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Changes from revision E to revision F

Changes from September 18, 2018 to September 10, 2020 Page
o HUE PR SO ET . R BRI XS T oo 1
o JERSHINNT NFBGA 25 (ZCA) [ ettt 1
* Changed the MAX value of the Igrase and lyerase, Isank parameters in 5 8.51, Flash Memory .................. 51
* Corrected the connection of the P7SEL.x signal in & 9-11, Port P7 (P7.4 to P7.7) Diagram ......................... 94

Changes from revision D to revision E

Changes from December 9, 2015 to September 17, 2018 Page
o AdAEd T 8.1, REIALEA PrOQUGCES ...t et e e e et et e e e e e ettt e e e e e e e e e e e e e e e reeaeaees 7
» Added typical conditions statements at the beginning of 7 8, Specifications ..........c...ccccevvevevveeiceicieseene 16
* Changed the MIN value of the V(pycc Bor_hys) Parameter from 60 mV to 50 mV in ¥ 8.20, PMM, Brownout
RESEE (BOR) ..ottt ettt ettt e et e e e e ettt e e e e e et b e e e e e e bt e e e e e e e bbe e e e e eaabaeeeeeabreeaeeaanbaeeeeeanreeaeeenrres 28
* Updated notes (1) and (2) and added note (3) in 7 8.26, Wake-up Times From Low-Power Modes and Reset
.......................................................................................................................................................................... 30
* Removed ADC12DIV from the formula for the TYP value in the second row of the tconyverT Parameter in
8.35, 12-Bit ADC, Timing Parameters, because ADC12CLK is after division............cccccceeeeeiiiiiiiiiiiiiiieeeeeeeen, 38
* Removed the note that started "This impedance depends on..." from the "Reference input resistance"
parameter in 5 8.45, 12-Bit DAC, Reference Input SpecifiCations .................ccceuveeeeeeeeceecieeeieeeee e 46
* Added second row for tgy_cmp with Test Conditions of "CBPWRMD = 10" and MAX value of 100 ps in 7%
R I OaT ] o= T ] (o il = PRSPPI 48
* Renamed FCTL4.MGRO and MGR1 in the fycik mcr Parameter in 5 8.51, Flash Memory to be consistent
1T L T == T =T g 1 USRS 51
* Replaced former section Development Tools Support with 75 10.3, Tools and Software .............c...c..c......... 104

Changes from revision C to revision D

Changes from August 6, 2013 to December 8, 2015 Page
I N S L A R O /Ny = s OO 1
o OB EIINREREEIFESN AT 4 ) ZIFEHERT oot 3
* Added USB column to & 6-1, FAMUlYy MEMDETLS ...........cccccoeeeiiiiiaieeieaie et sne e enens 7
* Added i 6, Device Comparison, and MOVEd T 6-1 10 il........c..cciiiiiriiiieie e see e 7
» Added "Port U is supplied by the LDOO rail" to the PU.0 and PU.1 descriptions in 75 7.2, Signal Descriptions
.......................................................................................................................................................................... 11
L Vo [ [=Y B < 2 Y B 2 Yo £ 16
* Added note to CVCORE ..................................................................................................................................... 16
* Added 7 8.6, Thermal Resistance CRAraCleriStiCs .............cc.coecvueveeieeeeiee e et eeteeeee et ete et ee e 19
Y Yo (o [=To I o) C=T0 (o TN 3= PR 20
* Changed TYP value of C|_ ¢ with Test Conditions of "XTS = 0, XCAPx = 0" from 2 pF to 1 pF....................... 24
* In VBAT3 parameter deSCfiption, Changed from "VBAT3 = VBAT/3" to "VBAT3 = VBAT/3" ..................................... 32
+ Changed from fpac12_oout to fpaci2_1out in the first row of the Test Conditions for the "Channel-to-channel
CrOSSIAIK" PArAMELET ... i ettt e e e e e e ettt et e e e e e e e s e e bbb e e e e e e e e e e e e e aa e 47
+ Changed the value of DAC12_xDAT from 7F7h to F7Fh and changed the x-axis label from froggie t0 1/froggie in
8-22, CroSStalk TESE CONITIONS ........eeeee e e ee e e e et e e e e e eeeeee e e 47
* Corrected the spelling of the MRG bits in the fycLk Mrc Parameter in 17 8.51, Flash Memory ....................... 51
* Removed RTC_B from LPM4.5 Wake-Up OPtiONS. .......uuiiiiiiiiiieieeee ettt e e e e e e e 54
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* Throughout document, changed all instances of "bootstrap loader" to "bootloader” .............ccoceeiiiiiiiiinnnn. 56
* Added the paragraph that starts "Using the MSP430 RTC_B Module With Battery Backup Supply describes
70 SRR 60

