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MSP430FR698x (1), MSP430FR598x(1) Mixed-Signal Microcontrollers

1 Device Overview

1.1 Features

» Embedded Microcontroller
— 16-Bit RISC Architecture up to 16-MHz Clock
— Wide Supply Voltage Range From 3.6 V Down
to 1.8 V (Minimum Supply Voltage is Restricted
by SVS Levels, See the SVS Specifications)
* Optimized Ultra-Low-Power Modes
Active Mode: Approximately 100 pA/MHz
Standby (LPM3 With VLO): 0.4 pA (Typical)
Real-Time Clock (RTC) (LPM3.5): 0.35 pA
(Typical) @
Shutdown (LPM4.5): 0.02 YA (Typical)
» Ultra-Low-Power Ferroelectric RAM (FRAM)
— Up to 128KB of Nonvolatile Memory
— Ultra-Low-Power Writes
— Fast Write at 125 ns per Word (64KB in 4 ms)
— Unified Memory = Program + Data + Storage in
One Single Space
— 10% Write Cycle Endurance
— Radiation Resistant and Nonmagnetic
« Intelligent Digital Peripherals
— 32-Bit Hardware Multiplier (MPY)
Three-Channel Internal Direct Memory Access
(DMA)
RTC With Calendar and Alarm Functions
Five 16-Bit Timers With up to 7
Capture/Compare Registers Each
16-Bit and 32-Bit Cyclic Redundancy Checker
(CRC16, CRC32)
» High-Performance Analog
— Extended Scan Interface (ESI) for Background
Water, Heat, and Gas Volume Measurement
— 16-Channel Analog Comparator
— 12-Bit Analog-to-Digital Converter (ADC) With
Internal Reference and Sample-and-Hold and
up to 16 External Input Channels
— Integrated LCD Driver With Contrast Control for
up to 320 Segments
e Multifunction Input/Output Ports
— All P1 to P10 and PJ Pins Support Capacitive
Touch Capability Without Need for External
Components
(1) RTC is clocked by a 3.7-pF crystal.

— Accessible Bit-, Byte- and Word-Wise (in Pairs)

— Edge-Selectable Wakeup From LPM on Ports
P1, P2, P3, and P4

— Programmable Pullup and Pulldown on All Ports

Code Security and Encryption

— 128-Bit or 256-Bit AES Security Encryption and
Decryption Coprocessor

— True Random Number Seed for Random
Number Generation Algorithm

Enhanced Serial Communication
— eUSCI_AO0 and eUSCI_A1 Support:
— UART With Automatic Baud-Rate Detection
— IrDA Encode and Decode
— SPI
— eUSCI_BO0 and eUSCI_B1 Support:
— I2C With Multiple-Slave Addressing
— SPI
— Hardware UART and I°C Bootloader (BSL)
Flexible Clock System

— Fixed-Frequency DCO With 10 Selectable
Factory-Trimmed Frequencies

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

— 32-kHz Crystals (LFXT)
— High-Frequency Crystals (HFXT)
Development Tools and Software

— Free Professional Development Environments
With EnergyTrace++™ Technology

— Experimenter and Development Kits

Family Members

— Device Comparison Summarizes the Device
Variants and Available Packages Types

For Complete Module Descriptions, See the

MSP430FR58xx, MSP430FR59xx, and

MSP430FR6xx Family User's Guide

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

* Water Meters » Data Logging
* Heat Meters » See Extended Scan Interface (ESI) Peripheral for
« Heat Cost Allocators TI Designs

* Portable Medical Meters

1.3 Description

The MSP430™ ultra-low-power (ULP) FRAM platform combines uniquely embedded FRAM and a holistic
ultra-low-power system architecture, allowing innovators to increase performance at lowered energy
budgets. FRAM technology combines the speed, flexibility, and endurance of SRAM with the stability and
reliability of flash at much lower power.

The MSP430 ULP FRAM portfolio consists of a diverse set of devices that feature FRAM, the ULP 16-bit
MSP430 CPU, and intelligent peripherals targeted for various applications. The ULP architecture
showcases seven low-power modes, which are optimized to achieve extended battery life in energy-
challenged applications.

Device Information®

PART NUMBER PACKAGE BODY SIZE®
MSP430FR6989IPZ LQFP (100) 14 mm x 14 mm
MSP430FR6989IPN LQFP (80) 12 mm x 12 mm
MSP430FR5989IPM LQFP (64) 10 mm x 10 mm
MSP430FR5989IRGC VQFN (64) 9 mm x 9 mm

(1) Forthe most current part, package, and ordering information, see the Package Option Addendum in
Section 9, 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 9.
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1.4 Functional Block Diagram

Figure 1-1 and Figure 1-2 show the functional block diagrams.

