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MSP430FG662x, MSP430FG642x Mixed-Signal Microcontrollers
1 Features * Enhanced UART with automatic baud-rate

* Low supply voltage range:
3.6 Vdownto 1.8V
» High-performance integrated signal chain
— Continuous-time sigma-delta 16-bit analog-to-
digital converter (ADC) with internal reference
with 10 external analog inputs, 6 single-ended
and 4 selectable as differential or single-ended
— Dual operational amplifiers
— Quad low-impedance ground switches
— Voltage comparator
» Dual 12-bit digital-to-analog converters (DACs)
with synchronization
* Integrated LCD driver with contrast control for up
to 160 segments
* MSP430FG662x: 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
* Ultra-low power consumption
— Active mode (AM),
all system clocks active:
250 yA/MHz at 8 MHz, 3.0V, flash program
execution (typical)
— Standby mode (LPM3):
watchdog with crystal, and supply supervisor
operational, full RAM retention, fast wakeup:
3.2pAat2.2V, 3.4 pAat 3.0 V (typical)

— Shutdown RTC mode (LPM3.5):
shutdown mode, active RTC with crystal:
0.9 yA at 3.0 V (typical)

— Shutdown mode (LPM4.5):
0.2 pA at 3.0 V (typical)
« Intelligent digital peripherals
— Two 16-bit timers with three capture/compare
registers each
— One 16-bit timer with five capture/compare
registers

— One 16-bit timer with seven capture/compare
registers

— 6-channel internal DMA
— Hardware multiplier supports 32-bit operations

« Four universal serial communication interfaces
(USCls)
— USCI_A0 and USCI_A1

detection

* IrDA encoder and decoder

* Synchronous SPI
— USCI_B0 and USCI_B1

+ 12C

* Synchronous SPI
RTC with calibration logic for time offset correction,
operation in LPM 3.5
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)

Separate voltage supply for backup subsystem

— 32-kHz low-frequency oscillator (XT1)

- RTC

— Backup memory (8 bytes)

Development tools and software (also see Tools
and Software)

— MSP-TS430PZ100AUSB 100-pin target
development board

— MSP430Ware™ code examples

Wake up from standby mode in 3 us (typical)
Serial onboard programming, no external
programming voltage needed

Available in 100-pin LQFP and 113-pin Microstar
Junior™ BGA packages

Device Comparison summarizes the available
family members

2 Applications

Analog sensor systems
Digital sensor systems
Hand-held meters

Medical diagnostic meters
Hand-held industrial testers
Measurement equipment

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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3 Description

The Texas Instruments MSP430FG662x and MSP430FG642x microcontrollers (MCUs) are part of the
MSP430TM Metrology and Monitoring portfolio. The architecture and integrated peripherals, combined with five
extensive low-power modes, are optimized to achieve extended battery life in portable and battery-powered
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
devices to wake up from low-power modes to active mode in less than 5 us.

The MSP430FG662x MCUs are targeted at small signal-monitoring applications and include a 16-bit sigma-delta
ADC, dual low-power operational amplifiers, dual 12-bit DACs, voltage comparator, four USCls (two USCI_A
modules and two USCI_B modules), four 16-bit timers, a hardware multiplier, a DMA module, an RTC module,
an LCD driver with integrated contrast control for up to 160 segments, integrated full-speed USB, an auxiliary
supply system, up to 128KB flash, 10KB SRAM and 73 I/O pins in 100-pin devices and 113-pin devices.

The MSP430FG642x MCUs are targeted at small-signal monitoring applications and include a 16-bit sigma-delta
ADC, dual low-power operational amplifiers, dual 12-bit DACs, voltage comparator, four USCls (two USCI_A
modules and two USCI_B modules), four 16-bit timers, a hardware multiplier, a DMA module, an RTC module,
an LCD driver with integrated contrast control for up to 160 segments, an auxiliary supply system, up to 128KB
of flash, 10KB of SRAM, and 73 I/O pins in 100-pin devices and 113-pin devices.

Typical applications for these microcontrollers include small signal-monitoring applications such as handheld test
and measurement equipment, field transmitters, and blood glucose meters. These microcontrollers can reduce
overall system cost through high analog integration and enable long battery life by low-power operation.

The MSP430FG662x and MSP430FG642x MCUs are supported by an extensive hardware and software
ecosystem with reference designs and code examples to get your design started quickly. Development kits
include the MSP-TS430PZ100AUSB 100-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. The MSP430 MCUs are also supported by extensive online collateral, training, and online
support through the TI E2E™ support forums.

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

Device Information

PART NUMBER(") PACKAGE BODY SIZE®?
MSP430FG66261PZ PZ (100) 14 mm x 14 mm
MSP430FG66261ZCA nFBGA (113) 7 mm x 7 mm
MSP430FG66261ZQW®) MicroStar Junior™ BGA (113) 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) The sizes shown here are approximations. For the package dimensions with tolerances, see the
Mechanical Data in Section 12.

(3) All orderable part numbers in the ZQW (MicroStar Junior BGA) package have been changed to a
status of Last Time Buy. Visit the Product life cycle page for details on this status.
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4 Functional Block Diagrams

Figure 4-1 shows the functional block diagram for the MSP430FG6626 and MSP430FG6625 devices.
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Figure 4-1. Functional Block Diagram — MSP430FG6626, MSP430FG6625
Figure 4-2 shows the functional block diagram for the MSP430FG6426 and MSP430FG6425 devices.
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Figure 4-2. Functional Block Diagram — MSP430FG6426, MSP430FG6425
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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 A to revision B

Changes from September 27, 2018 to September 11, 2020 Page
» Updated the numbering for sections, tables, figures, and cross-references throughout the document.............. 1
o Updated SECHON 1, FEALUIES ..........ocoeeeeeeee ettt e e e e e e e e e e e aaeaeeeeeeeeeeeseseseaensananan 1
* Added nFBGA package (ZCA) information throughout document..............coooiiiiiiii e 2
* Added note about status change for all orderable part numbers in the ZQW package in Device Information .. 2
o Updated SECHON 3, DESCIIPLION .........eeeeiiiee ittt ettt e e e e e e e e e e e e e e e e e e e s e e s e eaaabaaeeeeaaaaeeesaaannns 2
» Corrected the signal name and description (changed DVCC to AVCC) on pin 16 (or H1, G2) in Table 7-2,
SiGNAI DESCIIDHONS ......coeeeeeiee ettt e e ettt e e e ettt e e e sttt ee e e aatteeeeesastaeeeeeanssaeeeeaastaeeaessansaeeeesanseneaaeans 18
* Changed the MAX value of the Iggrase and Iyerase; lsank parameters in Section 8.8.19.1, Flash Memory ... 75

Changes from initial release to revision A

Changes from May 22, 2015 to September 26, 2018 Page
LI o (o [=Yo IRST=Tot ([0] a IO T IR A (=) = (=0 M md 010 [0 Lo £ 7
« Added typical conditions statements at the beginning of Section 8, Specifications .............cccccccoviiiiinien. 27
» Updated notes (1) and (2) and added note (3) in Section 8.8.4.1, Wake-up Times From Low-Power Modes

= T Lo I (== USSP 37
* Removed duplicate symbol and removed note (5) on Rirersc) Riverer+) parameter in Section 8.8.13.4, 12-

Bit DAC, Reference Input SPECITICALIONS ...............uuuueeiieiiee ettt e e et e e e e e e e e e e e et ra e e e aaaaeaeas 64
* Added "CBPWRMD = 00 or 01" to Test Conditions of the first row of the tgy_cvp parameter; Added second

row for tey_cmp with Test Conditions of "CBPWRMD = 10" and MAX value of 100 ps in Section 8.8.16.1,

(0] 7] T =1 (o] = RSO O RRURT 70
* Added Section 8.8.18, LDO-PWR (LDO POWEI SYSIEIM) ......ccccuueiiiiiiiiiie ettt 74
* Throughout document, changed all instances of "bootstrap loader" to "bootloader"..............ccoceiiiiiiinnnnen. 85
» Changed decoupling capacitor recommendation from "one 10 yF and one 100 nF" to "one 1 pF and one

100 nF" for consistency With SECHON T0.1.1 ... e e e eaaae e 157
» Changed decoupling capacitor recommendation from "one 10 yF and one 100 nF" to "one 1 yF and one

100 nF" for consistency With SECHON 10.1.7 ... e e e st e e e s rrt e e e e sraeeeaeanns 158
» Changed decoupling capacitor recommendation from "one 10 yF and one 100 nF" to "one 1 pF and one

100 nF" for consistency With SECioN 10.1.71 ... e 161
*  Added Section 10.2.5, DACT2 PEIPRAEIAI .......ccooeeeee ittt e e e e e e e s eeeeaaee e e e s annnnnnnes 165
o Added Section 10.2.6, USB MOGQUIE ............cooeiiiueiiee ittt e et e e e st e e e e e annre e e e e e nres 166
o Added Section 10.2.7, LDO MOGQUIE ...........coooe et e e e et e e e e e e e e e e e anteaeeaees 167
* Replaced former section Development Tools Support with Section 11.3, Tools and Software ...................... 170
* Changed format and added content to Section 11.4, Documentation SUPPOIt ............ccccovceeiiiiiiiieieiniieenn, 172
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6 Device Comparison
Table 6-1 summarizes the available family members.

Table 6-1. Device Comparison

USCI_A:
FLASH | SRAM . . = USCI_B: CTSD16 DAC12_A Comp_B
(1 2 ) (5) - — —

DEVICE (KB) (KB)® Timer_A! Timer_B UAR;’,P IIrDA, SPI, 2C (Ch)® (Ch) OA (channels) usB 1/0s PACKAGE

10 ext 100 PZ,

MSP430FG6626 128 8+2 53,3 7 2 2 5int 2 2 12 1 73 113 ZCA
113 ZQW

10 ext 100 PZ,

MSP430FG6625 64 8+2 53,3 7 2 2 5int 2 2 12 1 73 113 ZCA
113 ZQW

10 ext 100 PZ,

MSP430FG6426 128 10 53,3 7 2 2 5int 2 2 12 0 73 113 ZCA
113 ZQW

10 ext 100 PZ,

MSP430FG6425 64 10 53,3 7 2 2 5int 2 2 12 0 73 113 ZCA
113 ZQW

(1)
@)
@)
4)

®)

(6)

For the most current package and ordering information, see the Package Option Addendum in Section 12, or see the T| website at www.ti.com.
Package drawings, standard packing quantities, thermal data, symbolization, and PCB design guidelines are available at www.ti.com/packaging.
The additional 2KB of USB SRAM that is listed can be used as general-purpose SRAM when USB is not in use.

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.
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.

ADC inputs consist of a mix of single ended and differential. See the pinning for available input pairs and types.
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6.1 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 MSP430FG6626
Review products that are frequently purchased or used with this product.
Reference designs for MSP430FG6626

Find reference designs that leverage the best in Tl technology to solve your system-level challenges.

Copyright © 2020 Texas Instruments Incorporated Submit Document Feedback

Product Folder Links: MSP430FG6626 MSP430FG6625 MSP430FG6426 MSP430FG6425

7


https://www.ti.com/microcontrollers/products.html
https://www.ti.com/microcontrollers/msp430-ultra-low-power-mcus/products.html
https://www.ti.com/product/MSP430FG6626#relProds
https://www.ti.com/reference-designs/index.html?keyword=MSP430FG6626
http://www.ti.com
http://www.ti.com/product/MSP430FG6626
http://www.ti.com/product/MSP430FG6625
http://www.ti.com/product/MSP430FG6426
http://www.ti.com/product/MSP430FG6425
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLAS874B&partnum=MSP430FG6626
http://www.ti.com/product/msp430fg6626?qgpn=msp430fg6626
http://www.ti.com/product/msp430fg6625?qgpn=msp430fg6625
http://www.ti.com/product/msp430fg6426?qgpn=msp430fg6426
http://www.ti.com/product/msp430fg6425?qgpn=msp430fg6425

MSP430FG6626, MSP430FG6625 I3 TEXAS

MSP430FG6426, MSP430FG6425 INSTRUMENTS
SLAS874B — MAY 2015 — REVISED SEPTEMBER 2020 www.ti.com

7 Terminal Configuration and Functions
7.1 Pin Diagrams

Figure 7-1 shows the pinout for the MSP430FG6626 and MSP430FG6625 devices in the 100-pin PZ package.
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P6.6/CB6/AD1+/GOSWO [] 3 730 P9.5/S2
P6.7/CB7/AD1-/GOSW1 [ 4 720 P9.4/S3

