MSP430x43x1, MSP430x43x, MSP430x44x1, MSP430x44x

MIXED SIGNAL MICROCONTROLLER

SLAS344G - JANUARY 2002 — REVISED OCTOBER 2009

® |ow Supply-Voltage Range, 1.8 Vt0 3.6 V

® Ultralow-Power Consumption:
— Active Mode: 280 uA at 1 MHz, 2.2 V
- Standby Mode: 1.1 pA
— Off Mode (RAM Retention): 0.1 pA

® Five Power Saving Modes

® Wake-Up From Standby Mode in Less
Than 6 us

® 16-Bit RISC Architecture,
125-ns Instruction Cycle Time

® 12-Bit A/D Converter With Internal
Reference, Sample-and-Hold and
Autoscan Feature

® 16-Bit Timer_B With Threet or Seven#
Capture/Compare-With-Shadow Registers

® 16-Bit Timer_A With Three
Capture/Compare Registers

® On-Chip Comparator

® Serial Communication Interface (USART),
Select Asynchronous UART or
Synchronous SPI by Software:
- Two USARTs (USARTO0, USART1)f
- One USART (USARTO)*

® Brownout Detector

® Supply Voltage Supervisor/Monitor With
Programmable Level Detection

® Serial Onboard Programming,
No External Programming Voltage Needed
Programmable Code Protection by Security
Fuse

description

® Integrated LCD Driver for up to
160 Segments

® Bootstrap Loader

® Family Members Include:

- MSP430F435, MSP430F43518$:
16KB+256B Flash Memory,
512B RAM

MSP430F436, MSP430F4361S:
24KB+256B Flash Memory,
1KB RAM

MSP430F437, MSP430F43718:
32KB+256B Flash Memory,
1KB RAM

MSP430F447:
32KB+256B Flash Memory,
1KB RAM

MSP430F448, MSP430F44818:
48KB+256B Flash Memory,
2KB RAM

MSP430F449, MSP430F44918:
60KB+256B Flash Memory,
2KB RAM

® For Complete Module Descriptions, See
The MSP430x4xx Family User’s Guide,
Literature Number SLAU056
T MSP430F43x, and MSP430F43x1 devices
¥ MSP430F44x, and MSP430F44x1 devices
8§ The MSP430F43x1 and MSP430F44x1 devices are identical to
the MSP430F43x and MSP430F44x devices, respectively — with
the exception that the ADC12 module is not implemented.

The Texas Instruments MSP430 family of ultralow power microcontrollers consists of several devices featuring
different sets of peripherals targeted for various applications. The architecture, combined with five low-power
modes, is optimized to achieve extended battery life in portable measurement applications. The devices feature
a powerful 16-bit RISC CPU, 16-bit registers, and constant generators that contribute to maximum code
efficiency. The digitally controlled oscillator (DCO) allows wake-up from low-power modes to active mode in less
than 6 us.

A

This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled with
appropriate precautions. Failure to observe proper handling and installation procedures can cause damage. ESD damage can range

built-in ESD protection.

from subtle performance degradation to complete device failure. Precision integrated circuits may be more susceptible to damage
because very small parametric changes could cause the device not to meet its published specifications. These devices have limited

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 Texas Instruments

testing of all pararﬁeters.

Copyright © 2009, Texas Instruments Incorporated
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MSP430x43x1, MSP430x43x, MSP430x44x1, MSP430x44x

MIXED SIGNAL MICROCONTROLLER

SLAS344G - JANUARY 2002 — REVISED OCTOBER 2009

description (continued)

The MSP430x43x(1) and the MSP430x44x(1) series are microcontroller configurations with two built-in 16-bit
timers, a fast 12-bit A/D converter (not implemented on the MSP430F43x1 and MSP430F44x1 devices), one
or two universal serial synchronous/asynchronous communication interfaces (USART), 48 1/O pins, and a liquid

crystal driver (LCD) with up to 160 segments.

Typical applications include sensor systems that capture analog signals, convert them to digital values, and
process and transmit the data to a host system, or process this data and display it on a LCD panel. The timers
make the configurations ideal for industrial control applications such as ripple counters, digital motor control,
EE-meters, hand-held meters, etc. The hardware multiplier enhances the performance and offers a broad code

and hardware-compatible family solution.

AVAILABLE OPTIONST

PACKAGED DEVICES?

Ta

PLASTIC 80-PIN QFP

(PN)

PLASTIC 100-PIN QFP

(PZ)

MSP430F435IPN
MSP430F4361PN
MSP430F437IPN

MSP430F435IPZ
MSP430F4361PZ
MSP430F4371PZ

MSP430F43511PZ

MSP430F4351IPN
MSP430F4361IPN
MSP430F43711PN

MSP430F4361I1PZ
_40°C 10 85°C MSP430F43711PZ
MSP430F447IPZ
MSP430F448IPZ
MSP430F449IPZ

MSP430F4481IPZ
MSP430F44911PZ

t For the most current package and ordering information, see the Package Option

Addendum at the end of this document, or see the Tl web site at www.ti.com.

t Package drawings, thermal data, and symbolization are available

www.ti.com/packaging.

DEVELOPMENT TOOL SUPPORT

All MSP430 microcontrollers include an Embedded Emulation Module (EEM) allowing advanced debugging
and programming through easy to use development tools. Recommended hardware options include the

following:

® Debugging and Programming Interface
- MSP-FET430UIF (USB)
— MSP-FET430PIF (Parallel Port)
® Debugging and Programming Interface with Target Board
- MSP-FET430U100 (PZ package)
® Stand-Alone Target Board
— MSP-TS430PZ100 (PZ package)
® Production Programmer
- MSP-GANG430
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pin designation, MSP430x4351IPN, MSP430x4361IPN, MSP430x4371IPN
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pin designation, MSP430x4351IPZ, MSP430x43611PZ, MSP430x43711PZ
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P2.4/UTXDO
P2.5/URXDO
P2.6/CAOUT
P2.7
P3.0/STEO
P3.1/SIMO0
P3.2/SOMIO
P3.3/UCLKO
P3.4

P3.5

P3.6

P3.7

P4.0

P4 .1

DVss2
DVcea
P5.7/R33
P5.6/R23
P5.5/R13
RO3
P5.4/COMS3
P5.3/COM2
P5.2/COM1
COMO
P4.2/S39
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pin designation, MSP430x435IPN, MSP430x436IPN, MSP430x437IPN
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P5.0/S1 []13 48 |] RO3
P4.7/S2 []14 47 ] P5.4/COM3
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pin designation, MSP430x435IPZ, MSP430x4361PZ, MSP430x437IPZ

