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MIXED SIGNAL MICROCONTROLLER

FEATURES

* Low Supply-Voltage Range:
3.6 VDownto 1.8V

» Ultralow Power Consumption

— Active Mode (AM):
All System Clocks Active

290 pA/MHz at 8 MHz, 3.0 V, Flash Program

Execution (Typical)

150 pA/MHz at 8 MHz, 3.0 V, RAM Program

Execution (Typical)

— Standby Mode (LPM3):
Real-Time Clock With Crystal, Watchdog,
and Supply Supervisor Operational, Full
RAM Retention, Fast Wake-Up:
19 pA at 2.2V, 2.1 pA at 3.0V (Typical)
Low-Power Oscillator (VLO), General-
Purpose Counter, Watchdog, and Supply
Supervisor Operational, Full RAM
Retention, Fast Wake-Up:
1.4 pA at 3.0 V (Typical)

— Off Mode (LPM4):
Full RAM Retention, Supply Supervisor
Operational, Fast Wake-Up:
1.1 pA at 3.0 V (Typical)

— Shutdown Mode (LPM4.5):
0.18 pA at 3.0 V (Typical)
* Wake-Up From Standby Mode in 3.5 ps
(Typical)
» 16-Bit RISC Architecture, Extended Memory,
up to 25-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 Watch Crystals (XT1)

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

16-Bit Timer TAO, Timer_A With Five
Capture/Compare Registers

16-Bit Timer TAL, Timer_A With Three
Capture/Compare Registers

16-Bit Timer TA2, Timer_A With Three
Capture/Compare Registers

16-Bit Timer TBO, Timer_B With Seven
Capture/Compare Shadow Registers

Two Universal Serial Communication
Interfaces

— USCI_AO and USCI_A1 Each Support:

— Enhanced UART Supports Auto-
Baudrate Detection

— IrDA Encoder and Decoder
— Synchronous SPI
— USCI_BO0 and USCI_B1 Each Support:
|2CTM
— Synchronous SPI
Full-Speed Universal Serial Bus (USB)
Integrated USB-PHY

Integrated 3.3-V and 1.8-V USB Power
System

Integrated USB-PLL
Eight Input, Eight Output Endpoints

12-Bit Analog-to-Digital (A/D) Converter
(MSP430F552x Only) With Internal Reference,
Sample-and-Hold, and Autoscan Feature

Comparator

Hardware Multiplier Supporting 32-Bit
Operations

Serial Onboard Programming, No External
Programming Voltage Needed

Three Channel Internal DMA
Basic Timer With Real-Time Clock Feature
Family Members are Summarized in Table 1

For Complete Module Descriptions, See the
MSP430x5xx and MSP430x6xx Family User's
Guide (SLAU208)

A Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

MSP430 is a trademark of Texas Instruments.

UNLESS OTHERWISE NOTED this document contains
PRODUCTION DATA information current as of publication date.
Products conform to specifications per the terms of Texas
Instruments standard warranty. Production processing does not
necessarily include testing of all parameters.
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DESCRIPTION

The Texas Instruments MSP430™ family of ultralow-power microcontrollers consists of several devices featuring
different sets of peripherals targeted for various applications. The architecture, combined with extensive low-
power modes, is optimized to achieve extended battery life in portable measurement applications. The device
features a powerful 16-bit RISC CPU, 16-bit registers, and constant generators that contribute to maximum code
efficiency. The digitally controlled oscillator (DCO) allows wake-up from low-power modes to active mode in 3.5
ps (typical).

The MSP430F5529, MSP430F5527, MSP430F5525, and MSP430F5521 are microcontroller configurations with
integrated USB and PHY supporting USB 2.0, four 16-bit timers, a high-performance 12-bit analog-to-digital
converter (ADC), two universal serial communication interfaces (USCI), hardware multiplier, DMA, real-time clock
module with alarm capabilities, and 63 1/O pins. The MSP430F5528, MSP430F5526, MSP430F5524, and
MSP430F5522 include all of these peripherals but have 47 1/O pins.

The MSP430F5519, MSP430F5517, and MSP430F5515 are microcontroller configurations with integrated USB
and PHY supporting USB 2.0, four 16-bit timers, two universal serial communication interfaces (USCI), hardware
multiplier, DMA, real time clock module with alarm capabilities, and 63 I/O pins. The MSP430F5514 and
MSP430FF5513 include all of these peripherals but have 47 1/O pins.

Typical applications include analog and digital sensor systems, data loggers, and others that require connectivity
to various USB hosts.

Family members available are summarized in Table 1.