P7.4/CB8/AD2+/0A10 [ 5 710 P9.3/S4
P7.5/CB9/AD2-/OATINO (] 6 70 1 P9.2/S5

P7.6/CB10/AD3+/G1SW0 (] 7 69 1 P9.1/S6
P7.7/CB11/AD3-/G1SW1 [ 8 68 [1 P9.0/S7
P5.0/VREFBG/VeREF+ ] 9 67 [0 P8.7/S8
P5.1/A4/DACO [ 10 66 [1 P8.6/UCB1SOMI/UCB1SCL/S9
P5.6/A5/DACT [ 11 65 [0 P8.5/UCB1SIMO/UCB1SDA/S10
NR O 12 64 [1 DVCC2
AvSS1 [ 13 mgmggiggggg 63 [1 DVSS2
XOuT [ 14 62 [0 P8.4/UCB1CLK/UCA1STE/S11
XIN [ 15 61 [0 P8.3/lUCATRXD/UCA1SOMI/S12
AvCC [] 16 60 [1 P8.2/UCA1TXD/UCA1SIMO/S13
cpcap [ 17 59 [ P8.1/UCB1STE/UCA1CLK/S14
P2.0/P2MAPO/DACO [] 18 58 [1 P8.0/TBOCLK/S15
P2.1/P2MAP1/DACT [] 19 57 [1 P4.7/TBOOUTH/SVMOUT/S16
P2.2/P2MAP2 [ 20 56 [1 P4.6/TB0.6/S17
P2.3/P2MAP3 [ 21 55 [1 P4.5/TB0.5/S18
P2.4/P2MAP4/R03 [] 22 54 [1 P4.4/TB0.4/S19
P2.5/P2MAP5 [ 23 53 [1 P4.3/TB0.3/S20
P2.6/P2MAP6/LCDREF/R13 [] 24 52 [ P4.2/TB0.2/S21
P2.7/P2MAP7/R23 [] 25 511 P4.1/TB0.1/S22
OMNOVDOTANMNMTULOMNONDO-TANMTUONODO O
NANANNODODOOOOOOOOOMOMSTTTTTTTT T T O
NN NN NN SN NN N EEEEEEEE|
~ U VONTODOMNOL TOHONTODWOMNOLIT®
Q(/)n:(’)Ev?ﬂ'mﬂmemmmmmNNNNNNN
OCNgELLLDDNDDPY BDDDDADDDDADNDN
>S>5200cd8X¥XOS A S AESSAYO=NS
6b>5 333022992223z =z07%%8
S O33XIEEEEEEEQEEESEEEE
SRS g i R
- ﬁﬁﬁg&a&&auad&aad&mmﬁ
£ z g
S IS IS
— S <
o o) o
o o

CAUTION: LCDCAP/R33 must be connected to DVgg if not used.
Figure 7-1. 100-Pin PZ Package (Top View), MSP430FG6626I1PZ, MSP430FG6625IPZ
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Figure 7-2 shows the pinout for the MSP430FG6426 and MSP430FG6425 devices in the 100-pin PZ package.
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P6.4/CB4/AD0+/OA00 [] 1 O 75 [0 P9.7/S0
P6.5/CB5/AD0-/OAOINO [ 2 74 1 P9.6/S1
P6.6/CB6/AD1+/GOSWO [] 3 73 [0 P9.5/S2
P6.7/CB7/AD1-/GOSW1 [ 4 72 [0 P9.4/S3

P7.4/CB8/AD2+/0OA10 ] 5 713 P9.3/S4
P7.5/CB9/AD2-/OA1INO [ 6 70 [0 P9.2/S5

P7.6/CB10/AD3+/G1SWO0 ] 7 69 [1 P9.1/S6
P7.7/CB11/AD3-/G1SW1 ] 8 68 [J P9.0/S7
P5.0/VREFBG/VeREF+ [ 9 67 [0 P8.7/S8
P5.1/A4/DACO ] 10 66 [1 P8.6/UCB1SOMI/UCB1SCL/S9
P5.6/A5/DAC1 ] 11 65 [1 P8.5/UCB1SIMO/UCB1SDA/S10
NR O 12 64 [0 DVCC2
Avss1 O] 13 mgﬁjggiggjgg 63 [0 DVsS2
XouT [ 14 62 [1 P8.4/UCB1CLK/UCA1STE/S11
XIN ] 15 61 [0 P8.3/lUCATRXD/UCA1SOMI/S12
AvVCC [] 16 60 [1 P8.2/UCAT1TXD/UCA1SIMO/S13
CPCAP [] 17 59 [0 P8.1/UCB1STE/UCA1CLK/S14
P2.0/P2MAPO/DACO [] 18 58 [1 P8.0/TBOCLK/S15
P2.1/P2MAP1/DAC1 [] 19 57 [ P4.7/TBOOUTH/SVMOUT/S16
P2.2/P2MAP2 [] 20 56 [1 P4.6/TB0.6/S17
P2.3/P2MAP3 [ 21 55 [1 P4.5/TB0.5/S18
P2.4/P2MAP4/R03 [] 22 54 [0 P4.4/TB0.4/S19
P2.5/P2MAP5 [] 23 53 [0 P4.3/TB0.3/S20
P2.6/P2MAP6/LCDREF/R13 [] 24 52 [0 P4.2/TB0.2/S21
P2.7/P2MAP7/R23 [] 25 51 [1 P4.1/TB0.1/S22
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A. CAUTION: LCDCAP/R33 must be connected to DVgg if not used.
Figure 7-2. 100-Pin PZ Package (Top View), MSP430FG6426I1PZ, MSP430FG6425IPZ

Copyright © 2020 Texas Instruments Incorporated

Submit Document Feedback

Product Folder Links: MSP430FG6626 MSP430FG6625 MSP430FG6426 MSP430FG6425

9


http://www.ti.com
http://www.ti.com/product/MSP430FG6626
http://www.ti.com/product/MSP430FG6625
http://www.ti.com/product/MSP430FG6426
http://www.ti.com/product/MSP430FG6425
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLAS874B&partnum=MSP430FG6626
http://www.ti.com/product/msp430fg6626?qgpn=msp430fg6626
http://www.ti.com/product/msp430fg6625?qgpn=msp430fg6625
http://www.ti.com/product/msp430fg6426?qgpn=msp430fg6426
http://www.ti.com/product/msp430fg6425?qgpn=msp430fg6425

MSP430FG6626, MSP430FG6625 I3 TEXAS

MSP430FG6426, MSP430FG6425 INSTRUMENTS
SLAS874B — MAY 2015 — REVISED SEPTEMBER 2020 www.ti.com

Figure 7-3 shows the pinout for the 113-pin ZCA or ZQW package.

(AE) (A:Z) (Aé) (Azt) (A:S) /\AES) (A:7) (AE&) /\AEJ) Q\io) (AE1) ’@12
(s1) (82) [83) (s4) (85) [ee) (87) (8) [B9) 10 (1) ra
(51) c2) ’\c}) e e
(o 2 ) (s) o) (o7) (p8) (po9) o1 b1
CIC) €) (E5) (E6) (&) (E8) (E9) GUEE
) (Fa) (F5) (F8) (Fo) Fi Fra
(@) (G:z) (G}) (0:5) (G:s) /\GEJ) G G612
{H1) /H:Z) /H}) /H:S) /\Hzi) (H:7) /HES) /\Hf)) H1) 2
{01) /JE) /JE) /JE) 36) (Jz) /JE) 39) i Q12
) ) i) k2
) 2 @ ) 18 Ge) e o) Lo L (2
) 2) e wa) Ms) M) vr) (M) Mol fd md

NOTE: For terminal assignments, see Section 7.3.

Figure 7-3. 113-Pin ZCA or ZQW Package (Top View), MSP430FG66261ZCA, MSP430FG6625IZCA,
MSP430FG64261ZCA, MSP430FG64251ZCA, MSP430FG66261ZQW, MSP430FG66251ZQW,
MSP430FG64261ZQW, MSP430FG64251ZQW
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7.2 Pin Attributes

Table 7-1 describes the attributes of the pins.

Table 7-1. Pin Attributes

= PIN N:;:A, Zaw SIGNAL NAME (1) ) SIGNAL TYPE ) | BUFFER TYPE () s(l;g‘llavgl?(ﬂ A?F:g;g;ﬁgﬁn
P6.4 lfe} LVCMOS DVCC OFF
CB4 | Analog DvCC N/A
! AT ADO+ | Analog DvCC N/A
OA00 0] Analog DvCC N/A
P6.5 110 LVCMOS DVCC OFF
CB5 | Analog DvVCC N/A
2 B2 ADO- | Analog DvVCC N/A
OAOINO | Analog DVCC N/A
P6.6 11O LVCMOS DVCC OFF
CB6 | Analog DvCC N/A
3 81 AD1+ | Analog DvCC N/A
GOSWO0 | Analog DvCC N/A
P6.7 110 LVCMOS DVCC OFF
CB7 | Analog DvVCC N/A
4 c3 AD1- | Analog DvCC N/A
GOSW1 | Analog DvCC N/A
P7.4 110 LVCMOS DVCC OFF
CB8 | Analog DvCC N/A
° c2 AD2+ | Analog DvCC N/A
OA10 0] Analog DvCC N/A
P7.5 110 LVCMOS DVCC OFF
CB9 | Analog DvVCC N/A
6 ¢ AD2- | Analog DvCC N/A
OA1INO | Analog DVCC N/A
P7.6 110 LVCMOS DVCC OFF
CB10 | Analog DvCC N/A
! b4 AD3+ | Analog DvCC N/A
G1SWO0 | Analog DvCC N/A
P7.7 110 LVCMOS DVCC OFF
CB11 | Analog DvVCC N/A
8 b2 AD3- | Analog DvVCC N/A
G1SW1 | Analog DVCC N/A
P5.0 110 LVCMOS DVCC OFF
9 D1 VREFBG 0] Analog DvCC N/A
VeREF+ | Analog N/A N/A
P5.1 110 LVCMOS DVCC OFF
10 E4 Ad | Analog DVCC N/A
DACO 0] Analog DvVCC N/A
P5.6 110 LVCMOS DvVCC OFF
1 E2 A5 | Analog DVCC N/A
DAC1 ) Analog DVCC N/A
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Table 7-1. Pin Attributes (continued)
o7 PIN NgéA’ 7w SIGNAL NAME () 2) SIGNAL TYPE () | BUFFER TYPE (4 338‘2'525) AI§$ESIETBE1I;I.\(I)E(7)
12 E1 NR I Analog N/A N/A
13 F2 AVSS1 P Power N/A N/A
14 F1 XOouT o) Analog N/A N/A
15 G1 XIN I Analog N/A N/A
16 H1,G2 |AvVCC P Power N/A N/A
17 G4 CPCAP I/0 Analog DvCC N/A
P2.0 I/0 LVCMOS DvCC OFF
18 H2 P2MAPO I/0 LVCMOS DvVCC N/A
DACO o) Analog DvVCC N/A
P2.1 I/0 LVCMOS DVCC OFF
19 J1 P2MAP1 110 LVCMOS DVCC N/A
DAC1 o) Analog DvVCC N/A
P2.2 110 LVCMOS DvVCC OFF
20 H4 P2MAP2 I/0 LVCMOS DvCC N/A
P2.3 I/0 LVCMOS DvCC OFF
21 2 P2MAP3 I/0 LVCMOS DvVCC N/A
P2.4 I/0 LVCMOS DvVCC OFF
22 K1 P2MAP4 I/0 LVCMOS DVCC N/A
R0O3 110 Analog DvCC N/A
P2.5 I/0 LVCMOS DvVCC OFF
23 K2 P2MAP5 110 LVCMOS DvVCC N/A
P2.6 I/0 LVCMOS DvCC OFF
” L P2MAP6 I/0 LVCMOS DvCC N/A
LCDREF I Analog N/A N/A
R13 I/0 Analog DvVCC N/A
P2.7 I/0 LVCMOS DVCC OFF
25 L3 P2MAP7 110 LVCMOS DVCC N/A
R23 I/0 Analog DvVCC N/A
26 L1 DVCC1 P Power N/A N/A
27 M1 DVSSH1 P Power N/A N/A
28 M2 VCORE P Power DvCC N/A
- V3 LCDCAP I/0 Analog DvCC N/A
R33 I/0 Analog DvVCC N/A
30 J4 COMO o) Analog DvVCC N/A
P5.3 I/0 LVCMOS DvVCC OFF
31 L4 COM1 0 Analog DVCC N/A
S42 0 Analog DvCC N/A
P5.4 I/0 LVCMOS DvCC OFF
32 M4 COM2 o) LVCMOS DvCC N/A
S41 0] Analog DvCC N/A
P5.5 I/0 LVCMOS DvVCC OFF
33 J5 COM3 I/0 LVCMOS DVCC N/A
S40 0 Analog DvVCC N/A
34 L5 P1.0 I/0 LVCMOS DvVCC OFF
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Table 7-1. Pin Attributes (continued)