DVced

P6.3/A3
P6.4/A4
P6.5/A5
P6.6/A6
P6.7/A7/SVSIN
VREF+

VREF-/VeREF-
P5.1/S0
P5.0/81

S2
S3
S4
S5
S6
S7
S8
S9
S10
S11
S12
S13

bbbty tot

PZ PACKAGE
(TOP VIEW)
|_
3
3%
>0%5
x 239
T
Q Ex9
_ 2 _33dzo
_ a-o= 65 5222mm<<<285%
0N ,pIIL<L t':Zol:*:tl:l:l:QQl:*:*:':
OV PA-CSEXND=0FRC-ANDIITOHONS—-AOD
S>S 0o oNO0O=200FFrrrrrrrrr-ra AN
< Q<o oAOOkFEFEFEFXXooapoooooooo o o
mininisinisisisisisisisisisisisinisisisininininln
O OO OO OO IJTOAN—T OO OMN OUL ITOHAN— OO N~ O
O OO OO OO OO O)O) O) OO OO GO CO 0O 0O O W W WOWMIMNDMNDMN
O+ 75
Ezo 74
[ 73
O 4 72
O s 71
O e 70
[ g 69
O s 68
o 67
] 10 66
] 11 MSP430F435IPZ 65
12 MSP430F4361PZ 64
] 13 MSP430F4371PZ 63
] 14 62
] 15 61
] 16 60
17 59
] 18 58
] 19 57
] 20 56
O 21 55
] 22 54
] 23 53
] 24 52
] 25 51
O N OO O T~ A MTLUL ONOVDOZO—ANMT LW ONOOO O
AN N AN ANODODOOOMOOONONOOOOOTST T IITTIT T T T T 0
oo oooooooogoood
T OO NMNOVDOOTANND IFTOHLONMNODIO A MST L O©IN
T rmrrrr—r QA AN A AN AN ANANANANOO OO OMOMOMM
DNDODNDDNNDDNNDNDNDNDNDNDNDNDNDHNDND DA
N O S M
s A
oo oo

P2.4/UTXDO
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pin designation, MSP430x4481I1PZ, MSP430x4491I1PZ
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pin designation, MSP430x447IPZ, MSP430x448IPZ, MSP430x449IPZ
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P2.4/UTXDO
P2.5/URXDO
P2.6/CAOUT
P2.7/ADC12CLK
P3.0/STEO
P3.1/SIMO0
P3.2/SOMIO
P3.3/UCLKO
P3.4/TB3
P3.5/TB4
P3.6/TB5
P3.7/TB6
P4.0/UTXD1
P4.1/URXD1
DVss2
DVcea
P5.7/R33
P5.6/R23
P5.5/R13
RO3
P5.4/COMS3
P5.3/COM2
P5.2/COM1
COMO
P4.2/STE1/S39
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MSP430x43x1 functional block diagram

XIN  XOUT DVeciz DVssiz AVoc AVss py P3 P4 P5 P6
8 8 8 8

i._#_ _______ —_— _é____g____ _______ —_ -i
|I -9 AcLk |
Xt I Oscillator Flash Port 1 Port 2 usarto | |
XT20UT = < - L P sncik RAM Port 3 Port 4 Port5 Port 6 |

32KB KB 81/0 81/0 UART Mode
| MCLK 24KB 512B Interrupt Interrupt 81/0 81/0 81/0 61/0 SPI Mode |
I 16KB Capability Capability I
| 8 MHz MAB I
| cPU I
I incl. 16 I
I Registers MDB I
I Emulation Watchdog Timer_B3 Basic I
| Module POR/ Timer - Timer A3 | fsomoarator | | Timer e il

| svs/ wDT 3 CC Reg paralor- Seaments
Brownout Shadow 3 CC Reg 1 Interrupt 1o 34 MUX I
| JTAG 15/16-Bit Reg Vector 23 |
I Interface f I
e # _________________________ L |

RST/NMI
MSP430x43x functional block diagram
XIN  XOUT DVeciz DVssiz AVoc AVss py P3 P4 P5 P6

A S S R S

XT2IN —I-}—I P> acik I
Oscillat
XT20UT sotfator Flash RAM Port 1 Port 2 usarTo | |
| Fils L smok Port 3 Port 4 Port 5 Port 6 I
32KB 1KB 81/0 81/0 UART Mode
| MCLK 24KB 5128 Interrupt Interrupt 81/0 81/0 81/0 61/0 SPI Mode |
I 16KB Capability Capability I
| 8 MHz MAB I
| CPU |
I incl. 16 I
I Registers MDB I
Emulati
I Vodulo ADC12 || watchdog | | Timer_B3 Basic LD I
| POR/ Timer Timer A3 | |comparator | | TMer 1 1oaso | |
| svs/ 12-Bit WDT 3 CC Reg parator- segments | |
Brownout 8 Channels Shadow 3 CC Reg 1 Interrupt 15 34 MUX
| JTAG <10us Conv.| | 15/16-Bit Reg Vector o |
I Interface I
fLep
e e S
RST/NMI
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MSP430x44x1 functional block diagram

XIN  XOUT DVecrz DVssiz AVec AVss py P2 P3 P4 P5 P6
8 8 8 8 8 8
r_#_ SR SO S SV N €UV SN PR . P, . SR, .S
XT2IN I ACLK I
Oscillator
I Flash Port 1 Port 2 USARTO I
XT20UT FLL+ RAM Port 3 Port 4 Port 5 Port 6 USARTT
SMCLK
60KB 2KB 81/0 81/0
| MCLK 48KB Interrupt Interrupt 81/0 81/0 81/0 61/0 UART Mode |
I Capability Capability SPI Mode I
| 8 MHz MAB I
I CPU I
I incl. 16 I
I Registers MDB I
Emulati
I l\r;I];dé:JIIZn Hardware Watchdog || Timer_B7 Basic LCD I
| Multiplier POR/ Timer Timer_A3 Timer 1 |
svs/ WDT 7 GC Reg Comparator_ 160
I MPY, MPYS Brownout Shadow 3 CC Reg A 1 Interrupt F;gT?\;l‘LSX |
| JTAG MAC,MACS 15/16-Bit Reg Vector e |
I Interface I
fieo
L_____________;%_____________________________J
ST/NMI
MSP430x44x functional block diagram
XIN  XOUT DVecrz DVssiz AVec  AVss py P2 P3 P4 P5 P6
8 8 8 8 8 8
r_#_ SR SO S SV N €UV MO PR . P, . L. .S
XT2IN I ACLK I
Oscillat
XT2OUT | scitator Flash RAM Port 1 Port 2 usarto | |
FLL+ Port 3 Port 4 Port 5 Port 6 USART1
SMCLK
60KB 2KB 81/0 81/0
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MSP430x43x1, MSP430x43x, MSP430x44x1, MSP430x44x
MIXED SIGNAL MICROCONTROLLER

