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MSP430F663x Mixed-Signal Microcontrollers

1 Device Overview

1.1 Features

Low Supply Voltage Range: 1.8 Vto 3.6 V

Ultra-Low Power Consumption

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

— Standby Mode (LPM3):
Watchdog With Crystal and Supply Supervisor
Operational, Full RAM Retention, Fast Wakeup:
1.8pAat2.2V, 2.1 pA at 3.0V (Typical)

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

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

Wake up From Standby Mode in 3 ps (Typical)

16-Bit RISC Architecture, Extended Memory, up to

20-MHz System Clock

Flexible Power-Management System

— Fully Integrated LDO With Programmable
Regulated Core Supply Voltage

— Supply Voltage Supervision, Monitoring, and
Brownout

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)

— High-Frequency Crystals up to 32 MHz (XT2)

Four 16-Bit Timers With 3, 5, or 7

1.2 Applications

Analog and Digital Sensor Systems
Digital Motor Control
Remote Controls

Capture/Compare Registers

Two Universal Serial Communication Interfaces
(USCls)

— USCI_AO0 and USCI_A1 Each Support:

— Enhanced UART Supports Automatic Baud-
Rate Detection

— IrDA Encoder and Decoder
— Synchronous SPI
— USCI_BO and USCI_B1 Each Support:
- I°’C
— Synchronous SPI
Full-Speed Universal Serial Bus (USB)
— Integrated USB-PHY
— Integrated 3.3-V and 1.8-V USB Power System
— Integrated USB-PLL
— Eight Input and Eight Output Endpoints

12-Bit Analog-to-Digital Converter (ADC) With
Internal Shared Reference, Sample-and-Hold, and
Autoscan Feature

Dual 12-Bit Digital-to-Analog Converters (DACSs)
With Synchronization

Voltage Comparator

Integrated Liquid Crystal Display (LCD) Driver With
Contrast Control for up to 160 Segments

Hardware Multiplier Supports 32-Bit Operations

Serial Onboard Programming, No External
Programming Voltage Needed

6-Channel Internal DMA
RTC Module With Supply Voltage Backup Switch

Device Comparison Summarizes the Available
Family Members

Thermostats
Digital Timers
Hand-Held Meters

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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1.3 Description

The TI MSP430™ family of ultra-low-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 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 us (typical).

The MSP430F663x devices are microcontrollers with a high-performance 12-bit ADC, a comparator, two
USCIs, USB 2.0, a hardware multiplier, DMA, four 16-bit timers, an RTC module with alarm capabilities,
an LCD driver, and up to 74 1/O pins.

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

Device Information®

PART NUMBER PACKAGE BODY SIZE®@
MSP430F6638IPZ LQFP (100) 14 mm x 14 mm
MSP430F6638IZQW BGA (113) 7 mm x 7 mm

(1) For the most current device, 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 the MSP430F6638, MSP430F6637, and MSP430F6636