Table 1. Family Members

uscl
. Flash SRAM ) ) . .| ADC12_A Comp_B Package
Device Timer A®@ | Timer B® | Channel A: | Channel B: ! - 110
(KB) (KB)® - - UART, SPI, I2C (ch) (Ch) Type
IrDA, SPI
MSP430F5529 128 8+2 5,3, 3 7 2 2 14 ext, 2 int 12 63 80 PN
64 RGC,
MSP430F5528 128 8+2 5,3, 3 7 2 2 10 ext, 2 int 8 47 64 YFF,
80 ZQE
MSP430F5527 9% 6+2 5,3, 3 7 2 2 14 ext, 2 int 12 63 80 PN
64 RGC,
MSP430F5526 96 6+2 5,3,3 7 2 2 10 ext, 2 int 8 47 64 YFF,
80 ZQE
MSP430F5525 64 4+2 5,3, 3 7 2 2 14 ext, 2 int 12 63 80 PN
64 RGC,
MSP430F5524 64 4+2 5,3,3 7 2 2 10 ext, 2 int 8 47 64 YFF,
80 ZQE
MSP430F5522 32 8+2 53,3 7 2 2 10 ext, 2 int 8 47 %‘:)F;%%
MSP430F5521 32 6+2 5,3, 3 7 2 2 14 ext, 2 int 12 63 80 PN
MSP430F5519 128 8+2 5,3, 3 7 2 2 } 12 63 80 PN
MSP430F5517 96 6+2 5,3, 3 7 2 2 - 12 63 80 PN
MSP430F5515 64 4+2 53,3 7 2 2 - 12 63 80 PN
MSP430F5514 64 4+2 5,3, 3 7 2 2 . 8 47 %%3%%
MSP430F5513 32 4+2 5,3, 3 7 2 2 . 8 47 %‘B';g%

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

(2) 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.

(3) 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.
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Table 2. Ordering Information®

Ta

PACKAGED DEVICES®

PLASTIC 80-PIN LQFP
(PN)

PLASTIC 64-PIN VQFN
(RGC)

PLASTIC 64-BALL DSBGA
(YFF)

PLASTIC 80-BALL BGA
(2QE)

—40°C to 85°C

MSP430F5529IPN
MSP430F5527IPN
MSP430F5525IPN
MSP430F5521IPN
MSP430F5519IPN
MSP430F5517IPN
MSP430F5515IPN

MSP430F5528IRGC
MSP430F5526IRGC
MSP430F5524IRGC
MSP430F5522IRGC
MSP430F5514IRGC
MSP430F5513IRGC

MSP430F5528IYFF
MSP430F55261YFF®)
MSP430F55241YFF®)

MSP430F5528IZQE
MSP430F55261ZQE
MSP430F55241ZQE
MSP430F5522I1ZQE
MSP430F55141ZQE
MSP430F5513IZQE

(1) For the most current package and ordering information, see the Package Option Addendum at the end of this document, or see the Tl
web site at www.ti.com.
(2) Package drawings, thermal data, and symbolization are available at www.ti.com/packaging.

(3) Product preview
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Functional Block Diagram — MSP430F5529I1PN, MSP430F5527IPN, MSP430F5525IPN,
MSP430F5521IPN

XIN XOUT RST/NMI DVCC DVSS VCORE AVCC AVSS PA PB PC PD
A ‘ ‘ ‘ ‘ ‘ P1.x, P2.x, P3.x, P4.x, P5.x, P6.x, P7.x,  P8.x DP,DM,PUR
v v v v v
A A
XT2IN —-p]
Unified [ ACLK Power sys 1/0 Ports 1/0 Ports 1/0 Ports 1/0 Ports Full-speed
Clock far P1/P2 P3/P4 P5/P6 P7IP8 -
X120UT €} systomlp smork| 128KB || eKB*2KB 2x810s || 2x8wos |[ 2x8w0s || 1x810s use
4 > 96KB 6KB+2KB Interrupt 1%3 1/0s
64KB 4KB+2KB LDO PortMap 1 '\ okeup USB-PHY
t 32kB svmisvs || Contre! USB-LDO
MCLK Flash ram | LBrownout (P4 PA PB PC PD USB-PLL
asl 1x16 1/0s || 1x16 1/0s || 1x161/0s || 1x11 1/Os
CPUXV2 MAB DMA
and
Working MDB 3 Channel
5' 3
EEM
(L: 8+2)
usclo,1 ADC12_A
TAO TA1 TA2 TBO : 12 Bit
el Ulst\lﬁQx' 200 KSPS REF comp_B
Interface MPY32 Timer_A Timer_A Timer_A Timer_B RTC_A CRC16 IrDA, SPI
5CC 3¢cC 3¢cC 7¢C 16 Channels 12 Channels
gisters gisters Registers || Regist USCI_Bx: | [(14 ext/2 int)
SPI, 12C Autoscan
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Pin Designation — MSP430F5529IPN, MSP430F5527IPN, MSP430F5525IPN, MSP430F55211PN