* Corrected names of interrupt events PMMSWBOR (BOR) and PMMSWPOR (POR) in 5% 9-10, System

Module Interrupt Vector Registers

* Corrected spelling of NMIIFG (added missing "I"') in 3% 9-10, System Module Interrupt Vector Registers ...... 61
* Added P7SEL.2 and XT2BYPASS inputs with AND and OR gates in |¥| 9-10, Port P7 (P7.3) Diagram ......... 93

* Changed P7SEL.3 column from X to O for "P7.3 (I/0O)" rows
* Changed ¥ 9-60, Port PU.0, PU.1 Functions

+ Added 5 10 and moved Development Tools Support, Device and Development Tool Nomenclature,

Trademarks, and Electrostatic Discharge Caution sections to it
* Added 5 11, Mechanical, Packaging, and Orderable Information

The following table lists the changes to this data sheet from the original release through revision C.

REVISION COMMENTS
7 7.2, Added note regarding pullup resistor to RST/NMI/SBWTDIO pin.
Added Applications, Development Tools Support, and Device and Development Tool Nomenclature
SLAS721C 1 9.12.1, Changed the description of the number of I/Os in each port.
August 2013 |3 9-18, Added PM5CTLO register.
7 8.42, Fixed typo in Ipp Test Conditions (changed from DAC12I0G to DAC120G).
hil 8.51, Changed IERASE and IMERASEv Igank limits.
Changed description of ACLK in 75 7.2.
Added missing rows for DVSS and DNC (PW pins 29 and 30) in 75 7.2.
Changed typos to Interrupt Flag names on Timer TA2 rows in 3 9-3.
SLAST21B Changed SYSRSTIV, System Reset offset 1Ch to Reserved in 3 9-10.
August 2012 Corrected names of SVMLVLRIFG and SVMHVLRIFG bits in 5 9-10.
Changed notes on 77 8.41.
Changed tSENSOR(sampIe) MIN to 100 us in ‘II'!J 8.39.
Changed note (2) in ¥ 8.39.
Editorial changes throughout.
SLAS721A .
September 2011 Production Data release
SLAS721 )
August 2010 Product Preview release
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6 Device Comparison

# 6-1 summarizes the available family members.

2 6-1. Device Comparison

USCI_A:
FLASH | SRAM | .. ' = USCIB: | ADC12_A | DAC12_A | Comp_B
DEVICE() ) Timer_A® | Timer_B“ | UART, = — — —° | USB | 110 | PACKAGE
(KB) | (KB) - - DA spi | SPLIEC (Ch) (Ch) (Ch)

100 PZ,

MSP430F5338 | 256 18 5,3,3 7 2 2 12 ext, 4 int 2 12 No | 74 | 113zCA,
113 ZQW

100 PZ,

MSP430F5336 | 128 18 53,3 7 2 2 12 ext, 4 int 2 12 No | 74 | 113zCA,
113 ZQW

100 PZ,

MSP430F5335 | 256 18 53,3 7 2 2 12 ext, 4 int - 12 No | 74 | 113zCA,
113 ZQW

100 PZ,

MSP430F5333 | 128 10 53,3 7 2 2 12 ext, 4 int - 12 No | 74 | 113zCA,
113 ZQW

(1)  For the most current package and ordering information, see the Package Option Addendum in 15 11, 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 and the second instantiation having 5 capture/compare registers and PWM output generators, respectively.

(4) Each number in the sequence represents an instantiation of Timer_B with its associated number of capture/compare registers and
PWM output generators available. For example, a number sequence of 3, 5 would represent two instantiations of Timer_B, the first
instantiation having 3 and the second instantiation having 5 capture/compare registers and PWM output generators, respectively.

