIONS MM TYF MAX UMIT
Vi) Voltage at P5.TR33 2.5 Ve + 0.2
Vi23) Analog volizge Valtage at PSAR23 Ve =3V Viaa-Vioa) = 213 + Vina) y
Vi13) S | voltage at PSSR 13 GE73 [Viga=Vipay = 113 + Vina)
Viaa) = Viaa) Violtage at R33 o RO3 25 Vipe + 0.2
IRoa) RO3 =Vgg No o a1 all =20
i ; P5.AR13 = Vool sagment and +20
[R13) Input leakage b [+]w common lines. na
IR23) PEER2I =2 xVeel |voo =3V =20
ViSxxl) Vina) Vi) = 0.1
W & W WVigay=0.1
Sut) {Sogmontine o gyA Voo v (12 v
ViSuz) tage Viza) Vizy - 0.1
ViSxx) Vi3 Vi + 0.1
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A
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Voo =22V 25 40
'(CC) CAON=1, CARSEL=0, CAREF=0 uA
Veg=3V 45 60
CAON=1, CARSEL=0, CAREF=1/2/3, Voo =22V 30 50
l(Refladder/RefDiode No load at P2.3/CAD/TA1 and pA
( : P2.4/CA1/TA2 Vec=3V 45 71
Voltage @ 0.25 V- node | PCAD=1, CARSEL=1, CAREF=1,
V(Ref025) Voo No load at P2.3/CAQ and P2.4/CA1 Vec=22V/3V | 023 024 025
Voltage @ 0.5V~ node | PCAD=1, CARSEL=1, CAREF=2,
V(Ref050) Voo No load at P2.3/CAD and P2.4/CA1 Veg=22V/i3V [ 047 048 08
PCAD=1, CARSEL=1, CAREF=3, Voo=22V 390 480 540
V(RefvT) No load at P2.3/CAD and P2.4/CA1; mV/
Ta = 85°C Vec=3V 400 490 550
Common-mode input
Vie voltage range CAON=1 Veg=22V/3V 0 Vee—1 | v
V=V set voltage ee Note 2 A =22V/I3V =30 30 my/
Vs Off S cC
Vhys Input hysteresis CAON =1 Veg=22V/3V 0 0.7 141 mv
Ta = 25°C, Vog =22V 160 210 300
Overdrive 10 mV, without filter: CAF =0 |vpoo =3V 80 150 240 "™
Y(response LH) TaA=25C Voo =22V 14 1.9 34
Overdrive 10 mV, with filter: CAF = 1 Vec=3V 09 15 -6l M8
Ta =25°C Voo =22V 130 210 300
. Overdrive 10 mV, without filter: CAF =0 |vpoo =3V 80 150 20| ™
(response HL) Ta = 25°C, V=22V 14 19 3.4
Overdrive 10 mV, with filter: CAF = 1 Voo =3V 0.9 15 -6l B
B350 ] G50 | |
\ Voo =3V Voo =22V
= o0 e = 600 ™~
T ™~ F \
£ \ Typical 2 T 1
= Yica = \ ypica
=
% 550 N W 550 P,
5 \ g ™
3 £ ™
7}
DI: 500 \v = s00 \._
£ = M
] [T
= W
o [
= 430 = 450
400 400
—45 —-25 -5 15 35 55 TS a5 —45 -23 =3 15 35 33 74 a5
Ta — Free-Air Temperatura — °C Ta — Fres-Air Temparature — °C
6 V(RefVT) vs Temperature, VCC =3V 7 V(RefVT) vs Temperature, VCC = 2.2V
_____ To Internal
| Maodules
I
I CAOUT
|
| Sot CAIFG
L — a1 Flag
T 2 s
8 A
C 0571-88800000 50 0571-89908080 26
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Crverdrive VoaouT
N I 4
400 mV f
A
V+ —’l Lresponse)
9
POR/ BOR notel
FARAMETER TEST CONDITIONS MIN TYF MAX UNIT
LHIBOR) 2000 ns
VG C(stan) dioeide < 3 Wis (s Figure 10) 0.7 = Vi@ _Im-) \
ViE_IT-) Brownoul (see | dvesidt < 3 Wis (ses Figuees 10 through Figurs 12) 1M \
Viys(B Ty | Mote 2) il 5 3 Wis (see Figure 10) 70 130 180 i
" Pulse length needed at RST/NMI pin to accepied reset imamally, 5 -
(resed) Voo = 22V i M
¥ 3
Vee |~ T~~~
Ihya(B_lT—]
VB Ity 4
Vec(start) T #
1
0 L
t d(BOR)
10 POR/
2 ||||||=:|1|||I1111 TTn | | Veck ‘< tow »
Typical Conditions Wtr——-— -
1.5 4 == " | ]
:,-.I- i 1 |
T | |
E : :
3 11 1l | |
= vV, - - 1
0.5 - ') | |_ ! CC(min) i i i i
I I I I
0 . L L .
0.001 1 1000 — — i "
- - 1 1
tpw — Pulse Width — s ns tpw — Pulse Width — i
11 Vee(min) POR/