P1.x/P2.x P3.x/P4x P5x/P6x P7xP8x P9.x/P10.x PJx

LFXIN, LFXOUT, 2x8 2x8 2x8 2x8 2x8 1x8
— o __ HPXN geXouT __ __ __ __ _ __ __ __ __ A__ A A A A _A_

I Capacitive Touch I/0 0, Capacitive Touch I/O 1 |
comp_E | | Apc12_8 110 Ports| |110 Ports| | 110 Port | | 110 Port | | 110 Port | | 110 Port |
| MCLK 4— -> ACLK - - REF_A P1, P2 P3, P4 P5, P6 P7, P8 P9, P10 PJ
Clock (upto 16 (upto 16 2x8 1/0s| | 2x8 1/0s | | 2x8 1/0Os | | 2x8 1/Os | | 1x8 1/Os | | 1x8 1/Os |
I System inputs) std. inputs, Voltage
> SMCLK upto8 | | Reference PA PB PC PD PE
I DMA . diff. inputs) 1x16 1/0s| |1x16 1/0s| |1x16 1/0s| |1x16 /05| |1x16 1/0s |
Controller -
P 2 2 2 4 42 32 2 2 32 YRR FF R F Ry
I 3 Channel | © -
MAB
| Bus |
Control | 'Mpg | W \ 4 4 \ 4 \ 4 y y \ 4 v Vv
Logic | |
I A A A F A A A A A
CPUXV2 >
|| nct.76 vyvVvV VvV VYV VV VV Vv YV VV VYV |
Registers |y MPU CRC16 TA2 TA3
I IP Encap Power AES256 |
FRAM RAM Mgmt CRC-16- )
ITIITTI DO MPY32 E'f;;‘;"'i‘gn Watchdog | | Timer_ A || Timer_A |
I (SE?IsE!:-,1 1) < 1%%&05 B SVS oResz Decryption Rezgiil%rs R:giilcers
I EnergyTrace++ _ Brownout CRC-32- (128, 256) (int. only) (int. only) |
Technology |™% 1S0O-3309
= |
MDB |
JTAG - A A A A A A A A
| Interface MAB |
Spy-Bi- ' A\ A 4 ' \ AA 4 \ A 4 \ A 4 \ A 4 \ A 4 A\ A 4 \ A 4 |
: '
[ wire . ) TBO TAO TA1
v | RTCC | euscl_Ao| | [eusci_so Lco_¢C |
| ' : eUsCIZa1|| [eUsciTe1 Extended
. Calendar ' Timer_B Timer_A Timer_A Scan {upto |
| T S v| ree ace 3¢C (UART, (2, Interface 320 seg;
' ounter ' Registers Registers Registers IrDA, SPI) static,
' Mode ' (int./ext.) (int.Jext.) (int./ext.) SPI) 2to 8 mux) |
'
| : :
|_ ! LPM3.5 Domain |
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P1.x/P2.x P3.x/P4.x P5x/P6.x P7.x/P8x P9.x/P10.x J.x

_______3%%& _________ $-454-4-4- %

I Capacitive Touch I/0 0, Capacitive Touch I/O 1 |
comp_E | | ADC12 B 110 Ports | [ 110 Ports| | 110 Port | | 110 Port | | 110 Port | | 110 Port |
I MCLK 4— -> ACLK - - REF_A P1, P2 P3, P4 P5, P6 P7, P8 P9, P10 PJ
Clock (upto 16 (upto 16 2x81/0s| | 2x81/0s | | 2x8 I/0s | | 2x8 I/0Os | | 1x8 1/0s | | 1x8 1/0s
I System inputs) std. inputs, Voltage |
-> SMCLK d'flfjp'rgos( ) Reference PA PB PC PD PE
ITT. Inputs,
I DMA o P 1x16 1/0s| [1x16 1/Os| |1x16 1/Os| |1x16 1/Os| |1x16 I/Os] |
Controller -
P A A A A A A A A A A A A A A A A A A AL |
I 3 Channel | -
MAB
I Bus |
Control | vps | v \ 4 4 A \ 4 y y y L AR /
Logic | |
I A A A A A A A A A
CPUXV2 >
I incl. 16 \AA 4 \ A 4 \ A 4 v Y \AA 4 \ A 4 A\ AR 4 \AA 4 \AA 4 |
Registers |ffm==jp MPU CRC16 TA2 TA3
I IP Encap Power AES256 |
FRAM RAM Mgmt CRC1e- ‘
ITTTTTT MPY32 ESSCU”_‘Y Watchdog Timer_A Timer_A |
I EEM | o Up to 2KB Ié[\)/g CRC32 Cnorypion, 2¢C 5CC
(S:3+1) | © 128KB Browneut (123356) Registers Registers |
I [EnergyTrace+H CRC-32- ’ (int. only) (int. only)
Technology |™% 1SO-3309
= |
4 MDB |
JIAG | A A A A A A r
I Interface MAB |
Spy-Bi- ' \ A 4 ' \ AA 4 \AA 4 \ A 4 v Y \ A 4 \ A 4 |
- '
[ wie . . TBO TAO A1
v | RTCC | euscl_ao|| [eusci_Bo |
I : N eUSCI_A1 eUSCI_B1 Extended
. Calendar ' Timer_B Timer_A Timer_A Scan |
I . . and ' 7¢cC 3ccC 3ccC (UART, (Fc, Interface
. ounter ' Registers Registers Registers IrDA, SPI)
' Mode ' (int./ext.) (intJext.) (int./ext.) SPI) |
'
I ; .
|_ ! LPM3.5 Domain |
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Figure 1-2. Functional Block Diagram — MSP430FR598x, MSP430FR598x 1
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2 Revision History
NOTE: Page numbers for previous revisions may differ from page numbers in the current version.

