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MSP430FR599x, MSP430FR596x Mixed-Signal Microcontrollers

1 Features

* Embedded microcontroller
— 16-bit RISC architecture up to 16-MHz clock

— Up to 256KB of ferroelectric random access
memory (FRAM)
» Ultra-low-power writes
» Fast write at 125 ns per word (64KB in
4 ms)
» Flexible allocation of data and application
code in memory
10" write cycle endurance
» Radiation resistant and nonmagnetic
— 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: 118 yA/MHz
— Standby with VLO (LPM3): 500 nA
— Standby with real-time clock (RTC) (LPM3.5):
350 nA (the RTC is clocked by a 3.7-pF crystal)
— Shutdown (LPM4.5): 45 nA
* Low-energy accelerator (LEA) for signal
processing (MSP430FR599x only)
— Operation independent of CPU
— 4KB of RAM shared with CPU
— Efficient 256-point complex FFT:
Up to 40x faster than Arm® Cortex®-M0+ core
* Intelligent digital peripherals
— 32-bit hardware multiplier (MPY)
— 6-channel internal DMA
— RTC with calendar and alarm functions
— Six 16-bit timers with up to seven capture/
compare registers each
— 32- and 16-bit cyclic redundancy check (CRC)
* High-performance analog
— 16-channel analog comparator
— 12-bit analog-to-digital converter (ADC)
featuring window comparator, internal reference
and sample-and-hold, up to 20 external input
channels

* Multifunction input/output ports
— All pins support capacitive-touch capability with
no need for external components
— Accessible bit-, byte-, and word-wise (in pairs)
— Edge-selectable wake from LPM on all ports
— Programmable pullup and pulldown on all ports
» Code security and encryption
— 128- or 256-bit AES security encryption and
decryption coprocessor
— Random number seed for random number
generation algorithms
— IP encapsulation protects memory from
external access
* Enhanced serial communication
Up to four eUSCI_A serial communication ports
+ UART with automatic baud-rate detection
» IrDA encode and decode
Up to four eUSCI_B serial communication ports
*  12C with multiple-slave addressing

— Hardware UART or I2C 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 (also see Tools
and Software)

— Development kits (MSP-EXP430FR5994
LaunchPad™ development kit and
MSP-TS430PN80B target socket board)

— MSP430Ware™ software for MSP430™
microcontrollers

» Device Comparison summarizes the available
devices

2 Applications

» Grid infrastructure

» Factory automation & control

* Building automation

*  Wearable fitness & activity monitor
» Wearable electronics

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.


https://www.ti.com/tool/MSP-EXP430FR5994
https://www.ti.com/tool/MSP-TS430PN80B
https://www.ti.com/tool/MSPWare
https://www.ti.com/applications/industrial/grid-infrastructure/overview.html
https://www.ti.com/applications/industrial/factory-automation/overview.html
https://www.ti.com/applications/industrial/building-automation/overview.html
https://www.ti.com/solution/fitness-activity-monitors
https://www.ti.com/applications/personal-electronics/wearables/overview.html
https://www.ti.com
https://www.ti.com/product/MSP430FR5994
https://www.ti.com/product/MSP430FR59941
https://www.ti.com/product/MSP430FR5992
https://www.ti.com/product/MSP430FR5964
https://www.ti.com/product/MSP430FR5962
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLASE54D&partnum=MSP430FR5994
https://www.ti.com/product/msp430fr5994?qgpn=msp430fr5994
https://www.ti.com/product/msp430fr59941?qgpn=msp430fr59941
https://www.ti.com/product/msp430fr5992?qgpn=msp430fr5992
https://www.ti.com/product/msp430fr5964?qgpn=msp430fr5964
https://www.ti.com/product/msp430fr5962?qgpn=msp430fr5962
https://www.ti.com/product/MSP430FR5994
https://www.ti.com/product/MSP430FR59941
https://www.ti.com/product/MSP430FR5992
https://www.ti.com/product/MSP430FR5964
https://www.ti.com/product/MSP430FR5962

13 TEXAS

MSP430FR5994, MSP430FR59941, MSP430FR5992, MSP430FR5964, MSP430FR5962 INSTRUMENTS
SLASE54D — MARCH 2016 — REVISED JANUARY 2021 www.ti.com

3 Description

The MSP430FR599x microcontrollers (MCUs) take low power and performance to the next level with the unique
low-energy accelerator (LEA) for digital signal processing. This accelerator delivers 40x the performance of
Arm® Cortex®-M0+ MCUSs to help developers efficiently process data using complex functions such as FFT, FIR,
and matrix multiplication. Implementation requires no DSP expertise with a free optimized DSP Library available.
Additionally, with up to 256KB of unified memory with FRAM, these devices offer more space for advanced
applications and flexibility for effortless implementation of over-the-air firmware updates.