57 PIN NgéA’ 2 SIGNAL NAME () (2 SIGNAL TYPE () | BUFFER TYPE 4 3382525) A?EESIETBE-II;I.\(I)EW)
TAOCLK | LVCMOS DVCC N/A
ACLK ) LVCMOS DvVCC N/A
S39 O Analog DvCC N/A
P1.1 lfe} LVCMOS DVCC OFF
TAO.0 110 LVCMOS DVCC N/A
% Mo BSLTX 0] LVCMOS DvCC N/A
S38 o Analog DvCC N/A
P1.2 110 LVCMOS DVCC OFF
TAO.1 110 LVCMOS DVCC N/A
% 10 BSLRX | LVCMOS DvVCC N/A
S37 0] Analog DvVCC N/A
P1.3 110 LVCMOS DVCC OFF
37 H6 TAO0.2 lfe} LVCMOS DVCC N/A
S36 O Analog DvCC N/A
P1.4 110 LVCMOS DvVCC OFF
38 M6 TA0.3 110 LVCMOS DVCC N/A
S35 0] Analog DVCC N/A
P1.5 I/0 LVCMOS DVCC OFF
39 L6 TAO.4 110 LVCMOS DVCC N/A
S34 0] Analog DVCC N/A
P1.6 lfe} LVCMOS DVCC OFF
40 J7 TAO.1 110 LVCMOS DvCC N/A
S33 O Analog DvCC N/A
P1.7 110 LVCMOS DVCC OFF
41 M7 TAO.2 110 LVCMOS DVCC N/A
S32 ) Analog DvVCC N/A
P3.0 11O LVCMOS DvVCC OFF
42 L7 TA1CLK | LVCMOS DVCC N/A
CBOUT 0] LVCMOS DVCC N/A
S31 O Analog DvCC N/A
P3.1 110 LVCMOS DvVCC OFF
43 H7 TA1.0 110 LVCMOS DVCC N/A
S30 0] Analog DVCC N/A
P3.2 110 LVCMOS DVCC OFF
44 M8 TA1.1 lfe} LVCMOS DvVCC N/A
S29 o) Analog DVCC N/A
P3.3 11O LVCMOS DVCC OFF
45 L8 TA1.2 110 LVCMOS DvCC N/A
S28 o Analog DvCC N/A
P3.4 110 LVCMOS DVCC OFF
TA2CLK | LVCMOS DVCC N/A
40 I8 SMCLK ) LVCMOS DvVCC N/A
S27 0] Analog DvVCC N/A
47 M9 P3.5 11O LVCMOS DVCC OFF
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Table 7-1. Pin Attributes (continued)
- PIN NgéA! Zaw SIGNAL NAME () @ | SIGNAL TYPE () | BUFFER TYPE ) sgﬁ‘.ivf.ﬁa Aﬁ:ﬂ;gmzﬁv)
TA2.0 1/0 LVCMOS DVCC N/A
S26 (0] Analog DvVCC N/A
P3.6 110 LVCMOS DVCC OFF
48 L9 TA2.1 110 LVCMOS DvCC N/A
S25 O Analog DvCC N/A
P3.7 I/0 LVCMOS DvCC OFF
49 M10 TA2.2 I/0 LVCMOS DvCC N/A
S24 0] Analog DvCC N/A
P4.0 1/0 LVCMOS DVCC OFF
50 J9 TBO0.0 1/0 LVCMOS DvVCC N/A
S23 O Analog DvCC N/A
P4.1 110 LVCMOS DvCC OFF
51 M11 TBO.1 I/0 LVCMOS DvCC N/A
S22 O Analog DvCC N/A
P4.2 I/0 LVCMOS DvCC OFF
52 L10 TB0.2 I/0 LVCMOS DvCC N/A
S21 (0] Analog DVCC N/A
P4.3 1/0 LVCMOS DvVCC OFF
53 M12 TB0.3 110 LVCMOS DvCC N/A
S20 O Analog DvCC N/A
P4.4 I/0 LVCMOS DvCC OFF
54 L12 TBO0.4 I/0 LVCMOS DvCC N/A
S19 O Analog DvCC N/A
P4.5 I/0 LVCMOS DvCC OFF
55 L11 TBO0.5 1/0 LVCMOS DVCC N/A
S18 (0] Analog DvVCC N/A
P4.6 110 LVCMOS DvCC OFF
56 K11 TB0.6 110 LVCMOS DvCC N/A
S17 O Analog DvCC N/A
P4.7 I/0 LVCMOS DvCC OFF
TBOOUTH | LVCMOS DvCC N/A
°7 K12 SVMOUT 0] LVCMOS DvCC N/A
S16 (0] Analog DvVCC N/A
P8.0 1/0 LVCMOS DVCC OFF
58 J11 TBOCLK | LVCMOS DvCC N/A
S15 o Analog DvCC N/A
P8.1 I/0 LVCMOS DvCC OFF
59 112 UCB1STE I/0 LVCMOS DvCC N/A
UCA1CLK I/0 LVCMOS DvCC N/A
S14 0] Analog DvCC N/A
P8.2 1/0 LVCMOS DVCC OFF
60 H11 UCA1TXD (0] LVCMOS DvVCC N/A
UCA1SIMO 110 LVCMOS DvCC N/A
S13 O Analog DvCC N/A
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Table 7-1. Pin Attributes (continued)
PIN NO. POWER RESET STATE
M @ @) @

- zcazaw | SIGNAL NAME SIGNAL TYPE () | BUFFER TYPE SOURCE® | AFTER BOR (© (7

P8.3 110 LVCMOS DvCC OFF
61 H12 UCA1RXD | LVCMOS DvCC N/A

UCA1SOMI 1/0 LVCMOS DVCC N/A

S12 (0] Analog DVCC N/A

P8.4 1/0 LVCMOS DvVCC OFF
- o1 UCB1CLK 1/0 LVCMOS DvVCC N/A

UCA1STE 1/0 LVCMOS DvCC N/A

S11 0] Analog DvCC N/A
63 G12 DVSS2 P Power N/A N/A
64 F12 DVCC2 P Power N/A N/A

P8.5 1’0 LVCMOS DVCC OFF
65 11 UCB1SIMO 1/0 LVCMOS DVCC N/A

UCB1SDA 1/0 LVCMOS DvVCC N/A

S10 O Analog DvCC N/A

P8.6 1/0 LVCMOS DvVCC OFF
66 . UCB1SOMI 1/0 LVCMOS DVCC N/A

UCB1SCL 110 LVCMOS DvCC N/A

S9 (0] Analog DvCC N/A

P8.7 1/0 LVCMOS DVCC OFF
67 E12

S8 (0] Analog DVCC N/A

P9.0 1’0 LVCMOS DvCC OFF
68 E11

S7 O Analog DvCC N/A

P9.1 1/0 LVCMOS DvVCC OFF
69 F9

S6 0] Analog DvCC N/A

P9.2 110 LVCMOS DvCC OFF
70 D12

S5 (0] Analog DvCC N/A
1 D11 P9.3 1’0 LVCMOS DVCC OFF

S4 (0] Analog DVCC N/A

P9.4 1/0 LVCMOS DvVCC OFF
72 E9

S3 O Analog DvCC N/A

P9.5 1/0 LVCMOS DvVCC OFF
73 Cc12

S2 0] Analog DvCC N/A

P9.6 110 LVCMOS DvCC OFF
74 C11

S1 (0] Analog DvCC N/A

P9.7 1/0 LVCMOS DVCC OFF
75 D9

SO (0] Analog DVCC N/A
76 B11,B12 |VSSU P Power N/A N/A

PU.O 1/0 HVCMOS VBUS HiZ
77 A12

DP 1/0 HVCMOS VBUS N/A

PUR (FG662x only) 1o HVCMOS/open- VBUS HiZ
78 B10 drain

NC (FG642x only) 110 N/A N/A N/A

PU.1 110 HVCMOS VBUS Hiz
79 A11

DM 1/0 HVCMOS VBUS N/A
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Table 7-1. Pin Attributes (continued)

PIN NO. POWER RESET STATE
(1) () (3) (4)
= ZCA, ZQW SIGNAL NAME SIGNAL TYPE BUFFER TYPE SOURCE® AFTER BOR ©) (7)
VBUS | Power N/A N/A
80 A10
LDOI | Analog External N/A
VUSB (0] Power N/A N/A
81 A9
LDOO O Analog VBUS N/A
82 B9 V18 (FG662x only) O Power N/A N/A
NC (FG642x only) - N/A N/A N/A
83 A8 AVSS2 P Power N/A N/A
P7.2 I/0 LVCMOS DvCC OFF
84 B8
XT2IN | Analog DvVCC N/A
85 87 P7.3 1/O LVCMOS DvVCC OFF
XT20UT (0] Analog DVCC N/A
86 A7 VBAK 1/0 Analog N/A N/A
87 D8 VBAT P Power N/A N/A
P5.7 110 LVCMOS DvCC OFF
88 D7 DMAEOQ | LVCMOS DvCC N/A
RTCCLK 0] LVCMOS DvCC N/A
89 A6 DVCC3 P Power N/A N/A
90 A5 DVSS3 P Power N/A N/A
TEST [ LVCMOS Dvce No Emu: PD
91 B6 Emu: PD
SBWTCK | LVCMOS DVCC N/A
PJ.0 I/0 LVCMOS DvVCC OFF
92 B5 No Emu: OFF
TDO O LVCMOS DvCC Emu: DRIVEO
PJ.1 I/0 LVCMOS DvCC OFF
No Emu: OFF
93 A4 TDI | LVCMOS DvCC Emu: PU
No Emu: OFF
TCLK | LVCMOS DvVCC Emu: OFF
PJ.2 1/0 LVCMOS DVCC OFF
94 E7 .
™S | LVCMOS DvCe No Emu: OFF
Emu: PU
PJ.3 I/10 LVCMOS DVCC OFF
95 D6 .
TCK [ LVCMOS Dvce No Emu: OFF
Emu: PU
RST I/0 LVCMOS DvCC PU
96 A3 NMI | LVCMOS DvCC N/A
SBWTDIO I/0 LVCMOS DvCC PU
P6.0 1/0 LVCMOS DvVCC OFF
97 B4 CBO | Analog DVCC N/A
A0 | Analog DVCC N/A
P6.1 1/0 LVCMOS DVCC OFF
98 B3 CB1 | Analog DvCC N/A
A1 | Analog DvCC N/A
P6.2 I/0 LVCMOS DvCC OFF
99 A2
CB2 | Analog DvCC N/A
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Table 7-1. Pin Attributes (continued)

PIN NO. POWER RESET STATE
(1) (2) 3) @)
- 2CA ZaW SIGNAL NAME SIGNAL TYPE @) | BUFFER TYPE SOURCE® | AFTER BOR (© (7
A2 I Analog DVCC N/A
OAO0IPO I Analog DVCC N/A
P6.3 110 LVCMOS DVCC OFF
CB3 | Analog DvCC N/A
100 D5
A3 I Analog DVCC N/A
OA1IPO I Analog DVCC N/A
E5, E6, ES,
F4, F5, F8,
N/A G5, G8, H5, Reserved - — — —
H8, H9

M
)
@)
(4)
®)
(6)

@)

For each multiplexed pin, the signal that is listed first in this table is the reset default.
To determine the pin mux encodings for each pin, refer to Section 9.13.
Signal Types: | = Input, O = Output, I/O = Input or Output, P = power

Buffer Types: LVCMOS, HVCMOS, Analog, or Power (see Table 7-3 for details).
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 input with pullup or pulldown disabled (if available)

HiZ = High-impedance (neither input nor output)

PD = High-impedance input with pulldown enabled

PU = High-impedance input with pullup enabled
DRIVEO = Drive output low
DRIVE1 = Drive output high
N/A = Not applicable

For Debug pins: Emu = with emulator attached at reset, No Emu = without emulator attached at reset
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7.3 Signal Descriptions
Table 7-2 describes the signals for all device variants and package options.

Table 7-2. Signal Descriptions

PIN NO.
FUNCTION s,:i’m‘zl' - ZCA, TYPFI’:“) DESCRIPTION
ZQW
A0 97 B4 | ADC analog single ended input A0
A1 98 B3 | ADC analog single ended input A1
A2 99 A2 | ADC analog single ended input A2
A3 100 D5 | ADC analog single ended input A3
A4 10 E4 | ADC analog single ended input A4
A5 11 E2 | ADC analog single ended input A5
ADO+ 1 A1 | ADC positive analog differential input ADO+
ADC ADO- 2 B2 | ADC negative analog differential input ADO-
AD1+ 3 B1 | ADC positive analog differential input AD1+
AD1- 4 C3 | ADC negative analog differential input AD1-
AD2+ 5 Cc2 | ADC positive analog differential input AD2+
AD2- 6 C1 | ADC negative analog differential input AD2-
AD3+ 7 D4 | ADC positive analog differential input AD3+
AD3- 8 D2 | ADC negative analog differential input AD3-
VeREF+ 9 D1 | Input for an external reference voltage to the ADC and DAC
BSL BSLRX 36 J6 | BSL receive input
BSLTX 35 M5 (0] BSL transmit output
VBAK 86 A7 /o Capaqitor for backup subsy§tem. IZ_)o not load this pin externally. For
Backup capacitor values, see Cgpk in Section 8.3. . .
VBAT 87 D8 P E:slr:ggt(t)(r) T:)e\(/:gédzzes;zﬁy voltage. If backup voltage is not supplied,
Charge Pump |CPCAP 17 G4 1/0 Capacitor for op amp and CTSD16 rail-to-rail charge pump
ACLK 34 L5 0} ACLK output (divided by 1, 2, 4, 8, 16, or 32)
RTCCLK 88 D7 0} RTCCLK output
SMCLK 46 J8 o SMCLK output
Clock XIN 15 G1 | Input terminal for crystal oscillator XT1
XOuUT 14 F1 (0] Output terminal of crystal oscillator XT1
XT2IN 84 B8 | Input terminal for crystal oscillator XT2
XT20UT 85 B7 (0] Output terminal of crystal oscillator XT2
CBO 97 B4 | Comparator_B input CBO
CB1 98 B3 | Comparator_B input CB1
cB2 99 A2 | Comparator_B input CB2
CB3 100 D5 | Comparator_B input CB3
CB4 1 A1 | Comparator_B input CB4
CB5 2 B2 | Comparator_B input CB5
Comparator CB6 3 B1 | Comparator_B input CB6
cB7 4 C3 | Comparator_B input CB7
CcB8 5 Cc2 | Comparator_B input CB8
CB9 6 C1 | Comparator_B input CB9
CB10 7 D4 | Comparator_B input CB10
CBM1 8 D2 | Comparator_B input CB11
CBOUT 42 L7 (0] Comparator_B output
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Table 7-2. Signal Descriptions (continued)