devices.
XIN XOUT DV, DVi AV, AVe,  RST/NMI PA PB PC PD
A ‘ ‘ ‘ ‘ ‘ P1.x|, P2.x, P3.x, P4.x_ P5x_ P6.x_ P7.x P8.Xx| P9.x|
v v v Vv v 4 4 4 4
A A A A
XT2IN —
i Unified [ ACLK 16K8 Power SYS Yy A PO || Vo Parts | woports || yscio,s
Clock 256KB RAM Management| [ =~~~ "~ 2x8 1/0. g { P7, P8 P9 ’ usB
XT20UT 4 192KB Watchdor S || 28VO0s || 2x810s || 1x61/0s || 1x8 /0. .
System |-»-SMCLK 1oeke || +2xBRAM| | JLITC0CC 91| interrupt | interrupt 1x8 1/0s B | o |
USB Buffer LDO P2 Port Capability Capability IrDA, SPI
Flash SVM, SV§ Mapping PE : .
MCLK +8B Backup| Brownout || Controller PA P8 PC PD 1xg1j0s | |B% SPLIC
RAM 1x16 1/0s | [ 1x161/0s || 1x16 110s || 1x14 y0s
CPUXV2
and
Working
Registers
EEM
(L:8+2)
ADC12_A DMA
TA1 and RTC_B - DAC12 A LCD_B
TAO TA2 TBO 12 bit - REF 160 6 Channel
”””” 200 ksps i
JSTQV?/ MPY32 Timer A || 2 Timer_A || Timer B crete || comps || 200kses 12 bit Reference || Segmants
5CC each with 7¢cC Batte 12ext 4in || 26NaMels 14 5y 20y,
Interface ) h y (12 ext, 4int) [f yojtage out
Registers R 3 th Registers Backup Autoscan 25V
egisters Syst
R B Port PJ ystem
Pox T L S— x
Copyright © 2016, Texas Instruments Incorporated
Figure 1-1. Functional Block Diagram — MSP430F6638, MSP430F6637, MSP430F6636
Figure 1-2 shows the functional block diagram for the MSP430F6635, MSP430F6634, and MSP430F6633
devices.
XN XOUT DV, DV AV, AV,  RST/NMI PA PB PC PD
A ‘ ‘ ‘ ‘ ‘ P1.x|, P2.x, P3.x, P4.x, P5x_ P6.x, P7x P8.Xx| P9.x|
v v v Vv v 4 4 4 4
A A A A
XT2IN — b
. 16KB 1/0 Ports 1/0 Ports 1/0 Ports 1/0 Ports
P > Ao 256KB RAM ! .af:g‘t.e.r.m [ (at 2 P3, P4 P5, P6 pr.pe || "Orem || vscros uUsB
| | 2x8 1/0s 2x8 1/0s 2x81/0s
XT20UT 4| system [-psmcLK 19268 || watendog | i || et 16 10s | 1x810s || ax: uART, .
128KB akBRAMI [ |LITICC IF P 18 1/0s Full-speed
USB Buffer LDO P2 Port Capability || Capability IrDA, SPI
Flash SVM, SVS Mapping PE . 2
MCLK +8B Backup Brownout || Controller PA B PC PD 1xgyos | [BXSPhTC
RAM 1x16 0s | [ 1x161/0s || 1x16 110s || 1x14 1/Os
CPUXV2
and
Working
Registers
EEM
(L: 8+2)
ADC12_A DMA
TA1 and RTC_B - LCD_B
TAO TA2 TBO 12 bit REF 6 Channel
******* Comp B 200 ksps 160
JTAG, MPY32 Timer_A 2 Timer_A Timer_B CRC16 omp__! Reference || Segments
SBW 5CC each with 7CC Battery 16 channels 15V,20V,
Interface Registers R 3 Ci: Registers Backup (12 ext, 4 int) 25V
egisters Syst
4P| Port PJ ystem Autoscan
PJ.x % X [
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Figure 1-2. Functional Block Diagram — MSP430F6635, MSP430F6634, MSP430F6633
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Figure 1-3 shows the functional block diagram for the MSP430F6632, MSP430F6631, and MSP430F6630

devices.
XIN XOUT DV, DVi AV, AV,  RSTINMI PA PB PC PD
A ‘ ‘ ‘ ‘ ‘ P1.x,, P2.x, P3.x, P4.x, P5.x  P6x , P7.x, P8.x P9.x
v Vv v v v 4 4 4 4
A A A A
XT2IN —1f
Unified [ ACLK . 16K8 Power svs 1o Pots || UoPorts | 10 Ports 0 ene || vopors || uscio,s Vs
Clock 5 Managementf I~ =~~~ ~ 2x81/0s || 2x80s || 2x81/0s !
XT20UT 41— system [-pSMCLK 192K8 || e oA Watchdog [ e oot Interrupt 1:2 :;85 1x81/0s | | ax: UART,
128KB || *énBRAMYE 1 e - L v s DA, SPI Full-speed
USB Buffer LDO P2 Port Capability Capability rDA,
Flash SVM, SVS Mappin PE .
MCLK +8B Backup Brownout Con’ilsjl\gr PA B PC PD 1x8 1/0s Bx: SPI, I'C
RAM 1x16 0s || 1x161/0s || 1x16 /0s || 1x14 1Os
CPUXV2
and
Working
Registers
EEM
(L: 8+2)
DMA
TA1 and RTC B LCD_B
TAO TA2 TBO - REF 6 Channel
——————— 160
JTAG, MPY32 Timer_A 2 Timer_A Timer_B CRC16 Comp_B Reference || Segments
SBW 5CC each with 7¢cC Battery 15V,2.0V,
Interface Registers 3CC Registers Backup 25V
Registers System
4P| Port Py
PJ.x f *
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Figure 1-3. Functional Block Diagram — MSP430F6632, MSP430F6631, MSP430F6630
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3 Device Comparison
Table 3-1 summarizes the available family members.
Table 3-1. Device Comparison®®)
USCI
FLASH | SRAM | _. @ | s | CHANNEL | oL ANNEL | ADC12_A | DAC12_A | Comp_B
DEVICE (KB) (KB)® Timer_A Timer_B A: B: (Ch) (Ch) (ch) usB /0 | PACKAGE
UART, SPI, I°C
IrDA, SPI ’