Changes from March 10, 2017 to August 29, 2018 Page
e Updated Section 3.1, Related PrOOUCES ...uueiieiiiieiiseisiteiistssisssaatsssssaasssaessassssasssansssasssansssnnssannssnnsins 8
o Added Note (1) t0 TabIE 52, SV S . uuiiiiiiitet i et raateessaanresraanneessaannesaaannessasnnnessannnessasnnnessannnesssnnnes 40

* Changed capacitor value from 4.7 puF to 470 nF in Figure 7-5, ADC12_B Grounding and Noise Considerations ... 156
» Changed capacitor value from 4.7 puF to 470 nF in the last paragraph of Section 7.2.1.2, Design Requirements .. 157
* Updates to text and figure in Section 8.2, Device NOMENCIAIUIE ....vvviiiiiseiiiiiiiiii i, 162

6 Revision History Copyright © 2014-2018, Texas Instruments Incorporated
Submit Documentation Feedback
Product Folder Links: MSP430FR6989 MSP430FR69891 MSP430FR6988 MSP430FR6987 MSP430FR5989
MSP430FR59891 MSP430FR5988 MSP430FR5987 MSP430FR5986



| ?EXAS MSP430FR6989, MSP430FR69891, MSP430FR6988, MSP430FR6987
NSTRUMENTS  \1sp430FR5989, MSP430FR59891, MSP430FR5988, MSP430FR5987, MSP430FR5986

www.ti.com SLAS789D —JUNE 2014—REVISED AUGUST 2018

3

Device Comparison
Table 3-1 and Table 3-2 summarize the available family members.

Table 3-1. Device Comparison (With UART BSL)® @

FRAM | SRAM | CLOCK | Timer_A | Timer_B euscCl
DEVICE (KB) (KB) SYSTEM 5) @) A® 56 AES ADC12_ B | LCD_C 110 PACKAGE
DCO
3,30 12 ext 240 seg 63 80 PN
MSP430FR6989 128 2 [‘E))g' 25 ® 7 2 2 yes 16 ext 320 seg 83 100 PZ
DCO
3,30 12 ext 240 seg 63 80 PN
MSP430FR6988 96 2 II:IE;_'II: 250 7 2 2 yes 16 ext 320 seg 83 100 PZ
DCO
3,30 12 ext 240 seg 63 80 PN
MSP430FR6987 64 2 [‘E))g' 25® 7 2 2 yes 16 ext 320 seg 83 100 PZ
DCO "
MSP430FR5989 128 2 HEXT | 33 7 2 2 yes 12 ext NIA a8 | SaPM
LFXT ’
DCO @)
MSP430FR5988 96 2 HFXT 3.3 ® 7 2 2 yes 12 ext N/A 48 64 PM
LEXT 2,5 64 RGC
DCO "
MSP430FR5987 64 2 HEXT | 33 7 2 2 yes 12 ext NIA a8 | SaPM
LFXT ’
DCO 3.3 @)
MSP430FR5986 48 2 HFXT 55 ® 7 2 2 yes 12 ext N/A 48 64 PM
LFXT 'S

(1) For the most current package and ordering information, see the Package Option Addendum at the end of this document, 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/package.

(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.

(4) 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.

(5) eUSCI_A supports UART with automatic baud-rate detection, IrDA encode and decode, and SPI.

(6) eUSCI_B supports I°C with multiple slave addresses and SPI.

(7) Timer_A TAO and TA1 provide internal and external capture/compare inputs and internal and external PWM outputs.

(8) Timer_A TA2 and TA3 provide only internal capture/compare inputs and only internal PWM outputs (if any).

Table 3-2. Device Comparison (With I°C BSL) ® @
FRAM | SRAM | CLOCK | Timer_A | Timer_B euscCl PACKAGE
DEVICE (KB) (KB) | SYSTEM @ @ G 5® AES |ADCI12 B| LCD_C 110 —m
DCO
3,30 12 ext 240 seg 63 80 PN

MSP430FR69891 128 2 ti;)g 25® 7 2 2 yes 16 ext 320 seg 83 100 PZ
DCO @

MSP430FR59891 | 128 2 HEXT | 33 7 2 2 yes 12 ext NIA g | 4T
LFXT ’

(1) For the most current package and ordering information, see the Package Option Addendum at the end of this document, 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/package.

(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.

(4) 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.

(5) eUSCI_A supports UART with automatic baud-rate detection, IrDA encode and decode, and SPI.

(6) eUSCI_B supports I>C with multiple slave addresses and SPI.