SIGNAL PIN NO. PIN
FUNCTION NAME B ZCA, TYPE(™ DESCRIPTION
ZQW
10 E4
DACO 18 H2 (0] DAC output channel 0
DAC
11 E2
DAC1 (0] DAC output channel 1
19 J1
DMA DMAEO 88 D7 | DMA external trigger input
SBWTCK 91 B6 | Spy-Bi-Wire input clock
TCK 95 D6 | Test clock
TCLK 93 Ad | Test clock input
TDI 93 A4 | Test data input
Debug
TDO 92 B5 (0] Test data output
TEST 91 B6 | Test mode pin; selects digital I/O on JTAG pins
TMS 94 E7 | Test mode select
SBWTDIO 96 A3 I/0 Spy-Bi-Wire data input/output
P1.0 34 L5 1/0 General-purpose digital I/O with port interrupt
P1.1 35 M5 1/0 General-purpose digital I/O with port interrupt
P1.2 36 Jé 1/0 General-purpose digital 1/0 with port interrupt
P1.3 37 H6 1/0 General-purpose digital 1/0 with port interrupt
P1.4 38 M6 1/0 General-purpose digital 1/0 with port interrupt
P1.5 39 L6 1/0 General-purpose digital I/O with port interrupt
P1.6 40 J7 /10 General-purpose digital 1/0 with port interrupt
P1.7 41 M7 /10 General-purpose digital 1/0 with port interrupt
P20 18 H2 /o Gengral-purpose digital 1/0 with port interrupt and mappable secondary
function
P2 1 19 i /0 Gengral-purpose digital 1/0 with port interrupt and mappable secondary
function
P22 20 Ha /o Gene_ral-purpose digital /0 with port interrupt and mappable secondary
function
P23 21 52 /o Gene_ral-purpose digital /0 with port interrupt and mappable secondary
function
GPIO — - -
P2 4 29 K1 /0 Gene_ral-purpose digital /O with port interrupt and mappable secondary
function
P2 5 23 K2 /o Gengral-purpose digital 1/0 with port interrupt and mappable secondary
function
P26 24 L2 /o Gengral-purpose digital /0 with port interrupt and mappable secondary
function
P2 7 25 L3 /0 Gengral-purpose digital 1/0 with port interrupt and mappable secondary
function
P3.0 42 L7 1/0 General-purpose digital I/O with port interrupt
P3.1 43 H7 1/0 General-purpose digital I/O with port interrupt
P3.2 44 M8 1/0 General-purpose digital 1/0 with port interrupt
P3.3 45 L8 1/0 General-purpose digital 1/0 with port interrupt
P3.4 46 J8 1/0 General-purpose digital 1/0 with port interrupt
P3.5 47 M9 1/0 General-purpose digital I/O with port interrupt
P3.6 48 L9 /10 General-purpose digital 1/0 with port interrupt
P3.7 49 M10 /10 General-purpose digital 1/0 with port interrupt
GPIO P4.0 50 J9 1/0 General-purpose digital I/O with port interrupt
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Table 7-2. Signal Descriptions (continued)

. PIN NO.
FUNCTION l!l Ar;\lnpéL - ZCA, TYPFI‘:(” DESCRIPTION
ZQw
P4.1 51 M11 1/0 General-purpose digital I/O with port interrupt
P4.2 52 L10 /0 General-purpose digital 1/0 with port interrupt
P4.3 53 M12 /10 General-purpose digital 1/0 with port interrupt
P4.4 54 L12 1/0 General-purpose digital I/O with port interrupt
P4.5 55 L11 1/0 General-purpose digital I/O with port interrupt
P4.6 56 K11 1/0 General-purpose digital 1/0 with port interrupt
P4.7 57 K12 1/0 General-purpose digital 1/0 with port interrupt
P5.0 9 D1 1/0 General-purpose digital 1/0
P5.1 10 E4 1/0 General-purpose digital I/O
P5.3 31 L4 /10 General-purpose digital 1/0
P5.4 32 M4 1/0 General-purpose digital I/O
P5.5 33 J5 1/0 General-purpose digital I/O
P5.6 11 E2 1/0 General-purpose digital I/O
P5.7 88 D7 1/0 General-purpose digital 1/0
P6.0 97 B4 1/0 General-purpose digital 1/0
P6.1 98 B3 1/0 General-purpose digital 1/0
P6.2 99 A2 1/0 General-purpose digital I/O
P6.3 100 D5 /10 General-purpose digital 1/0
P6.4 1 A1 1/0 General-purpose digital I/O
P6.5 2 B2 1/0 General-purpose digital I/O
P6.6 3 B1 1/0 General-purpose digital I/O
P6.7 4 C3 1/0 General-purpose digital 1/0
P7.2 84 B8 1/0 General-purpose digital 1/0
P7.3 85 B7 1/0 General-purpose digital 1/0
P7.4 Cc2 1/0 General-purpose digital I/O
P7.5 C1 /10 General-purpose digital 1/0
P7.6 D4 1/0 General-purpose digital I/O
P7.7 D2 1/0 General-purpose digital I/O
P8.0 58 J11 1/0 General-purpose digital I/O
P8.1 59 J12 1/0 General-purpose digital 1/0
P8.2 60 H11 1/0 General-purpose digital 1/0
P8.3 61 H12 1/0 General-purpose digital 1/0
P8.4 62 G11 1/0 General-purpose digital I/O
P8.5 65 F11 /10 General-purpose digital 1/0
P8.6 66 G9 1/0 General-purpose digital I/O
P8.7 67 E12 1/0 General-purpose digital I/O
P9.0 68 E11 1/0 General-purpose digital I/O
P9.1 69 F9 1/0 General-purpose digital 1/0
P9.2 70 D12 1/0 General-purpose digital 1/0
P9.3 71 D11 1/0 General-purpose digital 1/0
GPIO P9.4 72 E9 1/0 General-purpose digital I/O
P9.5 73 C12 /0 General-purpose digital 1/0
P9.6 74 C11 1/0 General-purpose digital I/O
P9.7 75 D9 1/0 General-purpose digital I/O
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Table 7-2. Signal Descriptions (continued)

. PIN NO.
FUNCTION l!l Arl‘\llllll\EL - ZCA, TYPFI’:(” DESCRIPTION
ZQw

PJ.0 92 B5 1/0 General-purpose digital I/O

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

PJ.2 94 E7 1/0 General-purpose digital I/O

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

PUO 77 A12 /o S:Vr;ggzl)-zl:rgassocri]itgri;ﬂl';/g(i)sgec;ontroIIed by USB control register (FG662x

PU .1 79 A1 /o S:Vr;gézl)-;;t:rgas:otrj]itgrglalrélgci)s;ecrontroIIed by USB control register (FG662x

GOSWO 3 B1 Ql?lefegr;]tsl;lfﬁgj?:gff Internally connected to ADC positive analog

GOSW1 4 c3 A_nalog s_;wi’Fch to AVSS. Internally connected to ADC negative analog
Ground Switch dlfferentlal.mput AD1-. _

G1SWO 7 D4 g;}iﬁ%igfﬁg;ﬁ:ggﬁ Internally connected to ADC positive analog

G1SW1 8 D2 | grf}ilfeaiglfﬁg:?:gis Internally connected to ADC negative analog
2c UCB1SCL 66 G9 110 USCI_B1 I2C clock

UCB1SDA 65 F11 11O USCI_B1 I2C data

COMO 30 J4 (0] LCD common output COMO for LCD backplane

COM1 31 L4 o} LCD common output COM1 for LCD backplane

COM2 32 M4 0} LCD common output COM2 for LCD backplane

COM3 33 J5 110 LCD common output COM3 for LCD backplane

LCDCAP 29 M3 Vo éi%ﬁgzanoch%T:/clggg must be connected to DVgg if not used.

LCDREF 24 L2 | External reference voltage input for regulated LCD voltage

R03 22 K1 /10 Input/output port of lowest analog LCD voltage (V5)

R13 24 L2 1/0 Input/output port of third most positive analog LCD voltage (V3 or V4)
LCD R23 25 L3 1/0 Input/output port of second most positive analog LCD voltage (V2)

R33 29 M3 /o Input/output port of most positive analog LCD voltage (_\/1)

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

SO 75 D9 (0] LCD segment output SO

S1 74 Cc1 (0] LCD segment output S1

S2 73 C12 (0] LCD segment output S2

S3 72 E9 (6] LCD segment output S3

S4 71 D11 (0] LCD segment output S4

S5 70 D12 (0] LCD segment output S5

S6 69 F9 (0] LCD segment output S6

S7 68 E11 (0] LCD segment output S7

S8 67 E12 (0] LCD segment output S8

S9 66 G9 (0] LCD segment output S9

S10 65 F11 (0] LCD segment output S10
LCD S11 62 G111 (6] LCD segment output S11

S12 61 H12 (6] LCD segment output S12

S13 60 H11 (0] LCD segment output S13

S14 59 J12 (0] LCD segment output S14

S15 58 J1 (0] LCD segment output S15
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Table 7-2. Signal Descriptions (continued)
SIGNAL PIN NO. PIN
FUNCTION NAME B ZCA, | TypE™ DESCRIPTION
ZQW
S16 57 K12 (0] LCD segment output S16
S17 56 K11 (0] LCD segment output S17
S18 55 L11 (0] LCD segment output S18
S19 54 L12 (0] LCD segment output S19
S20 53 M12 (0] LCD segment output S20
S21 52 L10 (0] LCD segment output S21
S22 51 M11 (0] LCD segment output S22
S23 50 J9 (0] LCD segment output S23
S24 49 M10 (0] LCD segment output S24
S25 48 L9 (6] LCD segment output S25
S26 47 M9 (0] LCD segment output S26
S27 46 J8 (0] LCD segment output S27
S28 45 L8 (0] LCD segment output S28
S29 44 M8 (0] LCD segment output S29
S30 43 H7 (0] LCD segment output S30
S31 42 L7 (0] LCD segment output S31
S32 41 M7 (0] LCD segment output S32
S33 40 J7 (6] LCD segment output S33
S34 39 L6 (0] LCD segment output S34
S35 38 M6 (0] LCD segment output S35
S36 37 H6 (0] LCD segment output S36
S37 36 J6 (0] LCD segment output S37
S38 35 M5 (0] LCD segment output S38
S39 34 L5 (0] LCD segment output S39
S40 33 J5 (0] LCD segment output S40
S41 32 M4 (0] LCD segment output S41
S42 31 L4 (6] LCD segment output S42
Default mapping: USCI_BO SPI slave transmit enable; USCI_AO clock
P2MAPO 18 H2 1/0 input/output
Mapping Options: See Table 9-8
Default mapping: USCI_BO SPI slave in/master out; USCI_BO I2C data
P2MAP1 19 ) Vo Mapping Options: See Table 9-8
I . 2
POMAP2 20 Ha4 /o Defau_lt mapp_mg..USCI_BO SPI slave out/master in; USCI_BO 1“C clock
Mapping Options: See Table 9-8
Default mapping: USCI_BO clock input/output; USCI_AO SPI slave
P2MAP3 21 J2 /0 transmit enable
Mapping Options: See Table 9-8
Mappable
Default mapping: USCI_AO0 UART transmit data; USCI_AQ SPI slave in/
P2MAP4 22 K1 /0 master out
Mapping Options: See Table 9-8
Default mapping: USCI_AO UART receive data; USCI_AQ slave out/
P2MAPS5 23 K2 1/0 master in
Mapping Options: See Table 9-8
Default mapping: no secondary function
P2MAPG 24 L2 Vo Mapping Options: See Table 9-8
Default mapping: no secondary function
P2MAP7 25 L3 Vo Mapping Options: See Table 9-8
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Table 7-2. Signal Descriptions (continued)