PN PACKAGE
(TOP VIEW)
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pe.4/CcB4/A4 1 O 60 [1 P7.7/TBOCLK/MCLK
P6.5/CB5/A5 [] 2 59 [ P7.6/TB0.4
P6.6/CB6/A6 [] 3 58 [1 P7.5/TB0.3
P6.7/CB7/A7 [] 4 57 [1 P7.4/TB0.2
P7.0/CB8/A12 [] 5 56 [1 P5.7/TB0.1
P7.1/CB9/A13 [] 6 55 [1 P5.6/TB0.0
P7.2/CB10/A14 ] 7 54 [ P4.7/PM_NONE
P7.3/CB11/A15 [] 8 53 [1 P4.6/PM_NONE
P5.0/A8/VREF+/VeREF+ [] 9 MSP430F55291PN 52 [0 P4.5/PM_UCA1RXD/PM_UCA1SOMI
P5.1/A9/VREF-/VeREF- ] 10 MSP430F5527IPN 51 [ P4.4/PM_UCA1TXD/PM_UCA1SIMO
AVCC1 ] 11 MSP430F5525IPN 50 [J DVCC2
P5.4/XIN ] 12 MSP430F5521IPN 49 [7 DVSS2
P5.5/XOUT [] 13 48 [J P4.3/PM_UCB1CLK/PM_UCA1STE
AVSS1 ] 14 47 [0 P4.2/PM_UCB1SOMI/PM_UCB1SCL
P8.0 [] 15 46 [J] P4.1/PM_UCB1SIMO/PM_UCB1SDA
P8.1 ] 16 45 |7 P4.0/PM_UCB1STE/PM_UCA1CLK
P8.2 ] 17 44 [0 P3.7/TBOOUTH/SVMOUT
DVCC1 ] 18 43 [0 P3.6/TB0.6
DVSS1 ] 19 42 [0 P3.5/TB0.5
VCORE [] 20 41 [1 P3.4/UCAORXD/UCAOSOMI
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Functional Block Diagram —

MSP430F5528IRGC, MSP430F5526IRGC, MSP430F5524IRGC, MSP430F5522IRGC
MSP430F5528I1ZQE, MSP430F55261ZQE, MSP430F55241ZQE, MSP430F55221ZQE
MSP430F5528IYFF, MSP430F55261YFF, MSP430F55241YFF

XIN XOUT RST/INMI DVCC DVSS VCORE AVCC AVSS PA PB PC
A ‘ ‘ ‘ ‘ ‘ ‘ P1.x, P2.x. P3.x|. P4.x P5.x_ P6.x DP,DM,PUR
v v v v v v
A A
XT2IN —|
Unified [ ACLK Power SYs 1/0 Ports 1/0 Ports 1/0 Ports Full-speed
clock | | asewn I ovmiows |[Mar P1/P2 P3/P4 P5/P6 -
XT20UT ¢} syst 128KB || BKB+2KB 2x810s [[ 1x500s |[ 1x610s use
ystem—p SMCLK|  96KkB 6KB+2KB
Interrupt 1x8 1/0s 1x8 1/0s
64KB 4KB+2KB Port Map USB-PHY
LDO Control & Wakeup
32KB SVMISVS o USB-LDO
MCcLK Flash RAM Brownout P4 PA PB PC USB-PLL
asl 1x16 1/0s || 1x131/0s || 1x14 1/0s
CPUXV2 MAB DMA
and
Working MDB 3 Channel
:,- 'S
EEM
(L: 8+2)
usclo,1 ADC12_A
TAO TA1 TA2 TBO . 12 Bit
v Ulst\lﬁ%x' 200 KSPS REF comp_B
Interface MPY32 Timer_A Timer_A Timer_A Timer_B RTC_A CRC16 IrDA, SPI
5CC 3cC 3cC 7¢C 12 Channels 8 Channels
Registers Registers Registers Registers USCI_Bx: | [(10 ext/2 int)
SPI, 12C Autoscan
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Pin Designation — MSP430F5528IRGC, MSP430F5526IRGC, MSP430F5524IRGC,
MSP430F5522IRGC