12 ext, 100 Pz,

MSP430F6638 | 256 16 +2 53,3 7 2 2 2int 2 12 Yes 74 | 03 7QW
12 ext, 100 PZ,

MSP430F6637 192 16 + 2 53,3 7 2 2 4 int 2 12 Yes 74 113 ZQW
12 ext, 100 PZ,

MSP430F6636 128 16 + 2 53,3 7 2 2 4int 2 12 Yes 74 113 ZQW
12 ext, 100 PZ,

MSP430F6635 256 16 + 2 53,3 7 2 2 4int - 12 Yes 74 113 ZQW
12 ext, 100 PZ,

MSP430F6634 | 192 16 +2 53,3 7 2 2 Zint - 12 Yes 74 | 113 ZoW
12 ext, 100 Pz,

MSP430F6633 | 128 16 + 2 53,3 7 2 2 2int - 12 Yes 74| 03 Zow
100 Pz,

MSP430F6632 | 256 16 +2 53,3 7 2 2 - - 12 Yes 74 | 03 7QwW
100 PZ,

MSP430F6631 192 16 + 2 53,3 7 2 2 - - 12 Yes 74 113 ZQW
100 PZ,

MSP430F6630 128 16 + 2 53,3 7 2 2 - - 12 Yes 74 113 ZQW

(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, standard packing quantities, thermal data, symbolization, and PCB design guidelines are available at
www.ti.com/packaging.

(3) The additional 2KB of USB SRAM that is listed can be used as general-purpose SRAM when USB is not in use.

(4) 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.

(5) Each number in the sequence represents an instantiation of Timer_B 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_B, the first
instantiation having 3 and the second instantiation having 5 capture/compare registers and PWM output generators, respectively.

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 MSP430F6638 Review products that are frequently purchased or used in
conjunction with this product.

Reference Designs for MSP430F6638 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 MSP430F6638, MSP430F6637, and MSP430F6636 devices in the
100-pin PZ package.

o
e
X
= f @] X [
212 B & o 3z
mamas525383 2 g =z o
COCOZEEEERR3E, v XX8 wwl So
- - <
PRI S FIGUES FELEY
oo Ao Ao kFOQOQQA>>o0o>>>000>
OO0O0O0O000000000000000000000
S3BE88IRST53R5I8IIIIRRKEE
P6.4/CB4/A4 ] 1 6 75 [0 P9.7/S0
P6.5/CB5/A5 [ 2 74 [ P9.6/S1
P6.6/CB6/A6/DACO [] 3 73 [0 P9.5/S2
P6.7/CB7/A7/DAC1 [] 4 72 [0 P9.4/S3
P7.4/CB8/A12 [] 5 71 [0 P9.3/s4
P7.5/CB9/A13 [ 6 70 [0 P9.2/S5
P7.6/CB10/A14/DACO [] 7 69 [1 P9.1/S6
P7.7/CB11/A15/DAC1 ] 8 68 [1 P9.0/S7
P5.0/VREF+/VeREF+ [] 9 67 [J P8.7/S8
P5.1/VREF-/VeREF- [ 10 66 [J P8.6/UCB1SOMI/UCB1SCL/S9
AVCC1 ] 11 65 [1 P8.5/UCB1SIMO/UCB1SDA/S10
AVSS1 ] 12 MSP430F6638 64 |1 DVCC2
XIN ] 13 MSP430F6637 63 [0 DVSS2
XOUT ] 14 MSP430F6636 62 [1 P8.4/UCB1CLK/UCA1STE/S11
AVSS2 ] 15 61[J] P8.3/UCATRXD/UCA1SOMI/S12
P5.6/ADC12CLK/DMAEO [ 16 60 [1 P8.2/UCA1TXD/UCA1SIMO/S13
P2.0/P2MAPO [] 17 59 [0 P8.1/UCB1STE/UCA1CLK/S14
P2.1/P2MAP1 [] 18 58 [1 P8.0/TBOCLK/S15
P2.2/P2MAP2 [] 19 57 [1 P4.7/TBOOUTH/SVMOUT/S16
P2.3/P2MAP3 [] 20 56 [1 P4.6/TB0.6/S17
P2.4/P2MAP4 [] 21 55 [1 P4.5/TB0.5/S18
P2.5/P2MAP5 [] 22 54 [1 P4.4/TB0.4/S19
P2.6/P2MAP6/R03 [] 23 53 [] P4.3/TB0.3/S20
P2.7/P2MAP7/LCDREF/R13 [] 24 52 [1 P4.2/TB0.2/S21
DVCC1 [ 25 51 [1 P4.1/TB0.1/S22
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CAUTION: LCDCAP/R33 must be connected to DVsg if not used.
Figure 4-1. 100-Pin PZ Package (Top View) — MSP430F6638, MSP430F6637, MSP430F6636
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Figure 4-2 shows the pinout for the MSP430F6635, MSP430F6634, and MSP430F6633 devices in the
100-pin PZ package.
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P6.4/CB4/A4 ] 1 o 75 [0 P9.7/S0
P6.5/CB5/A5 [ 2 74 [ P9.6/S1
P6.6/CB6/A6 [] 3 73 [0 P9.5/S2
P6.7/CB7IAT [] 4 72 [0 P9.4/S3
P7.4/CB8/A12 [ 5 71 [0 P9.3/4
P7.5/CB9/A13 [ 6 70 [0 P9.2/S5
P7.6/CB10/A14 [] 7 69 [1 P9.1/S6
P7.7/CB11/A15 [] 8 68 [1 P9.0/S7
P5.0/VREF+/VeREF+ [] 9 67 [1 P8.7/S8
P5.1/VREF-/VeREF- [] 10 66 [1 P8.6/UCB1SOMI/UCB1SCL/S9
AVCC1 ] 11 65 [1 P8.5/UCB1SIMO/UCB1SDA/S10
AVSXS”jl 012 MSP430F6635 64 [1 DVCC2
] 13 MSP430F6634 63 [1 DVSS2
XOUT ] 14 MSP430F6633 62 [1 P8.4/UCB1CLK/UCA1STE/S11
AVSS2 ] 15 61 [J P8.3/UCATRXD/UCA1SOMI/S12
P5.6/ADC12CLK/DMAEO [ 16 60 [J P8.2/UCA1TXD/UCA1SIMO/S13
P2.0/P2MAPO [] 17 59 [1 P8.1/UCB1STE/UCA1CLK/S14
P2.1/P2MAP1 [] 18 58 [1 P8.0/TBOCLK/S15
P2.2/P2MAP2 [] 19 57 [1 P4.7/TBOOUTH/SVMOUT/S16
P2.3/P2MAP3 [] 20 56 [1 P4.6/TB0.6/S17
P2.4/P2MAP4 [] 21 55 [1 P4.5/TB0.5/S18
P2.5/P2MAP5 [] 22 54 [1 P4.4/TB0.4/S19
P2.6/P2MAP6/R03 [] 23 53 [1 P4.3/TB0.3/S20
P2.7/P2MAP7/LCDREF/R13 [ 24 52 [1 P4.2/TB0.2/S21
DVCC1 [ 25 51 [J P4.1/TB0.1/S22
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CAUTION: LCDCAP/R33 must be connected to DVsg if not used.
Figure 4-2. 100-Pin PZ Package (Top View) — MSP430F6635, MSP430F6634, MSP430F6633
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Figure 4-3 shows the pinout for the MSP430F6632, MSP430F6631, and MSP430F6630 devices in the