639 C 0571-88800000 50
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Vech e thw—
2T T T I T 3V -
Vecg=3V
= 1.51 Typical Conditions
,'g ,,f ™ 1
E 1
L&
L Vee(min)-
0.5
0 >
0.001 1 1000
tpw — Pulse Width — s tpw — Pulse Width — us
12 VCC(min) POR/
SVS /
PARAMETER TEST CONDITIONS MIN HLIM MAX umIT
o it = 30 Wims (sec Figure 13) 5 150 15
LSvER) CD. E— g - L
dWViepddt < 30 Vims 2000 ps
b @ Snn) BVBon, swilch from VLD=0 o VLD = 0, Ve = 3V 20 150 [T
Leabtle wLD « OF 12 ps
ViSvEstan) VLD = 0, Vigoidt = 3 Ws {see Figure 13) 1.55 1.7 W
VLD =1 i) 120 155 L
Weeddt £ 3 Vis (sas Figune 13) VLD =32 14 V-:S\."S IT=) "Jlsvs IT=}
Vhys(B_1T-) x 0.0 « DUDOE
:EEI':-”I = 3 Vis (seo Figune 13), extemal voltage applied VLD = 15 s it ey
ViD= 1 1.8 1.8 205
Vb =2 1,04 2.1 225
VLD =3 2.05 2.2 237
Vb =4 2.14 2.3 248
VLD =5 24 &4 2.6
VLD =6 FER] 2.5 FEL]
2 ’ " Vb =7 2.46 265 FET
Voot = 3 Vis (see » 1
Vievs T cc % (see Figure 13} Vb =@ 2.50 2.8 3 v
(=VEIT) Vb =19 2,80 2.9 ERE]
VLD = 10 2.0 3.05 )
WD = 11 FET] 3.2 342
LD = 12 EXL FE) 3611
WLD = 13 a4 3.5 3. 76T
WLD = 14 341 Tt ]
Voot = 3 Vis (see Figure 13}, external vollage applied VLD = 15 11 13 1.3
on AT
ICC{EVS) s
(oae Mote 1) VLD 0 0, Vop =22 VA Y 10 15 iy
ry Software sats VLD =0:
SVS is active
AVcc ]
Visvs IT-H
Visvsstart)
Vig 1=
UCC[start:. 7]
Brownout Brown- -
-+ Region-' - out pe
Brownout Region
1
o 1 »
SVS out l(EOR; tiBOR)
] T e = =vs Crcull1s Adive From YLD > l0Vos < W oy W d(E0R]
‘ | " tsvson) tHISVSR) >
Set POR ’ ’ ol !
1 — — e —
undefined
] T >
13 SVS SVSR
639 0571-88800000 50 0571-89908080
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Vech H—tpw_hl
V| —— -
I 1
I I
I I
N — i i
Rectangular Drop i i
i I I
15 Jf"' Veciming-f--— i-— ' f i
1
= f( Triangular Drop ! ! i !
= L P .
I I Ll
£ —»—— ———
:é_.:- 1 ns 1ns
0.5
Vock -t |
p ——™
Iv-
a
1 10 100 1000
tpw — Fulse Width —us
1"":':'i.‘u:milﬂn-
-
t— Pulse Width — ps
14 Vee(min): SVS VLD=1
DCO
PARAMETER TEST CONDITIONS MIH  TYP MAX | UNIT
fincociky | Nipooy=tEDh, FN_8=FM_4=FN_3=FN_2=0, D = 2, DCOPLUS=0 |Vpo=22Vi3V 1 MHz
r . En ALEN 9e0 DEO Ve =22V 0E DEs 128 "
ey M_A=FM_4=FN_3=FN_: 0 = 1 H
(DCo2) AT ATER AT g Voo =2V 03 07 13 :
f FM_B=FM_4=FN_3=FN_2=0, DGO+ = 1, (see Note 1 Jcc=22y 25 56 103 MH
(Dco27) =FN_4=FN_3=FN 2=0.DCO+ = 1, (see Note 1) Voo =3V 27 61 13| -
FM _B=FM 4=FN 3=0,FN 2=1; DCO+=1 Vop=22V 0T 1.3 23
fipcoz) - MHz
Vog=3V 0E 15 25
) . 1 Vep =22V 57 108 18
(DCO27) | FM_B=FN_4=FN_3=0. FN_2=1; DGO+ = 1, {see Note 1) Voo =3V 5r 121 ap| MHz
Voo =22V 12 2 3
fDco2) FM_B=FM_4=0, FH_3= 1, FN_2=x: DCO+ =1 MHz
Vee=3v 13 22 3.5
] - - Veop=22V g 155 25
L = = =i 4+ =2
(DCO2T) FM_B=FM_4=0, FN_3= 1, FN_2=x, DCO+ = 1, (368 Note 1) Voo 3V 03 178  2a5| MHI
r . - - Vpog =22V 18 ZH a2 "
f M_A=0, FM_d= 1, FN_3= FN 0+ = 1
(bcoz) ST PR L PR PR LA Voo =3V 21 34 52| ¢
I FM_B=0,FM 4=1,FMN 3=FN 2 DCO+ =1 N 1 ZCCZ22y 5o 1o N MH,
=0, =1, = FI =x: =1, ol
|Dcoz7) * * = 1. (see Nota 1) Y=Y e ‘
r i N ACEN SeEN 2o DO Vee =22V 28 42 62|
ey M_#=1, FM_4=FN_3=FN_2- 0+ = 1
(Dcag) - PRATER AT S LA Voo =3V 42 83 92| ¢
I FM_B8=1FM 4=FM 3=FMN 2=xDC0O+ =1 MNole 1) Yec=22V = 32 b MH,
(DCo2T) =1.FN_4=FN_3=FN_2=x.000+ = 1. {300 Note Voo =3V W 45 70 ‘
a p ¢ 2<TAP =20 1.06 1.13
E NDCOR = fNDCO) TAP = 20 " 7
(i Temporatura difl, NypCo) = D1EOh, FN_B=FN_a=FN_3=Fn_2=0 |Voo=22V =02 <03 =04 e
D=2, DCO+ = 0, (see Note 2) Vop =3V 02 03 04| "
Drift with Vo, variation, Nipco) = 01E0h, o 5 15wy
Dy FHN_B=FN_4=FN_3J=FN_2=0 D=2, DCO+ =0 (see Note 2)
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[