P6.0/CBO/AQ
P6.1/CB1/A1
P6.2/CB2/A2
P6.3/CB3/A3
P6.4/CB4/A4
P6.5/CB5/A5
P6.6/CB6/A6
P6.7/CB7/A7

P5.0/A8/VREF+/VeREF+
P5.1/A9/VREF-/VeREF-

AVCC1

P5.4/XIN
P5.5/XOUT
AVSS1
DVCC1
DVSS1

RGC PACKAGE

(TOP VIEW)
)
e
< 5 S -
om S )
Q E . 20Z
=X NOD=0mA N s o
=0=2000wkEE = &
ZEEEEEXXy mwnSsS SO
FAN- SN OV gD DX
‘(/Jﬂ—:—:—:LIJLOLD>vaDDDU)
¥YyoooorFoQAo<>>>000 >
yAVESRSRSRUEV SRV RVRURURURURURY]
O64 63 62 61 60 59 58 57 56 55 54 53 52 51 50 49
1 48¢]
o [ | 47¢]
>3 | | 46<]
24 45 ]
5 : I44C_
26 | | 43
-7 MSP430F5528IRGC |42’\_
BE MSP430F5526IRGC | 41
o | MSP430F5524IRGC | 40
10 | MSP430F5522IRGC |39C
o1 | |38(_'
12 | |37C_
:‘)14: 35 (]
15 34 (]
16 f— |33’:
[~ 17 18 19 20 21 22 23 24 25 26 27 28 29 30 3132 |}
ANIARARANARANSNARANANANARANANARANS
WX oNRTE9 - NXO —ANo
o [Nl - - - Jda N
022 0Xal <
S<EREECREEESEEES
>§‘T‘\!“?<th?Or\_5\—_wm<tm§
8n_an_n.n_3a88530.8_.
< ) 0 3)
. S B
S - £ e
— S I S
o = N o
o o o

P4.7/PM_NONE

~| P4.6/PM_NONE

P4.5/PM_UCA1RXD/PM_UCA1SOMI

~| P4.4/PM_UCA1TXD/PM_UCA1SIMO
P4.3/PM_UCB1CLK/PM_UCA1STE

P4.2/PM_UCB1SOMI/PM_UCB1SCL
P4.1/PM_UCB1SIMO/PM_UCB1SDA

P4.0/PM_UCB1STE/PM_UCA1CLK

DvVCC2

DVSS2
P3.4/UCAORXD/UCAO0SOMI
P3.3/lUCAOTXD/UCAOSIMO
P3.2/UCBOCLK/UCAOSTE
P3.1/UCBOSOMI/UCBOSCL
P3.0/UCB0SIMO/UCBOSDA
P2.7/UCBOSTE/UCAOCLK

Note: Power Pad connection
to V¢ recommended.
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Functional Block Diagram — MSP430F5519I1PN, MSP430F5517IPN, MSP430F5515IPN

XIN XOUT RST/NMI DVCC DVSS VCORE AVCC AVSS PA PB PC PD
A ‘ ‘ ‘ ‘ ‘ ‘ P1.x, P2.x, P3.x|, P4.x P5.x P6.x|. P7.x_ P8.x DP,DM,PUR

v v Vv v v
XT2IN — - SYs
Unified [ ACLK Power 1/0 Ports /0 Ports 1/0 Ports 1/0 Ports Full-speed
Clock Management P1/P2 P3/P4 P5/P6 P7/P8 ull-
XT20UT 4{—|systom| p smcLk| L2ohe || 4KB¥2KB Watchdog || 5.g110s || 2x8li0s || 2x810s || 1x810s usB
96KB Interrupt 1x3 1/0s
64KB Port Map USB-PHY
LDO Control & Wakeup
SVM/SVS (Pa) USB-LDO
MCLK Flash RAM Brownout PA PB PC PD USB-PLL
i 1x16 0s | | 1x161/0s || 1x16 1/0s || 1x11 10s
CPUXV2 MAB DMA
and
Working MDB 3 Channel
Regi S|
EEM
(L: 8+2)
usclo,1
JTAG] TAO TA1 TA2 TBO Uﬁilﬁ?x: CoMP B
SBW ] -
Interface MPY32 I Timer A || Timer_ A || Timer_A || Timer B [[ RTC.A CRC16 || DA, SPI REF
5CC 3¢cC 3cC 7¢C 12 Channels
Registers | | Registers | | Registers || Registers USCI_Bx:
SP1,12C
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Pin Designation — MSP430F5519IPN, MSP430F5517I1PN, MSP430F5515IPN

PN PACKAGE
(TOP VIEW)

