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MSP430F673x, MSP430F672x Mixed-Signal Microcontrollers

1 Device Overview

1.1 Features

Low Supply Voltage Range:

3.6 VDowntol1l8V

Ultra-Low Power Consumption

— Active Mode (AM):
All System Clocks Active
265 pA/MHz at 8 MHz, 3.0 V, Flash Program
Execution (Typical)
140 pA/MHz at 8 MHz, 3.0 V, RAM Program
Execution (Typical)

— Standby Mode (LPM3):
Real-Time Clock (RTC) With Crystal, Watchdog,
and Supply Supervisor Operational, Full RAM
Retention, Fast Wakeup:
1.7pAat 2.2V, 2.5 yA at 3.0 V (Typical)

— Off Mode (LPM4):
Full RAM Retention, Supply Supervisor
Operational, Fast Wakeup:
1.6 pA at 3.0 V (Typical)

— Shutdown RTC Mode (LPM3.5):
Shutdown Mode, Active Real-Time Clock (RTC)
With Crystal:
1.24 pA at 3.0 V (Typical)

— Shutdown Mode (LPM4.5):
0.78 pA at 3.0 V (Typical)

Wake up From Standby Mode in 3 ps (Typical)

16-Bit RISC Architecture, Extended Memory, up to

25-MHz System Clock

Flexible Power Management System

— Fully Integrated LDO With Programmable
Regulated Core Supply Voltage

— Supply Voltage Supervision, Monitoring, and
Brownout

— System Operation From up to Two Auxiliary
Power Supplies

Unified Clock System
FLL Control Loop for Frequency Stabilization

Low-Power Low-Frequency Internal Clock
Source (VLO)

Low-Frequency Trimmed Internal Reference
Source (REFO)

32-kHz Crystals (XT1)

One 16-Bit Timer With Three Capture/Compare
Registers

Three 16-Bit Timers With Two Capture/Compare
Registers Each

Enhanced Universal Serial Communication
Interfaces

— eUSCI_A0, eUSCI_A1, and eUSCI_A2

— Enhanced UART Supports Automatic Baud-
Rate Detection

— IrDA Encoder and Decoder
— Synchronous SPI
— eUSCI_BO
— 12C With Multiple Slave Addressing
— Synchronous SPI

Password-Protected RTC With Crystal Offset
Calibration and Temperature Compensation

Separate Voltage Supply for Backup Subsystem
— 32-kHz Low-Frequency Oscillator (XT1)

— Real-Time Clock

— Backup Memory (4 x 16 Bits)

Three 24-Bit Sigma-Delta Analog-to-Digital
Converters (ADCs) With Differential PGA Inputs

Integrated LCD Driver With Contrast Control for up
to 320 Segments in 8-Mux Mode

Hardware Multiplier Supports 32-Bit Operations

10-Bit 200-ksps ADC

— Internal Reference

— Sample-and-Hold, Autoscan Feature

— Up to Six External Channels and Two Internal
Channels, Including Temperature Sensor

3-Channel Internal DMA

Serial Onboard Programming, No External

Programming Voltage Needed

Single-Phase Electronic Watt-Hour Meter

Development Tool (Also See Tools and Software)

— EVMA430-F6736 - MSP430F6736 EVM for
Metering

— Energy Measurement Design Center for
MSP430™ MCUs

Device Comparison Summarizes the Available

Family Members

Available in 100-Pin and 80-Pin LQFP Packages

An IMPORTANT NOTICE at the end of this data sheet addresses availability, warranty, changes, use in safety-critical applications,
intellectual property matters and other important disclaimers. PRODUCTION DATA.
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1.2 Applications
* 2-Wire Single-Phase Metering » Tamper-Resistant Meters
» 3-Wire Single-Phase Metering

1.3 Description

The TI MSP family of ultra-low-power microcontrollers consists of several devices featuring different sets
of peripherals targeted for various applications. The architecture, combined with extensive low-power
modes, is optimized to achieve extended battery life in portable measurement applications. The device
features a powerful 16-bit RISC CPU, 16-bit registers, and constant generators that contribute to
maximum code efficiency. The digitally controlled oscillator (DCO) allows the device to wake up from low-
power modes to active mode in 3 ps (typical).

The MSP430F673x and MSP430F672x microcontrollers feature up to three high-performance 24-bit
sigma-delta ADCs, a 10-bit ADC, four enhanced universal serial communication interfaces (three
eUSCI_A modules and one eUSCI_B module), four 16-bit timers, a hardware multiplier, a DMA module,
an RTC module with alarm capabilities, an LCD driver with integrated contrast control, an auxiliary supply
system, and up to 72 1/O pins in the 100-pin devices and 52 I/O pins in the 80-pin devices.

For complete module descriptions, see the MSP430F5xx and MSP430F6xx Family User's Guide.

Device Information®

PART NUMBER PACKAGE BODY SIZE®@
MSP430F6736IPZ LQFP (100) 14 mm x 14 mm
MSP430F6736IPN LQFP (80) 12 mm x 12 mm

(1) For the most current part, package, and ordering information, see the Package Option Addendum in
Section 8, or see the Tl website at www.ti.com.

(2) The sizes shown here are approximations. For the package dimensions with tolerances, see the
Mechanical Data in Section 8.
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1.4 Functional Block Diagrams

Figure 1-1 shows the functional block diagram for all device variants in the PZ package.