. PIN NO.
FUNCTION l!l Ar;\lnI.I\EL - ZCA, TYPFI’:(” DESCRIPTION
ZQw
Noise . NR 12 E1 Noise reduction. Connect pin to analog ground.
Reduction
OA1INO 6 c1 (Ci)iﬁgrgr?g;tii\r/];iﬂrxjéizn_temally connected to ADC negative analog
OAOINO 2 B2 | (Ci)iégrgl?g;tii\;z l:r:;le:t) Bn_ternally connected to ADC negative analog
Op Amp OAO0IPO 99 A2 | OAO positive input internally connected to ADC analog input A2
OA0O 1 A1 o 2§g+output internally connected to ADC positive analog differential input
OA1IPO 100 D5 | OA1 positive input internally connected to ADC analog input A3
OA10 5 c2 o SI/D-\;output internally connected to ADC positive analog differential input
AVSS1 13 F2 P Analog ground supply
AVSS2 83 A8 P Analog ground supply
AVCC 16 H1, G2 P Analog power supply
DVCCA1 26 L1 P Digital power supply
DvVCC2 64 F12 P Digital power supply
DVCC3 89 A6 P Digital power supply
Power DVSS1 27 M1 P Digital ground supply
DVSS2 63 G12 P Digital ground supply
DVSS3 90 A5 P Digital ground supply
LDOI 80 A10 | LDO input (not available on FG662x devices)
LDOO 81 A9 (0] LDO output (not available on FG662x devices)
VCORE® 28 M2 o Ezg?rigt)ed core power supply (internal use only, no external current
REF VREFBG 9 D1 (0] Output of reference voltage to the ADC and DAC
NC ;g ?3190 /0 Not connected (not available on FG662x devices)
E5, E6,
Reserved E8, F4,
Reserved _ F5, F8, _ Reserve_d. Internally connected to DVSS. Tl recommends external
G5, G8, connection to ground (DVSS).
H5, H8,
H9
UCA1CLK 59 J12 1/0 USCI_A1 clock input/output
UCA1SIMO 60 H11 1/0 USCI_A1 SPI slave in/master out
UCA1SOMI 61 H12 1/0 USCI_A1 SPI slave out/master in
UCA1STE 62 G11 /0 USCI_A1 SPI slave transmit enable
SP! UCB1CLK 62 G11 I/0 USCI_B1 clock input/output
UCB1SIMO 65 F11 1/0 USCI_B1 SPI slave in/master out
UCB1SOMI 66 G9 1/0 USCI_B1 SPI slave out/master in
UCB1STE 59 J12 1/0 USCI_B1 SPI slave transmit enable
NMI 96 A3 | Nonmaskable interrupt input
System RST 96 A3 I/0  |Reset input (active low)®)
SVMOUT 57 K12 o} SVM output
) TA0.0 35 M5 /0 Timer TAO CCRO capture: CCIOA input, compare: Out0 output
Timer_A TAO.1 36 J6 1/0 Timer TAO CCR1 capture: CCI1A input, compare: Out1 output
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Table 7-2. Signal Descriptions (continued)

. PIN NO.
FUNCTION l!l Arl‘\llllll\EL - ZCA, TYPFI’:(” DESCRIPTION
ZQw
40 J7 1/0 Timer TAO CCR1 capture: CCI1B input, compare: Out1 output
37 H6 /10 Timer TAO CCR2 capture: CCI2A input, compare: Out2 output
o2 41 M7 /10 Timer TAO CCR2 capture: CCI2B input, compare: Out2 output
TAO.3 38 M6 1/0 Timer TAO CCR3 capture: CCI3A input compare: Out3 output
TAO0.4 39 L6 1/0 Timer TAO CCR4 capture: CCI4A input, compare: Out4 output
TAOCLK 34 L5 | Timer TAO clock signal TACLK input
TA1.0 43 H7 1/0 Timer TA1 capture CCRO0: CCIOA input, compare: Out0 output
TA1.1 44 M8 1/0 Timer TA1 capture CCR1: CCI1A input, compare: Out1 output
TA1.2 45 L8 1/0 Timer TA1 capture CCR2: CCI2A input, compare: Out2 output
TA1CLK 42 L7 | Timer TA1 clock input
TA2.0 47 M9 1/0 Timer TA2 capture CCRO: CCIOA input, compare: Out0 output
TA2.1 48 L9 1/0 Timer TA2 capture CCR1: CCI1A input, compare: Out1 output
TA2.2 49 M10 1/0 Timer TA2 capture CCR2: CCI2A input, compare: Out2 output
TA2CLK 46 J8 I Timer TA2 clock input
TB0.0 50 J9 1/0 Timer TBO capture CCRO: CCIOA input, compare: Out0 output
TBO.1 51 M11 1/0 Timer TBO capture CCR1: CCI1A input, compare: Out1 output
TB0.2 52 L10 1/0 Timer TBO capture CCR2: CCI2A input, compare: Out2 output
TB0.3 53 M12 /0 Timer TBO capture CCR3: CCI3A input, compare: Out3 output
Timer_B TB0.4 54 L12 1/0 Timer TBO capture CCR4: CCI4A input, compare: Out4 output
TBO0.5 55 L11 1/0 Timer TBO capture CCR5: CCI5A input, compare: Out5 output
TB0.6 56 K11 1/0 Timer TBO capture CCR6: CCIB6A input, compare: Out6 output
TBOCLK 58 J11 I Timer TBO clock input
TBOOUTH 57 K12 | Timer TBO: switch all PWM outputs to high impedance
UCA1CLK 59 J12 1/0 USCI_A1 clock input/output
UART UCA1RXD 61 H12 I USCI_A1 UART receive data
UCA1TXD 60 H11 o USCI_A1 UART transmit data
DM 79 A11 1/0 USB data terminal DM (not available on FG6426 and FG6425 devices)
DP 77 A12 1/0 USB data terminal DP (not available on FG6426 and FG6425 devices)
USB pullup resistor pin (open drain). The voltage level at the PUR pin is
used to invoke the default USB BSL.
PUR 78 B10 110 Recommended 1-MQ resistor to ground. See Section 9.6 for more
information.
UsB Not available on FG6426 and FG6425 devices.
(FGB62x only) V18 82 BO o USB regulated power (internal use only, no external current loading) (not
available on FG6426 and FG6425 devices)
VBUS 80 A10 grijBFfsazlgp:;éﬁged to USB power source) (not available on FG6426
VSSU 76 S:; P USB PHY ground supply
VUSB 81 A9 (0] USB LDO output (not available on FG6426 and FG6425 devices)
(1) I'=input, O = output, I/O = input or output, P = power

(2) VCORE is for internal use only. No external current loading is possible. VCORE must be connected to the recommended capacitor
value, Cycore-

(3)  When this pin is configured as reset, the internal pullup resistor is enabled by default.
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7.4 Pin Multiplexing

Pin multiplexing for these devices is controlled by both register settings and operating modes (for example, if the
device is in test mode). For details of the settings for each pin and schematics of the multiplexed ports, see

Section 9.13.

7.5 Buffer Type
Table 7-3 describes the buffer types that are referenced in Table 7-1.
Table 7-3. Buffer Type

NOMINAL
OUTPUT DRIVE
BUFFER TYPE NOMINAL PU OR PD OTHER
(STANDARD) VOLTAGE RIMEEERESS AU STRENGTH STTE&?TH CHARACTERISTICS
(HA)
See analog modules in
Analog® 3.0V N N/A N/A N/A Section 8, Specifications for
details
See Section
HVCMOS 50V Y N/A N/A 8.8.5.7, Typical
Characteristics —
Outputs
. See Section
See Section .
LVCMOS 3.0V Y Programmable | 8.8.5, General- 8.8.5.7, Typical
Characteristics —
Purpose I/Os
Outputs
Power (DVCC)®| 3.0V N N/A N/A N/A SVS enables hysteresis on
DVCC
Power (AVCC)®) 3.0V N N/A N/A N/A
Power (DVSS
and AVSS)®) oV N N/A N/A N/A

(1)  Only for input pins

(2) This is a switch, not a buffer.

(3) This is supply input, not a buffer.
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7.6 Connection of Unused Pins

Table 7-4 lists the correct termination of all unused pins.

Table 7-4. Connection of Unused Pins

(MPIN POTENTIAL COMMENT
AVCC DVcc
AVSS DVss
CPCAP Open For devices where the charge pump is not used (no rail-to-rail OA and no rail-to-rail CTSD16).
LCDCAP DVss
LDOI DVgs For devices with LDO-PWR module when not being used in the application.
LDOO Open For devices with LDO-PWR module when not being used in the application.
NC Open
PJ.0O/TDO . . . .
PJ.1/TDI The JTAG pins are shargd with general-pgrpose 1/O function (PJ.x). If not being usgd, these myst
PJ-2/TMS Open be switched to port function, output direction (PJDIR.n = 1). When used as JTAG pins, these pins
PJ.3/TCK must remain open.
PU.0/DP . . . . s
PU.1/DM Open For USB devices only when USB module is not being used in the application
PUR®) DVss For USB devices only when USB module is not being used in the application
Px Open Switched to port function, output direction (PxDIR.n = 1). Px.y represents port x and bit y of port x
Y P (for example, P1.0, P1.1, P2.2, PJ.0, PJ.1)
RST/NMI DVc¢c or Vee 47-kQ pullup or internal pullup selected with 10-nF (2.2 nF) pulldown(?)
Reserved DVgs
TEST Open This pin always has an internal pulldown enabled.
V18 Open For USB devices only when USB module is not being used in the application
VBAK Open For devices where no separate battery backup supply is used in the system. Set bit BAKDIS = 1.
VBAT DV¢e For devices where no separate battery backup supply is used in the system. Set bit BAKDIS = 1.
VBUS, VSSU DVgs For USB devices only when USB module is not being used in the application
VUSB Open For USB devices only when USB module is not being used in the application
For dedicated XIN pins only. XIN pins with shared GPIO functions must be programmed to GPIO
XIN DVss )
and follow Px.y recommendations.
For dedicated XOUT pins only. XOUT pins with shared GPIO functions must be programmed to
XOuT Open }
GPIO and follow Px.y recommendations.
For dedicated XT2IN pins only. XT2IN pins with shared GPIO functions must be programmed to
XT2IN DVss )
GPIO and follow Px.y recommendations.
For dedicated XT20UT pins only. XT20UT pins with shared GPIO functions must be programmed
XT20UT Open )
to GPIO and follow Px.y recommendations.

(1)  Any unused pin with a secondary function that is shared with general-purpose 1/O should follow the Px.y unused pin connection

guidelines.

(2) The pulldown capacitor should not exceed 2.2 nF when using devices with Spy-Bi-Wire interface in Spy-Bi-Wire mode or in 4-wire
JTAG mode with Tl tools such as FET interfaces or GANG programmers.

(3) The default USB BSL evaluates the state of the PUR pin after a BOR reset. If it is pulled high externally, then the BSL is invoked.
Therefore, unless invoking the BSL, it is important to keep PUR pulled low after a BOR reset, even if BSL or USB is never used. Tl
recommends a 1-MQ resistor to ground.
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8 Specifications

All graphs in this section are for typical conditions, unless otherwise noted.

Typical (TYP) values are specified at Vo = 3.3 V and Ta = 25°C, unless otherwise noted.
8.1 Absolute Maximum Ratings

over operating free-air temperature range (unless otherwise noted)

U] MIN MAX UNIT
Voltage applied at V¢ to Vgg -0.3 41 \%
Voltage applied to any pin (excluding VCORE, VBUS, V18, LDOI) @ -0.3 Ve +0.3 \Y
Diode current at any device pin +2 mA
Storage temperature, Tgg ) 55 150 °C
Maximum junction temperature, T 95 °C

(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indicated under Recommended Operating

Conditions is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
(2) All voltages referenced to Vgs. VCORE is for internal device use only. No external DC loading or voltage should be applied.

(3) Higher temperature may be applied during board soldering according to the current JEDEC J-STD-020 specification with peak reflow

temperatures not higher than classified on the device label on the shipping boxes or reels.

8.2 ESD Ratings

VALUE UNIT
o Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001(") +1000
Vesp) Electrostatic discharge - — \Y
Charged-device model (CDM), per JEDEC specification JESD22-C101(2) +250

(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process. Pins listed as
+1000 V may actually have higher performance.

(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process. Pins listed as
+250 V may actually have higher performance.

8.3 Recommended Operating Conditions
Typical values are specified at Vo = 3.3 V and T = 25°C (unless otherwise noted)

MIN NOM MAX| UNIT
PMMCOREV =0 1.8 3.6
Supply voltage during program execution and flash PMMCOREV = 0, 1 2.0 3.6
Ve programming (AVCC = DVCC1 =DVCC2 =DVCC3 = \Y
DVcc = Vo) (@ @) PMMCOREV =0, 1, 2 22 3.6
PMMCOREV =0, 1, 2, 3 24 3.6
PMMCOREV =0 1.8 3.6
Supply voltage during USB operation, USB PLL disabled |PMMCOREV =0, 1 2.0 3.6
(USB_EN =1, UPLLEN = 0) PMMCOREV =0, 1, 2 22 36
Veeuse @ \
' PMMCOREV =0, 1, 2, 3 24 3.6
Supply voltage during USB operation, USB PLL enabled |PMMCOREV =2 2.2 3.6
) (USB_EN =1, UPLLEN = 1) PMMCOREV = 2, 3 2.4 36
Vss Supply voltage (AVSS1 = AVSS2 = AVSS3 = DVSS1 = DVSS2 = DVSS3 = Vgs) 0 \
VBaTRTC Backup-supply voltage with RTC operational Ta=0C1085°C 1.5 36 \%
' Ta =—-40°C to 85°C 1.70 3.6
VBATMEM Backup-supply voltage with backup memory retained Tp =-40°C to 85°C 1.20 3.6 \%
Ta Operating free-air temperature | version -40 85| °C
T, Operating junction temperature | version -40 85| °C
Cgak Capacitance at pin VBAK 1 4.7 10| nF
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8.3 Recommended Operating Conditions (continued)
Typical values are specified at Voc = 3.3 V and Ta = 25°C (unless otherwise noted)

MIN NOM MAX| UNIT

CvCcoRE Capacitor at VCORE(®) 470 nF
Covec/ Capacitor ratio of DVCC to VCORE 10
Cvcore
PMMCOREYV =0,
1.8V<Vcc<36V 0 8.0
(default condition)
PMMCOREYV = 1,
Processor frequency (maximum MCLK frequency) ® () 15\ oy <36V 0 12.0
fsvsTEm : i <Veo £3. MHz
(see Figure 8-1)
PMMCOREYV = 2, 0 16.0
22V<Vcs36V ’
PMMCOREV = 3,
24V <Vec<36V 0 200
fsystem_ use  Minimum processor frequency for USB operation 15 MHz
USB_wait Wait state cycles during USB operation 16 cycles

(1) Tl recommends powering AV¢c and DV from the same source. A maximum difference of 0.3 V between AVc and DV can be
tolerated during power up and operation.