761 RST/NMI/SBWTDIO

791 P6.2/CB2
78] P6.1/CB1
7710 P6.0/CBO
750 PJ.3/TCK
741 PJ.2/TMS
73] PJ.1/TDI/TCLK
721 PJ.O/TDO

O 8ol Ps.3/CB3

P6.4/CB4 [
P6.5/CB5 []
P6.6/CB6
P6.7/CB7
P7.0/CB8
P7.1/CB9
P7.2/CB10
P7.3/CB11
P5.0

P5.1
AVCC1
P5.4/XIN
P5.5/XOUT
AVSS1
P8.0

P8.1

P8.2
DVCC1
DVS$S1
VCORE

0 N O wWwN -

a2 ©
- O

O0O00O0000000 000000000
SN R DN

N
o

710 TEST/SBWTCK
700 P5.3/XT20UT
691 P5.2/XT2IN
681 AVSS2

6710 V18

MSP430F5519IPN
MSP430F5517IPN
MSP430F5515IPN

661 VUSB
6510 VBUS

641 PU.1/DM
630 PUR

s2l0 PU.OIDP
6110 VSSU

60
59
58
57
56
55
54
53
52
51
50
49
48
47
46
45
44
43
42
41

[N NN NN NN NN

P1.1/TA0.0 [] 22
P1.2/TA0.1[] 23
P1.3/TA0.2 ] 24
P1.4/TA0.3 ] 25
P1.5/TA0.4 ] 26
P1.6/TA1CLK/CBOUT [ 27
P1.7/TA1.0 ] 28
P2.0/TA1.1 ] 29

P1.0/TAOCLK/ACLK [] 21

P2.1/TA1.2[] 30

P2.2/TA2CLK/SMCLK [] 31

P2.3/TA2.0 [] 32

P2.4/TA2.1 [] 33

P2.5/TA2.2 ] 34
P2.6/RTCCLK/DMAEO [] 35

P2.7/UCBOSTE/UCAOCLK [] 36
P3.0/UCBOSIMO/UCBOSDA [ 37

P3.1/UCBOSOMI/UCBOSCL [] 38

P3.2/UCBOCLK/UCAOSTE [] 39
P3.3/UCAO0TXD/UCAO0SIMO [ 40

P7.7/TBOCLK/MCLK

P7.6/TB0.4

P7.5/TB0.3

P7.4/TB0.2

P5.7/TB0.1

P5.6/TB0.0

P4.7/PM_NONE

P4.6/PM_NONE
P4.5/PM_UCA1RXD/PM_UCA1SOMI
P4.4/PM_UCA1TXD/PM_UCA1SIMO
DvCC2

DVSS2
P4.3/PM_UCB1CLK/PM_UCA1STE
P4.2/PM_UCB1SOMI/PM_UCB1SCL
P4.1/PM_UCB1SIMO/PM_UCB1SDA
P4.0/PM_UCB1STE/PM_UCA1CLK
P3.7/TBOOUTH/SVMOUT
P3.6/TB0.6

P3.5/TB0.5
P3.4/UCAORXD/UCAOSOMI
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Functional Block Diagram — MSP430F5514IRGC, MSP430F5513IRGC, MSP430F55141ZQE,
MSP430F5513IZQE

XIN XOUT RST/NMI DVCC DVSS VCORE AVCC AVSS PA PB PC
A ‘ ‘ ‘ ‘ ‘ ‘ P1.x|, P2.x, P3.x,, P4.x, P5.x, P6.x| DP,DM,PUR
v v v v v Vv
A A
XT2IN —}-»]
Unified [ ACLK Power sys 1/0 Ports 1/0 Ports 1/O Ports Full-speed
Clock Management] P1/P2 P3/P4 P5/P6 ull=
XT20UT 4 —system| p smcLk| g || #<B*2<B Watchdog || 5,105 || 1x5110s || 1x61i0s usB
Interrupt 1x8 1/0s 1x8 1/0s
Port Map USB-PHY
LDO Control & Wakeup
SVM/SVS 1 USB-LDO
MCLK Flash RAM Brownout (P4) PA PB PC USB-PLL
i 1x161/0s || 1x1310s || 1x14 10s
CPUXV2 MAB DMA
and
Working MDB 3 Channel
Registers
EEM
(L: 842)
usclo,1
TAO TA1 TA2 TBO :
JSTQVC\;’/ sl ax: comP_B
Interface MPY32 | Timer A || Timer A [| Timer_A || Timer B || RTCA | CRC16 || ;pa spi REF
5¢C 3¢cC 3ce 7¢C ' 8 Channels
Registers Registers Registers Registers USCI_Bx:
SPI, 12C
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Pin Designation — MSP430F5514IRGC, MSP430F5513IRGC