SLAS344G - JANUARY 2002 — REVISED OCTOBER 2009

MSP430x43x1 Terminal Functions

TERMINAL
PN Pz DESCRIPTION
NAME NO. Vo NAME NO. Vo
DVccy 1 DVcct 1 Digital supply voltage, positive terminal.
P6.3 2 /10 | P6.3 2 I/0O | General-purpose digital I/O
P6.4 3 /0 | P6.4 3 I/O | General-purpose digital I/O
P6.5 4 /0 | P6.5 4 I/O | General-purpose digital I/O
P6.6 5 /10 | P6.6 5 I/0O | General-purpose digital I/O
P6.7/SVSIN 6 /0 | P6.7/SVSIN 6 I/O | General-purpose digital 1/0O / input to brownout, supply voltage
supervisor
Reserved 7 Reserved 7 Reserved, do not connect externally
XIN 8 | XIN 8 | ICr:)p:]unte;:::ct);t df.or crystal oscillator XT1. Standard or watch crystals can be
XOUuT 9 O [XOouT 9 O | Output terminal of crystal oscillator XT1
DVgs 10 | DVgs 10 | Connect to DVgg
DVsg 11 | DVss 11 | Connect to DVgg
P5.1/S0 12 /0 | P5.1/S0 12 I/0 | General-purpose digital /0 / LCD segment output O
P5.0/81 13 /0 | P5.0/S1 13 I/O | General-purpose digital /0O / LCD segment output 1
P4.7/S2 14 /0 |S2 14 O | General-purpose digital /0O / LCD segment output 2
P4.6/S3 15 /O | S8 15 O | General-purpose digital /O / LCD segment output 3
P4.5/S4 16 /0 |S4 16 O | General-purpose digital /O / LCD segment output 4
P4.4/S5 17 /0 | S5 17 O | General-purpose digital /O / LCD segment output 5
P4.3/S6 18 /0 |S6 18 O | General-purpose digital /O / LCD segment output 6
P4.2/S7 19 /0 |S7 19 O | General-purpose digital /O / LCD segment output 7
P4.1/S8 20 /O |S8 20 O | General-purpose digital /O / LCD segment output 8
P4.0/S9 21 /0 |S9 21 O | General-purpose digital /O / LCD segment output 9
S10 22 O |[S10 22 O | LCD segment output 10
S11 23 O |[snl 23 O | LCD segment output 11
S12 24 O |S12 24 O [ LCD segment output 12
S13 25 O |[s13 25 O | LCD segment output 13
S14 26 O |[S14 26 O | LCD segment output 14
S15 27 O |[S15 27 O | LCD segment output 15
S16 28 O |[S16 28 O | LCD segment output 16
S17 29 o |S17 29 O [ LCD segment output 17
P2.7/S18 30 /0 |S18 30 O | General-purpose digital I/O / LCD segment output 18
P2.6/CAOUT/S19 31 o |s1e 31 o oGligﬁia;I;)purpose digital I/O / Comparator_A output / LCD segment
S20 32 O |[Ss20 32 O | LCD segment output 20
S21 33 O |[S21 33 O | LCD segment output 21
S22 34 O |[Ss22 34 O | LCD segment output 22
S23 35 O |[Ss23 35 O | LCD segment output 23
P3.7/S24 36 /0 | S24 36 O | General-purpose digital /0O / LCD segment output 24
P3.6/S25 37 /0 | S25 37 O | General-purpose digital /O / LCD segment output 25
P3.5/S26 38 /0 | S26 38 O | General-purpose digital I/O / LCD segment output 26
P3.4/S27 39 /0 | S27 39 O | General-purpose digital /0 / LCD segment output 27
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MSP430x43x1, MSP430x43x, MSP430x44x1, MSP430x44x
MIXED SIGNAL MICROCONTROLLER

SLAS344G - JANUARY 2002 — REVISED OCTOBER 2009

MSP430x43x1 Terminal Functions (Continued)

TERMINAL
PN Pz DESCRIPTION
/0 /0 SC 0
NAME NO. NAME NO.
General-purpose digital 1/0 / ext. clock i/p—USARTO/UART or SPI
P3.3/UCLK0/S28 40 Vo | S28 40 0 mode, clock o/p—USARTO/SPI mode / LCD segment output 28
P3.2/SOMI0/S29 41 o | s29 41 o General-purpose digital I/0 / slave out/master in of USARTO0/SPI mode
/ LCD segment output 29
P3.1/SIMO0/S30 42 o |s30 42 o General-purpose digital 1/0 / slave out/master out of USARTO/SPI
mode / LCD segment output 30
P3.0/STE0/S31 43 o | s31 43 General-purpose digital 1/0O / slave transmit enable-USARTO/SPI
mode / LCD segment output 31
S32 44 O | LCD segment output 32
S33 45 O | LCD segment output 33
P4.7/S34 46 I/O | General-purpose digital I/0 / LCD segment output 34
P4.6/S35 47 I/O | General-purpose digital I/O / LCD segment output 35
P4.5/S36 48 I/0O | General-purpose digital I/O / LCD segment output 36
P4.4/S37 49 I/O | General-purpose digital I/O / LCD segment output 37
P4.3/S38 50 /O | General-purpose digital /0 / LCD segment output 38
P4.2/S39 51 I/O | General-purpose digital I/O / LCD segment output 39
COMO 44 O |[COMo 52 O | COMO-3 are used for LCD backplanes.
P5.2/COM1 45 o | ps.2comi 53 o General-purpose digital I/O / common output, COMO0-3 are used for
LCD backplanes.
P5.3/COM2 46 o | ps.aicome 54 Ve General-purpose digital I/O / common output, COMO0-3 are used for
LCD backplanes.
P5.4/COM3 47 o | ps.acoms 55 1o General-purpose digital I/O / common output, COMO0-3 are used for
LCD backplanes.
R0O3 48 | R0O3 56 | Input port of fourth positive (lowest) analog LCD level (V5)
General-purpose digital 1/0 / input port of third most positive analog
P5.5/R13 49 I/0O | P5.5/R13 57 I/O LCD level (V4 or V3)
P5.6/R23 50 o | Ps.e/mes 58 1o General-purpose digital I/O / input port of second most positive analog
LCD level (V2)
P5.7/R33 51 o | Ps.7/R33 59 o General-purpose digital I/O / output port of most positive analog LCD
level (V1)
DVceo 52 DVceo 60 Digital supply voltage, positive terminal.
DVsgo 53 DVgso 61 Digital supply voltage, negative terminal.
P4.1 62 I/O | General-purpose digital I/O
P4.0 63 I/O | General-purpose digital I/O
P3.7 64 I/0O | General-purpose digital I/O
P3.6 65 I/0O | General-purpose digital I/O
P3.5 66 I/0O | General-purpose digital I/O
P3.4 67 I/O | General-purpose digital I/O
General-purpose digital I/0 / external clock input—USARTO/UART or
P3.3/UCLKO 68 Vo SPI mode, clock output—USARTO0/SPI mode
P3.2/SOMIO 69 I/O | General-purpose digital I/O / slave out/master in of USARTO/SPI mode
P3.1/SIMO0 70 I/0O | General-purpose digital I/O / slave in/master out of USARTO/SPI mode
P3.0/STEO 71 I/O | General-purpose digital I/O / slave transmit enable USARTO/SPI mode
P2.7 72 I/0O | General-purpose digital I/O
P2.6/CAOUT 73 I/0O | General-purpose digital I/O / Comparator_A output
P2.5/URXDO 54 I/0 | P2.5/URXDO 74 I/0O | General-purpose digital I/O / receive data in—USARTO/UART mode
3 1,
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MSP430x43x1, MSP430x43x, MSP430x44x1, MSP430x44x