-~ o [+
Q Q Q
s g €
é é é — PA PB PC PD PE
XIN  XOuT DVCC DVSS AVCC AVSS < < < RST/NMI P1x P2x P3x P4x P5x P6x P7x P8x P9.x
e [ | [ | | | | |
v v v v v v v v A A A A 4 A A A
A A A
ACLK
. 1/0 Ports 1/0 Ports 1/0 Ports
SYs 1/0 Ports 1/0 Ports
Lg;g.cef —» 128KB skB | L_>"0_ P1,7’02 P3, P4 P5, P6 P7, P8 P9
96KB 4KB 2x8 1/0s 2x8 1/0s 2x8 1/0s 2x8 1/0s
System |y 64KB 2KB Watchdog Interrupt and 4110
SMCLK 32KB 1KB M Por | | CRC® MPY32 Wakeup
16KB Mapping
MCLK Controller PA PB PC PD PE
Flash RAM 1x16 1/0s 1x16 1/0s 1x16 1/0s 1x16 1/Os 1x4 1/0
CPUXV2
and
Working
Registers
(25 MHz)
EEM
(S:3+1)
PMM
o TA1 eUSCI_A0
Auxiliary SD24_B ADC10_A Leb_c REF TAO TA2 eUSCI_A1| | eusci_Bo DMA
JTAG, Supplies TA3 eUSCI_A2
o 10 bi 8 Ref RTe.¢ 3 3 channel
Interface LDO 3 channel it -mux eference X y 2 channe
svm. svs | | 2 channel 200ksps | | Upto320 | [ 15V 20V, Timer A Timer A Ir([‘JJAA’;;” (SPI,TC)
P - Segments 25V !
AV‘ » Port PJ BOR 9 Registers Registers
PJ.x
Copyright © 2018, Texas Instruments Incorporated
Figure 1-1. Functional Block Diagram - MSP430F673xIPZ and MSP430F672xIPZ
Figure 1-2 shows the functional block diagram for all device variants in the PN package.
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Figure 1-2. Functional Block Diagram - MSP430F673xIPN and MSP430F672xIPN
Copyright © 2011-2018, Texas Instruments Incorporated Device Overview 3

Submit Documentation Feedback
Product Folder Links: MSP430F6736 MSP430F6735 MSP430F6734 MSP430F6733 MSP430F6731 MSP430F6730
MSP430F6726 MSP430F6725 MSP430F6724 MSP430F6723 MSP430F6721 MSP430F6720



MSP430F6736, MSP430F6735, MSP430F6734, MSP430F6733, MSP430F6731, MSP430F6730 I$ TEXAS
MSP430F6726, MSP430F6725, MSP430F6724, MSP430F6723, MSP430F6721, MSP430F6720 INSTRUMENTS
SLAS731D —DECEMBER 2011-REVISED SEPTEMBER 2018 www.ti.com
Table of Contents
1 Device OVEIVIEW ..cvvveiiuiinniiinsinninnnenaenanaes 1 LS I A = 61
O R o ] = 1 5.18 Flash Memory ...civvviiiiiiiiiiiiniiiiiiianna 62
1.2 ApplicationS...vveeiiiiisiii i 2 5.19 Emulation and DebUg ...uuivivriiiirrniisinniinnenns 62
1.3 DeSCription..uuviseiiseisinsiianisissiiniiineianinns 2 Detailed DesCription .....ccvvviiiieineeniinininnenan, 63
1.4  Functional Block Diagrams ....covvvvvvesssnsnnnnnans 3 6.1  CPU ciiiiiiiiiiiiiiiiiiiiiiiiin s sisiannnas 63
2 = CoAVA ST o] o T o 1153 (] o Y/ 5 6.2 INSHUCHON Sel.rirurrrineirierrinnireerinrrineeraess 64
3 Device COmMPAariSON ....vvevruevuriiniinrrerniierannnas 6 6.3 Operating Modes.....cvevvieiiinniiianiiiniiineiaan, 65
3.1 Related Products .....cvviiiiiiiiiiiiniiiiiiiiiiinn, 7 6.4 Interrupt Vector Addresses.....vvuuuiiiiiiniinnnnns 66
4  Terminal Configuration and Functions.............. 8 6.5 Memory Organization .......eeeeeeesessneessesnneesn 67
4.1 Pin Diagrams «euuusseessssrrenssrersssrrsssarnsannes 8 6.6 Bootloader (BSL)..vuuvurrruiiirrrniirensnirrnnnnrees 69
4.2  Signal DesCriptioNS. .uuusesssasressrssssssssnssnnnses 12 6.7  JTAG Operation suvuusessssasssnssssssssssnsssnnsnnns 69
5  Specifications ...ccviviiiiiiiiii e 24 6.8 FIash MEMOIY ..uuvvruiiueininsereineiinerenenaes 70
5.1  Absolute Maximum Ratings .....cceeeerreeennrrnnnns 24 6.9 RAM .ottt 70
52 ESD RatiNgS +vuvviiiiiiiiisirnsnniiiiiiiiiinnnnnn, 24 6.10 Backup RAM ..iiviiiiiiiiiiiiiiiiiiiiiina e 70
5.3 Recommended Operating Conditions...........uuus 24 6.11 Peripherals ..uuviieriisiniiiseniireiaisrennanes 71
5.4  Active Mode Supply Current Into V¢ Excluding 6.12  Input/Output DIAgrams «.ueeeeeeerrssrrresssnnnnnnnes 95
External Current....vveeiieiissasrsnsrnnssnsnsnnnenns 26 6.13 Device DESCHPLOrS (TLV) cevrrrerrnneersnnseerens 127
5.5 Low-Power Mode Supply Currents (Into Vec) Device and Documentation Support.............. 129
Excluding External Current.......evvesssnnsnnnrenns 27 .
56  Low-Power Mode With LCD Supply Currents (Into - 7.1  Getting Started and Next Steps ....vvvvrivirennnns 129
Vee) Excluding External CUIment «uu.u.u.sesesenenss 28 7.2 Device Nomenclature ....covviiiiiiienssinnniniinan, 129
5.7  Thermal Resistance Characteristics .........euuese. 29 7.3 Tools and Software .......ovuevieuniiininin, 131
5.8  Digital /O POMS tuvvveuisrenieninrenssrennsinsanenns 30 7.4 Documentation SUPPOTt.......ceuerrurresrreasss 133
5.9  Clock SPeCifiCationS .. .uvueusereurerenrenenrenannes 35 7.5 Related LINKS ...ovvuivniiniiii 134
5.10 Power-Management Module (PMM) .....vvvvenenes. 38 7.6 Community RESOUICES..uvvviiiviiiiinnnnnnnnnnnss 134
5.11  AUXIlIAry SUPPHES vvvuerrnrnerersrnenrenerersrssnens 41 7.7 Trademarks .o.veiviiiieiiiiiiiii e, 134
512 THMEI_A «uiereueeneneenansenanaeanaenreenaeenenns 44 7.8 Electrostatic Discharge Caution ................... 135
B.A3 EUSCl vrverreeesseeseseesseeesseeessesesseesans 44 7.9 Export Control NOtiCe ...vvuvvvuiiniiiiiiiinnn, 135
5.14 LCD CONTOIET v eeeee e ee e, 50 7.10 GlOSSAIY..uuuuuuunueennneesssrrsrnnsiinnnnnnnnnnnnes 135
5.15 SD24 B teveunerrunerrnnerrnnerenneeenaerinaeenaae 52 Mechanical, Packaging, and Orderable
516 ADCl_O_A ____________________________________________ 59 INfOrmation ...ooveviiiiii 136
4 Table of Contents Copyright © 2011-2018, Texas Instruments Incorporated