P6.0/CBO
P6.1/CB1
P6.2/CB2
P6.3/CB3
P6.4/CB4
P6.5/CB5
P6.6/CB6
P6.7/CB7
P5.0

P5.1
AVCC1
P5.4/XIN
P5.5/XOUT
AVSS1
DVCC1
DVSS1

RGC PACKAGE
(TOP VIEW)
®}
o
x
< X Or
m S = >
@ E . =0Z
=X N =0mMmAaN s a
= 0=000nkEE
ZEEEECXXG anS S»
FAO N SnNONY N DT XE2D
N S-S S SLULL>S—-—DOMDDDWM
¥roooaorFQLOLXT>>>0oa >
VRV RSV VYRV VRV YRR Y
/064 63 62 61 60 59 58 57 56 55 54 53 52 51 5049\
0 48
)2 I_ |47/‘_
__,3| |46C_
__\4| |45':_
_‘\5| 44
)6 |43’:_
[ 7 | a2
> 8 MSP430F5514IRGC | 41 (]
-9 | MSP430F5513IRGC | 40
210 | | 39C]
11 | 38 ]
212 | 37
—)13| 36 ]
M4 |35C
)15 | 34 ¢
_‘)16L ____________ 33 (]
17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
NUaNaNaNaNANsNANANANANANANANANANE
WX TN2ITEO-NxO ZNa
o o O o - - v~ 4 & N
oI I O <<
SIEEEEEQEEESEEES
>g‘_.“!‘°."'.'-0.0'\5\—0)m<tm§
can_&n_o_n_fn_&Eggﬂ-E_n
= O O O
E < >, o
S = = x
by © AN S
o < N <
o o o

P4.7/PM_NONE
P4.6/PM_NONE
P4.5/PM_UCA1RXD/PM_UCA1SOMI
P4.4/PM_UCA1TXD/PM_UCA1SIMO
P4.3/PM_UCB1CLK/PM_UCA1STE
P4.2/PM_UCB1SOMI/PM_UCB1SCL
P4.1/PM_UCB1SIMO/PM_UCB1SDA
P4.0/PM_UCB1STE/PM_UCA1CLK
DVCC2

DVSS2

P3.4/UCAORXD/UCAOSOMI
P3.3/UCAOTXD/UCAOSIMO
P3.2/UCBOCLK/UCAOSTE

| P3.1/UCBOSOMI/UCBOSCL

P3.0/UCBOSIMO/UCBOSDA
P2.7/UCBOSTE/UCAOCLK

Note: Power Pad connection
to V¢ recommended.
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Pin Designation — MSP430F5528IZQE, MSP430F55261ZQE, MSP430F55241ZQE,

MSP430F55221ZQE, MSP430F55141ZQE, MSP430F55131ZQE

ZQE PACKAGE

(TOP VIEW)

P6.0 RSTINMI PJ2 TEST AVSS2 VUSB VBUS PU.1 PU.O

(A1) (A2) (A3) (A4) (A5) (A6) (A7) (A8) [(A9)

P’6.2 P6.1 PJ.3 P5.3 P5.2 V18 PUR VSSU VSSU

(81) (B2) (B3) (B4) (BS) (B6) (B7) (B8) (BY)

P6.4 P6.3 PJ.1 PJ.0 Rsvd P4.7 P4.6 P4.5

(c1) (c2) (c4) (cs) (c6) (c7) (C8) (Co)

P6.6 P6.5 P6.7 Rsvd Rsvd Rsvd P4.4 P4.3 P4.2

(D) (Db2) (D3) (D4) (D5) (D6) (D7) (D8) (D)

P5.0 P5.1 Rsvd Rsvd Rsvd Rsvd P4.1 P4.0 DVCC2

(E1) (E2) (E3) (E4) (Es) (E6) (E7) (E8) (E9)

P54 AVCC1 Rsvd Rsvd Rsvd Rsvd Rsvd Rsvd DVSS2

(ff) (F2) (F3) (F4) (F5) (F6) (F7) (F8) (F9)

P5.5 AVSS1 Rsvd P1.3 P1.6 P2.1 P3.4 P3.2 P3.3

(61) (G20 (G3) (G4) (Gs5) (Ge) (G7) (G8) (G9)
bDvCC1 P1.0 P1.1 P1.4 P1.7 P2.3 P2.7 P3.0 P3.1

ﬁw (H2) (3] (H4) (Hs) (HE) (H7) (HE) (Hg)
DVSS1 VCORE P1.2 P1.5 P2.0 P2.2 P2.4 P2.5 P2.6

(1) () () (M) (51 () () (38) ()
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Pin Designation — MSP430F5528IYFF, MSP430F55261YFF, MSP430F55241YFF