MIXED SIGNAL MICROCONTROLLER

SLAS344G - JANUARY 2002 — REVISED OCTOBER 2009

MSP430x43x1 Terminal Functions (Continued)

TERMINAL
PN PZ DESCRIPTION
110 110 Sc o
NAME NO. NAME NO.

P2.4/UTXD0O 55 /0 | P2.4/UTXDO 75 /O | General-purpose digital I/O / transmit data out—USARTO/UART mode
General-purpose digital I/O / Timer_B3 CCR2.

P2.3/TB2 56 VO | P2.3/TB2 76 Vo Capture: CCI2A/CCI2B input, compare: Out2 output
General-purpose digital I/O / Timer_B3 CCR1.

P2.2/TB1 57 VO | P2.2/TB1 ” Vo Capture: CCI1A/CCI1B input, compare: Out1 output
General-purpose digital I/O / Timer_B3 CCRO.

P2.1/TBO 58 VO | P2.1/TBO 78 Vo Capture: CCIOA/CCIOB input, compare: Out0 output
General-purpose digital I/O / Timer_A

P2.0/TA2 59 Vo | P2.0/TA2 & Vo Capture: CCI2A input, compare: Out2 output

P1.7/CA1 60 /0 | P1.7/CA1 80 /0 | General-purpose digital I/O / Comparator_A input

P1.6/CAO 61 /0 | P1.6/CAO 81 /O | General-purpose digital I/O / Comparator_A input

P1.5/TACLK/ 62 e P1.5/TACLK/ 82 e General-purpose digital I/O / Timer_A, clock signal TACLK input /

ACLK ACLK ACLK output (divided by 1, 2, 4, or 8)

P1.4/TBCLK/ 63 /o P1.4/TBCLK/ 83 e General-purpose digital I/O / input clock TBCLK—Timer_B3 / submain

SMCLK SMCLK system clock SMCLK output

P1.3/TBOUTH/ 64 1o P1.3/TBOUTH/ 84 1o General-purpose digital /0 / switch all PWM digital output ports to high

SVSOUT SVSOUT impedance—Timer_B3 TBO0 to TB2 / SVS: output of SVS comparator

P1.2/TA1 65 /o | p12Al 85 e GeneraI-Purpose digital 1/O / Timer_A, Capture: CCI1A input,
compare: Out1 output

P1.1/TAO/MCLK 66 0 | P1.1/TAOMCLK 86 1o General-pur;?ose Q|g|tal 1/0 /_T|mer7A. _Cap_ture: CcCloB _mput / MCLK
output. Note: TAO is only an input on this pin / BSL receive

P1.0/TAO 67 o | e1oma0 87 e GeneraI-Purpose digital 1/0 / Tlmer_A. Capture: CCIOA input,
compare: OutO output / BSL transmit

XT20UT 68 O | XT20UT 88 O | Output terminal of crystal oscillator XT2

XT2IN 69 | XT2IN 89 | Input port for crystal oscillator XT2. Only standard crystals can be
connected.

TDO/TDI 70 o | Tooro % o) Test _data output port. TDO/TDI data output or programming data input
terminal
Test data input or test clock input. The device protection fuse is

TDI/TCLK 71 | TDI/TCLK 91 | connected to TDITCLK.

T™S 70 | ™S 9 | Test mode select. TMS is used as an input port for device programming
and test.

TCK 73 | TCK 93 | Test clock. TCK is the clock input port for device programming and test.

BST/NMI 74 | RST/NMI 94 | S::eral-purpose digital /0 / reset input or nonmaskable interrupt input

P6.0 75 /0 | P6.0 95 I/0 | General-purpose digital /0

P6.1 76 /0 | P6.1 96 /0 | General-purpose digital I/O

P6.2 77 /0 | P6.2 97 I/0 | General-purpose digital /O

AV 78 AV 98 Analog supply voltage, negative terminal. Supplies SVS, brownout,

s8§ 88 oscillator, comparator_A, port 1, and LCD resistive divider circuitry.

DVgg1 79 DVsg1 99 Digital supply voltage, negative terminal.
Analog supply voltage, positive terminal. Supplies SVS, brownout,

AVce 80 AVce 100 oscillator, comparator_A, port 1, and LCD resistive divider circuitry;
must not power up prior to DVc1/DVico.
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MSP430x43x1, MSP430x43x, MSP430x44x1, MSP430x44x
MIXED SIGNAL MICROCONTROLLER