(Do {DCo
Tocomy Mooz : |

|
B = B
|

i = Tttt
a 18 24 3.0 X —d40 —20 [u] 20 40 G0 &5
Voo -V Ta— "G
15 DCO Vce
i
&l Legend
§- Tolerance at Tap 27
DCO Fraquency
Adjusted by Bits
2%t0 2%in SCAI (N (g0
Tolerance at Tap 2
= Crwerlapping DCO Ranges:
uninterrupted frequency range
FMN_2=0 FH_2=1 FMN 2=x FN_2=x FN_2=x
FH_3=0 FH_3=0 FH_3=1 FN_3=x FN_3=x
FMH_4=0 FH_4=0 FH_4=0 FH_4=1 FH_4=x
FH_g=0 FH_g=0 FH_8=0 FH_g=0 FH_g=1
16 FN_x DCO
LFXT1 notel
FPARAMETER TEST CONDITIONS MIN TYF MAX | UNIT
QECCAP =0, Vo =22V I3V 0
OBCCAP =1, Vo =22V/I3V 10
Cxing Integratad Input capacitance OBCCAP = 2, Ve =22V 3V 4 pF
QSCCAP =3 Voo =22V i3V 18
QECCAR =0, Voo =22V Iav 0
- | OSCCAP =1, Vpp =22V 3V 10 .
_. Integrated outpat capacits }
(xouT)  Integrated oUipUl CaRacRaNCe I SCCAP =2, Vear =22V 13V 14 P
QSCCAP =3, Voo =22V /3V 18
XT2 notel
PARAMETER TEST CONDITIONS MIN NOM MAX umMIT
Xeim Intngrated input capaciance Voo =22VAav 2 pF
XeouTt Imegrated oulpul capacitance | Vep =22VAY 2 pF
X W 0.2 =W, W
ol Input levels at XIN, XOUT Voo =22Vav 53 £
XINH 0.8 =Vee Voo L'
USARTO,USART1( notel)
PARAMETER TEST CONDITIONS MIN  HOM MAX | UNIT
Vo =22V 200 430 800
i) USARTO: deglitch time — : n
Voo =3V 150 280 500
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12 ADC
FPARAMETER TEST CONDITIONS MIN  NOM MAX | UNIT
M and DVoe ane connected togather
Avoo Analog supply Avgs and DVigg are connected logether 22 36| v
vollage W -y =0
(A ES) (DWES)
VREF+ -
0 mA = Ij| nad) = 0.5 mh
VG Giming
VREF. VREF+ %
0.5 MA < I gad) S 1.5 mA 550 mV
REF2_5V = 1 far 2.5 - ) . .
Positive buili-in busilt-in reference Vog=39v zZ4 Z5 28
VO[REF+) raference vohage REF2 5V = Ofor 1.5V v
otput busilt-in reference Vpp=22Wav 1.44 i85 186
IWREF+1 = IWREF+_max)
Load currant oul of V=22 oo 0.5
ILIVREF+) VREF+ tarminal Vep =3V T ™
IvREF+) = 500 pA L1000 A | yee =22V +2 | LEB
.ﬂlmulug input voltage <075 V-
. Lﬂnd-r.unmn:REF BEF? BV =10 Voo =3V +2
ILWREFs regulation WV + -
! } sweminal IREF+) = 500 A £ 100 pnA
Analog input voltage ~1.25V. |Voo=3V +2 | LSB
REF2_ 5V =1
I =100 pA —» D00 A
Load current [VREF+] ! gl
N VCC =3V, ax ~0.5 x VREF+ -
L vrers)? ragulatian VREF Error of conversion resuit CivrEF+) = SuF 20 ns
terminal
<1 LSA
Pasitiva adlermal
Vral{VREF+) refarence vollage VeREF+ > VREF-/VeREF- (see Nola 2) 14 Viavce) v
input
Negative extarnal
Viel(WVREF- VeREF-) reference vollage VaREF+ = VREF-NVaREF - (sea Mote 3) 0 1.2 W
npit
12 ADC
PARAMETER TEST CONDITIONS MIN NOM MAX | UNIT
(VoREF+ Differential external
o -
reference voltage VeREF+ > VREF—-/VeREF- (see Note 1 14 v v
VREF—/VeREF-) input 9 ( ) (AVCC)
All P6.0/AD to P&.7/A7/SVSIin terminals. Analog
Analog input voltage | inputs selected in ADC12MCTLx register and
Vi(P8.x/AX) range (see Note 2) P&Sel.x=1 0 Viavee) v
0=x= T Viavss) = Vi(Pe.xiix) = V(AVCC)
Operating supply f(ADC12CLK) = 5 MHz Vog =22V 0.65 1.3
I currentinto AVg | ADG120N =1, REFON = 0 mA
DD(ADC12) terminal SHT0=0, SHT1=0, Ve =3y 08 16
(see Note 3) ADC12DIV=0 cC : :
Operating supply _
: flapc12CLK) = 5 MHz
f“rre.m l'”to AVcc | ApcizoN =0, Vec =3V 0.5 0.8
erm';al 4 REFON=1,2_5V =1
IDD(REF+) (see Noto 4) mA
Operating supply r{ADC"ZCLf) =5 MHz Voo =22V 0.5 0.8
t Note 4 ADC120N =0,
current (see Note 4) | peron = 1,2 5v=0 Ve =3V 0.5 0.8
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12 ADC