YFF PACKAGE
(TOP VIEW)

P6.2
(A1)
P6.0
(B1)
PJ.2
(cn)
P5.3
(D1)
P5.2
(E1)
VvVusB
(F1)
PU.1
(61)
PU.0
(H1)

P6.6
(A2)
P6.4
(B2)
PJ.3
(c2)
AVSS2
(D2)

V18

-~

&)

VBUS
(F2)
PUR
(G2)
VSSU
(H2)

AVCC1 AVSS1

(A3)  (Ad)
P6.5 P5.0
(B3) (B4)
P6.1 P6.3
(c3)  {c4)
PJ.0 PJ.1
(03)  (D4)
TEST P4.7
(E3) (E4)
P4.6 P4.3
(F3) (F4)
P4.5 P4.2
(G3)  (G4)
P4.4 P4.1
(H3)  (H4)

P5.4
(A5)
P5.1
(85)
P6.7
(Cs)
RST/NMI
(D5)
P2.0
(E5)
P4.0
(F5)
P3.4
(G5)

DVCC2 DVSS2

/’\
(ve)

P5.5
(A6)
P1.1
(86)
P1.2
(C6)
P1.5
(D6)
P2.3
(E6)
P2.6
(F6)
P3.3

)

/’\
(He)

DVCC1 DVSS1
(A7) (A8)
P1.0 VCORE
(B7) (B8)
P1.4 P1.3
(c7)  (c8)
P1.6 P1.7
(07) (D8
P2.2 P2.1
(E7) (E8)
P2.5 P2.4
(F7)  (F8)
P3.2 P3.0
(67)  (G8)
P3.1 P2.7
(H7)  (H8)

Package Dimensions

The package dimensions for this YFF package are shown in Table 3. See the package drawing at the end of this

data sheet for more details.

Table 3. YFF Package Dimensions

PACKAGED DEVICES D E
MSP430F5528
MSP430F5526 3.76 £ 0.03 3.76 £ 0.03
MSP430F5524
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Table 4. Terminal Functions

TERMINAL
NO. /oW DESCRIPTION
NAME
PN | RGC | YFF | ZQE

General-purpose digital 1/0

P6.4/CB4/A4 1 5 B2 Cc1 /0 | Comparator_B input CB4
Analog input A4 — ADC (not available on F551x devices)
General-purpose digital 1/0

P6.5/CB5/A5 2 6 B3 D2 1/10 Comparator B input CB5
Analog input A5 — ADC (not available on F551x devices)
General-purpose digital 1/0

P6.6/CB6/A6 3 7 A2 | D1 IO | Comparator_B input CB6
Analog input A6 — ADC (not available on F551x devices)
General-purpose digital 1/0

P6.7/CB7/A7 4 8 C5 D3 1/10 Comparator B input CB7
Analog input A7 — ADC (not available on F551x devices)
General-purpose digital I/O (not available on F5528, F5526, F5524,
F5522, F5514, F5513 devices)

P7.0/CB8/A12 5 | NIA | N/A | N/A I/0 | Comparator_B input CB8 (not available on F5528, F5526, F5524, F5522,
F5514, F5513 devices)
Analog input A12 — ADC (not available on F551x devices)
General-purpose digital I/O (not available on F5528, F5526, F5524,
F5522, F5514, F5513 devices)

P7.1/CB9/A13 6 | NA | NA | NA I/0 | Comparator_B input CB9 (not available on F5528, F5526, F5524, F5522,
F5514, F5513 devices)
Analog input A13 — ADC (not available on F551x devices)
General-purpose digital I/O (not available on F5528, F5526, F5524,
F5522, F5514, F5513 devices)

P7.2/CB10/A14 7 | NIA | N/A | NIA I/0 | comparator_B input CB10 (not available on F5528, F5526, F5524, F5522,
F5514, F5513 devices)
Analog input A14 — ADC (not available on F551x devices)
General-purpose digital I/O (not available on F5528, F5526, F5524,
F5522, F5514, F5513 devices)

P7.3/CB11/A15 8 | NA | NA | NA I/0 | Comparator_B input CB11 (not available on F5528, F5526, F5524, F5522,
F5514, F5513 devices)
Analog input A15 — ADC (not available on F551x devices)
General-purpose digital 1/0
Output of reference voltage to the ADC (not available on F551x devices)