The MSP ultra-low-power (ULP) FRAM microcontroller platform combines uniquely embedded FRAM and a
holistic ultra-low-power system architecture, allowing system designers to increase performance while lowering
energy consumption. FRAM technology combines the low-energy fast writes, flexibility, and endurance of RAM
with the nonvolatile behavior of flash.

MSP430FR599x MCUs are supported by an extensive hardware and software ecosystem with reference designs
and code examples to get your design started quickly. Development kits for the MSP430FR599x include the
MSP-EXP430FR5994 LaunchPad™ development kit and the MSP-TS430PN80B 80-pin target development
board. Tl also provides free MSP430Ware™ software, which is available as a component of Code Composer
Studio™ IDE desktop and cloud versions within Tl Resource Explorer.

For complete module descriptions, see the MSP430FR58xx, MSP430FR59xx, and MSP430FR6xx Family User's
Guide.

Device Information

PART NUMBER () ) PACKAGE BODY SIZE®)
MSP430FR5994I1ZVW NFBGA (87) 6 mm x 6 mm
MSP430FR5994|PN LQFP (80) 12 mm x 12 mm
MSP430FR5994IPM LQFP (64) 10 mm x 10 mm
MSP430FR5994IRGZ VQFN (48) 7 mm x 7 mm

(1)  For the most current part, package, and ordering information for all available devices, see the
Package Option Addendum in Section 12, or see the Tl website at www.ti.com.

(2) For a comparison of all available device variants, see Section 6.

(3) The sizes shown here are approximations. For the package dimensions with tolerances, see the
Mechanical Data in Section 12.
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4 Functional Block Diagram

Figure 4-1 shows the functional block diagram of the devices.

P1.x, P2x P3.x,P4x P5Xx, P6.x P7.x, P8.x PJ.x
LFXIN,  LFXOUT 28 28 28 28 1x8
HEXIN __HFXOUT
i L Capacitive Touch I/0 0, Capacitive Touch I/O 1
ADC12. B 1/0 Ports 1/0 Ports 1/0 Ports 1/0 Ports 1/0 Port
MCLK ACLK Comp_E REF_A P1, P2 P3, P4 P5, P6 P7, P8 PJ
Y o [” ptore 2x810s || 2x810s || 2x810s || 2x810s || 1x81/0s
System (upto 16 inputs Voltage
-> SMCLK inputs) up to 8 Reference PA PB PC PD
diff : 1x16 1/0s || 1x16 I/Os 1x16 1/0s 1x16 1/0s
DMA n ifferential
Controller - puts) |
P A A A A A A A A A A A A A A A A A A
6 channels | ™ =
MAB
Bus
Ol | g o _| v \ 4 \ 4 \ 4 \ 4 y v \ 4 4
- A A A A A A A A
CPUXV2 »
with 16 \ A 4 vV Y VY \ A 4 \ A 4 \ A 4 \ A 4 A\ A 4
registers |« P MPU CRC16
o 1P Encap RAM Power AES256 TA2(int)
fanagemen| | CRC-16- TA3(int)
ITITITI FRCTL_A| |4KB + 4KB 9 CCITT Security Timer_A
256KB LDO MPY32 Encryption, Watchdog 2¢CC
EEM < 128KB svs CRC32 Decryption Registers
3+ | Tiny RAM Brownout | | cre-a2- (128, 256)
i < 22B -
I
P MDB
JTAG - F F A F F F F F
Interface MAB
I cedd--F---
; '
Spy-Bi-Wire vV Vv \ A 4 \ A 4 vV V vV V A\ 4 \ A 4 . \ A 4 :
'
TBO TAO A1 T eUSCI A0 eUSCI_BO ' '
eUSCI_A1 SUsci B . )
_| '
LEA Timer_B Timer_A Timer_A Timer_A eﬂgg:—ﬁg eUSCI_B2 : RTC C '
Subsystem 7CC 3CC 3CC 2CC e = eUSCI_B3 ' — '
Registers Registers Registers Registers (UART, ’ :
(int, ext) (int, ext) (int, ext) (int, ext) IrDA, SF;I) (I°’C, SPI) . :
'
T T '
L L X LPM3.5 Domain *
lececoamna '

A. The device has 8KB of RAM, and 4KB of the RAM is shared with the LEA subsystem. The CPU has priority over the LEA subsystem.

B. The LEA subsystem is available on the MSP430FR599x MCUs only.

Figure 4-1. Functional Block Diagram
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5 Revision History
NOTE: Page numbers for previous revisions may differ from page numbers in the current version.