100-pin PZ package.

96 RST/NMI/SBWTDIO

95[1 PJ.3/TCK
941 PJ.2/TMS
93[1] PJ.1/TDITCLK

921 PJ.O/TDO

911 TEST/SBWTCK
90|71 DVSS3

89|71 DVCC3

88|11 P5.7/RTCCLK
87|31 VBAT

861 VBAK
85[1 P7.3/XT20UT

841 P7.2/XT2IN
83|10 AVSS3

99[1 P6.2/CB2
98[] P6.1/CB1
97[] P6.0/CBO
82[] V18
81d VUSB
801 VBUS
79J PU.1/DM
78|20 PUR

O 100[0 P6.3/CB3

P6.4/CB4 []

P6.5/CB5 []

P6.6/CB6 []

P6.7/CB7 []

P7.4/CB8 []

P7.5/CB9 []

P7.6/CB10 []

P7.7/CB11 [
P5.0/VREF+/VeREF+ [] 9
P5.1/VREF-/VeREF- [] 10
AVCC1 ] 11

AVSS1 [ 12 MSP430F6632

XIN ] 13 MSP430F6631

XOUT ] 14 MSP430F6630
AVSS2 ] 15
P5.6/DMAEO ] 16
P2.0/P2MAPO [] 17
P2.1/P2MAP1 [] 18
P2.2/P2MAP2 [] 19
P2.3/P2MAP3 [] 20
P2.4/P2MAP4 [] 21
P2.5/P2MAP5 [] 22
P2.6/P2MAP6/R03 [] 23
P2.7/P2MAP7/LCDREF/R13 [] 24
DVCC1 [] 25

00N O WN =

77|J PU.0O/DP
76[J VSSU

75
74
73
72
71
70
69

67
66
65
64

62
61
60
59
58
57
56
55
54
53
52
51

bbbttt

comor] 30

P5.2/R23[] 28
P5.3/COM1/S42[] 31

Dvss1] 26

VCORE [] 27

LCDCAP/R33[] 29
P5.5/COM3/S40[] 33
P1.1/TA0.0/S38[] 35
P1.2/TA0.1/S37[] 36
P1.3/TA0.2/S36 ] 37
P1.4/TA0.3/S35 [] 38
P1.5/TA0.4/S34 ] 39
P1.6/TA0.1/S33 ] 40
P1.7/TA0.2/S32 ] 41
P3.0/TA1CLK/CBOUT/S31[] 42
P3.1/TA1.0/S30] 43
P3.2/TA1.1/S29[] 44
P3.3/TA1.2/S28 ] 45
P3.4/TA2CLK/SMCLK/S27 ] 46
P3.5/TA2.0/S26 ] 47
P3.6/TA2.1/S25] 48

P5.4/COM2/S41[] 32
P1.0/TAOCLK/ACLK/S39[] 34

CAUTION: LCDCAP/R33 must be connected to DVsg if not used.