PARAMETER TEST COMDITIONS MiN HOM MAX | UNIT

Satile tirme of inemal
IE[REF_ON}T referance voltage (See
Figure 17 and Mote 1)

IpvREF+) = 0.5 mA, CoyrEFs) = 10 pF, 17

VREF= = 1.5V, Viawee) = 2.2V ms

ADC12CLEK) Emor of convarsion rasult = £2 LSE | 2.2V 5 MHz
; ADC120MN=0 [ ADC120LEY = 'l..l'cu:i.i\l'n':}
flADC1208C) fanc1zoncil { ! by a7 8.3 | MHz

AV CC{min)S WAVCC Ao O imax ). = o oA
CWREF+) = 5 uF, internal oscillator, Voo=22ve
foge: = 3.7 MHZ 16 6.3 MHz

2,06 361 | ps

e Conversion tims -
AVecimin = Viavoo) ® Voo imax), 13=ADC1 200V
E xtirmal rADC-"I 2Ly from ACLK or MOLE or SMCLK; 1 o
ADC12SSEL « 0 ADCIZCLK

Ig[ﬂDG‘IEGN‘IIL Santtles firmwe of the ADC "“"l’.-ﬂ[n'un] < VI’A“."['.-E-:I < .I'-i.'u'r_‘r._(mng (e Mobe 2) 100 ns

ViaWCo_ming = Yiavoo s ] N
VAVCE_max) Voo =3y 1220
Rifsource) = 400 L1, Z; = 1000 £3,
Ysample)? Sampling fime E‘.,E= e e
1 = [Rifsource) ** Zil % Cj. Ven = 22V 1400
(se0 Mota 2)

CWREF+ &
100 pF +
1auF + HREF (ON] — 0.66 x CVREF+ [ms] With C[VREF+] in uF
1uF =T
s 'l L :_..
1 msa 10 m= 100 ms IREF (M)
17 Tref(ON) VREF+
12 ADC
PARAME TER TEST CONDITIONS MIM MOM M | UhT
1.4 = (VeREF+ — VREF—VeREF—) min= 1.6V 2
Eqy  Integral Inearty srrar LEE
0 e Y 1.6V < (WeREF+ — VREF—VEREF—) min < sy e 0T

{(VeREF+ - VREF-WeREF—imn = (VeREF+ —VREF-"VeREF-),
CoyREF+) = 10 uF (lantalm) and 100 nF jcaramic)
{VeREF+ —VREF-WeREF-imn = (VeREF+ —VREF-"VeREF-),
Eq  Ofsat armar Imernal mpedanese of souee Bj< 100 00, +2 1 | LER
CoyREF -+ = 10pF dlantalmj and 100 nF jcaramic)
{(VeREF+ - VREF-WaREF—imn < (VeREF+ - VREF-"VaREF-),
CWFIEF+:| =10 pF {lantalimj and 100 nF {oaramic)

{(VeREF+ - VREF-WaREF—imn < (VeREF+ - VREF-"VaREF-),
CWFIEF+:| =10 pF {lantalimj and 100 nF {oaramic)

Ep  Diterentia linearly ermor 1] LEB

Eg  Ganemor £1.1 12| LEE

EiTy Tola unadjusted aror

18 VREF-/VeREF
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From DVcc1/DVecz
Power
Supply =
- —> DVsgg4/DVss2

AV
ce MSP430F43x

AVgs MSPA30F44x

Apply External Reference (VeREF+)
or Use Internal Reference (VREF+)

—  VREF+ or VeREF+

Appl
Extper:'rral VREF-/VeREF-—
Reference
10 uF 100 nF
From L g ’JD DVeoc1/DVecz

Power _II—_—__f
Supply =

y

—> DVss1/DVssz2

AN

cc MSP430F43x
AVgs MSP430F44x
10 pF 100 nF
Apply External Reference (VeREF+)
or Use Internal Reference (VREF+)