Submit Documentation Feedback
Product Folder Links: MSP430F6736 MSP430F6735 MSP430F6734 MSP430F6733 MSP430F6731 MSP430F6730
MSP430F6726 MSP430F6725 MSP430F6724 MSP430F6723 MSP430F6721 MSP430F6720



| '{EXAS MSP430F6736, MSP430F6735, MSP430F6734, MSP430F6733, MSP430F6731, MSP430F6730
NSTRUMENTS MSP430F6726, MSP430F6725, MSP430F6724, MSP430F6723, MSP430F6721, MSP430F6720
www.ti.com SLAS731D -DECEMBER 2011 -REVISED SEPTEMBER 2018

2 Revision History
NOTE: Page numbers for previous revisions may differ from page numbers in the current version.

Changes from February 28, 2013 to September 28, 2018 Page

« Document format and organization changes throughout, including addition of section numbering ...........cc.vcvuee... 1
e Added links to development tool and design Center iN , FEATUINES ...uivueivirieererraieessaaneessaneessannnessasnnnersannes 1
o Added Device INformation table ........cveiieiieiriiiir e 2
» Corrected the names of the AUXVCC1, AUXVCC2, and AUXVCC3 pins in Section 1.4, Functional Block Diagrams . 3
e Added Section 3 and Moved Table 3-1 10 .. ueei it sr s s s s aran e s saann e aaanaenas 6
o Added Section 3.1, Related PrOOUCES .iuuuiiiieiiiittiiitsssistssaissessssesssssseessseessteresnstteteraittiissterssnrns 7

« Added note to RST/NMI/SBWTDIO pin in Table 4-3, Terminal FUNctions, PZ Package .........ccevveerevnieenreenenns 17
« Added note to RST/NMI/SBWTDIO pin in Table 4-4, Terminal FUnctions, PN PacCKage .......uceuvevrivriuerenssneenens 22
« Added typical conditions statements at the beginning of Section 5, Specifications ........vviviiriiiiiiiiiii e 24
* Moved all electrical specifications to Section 5, SPeCIfiCatiONS ....vvueiiieeiiiiii i i e 24
* Added SD24 B input pins and AUXVCCx pins to exception list on "Voltage applied to pins" parameter, and

added SD24_B input pin limits in "Diode current at pins" parameter in Section 5.1, Absolute Maximum Ratings..... 24
o Added SEeCtion 5.2, ESD RaAliNGS. . tuuueettiieeettanteeseanteseannteesaaneeseasnnessasnneesessnnessesnnessessnnessessressennnes 24
« Added note on Cycoge in Section 5.3, Recommended Operating ConditioNS......vvveeeerieieeerirnnerrrnnneerrannneeenns 24
* Added Section 5.7, Thermal Resistance CharacteriStiCS .....uuvvueiiiiriieiieriiiirr e 29
* Added note to Rp,, in Table 5-1, Schmitt-Trigger Inputs — General-Purpose /O .......covveiiiiiiiiiiiiiiiiniaeeaas 30
+ Changed TYP value of C_¢ with Test Conditions of "XTS = 0, XCAPx = 0" from 2 pF to 1 pF in Table 5-7,

Crystal Oscillator, XT1, LOW-FrequeNCY MOUE ....uiiuueiiiiieiiiiiestiassesssassssssaassssaannssssansnsssainnsssasnness 35
e Corrected the formula in note (1) [added "/ (85°C — (—40°C)"] in Table 5-8, Internal Very-Low-Power Low-

FrequenCy OSCIllAator (VL) «.uuuueeisesestsaseeessannnessaannnessansnessasnneesssnnessssnnessssnnesssssnnessssnnnssssnnnessnnnns 36
e Corrected the formula in note (1) [added "/ (85°C — (—40°C)"] in Table 5-9, Internal Reference, Low-Frequency

L@ T o (0 (= ) 36
» Changed the MIN value of the Vpycc gor_nys) Parameter from 60 mv to 50 mV in Table 5-11, PMM, Brownout

LS (210 1 38
» Updated notes (1) and (2) and added note (3) in Table 5-17, Wake-up Times From Low-Power Modes and