Changes from revision C to revision D

Changes from August 31, 2018 to January 15, 2021 Page
» Updated the numbering format for tables, figures, and cross references throughout the document.................. 1
* Format updates and corrections to external links as NEEAEd...........ccoiiiiiiiiiiii e 1
» Changed the column "FRAM Program + Information (KB)" in Section 6, Device Comparison ...............cc........ 7
* Added ball L5 to the COUT signal on the ZVW package in Section 7.3, Signal Descriptions ......................... 20
* Added the note that begins "XT1CLK and VLOCLK can be active during LPM4..." .........cccoiiiiiiiiiie 67

* Added the INTERRUPT VECTOR REGISTER column, moved register names from the INTERRUPT FLAG
column, and corrected interrupt flag names as necessary in Table 9-4, Interrupt Sources, Flags, Vectors, and

SIGNALUIES ...ttt e e e e e et e e et et aeeeeeeeeee e e s e ee st e taeaeeeeeaaeeeeaeaaaateraeaeeaeaeeeaeeaaananreraeees 70
» Corrected the interrupt flags for Port 4 to Port 8 in Table 9-4, Interrupt Sources, Flags, and Vectors ............. 70
* Corrected the note on the P1DIR.x column for the UCBOSOMI/UCBOSCL row (changed eUSCI_AO to
eUSCI_BO0) in Table 9-22, Port P1 (P1.6 and P1.7) Pin FUNCHONS ..............ccouiiuiiiiiiiiii e 91
» Corrected the value of P5SEL1.5 (changed from 0 to 1) and P5SELO0.5 (from 1 to 0) for the N/A and DVSS
rows on P5.5 in Table 9-31, Port P5 (P5.0 to P5.7) Pin FUNCHONS ..........ccccccoouiiiiieiiiiiie e 106
» Corrected eUSCI module in the note "Direction controlled by eUSCI_B1 module" (changed from eUSCI_BO to
YU ST O = i ) PSSR SPR 106

Changes from revision B to revision C

Changes from February 1, 2017 to August 30, 2018 Page
o Updated Section 6.1, Related PrOQUCES ............uuuuiiiiiiieie ettt e e e ee e e e e e e e e s s s e ssnseaaeeneeeaaaeeeeaaannnns 8
* Added note (1) 10 SECtion 8.12.1.2, SVS ... e 38
» Corrected the value of P6SEL1.x (changed from 0 to 1) for the N/A and DVSS rows on P6.5, P6.6, and P6.7

in Table 9-32, Port P6 (P6.0 {0 P6.7) Pin FUNCHONS ............cccuuiie ittt 108
» Changed capacitor value from 4.7 pF to 470 nF in Figure 10-5, ADC12_B Grounding and Noise

(00 011 o L= = 110 o 1SS 151
» Changed capacitor value from 4.7 yF to 470 nF in the last paragraph of Section 10.2.1.2, Design

REQUIFBIMIBNES ...ttt ettt e e ettt e e e a b et e e e e nbe et e e e nnbe e e e e e nnbeeeeeenreeas 151
» Updated text and figure in Section 11.2, Device NOmMenclature ...............cccccccccoueeecciiiiieieieiee e 153

Changes from revision A to revision B

Changes from October 18, 2016 to January 31, 2017 Page
* Changed document status from Advance Information to Production Data............cccccoeeveiiiiii e 1
» Updated all electrical and timing specifications and typical characteristics graphs with production data......... 29

Changes from initial release to revision A

Changes from March 17, 2016 to October 17, 2016 Page

» Changed from 35x Faster to Up to 40x Faster in the list item that starts "Efficient 256-Point Complex FFT..." in
ST Yo (oY I IR =T T 0= X 1

o Added Section 6.1, REIGIEA PrOGUCLES .........c..uuuiiiiiii ettt ettt ettt e e s et e e e e s nb e e e e e e nneeas 8

* Added second row to tsample Parameter in Section 8.12.9.2, 12-Bit ADC, Timing Parameters ....................... 58

* Removed ADC12DIV from equation for the tconyverT TYP time, because ADC12CLK is after division........... 58

* Added "Rg < 10 kQ" to the note that starts "Approximately 10 Tau (1) are needed..." on Section 8.12.9.2, 12-
Bit ADC, TilNG PAIAMEIEIS .......coouieeiiei ittt e e e e e e e ettt et e e e e e e e aaaa st eaeeeeeeaaaeeeeaaaannsssaneeeaeaaaeeesanaannrnnes 58
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* Changed from "If the RST/NMI pin is unused...with a 2.2-nF pulldown capacitor" to "If the RST/NMI pin is
unused...with a 10-nF pulldown capacitor" in Section 10.1.4, RESE! .......c..eeieiiiiiiiiiiie e 150
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6 Device Comparison
Table 6-1 summarizes the available family members.