(7) Timer_A TAO and TA1 provide internal and external capture/compare inputs and internal and external PWM outputs.

(8) Timer_A TA2 and TA3 provide only internal capture/compare inputs and only internal PWM outputs (if any).
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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.

Tl 16-bit and 32-bit microcontrollers High-performance, low-power solutions to enable the autonomous
future

Products for MSP430 ultra-low-power sensing and measurement microcontrollers One platform.
One ecosystem. Endless possibilities.

Products for MSP430 ultrasonic and performance sensing microcontrollers Ultra-low-power single-
chip MCUs with integrated sensing peripherals

Companion products for MSP430FR6989 Review products that are frequently purchased or used with
this product.

Reference designs for MSP430FR6989 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.

Device Comparison Copyright © 2014-2018, Texas Instruments Incorporated
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4 Terminal Configuration and Functions

4.1 Pin Diagrams

Figure 4-1 shows the pinout of the 100-pin PZ package for the MSP430FR698x and MSP430FR698x1
MCUs.

= 38 B8
S ¢x o=
8 28 &g % %
2 3< 3 © o ag
) oa 04, »®»® XX
g 20 29Fxx% B
2 nm m@mM3g30 <<
S 00 0023000
= 224222 ERH22
5 SodsoLEE¢8=0
g 5=2vo=5EES5= L =
g 283220090223 3., z3
= MmN Sommm< << 2 X X a
M Q0500000000 ¥ _Lik, _2 o
C3BR22532222222020298 15T IRS9 =2
2085353538539 0833a~88000
NS> I FoFFFTFIVLBVBBLG >55>55>>000
P [ en oy o W o W a N WY o WY o WY WY o NOY'a MY I a WS o Y o NS i o O o O - L T T A T Y R
AnnpononNnonoonooo000000onoon
010099 98 97 96 95 94 93 92 91 90 89 88 87 86 85 84 83 82 81 80 79 78 77 76
P4.3/UCA0SOMI/UCAORXD/UCB1STE ] 1 75[] ESIDVCC
P1.4/UCBOCLK/UCAOSTE/TA1.0/S1 ] 2 741 P9.7/ESICI3/A15/C15
P1.5/UCBOSTE/UCAOCLK/TA0.0/S0 ] 3 731 P9.6/ESICI2/A14/C14
P1.6/UCBOSIMO/UCBOSDA/TA0.1 (] 4 72|71 P9.5/ESICI1/A13/C13
P1.7/UCBOSOMI/UCBOSCL/TA0.2 (] 5 713 P9.4/ESICI0/A12/C12
R33/LCDCAP [] 6 70| P9.3/ESICH3/ESITEST3/A11/C11
P6.0/R23 ] 7 69[1 P9.2/ESICH2/ESITEST2/A10/C10
P6.1/R13/LCDREF ] 8 68[1 P9.1/ESICH1/ESITEST1/A9/C9
P6.2/COUT/R03 ] 9 67[1 P9.0/ESICHO/ESITESTO/A8/C8
P6.3/COMO0 ] 10 66[1 P1.0/TA0.1/DMAEO/RTCCLK/A0/CO/VREF-/VeREF-
P6.4/TB0.0/COM1 ] 11 651 P1.1/TA0.2/TA1CLK/COUT/A1/C1/VREF+/VeREF+
P6.5/TB0.1/COM2 ] 12 641 P1.2/TA1.1/TAOCLK/COUT/A2/C2
P6.6/TB0.2/COM3 ] 13 631 P1.3/TA1.2/ESITEST4/A3/C3
P2.4/TB0.3/COM4/S43 [ 14 62[1P8.7/A4/C4
P2.5/TB0.4/COM5/S42 ] 15 61[1 P8.6/A5/C5
P2.6/TB0.5/ESIC10UT/COM6/S41 [] 16 60[1 P8.5/A6/C6
P2.7/TB0.6/ESIC20UT/COM7/S40 | 17 591 P8.4/A7/C7
P10.2/TA1.0/SMCLK/S39 [] 18 581 DVCC2
P5.0/TA1.1/MCLK/S38 (] 19 57|71 DVSS2
P5.1/TA1.2/S37 [] 20 56/ 1 P7.4/SMCLK/S13
P5.2/TA1.0/TA1CLK/ACLK/S36 ] 21 55[1 P7.3/TA0.2/S14
P5.3/UCB1STE/S35 [] 22 541 P7.2/TA0.1/S15
P3.0/UCB1CLK/S34 [] 23 531 P7.1/TA0.0/ACLK/S16
P3.1/UCB1SIMO/UCB1SDA/S33 [ 24 521 P7.0/TAOCLK/S17
P3.2/UCB1SOMI/UCB1SCL/S32 [] 25 51 P2.0/UCAOSIMO/UCAOTXD/TBO0.6/TBOCLK
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NOTE: On devices with UART BSL: P2.0: BSLTX; P2.1: BSLRX
NOTE: On devices with [°C BSL: P1.6: BSLSDA; P1.7: BSLSCL

Figure 4-1. 100-Pin PZ Package (Top View) — MSP430FR698x and MSP430FR698x1
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Figure 4-2 shows the pinout of the
MCUs.