SLAS344G - JANUARY 2002 — REVISED OCTOBER 2009

MSP430x43x Terminal Functions

TERMINAL
PN Pz DESCRIPTION
NAME NO. o NAME NO. Vo
DVccei 1 DVcce 1 Digital supply voltage, positive terminal.
P6.3/A3 2 I/0 | P6.3/A3 2 I/0 | General-purpose digital I/O / analog input a3—12-bit ADC
P6.4/A4 3 /O | P6.4/A4 3 /0 | General-purpose digital I/O / analog input a4—12-bit ADC
P6.5/A5 4 /O | P6.5/A5 4 /0O | General-purpose digital I/O / analog input a5—12-bit ADC
P6.6/A6 5 /O | P6.6/A6 5 1/0 | General-purpose digital I/0O / analog input a6—12-bit ADC
P6.7/A7/SVSIN 6 I/0 | P6.7/A7/SVSIN 6 I/0 | General-purpose digital I/0 / analog input a7—12-bit ADC, analog /
input to brownout, supply voltage supervisor
VREE+ 7 O | VRER: 7 O | Output of positive terminal of the reference voltage in the ADC
XIN 8 | XIN 8 | Lr:)p::epcﬁgtdf.or crystal oscillator XT1. Standard or watch crystals can be
XOouT 9 O | XOuT 9 O | Output terminal of crystal oscillator XT1
Verers: 10 | Verer+ 10 | Input for an external reference voltage to the ADC
e e, 1| e 1 | s s s e
P5.1/S0 12 /0 | P5.1/S0 12 /0O | General-purpose digital I/0O / LCD segment output O
P5.0/S1 13 I/0 | P5.0/S1 13 I/0 | General-purpose digital I/O / LCD segment output 1
P4.7/S2 14 /0 | S2 14 O | General-purpose digital /0 / LCD segment output 2
P4.6/S3 15 /0 |S3 15 O | General-purpose digital I/0 / LCD segment output 3
P4.5/S4 16 /0 | S4 16 O | General-purpose digital I/O / LCD segment output 4
P4.4/S5 17 /O | S5 17 O | General-purpose digital I/0 / LCD segment output 5
P4.3/S6 18 /O | S6 18 O | General-purpose digital /0 / LCD segment output 6
P4.2/S7 19 /0 | S7 19 O | General-purpose digital I/0 / LCD segment output 7
P4.1/S8 20 /O | S8 20 O | General-purpose digital I/0 / LCD segment output 8
P4.0/S9 21 I/0 | S9 21 O | General-purpose digital /0 / LCD segment output 9
S10 22 O |Ss10 22 O | LCD segment output 10
S11 23 (0] S11 23 O | LCD segment output 11
S12 24 O |Si12 24 O | LCD segment output 12
S13 25 O |S13 25 O | LCD segment output 13
S14 26 O |S14 26 O | LCD segment output 14
S15 27 O |Si15 27 O | LCD segment output 15
S16 28 O |Si16 28 O | LCD segment output 16
S17 29 O |S17 29 O | LCD segment output 17
P2.7/ADC12CLK/ 30 /0 | S18 30 O | General-purpose digital I/O / conversion clock—12-bit ADC / LCD
S18 segment output 18
P2 6/CAOUT/S19 31 o |s19 31 0 (C)i:tr;ﬁ:a:l-gpurpose digital I/O / Comparator_A output / LCD segment
S20 32 O |S20 32 O | LCD segment output 20
S21 33 O |[Ss21 33 O | LCD segment output 21
S22 34 (0] S22 34 O | LCD segment output 22
S23 35 O |S23 35 O | LCD segment output 23
P3.7/S24 36 /0 | S24 36 O | General-purpose digital /0 / LCD segment output 24
P3.6/S25 37 I/0 | S25 37 O | General-purpose digital /0 / LCD segment output 25
P3.5/S26 38 I/0 | S26 38 O | General-purpose digital /0 / LCD segment output 26
P3.4/S27 39 /0 | S27 39 O | General-purpose digital /0 / LCD segment output 27
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MSP430x43x1, MSP430x43x, MSP430x44x1, MSP430x44x

MIXED SIGNAL MICROCONTROLLER

SLAS344G - JANUARY 2002 — REVISED OCTOBER 2009

MSP430x43x Terminal Functions (Continued)

TERMINAL
PN PZ DESCRIPTION
110 110 Sc o
NAME NO. NAME NO.
General-purpose digital 1/0 / ext. clock i/p—USARTO/UART or SPI
P3.3/UCLK0/S28 40 Vo | S28 40 o mode, clock o/p—USARTO0/SPI mode / LCD segment output 28
P3.2/SOMI0/S29 41 o |s29 41 0 General-purpose digital I/0 / slave out/master in of USART0/SPI mode
/ LCD segment output 29
P3.1/SIMO0/S30 42 o |s30 42 0 General-purpose digital 1/0 / slave out/master out of USARTO/SPI
mode / LCD segment output 30
P3.0/STE0/S31 43 o | s3t 43 0 General-purpose digital 1/0O / slave transmit enable-USARTO/SPI
mode / LCD segment output 31
S32 44 O | LCD segment output 32
S33 45 O | LCD segment output 33
P4.7/S34 46 /0 | General-purpose digital I/O / LCD segment output 34
P4.6/S35 47 /0O | General-purpose digital I/O / LCD segment output 35
P4.5/S36 48 /O | General-purpose digital I/O / LCD segment output 36
P4.4/S37 49 /O | General-purpose digital I/O / LCD segment output 37
P4.3/S38 50 /O | General-purpose digital I/O / LCD segment output 38
P4.2/S39 51 /0O | General-purpose digital I/O / LCD segment output 39
COMO 44 O |comMo 52 O | COMO-3 are used for LCD backplanes.
P5.2/COM1 45 /o | ps.2/comi 53 e General-purpose digital I/0 / common output, COMO0-3 are used for
LCD backplanes.
P5.3/COM2 46 o | ps.aicome 54 1o General-purpose digital I/0 / common output, COMO0-3 are used for
LCD backplanes.
P5.4/COM3 47 /o | ps.a/coms 55 e General-purpose digital I/0 / common output, COMO0-3 are used for
LCD backplanes.
R0O3 48 | R0O3 56 | Input port of fourth positive (lowest) analog LCD level (V5)
General-purpose digital 1/0O / input port of third most positive analog
P5.5/R13 49 I/O | P5.5/R13 57 1/0 LCD level (V4 or V3)
P5.6/R23 50 o | P5.6/R23 58 e General-purpose digital I/O / input port of second most positive analog
LCD level (V2)
P5.7/R33 51 /o | p57/R33 59 e General-purpose digital I/O / output port of most positive analog LCD
level (V1)
DVceo 52 DVceo 60 Digital supply voltage, positive terminal.
DVggo 53 DVsgo 61 Digital supply voltage, negative terminal.
P4.1 62 /0 | General-purpose digital I/O
P4.0 63 /0 | General-purpose digital I/O
P3.7 64 /0 | General-purpose digital I/O
P3.6 65 /0 | General-purpose digital I/O
P3.5 66 /0 | General-purpose digital I/O
P3.4 67 /0 | General-purpose digital I/O
General-purpose digital I/O / external clock input—USARTO/UART or
P3.3/UCLKO 68 Vo SPI mode, clock output—USARTO/SPI mode
P3.2/SOMIO 69 /0 | General-purpose digital I/O / slave out/master in of USARTO/SPI mode
P3.1/SIMO0 70 /0O | General-purpose digital I/O / slave in/master out of USARTO/SPI mode
P3.0/STEO 71 /O | General-purpose digital I/O / slave transmit enable USARTO/SPI mode
P2.7/ADC12CLK 72 /0O | General-purpose digital I/O / conversion clock—12-bit ADC
P2.6/CAOUT 73 /0 | General-purpose digital I/O / Comparator_A output
P2.5/URXDO 54 /0 | P2.5/URXDO 74 /0 | General-purpose digital I/O / receive data in—USARTO/UART mode
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MSP430x43x1, MSP430x43x, MSP430x44x1, MSP430x44x
MIXED SIGNAL MICROCONTROLLER