Table 6-1. Device Comparison

FRAM
Program + SRAM CLOCK ADC12_B . "
(1) (2 — (3) (4) (5) (6)
DEVICE T (KB) SYSTEM LEA (Channels) Comp_E Timer_A Timer_B eUSCI_A eUSCI_B AES BSL 1/0s PACKAGE
(KB)
20 external, 4 4 68 80 PN (LQFP)
2 internal 87 ZVW (NFBGA)
DCO 17 external 3,30
MSP430FR5994 256 + 0.5 8 HFXT Yes N ’ 16 ch. ), g 7 3 3 Yes UART 54 64 PM (LQFP)
2 internal 2,2,2®)
LFXT
16 external, 2 1 40 | 48 RGZ (VQFN)
2 internal
20 external, 4 4 68 80 PN (LQFP)
2 internal 87 ZVW (NFBGA)
DCO 17 external 3,30
MSP430FR5992 128 + 0.5 8 HFXT Yes . ! 16 ch. ’ g 7 3 3 Yes UART 54 64 PM (LQFP)
2 internal 2,22®
LFXT
16 external, 2 1 40 | 48 RGZ (VOFN)
2 internal
20 external, 4 4 68 80 PN (LQFP)
2 internal 87 ZVW (NFBGA)
DCO 17 external 3,30
MSP430FR5964 256 + 0.5 8 HFXT No . ! 16 ch. ) g 7 3 3 Yes UART 54 64 PM (LQFP)
2 internal 2,2,2®)
LFXT
16 external,
ol 2 1 40 | 48RGZ (VQFN)
20 external, 4 4 68 80 PN (LQFP)
2 internal 87 ZVW (NFBGA)
DCO 17 external 3,30
MSP430FR5962 128 + 0.5 8 HFXT No . ’ 16 ch. ) 8 7 3 3 Yes UART 54 64 PM (LQFP)
2 internal 2,22®)
LFXT
16 external, 2 1 40 | 48RGZ (VQFN)
2 internal
20 external, 4 4 68 80 PN (LQFP)
2 internal 87 ZVW (NFBGA)
DCO 17 external 3,30
MSP430FR59941 256 + 0.5 8 HFXT Yes N ! 16 ch. ’ g 7 3 3 Yes 12C 54 64 PM (LQFP)
2 internal 2,22
LFXT
16 external, 2 1 40 48 RGZ (VQFN)
2 internal

(1)  For the most current package and ordering information, see the Package Option Addendum in Section 12, 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) 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 capture/compare registers and PWM output generators and the second
instantiation having 5 capture/compare registers and PWM output generators, respectively.
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4)

®)
(6)
@)
®)

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 capture/compare registers and PWM output generators and the second
instantiation having 5 capture/compare registers and PWM output generators, respectively.

eUSCI_A supports UART with automatic baud-rate detection, IrDA encode and decode, and SPI.
eUSCI_B supports 12C with multiple slave addresses and SPI.
Timers TAO and TA1 provide internal and external capture/compare inputs and internal and external PWM outputs.

Timers TA2 and TA3 provide only internal capture/compare inputs and only internal PWM outputs (if any). Timer TA4 provides internal and external capture/compare inputs and internal
and external PWM outputs.
Note: TA4 in the RGZ package provides only internal capture/compare inputs and only internal PWM outputs.

6.1 Related Products

For information about other devices in this family of products or related products, see the following links.

16-bit and 32-bit microcontrollers

High-performance, low-power solutions to enable the autonomous future

Products for MSP430 ultra-low-power sensing & measurement MCUs

One platform. One ecosystem. Endless possibilities.
Reference designs for MSP430FR5994

Find reference designs leveraging the best in Tl technology — from analog and power management to embedded processors.
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7 Terminal Configuration and Functions

7.1 Pin Diagrams

Figure 7-1 shows the bottom view of the pinout of the 87-pin ZVW package, and Figure 7-2 shows the top view

of the pinout.
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P1.0 AGND

On devices with UART BSL: P2.0 is BSLTX, P2.1 is BSLRX
On devices with 12C BSL: P1.6 is BSLSDA, P1.7 is BSLSCL

Figure 7-1. 87-Pin ZVW Package (Bottom View)
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DGND DVCC1pvsSs1 P53 P50 P16 P35 P81 P21 P20 DGND
SN N SN N N N N N N SN AN
\L11, \L10p L9, L8, L7, L6, L5, L4, L3, L2, L1
P24 DGND P46 P52 P51 P17 P34 P82 P22 DGND DVCC3
N N N SN SN AN N N SN AN TN
K11, K10 K9, K8, (K7, K6, K5, K4, K3, K2, (K1,
P23 P54 RST DVSS3
SN AN SN SN
W11, J10) \J2, \J1y
HFIN P55 P45 P44 P37 P36 P83 TST P26
N N AN N SN N N N SN
\H11,  \H10 \H8, \H7, H6, (H5, (H4, \H2, \H1,
HFOUT P5.6 P5.7 P2.5 P43 P42
N N N s~ N N
\G11, \G10 \G8) \ G4, \G2, \G1,
P27 P65 P6.4 P4.1 P7.7 P4.0
AN N <N 7N SN 2N
\F11,  \F10 \F8, \F4, \F2, \F1,
LFIN AVSS3 P6.6 P7.6 P75 P74
N N <N <N N 2N
\E11,  \E10 \E8) \E4, \E2, \E1)
LFOUT AVSS2 P6.0 P6.1 P47 P80 P73 PJ3 P72
NN SN SN AN N AN N 2N
\D11, D10 b8, b7, D6, D5, D4, \D2, D1
AVSS1 P6.7 PJ.2 PJA
X N SN N
\C11  \C10 \C2) \C1)
AVCC1 AGND P12 P31 P32 P63 P71 P15 P14 PJ.0
N A A T A T 7N
\B11, B10 B9, B8, B7, B6, B5, B4, B3 \B1)
AGND P10 P11 P30 P33 P62 P7.0 P13 DVCC2DVSS2 DGND
N N N SN SN SN N N T oNT TN AN
A1, A1 A9, A8, A7, A6, A5, A4, A3, A2, A1,