80-pin PN package for the MSP430FR698x and MSP430FR698x1

P4.3/UCA0SOMI/UCAORXD/UCB1STE ]
P1.4/UCBOCLK/UCAOSTE/TA1.0/S3 [
P1.5/UCBOSTE/UCAOCLK/TA0.0/S2 ]

P1.6/UCB0SIMO/UCBOSDA/TA0.1/S1 ]
P1.7/UCB0SOMI/UCBOSCL/TA0.2/S0 ]

R33/LCDCAP []
P6.0/R23 ]
P6.1/R13/LCDREF ]
P6.2/COUT/R03 []
P6.3/COMO ]
P6.4/TB0.0/COM1/S36 []
P6.5/TB0.1/COM2/S35 []
P6.6/TB0.2/COM3/S34 []
P2.4/TB0.3/COM4/S33 []
P2.5/TB0.4/COM5/S32 []

P2.6/TB0.5/ESIC10UT/COM6/S31 [}
P2.7/TB0.6/ESIC20UT/COM7/S30 [}

P3.0/UCB1CLK/S29 ]

P3.1/UCB1SIMO/UCB1SDA/S28 [}
P3.2/UCB1SOMI/UCB1SCL/S27 [}

1 P1.0/TA0.1/DMAEO/RTCCLK/A0/CO/VREF-/VeREF-
[1P1.1/TA0.2/TA1CLK/COUT/A1/C1/VREF+/VeREF+
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10 51
1" 50
12 491 P1.2/TA1.1/TAOCLK/COUT/A2/C2
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NOTE: On devices with UART BSL: P2.0: BSLTX; P2.1: BSLRX
NOTE: On devices with I°C BSL: P1.6: BSLSDA; P1.7: BSLSCL

Figure 4-2. 80-Pin PN Package (Top View) — MSP430FR698x and MSP430FR698x1
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Figure 4-3 shows the pinout of the 64-pin PM and RGC packages for the MSP430FR598x and
MSP430FR598x1 MCUs.

R[1P4.2/UCA0SIMO/UCAOTXD/UCB1CLK

23 P4.1/UCB1SOMI/UCB1SCL/ACLK
S P4.0/lUCB1SIMO/UCB1SDA/MCLK
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3z z3
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P1.4/UCBOCLK/UCAOSTE/TA1.0 (] 2 47|11 P9.7/ESICI3/A15/C15
P1.5/UCBOSTE/UCAOCLK/TA0.0 ] 3 46[] P9.6/ESICI2/A14/C14
P1.6/UCBOSIMO/UCBOSDA/TA0.1 [] 4 45[] P9.5/ESICI1/A13/C13
P1.7/UCBOSOMI/UCBOSCL/TA0.2 [| 5 44|71 P9.4/ESICI0/A12/C12
P2.4/TB0.3 ] 6 43|71 P9.3/ESICH3/ESITEST3/A11/C11
P2.5/TB0.4 (] 7 42[71 P9.2/ESICH2/ESITEST2/A10/C10
P2.6/TB0.5/ESIC10UT ] 8 411 P9.1/ESICH1/ESITEST1/A9/C9
P2.7/TB0.6/ESIC20UT ] 9 40[-] P9.0/ESICHO/ESITEST0/A8/C8
P5.0/TA1.1/MCLK [] 10 39[1 P1.0/TA0.1/DMAEO/RTCCLK/A0/CO/VREF-/VeREF-
P5.1/TA1.2 ] 11 38[1 P1.1/TA0.2/TA1CLK/COUT/A1/C1/VREF+/VeREF+
P5.2/TA1.0/TA1CLK/ACLK [] 12 37| P1.2/TA1.1/TAOCLK/COUT/A2/C2
P5.3/UCB1STE [] 13 36[ 1 P1.3/TA1.2/ESITEST4/A3/C3
P3.0/UCB1CLK [] 14 351 DVCC2
P3.1/UCB1SIMO/UCB1SDA [] 15 341 DVSS2
P3.2/UCB1SOMI/UCB1SCL [] 16 33| P2.0/UCAOSIMO/UCAOTXD/TB0.6/TBOCLK
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NOTE: TI recommends connecting the RGC package pad to VSS.
NOTE: On devices with UART BSL: P2.0: BSLTX; P2.1: BSLRX
NOTE: On devices with I°C BSL: P1.6: BSLSDA; P1.7: BSLSCL

Figure 4-3. 64-Pin PM or RGC Package (Top View) — MSP430FR598x and MSP430FR598x1
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4.2

Signal Descriptions

Table 4-1 and Table 4-2 describe the device signals.

Table 4-1. Signal Descriptions — MSP430FR698x and MSP430FR698x1

TERMINAL

NAME

Pz

PN

NO. Seg.

NO.

Seg.