] 40
» Corrected the names of the AUXVCC1, AUXVCC2, and AUXVCC3 pins in Auxiliary Supplies section ................ 41
» Corrected the name of the AUXCHCXx bit in the Test Conditions of Table 5-25, Auxiliary Supplies, Charge

IR0 ] (o) 43
* Replaced fgame parameter with f cp, frrame.amux: 8N frrave smux Parameters in Table 5-33, LCD_C

Recommended Operating CONGIIONS ....uueiueirteiseireeriatrree e saats s sssesastsaasssanssaatssansssnsssanrssnnnins 50
« Removed ADC10DIV from the formula for the TYP value in the second row of the tconvert Parameter in Table 5-

44, 10-Bit ADC, Timing Parameters, because ADC10CLK is after diviSion ........cvvvieiiiiiiiiiiiniinenea 59

» Updated Test Conditions for all parameters in Table 5-45, 10-Bit ADC, Linearity Parameters: Changed from
"Cvrer+ = 20 pF" t0 "Cyerer+ = 20 pF"; Changed from "(Verers — Verer)MIiN £ (Vergrsr — Verer )" tO

"1.4V < (Verer+ — Verer)"; Added "Cyerers = 20 pF" t0 E; TeSt CoNAItiONS .. vuueseiiiiineiiinreiriinrssiinsssnnnness 60
e Added "ADC10SREFx = 11b" to Test Conditions for Eg and Erin Table 5-45 ....iiiiiiiiiiiiiiricce e ciee e aeaas 60
e Throughout document, changed all instances of "bootstrap loader" to "bootloader”.........ccoeviiiiiiiiiieniinineenns 69
e Corrected spelling of NMIIFG in Table 6-11, System Module Interrupt Vector REQIStErS ....vvevviiieeriainrerrnannenns 75
* Removed mention of real-time clock mode (also called counter mode) in Section 6.11.21, Real-Time Clock
(RTC_C) (feature is not supported iN thiS AEVICE) ....uueeiiiiiei i i i rr s resaaar e s saaan s saannenss 80
 Removed SD24BTRGCTL, SD24BTRGOSR, and SD24BTRGPRE registers (not supported) in Table 6-55,
Y 1 S LT o £ (=] £ R 93
« Added Section 7, Device and Documentation Support, and moved Device and Development Tool Nomenclature
and Trademarks SECHONS 10 Il uuueiusisiisiiaeiniiiia s rr s s e s r s s e s nranaanerarnas 129
* Replaced former section Development Tools Support with Section 7.3, Tools and Software ............coeeviuivnnnnn 131
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3 Device Comparison
Table 3-1 summarizes the available family members.

Table 3-1. Family Members ®®

cevice | FipSH | sma | sors | ADCIGA | mme At | uaRTion | USE | wos | packace
MSP430F67361PZ 128 8 3 6 ext, 2 int 3,222 3 1 72 100 PZ
MSP430F6735IPZ 128 4 3 6 ext, 2 int 3,2,2,2 3 1 72 100 PZ
MSP430F6734IPZ 96 4 3 6 ext, 2 int 3,2,2,2 3 1 72 100 PZ
MSP430F6733IPZ 64 4 3 6 ext, 2 int 3,2,2,2 3 1 72 100 PZ
MSP430F67311PZ 32 2 3 6 ext, 2 int 3,222 3 1 72 100 PZ
MSP430F67301PZ 16 1 3 6 ext, 2 int 3,222 3 1 72 100 PZ
MSP430F67261PZ 128 8 2 6 ext, 2 int 3,222 3 1 72 100 PZ
MSP430F6725IPZ 128 4 2 6 ext, 2 int 3,2,2,2 3 1 72 100 PZ
MSP430F6724I1PZ 96 4 2 6 ext, 2 int 3,2,2,2 3 1 72 100 PZ
MSP430F6723IPZ 64 4 2 6 ext, 2 int 3,2,2,2 3 1 72 100 PZ
MSP430F67211PZ 32 2 2 6 ext, 2 int 3,222 3 1 72 100 PZ
MSP430F67201PZ 16 1 2 6 ext, 2 int 3,222 3 1 72 100 PZ
MSP430F6736IPN 128 8 3 3ext, 2int 3,222 3 1 52 80 PN
MSP430F6735IPN 128 4 3 3ext, 2int 3,2,2,2 3 1 52 80 PN
MSP430F6734IPN 96 4 3 3ext, 2int 3,2,2,2 3 1 52 80 PN
MSP430F6733IPN 64 4 3 3ext, 2int 3,2,2,2 3 1 52 80 PN
MSP430F6731IPN 32 2 3 3ext, 2int 3,222 3 1 52 80 PN
MSP430F6730IPN 16 1 3 3ext, 2int 3,222 3 1 52 80 PN
MSP430F6726IPN 128 8 2 3ext, 2int 3,222 3 1 52 80 PN
MSP430F6725IPN 128 4 2 3ext 2int 3,2,2,2 3 1 52 80 PN
MSP430F6724IPN 96 4 2 3ext, 2int 3,2,2,2 3 1 52 80 PN
MSP430F6723IPN 64 4 2 3ext, 2int 3,2,2,2 3 1 52 80 PN
MSP430F6721IPN 32 2 2 3ext, 2int 3,222 3 1 52 80 PN
MSP430F6720IPN 16 1 2 3ext, 2int 3,222 3 1 52 80 PN

(1) For the most current package and ordering information, see the Package Option Addendum in Section 8, or see the Tl website at
www.ti.com.

(2) Package drawings, thermal data, and symbolization are available at www.ti.com/packaging.

(3) Each number in the sequence represents an instantiation of Timer_A with its associated number of capture compare registers and PWM
output generators available. For example, a number sequence of 3, 5 would represent two instantiations of Timer_A, the first
instantiation having 3 and the second instantiation having 5 capture compare registers and PWM output generators, respectively.
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3.1 Related Products
For information about other devices in this family of products or related products, see the following links.