Figure 7-2. 87-Pin ZVW Package (Top View)
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Figure 7-3 shows the pinout of the 80-pin PN package.
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On devices with UART BSL: P2.0 is BSLTX, P2.1 is BSLRX
On devices with 12C BSL: P1.6 is BSLSDA, P1.7 is BSLSCL

Figure 7-3. 80-Pin PN Package (Top View)
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Figure 7-4 shows the pinout of the 64-pin PM package.

& [ P5.7/UCA2STE/TA4.1/MCLK

& [ P5.6/UCA2CLK/TA4.0/SMCLK

£ [ P5.5/UCA2RXD/UCA2SOMI/ACLK
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On devices with UART BSL: P2.0 is BSLTX, P2.1 is BSLRX
On devices with 12C BSL: P1.6 is BSLSDA, P1.7 is BSLSCL

Figure 7-4. 64-Pin PM Package (Top View)
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Figure 7-5 shows the pinout of the 48-pin RGZ package.
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TI recommends connecting the QFN thermal pad to Vgs.
On devices with UART BSL: P2.0 is BSLTX, P2.1 is BSLRX
On devices with 12C BSL: P1.6 is BSLSDA, P1.7 is BSLSCL

Figure 7-5. 48-Pin RGZ Package (Top View)

P2.0/TB0.6/UCAOTXD/UCAOSIMO/TBOCLK/ACLK [OR

DVSS1

P4.6

P4.5

P4.4/TB0.5
P1.7/TB0.4/UCBOSOMI/UCBOSCL/TA1.0
P1.6/TB0.3/UCB0SIMO/UCBOSDA/TA0.0
P3.7/TB0.6

P3.6/TB0.5

P3.5/TB0.4/COUT

P3.4/TB0.3/SMCLK
P2.2/TB0.2/UCBOCLK
P2.1/TB0.0/UCAORXD/UCAOSOMI
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7.2 Pin Attributes
Table 7-1 summarizes the attributes of the pins.
Table 7-1. Pin Attributes