DESCRIPTION

P4.3/UCA0SOMI/UCAORXD/
UCBISTE

General-purpose digital 1/0

USCI_AQ: Slave out, master in (SPI mode)
USCI_AQ: Receive data (UART mode)
USCI_B1: Slave transmit enable (SPI mode)

P1.4/UCBOCLK/UCAOQOSTE/
TA1.0/Sx

S3

General-purpose digital I/0

USCI_BO: Clock signal input (SPI slave mode), Clock signal output (SPI
master mode)

USCI_AQ: Slave transmit enable (SPI mode)
Timer_A TA1 CCRO capture: CCIOA input, compare: OutO output

LCD segment output (segment number is package specific)

P1.5/UCBOSTE/
UCAOCLK/TAO0.0/Sx

S2

General-purpose digital I/0
USCI_BO: Slave transmit enable (SPI mode)

USCI_AQ: Clock signal input (SPI slave mode), Clock signal output (SPI
master mode)

Timer_A TAO CCRO capture: CCIOA input, compare: OutO output

LCD segment output (segment number is package specific)

P1.6/UCBOSIMO/UCBOSDA/
TAO0.1/Sx

S1

General-purpose digital I/0

USCI_BO: Slave in, master out (SPI mode)

USCI_BO: I’C data (I>°C mode)

BSL data (I°C BSL)

Timer_A TAO CCR1 capture: CCI1A input, compare: Outl output

LCD segment output (segment number is package specific)

P1.7/UCBOSOMI/UCBOSCL/
TAO0.2/Sx

SO

General-purpose digital 1/0

USCI_BO: Slave out, master in (SPI mode)

USCI_BO: I2C clock (I2C mode)

BSL clock (I°C BSL)

Timer_A TAO CCR2 capture: CCI2A input, compare: Out2 output

LCD segment output (segment number is package specific)

R33/LCDCAP

Input/output port of most positive analog LCD voltage (V1)

LCD capacitor connection

P6.0/R23

General-purpose digital I/0

Input/output port of second most positive analog LCD voltage (V2)

P6.1/R13/LCDREF

General-purpose digital I/0
Input/output port of third most positive analog LCD voltage (V3 or V4)

External reference voltage input for regulated LCD voltage

P6.2/COUT/R0O3

General-purpose digital I/0

Comparator output

Input/output port of lowest analog LCD voltage (V5)
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Table 4-1. Signal Descriptions — MSP430FR698x and MSP430FR698x1 (continued)

TERMINAL

NAME

Pz

PN

NO.

Seg.

NO.

Seg.

DESCRIPTION

P6.3/COMO

10

10

General-purpose digital I/0
LCD common output COMO for LCD backplane

P6.4/TB0.0/COM1/Sx

11

11

S36

General-purpose digital 1/0
Timer_B TBO CCRO capture: CCIOB input, compare: Out0 output
LCD common output COM1 for LCD backplane

LCD segment output (segment number is package specific)

P6.5/TB0.1/COM2/Sx

12

12

S35

General-purpose digital I/0
Timer_B TBO CCR1 capture: CCI1A input, compare: Outl output
LCD common output COM2 for LCD backplane

LCD segment output (segment number is package specific)

P6.6/TB0.2/COM3/Sx

13

13

S34

General-purpose digital 1/0
Timer_B TBO CCR2 capture: CCI2A input, compare: Out2 output
LCD common output COM3 for LCD backplane

LCD segment output (segment number is package specific)

P2.4/TB0.3/COM4/Sx

14

S43

14

S33

General-purpose digital I/0
Timer_B TBO CCR3 capture: CCI3A input, compare: Out3 output
LCD common output COM4 for LCD backplane

LCD segment output (segment number is package specific)

P2.5/TB0.4/COM5/Sx

15

S42

15

S32

General-purpose digital 1/0
Timer_B TBO CCR4 capture: CCI4A input, compare: Out4 output
LCD common output COMS5 for LCD backplane

LCD segment output (segment number is package specific)

P2.6/TB0.5/ESIC10UT/
COM®6/Sx

16

S41

16

S31

General-purpose digital I/0

Timer_B TBO CCRS5 capture: CCI5A input, compare: Out5 output
ESI Comparator 1 output

LCD common output COM6 for LCD backplane

LCD segment output (segment number is package specific)

P2.7/TB0.6/ESIC20UT/
COM7/Sx

17

S40

17

S30

General-purpose digital I/0

Timer_B TBO CCR6 capture: CCI6A input, compare: Out6 output
ESI comparator 2 output

LCD common output COM7 for LCD backplane

LCD segment output (segment number is package specific)

P10.2/TA1.0/SMCLK/Sx

18

S39

General-purpose digital I/0
Timer_A TA1 CCRO capture: CCIOB input, compare: OutO output
SMCLK output

LCD segment output (segment number is package specific)

P5.0/TA1.1/MCLK/Sx

19

S38

General-purpose digital 1/0
Timer_A TA1 CCR1 capture: CCI1A input, compare: Outl output
MCLK output