—» VREF+ or VeREF+

10 unF 100 nF
Reference Is Internally —j» < _» VWREF-"VeREF-—

Switched to AVgsg

19 VREF-/VeREF-=Avss
12 ADC Vmid
PARAMETER TEST CONDITIONS MIN  NOM MAX | UNIT
|COSENSOR) ﬁxu;z ﬁm:lunent V{REFON) = 0, INCH = 0Ah, Vog=22V 40 120 "
{sea Nata 1] ADCAZ0N = NA, Ta = 25°C Voo =3y B0 160
1 =1, = N
Visensor)T ';f'f jﬁ” 1, INCH = 04Ah Voo =22Vay ogs  osess | mv
W(SENSDHLT ADCI120N = 1, INCH = OAh Voo =22V 355  3.55:3% | mVPC
Sampila tirme reguined i . _ N
ADCIZ0N = 1, INCH = GARh,
tsisENSOR)T  channal 10 is salectnd e Vpo=22waEy an §s
{see Note 2) Error of commarsion resull = 1 LSE
ADCI20N = 1, INCH = 08h, Voo=22Y 1.1 1.120.04
Vimio) AVCC dividar at channtd 11y, s 0.5 x Viavee) Ve =3V 165 15:004|
On-tima if channal 11 s ADCTZ0N = 1, INCH = 08h, -
+':0N—VM|0:' selecied (see Node 3) Error of commersion resull < 1 LS8 Vog=22VAv N ne
JTAG
PARAMETER TEST CONDITIONS MIN  HOM  MAX | UNIT
f TAGIT: TCK fracy oo 229 = : MH
(TCK) o [ LNy - - z
(58 Mot 4) Vee=3av DG 10
Pull-up resistors on TMS, TCK, TDI (see Note 1) |Voo =22V Y 25 60 90 ] ki
Supply vollage during fuse blow condition,
VaoiFe) ThA = 25°C 25 y
JTAG Tusa . ” ) r
W Fuse-bi ol . I y Node 3 & T
(FB) (506 Nots 2) use-biow voltage, F versions (see Nola 3)

Supply current on TDI with fuse bicwn 100 | ma
liFE) Tiemwe 10 bikonw thee fuse 1] ms
lipD-PGM) | Fovarsions only | Surrent friem DV when programming is astive Vg = 2TVEE Y 3 5] ma
l{DD-Erase) | (588 Nole 4) Curment from DV whin enase is aclive Voo =27 WaEY 3 51 ma
. _ __ Wrilederane cycles 104 100 Cycies
{ratentian) -versions only Data retention T = 25°C 1040 WEAMS
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PL P10 P15 /
ol [ Pad Logic
t 1 o
CAPD.x . D ]
P1SEL.x - T a: I.;;u.
o .
PADIR.x 4—"g 1: Chutput
Direction Control " L D uie
From Module Y L o Pix
PIOUT.x ] - S
Maodula X OUT L b . - 7T P1.OITAD
< PLATANMELE
L[}_+' P1,2TA1
- h,

PAIM. = -4

Module X IN =] D

P 3TBOuHISVEOLE
PLATBCLK/SMCOLK
PLSTACLK/ACLEK

PUIE.x
PilRQ.:ﬂ—C]— a EMN Pt gt
Edge
LEL=E e s
Mnias Mcwe S PIIES.x P1SEL.x
P1 P1.6,P1.7 /
S — T
u} T
il i
~ Mate: Partfuncian i actie § CAPDS = 0 | LD__I_
CAPDE
="_
PI1SEL & |
PADIR.G ljt': | P16
FADIR.G 14 AR
FA0UT.6 —i‘.',. |
OVss — L~ |
P1IN.E - I
=] |
| L9
unu=a <] D |
e
PR 4—(_|_p"“ EN [Erm—
E
FIFG.T i e
PIES:  PSELx
r———————————— |
| Comparalor_& PICA |
I Acc CaREF l caEx |
| LT | A0
| CaF }
ooy | I
- ] n | Cal
1o Timiar Ax | I
RSy =
l CAREF 3 Reference Bleck l
| |
- _
o I,Ir________EdEg.c_'i
1 [
“ H o<l
CAPD.? Ploda:  Por funclion is sctiva FCAPD.r =10 L! E J
FASEL 7 - | 0: nput |
FADIR.7 ] - | 1: aulpul | .
PIDIR.7 1o I I ':.;i.:'
PACUIT 7 ?.:, | |
Dvgs V I Bus V I
PHIH.7 - | kaapar |
| !
uraed %] D I ‘:‘D'—l I

F1E.7
PAIRG. O
&

FFGT

EFL |

-
o

niamapt
Edga
Baladt
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P2 P2.0,P24 P25 /
r - Pad Logic |
DVSS ] actegt
DVSS ! Dh I
| I
il _i
P2SEL x . ’_ 0: Input |
P2DIR.x - 1 1: Output I
Direction Control 1 T
Fram Module | [ |
P20UTx i’ | |
Module X OUT
. L~ I I P2.0/TA2
[ | P2.4/UTXD0
P2IMN.X o | | P2.5/URXDO
L
= I s I
Module X IN #f— <] D L JI
P2IE x
P2IRG x Q—G; ENj Interrupt
rarcx |2 Edge
Set |4 Select
P2IESx  P2SEL.x
Dir. Control Module X
PnSel.x PnDIR.x from module PROUT.x ouT PniN.x | Module XIN| PnlE.x PnlFG.x PnIES.x