(2) Some modules may have reduced recommended ranges of operation.

(3) The minimum supply voltage is defined by the supervisor SVS levels when it is enabled. See the threshold parameters in Section
8.8.6.2 for the exact values and further details.

(4) USB operation with USB PLL enabled requires PMMCOREYV = 2 for proper operation.

(5) A capacitor tolerance of +20% is required.

(6) The MSP430 CPU is clocked directly with MCLK. Both the high and low phase of MCLK must not exceed the pulse duration of the
specified maximum frequency.

(7) Modules may have a different maximum input clock specification. See the specification of the respective module in this data sheet.
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NOTE: The numbers within the fields denote the supported PMMCOREVX settings.
Figure 8-1. Frequency vs Supply Voltage
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8.4 Active Mode Supply Current Into V¢ Excluding External Current

over recommended operating free-air temperature (unless otherwise noted)(") (2) (3)

FREQUENCY (fpco = fucLk = fsmcLk)
PARAMETER Eﬁiﬂg&?{b‘ Vce PMMCOREV 1 MHz 8 MHz 12 MHz 20 MHz UNIT
TYP MAX TYP MAX TYP MAX TYP MAX
0 0.31 0.36 2.0 2.4
1 0.35 2.3 3.4 4.0
laM, Flash Flash 3V > 037 25 38 mA
3 0.4 2.7 4.0 6.6
0 0.2 0.23 1.1 1.2
1 0.22 1.3 1.9 2.1
lawt RaM RAM 3V 2 0.24 15 2.2 mA
3 0.26 1.6 24 3.9

(1) Allinputs are tied to 0 V or to V¢¢. Outputs do not source or sink any current.

(2) The currents are characterized with a Micro Crystal MS1V-T1K crystal with a load capacitance of 12.5 pF. The internal and external
load capacitance are chosen to closely match the required 12.5 pF.

(3) Characterized with program executing typical data processing. FG6626 and FG6625 USB disabled (VUSBEN = 0, SLDOEN = 0).
FG6426 and FG6425 LDO disabled (LDOEN = 0).
fACLK = 32786 HZ, fDCO = fMCLK = fSMCLK at specified frequency.
XTS = CPUOFF = SCGO0 = SCG1 = OSCOFF = SMCLKOFF = 0.
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8.5 Low-Power Mode Supply Currents (Into V¢¢c) Excluding External Current

over recommended ranges of supply voltage and operating free-air temperature (unless otherwise noted)(!) (2)

TEMPERATURE (T,)
PARAMETER Vce PMMCOREV -40°C 25°C 60°C 85°C UNIT
TYP MAX| TYP MAX| TYP MAX| TYP MAX
I : de 03 ©) 22V 0 72 77 87 81 87 98 A
ow-power mode
LM, 1MFz P 3V 3 86 92 105| o7 104 17| "
22V 0 6.9 75 9.9 8.5 12 17
I_pm2 Low-power mode 24) () pA
3V 3 7.9 8.5 11 9.7 14 20
0 2.8 3.2 3.7 4.2 7.6 13.5
22V 1 3.1 3.6 4.6 8.2
2 3.5 4.0 5.1 8.8
Low-power mode 3,
ILPM3.XT1LE Crystgl ode(® ©) 0 3.0 34 40| 44 7.9 14| pA
1 3.3 3.8 4.9 8.5
3V
2 3.7 4.2 5.3 9.0
3 3.7 4.2 4.8 5.3 9.1 16
0 1.2 1.5 2.1 2.4 5.8 12.5
ILpns Low-power mode 3, 1 14 16 26 6.1
’ VLO mode, Watchdog 3V uA
VLO,WDT enabled® () 2 1.6 1.8 2.8 6.5
3 1.6 1.8 2.6 2.9 6.5 14
0 0.6 0.9 1.8 1.9 54 115
I : de 47 ©) Y 1 0.7 1.0 2.0 5.6 A
ow-power mode
LPme P 2 0.8 1.1 2.2 5.9 v
3 0.8 1.1 21 2.2 6.0 13
Low-power mode 3.5
||_|:|\/|3'5Y (LPM35) current with
RTC,VCC active RTC into primary 3V 0.2 0.7 171 pA
supply pin DV¢¢ (19)
Low-power mode 3.5
||_|:M3_5Y (LPM35) current with
RTC,VBAT active RTC into backup 3V 0.7 0.9 121 pA
supply pin VBAT(1")
| Total low-power mode 3.5
LPM3.5, (LPM3.5) current with 3V 0.8 0.9 1.0 1.6 29| pA
RTCTOT  active RTC(12)
a5 '(I?F‘;V“}IZO_;?;) mode 4.5 3V 0.12 02 06| 032 08 19| pA

(1) Allinputs are tied to 0 V or to V¢¢. Outputs do not source or sink any current.

(2) The currents are characterized with a Micro Crystal CC4V-T1A SMD crystal with a load capacitance of 9 pF. The internal and external
load capacitance are chosen to closely match the required 9 pF.

(3)  Current for watchdog timer clocked by SMCLK included. ACLK = low-frequency crystal operation (XTS = 0, XT1DRIVEx = 0).
CPUOFF = 1, SCGO = O, SCG1 = 0, OSCOFF =0 (LPMO), fACLK = 32768 HZ, fMCLK =0 MHZ, fSMCLK = fDCO = 1MHz
FG6626 and FG6625 USB disabled (VUSBEN = 0, SLDOEN = 0). FG6426 and FG6425 LDO disabled (LDOEN = 0).

(4) Current for watchdog timer clocked by ACLK and RTC clocked by LFXT1 (32768 Hz) included. ACLK = low-frequency crystal operation
(XTS =0, XT1DRIVEXx = 0).
CPUOFF = 1, SCGO = O, SCG1 = 1, OSCOFF =0 (LPMZ), fACLK = 32768 HZ, fMCLK =0 MHZ, fSMCLK = fDCO =0 MHZ, DCO
setting = 1 MHz operation, DCO bias generator enabled.
FG6626 and FG6625 USB disabled (VUSBEN = 0, SLDOEN = 0). FG6426 and FG6425 LDO disabled (LDOEN = 0).

(5) Current for watchdog timer clocked by ACLK and RTC clocked by LFXT1 (32768 Hz) included. ACLK = low-frequency crystal operation
(XTS =0, XT1DRIVEX = 0).
CPUOFF = 1,SCG0 = 1,SCG1 = 1, OSCOFF = 0 (LPM3), fACLK = 32768 Hz, fMCLK = fSMCLK = fDCO = 0 MHz
FG6626 and FG6625 USB disabled (VUSBEN = 0, SLDOEN = 0). FG6426 and FG6425 LDO disabled (LDOEN = 0).

(6) Current for watchdog timer clocked by VLO included.
CPUOFF = 1,8CG0 = 1,SCG1 = 1, OSCOFF = 0 (LPM3), facik = fmcik = fsmeik = foco =0 MHz
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FG6626 and FG6625 USB disabled (VUSBEN = 0, SLDOEN = 0). FG6426 and FG6425 LDO disabled (LDOEN = 0).
(7) CPUOFF = 1, SCGO = 1, SCG1 = 1, OSCOFF = 1 (LPM4),fDCO =fACLK: fMCLK =fSMCLK = 0 MHz
FG6626 and FG6625 USB disabled (VUSBEN = 0, SLDOEN = 0). FG6426 and FG6425 LDO disabled (LDOEN = 0).

(8) Internal regulator disabled. No data retention.
CPUOFF = 1, SCGO = 1, SCG1 = 1, OSCOFF = 1, PMMREGOFF = 1 (LPM45), fDCO = fACLK = fMCLK = fSMCLK = 0 MHz

(9) Current for brownout included. Low-side supervisor and monitors disabled (SVS,, SVM, ). High-side supervisor and monitor disabled
(SVSy, SVMR). RAM retention enabled.

(10) Vvear =Vec— 0.2V, fpco = fmek = fsmok = 0 MHz, facik = 32768 Hz, PMMREGOFF = 1, RTC in backup domain active
32768 Hz, PMMREGOFF = 1, RTC in backup domain active, no

(1) Vvear =Vec—0.2V, foco = fucik = femeok = 0 MHz, facik
current drawn on VBAK

(12) fpco = fmek = fsmelk = 0 MHz, fac k = 32768 Hz, PMMREGOFF = 1, RTC in backup domain active, no current drawn on VBAK

8.6 Low-Power Mode With LCD Supply Currents (Into V¢c) Excluding External Current

over recommended ranges of supply voltage and operating free-air temperature (unless otherwise noted)(") (2)

TEMPERATURE (TA)
PARAMETER Vee PMMCOREV —40°C 25°C 60°C 85°C UNIT
TYP MAX TYP MAX TYP MAX TYP MAX
0 3.7 4.3 4.9 5.5 9.0 15.0
Low-power mode 3
lipug, LCD, (LPM3) current, LCD 4- |, 1 4.1 4.7 5.9 9.6 A
ext. bias mux mode, external 2 4.5 5.1 6.3 10.2 H
biasing(") ()
3 45 5.2 5.8 6.5 10.4 18.0
Low_power mode 3 0 4.2 4.8 54 6.0 9.6 17.0
(LPM3) current, LCD 4- 1 4.7 5.4 6.6 10.4
il'r-]':M;i'aLSCD‘ mux mode, internal 3V pA
’ biasing, charge pump 2 5.1 5.8 71 11.0
disabled(") () 3 5.0 57 64| 70 1.0 190
0 6.4
22V 1 6.77 MA
Low-power mode 3 2 713
| (LPM3) current, LCD 4- .
tg\l/l)SCP mux mode, internal 0 6.53
’ biasing, charge pump 1 70
enabled() (4) 3V - PA
2 7.43
3 7.6

(1) Current for watchdog timer clocked by ACLK and RTC clocked by LFXT1 (32768 Hz) included. ACLK = low-frequency crystal operation
(XTS =0, XT1DRIVEXx = 0).
CPUOFF = 1,8CG0 = 1,SCG1 = 1, OSCOFF = 0 (LPM3), facLk = 32768 Hz, fucLk = fsmek = foco = 0 MHz
Current for brownout included. Low-side supervisor (SVS| ) and low-side monitor (SVM_) disabled. High-side supervisor (SVSy) and
high-side monitor (SVMy) disabled. RAM retention enabled.

(2) LCDMx = 11 (4-mux mode), LCDREXT = 1, LCDEXTBIAS = 1 (external biasing), LCD2B = 0 (1/3 bias), LCDCPEN = 0 (charge pump
disabled), LCDSSEL = 0, LCDPREx = 101, LCDDIVx = 00011 (f_.cp = 32768 Hz / 32 / 4 = 256 Hz)
Current through external resistors not included (voltage levels are supplied by test equipment).
Even segments SO, S2,... = 0, odd segments S1, S3,... = 1. No LCD panel load.

(3) LCDMx =11 (4-mux mode), LCDREXT = 0, LCDEXTBIAS = 0 (internal biasing), LCD2B = 0 (1/3 bias), LCDCPEN = 0 (charge pump
disabled), LCDSSEL = 0, LCDPREx = 101, LCDDIVx = 00011 (f_cp = 32768 Hz / 32 / 4 = 256 Hz)
Even segments S0, S2,... = 0, odd segments S1, S3,... = 1. No LCD panel load.

(4) LCDMx = 11 (4-mux mode), LCDREXT = 0, LCDEXTBIAS = 0 (internal biasing), LCD2B = 0 (1/3 bias), LCDCPEN = 1 (charge pump
enabled), VLCDx = 1000 (V ¢cp = 3 V, typical), LCDSSEL = 0, LCDPREx = 101, LCDDIVx = 00011 (f_.cp = 32768 Hz / 32 / 4 = 256 Hz)
Even segments S0, S2,... = 0, odd segments S1, S3,... = 1. No LCD panel load.
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8.7 Thermal Resistance Characteristics

PARAMETER VALUE UNIT
_ _ _ o QFP (PZ) 122

0a Junction-to-ambient thermal resistance, still air () °C/W
BGA (ZQW) 108
_ _ QFP (PZ) 83

8Jc(Tor) Junction-to-case (top) thermal resistance () °C/W
BGA (ZQW) 72
QFP (PZ) 08

0,8 Junction-to-board thermal resistance () °C/W
BGA (ZQW) 76

(1)  The junction-to-ambient thermal resistance under natural convection is obtained in a simulation on a JEDEC-standard, High-K board,
as specified in JESD51-7, in an environment described in JESD51-2a.