SLAS344G - JANUARY 2002 — REVISED OCTOBER 2009

MSP430x43x Terminal Functions (Continued)

TERMINAL
PN Pz DESCRIPTION
/0 /0 S¢ 0
NAME NO. NAME NO.
P2.4/UTXD0O 55 I/0 | P2.4/UTXDO 75 I/0O | General-purpose digital I/O / transmit data out—USARTO/UART mode
General-purpose digital I/O / Timer_B3 CCR2.
P2.3/TB2 56 VO | P2.3/TB2 76 Vo Capture: CCI2A/CCI2B input, compare: Out2 output
General-purpose digital I/O / Timer_B3 CCR1.
P2.2/TB1 57 VO | P2:2/TB1 7 Vo Capture: CCI1A/CCI1B input, compare: Out1 output
General-purpose digital I/O / Timer_B3 CCRO.
P2.1/TBO 58 VO | P2.1/TBO ’8 Vo Capture: CCIOA/CCIOB input, compare: Out0 output
General-purpose digital I/O / Timer_A
P2.0/TA2 59 VO |P2.0/TA2 79 Vo Capture: CCI2A input, compare: Out2 output
P1.7/CA1 60 /0 | P1.7/CA1 80 I/0O | General-purpose digital I/O / Comparator_A input
P1.6/CAO0 61 /O | P1.6/CAO 81 I/O | General-purpose digital I/O / Comparator_A input
P1.5/TACLK/ 62 1o P1.5/TACLK/ 82 1o General-purpose digital I/O / Timer_A, clock signal TACLK input /
ACLK ACLK ACLK output (divided by 1, 2, 4, or 8)
P1.4/TBCLK/ 63 o P1.4/TBCLK/ 83 1o General-purpose digital I/O / input clock TBCLK—Timer_B3 / submain
SMCLK SMCLK system clock SMCLK output
P1.3/TBOUTH/ 64 1o P1.3/TBOUTH/ 84 1o General-purpose digital /0 / switch all PWM digital output ports to high
SVSOUT SVSOUT impedance—Timer_B3 TBO to TB2 / SVS: output of SVS comparator
P1.2/TA1 65 o | p12mal 85 o General-Purpose digital 1/0 / Timer_A, Capture: CCI1A input,
compare: Out1 output
P1.1/TAO/MCLK 66 o | P1.1TAOMCLK 86 1o General-purpose qllgnal I/0 /_T|mer7A. _Cap_ture: CcCloB _mput / MCLK
output. Note: TAOQ is only an input on this pin / BSL receive
P1.0/TAO 67 o | p1.oma0 87 1o General-Purpose digital 1/0 / T|mer_A. Capture: CCIOA input,
compare: OutO output / BSL transmit
XT20UT 68 O | XT20UT 88 O | Output terminal of crystal oscillator XT2
XT2IN 69 | XT2IN 89 | Input port for crystal oscillator XT2. Only standard crystals can be
connected.
TDO/TDI 70 o | Toorol 90 1o Test _data output port. TDO/TDI data output or programming data input
terminal
Test data input or test clock input. The device protection fuse is
TDI/TCLK 71 | TDI/TCLK 91 | connected to TDITCLK.
™S 70 | ™S 9 | Test mode select. TMS is used as an input port for device programming
and test.
TCK 73 | TCK 93 I Test clock. TCK is the clock input port for device programming and test.
BST/NMI 74 | RST/NMI 94 | Sc;arrtweral-purpose digital I/0 / reset input or nonmaskable interrupt input
P6.0/A0 75 I/0 | P6.0/AO 95 I/O | General-purpose digital I/0 / analog input a0 — 12-bit ADC
P6.1/A1 76 /0 | P6.1/A1 96 I/0O | General-purpose digital I/O / analog input a1 — 12-bit ADC
P6.2/A2 77 I/0 | P6.2/A2 97 I/O | General-purpose digital I/0 / analog input a2 — 12-bit ADC
Analog supply voltage, negative terminal. Supplies SVS, brownout,
AVgs 78 AVgg 98 oscillator, comparator_A, ADC12, port 1, and LCD resistive divider
circuitry.
DVss4 79 DVss4 99 Digital supply voltage, negative terminal.
Analog supply voltage, positive terminal. Supplies SVS, brownout,
AVce 80 AVce 100 oscillator, comparator_A, ADC12, port 1, and LCD resistive divider
circuitry; must not power up prior to DVgc1/DVgeo.
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MSP430x43x1, MSP430x43x, MSP430x44x1, MSP430x44x
MIXED SIGNAL MICROCONTROLLER

SLAS344G - JANUARY 2002 — REVISED OCTOBER 2009

MSP430x44x1 Terminal Functions

TERMINAL

NAME NO. /0 DESCRIPTION
DVceq 1 Digital supply voltage, positive terminal.
P6.3 2 I/0O | General-purpose digital I/O
P6.4 3 /O | General-purpose digital I/O
P6.5 4 /0O | General-purpose digital I/O
P6.6 5 I/0O | General-purpose digital I/O
P6.7/SVSIN 6 I/0 | General-purpose digital /O / analog input to brownout, supply voltage supervisor
Reserved 7 O | Reserved, do not connect externally
XIN 8 | Input port for crystal oscillator XT1. Standard or watch crystals can be connected.
XOUT 9 O | Output terminal of crystal oscillator XT1
DVss 10 | Connect to DVgg
DVgs 11 | Connect to DVgg
P5.1/S0 12 I/O | General-purpose digital /0O / LCD segment output 0
P5.0/81 13 I/O | General-purpose digital /0 / LCD segment output 1
S2 14 O | LCD segment output 2
S3 15 O | LCD segment output 3
S4 16 O | LCD segment output 4
S5 17 O | LCD segment output 5
S6 18 O | LCD segment output 6
S7 19 O | LCD segment output 7
S8 20 O | LCD segment output 8
S9 21 O | LCD segment output 9
S10 22 O | LCD segment output 10
S11 23 O | LCD segment output 11
S12 24 O | LCD segment output 12
S13 25 O | LCD segment output 13
S14 26 O | LCD segment output 14
S15 27 O | LCD segment output 15
S16 28 O | LCD segment output 16
S17 29 O | LCD segment output 17
S18 30 O | LCD segment output 18
S19 31 o} LCD segment output 19
S20 32 O | LCD segment output 20
S21 33 O | LCD segment output 21
S22 34 O | LCD segment output 22
S23 35 O | LCD segment output 23
S24 36 O | LCD segment output 24
S25 37 O | LCD segment output 25
S26 38 O | LCD segment output 26
S27 39 O | LCD segment output 27
S28 40 O | LCD segment output 28
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MSP430x43x1, MSP430x43x, MSP430x44x1, MSP430x44x
MIXED SIGNAL MICROCONTROLLER