o pm T mag | SONALNAVE® O |sioaL Typea) BUTERTIPE | EONER, | ReoET STATS
P1.0 110 LVCMOS DvCC OFF
TAO.1 110 LVCMOS DvCC -
DMAEO | LVCMOS DvCC -
] ] ] A0 RTCCLK o LVCMOS DvCC -
A0 | Analog DvcCC -
co | Analog DvCC -
VREF- o Analog DvVCC -
VeREF- | Analog DvCC -
P1.1 I/0 LVCMOS DvCC OFF
TA0.2 110 LVCMOS DvCC -
TA1CLK | LVCMOS DvCC -
) ) 5 A9 couT o LVCMOS DvCC -
A1 | Analog DvcCC -
C1 | Analog DvcCC -
VREF+ o Analog DVCC -
VeREF+ | Analog DvCC -
P1.2 110 LVCMOS DvCC OFF
TA1.1 110 LVCMOS DvCC -
3 3 3 B9 TAOCLK | LVCMOS DvCC -
couT o LVCMOS DvCC -
A2 | Analog DvcCC -
Cc2 | Analog DvcCC -
P3.0 1/0 LVCMOS DvVCC OFF
4 4 4 A8 |A12 I Analog DVCC -
C12 | Analog DvCC -
P3.1 110 LVCMOS DvCC -
5 5 5 B8 |A13 | Analog DvCC -
C13 | Analog DvcCC -
P3.2 1/10 LVCMOS DvCC OFF
6 6 6 B7 |A14 I Analog DVCC -
C14 | Analog DvCC -
P3.3 1/O LVCMOS DVCC OFF
7 7 7 A7 |A15 | Analog DvVCC -
C15 | Analog DvVCC -
P6.0 110 LVCMOS DvCC OFF
8 - - D8 |UCA3TXD o LVCMOS DvCC -
UCA3SIMO 1/10 LVCMOS DvVCC -
P6.1 1/0 LVCMOS DvVCC OFF
9 - - D7 |UCA3RXD I LVCMOS DVCC -
UCA3SOMI 1/O LVCMOS DVCC -
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Table 7-1. Pin Attributes (continued)
PIN NUMBER ()
PN PM RGZ | zZVvW SRR RS BUFFE(S TYPE SSS&EI? ©) EII-'E?:I: g(.I;ART(E)
P6.2 I/0 LVCMOS DvVCC OFF
10 - - A ficascik e LVCMOS DvCC -
P6.3 I/0 LVCMOS DvVCC OFF
" N - B0 Ucasste 110 LVCMOS DvCC -
12 8 8 D6 |P4.7 I/0 LVCMOS DVCC OFF
P7.0 I/0 LVCMOS DVCC OFF
13 9 - A5 |UCB2SIMO I/0 LVCMOS DvCC -
UCB2SDA I/0 LVCMOS DvVCC -
P7.1 I/0 LVCMOS DvVCC OFF
14 10 - B5 |UCB2SOMI I/0 LVCMOS DvVCC -
UCB2SCL 1/0 LVCMOS DvVCC -
15 1 - D5 |P8.0 110 LVCMOS DVCC OFF
P1.3 I/0 LVCMOS DVCC OFF
TA1.2 110 LVCMOS DVCC -
16 12 9 A4 |UCBOSTE I/0 LVCMOS DvCC -
A3 | Analog DvcCC -
C3 | Analog DvCC -
P1.4 I/0 LVCMOS DvVCC OFF
TBO.1 I/0 LVCMOS DvVCC -
17 13 10 B3 |UCAOSTE 110 LVCMOS DVCC -
Ad | Analog DvCC -
C4 | Analog DvCC -
P1.5 I/0 LVCMOS DvCC OFF
TBO0.2 I/0 LVCMOS DvVCC -
18 14 1 B4 |UCAOCLK I/0 LVCMOS DvVCC -
A5 | Analog DvCC -
C5 | Analog DvCC -
19 15 - A2 |DVSS2 Power - N/A
20 16 - A3 |DVCC2 Power - N/A
PJ.0 I/0 LVCMOS DVCC OFF
TDO 0 LVCMOS DvCC -
o1 . 12 81 TBOOUTH | LVCMOS DvCC -
SMCLK o} LVCMOS DvVCC -
SRSCG1 o} LVCMOS DvVCC -
C6 | Analog DvCC -
PJ.1 110 LVCMOS DVCC OFF
TDI | LVCMOS DVCC -
- 18 1 o1 TCLK | LVCMOS DVCC -
MCLK 0 LVCMOS DvCC -
SRSCGO o} LVCMOS DvCC -
c7 | Analog DvcCC -
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Table 7-1. Pin Attributes (continued)
PIN NUMBER () BUFFER TYPE POWER RESET STATE
(2) (3) (4)
BN =" Rez YW SIGNAL NAME SIGNAL TYPE (5) SOURCE (© AFTER BOR
PJ.2 1/0 LVCMOS DvCC OFF
T™MS | LVCMOS DvCC -
23 19 14 C2 ACLK (0] LVCMOS DvVCC -
SROSCOFF (0] LVCMOS DVvVCC -
Cc8 | Analog DvCC -
PJ.3 1/0 LVCMOS DvVCC OFF
TCK | LVCMOS DvCC -
24 20 15 D2
SRCPUOFF (0] LVCMOS DvCC -
C9 | Analog DvcCC -
P7.2 1/0 LVCMOS DvCC OFF
25 21 - D1
UCB2CLK 110 LVCMOS DvVCC -
P7.3 110 LVCMOS DvVCC OFF
26 22 - D4 UCB2STE 1/0 LVCMOS DvVCC -
TA4.1 1/0 LVCMOS DvVCC -
P7.4 1/0 LVCMOS DvCC OFF
27 23 — E1 TA4.0 1/0 LVCMOS DvCC -
A16 | Analog DvCC -
P7.5 1/0 LVCMOS DvCC OFF
28 - - E2
A17 | Analog DvCC -
P7.6 110 LVCMOS DVvVCC OFF
29 - - E4
A18 | Analog DvCC -
P7.7 1/0 LVCMOS DvVCC OFF
30 - - F2
A19 | Analog DvCC -
P4.0 1/0 LVCMOS DvCC OFF
31 24 16 F1
A8 | Analog DvcCC -
P41 1/0 LVCMOS DvCC OFF
32 25 17 F4
A9 | Analog DvCC -