Products for Tl Microcontrollers TI's low-power and high-performance MCUs, with wired and wireless
connectivity options, are optimized for a broad range of applications.

Products for MSP430 Ultra-Low-Power Microcontrollers One platform. One ecosystem. Endless
possibilities. Enabling the connected world with innovations in ultra-low-power
microcontrollers with advanced peripherals for precise sensing and measurement.

Companion Products for MSP430F6736 Review products that are frequently purchased or used with
this product.

Reference Designs for MSP430F6736 The Tl Designs Reference Design Library is a robust reference
design library that spans analog, embedded processor, and connectivity. Created by TI
experts to help you jump start your system design, all Tl Designs include schematic or block
diagrams, BOMs, and design files to speed your time to market. Search and download
designs at ti.com/tidesigns.
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4 Terminal Configuration and Functions

4.1 Pin Diagrams

Figure 4-1 shows the pinout for the 100-pin PZ package. See Table 4-1 for differences between the

MSP430F673x and MSP430F672x devices in this package.
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NOTE: The secondary digital functions on Ports P1, P2, and P3 are fully mappable. This pinout shows the default mapping.

See Table 6-9 for details.
NOTE: The pins VDSYS and DVSYS must be connected externally on board for proper device operation.
CAUTION: The LCDCAP/R33 pin must be connected to DVSS if not used.

Figure 4-1. 100-Pin PZ Package (Top View)
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Table 4-1. Pinout Differences Between MSP430F673xIPZ and MSP430F672x1PZW

PIN NUMBER PIN NAME
MSP430F673xIPZ MSP430F672xIPZ
1 SDOPO SDOPO
2 SDONO SDONO
3 SD1PO SD1PO
4 SDINO SDINO
5 SD2P0 NC
6 SD2NO NC
7 VREF VREF
53 P3.4/PM_SDCLK/S39 P3.4/PM_SDCLK/S39
54 P3.5/PM_SDODIO/S38 P3.5/PM_SDO0ODIO/S38
55 P3.6/PM_SD1DIO/S37 P3.6/PM_SD1DIO/S37
56 P3.7/PM_SD2DIO/S36 P3.7/PM_NONE/S36

(1) Signal names that differ between devices are indicated by italic typeface.
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Figure 4-2 shows the pinout for the 80-pin PN package. See Table 4-2 for differences between the
MSP430F673x and MSP430F672x devices in this package.
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NOTE: The secondary digital functions on Ports P1, P2, and P3 are fully mappable. This pinout shows the default mapping.
See Table 6-9 for details.

NOTE: The pins VDSYS and DVSYS must be connected externally on board for proper device operation.
CAUTION: The LCDCAP/R33 pin must be connected to DVSS if not used.

Figure 4-2. 80-Pin PN Package (Top View)
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Table 4-2. Pinout Differences Between MSP430F673xIPN and
MSP430F672xIPN®

PIN NUMBER PIN NAME
MSP430F673xIPN MSP430F672xIPN

1 SDOPO SDOPO

2 SDONO SDONO

3 SD1PO SD1PO

4 SDINO SD1INO

5 SD2P0 NC

6 SD2NO NC

7 VREF VREF

45 P3.4/PM_SDCLK/S27 P3.4/PM_SDCLK/S27
46 P3.5/PM_SDODIO/S26 P3.5/PM_SDO0ODIO/S26
a7 P3.6/PM_SD1DIO/S25 P3.6/PM_SD1DIO/S25
48 P3.7/PM_SD2DIO/S24 P3.7/PM_NONE/S24

(1) Signal names that differ between devices are indicated by italic typeface.
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4.2 Signal Descriptions

Table 4-3 describes the signals for all device variants in the PZ package. See Table 4-4 for signal
descriptions in the PN package.

Table 4-3. Terminal Functions, PZ Package

TERMINAL
NO. |1/0® DESCRIPTION
NAME
Pz
SDOPO 1 | | SD24_B positive analog input for converter 0®
SDONO 2 | | SD24_B negative analog input for converter 0
SD1PO 3 | | SD24_B positive analog input for converter 1)
SDINO 4 | | SD24_B negative analog input for converter 1)
SD2P0 5 | SD24_B positive analog input for converter 23 (not available on F672x devices)
SD2NO 6 | SD24_B negative analog input for converter 2 (not available on F672x devices)
VREF 7 | SD24_B external reference voltage
AVSS 8 Analog ground supply
AVCC 9 Analog power supply
Analog power supply selected between AVCC, AUXVCC1, AUXVCC2. Connect
VASYS 10 .
recommended capacitor value of Cygys (see Table 5-18).
P9 1/A5 1 /o General-purpose digital I/0
Analog input A5 for 10-bit ADC
P9 2/Ad 12 /o General-purpose digital I/0
Analog input A4 for 10-bit ADC
P9 3/A3 13 /o General-purpose digital I/0
Analog input A3 for 10-bit ADC
General-purpose digital /0 with port interrupt and mappable secondary function
Default mapping: Timer TAO CCRO capture: CCIOA input, compare: Out0 output
P1.0/PM_TAO0.0/VeREF-/A2 14 lfe} ) . )
- Negative terminal for the ADC reference voltage for an external applied reference
voltage
Analog input A2 for 10-bit ADC
General-purpose digital /0 with port interrupt and mappable secondary function
P1.1/PM_TA0.1/VeREF+/A1 15 /o Default mapping: Timer TAO CCR1 capture: CCI1A input, compare: Outl output
Positive terminal for the ADC reference voltage for an external applied reference voltage
Analog input Al for 10-bit ADC
General-purpose digital I/O with port interrupt and mappable secondary function
P1.2/PM_UCAORXD/ 16 /o
PM_UCAOSOMI/AQ Default mapping: eUSCI_AO0 UART receive data; eUSCI_AO SPI slave out/master in
Analog input A0 for 10-bit ADC
General-purpose digital I/O with port interrupt and mappable secondary function
P1.3/PM_UCAOTXD/ 17 /o
PM_UCAOSIMO/R03 Default mapping: eUSCI_A0 UART transmit data; eUSCI_AO SPI slave in/master out
Input/output port of lowest analog LCD voltage (V5)
AUXVCC2 18 Auxiliary power supply AUXVCC2
AUXVCC1 19 Auxiliary power supply AUXVCC1
(1) |=input, O = output