SLAS344G - JANUARY 2002 — REVISED OCTOBER 2009

MSP430x44x1 Terminal Functions (Continued)

TERMINAL
PN /0 DESCRIPTION
NAME NO.
S29 41 O | LCD segment output 29
S30 42 O | LCD segment output 30
S31 43 O | LCD segment output 31
S32 44 O | LCD segment output 32
S33 45 O | LCD segment output 33
P4.7/S34 46 I/O | General-purpose digital I/O / LCD segment output 34
P4.6/S35 47 I/O | General-purpose digital I/O / LCD segment output 35
PASIUCLK1ISI 48 | 10 | o I MODELOD segmont ouput 36 0%
P4.4/SOMI1/S37 49 I/O | General-purpose digital I/O / slave out/master in of USART1/SPI mode / LCD segment output 37
P4.3/SIMO1/S38 50 I/O | General-purpose digital I/O / slave in/master out of USART1/SPI mode / LCD segment output 38
P4.2/STE1/S39 51 I/O | General-purpose digital I/O / slave transmit enable—USART1/SPI mode / LCD segment output 39
COMO 52 O | COMO-3 are used for LCD backplanes.
P5.2/COMA1 53 I/O | General-purpose digital /0O / common output, COM0-3 are used for LCD backplanes.
P5.3/COM2 54 I/O | General-purpose digital /0O / common output, COM0-3 are used for LCD backplanes.
P5.4/COM3 55 I/O | General-purpose digital /0O / common output, COM0-3 are used for LCD backplanes.
R0O3 56 | Input port of fourth positive (lowest) analog LCD level (V5)
P5.5/R13 57 I/O | General-purpose digital /O / Input port of third most positive analog LCD level (V4 or V3)
P5.6/R23 58 I/O | General-purpose digital I/0 / Input port of second most positive analog LCD level (V2)
P5.7/R33 59 I/O | General-purpose digital I/O / Output port of most positive analog LCD level (V1)
DVceo 60 Digital supply voltage, positive terminal.
DVsso 61 Digital supply voltage, negative terminal.
P4.1/URXD1 62 I/O | General-purpose digital I/0 / receive data in—USART1/UART mode
P4.0/UTXD1 63 I/O | General-purpose digital /0 / transmit data out—USART1/UART mode
P3.7/TB6 64 I/O | General-purpose digital /0 / Timer_B7 CCR6 / Capture: CCI6A/CCI6B input, compare: Out6 output
P3.6/TB5 65 I/O | General-purpose digital /O / Timer_B7 CCRS5 / Capture: CCI5SA/CCI5B input, compare: Out5 output
P3.5/TB4 66 I/O | General-purpose digital 1/0 / Timer_B7 CCR4 / Capture: CCI4A/CCI4B input, compare: Out4 output
P3.4/TB3 67 I/O | General-purpose digital /O / Timer_B7 CCR3 / Capture: CCI3A/CCI3B input, compare: Out3 output
P3.3/UCLKO 68 1o oGliBi;a_l-SLérE;i%;jsigltarnge/ external clock input—USARTO0/UART or SPI mode, clock
P3.2/SOMIO 69 I/O | General-purpose digital I/O / slave out/master in of USARTO/SPI mode
P3.1/SIMO0 70 I/O | General-purpose digital I/0 / slave in/master out of USARTO/SPI mode
P3.0/STEO 71 I/O | General-purpose digital /0 / slave transmit enable—USARTO0/SPI mode
P2.7 72 I/0O | General-purpose digital 1/0
P2.6/CAOUT 73 I/O | General-purpose digital /O / Comparator_A output
P2.5/URXDO 74 I/O | General-purpose digital I/0 / receive data in—USARTO/UART mode
P2.4/UTXDO0O 75 I/O | General-purpose digital /0O / transmit data out—USARTO/UART mode
P2.3/TB2 76 I/O | General-purpose digital I/0 / Timer_B7 CCR2. Capture: CCI2A/CCI2B input, compare: Out2 output
P2.2/TB1 77 I/O | General-purpose digital I/O / Timer_B7 CCR1. Capture: CCI1A/CCI1B input, compare: Out1 output
P2.1/TBO 78 I/O | General-purpose digital I/0 / Timer_B7 CCRO. Capture: CCIOA/CCIOB input, compare: Out0 output
P2.0/TA2 79 I/O | General-purpose digital /O / Timer_A Capture: CCI2A input, compare: Out2 output
P1.7/CA1 80 I/0 | General-purpose digital /0 / Comparator_A input
3 1,
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MSP430x43x1, MSP430x43x, MSP430x44x1, MSP430x44x
MIXED SIGNAL MICROCONTROLLER

SLAS344G - JANUARY 2002 — REVISED OCTOBER 2009

MSP430x44x1 Terminal Functions (Continued)

TERMINAL
PN 110 DESCRIPTION
NAME NO.
P1.6/CAO 81 I/O | General-purpose digital I/O / Comparator_A input
ZEEQACLK/ 82 I/O | General-purpose digital /0 / Timer_A, clock signal TACLK input / ACLK output (divided by 1, 2, 4, or 8)
g;/ié/;(BCLK/ 83 I/0O | General-purpose digital I/O / input clock TBCLK—Timer_B7 / submain system clock SMCLK output
P1.3/TBOUTH/ 84 1o General-purpose digital I/O / switch all PWM digital output ports to high impedance—Timer_B7 TBO to TB6
SVSOUT / SVS: output of SVS comparator
P1.2/TA1 85 I/O | General-purpose digital I/O / Timer_A, Capture: CCI1A input, compare: Out1 output
e e ] e
P1.0/TAO 87 I/0O | General-purpose digital I/O / Timer_A. Capture: CCIOA input, compare: Out0 output / BSL transmit
XT20UT 88 O | Output terminal of crystal oscillator XT2
XT2IN 89 | Input port for crystal oscillator XT2. Only standard crystals can be connected.
TDO/TDI 90 I/O | Test data output port. TDO/TDI data output or programming data input terminal
TDI/TCLK 91 | Test data input or test clock input. The device protection fuse is connected to TDI/TCLK.
TMS 92 | Test mode select. TMS is used as an input port for device programming and test.
TCK 93 | Test clock. TCK is the clock input port for device programming and test.
RST/NMI 94 | Reset input or nonmaskable interrupt input port
P6.0 95 /O | General-purpose digital I/O
P6.1 96 /0O | General-purpose digital I/O
P6.2 97 I/O | General-purpose digital I/O
AVss 08 ,I’:\gaDIog gupply \./cw.ltage,. negative terminal. Supplies SVS, brownout, oscillator, comparator_A, port 1, and
resistive divider circuitry.
DVgg1 99 Digital supply voltage, negative terminal.
AVee 100 Analog supply voltage, positive terminal. Supplies SVS, brownout, oscillator, comparator_A, port 1, and