P4.2 110 LVCMOS DvVCC OFF
33 26 18 G1
A10 | Analog DvCC -
P4.3 1/0 LVCMOS DvVCC OFF
34 27 19 G2
A11 | Analog DvCC -
P2.5 1/0 LVCMOS DvCC OFF
TBO0.0 1/0 LVCMOS DvCC -
35 28 20 G4
UCA1TXD (0] LVCMOS DvCC -
UCA1SIMO 110 LVCMOS DvVCC -
P2.6 110 LVCMOS DvCC OFF
TBO.1 O LVCMOS DvVCC -
36 29 21 H1
UCA1RXD | LVCMOS DvVCC -
UCA1SOMI 110 LVCMOS DvCC -
TEST | LVCMOS DvCC OFF
37 30 22 H2
SBWTCK | LVCMOS DvCC -
RST | LVCMOS DvCC OFF
38 31 23 J2 NMI | LVCMOS DvVCC -
SBWTDIO 110 LVCMOS DvVCC -
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Table 7-1. Pin Attributes (continued)
PIN NUMBER ()
PN PM RGZ | zvwW SIGNAL NAME ) | SIGNAL TYPE BUFFE“'? TYPE SSS&EIE © :Ef:g g(.l;ART(E)
39 - - J1 |DvsSS3 P Power - N/A
40 - - K1 |DVCC3 P Power - N/A
P2.0 10 LVCMOS DVCC OFF
TB0.6 10 LVCMOS DVCC -
UCAOTXD 0 LVCMOS DVCC -
41 32 24 L2 |BSLTX 0 LVCMOS DVCC -
UCAOSIMO /0 LVCMOS DvVCC -
TBOCLK | LVCMOS DvVCC -
ACLK 0 LVCMOS DVCC -
P2.1 10 LVCMOS DVCC OFF
TB0.0 10 LVCMOS DVCC -
42 33 25 L3 |UCAORXD | LVCMOS DVCC -
BSLRX | LVCMOS DVCC -
UCAOSOMI /0 LVCMOS DVCC -
P2.2 I/0 LVCMOS DvCC OFF
43 34 26 K3 |TBO0.2 0 LVCMOS DvVCC -
UCBOCLK /0 LVCMOS DvVCC -
44 - - L4 |P8.1 110 LVCMOS DvVCC OFF
45 - - K4 |P8.2 /0 LVCMOS DVCC OFF
46 - - H4 |P8.3 10 LVCMOS DVCC OFF
P3.4 I/0 LVCMOS DVCC OFF
47 35 27 K5 |TB0.3 I/0 LVCMOS DVCC -
SMCLK 0 LVCMOS DvVCC -
P3.5 /0 LVCMOS DvVCC OFF
48 36 28 L5 |TBO.4 /0 LVCMOS DvVCC -
cout 0 LVCMOS DVCC -
40 57 - hs P3.6 10 LVCMOS DVCC OFF
TB0.5 10 LVCMOS DVCC -
P3.7 I/0 LVCMOS DVCC OFF
50 38 30 H6
TBO0.6 I/0 LVCMOS DVCC -
P1.6 I/0 LVCMOS DvCC OFF
TB0.3 /0 LVCMOS DvVCC -
5 20 a1 6 UCBOSIMO /0 LVCMOS DVCC -
UCBOSDA /0 LVCMOS DVCC -
BSLSDA 10 LVCMOS DVCC -
TAO0.0 10 LVCMOS DVCC -
P1.7 I/0 LVCMOS DVCC OFF
TBO0.4 I/0 LVCMOS DVCC -
5 40 - K UCBOSOMI /0 LVCMOS DvCC -
UCBOSCL /0 LVCMOS DVCC -
BSLSCL /0 LVCMOS DvVCC -
TA1.0 /0 LVCMOS DVCC -
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Table 7-1. Pin Attributes (continued)
P5.0 1/10 LVCMOS DvCC OFF
53 41 - L7 |UCB1SIMO 1/O LVCMOS DvVCC -
UCB1SDA 1/O LVCMOS DvVCC -
P5.1 1/O LVCMOS DVCC OFF
54 42 - K7 |UCB1SOMI 110 LVCMOS DvCC -
ucB1SCL 110 LVCMOS DvCC -
P5.2 110 LVCMOS DvCC OFF
55 43 - K8 |UCB1CLK 1/0 LVCMOS DvCC -
TA4CLK I LVCMOS DvCC -
56 a4 B L8 P5.3 1/10 LVCMOS DvVCC OFF
UCB1STE 1/O LVCMOS DvVCC -
57 45 3 7 P4.4 1/O LVCMOS DVCC OFF
TB0.5 110 LVCMOS DvCC -
58 46 34 H8 |P4.5 11O LVCMOS DvCC OFF
59 47 35 K9 |P4.6 110 LVCMOS DvCC OFF
60 48 36 L9 |DVSS1 P Power - N/A
61 49 37 L10 |DVvCC1 P Power - N/A
62 50 38 F11 |P2.7 1/10 LVCMOS DvVCC OFF
P2.3 1/O LVCMOS DvVCC OFF
TAO0.0 1/O LVCMOS DVCC -
63 51 39 J11 |UCA1STE 110 LVCMOS DvCC -
A6 | Analog DvVCC -
Cc10 | Analog DvCC -
P2.4 1/0 LVCMOS DvCC OFF
TA1.0 1/0 LVCMOS DvCC -
64 52 40 K11 |UCA1CLK 1/O LVCMOS DVCC -
A7 | Analog DvCC -
C11 | Analog DvVCC -
P5.4 110 LVCMOS DvCC OFF
65 53 _ 110 UCA2TXD o LVCMOS DvCC -
UCA2SIMO 110 LVCMOS DvCC -
TBOOUTH I LVCMOS DvCC -
P5.5 1/0 LVCMOS DvCC OFF
66 54 B H10 UCA2RXD I LVCMOS DvVCC -
UCA2SOMI 1/O LVCMOS DVCC -
ACLK o LVCMOS DVCC -
P5.6 110 LVCMOS DvCC OFF
67 55 _ 610 UCA2CLK 110 LVCMOS DvCC -
TA4.0 110 LVCMOS DvCC -
SMCLK o LVCMOS DvCC -
P5.7 1/0 LVCMOS DvVCC OFF
68 56 B s UCA2STE 1/0 LVCMOS DvVCC -
TA4.1 1/O LVCMOS DVCC -
MCLK o} LVCMOS DVCC -
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Table 7-1. Pin Attributes (continued)