P3.7/TA2.2/S24 ] 49

P4.0/TB0.0/S23 ] 50

P9.7/S0

P9.6/S1

P9.5/S2

P9.4/S3

P9.3/S4

P9.2/S5

P9.1/S6

P9.0/S7

P8.7/S8
P8.6/UCB1SOMI/UCB1SCL/S9
P8.5/UCB1SIMO/UCB1SDA/S10
DvCC2

DVSS2
P8.4/UCB1CLK/UCA1STE/S11
P8.3/UCA1RXD/UCA1SOMI/S12
P8.2/UCA1TXD/UCA1SIMO/S13
P8.1/UCB1STE/UCA1CLK/S14
P8.0/TBOCLK/S15
P4.7/TBOOUTH/SVMOUT/S16
P4.6/TB0.6/S17

P4.5/TB0.5/S18

P4.4/TB0.4/S19

P4.3/TB0.3/S20

P4.2/TB0.2/S21

P4.1/TB0.1/S22

Figure 4-3. 100-Pin PZ Package (Top View) — MSP430F6632, MSP430F6631, MSP430F6630
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Figure 4-4 shows the pinout for all devices in the 113-pin ZQW package. See Section 4.2 for pin

assignments and descriptions.
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NOTE: For terminal assignments, see Table 4-1.

Figure 4-4. 113-Pin ZQW Package (Top View) — MSP430F6638, MSP430F6637, MSP430F6636,
MSP430F6635, MSP430F6634, MSP430F6633, MSP430F6632, MSP430F6631, MSP430F6630
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4.2 Signal Descriptions

Table 4-1 describes the signals for all device variants and packages.

Table 4-1. Signal Descriptions

TERMINAL
NAME NO. 11o®W DESCRIPTION
PZ |zZQW

General-purpose digital 1/0

P6.4/CB4/A4 1 Al /0 | Comparator_B input CB4
Analog input A4 — ADC (not available on F6632, F6631, and F6630 devices)
General-purpose digital 1/0

P6.5/CB5/A5 2 B2 I/0 | Comparator_B input CB5
Analog input A5 — ADC (not available on F6632, F6631, and F6630 devices)
General-purpose digital 1/0
Comparator_B input CB6

P6.6/CB6/A6/DACO 3 Bl /o Analog input A6 — ADC (not available on F6632, F6631, and F6630 devices)
DAC12.0 output (not available on F6635, F6634, F6633, F6632, F6631, and F6630
devices)
General-purpose digital 1/0
Comparator_B input CB7

P6.7/CB7/A7/IDACL 4 c2 /o Analog input A7 — ADC (not available on F6632, F6631, and F6630 devices)
DAC12.1 output (not available on F6635, F6634, F6633, F6632, F6631, and F6630
devices)
General-purpose digital 1/0

P7.4/CB8/A12 5 C1 I/0 | Comparator_B input CB8
Analog input A12 —ADC (not available on F6632, F6631, and F6630 devices)
General-purpose digital I1/0

P7.5/CB9/A13 6 C3 I/0 | Comparator_B input CB9
Analog input A13 — ADC (not available on F6632, F6631, and F6630 devices)
General-purpose digital 1/0
Comparator_B input CB10

P7.6/CB10/A14/DACO 7 b2 /o Analog input A14 — ADC (not available on F6632, F6631, and F6630 devices)
DAC12.0 output (not available on F6635, F6634, F6633, F6632, F6631, and F6630
devices)
General-purpose digital 1/0
Comparator_B input CB11

P7.7/CB11/A15/DACL 8 D1 /o Analog input A15 — ADC (not available on F6632, F6631, and F6630 devices)
DAC12.1 output (not available on F6635, F6634, F6633, F6632, F6631, and F6630
devices)
General-purpose digital 1/0

P5.0/VREF+/VeREF+ 9 D4 I/O | Output of reference voltage to the ADC
Input for an external reference voltage to the ADC
General-purpose digital 1/0

P5.1/VREF-/VeREF- 10 E4 /o Negative terminal for the reference voltage of the ADC for both sources, the
internal reference voltage, or an external applied reference voltage

AVCC1 11 EE12 Analog power supply

(1) I=input, O = output, N/A = not available on this package offering
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Table 4-1. Signal Descriptions (continued)