P23el.0 P2DIR.0 P2DIR.O P20UT.O | Outzsig.T| P2IN.O ccizat P2IE.0 P2IFG.0 P2IES.0

P2Sel4 | popiR.4 DVee pzouT4 | uTxDo? | P24 unused PoIE 4 P2IFG.4 P2IES.4
P2Sel5 | popIRS DVss P20UT5 DVss P2IN.5 urxpo# P2IE 5 PIIEG.5 P2IES.5
P2 P21 P23 /
"__________.w;.:;}
DWSS [

—_——————————

Bk IN o pany I

- ATROUHEEO
| FISEL 3 | “
R 4 —L

PR3ELx

PR x [ ]
Direciion Control
Froam Moculs

PO

—

5

Maduls X OUT s L —
e 1 P2 TR
[ Fz.&mai
P3N« , P2.XTE2
- P 3 ]
Moduls X N =] ] ‘ L 1
PZIE x
FARD = - & = rbgrrapt
rarcs |- Edge
Gt Sl
PIES x PISFL x
PnSel.x | PnDIRx | DI Control | pooyry | MeduleX | ponx | Module XIN| PniEx | PnIFGx | PnlES.x
from module ouT

P2Sel1 | P2DIR.1 PZDIR1 | P20UT1 | Outosig.T| P2IN1 SO0R T | P2iEA P2IFG.1 P2IES.1

P2Sel2 | P2DIRZ | P2DIR2 | P2OUT2 | Out1sig.t| P2z S8t | P2E2 | P2FG2 P2IES.2

P2Sel3 | P2DIR2 | P2DIR2 | P2OUT3 | Outzsig.T| P23 Q28+ | P2ies | ParFes P2IES.3
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P2 P26

ForLCp®

P2.7

I Fon aclive
P " - R ———
Segrmen o function active [

Paud Logic -I

Segment o

SELY ——— 88—

D

www.lierda.com

|
- =1
“ o | @ Ing |
F20IR.x i) 1 Chipul
Direction Conirol 1, l
Frem Module |
PROLIT & | e p—
\ 1 o
Moduie X OUT a | P2 AICAOLTIS 184
| P2 TADCAZCLKIS 164
P2IMN.x | $Segmen funclicn
I only mvailihle with
| MSP430xd 3PN
Module X 1N <] D JI
|— FZIE.x .
PR x o Erges Irlrgt
PEIFG ® Edge
Sel—4 Salect
PESx P28ELx
PnSelx | PnDIRx | DI Control | g qypy | ModuleX | poNx |ModuleXIN| PnlEx | PniFGx | PniESx | PorticD
from module out
P2Sel6 | P2DIR6 | P2DIR6 |P20UT6 | cAOUTY | P2IN6 | unused poEs | Parce | P2ESS | 0:LCOM<4on®
P2Sel.7 P2DIR.7 FPZDIR.7 P20UTT | ADC12CLKS| P2IN.T unused FZIE.7 P2IFG.7T | P2IES.T 0: LC.DI\.IKtmh1
P3 P30 P33 /
LCDM.5 —F=~ —i MSP430x43xIPN (80-Pin) Only
LCDM.8 | 0: Paort active ) )
e L 10 Segment xx function active
LCDM.7 [l r Pad Logic |
L 4 | |
s x43xIPZ and x44xIPZ have not segment | DJQ |
sgment xx Function an Fort P3: Both lines are low. | |
1 |
P3SEL.x 0 | 0: Input |
P3DIR.x - | 1: Output
Direction Control 10 I |
Fram Module | | |
P30UTx | |
4 &
Moddle XOUT ’ l/ | Eus V I P3.0/STEO/S31T
| EEpEr, X
| | P3.1/5IMO0/S30T
P3.2/SOMI0/S29T
ol
P3IN.x - I I Pa.3/UCLKO/s28t
| j > |
L |
Module X IN <] D
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Diraction Modu
PaSelx | PnDIR.x Conitrol PROUT.x {:IIJII' A PriN.x | Module X IN
Froam Mol
PaBel 0 PR O Dz PAOLTO Vg P3IN.O STENin)
F35al1 FIIR.T | DCM_SIMOO] FI0OUTY | SIMOcl)] F3INA SIMOH in)

P3Bgl2 PADIRZ | DCM_SOMID] PIOUT2 | SOMID{oul] PIIMN.2 SO0 in)

Pa8al 3 PAIRY | DCM_LICLKD PIOUTE | UCLKNoull] P3IN3 LHCLEG{in)

T 524 to 531 shared with port funclion only al MSPA30x43xIPN (B0-pin OFF)

i “Direction Control for SOMI
|s¥Ne I {avme
S DCM_SIMOO
R DCM_UCLKD I M- ——4 DCM_SOMID
| I
|