PIN NUMBER ()

BUFFER TYPE POWER RESET STATE
2) (3) (4)

= = FeZ — SIGNAL NAME SIGNAL TYPE (5) SOURCE ©) AFTER BOR

P6.4 1/0 LVCMOS DvCC OFF
69 - - F8 UCB3SIMO 1/0 LVCMOS DvVCC -

UCB3SDA 1/0 LVCMOS DvVCC -

P6.5 1/0 LVCMOS DVCC OFF
70 - - F10 |UCB3SOMI /0 LVCMOS DvCC -

UCB3SCL 110 LVCMOS DvCC -
1 Es P6.6 1/0 LVCMOS DvCC OFF

UCB3CLK /0 LVCMOS DvCC -

P6.7 1/0 LVCMOS DvCC OFF
72 - - C10

UCB3STE 1/0 LVCMOS DvVCC -
73 57 41 E10 |AVSS3 P Power - N/A

PJ.6 1/0 LVCMOS DVCC -
74 58 42 H11

HFXIN | Analog DvVCC -

PJ.7 110 LVCMOS DvCC OFF
75 59 43 G11

HFXOUT (0] Analog DvCC -
76 60 44 D10 |AVSS2 P Power - N/A

PJ.4 1/0 LVCMOS DvCC OFF
77 61 45 E11

LFXIN | Analog DvCC -

PJ.5 1/0 LVCMOS DvVCC OFF
78 62 46 D11

LFXOUT (0] Analog DVCC -
79 63 a7 C11 |AVSS1 P Power - N/A
80 64 48 B11 |AVCC1 P Power - N/A
- - - A1 DGND P Power - N/A
- - - A11  |AGND P Power - N/A
- - - B10 |AGND P Power - N/A
- - - K2 DGND P Power - N/A
- - - K10 |DGND P Power - N/A
- - - L1 DGND P Power - N/A
- - - L11  |DGND P Power - N/A
- — Pad - QFN Pad P Power — N/A

(1)
@
@)
4)
®)
(6)
™

N/A = not available

The signal that is listed first for each pin is the reset default pin name.

Signal Types: | = Input, O = Output, I/O = Input or Output.

Buffer Types: LVCMOS, Analog, or Power (see Table 7-3 for details)
To determine the pin mux encodings for each pin, see Section 9.13.
The power source shown in this table is the 1/0O power source, which may differ from the module power source.

Reset States:

OFF = High impedance with Schmitt-trigger input and pullup or pulldown (if available) disabled

N/A = Not applicable
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7.3 Signal Descriptions
Section 7.3 describes the signals for all device variants and package options.

Table 7-2. Signal Descriptions

PIN NO.(") PIN
FUNCTION |SIGNAL NAME DESCRIPTION
zvw | PN | Pm | RGZ | TYPE®
AO A10 1 1 1 | ADC analog input A0
A1 A9 2 2 2 | ADC analog input A1
A2 B9 3 3 3 | ADC analog input A2
A3 A4 16 12 9 | ADC analog input A3
A4 B3 17 13 10 | ADC analog input A4
A5 B4 18 14 11 | ADC analog input A5
A6 J1 63 51 39 | ADC analog input A6
A7 K11 64 52 40 | ADC analog input A7
A8 F1 31 24 16 | ADC analog input A8
A9 F4 32 25 17 | ADC analog input