(2) Short unused analog input pairs and connect them to analog ground.
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Table 4-3. Terminal Functions, PZ Package (continued)

TERMINAL
NO. | I/o® DESCRIPTION
NAME
Pz
VDSYS® 20 Digital power supply selected between DVCC, AUXVCC1, AUXVCC2. Connect
recommended capacitor value of Cygys (see Table 5-18).
DvCC 21 Digital power supply
DVSS 22 Digital ground supply
VCORE® 23 Regulated core power supply (internal use only, no external current loading)
XIN 24 | Input terminal for crystal oscillator
XOuT 25 O | Output terminal for crystal oscillator
AUXVCC3 26 Auxiliary power supply AUXVCCS for back up subsystem
General-purpose digital /0 with port interrupt and mappable secondary function
P1.4/PM_UCA1RXD/ 27 /o Default mapping: eUSCI_A1 UART receive data; eUSCI_AL1 SPI slave out/master in
PM_UCA1SOMI/LCDREF/R13 .
- External reference voltage input for regulated LCD voltage
Input/output port of third most positive analog LCD voltage (V3 or V4)
General-purpose digital /0 with port interrupt and mappable secondary function
P1.5/PM_UCA1TXD/ 28 /o
PM_UCA1SIMO/R23 Default mapping: eUSCI_A1 UART transmit data; eUSCI_A1 SPI slave in/master out
Input/output port of second most positive analog LCD voltage (V2)
LCD capacitor connection
LCDCAP/R33 29 /o Input/output port of most positive analog LCD voltage (V1)
CAUTION: This pin must be connected to DVSS if not used.
P8.4/ITALO 30 /o General-purpose digital I/O
Timer TA1 CCRO capture: CCIOA input, compare: OutO output
P8.5/TAL1 31 /o General-purpose digital I/0
Timer TA1 CCR1 capture: CCI1A input, compare: Outl output
COMO 32 O | LCD common output COMO for LCD backplane
COM1 33 O | LCD common output COM1 for LCD backplane
COM2 34 O | LCD common output COM2 for LCD backplane
COM3 35 O | LCD common output COM3 for LCD backplane
General-purpose digital /0 with port interrupt and mappable secondary function
P1.6/PM_UCAOCLK/COM4 36 /O | pefault mapping: eUSCI_AO clock input/output
LCD common output COM4 for LCD backplane
General-purpose digital /0 with port interrupt and mappable secondary function
P1.7/PM_UCBOCLK/COMS 37 /O | pefault mapping: eUSCI_BO clock input/output
LCD common output COMS5 for LCD backplane
General-purpose digital /0 with port interrupt and mappable secondary function
P2.0/PM_UCBOSOMI/ 38 /o
PM_UCBOSCL/COM6 Default mapping: eUSCI_BO SPI slave out/master in; eUSCI_BO I2C clock
LCD common output COM6 for LCD backplane

(3) The pins VDSYS and DVSYS must be connected externally on the board for proper device operation.
(4) VCORE is for internal use only. No external current loading is possible. VCORE should only be connected to the recommended
capacitor value, CycoRe-
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Table 4-3. Terminal Functions, PZ Package (continued)

TERMINAL
NAME NO. |1/0® DESCRIPTION
Pz
51 CBOSIMO/ General-purpose digital I/O with port interrupt and mappable secondary function
P2.1/PM_UCBOSIM
p|\/|_UCB_QSDA/COM7 39 /O | pefault mapping: eUSCI_BO SPI slave in/master out; eUSCI_BO I°C data
LCD common output COM7 for LCD backplane
P8.6/TA2.0 20 /o General-purpose digital I/O
Timer TA2 CCRO capture: CCIOA input, compare: OutO output
P8.7/TA2.1 a1 /o General-purpose digital I/O
Timer TA2 CCR1 capture: CCI1A input, compare: Outl output
General-purpose digital I/O
P9.0/TACLK/RTCCLK 42 | O | Timer clock input TACLK for TAO, TAL, TA2, TA3
RTCCLK clock output
P2.2/PM_UCA2RXD/ 43 /o General-purpose digital /0 with port interrupt and mappable secondary function
PM_UCA2SOMI . . .
- Default mapping: eUSCI_A2 UART receive data; eUSCI_A2 SPI slave out/master in
P2.3/PM_UCA2TXD/ a4 /o General-purpose digital /0 with port interrupt and mappable secondary function
PM_UCA2SIMO . . .
- Default mapping: eUSCI_A2 UART transmit data; eUSCI_A2 SPI slave in/master out
P2.4/PM UCALCLK 45 /o General-purpose digital /0 with port interrupt and mappable secondary function
- Default mapping: eUSCI_A1 clock input/output
P2.5/PM UCA2CLK 46 /o General-purpose digital /0 with port interrupt and mappable secondary function
Default mapping: eUSCI_A2 clock input/output
P2.6/PM TALO a7 /o General-purpose digital /0 with port interrupt and mappable secondary function
- Default mapping: Timer TAL1 capture CCRO: CCIOA input, compare: OutO output
P2.7/PM TAL1 48 /o General-purpose digital /0 with port interrupt and mappable secondary function
- Default mapping: Timer TA1 capture CCR1: CCI1A input, compare: Outl output
General-purpose digital I/0 with mappable secondary function
P3.0/PM_TA2.0/BSL_TX 49 /O | pefault mapping: Timer TA2 capture CCRO: CCIOA input, compare: OutO output
Bootloader: Data transmit
General-purpose digital I/0 with mappable secondary function
P3.1/PM_TA2.1/BSL_RX 50 /O | pefault mapping: Timer TA2 capture CCR1: CCI1A input, compare: Outl output
Bootloader: Data receive
General-purpose digital I/0 with mappable secondary function
P3.2/PM_TACLK/PM_RTCCLK 51 110 . . .
- - Default mapping: Timer clock input TACLK for TAO, TAl, TA2, TA3; RTCCLK clock
output
P3.3/PM TAO.2 52 /o General-purpose digital I/0 with mappable secondary function
- Default mapping: Timer TAO capture CCR2: CCI2A input, compare: Out2 output
General-purpose digital 1/0 with mappable secondary function
P3.4/PM_SDCLK/S39 53 /O | Default mapping: SD24_B bitstream clock input/output
LCD segment output S39
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Table 4-3. Terminal Functions, PZ Package (continued)