(2) The junction-to-case (top) thermal resistance is obtained by simulating a cold plate test on the package top. No specific JEDEC-
standard test exists, but a close description can be found in the ANSI SEMI standard G30-88.

(3) The junction-to-board thermal resistance is obtained by simulating in an environment with a ring cold plate fixture to control the PCB
temperature, as described in JESD51-8.

8.8 Timing and Switching Characteristics
8.8.1 Power Supply Sequencing

Tl recommends powering AVCC and DVCC pins from the same source. At a minimum, during power up, power
down, and device operation, the voltage difference between AVCC and DVCC must not exceed the limits
specified in Absolute Maximum Ratings. Exceeding the specified limits may cause malfunction of the device
including erroneous writes to RAM and flash.

Section 8.8.1.1 lists the device reset requirements.
8.8.1.1 Brownout and Device Reset Power Ramp Requirements

over recommended ranges of supply voltage and operating free-air temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
V(pvce BOR_IT-) BOR4y on voltage, DV falling level | dDV¢cldi | < 3 V/s 1.47 \%
V(pvce_BOR_IT+) BORy off voltage, DV rising level | dDV¢cldi | < 3 V/s 0.80 1.30 1.55 \%
V(pvce BOR_hys) BORy hysteresis 60 250 mVv

8.8.2 Reset Timing
Section 8.8.2.1 lists the reset input timing.
8.8.2.1 Reset Input

over recommended ranges of supply voltage and operating free-air temperature (unless otherwise noted)

PARAMETER TYP| UNIT
tRESET Pulse duration required at RST/NMI pin to accept a reset 2 us
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8.8.3 Clock Specifications

Section 8.8.3.1 lists the characteristics of XT1 in low-frequency mode.

8.8.3.1 Crystal Oscillator, XT1, Low-Frequency Mode

over recommended ranges of supply voltage and operating free-air temperature (unless otherwise noted)(")

PARAMETER TEST CONDITIONS Vce MIN TYP MAX| UNIT
fOSC = 32768 Hz, XTS =0, 0.075
XT1BYPASS = 0, XT1DRIVEx = 1 :
Differential XT1 oscillator crystal _ _
AlpyccF  current consumption from lowest ];?'?%:B_Y:IBD?A?SGSB =HE >)<(TF?D_F\9|VEX =5 3V 0.170 pA
drive setting, LF mode ’
fosc = 32768 Hz, XTS =0, 0290
XT1BYPASS =0, XT1DRIVEx = 3 ’
faro R osolatoreystal fequency, yrs o, xT1BYPASS = 0 32768 Hz
f XT1 oscillator logic-level square- |y g _ o x11gypASS = 1) ©® 10 32768 50| kHz
XTLLESW  \wave input frequency, LF mode ’ :
XTS =0,
XT1BYPASS = 0, XT1DRIVEx = 0, 210
OA Oscillation allowance for fxr1,LF = 32768 Hz, CL et = 6 pF ‘0
LF LF crystals®®) XTS =0,
XT1BYPASS = 0, XT1DRIVEx = 1, 300
fXT’I,LF = 32768 HZ, CL,eff =12 pF
XTS =0, XCAPx = 0(®) 1
c Integrated effective load XTS =0, XCAPx =1 5.5 F
Leff capacitance, LF mode(®) XTS = 0, XCAPX = 2 85 P
XTS =0, XCAPx =3 12.0
XTS =0, Measured at ACLK, o o
Duty cycle, LF mode friir = 32768 Hz 30% 70%
Oscillator fault frequency,
frault LF LF mode(? quency XTS = 0®) 10 10000| Hz
fosc = 32768 Hz, XTS =0,
XT1BYPASS = 0, XT1DRIVEx =0, 1000
. ClLet = 6pF
tSTARTLF Start-up time, LF mode 3V ms
' fosc = 32768 Hz, XTS =0,
XT1BYPASS = 0, XT1DRIVEx = 3, 500
CLerr = 12pF

M

)

To improve EMI on the XT1 oscillator, observe the following guidelines.

Keep the trace between the device and the crystal as short as possible.
Design a good ground plane around the oscillator pins.

Prevent crosstalk from other clock or data lines into oscillator pins XIN and XOUT.
Avoid running PCB traces underneath or adjacent to the XIN and XOUT pins.

Use assembly materials and processes that avoid any parasitic load on the oscillator XIN and XOUT pins.
If conformal coating is used, make sure that it does not induce capacitive or resistive leakage between the oscillator pins.

the Schmitt-trigger Inputs section of this data sheet.

(©)
(4)

Maximum frequency of operation of the entire device cannot be exceeded.

Oscillation allowance is based on a safety factor of 5 for recommended crystals. The oscillation allowance is a function of the
XT1DRIVEX settings and the effective load. In general, comparable oscillator allowance can be achieved based on the following

guidelines, but should be evaluated based on the actual crystal selected for the application:

For XT1DRIVEX = 0, C ¢ < 6 pF

For XTIDRIVEx = 1, 6 pF < C__ ¢ < 9 pF
For XT1DRIVEX = 2, 6 pF < C_ e < 10 pF

For XT1DRIVEx = 3, Cy_ ¢ 12 6 pF

When XT1BYPASS is set, XT1 circuit is automatically powered down. Input signal is a digital square wave with parametrics defined in

®)

Includes parasitic bond and package capacitance (approximately 2 pF per pin). Because the PCB adds additional capacitance, verify
the correct load by measuring the ACLK frequency. For a correct setup, the effective load capacitance should always match the
specification of the used crystal.

Copyright © 2020 Texas Instruments Incorporated

Submit Document Feedback 33
Product Folder Links: MSP430FG6626 MSP430FG6625 MSP430FG6426 MSP430FG6425


http://www.ti.com
http://www.ti.com/product/MSP430FG6626
http://www.ti.com/product/MSP430FG6625
http://www.ti.com/product/MSP430FG6426
http://www.ti.com/product/MSP430FG6425
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLAS874B&partnum=MSP430FG6626
http://www.ti.com/product/msp430fg6626?qgpn=msp430fg6626
http://www.ti.com/product/msp430fg6625?qgpn=msp430fg6625
http://www.ti.com/product/msp430fg6426?qgpn=msp430fg6426
http://www.ti.com/product/msp430fg6425?qgpn=msp430fg6425

MSP430FG6626, MSP430FG6625 13 TEXAS

MSP430FG6426, MSP430FG6425 INSTRUMENTS

SLAS874B — MAY 2015 — REVISED SEPTEMBER 2020 www.ti.com

(6) Requires external capacitors at both terminals. Values are specified by crystal manufacturers.

(7) Frequencies below the MIN specification set the fault flag. Frequencies above the MAX specification do not set the fault flag.
Frequencies between the MIN and MAX specifications might set the flag.

(8) Measured with logic-level input frequency but also applies to operation with crystals.
Section 8.8.3.2 lists the characteristics of XT2.
8.8.3.2 Crystal Oscillator, XT2

over recommended ranges of supply voltage and operating free-air temperature (unless otherwise noted)(!

) (2)

PARAMETER TEST CONDITIONS Vece MIN TYP MAX| UNIT
fosc =4 MHz, XT20FF =0, Ta = 25°C, 200
XT2BYPASS = 0, XT2DRIVEx =0
fosc = 12 MHz, XT20FF =0, Tp = 25°C, 260
| XT2 oscillator crystal current XT2BYPASS = 0, XT2DRIVEx = 1 3V UA
PVEEXT2 consumption fosc = 20 MHz, XT20FF = 0, T = 25°C, 425
XT2BYPASS = 0, XT2DRIVEx = 2
fosc = 32 MHz, XT20FF =0, Tp = 25°C, 450
XT2BYPASS = 0, XT2DRIVEx = 3
2o ﬂﬁg%‘””am" crystal frequency, |y ropRIVEX = 0, XT2BYPASS = 0©) 4 8| MHz
T2 HE" ﬁlﬁg S1°'"at°r crystal frequency, |y ropRIVEX = 1, XT2BYPASS = 00) 8 16| MHz
fxT2,HF2 ﬂig SZC'"ator crystal frequency, |y 1opRIVEX = 2, XT2BYPASS = 00) 16 24| MHz
fxT2,HF3 )r:lfj: ZC'"ator crystal frequency, |y ropRIVEX = 3, XT2BYPASS = 00) 24 32| MHz
XT2 oscillator logic-level square- —103) @)
fxT2,HE.SW wave input frequency XT2BYPASS =1 0.7 32| MHz
XT2DRIVEx = 0, XT2BYPASS = 0, 450
fxt2,HF0 = 6 MHz, C ot = 15 pF
XT2DRIVEx = 1, XT2BYPASS = 0, 320
OA Oscillation allowance for fxr2HF1 = 12 MHz, Cp e = 15 pF 0
A HF crystals®) XT2DRIVEx = 2, XT2BYPASS = 0, 200
fXTZ,HFZ =20 MHZ, CL,eff =15 pF
XT2DRIVEx = 3, XT2BYPASS = 0, 200
fxr2,HF3 = 32 MHz, Cp o = 15 pF
fOSC =6 MHZ,
XT2BYPASS = 0, XT2DRIVEx = 0, 0.5
TA = 25°C, CL eff = 15 pF
t Start-up time - 3V ms
STARTHF p fosc = 20 MHz,
XT2BYPASS = 0, XT2DRIVEx = 3, 0.3
TA = 25°C, CL,eff =15 pF
c Integrated effective load 1 F
L.eff capacitance, HF mode®) () P
Duty cycle Measured at ACLK, fxto yr2 = 20 MHz 40% 50% 60%
frault HF Oscillator fault frequency(”) XT2BYPASS = 1®) 30 300| kHz
(1) Requires external capacitors at both terminals. Values are specified by crystal manufacturers.
(2) To improve EMI on the XT2 oscillator, observe the following guidelines.
+ Keep the traces between the device and the crystal as short as possible.
« Design a good ground plane around the oscillator pins.
» Prevent crosstalk from other clock or data lines into oscillator pins XT2IN and XT20UT.
* Avoid running PCB traces underneath or adjacent to the XT2IN and XT20UT pins.
» Use assembly materials and processes that avoid any parasitic load on the oscillator XT2IN and XT20UT pins.
» If conformal coating is used, make sure that it does not induce capacitive or resistive leakage between the oscillator pins.
(3) Maximum frequency of operation of the entire device cannot be exceeded.
(4) When XT2BYPASS is set, the XT2 circuit is automatically powered down.
(5) Oscillation allowance is based on a safety factor of 5 for recommended crystals.
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(6) Includes parasitic bond and package capacitance (approximately 2 pF per pin). Because the PCB adds additional capacitance, verify

the correct load by measuring the ACLK frequency. For a correct setup, the effective load capacitance should always match the

specification of the used crystal.

(7) Frequencies below the MIN specification set the fault flag. Frequencies above the MAX specification do not set the fault flag.
Frequencies between the MIN and MAX specifications might set the flag.

(8) Measured with logic-level input frequency but also applies to operation with crystals.

Section 8.8.3.3 lists the characteristics of the VLO.

8.8.3.3 Internal Very-Low-Power Low-Frequency Oscillator (VLO)

over recommended ranges of supply voltage and operating free-air temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS Vee MIN TYP MAX| UNIT
fuLo VLO frequency Measured at ACLK 1.8Vto3.6V 6 9.4 14| kHz
dfyo/dt VLO frequency temperature drift Measured at ACLK(") 1.8Vto3.6V 0.5 %/°C
dfy o/dVee  VLO frequency supply voltage drift Measured at ACLK®) 1.8Vto3.6V 4 %IV

Duty cycle Measured at ACLK 1.8Vto36V 40% 50% 60%
(1)  Calculated using the box method: (MAX(—40°C to 85°C) — MIN(—40°C to 85°C)) / MIN(—40°C to 85°C) / (85°C — (—40°C))
(2) Calculated using the box method: (MAX(1.8 V to 3.6 V) — MIN(1.8 V to 3.6 V)) / MIN(1.8 Vto 3.6 V) /(3.6 V-1.8V)
Section 8.8.3.4 lists the characteristics of the REFO.
8.8.3.4 Internal Reference, Low-Frequency Oscillator (REFO)
over recommended ranges of supply voltage and operating free-air temperature (unless otherwise noted)
PARAMETER TEST CONDITIONS Vee MIN TYP MAX| UNIT
REFO oscillator current _ opo
IRero consumption Ta=25°C 1.8Vto3.6V 3 MA
REFO frequency calibrated Measured at ACLK 1.8Vto 3.6V 32768 Hz
frReFO REFO absolute tolerance Full temperature range 1.8Vto3.6V +3.5%
calibrated Ta=25°C 3V +1.5%
dfreroldt REFO frequency temperature drift |Measured at ACLK(") 1.8Vto3.6V 0.01 %/°C
dfrero/dVec gr'ﬁ,fo frequency supply voltage | \y ¢\ ired at ACLK®) 18V1036V 10 %V
Duty cycle Measured at ACLK 1.8Vto36V 40% 50% 60%
tsTART REFO start-up time 40%/60% duty cycle 1.8Vto3.6V 25 us

(1)  Calculated using the box method: (MAX(-40°C to 85°C) — MIN(-40°C to 85°C)) / MIN(—40°C to 85°C) / (85°C — (—40°C))
(2) Calculated using the box method: (MAX(1.8 V to 3.6 V) — MIN(1.8 V to 3.6 V/)) / MIN(1.8 V to 3.6 V) / (3.6 V — 1.8 V)
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Section 8.8.3.5 lists the characteristics of the DCO frequency.