LCD segment output (segment number is package specific)
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Table 4-1. Signal Descriptions — MSP430FR698x and MSP430FR698x1 (continued)

TERMINAL
Pz PN DESCRIPTION
NAME
NO. Seg. NO. Seg.
General-purpose digital I/0
P5.1/TA1.2/Sx 20 S37 Timer_A TA1 CCR2 capture: CCI2A input, compare: Out2 output

LCD segment output (segment number is package specific)
General-purpose digital I/0

Timer_A TA1 CCRO capture: CCIOB input, compare: OutO output
P5.2/TA1.0/TA1CLK/ACLK/Sx 21 S36 Timer_A TA1 clock signal TAOCLK input
ACLK output

LCD segment output (segment number is package specific)
General-purpose digital I/0

P5.3/UCB1STE/Sx 22 S35 USCI_B1: Slave transmit enable (SPI mode)

LCD segment output (segment number is package specific)
General-purpose digital I/0

USCI_B1: Clock signal input (SPI slave mode), Clock signal output (SPI

P3.0/UCB1CLK/Sx 23 S34 18 S29 master mode)
LCD segment output (segment number is package specific)
General-purpose digital 1/0
gi.l/UCBlslMO/UCBISDAI " s33 10 <08 USCI_81: Szlave in, n;aster out (SPI mode)
USCI_B1: I°C data (I°C mode)
LCD segment output (segment number is package specific)
General-purpose digital I/0
gi.Z/UCBlSOMI/UCBlSCL/ - S22 20 so7 USCI_Bl: Szlave out, rznaster in (SPI mode)
USCI_B1: I°C clock (I“C mode)
LCD segment output (segment number is package specific)
DVsSS1 26 21 Digital ground supply
DvVCC1 27 22 Digital power supply
Test mode pin - select digital I/O on JTAG pins
TEST/SBWTCK 28 23
Spy-Bi-Wire input clock
Reset input, active low
RST/NMI/SBWTDIO 29 24 Nonmaskable interrupt input

Spy-Bi-Wire data input/output

General-purpose digital I/0

Test data output port

PJ.0/TDO/TBOOUTH/ 30 25 Switch all PWM outputs high impedance input - Timer_B TBO

SMCLK/SRSCG1
SMCLK output
Low-power debug: CPU Status register SCG1
General-purpose digital I/0
PJ.1/TDITCLK/MCLK/ Test data input or test clock input
SRSCGO st 26
MCLK output
Low-power debug: CPU Status register SCGO
14 Terminal Configuration and Functions Copyright © 2014-2018, Texas Instruments Incorporated
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Table 4-1. Signal Descriptions — MSP430FR698x and MSP430FR698x1 (continued)

TERMINAL

Pz
NAME

PN

NO. Seg.

NO.

Seg.

DESCRIPTION

PJ.2/ITMS/ACLK/SROSCOFF 32

27

General-purpose digital I/0

Test mode select

ACLK output

Low-power debug: CPU Status register OSCOFF

PJ.3/TCK/COUT/SRCPUOFF 33

28

General-purpose digital 1/0
Test clock
Comparator output

Low-power debug: CPU Status register CPUOFF

P6.7/TAOCLK/Sx 34 S31

29

S26

General-purpose digital I/0
Timer_A TAO clock signal TAOCLK input

LCD segment output (segment number is package specific)

P7.5/TA0.2/Sx 35 S30

30

S25

General-purpose digital I/0
Timer_A TAO CCR2 capture: CCI2A input, compare: Out2 output

LCD segment output (segment number is package specific)

P7.6/TA0.1/Sx 36 S29

31

S24

General-purpose digital I/0
Timer_A TAO CCR1 capture: CCI1A input, compare: Outl output

LCD segment output (segment number is package specific)

P10.1/TA0.0/Sx 37 S28

General-purpose digital I/0
Timer_A TAO CCRO capture: CCIOB input, compare: OutO output

LCD segment output (segment number is package specific)

P7.7/TA1.2/TBOOUTH/Sx 38 S27

32

S23

General-purpose digital I/0
Timer_A TA1 CCR2 capture: CCI2A input, compare: Out2 output
Switch all PWM outputs high impedance input - Timer_B TBO

LCD segment output (segment number is package specific)

P3.3/TA1.1/TBOCLK/Sx 39 S26

33

S22

General-purpose digital 1/0
Timer_A TA1 CCR1 capture: CCI1A input, compare: Outl output
Timer_B TBO clock signal TBOCLK input

LCD segment output (segment number is package specific)

P3.4/UCA1SIMO/UCALTXD/

TBO.0/Sx 40 | S25

34

S21

General-purpose digital I/0

USCI_AL: Slave in, master out (SPI mode)

USCI_AL: Transmit data (UART mode)

Timer_B TBO CCRO capture: CCIOA input, compare: OutO output

LCD segment output (segment number is package specific)

P3.5/UCA1SOMI/UCALRXD/

TBO.1/Sx 41 | s24

35

S20

General-purpose digital I/0

USCI_AL: Slave out, master in (SPI mode)