TERMINAL
NAME NO. | I/o® DESCRIPTION
Pz
General-purpose digital I/0 with mappable secondary function
P3.5/PM_SDODIO/S38 54 /O | pefault mapping: SD24_B converter-0 bitstream data input/output
LCD segment output S38
General-purpose digital 1/0 with mappable secondary function
P3.6/PM_SD1DIO/S37 55 /O | pefault mapping: SD24_B converter-1 bitstream data input/output
LCD segment output S37
General-purpose digital I/O with mappable secondary function
P3.7/PM_SD2DIO/S36 56 /O | Default mapping: SD24_B converter-2 bitstream data input/output (not available on
F672x devices)
LCD segment output S36
P4.0/S35 57 /o General-purpose digital I/0
LCD segment output S35
P4.1/S34 58 /o General-purpose digital I/O
LCD segment output S34
P4.2/S33 59 /o General-purpose digital I/O
LCD segment output S33
P4.3/S32 60 /o General-purpose digital I/O
LCD segment output S32
P4.4/S31 61 /o General-purpose digital I/0
LCD segment output S31
P4.5/S30 62 /o General-purpose digital I/O
LCD segment output S30
P4.6/S29 63 /o General-purpose digital I/O
LCD segment output S29
P4.7/S28 64 /o General-purpose digital I/O
LCD segment output S28
P5.0/S27 65 /o General-purpose digital I/O
LCD segment output S27
P5.1/S26 66 /o General-purpose digital I/O
LCD segment output S26
P5.2/S25 67 /o General-purpose digital I/0
LCD segment output S25
P5.3/S24 68 /o General-purpose digital I/O
LCD segment output S24
P5.4/S23 69 /o General-purpose digital I/0
LCD segment output S23
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Table 4-3. Terminal Functions, PZ Package (continued)

TERMINAL
NAME NO. | I/o® DESCRIPTION
Pz
P5.5/S22 70 /o General-purpose digital I/O
LCD segment output S22
P5.6/S21 71 /o General-purpose digital I/O
LCD segment output S21
P5.7/S20 72 /o General-purpose digital I/O
LCD segment output S20
P6.0/S19 73 /o General-purpose digital I/0
LCD segment output S19
DVSYS® 74 Digital power supply for 1/Os
DVSS 75 Digital ground supply
P6.1/S18 76 /o General-purpose digital I/O
LCD segment output S18
P6.2/S17 77 /o General-purpose digital I/O
LCD segment output S17
P6.3/S16 78 /o General-purpose digital I/0
LCD segment output S16
P6.4/S15 79 /o General-purpose digital I/O
LCD segment output S15
P6.5/S14 80 /o General-purpose digital I/O
LCD segment output S14
P6.6/S13 81 /o General-purpose digital I/O
LCD segment output S13
P6.7/S12 82 /o General-purpose digital I/O
LCD segment output S12
P7.0/S11 83 /o General-purpose digital I/O
LCD segment output S11
P7.1/S10 84 /o General-purpose digital I/O
LCD segment output S10
P7.2/S9 85 /o General-purpose digital I/0
LCD segment output S9
P7.3/S8 86 /o General-purpose digital I/O
LCD segment output S8
p7.4/S7 87 /o General-purpose digital I/O
LCD segment output S7
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Table 4-3. Terminal Functions, PZ Package (continued)

TERMINAL
NAME NO. | I/o® DESCRIPTION
Pz
P7.5/S6 88 /o General-purpose digital I/O
LCD segment output S6
P7.6/S5 89 /o General-purpose digital I/O
LCD segment output S5
P7.7/S4 20 /o General-purpose digital I/O
LCD segment output S4
P8.0/S3 o1 /o General-purpose digital I/0
LCD segment output S3
P8.1/S2 92 /o General-purpose digital I/O
LCD segment output S2
P8.2/S1 93 /o General-purpose digital I/O
LCD segment output S1
P8.3/S0 04 /o General-purpose digital I/O
LCD segment output SO
TEST/SBWTCK o5 | Test mode pin — select digital I/O on JTAG pins
Spy-Bi-Wire input clock
General-purpose digital I/O
PJ.0/SMCLK/TDO 96 /O | SMCLK clock output
Test data output
General-purpose digital I/O
PJ.1/MCLK/TDI/TCLK 97 | IO | MCLK clock output
Test data input or Test clock input
General-purpose digital I/O
PJ.2/ADC10CLK/TMS 98 /10 ADC10_A clock output
Test mode select
General-purpose digital I/O
PJ.3/ACLK/TCK 99 /O | ACLK clock output
Test clock
Reset input active low®
RST/NMI/SBWTDIO 100 | 1O | Nonmaskable interrupt input
Spy-Bi-Wire data input/output

(5) When this pin is configured as reset, the internal pullup resistor is enabled by default.
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Table 4-4 describes the signals for all device variants in the PN package. See Table 4-3 for signal
descriptions in the PZ package.