LCD resistive divider circuitry; must not power up prior to DVgg1/DVgco.
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MSP430x43x1, MSP430x43x, MSP430x44x1, MSP430x44x
MIXED SIGNAL MICROCONTROLLER

SLAS344G - JANUARY 2002 — REVISED OCTOBER 2009

MSP430x44x Terminal Functions

TERMINAL
NAME NO. 1/0 DESCRIPTION
DVceq 1 Digital supply voltage, positive terminal.
P6.3/A3 2 I/O | General-purpose digital I/0 / analog input a3—12-bit ADC
P6.4/A4 3 I/O | General-purpose digital /0 / analog input a4—12-bit ADC
P6.5/A5 4 I/O | General-purpose digital I/0 / analog input a5—12-bit ADC
P6.6/A6 5 I/O | General-purpose digital I/0 / analog input a6—12-bit ADC
P6.7/A7/SVSIN 6 1o Suepneer:/aills-g)rurpose digital I/O / analog input a7—12-bit ADC / analog input to brownout, supply voltage
VREF+ 7 O | Output of positive terminal of the reference voltage in the ADC
XIN 8 | Input port for crystal oscillator XT1. Standard or watch crystals can be connected.
XOouT 9 O | Output terminal of crystal oscillator XT1
VeRer+ 10 | Input for an external reference voltage to the ADC
Vegr Verer.- 1 | Negative terminal for the ADC'’s reference voltage for both sources, the internal reference voltage, or an
external applied reference voltage
P5.1/S0 12 I/0 | General-purpose digital /0 / LCD segment output O
P5.0/S1 13 I/O | General-purpose digital I/0 / LCD segment output 1
S2 14 O | LCD segment output 2
S3 15 O | LCD segment output 3
S4 16 O | LCD segment output 4
S5 17 O | LCD segment output 5
S6 18 O | LCD segment output 6
S7 19 O | LCD segment output 7
S8 20 O | LCD segment output 8
S9 21 O | LCD segment output 9
S10 22 O | LCD segment output 10
S11 23 O | LCD segment output 11
S12 24 O | LCD segment output 12
S13 25 O | LCD segment output 13
S14 26 O | LCD segment output 14
S15 27 O | LCD segment output 15
S16 28 O | LCD segment output 16
S17 29 O | LCD segment output 17
S18 30 O | LCD segment output 18
S19 31 o] LCD segment output 19
S20 32 O | LCD segment output 20
S21 33 O | LCD segment output 21
S22 34 O | LCD segment output 22
S23 35 O | LCD segment output 23
S24 36 O | LCD segment output 24
S25 37 O | LCD segment output 25
S26 38 O | LCD segment output 26
S27 39 O | LCD segment output 27
S28 40 O | LCD segment output 28
3 15
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MSP430x43x1, MSP430x43x, MSP430x44x1, MSP430x44x
MIXED SIGNAL MICROCONTROLLER

SLAS344G - JANUARY 2002 — REVISED OCTOBER 2009

MSP430x44x Terminal Functions (Continued)

TERMINAL
PN /0 DESCRIPTION
NAME NO.
S29 41 O | LCD segment output 29
S30 42 O | LCD segment output 30
S31 43 O | LCD segment output 31
S32 44 O | LCD segment output 32
S33 45 O | LCD segment output 33
P4.7/S34 46 I/0O | General-purpose digital I/0 / LCD segment output 34
P4.6/S35 47 /O | General-purpose digital I/O / LCD segment output 35

General-purpose digital I/O / external clock input—USART1/UART or SPI mode, clock

P4.5/UCLK1/S36 48 Vo output—USART1/SPI MODE / LCD segment output 36

P4.4/SOMI1/S37 49 I/O | General-purpose digital I/O / slave out/master in of USART1/SPI mode / LCD segment output 37

P4.3/SIMO1/S38 50 I/0 | General-purpose digital I/O / slave in/master out of USART1/SPI mode / LCD segment output 38

P4.2/STE1/S39 51 I/O | General-purpose digital I/O / slave transmit enable—USART1/SPI mode / LCD segment output 39

COMOo 52 O | COMO-3 are used for LCD backplanes.

P5.2/COM1 53 I/0O | General-purpose digital I/O / common output, COM0-3 are used for LCD backplanes.

P5.3/COM2 54 I/0O | General-purpose digital I/O / common output, COM0-3 are used for LCD backplanes.

P5.4/COM3 55 /O | General-purpose digital I/O / common output, COM0-3 are used for LCD backplanes.

R0O3 56 | Input port of fourth positive (lowest) analog LCD level (V5)

P5.5/R13 57 I/0O | General-purpose digital I/O / Input port of third most positive analog LCD level (V4 or V3)

P5.6/R23 58 I/O | General-purpose digital I/0 / Input port of second most positive analog LCD level (V2)

P5.7/R33 59 I/0O | General-purpose digital I/O / Output port of most positive analog LCD level (V1)

DVceo 60 Digital supply voltage, positive terminal.

DVgso 61 Digital supply voltage, negative terminal.

P4.1/URXD1 62 I/O | General-purpose digital I/0 / receive data in—USART1/UART mode

P4.0/UTXD1 63 I/0O | General-purpose digital I/O / transmit data out—USART1/UART mode

P3.7/TB6 64 I/0O | General-purpose digital I/O / Timer_B7 CCR6 / Capture: CCI6A/CCI6B input, compare: Out6 output
P3.6/TB5 65 I/O | General-purpose digital I/O / Timer_B7 CCR5 / Capture: CCI5A/CCI5B input, compare: Out5 output
P3.5/TB4 66 I/O | General-purpose digital /0 / Timer_B7 CCR4 / Capture: CCI4A/CCI4B input, compare: Out4 output
P3.4/TB3 67 I/0O | General-purpose digital I/O / Timer_B7 CCR3 / Capture: CCI3A/CCI3B input, compare: Out3 output
P3.3/UCLKO 68 1o ?igﬁ:ibggf;?%ggfizdoe/ external clock input—USARTO/UART or SPI mode, clock

P3.2/SOMIO 69 I/O | General-purpose digital I/O / slave out/master in of USART0/SPI mode

P3.1/SIMO0 70 I/O | General-purpose digital I/0 / slave in/master