(I |

P3 P34 P37 /
0 Port aclive r -
1: Bagment xx function actie P
LEOM.7T or vESt Pad Logc
Segmenbot or DVEST M
TRoutHir# or DVSSE -D—|
—_
P3SEL.x — 1 0 npu
PADIR.x 1: Output
Diraction Conirol
From Module L
PAOLIT & .
Module XOUT
w3PH | elEIPE | eddx
80-Pin 100-Pin
PaIN % 44
. Pa4szT | P34 |PaaTER
= 35526 | P35 |PasTRd
P3BSZS | P36 |PIETES
Mot X 1 ey L Pa7szd | P37 | PRWIEG
Mok dzx=7
]
| Mordule M of pin
| P1ATBCUIHEVSOu
P1DIH.‘3§D—' TBoutiZ
I PASEL2 D—
' b ——— ]
I P3SELx
e
Prselx | PnDIRx | o COMl | prours | MR X prine | Module xIN
Pasdd | paOIRA | pspiRa | PaouT4 | DVSSS | opapg | pmusedd
pases | PAOIRS | paoiRs | Paouts | DYSSR[ pams | sed
PIS46 | P3OIRE | papRe | PIOUTE E'L*'ﬁg- [ E'E'f;idﬂ
Pasel7 | PAOR7 | pamRy | Psouty | DVSSR T pang | NS
+ MSPY 303 P
1 MS P 30x43HPZ, MEPA20xM 5 PE
§ MSPARmd L
B SPA3m 4
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o Port aclive
1: Segment xx function aclive -1
PertiLCod T Pad Logic I
Sagment xx m ]
HL |
PASELx — o gt I
PADIR.x 1: Oulput |
Diraclion Contncd |
From Koduls | L
PAOUIT | - l
Module X 0T I f
Aol I B L | =a3ePN) si3xPz
I | 80-Pin | 100-Pin xddx
| | OFP: CFP:
PAIN.x | |
| | Pamsz| panssa| parsse
‘ﬂ | :D—I pa.&sa | P4emas| Pasmas
L J| passd | PassaE| poscLKISE
Madue X IM [ 0 p—— ! -— P4 s | Pawsar] P4 asMONSEIT
p4.4ss | P44s3s| P4 aSIMONSE
Mo Osxs? pd 5T | P4.2s30| P4 2STEUSG
p4Uss | P40 Pd_1URKD
pd.wsal pa Pd_OILITXE
Diraction Module X
PnSelx | PnOIR.x Control PniCUTx auT PriM.e | Module X1M
From Maodule
PADIR. O et
PASSLO | PADIRD | pgnpy | PAOUTO | i PAIND | inused
PADIR. 1T ” urussd
paS=l 1 | PADIRA Dvesy P4OUTY | Dvgg pana | ATt
T _ unuse
PaS<l 2 | PADIRZ pé,E'SHSE p4oUTE | Digg PNz | STETin
PADIR3 Dvsst trusect
PSel 3 ‘ PADIR. 2 ||:|c:r.1_5|r.1|:n11 | P4OLT 2 |5"'1Dﬁ:°u.,¢ | PN | SIMOT (Nt
P4LIRA.T Dvest Urused,
Paseld | PaDIRA | ABeRiy [ PAOUTA | oSS PN | SOMIGng
PADIRS T " nused
PaSels | PADIRS o Uc P4OUT 5 Ovsst PAIME | UCLKIfin)
D K_UCLK 1y U:L}}.?I_ns:\ul:l* UCLK {inj:
PASE 6 ‘ PADIR. 4 | PADIR.G |F'=1C|UT.6 | Ovssg pam.sl nused
PSel. 7 | PADIR.S | PADIR.T |p4-::u_|1.r| Vs | PdIH.Tl nused
T Sigral at MSP430m4 3%
FSignal at MSP430mdx
g
DEVICE FORT BITS PORT FUNCTION LCO SEG. FUNCTION
34 3xlPM 20-pin OFF Pd.0.. P47 LCDM «= 020h LCOM = 020h
*x43xIPZ 100-pin QFP P42 . P45 LCOM < 0ECh LCDM = OECh
xebitxl PZ 100-pin QFP P46 .. P47 LCOM =< 0C0h LCDM = 0C0h
Diraction Confrol for SIMO1 and LCLEA Cirection Control for SCOMI

SYMC
S‘r’:‘:li:1 '— Do SIMOA ] ’— DCM_S0MN
S;-,; 1 DCK_UCLEA ST 1
- STE -

STE

4
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P5 P50 P51 /

. e e e e e et e
0 Port aclive Segment Pad Logic
TRILCD 1: Bagmen! funclion aclive