Table 4-4. Terminal Functions, PN Package

TERMINAL
NO. | /oW DESCRIPTION
NAME
PN
SDOPO 1 | | SD24_B positive analog input for converter 0
SDONO 2 | | SD24_B negative analog input for converter 0
SD1PO 3 | | SD24_B positive analog input for converter 1)
SD1NO 4 | | SD24_B negative analog input for converter 1
SD2P0 5 | | SD24_B positive analog input for converter 23 (not available on F672x devices)
SD2NO 6 | | SD24_B negative analog input for converter 2 (not available on F672x devices)
VREF 7 | SD24_B external reference voltage
AVSS 8 Analog ground supply
AVCC 9 Analog power supply
Analog power supply selected between AVCC, AUXVCC1, AUXVCC2. Connect
VASYS 10 .
recommended capacitor value of Cysys (see Table 5-18).
General-purpose digital /0 with port interrupt and mappable secondary function
Default mapping: Timer TAO CCRO capture: CCIOA input, compare: OutO output
P1.0/PM_TAO0.0/VeREF-/A2 11 /0 . . .
Negative terminal for the ADC reference voltage for an external applied reference
voltage
Analog input A2 for 10-bit ADC
General-purpose digital /0 with port interrupt and mappable secondary function
P1.1/PM_TA0.1/VeREF+/A1 12 /o Default mapping: Timer TAO CCR1 capture: CCI1A input, compare: Outl output

Positive terminal for the ADC reference voltage for an external applied reference voltage

Analog input Al for 10-bit ADC

General-purpose digital /0 with port interrupt and mappable secondary function
P1.2/PM_UCAORXD/ 13 e
PM_UCAOSOMI/AO Default mapping: eUSCI_AO0 UART receive data; eUSCI_AO SPI slave out/master in

Analog input AO for 10-bit ADC

General-purpose digital /0 with port interrupt and mappable secondary function
P1.3/PM_UCAQOTXD/

PM_UCAOSIMO/R03 14 /O | pefault mapping: eUSCI_AO UART transmit data; eUSCI_AO SPI slave in/master out
Input/output port of lowest analog LCD voltage (V5)

AUXVCC2 15 Auxiliary power supply AUXVCC2

AUXVCC1 16 Auxiliary power supply AUXVCC1

VvDSYS®) 17 Digital power supply _selected between DVCC, AUXVCC1, AUXVCC2. Connect
recommended capacitor value of Cygys (see Table 5-18).

DvCC 18 Digital power supply

DVSS 19 Digital ground supply

VCORE® 20 Regulated core power supply (internal use only, no external current loading)

XIN 21 | Input terminal for crystal oscillator

XOuT 22 O | Output terminal for crystal oscillator

AUXVCC3 23 Auxiliary power supply AUXVCCS for back up subsystem

(1) 1=input, O = output

(2) Short unused analog input pairs and connect them to analog ground.

(3) The pins VDSYS and DVSYS must be connected externally on the board for proper device operation.

(4) VCORE is for internal use only. No external current loading is possible. VCORE should only be connected to the recommended
capacitor value, CycoRe-
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Table 4-4. Terminal Functions, PN Package (continued)

TERMINAL
NO. |1/0® DESCRIPTION
NAME
PN
General-purpose digital /0 with port interrupt and mappable secondary function
P1.4/PM_UCA1RXD/ 24 /o Default mapping: eUSCI_A1 UART receive data; eUSCI_A1 SPI slave out/master in
PM_UCA1SOMI/LCDREF/R13 .
- External reference voltage input for regulated LCD voltage
Input/output port of third most positive analog LCD voltage (V3 or V4)
General-purpose digital /0 with port interrupt and mappable secondary function
P1.5/PM_UCALTXD/ o5 /o
PM_UCA1SIMO/R23 Default mapping: eUSCI_A1 UART transmit data; eUSCI_A1 SPI slave in/master out
Input/output port of second most positive analog LCD voltage (V2)
LCD capacitor connection
LCDCAP/R33 26 /o Input/output port of most positive analog LCD voltage (V1)
CAUTION: This pin must be connected to DVSS if not used.
COMO 27 O | LCD common output COMO for LCD backplane
COM1 28 O | LCD common output COM1 for LCD backplane
COM2 29 O | LCD common output COM2 for LCD backplane
COM3 30 O | LCD common output COM3 for LCD backplane
General-purpose digital /0 with port interrupt and mappable secondary function
P1.6/PM_UCAOCLK/COM4 31 /O | Default mapping: eUSCI_AO clock input/output
LCD common output COM4 for LCD backplane
General-purpose digital 1/0 with port interrupt and mappable secondary function
P1.7/PM_UCBOCLK/COMS 32 /O | Default mapping: eUSCI_BO clock input/output
LCD common output COMS5 for LCD backplane
General-purpose digital /0 with port interrupt and mappable secondary function
P2.0/PM_UCBOSOMI/ 33 /o Default mapping: eUSCI_BO SPI slave out/master in; eUSCI_BO I2C clock
PM_UCBOSCL/COM6/S39
- LCD common output COM6 for LCD backplane
LCD segment output S39
General-purpose digital I/O with port interrupt and mappable secondary function
P2.1/PM_UCBOSIMO/ 34 /o De