6.1 Related Products

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

TI 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.
Companion products for MSP430F5338

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

Reference designs

Find reference designs leveraging the best in Tl technology to solve your system-level challenges

Copyright © 2021 Texas Instruments Incorporated
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7 Terminal Configuration and Functions
7.1 Pin Diagrams

7-1 shows the pinout for the MSP430F5338 and MSP430F5336 devices in the 100-pin PZ package.

o)
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X
= f @] e |-
22283 _ L £ B 3=z
38RRs52888,0 OF
OCOOQOZEEEELROL _xvXX3 o_ >
DN OEON-SHNDONICICMANY OO0 e
«)(.D(.D(D‘U)—)—)—J—JLIJ>>LOCQGJI\I\>OQQDOD(/)
oo oo FOOQOQA >>0 0 Za30 Z0 >
OOO0O0O000000000000000000000
O DO OUFTOANTODNDON OULITOMANTOOOONMNS©
2 D OO0 O O O) O 00 0 0 0 0 0 0 W O M~MDMNMS
P6.4/CB4/A4 [ 1 O 75 [1 P9.7
P6.5/CB5/A5 [ 2 74 [J P9.6
P6.6/CB6/A6/DACO [ 3 73 [ P95
P6.7/CB7/A7/IDACT [ 4 72 [J P9.4
P7.4/CB8/A12 [] 5 71 [J P9.3
P7.5/CBY/A13 [ 6 70 [J P9.2
P7.6/CB10/A14/DACO [ 7 69 [0 P9.1
P7.7/CB11/A15/DAC1 [] 8 68 [J P9.0
P5.0/VREF+/VeREF+ [ 9 67 [J P8.7
P5.1/VREF-/VeREF- [] 10 66 [J P8.6/UCB1SOMI/UCB1SCL
AVCC1 ] 1 65 [ P8.5/UCB1SIMO/UCB1SDA
AVSS1 ] 12 64 [J DvCCc2
AN 1 Nepiorse 62 [ pvss
XOUT ] 14 62 [J P8.4/UCB1CLK/UCA1STE
AVSS2 ] 15 61 [J P8.3/lUCATRXD/UCA1SOMI
P5.6/ADC12CLK/DMAEO [] 16 60 [J P8.2/UCA1TXD/UCA1SIMO
P2.0/P2MAPO [] 17 59 [J P8.1/UCB1STE/UCA1CLK
P2.1/P2MAP1 [] 18 58 [J P8.0/TBOCLK
P2.2/P2MAP2 [] 19 57 [J P4.7/TBOOUTH/SVMOUT
P2.3/P2MAP3 [] 20 56 [ P4.6/TB0.6
P2.4/P2MAP4 [ 21 55 [ P4.5/TB0.5
P2.5/P2MAP5 [ 22 54 [] P4.4/TB0.4
P2.6/P2MAP6 [ 23 53 [J P4.3/TB0.3
P2.7/P2MAP7 [] 24 52 [J P4.2/TB0.2
DVCC1 [ 25 51 [J P4.1/TB0.1
O MNMNOOOODO T AN MTUL OMNOVODDDOTTANMTWW OMNOWO O
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o000 0000 do0oogg
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>8 +z° IEEEEEEE@EEESEEEE
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e Q 8
S £ =
— (=) <
o o o
o o

NOTE: DNC = Do not connect

& 7-1. 100-Pin PZ Package (Top View) - MSP430F5338, MSP430F5336
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K 7-2 shows the pinout for the MSP430F5335 and MSP430F5333 devices in the 100-pin PZ package.