TERMINAL
NO. 1/o® DESCRIPTION
NAME
PZ | ZQW
AVSS1 12 F2 Analog ground supply
XIN 13 F1 | Input terminal for crystal oscillator XT1
XOUT 14 Gl O | Output terminal of crystal oscillator XT1
AVSS2 15 G2 Analog ground supply
General-purpose digital I1/0
P5.6/ADC12CLK/DMAEO 16 H1 1/0 | Conversion clock output ADC (not available on F6632, F6631, and F6630 devices)
DMA external trigger input
General-purpose digital 1/0 with port interrupt and mappable secondary function
P2.0/P2MAPO 17 G4 | IO
Default mapping: USCI_BO SPI slave transmit enable; USCI_AO clock input/output
General-purpose digital 1/0 with port interrupt and mappable secondary function
P2.1/P2MAP1 18 H2 /10
Default mapping: USCI_BO SPI slave in/master out; USCI_BO 1°C data
General-purpose digital 1/0 with port interrupt and mappable secondary function
P2.2/P2MAP2 19 Ji lfe}
Default mapping: USCI_BO SPI slave out/master in; USCI_BO I2C clock
General-purpose digital 1/0 with port interrupt and mappable secondary function
P2.3/P2MAP3 20 H4 | 1/O
Default mapping: USCI_BO clock input/output; USCI_AO SPI slave transmit enable
General-purpose digital 1/0 with port interrupt and mappable secondary function
P2.4/P2MAP4 21 J2 110
Default mapping: USCI_AO UART transmit data; USCI_AO SPI slave in/master out
General-purpose digital 1/0 with port interrupt and mappable secondary function
P2.5/P2MAP5 22 K1 110
Default mapping: USCI_AO UART receive data; USCI_AO slave out/master in
General-purpose digital 1/0 with port interrupt and mappable secondary function
P2.6/P2MAP6/R0O3 23 K2 1/0 | Default mapping: no secondary function
Input/output port of lowest analog LCD voltage (V5)
General-purpose digital 1/0 with port interrupt and mappable secondary function
Default mapping: no secondary function
P2.7/P2MAP7/LCDREF/R13 24 L2 lfe}
External reference voltage input for regulated LCD voltage
Input/output port of third most positive analog LCD voltage (V3 or V4)
DvVCC1 25 L1 Digital power supply
DVsSS1 26 M1 Digital ground supply
VCORE® 27 M2 Regulated core power supply (internal use only, no external current loading)
General-purpose digital 1/0
P5.2/R23 28 L3 /10
Input/output port of second most positive analog LCD voltage (V2)
LCD capacitor connection
LCDCAP/R33 29 M3 1/0 | Input/output port of most positive analog LCD voltage (V1)
CAUTION: LCDCAP/R33 must be connected to DVgg if not used.
COMO 30 Ja O | LCD common output COMO for LCD backplane
General-purpose digital 1/0
P5.3/COM1/s42 31 L4 /0 | LCD common output COM1 for LCD backplane
LCD segment output S42
General-purpose digital I1/0
P5.4/COM2/S41 32 M4 /0 | LCD common output COM2 for LCD backplane
LCD segment output S41

(2) 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 4-1. Signal Descriptions (continued)

TERMINAL

NO.

NAME
PZ | zZQW

1o

DESCRIPTION

P5.5/COM3/S40 33 J5

/10

General-purpose digital 1/0
LCD common output COM3 for LCD backplane
LCD segment output S40

P1.0/TAOCLK/ACLK/S39 34 L5

11O

General-purpose digital 1/0 with port interrupt
Timer TAO clock signal TACLK input

ACLK output (divided by 1, 2, 4, 8, 16, or 32)
LCD segment output S39

P1.1/TA0.0/S38 35 M5

110

General-purpose digital 1/0 with port interrupt

Timer TAO CCRO capture: CCIOA input, compare: OutO output
BSL transmit output

LCD segment output S38

P1.2/TA0.1/S37 36 J6

11O

General-purpose digital 1/0 with port interrupt
Timer TAO CCR1 capture: CCI1A input, compare: Outl output
BSL receive input

LCD segment output S37

P1.3/TA0.2/S36 37 H6

11O

General-purpose digital 1/0 with port interrupt
Timer TAO CCR2 capture: CCI2A input, compare: Out2 output
LCD segment output S36

P1.4/TA0.3/S35 38 M6

11O

General-purpose digital 1/0 with port interrupt
Timer TAO CCR3 capture: CCI3A input compare: Out3 output
LCD segment output S35

P1.5/TA0.4/S34 39 L6

11O

General-purpose digital 1/0 with port interrupt
Timer TAO CCR4 capture: CCI4A input, compare: Out4 output
LCD segment output S34

P1.6/TA0.1/S33 40 J7

11O

General-purpose digital 1/0 with port interrupt
Timer TAO CCR1 capture: CCI1B input, compare: Outl output
LCD segment output S33

P1.7/TA0.2/S32 41 M7

11O

General-purpose digital 1/0 with port interrupt
Timer TAO CCR2 capture: CCI2B input, compare: Out2 output
LCD segment output S32

P3.0/TA1CLK/CBOUT/S31 42 L7

110

General-purpose digital 1/0 with port interrupt
Timer TAL clock input
Comparator_B output

LCD segment output S31

P3.1/TA1.0/S30 43 H7

/10

General-purpose digital 1/0 with port interrupt
Timer TAL capture CCRO: CCIOA/CCIOB input, compare: OutO output
LCD segment output S30

P3.2/TA1.1/S29 44 M8

/10

General-purpose digital 1/0 with port interrupt
Timer TAL capture CCR1: CCI1A/CCI1B input, compare: Outl output
LCD segment output S29
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Table 4-1. Signal Descriptions (continued)

TERMINAL

NAME

NO.