8.8.3.5 DCO Frequency
over recommended ranges of supply voltage and operating free-air temperature (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
foco(0,0) DCO frequency (0, 0)(1) DCORSELx = 0, DCOx = 0, MODx = 0 0.07 0.20| MHz
foco(0.31) DCO frequency (0, 31)() DCORSELx = 0, DCOx = 31, MODx = 0 0.70 1.70| MHz
foco(t.0) DCO frequency (1, 0)() DCORSELx = 1, DCOx = 0, MODx = 0 0.15 0.36| MHz
foco1.31) DCO frequency (1, 31)() DCORSELx = 1, DCOx = 31, MODx = 0 1.47 3.45| MHz
foco.0) DCO frequency (2, 0)(") DCORSELx = 2, DCOx = 0, MODx = 0 0.32 0.75| MHz
foco@at) DCO frequency (2, 31)() DCORSELX = 2, DCOx = 31, MODx = 0 3.17 7.38| MHz
foco3.0) DCO frequency (3, 0)(1) DCORSELx = 3, DCOx = 0, MODx = 0 0.64 1.51| MHz
foco,a1) DCO frequency (3, 31)" DCORSELXx = 3, DCOx = 31, MODx = 0 6.07 14.0| MHz
focow,0) DCO frequency (4, 0)(1) DCORSELXx = 4, DCOx = 0, MODx = 0 1.3 3.2| MHz
focou31) DCO frequency (4, 31)() DCORSELX = 4, DCOx = 31, MODx = 0 12.3 28.2| MHz
foco(s.0) DCO frequency (5, 0)() DCORSELx = 5, DCOx = 0, MODx = 0 25 6.0| MHz
focos.31) DCO frequency (5, 31)() DCORSELx = 5, DCOx = 31, MODx = 0 23.7 54.1| MHz
foco(s,0) DCO frequency (6, 0)(1) DCORSELx = 6, DCOx = 0, MODx =0 4.6 10.7| MHz
foco@31) DCO frequency (6, 31)(" DCORSELXx = 6, DCOx = 31, MODx = 0 39.0 88.0| MHz
foco.0) DCO frequency (7, 0)(1) DCORSELx = 7, DCOx = 0, MODx = 0 8.5 19.6| MHz
foco.a1) DCO frequency (7, 31)V DCORSELx = 7, DCOx = 31, MODx = 0 60 135 MHz
SbcoRsEL ErgguReglrE:{ satr?g Bgtg;anrLarlgf SrskL = focopcorsEL+1,0co)/focoCoRSEL bCO) 1.2 2.3| ratio
Sbco Er((:aguae:gst(t%)f ?tween tap Sbco = focopcorseLbco+1y/fococorseL,beo) 1.02 1.12| ratio
Duty cycle Measured at SMCLK 40% 50% 60%
dfpco/dT DCO frequency temperature drift |fpco = 1 MHz, 0.1 %I°C
dfpco/dVee DCO frequency voltage drift foco = 1 MHz 1.9 %IV

(1)  When selecting the proper DCO frequency range (DCORSELXx), the target DCO frequency, fpco, should be set to reside within the
range of fpcon, 0),Max < foco < focon, 31),min: Where focon, 0)max represents the maximum frequency specified for the DCO frequency,
range n, tap 0 (DCOx = 0) and fpco(n,31),miN represents the minimum frequency specified for the DCO frequency, range n, tap 31
(DCOx = 31). This ensures that the target DCO frequency resides within the range selected. It should also be noted that if the actual
foco frequency for the selected range causes the FLL or the application to select tap 0 or 31, the DCO fault flag is set to report that the
selected range is at its minimum or maximum tap setting.

100 _
EV.,=30V —~
F T,=25C = i
/ / //
0 S S/
N II [l II 7
Z 7 /————7
| / / /
S , / /
“ DCOx = 31 / / /
1 / /
/I /I II
7/ 7/ VA
/ /
/ /
7 7
0.1 DCOx =0
0 1 2 3 4 5 6 7
DCORSEL

Figure 8-2. Typical DCO Frequency
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8.8.4 Wake-up Characteristics
Section 8.8.4.1 lists the characteristics of the wake-up times.
8.8.4.1 Wake-up Times From Low-Power Modes and Reset

over recommended ranges of supply voltage and operating free-air temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Wake-up time from LPM2,  |PMMCOREV = SVSMLRRL =n | fmcik 24 MHz 3 6.5
tWAKE-UP-FAST LPM3, or LPM4 to active (Where n=0,1,2,0or 3), 1 MHz < fMCLK < MS
mode(") SVSLFP = 1 4 MHz 4 80
Wake-up time from LPM2, PMMCOREV = SVSMLRRL =n
tWAKE-UP-SLOW LPM3, or LPM4 to active (wheren=0, 1, 2, or 3), 150 165| s
mode® () SVSLFP =0
¢ Wake-up time from LPM3.5 2 3l ms
WAKE-UP-LPM5 or LPM4.5 to active mode)

Wake-up time from RST or

{WAKE-UP-RESET BOR event to active mode®

(1)  This value represents the time from the wake-up event to the first active edge of MCLK. The wake-up time depends on the
performance mode of the low-side supervisor (SVS|) and low-side monitor (SVM, ). twake-up-rFasT is possible with SVS, and SVM_ in
full performance mode or disabled. For specific register settings, see the Low-Side SVS and SVM Control and Performance Mode
Selection section in the Power Management Module and Supply Voltage Supervisor chapter of the MSP430F5xx and MSP430F6xx
Family User's Guide.

(2) This value represents the time from the wake-up event to the first active edge of MCLK. The wake-up time depends on the
performance mode of the low-side supervisor (SVS| ) and low-side monitor (SVM, ). twake-up-sLow is set with SVS, and SVM_ in
normal mode (low current mode). For specific register settings, see the Low-Side SVS and SVM Control and Performance Mode
Selection section in the Power Management Module and Supply Voltage Supervisor chapter of the MSP430F5xx and MSP430F6xx
Family User's Guide.

(3) The wake-up times from LPMO and LPM1 to AM are not specified. They are proportional to MCLK cycle time but are not affected by
the performance mode settings as for LPM2, LPM3, and LPM4.

(4) This value represents the time from the wake-up event to the reset vector execution.
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8.8.5 General-Purpose 1/0Os
Section 8.8.5.1 lists the characteristics of the Schmitt-trigger inputs.
8.8.5.1 Schmitt-Trigger Inputs — General-Purpose I/O

over recommended ranges of supply voltage and operating free-air temperature (unless otherwise noted)(")

PARAMETER TEST CONDITIONS Vee MIN TYP MAX| UNIT

Vir+  Positive-going input threshold voltage 18V 080 140 \Y
3V 1.50 2.10
) o 1.8V 0.45 1.00

Vit Negative-going input threshold voltage Y 075 165 \%
1.8V 0.3 0.8

Vhys Input voltage hysteresis (V|14 — V|1_) 3V 04 10 \

Rpyi  Pullup or pulldown resistor Eg; gz::gg;v\;':NVTNVj@CC 20 35 50| kQ

C Input capacitance VN = Vss or Ve 5 pF

(1) The same parametrics apply to clock input pin when crystal bypass mode is used on XT1 (XIN) or XT2 (XT2IN).
Section 8.8.5.2 lists the characteristics of P1, P2, P3, and P4 .
8.8.5.2 Inputs — Ports P1, P2, P3, and P4

over recommended ranges of supply voltage and operating free-air temperature (unless otherwise noted)(")
PARAMETER TEST CONDITIONS Vee MIN MAX| UNIT

Port P1, P2, P3, P4: P1.x to P4.x,
External trigger pulse duration to set interrupt flag

tnt) External interrupt timing(@ 22V,3V 20 ns

(1)  Some devices may contain additional ports with interrupts. See the block diagram and terminal function descriptions.
(2)  Anexternal signal sets the interrupt flag every time the minimum interrupt pulse duration t;;) is met. It may be set by trigger signals
shorter than t(int)-

Section 8.8.5.3 lists the leakage current of the GPIOs.
8.8.5.3 Leakage Current — General-Purpose I/0

over recommended ranges of supply voltage and operating free-air temperature (unless otherwise noted)
PARAMETER TEST CONDITIONS Vce MIN MAX| UNIT

Iikg(Px.x) High-impedance leakage current See M @) 18V, 3V #50 | nA

(1) The leakage current is measured with Vgg or V¢ applied to the corresponding pin(s), unless otherwise noted.

(2) The leakage of the digital port pins is measured individually. The port pin is selected for input and the pullup or pulldown resistor is
disabled.
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Section 8.8.5.4 lists the output characteristics of the GPIOs.
8.8.5.4 Outputs — General-Purpose I/O (Full Drive Strength)

over recommended ranges of supply voltage and operating free-air temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS Vee MIN MAX| UNIT
l(OHmax) = —3 mA(M 18V Vee —0.25 Vee
| =-10 mA®@ ' Ve - 0.60 %

Vou High-level output voltage (OHmax) ] ce cc \V;
l(oHmax) = =5 mA() 3V Vge —0.25 Vee
l(oHmax) = —15 MA2) Ve - 0.60 Veo
I(OLmax) =3 mA 18V Vss Vss+0.25
| =10 mA®@ ' Vss Vss +0.60

VoL Low-level output voltage (OLmax) ] ss_ 7SS \Y;
l(oLmax) = 5 mA(M 3V Vss Vss+0.25
I(OLmax) =15 mA®@ Vss Vss+0.60

(1) The maximum total current, l(oHmax) @nd l(oLmax), for all outputs combined should not exceed +48 mA to hold the maximum voltage

drop specified.

(2)  The maximum total current, |(oHmax) @nd l(oLmax), for all outputs combined should not exceed +100 mA to hold the maximum voltage

drop specified.

Section 8.8.5.5 lists the output characteristics of the GPIOs.

8.8.5.5 Outputs — General-Purpose I/O (Reduced Drive Strength)

over recommended ranges of supply voltage and operating free-air temperature (unless otherwise noted)®)

l(oLmax) = 6 MA@

PARAMETER TEST CONDITIONS Vce MIN MAX| UNIT
l(oHmaxy = —1 MA( 18V Voo - 0.25 Veo
| =-3mA®@ ' Ve - 0.60 \Y%

Vou High-level output voltage (Ohmax) y ce ce \Y;
l(OHmax) = —2 mA(M 3V Vee —0.25 Vee
l(OHmax) = —6 MA@ Vce - 0.60 Vee
lOLmax) = 1 MAD . Vgs Vgs +0.25
| =3 mA®@ ' Vss Vss +0.60

VoL  Low-level output voltage (OL.max) 1 Ss 7SS v
I(OLmax) =2 mA 3V Vss Vss+0.25

(1) The maximum total current, l(oHmax) @nd loLmax), for all outputs combined, should not exceed +48 mA to hold the maximum voltage

drop specified.

(2)  The maximum total current, |(oHmax) @nd l(oLmax), for all outputs combined, should not exceed +100 mA to hold the maximum voltage

drop specified.

(38) Selecting reduced drive strength may reduce EMI.
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Section 8.8.5.6 lists the frequency characteristics of the GPIOs.
8.8.5.6 Output Frequency — Ports P1, P2 and P3

over recommended ranges of supply voltage and operating free-air temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN MAX| UNIT
VCC =18V 8
¢ Port output frequency P3.4/TA2CLK/SMCLK/S27 PMMCOREVx = 0 MHz
Py (with load) CL =20 pF, R = 1kQ(" or 3.2 kQ® @ Vec=3V
PMMCOREVx = 3 20
P1.0/TAOCLK/ACLK/S39 Vec =18V 8
fi Clock output frequenc: P3.4/TA2CLK/SMCLK/S27 PMMCOREVx =0 MHz
Port_CLK putirequency P2.0/P2MAPO (P2MAPO = PM_MCLK ) Voc =3V
CL =20 pF® PMMCOREVx = 3 20

(1)  Full drive strength of port: A resistive divider with 2 x 0.5 kQ between V¢ and Vgg is used as load. The output is connected to the
center tap of the divider.

(2) Reduced drive strength of port: A resistive divider with 2 x 1.6 kQ between V¢ and Vgg is used as load. The output is connected to
the center tap of the divider.

(3) The output voltage reaches at least 10% and 90% V¢ at the specified toggle frequency.

40 Submit Document Feedback Copyright © 2020 Texas Instruments Incorporated

Product Folder Links: MSP430FG6626 MSP430FG6625 MSP430FG6426 MSP430FG6425


http://www.ti.com/product/MSP430FG6626
http://www.ti.com/product/MSP430FG6625
http://www.ti.com/product/MSP430FG