o
e
X
= X O ¥ =
25 _ L & o8 3=z
2388552888, LF
COQOZEEEERRRE _XX3 o_ 5
ONC OO N SCNNONILILMNANY OO0 e n
coaow(o‘wﬁ'—s—s—iu>>mmmr\v\>OQQDODw
foaoodoQCaoaaorFOoDA>>a0oxzadoza >
mininininininininininininininininininininininEnin|
O DO~ OULITNODANTODNDON OULITOMHANTOO®®ONMN O
e o000 OO0 0000 0 00 0 W W WO M~IMNDMNDMNS
P6.4/CB4/A4 [] 1 O 75 [1 P9.7
P6.5/CB5/A5 [] 2 74 [J P9.6
P6.6/CB6/A6 [] 3 73 [J P9.5
P6.7/CB7/A7 [] 4 72 [1 P9.4
P7.4/CB8/A12 [] 5 71 1 P9.3
P7.5/CB9/A13 [] 6 70 [ P9.2
P7.6/CB10/A14 ] 7 69 [ P9.1
P7.7/CB11/A15 [] 8 68 [J P9.0
P5.0/VREF+/VeREF+ [] 9 67 [ P8.7
P5.1/VREF-/VeREF- [] 10 66 |1
AVCC1 O 1 65 [
AVSST [ 12 64 [1 DvCC2
xn gl 12 e o b ovsse
XOUT ] 14 62 [
AVSS2 [ 15 61 1
P5.6/ADC12CLK/DMAEO [] 16 60 [
P2.0/P2MAPO [] 17 59 [J
P2.1/P2MAP1 [] 18 58 [ P8.0/TBOCLK
P2.2/P2MAP2 [] 19 57 1
P2.3/P2MAP3 [] 20 56 [ P4.6/TB0.6
P2.4/P2MAP4 [] 21 55 [1 P4.5/TB0.5
P2.5/P2MAP5 [] 22 54 ] P4.4/TB0.4
P2.6/P2MAP6 [] 23 53 [J P4.3/TB0.3
P2.7/P2MAP7 [] 24 52 [ P4.2/TB0.2
DVCC1 [] 25 51 [ P4.1/TB0.1
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NOTE: DNC = Do not connect

& 7-2. 100-Pin PZ Package (Top View) -

MSP430F5335, MSP430F5333

P8.6/UCB1SOMI/UCB1SCL
P8.5/UCB1SIMO/UCB1SDA

P8.4/UCB1CLK/UCA1STE
P8.3/UCATRXD/UCA1SOMI
P8.2/UCA1TXD/UCA1SIMO
P8.1/UCB1STE/UCA1CLK

P4.7/TBOOUTH/SVMOUT
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I 7-3 shows the pinout for all devices in the 113-pin ZCA or ZQW package. See # 7-1 for pin assignments and
descriptions.

A1) (A2) (a3) (a4) (as)  [me) (A7) (ne)

B1) (B2) [B3) [B4) (B5) [BE) (B7) [BB)

c1) {c2) [ca)

([11) (02) (D4) (ps) [pe) [p7) (p8)

|§1) (€2) ) () (o) (N (E8)
(I;j) (F2) ’\F—iﬂ (Fs) (Fe)
¢) (e2) (64)  (es) (c8)
G RC I RGN
<J:1) (52) 1) (us) (e8) 1) (g8
k1) ka)

—
o)

P
\BQ]

1 -
\E11) \ELZ]
/ 1
F1) 5131
1) G612

14 /
J11) \J1/21
0 1,
\K11) 1(12]
7 41
\L11) \L12]

NOTE: For terminal assignments, see % 7-1.

& 7-3. 113-Pin ZCA or ZQW Package (Top View) - MSP430F5338, MSP430F5336, MSP430F5335,

MSP430F5333

10
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7.2 Signal Descriptions

#* 7-1 describes the signals for all device variants and packages.

% 7-1. Signal Descriptions

TERMINAL
(4)
N0 |yom DESCRIPTION
NAME ZCA,
PZ | zaw
General-purpose digital 1/0
P6.4/CB4/A4 1 A1 I/0 |Comparator_B input CB4
Analog input A4 - ADC
General-purpose digital 1/O
P6.5/CB5/A5 2 | B2 | /O |Comparator_B input CB5
Analog input A5 - ADC
General-purpose digital 1/0
Comparator_B input CB6
P6.6/CB6/A6/DACO 3 B1 110 Analog input A6 ~ ADC
DAC12.0 output (not available on F5335 and F5333 devices)
General-purpose digital 1/0
Comparator_B input CB7
P6.7/CB7/A7