I S—
PSSELx Paort Pad Logic
PsDIR.x
Direction Confrol » |
From Modue |
PsSOUT.x |
Medule X OUT L~ pe 01
P5.1IED
PsIN.x
|
Module X I <] O Jl
Mok O=x =i
Pnselx | PnDiRx | HitConiel | opogg, M"SE'TEK PulMx | Moclule X M Segment PortLeD
PSSal0 | PSOIRLD PSOIR. 0 PSOUTO DVeg PsIF.D unussd s1 0: LCOM<20h
Pssall | PsOIRA PSR PSOUTA DVas PsIn.1 unsed s0 0 LCOM<20h
P5 P5.2 P5.4 /
0: Port activa r JE—
felen 1: LCD funclion adive } Pad Logic
LCO signal | Dh
iH
PSSELx :
PsOIRx Z
Jireelion Conirol 1 » |
From Keduls
PsOUTx '1 .
Module X CUT a - ]’
| Ps.2/GOM1
I Ps.3/C0M2
Psit.x P5.4ICCM3
] |
Modue X 1N g U | .
Mote: 224
Dir. Contrel Module X I —
PnSel.x | PnDIRx | ¢ L'I\IITI n?gdrme PROUTx 'JDL‘,'TE' Pl | Module XN LCD signal PortLCD
PsSel? | PsODIRZ | PsDIR2 | PSOUT? Vs PEINZ | unused CoM1 PSSEL.2
PsSd3 | PsDIRA | PsDIRA | PSOUTS DVsg PEINA | unused COoMZ PSEEL 3
PsSedd | PsOIRA | pspipd | PSOUTA DVsg PSINA | unused COM PSSEL.4
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P5 P55 P57 /
0: Paort ackes '_
—_— 1: LCD function active |
PordLCD 1
LD signal |
I
1l
PSSEL.% r
PSOIRx fy
Direction Conirod 1, L
From Madule .
PSOUTS Ly . —
Medule X OUT L —
F5.5R13
PR AR21
| P5.7/R33
PR | |
I
I
Module X IN L
Dir. Control Module X e
PnSel.x PnDIR.x from module PnOUT.x ouT PniN.x | Module X IN LCD signal PortiLCD
P5Sel 5 PSDIR.5 PSDIR.5 PSOUTS DVgsg P5IN.5 unused R13 P5SEL.5
P5Sel.6 PEDIR.G PEDIR.G PSOUT.E DVss PEIN.6 unused R23 PSSEL.6&
P5Sel.7 FSDIR.7 PSDIR.7 PEOUT.T DVgg PSIN.7 unused R33 P5SSEL.T
P6 P6.0 PG6.6 /
X -
P6SEL.x
PEDIR. X M——— _ 0: Input
Direction Control —————————T—8 1: Output
From Module 1
Pad Logic P6.0/AD ..
P6.6/A6

PEOUT.x B———
Module X OUT =] 1 /<:>

— Bus Keeper

P6IN.x B »

Module X IN <] D

From ADC —»
To ADC — 04\
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PnSelx PnDiR.x F?;::“c:.‘:gr'e PROUT.x Module X OUT PrlN.x Maodule X 1IN
PES8L0 PEOIR.D PEOIR.D PEOLIT.O Dvee PEIMNLO uinLRsd
PESal1 PEDIR.1 PEDIR.1 PEOUT.1 D‘JE PEIM.1 unused
PiSal PEDIR.2 PGEDIR.2 PEOUT.2 DvVss PEIM.2 unused
PESald PEDIR.3 PEDIR.3 PEOUT.3 DVgs PEIM.3 unused
PESal4 PEDIR.4 PEDIR.4 PEOUT.4 DVes PHIN.4 unused
PESal5 PEDIR.S PEDIR.5 PEOUT.S DVgg PEIM.5 unused
PESaLE PEDIR.G PEDIR.G FEOUTE D'n."ss PEIN.G unused
P6 P6.7 /
PESEL x B——v | .
VLP(SVS|=158——— —0 _
PEDIR.x B———————— 0z Input )|
Direction Control i 1: Qutput —
From Module 1

PEGUT.! ——

PE.TIATISVSIn

Maduls X OUT ;
= Bus Keapoer
PEIN.x B -[ é !:l
Module X IN <] 0
Fram ADC ==
To ADC—% i‘ku
Ta Brawnout/SVE Madule
Dir. Control
PnSel.x PnDIR.x PnOUT.x Module X OUT PnIN.x Module X IN
From Module
P6Sel.7 PEDIR.7 PEDIR.T PBOUT.7 DVgg PEIN.7 unused
JTAG
MSP430 TDI JTAG POR JTAG
ITF 3V 1mA 5V 2.5mA
TDI
TMS TMS TMS
POR
TMS 23
TMS
Tima TMS Goes Low After F‘DH—"
THS
ITF —
ITOI
23 MSP430x43x/44x
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JTAG TCK TDI TMS

TDI/TDO

|
|
|
|
|
|
—

|

|

|

|

|

| =

I JTAG I I ——_Teomo —

| | Controlled -

| | I by JTAG PVecc I

|

| | 1D |

| I 2 q |

I Pl = < |

I P |

| |

l !4. I —] Burn and Test |

| i | Fuse |
o == |

I | - — ™D —

| Test |\ Fr— " —..

DV

| and | I cc I

| Emulation | ™S |

I Module i | ~a — s <1 |

| | - —— TmMs —-

| | r " - - - - /"

| [ DVee |

I I : TCK I

: — —t g |

| |, - —fp———— - ———— Tk —

- 1

PN(S-PQFP-G80)

RST/NNMI

Tau — 50 ns
D
Brownout G Q U

e
1

TCK

b‘ - t"-i :T:[‘:H 0,08 ()]
&0 | a
_HAAAARRARAAAAAAARGAN
:au:u__r_h(_‘| J_-_f 7
LREEELEEREREREELEEEL
.11 2,50 TYP rjn J‘T:
a :f:: sa ¥ 0,0% MIN
- :%: "
i
} J_L{_-U.EUUUU.IU:UU.UUUJ.-_[L-L l_b_
| 404013508 11196
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