1o

PZ | zZQW

DESCRIPTION

P3.3/TA1.2/S28

45

L8 /10

General-purpose digital I/O with port interrupt
Timer TAL capture CCR2: CCI2A/CCI2B input, compare: Out2 output
LCD segment output S28

P3.4/TA2CLK/SMCLK/S27

46

J8 lfe}

General-purpose digital 1/0 with port interrupt
Timer TA2 clock input

SMCLK output

LCD segment output S27

P3.5/TA2.0/S26

47

M9 | I/O

General-purpose digital 1/0 with port interrupt
Timer TA2 capture CCRO: CCIOA/CCIOB input, compare: OutO output
LCD segment output S26

P3.6/TA2.1/S25

48

L9 110

General-purpose digital 1/0 with port interrupt
Timer TA2 capture CCR1: CCI1A/CCI1B input, compare: Outl output
LCD segment output S25

P3.7/TA2.2/S24

49

M10 | I/O

General-purpose digital 1/0 with port interrupt
Timer TA2 capture CCR2: CCI2A/CCI2B input, compare: Out2 output
LCD segment output S24

P4.0/TB0.0/S23

50

J9 110

General-purpose digital 1/0 with port interrupt
Timer TBO capture CCRO: CCIOA/CCIOB input, compare: OutO output
LCD segment output S23

P4.1/TB0.1/S22

51

M11 | I/O

General-purpose digital 1/0 with port interrupt
Timer TBO capture CCR1: CCI1A/CCI1B input, compare: Outl output
LCD segment output S22

P4.2/TB0.2/S21

52

L10 | I/O

General-purpose digital 1/0 with port interrupt
Timer TBO capture CCR2: CCI2A/CCI2B input, compare: Out2 output
LCD segment output S21

P4.3/TB0.3/S20

53

M12 | 1/O

General-purpose digital 1/0 with port interrupt
Timer TBO capture CCR3: CCI3A/CCI3B input, compare: Out3 output
LCD segment output S20

P4.4/TB0.4/S19

54

L12 | 110

General-purpose digital 1/0 with port interrupt
Timer TBO capture CCR4: CCI4A/CCI4B input, compare: Out4 output
LCD segment output S19

P4.5/TB0.5/S18

55

L11 | 1/O

General-purpose digital 1/0 with port interrupt
Timer TBO capture CCR5: CCISA/CCI5B input, compare: Out5 output
LCD segment output S18

P4.6/TB0.6/S17

56

K11 | /O

General-purpose digital 1/0 with port interrupt
Timer TBO capture CCR6: CCI6A/CCIEB input, compare: Outé output
LCD segment output S17

P4.7/TBOOUTH/SVMOUT/S16

57

K12 | 1/0

General-purpose digital 1/0 with port interrupt

Timer TBO: Switch all PWM outputs high impedance
SVM output

LCD segment output S16
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Table 4-1. Signal Descriptions (continued)