USCI_AL: Receive data (UART mode)

Timer_B TBO CCR1 capture: CCI1A input, compare: Outl output

LCD segment output (segment number is package specific)

Copyright © 2014-2018, Texas Instruments Incorporated

Terminal Configuration and Functions

Submit Documentation Feedback
Product Folder Links: MSP430FR6989 MSP430FR69891 MSP430FR6988 MSP430FR6987 MSP430FR5989
MSP430FR59891 MSP430FR5988 MSP430FR5987 MSP430FR5986

15



MSP430FR6989, MSP430FR69891, MSP430FR6988, MSP430FR6987
MSP430FR5989, MSP430FR59891, MSP430FR5988, MSP430FR5987, MSP430FR5986

SLAS789D —JUNE 2014—REVISED AUGUST 2018

13 TEXAS
INSTRUMENTS

www.ti.com

Table 4-1. Signal Descriptions — MSP430FR698x and MSP430FR698x1 (continued)

TERMINAL
Pz PN DESCRIPTION
NAME
NO. Seg. NO. Seg.
General-purpose digital I/0
USCI_AL: Clock signal input (SPI slave mode), Clock signal output (SPI
P3.6/UCALCLKITBO.2/Sx 42 | s23 | 36 | si9 |master mode)
Timer_B TBO CCR2 capture: CCI2A input, compare: Out2 output
LCD segment output (segment number is package specific)
General-purpose digital I/0
USCI_AL: Slave transmit enable (SPI mode)
P3.7/UCA1STE/TB0.3/Sx 43 S22 37 S18 ] )
Timer_B TBO CCRS3 capture: CCI3B input, compare: Out3 output
LCD segment output (segment number is package specific)
General-purpose digital I/0
P8.0/RTCCLK/Sx 44 S21 RTC clock output for calibration
LCD segment output (segment number is package specific)
General-purpose digital 1/0
P8.1/DMAEOQ/Sx 45 S20 DMA external trigger input
LCD segment output (segment number is package specific)
General-purpose digital 1/0
P8.2/Sx 46 S19 ) B
LCD segment output (segment number is package specific)
General-purpose digital I/0
P8.3/MCLK/Sx 47 S18 MCLK output
LCD segment output (segment number is package specific)
General-purpose digital I/0
USCI_AQ: Slave transmit enable (SPI mode)
P2.3/UCAOSTE/TBOOUTH/Sx 48 38 S17
Switch all PWM outputs high impedance input - Timer_B TBO
LCD segment output (segment number is package specific)
General-purpose digital 1/0
USCI_AO: Clock signal input (SPI slave mode), Clock signal output (SPI
master mode)
P2.2/UCAOCLK/TBO0.4/ 49 39 S16
RTCCLK/Sx Timer_B TBO CCR4 capture: CCI4B input, compare: Out4 output
RTC clock output for calibration
LCD segment output (segment number is package specific)
General-purpose digital I/0
USCI_AQ: Slave out, master in (SPI mode)
USCI_AO: Receive data (UART mode)
P2.1/UCA0SOMI/UCAORXD/ .
TBO.5/DMAEO/SX 50 40 S15 | BSL receive (UART BSL)
Timer_B TBO CCR5 capture: CCI5B input, compare: Out5 output
DMA external trigger input
LCD segment output (segment number is package specific)
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Table 4-1. Signal Descriptions — MSP430FR698x and MSP430FR698x1 (continued)

TERMINAL

NAME

Pz

PN

NO.

Seg.

NO.

Seg.

DESCRIPTION

P2.0/UCAOSIMO/UCAOQOTXD/
TB0.6/TBOCLK/Sx

51

41

S14

General-purpose digital I/0

USCI_AQ: Slave in, master out (SPI mode)

USCI_AQ: Transmit data (UART mode)

BSL transmit (UART BSL)

Timer_B TBO CCR6 capture: CCI6B input, compare: Out6 output
Timer_B TBO clock signal TBOCLK input

LCD segment output (segment number is package specific)

P7.0/TAOCLK/Sx

52

S17

42

S13

General-purpose digital I/0
Timer_A TAO clock signal TAOCLK input

LCD segment output (segment number is package specific)

P7.1/TA0.0/ACLK/Sx

53

S16

43

S12

General-purpose digital I/0
Timer_A TAO CCRO capture: CCIOB input, compare: OutO output
ACLK output

LCD segment output (segment number is package specific)

P7.2/TA0.1/Sx

54

S15

44

S11

General-purpose digital 1/0
Timer_A TAO CCR1 capture: CCI1A input, compare: Outl output

LCD segment output (segment number is package specific)

P7.3/TA0.2/Sx

55

S14

45

S10

General-purpose digital 1/0
Timer_A TAO CCR2 capture: CCI2A input, compare: Out2 output

LCD segment output (segment number is package specific)

P7.4/SMCLK/Sx

56

S13

General-purpose digital I/0
SMCLK output

LCD segment output (segment number is package specific)

DVSS2

57

46

Digital ground supply

DvCC2

58

47