TERMINAL
NO. 1lo® DESCRIPTION
NAME
PZ | ZQW
General-purpose digital 1/0
P8.0/TBOCLK/S15 58 | J11 | /O | Timer TBO clock input
LCD segment output S15
General-purpose digital I1/0
P8.1/UCB1STE/UCA1CLK/S14 59 | J12 | I/O | USCI_B1 SPI slave transmit enable; USCI_A1 clock input/output
LCD segment output S14
General-purpose digital 1/0
P8.2/UCA1TXD/UCA1SIMO/S13 60 | H11 | I/O |USCI_A1l UART transmit data; USCI_AL SPI slave in/master out
LCD segment output S13
General-purpose digital 1/0
P8.3/UCAIRXD/UCAISOMI/S12 | 61 | H12 | 1/O USCI_A1 UART receive data; USCI_AL1 SPI slave out/master in
LCD segment output S12
General-purpose digital I1/0
P8.4/UCB1CLK/UCA1STE/S11 62 | G11 | I/O | USCI_BL1 clock input/output; USCI_A1 SPI slave transmit enable
LCD segment output S11
DVSS2 63 | G12 Digital ground supply
DvCC2 64 | F12 Digital power supply
General-purpose digital I1/0
P8.5/UCB1SIMO/UCB1SDA/S10 | 65 | F11 | I/O | USCI_B1 SPI slave in/master out; USCI_B1 I°C data
LCD segment output S10
General-purpose digital I1/0
P8.6/UCB1SOMI/UCB1SCL/S9 66 G9 I/O | USCI_B1 SPI slave out/master in; USCI_B1 I?C clock
LCD segment output S9
General-purpose digital I1/0
P8.7/S8 67 | E12 | 1/O
LCD segment output S8
General-purpose digital 1/0
P9.0/S7 68 | E11 | 1/O
LCD segment output S7
General-purpose digital 1/0
P9.1/S6 69 F9 /0
LCD segment output S6
General-purpose digital 1/0
P9.2/S5 70 | D12 | I/O
LCD segment output S5
P9 3/S4 71 | b1t | o General-purpose digital I1/0
LCD segment output S4
General-purpose digital 1/0
P9.4/S3 72 E9 /10
LCD segment output S3
General-purpose digital I1/0
P9.5/S2 73 | C12 | /O
LCD segment output S2
General-purpose digital 1/0
P9.6/S1 74 | C11 | I/O
LCD segment output S1
General-purpose digital I1/0
P9.7/S0 75 D9 /0
LCD segment output SO
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Table 4-1. Signal Descriptions (continued)

TERMINAL

NO. 1o DESCRIPTION
PZ |zQw

B11,
B12

NAME

VSSU 76 USB PHY ground supply

General-purpose digital 1/0, controlled by USB control register. Port U is supplied
PU.0/DP 77 | A12 | o | by the LDOO rail.
USB data terminal DP

USB pullup resistor pin (open drain). The voltage level at the PUR pin is used to
PUR 78 | B10 | /O |invoke the default USB BSL. Tl recommends a 1-MQ resistor to ground. See
Section 6.7.1 for more information.

General-purpose digital 1/0, controlled by USB control register. Port U is supplied

PU.1/DM 79 | ALL | o |bythe LDOO rail.
USB data terminal DM
VBUS 80 | Al0 USB LDO input (connect to USB power source)
VUSB 81 A9 USB LDO output
V18 82 B9 USB regulated power (internal use only, no external current loading)
AVSS3 83 A8 Analog ground supply
General-purpose digital 1/0
P7.2/XT2IN 84 B8 110
Input terminal for crystal oscillator XT2
General-purpose digital I1/0
P7.3/XT20UT 85 B7 110
Output terminal of crystal oscillator XT2
VBAK 86 A7 Capacitor for backup subsystem. Do not load this pin externally. For capacitor

values, see Cgak in Recommended Operating Conditions.

Backup or secondary supply voltage. If backup voltage is not supplied, connect to

VBAT 87 D8 DVCC externally.

General-purpose digital 1/0
P5.7/RTCCLK 88 D7 /10

RTCCLK output
DVCC3 89 A6 Digital power supply
DVSS3 90 A5 Digital ground supply

Test mode pin; selects digital /0 on JTAG pins
TEST/SBWTCK 91 B6 |

Spy-Bi-Wire input clock

General-purpose digital 1/0
PJ.0/TDO 92 B5 /10

Test data output port

General-purpose digital I1/0
PJ.1/TDIITCLK 93 A4 /0

Test data input or test clock input

General-purpose digital 1/0
PJ.2/ITMS 94 E7 lfe}

Test mode select

General-purpose digital 1/0
PJ.3/TCK 95 D6 /0

Test clock

Reset input (active low)®
RST/NMI/SBWTDIO 96 A3 1/0 | Nonmaskable interrupt input

Spy-Bi-Wire data input/output

General-purpose digital 1/0
P6.0/CB0O/AO 97 B4 /0 | Comparator_B input CBO
Analog input AO — ADC (not available on F6632, F6631, and F6630 devices)

(3) When this pin is configured as reset, the internal pullup resistor is enabled by default.
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Table 4-1. Signal Descriptions (continued)

TERMINAL
NO. 1/o® DESCRIPTION
NAME
PZ | ZQW
General-purpose digital 1/0
P6.1/CB1/A1 98 B3 /0 | Comparator_B input CB1
Analog input A1 — ADC (not available on F6632, F6631, and F6630 devices)
General-purpose digital I1/0
P6.2/CB2/A2 99 A2 /0 | Comparator_B input CB2
Analog input A2 — ADC (not available on F6632, F6631, and F6630 devices)
General-purpose digital 1/0
P6.3/CB3/A3 100 | D5 /0 | Comparator_B input CB3
Analog input A3 — ADC (not available on F6632, F6631, and F6630 devices)
E5,
E6,
ES,
F4,
F5,
Reserved N/A | F8, Reserved. Tl recommends connecting to ground (DVSS, AVSS).
G5,
G8,
H5,
H8,
H9
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