P5.0/AS/VREF+VeREF+ 9 9 B4 El Vo Input for an external reference voltage to the ADC (not available on F551x
devices)
Analog input A8 — ADC (not available on F551x devices)
General-purpose digital 1/0
Negative terminal for the ADC reference voltage for both sources, the

P5.1/A9/VREF-/VeREF- 10 | 10 BS E2 /0 |internal reference voltage, or an external applied reference voltage (not
available on F551x devices)
Analog input A9 — ADC (not available on F551x devices)

AVCC1 11 11 A3 F2 Analog power supply

P5.4/XIN 12 12 A5 F1 /o General-purpose digital 1/0
Input terminal for crystal oscillator XT1

P5.5/XOUT 13 13 A6 Gl 1o General-purpose digital 1/0
Output terminal of crystal oscillator XT1

(1) 1=input, O = output, N/A = not available
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Table 4. Terminal Functions (continued)

TERMINAL
NO. /oW DESCRIPTION
NAME
PN | RGC | YFF | ZQE
AVSS1 14 14 A4 G2 Analog ground supply
P8.0 15 N/A N/A N/A 1/0 General-purpose digital I/O
P8.1 16 N/A N/A N/A 110 General-purpose digital I/O
P8.2 17 N/A N/A N/A 110 General-purpose digital I/O
DVCC1 18 15 A7 H1 Digital power supply
DVSS1 19 16 A8 Ji Digital ground supply
VCORE® 20 17 B8 J2 Regulated core power supply output (internal use only, no external current loading)
General-purpose digital /0 with port interrupt
P1.0/TAOCLK/ACLK 21 18 B7 H2 0 | TAO clock signal TAOCLK input
ACLK output (divided by 1, 2, 4, 8, 16, or 32)
General-purpose digital /0 with port interrupt
P1.1/TA0.0 22 | 19 B6 | H3 I/0 | TAO CCRO capture: CCIOA input, compare: Out0 output
BSL transmit output
General-purpose digital /0 with port interrupt
P1.2/TA0.1 23| 20 | C6 | J3 I/0 | TAO CCR1 capture: CCI1A input, compare: Outl output
BSL receive input
P1.3/TA0.2 24 21 cs Ga 1o General-purpose digital I/0 with port interrupt
TAO CCR2 capture: CCI2A input, compare: Out2 output
P1.4/TAO3 25 29 c7 U4 o General-purpose digital /0 with port interrupt
TAO CCR3 capture: CCI3A input compare: Out3 output
P1.5/TA04 2 23 D6 m 1o General-purpose digital /0 with port interrupt
TAO CCR4 capture: CCI4A input, compare: Out4 output
General-purpose digital /0O with port interrupt
P1.6/TA1CLK/CBOUT 27 24 D7 G5 0 | TA1 clock signal TALCLK input
Comparator_B output
P1.7/TALO 28 25 D8 H5 /o General-purpose digital /0 with port interrupt
TA1 CCRO capture: CCIOA input, compare: OutO output
P2 OTALL 29 2 E5 5 o General-purpose digital /0 with port interrupt
TA1 CCR1 capture: CCI1A input, compare: Outl output
P2 1/TAL2 30 27 Es G6 1o General-purpose digital I/0 with port interrupt
TA1 CCR2 capture: CCI2A input, compare: Out2 output
General-purpose digital /0 with port interrupt
P2.2/TA2CLK/SMCLK 31 28 E7 J6 0 | TA2 clock signal TA2CLK input
SMCLK output
P2 3/TA2.0 32 29 E6 H6 /o General-purpose digital /0 with port interrupt
TA2 CCRO capture: CCIOA input, compare: OutO output
P2 ATA2.1 23 20 F8 77 o General-purpose digital /0 with port interrupt
TA2 CCR1 capture: CCI1A input, compare: Outl output
P2 5/TA2.2 a1 | = 7 8 1o General-purpose digital /0 with port interrupt
TA2 CCR2 capture: CCI2A input, compare: Out2 output
General-purpose digital /0 with port interrupt
P2.6/RTCCLK/DMAEOQ 35 | 32 F6 J9 /0 | RTC clock output for calibration
DMA external trigger input

(2) VCORE is for internal use only. No external current loading is possible. VCORE should only be connected to the recommended
capacitor value, Cycore-
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Table 4. Terminal Functions (continued)

TERMINAL

NAME

NO.

PN

RGC

YFF

ZQE

/oW

DESCRIPTION

P2.7/JUCBOSTE/UCAOCLK

36

33

H8

H7

110

General-purpose digital 1/0 with port interrupt
Slave transmit enable — USCI_BO SPI mode
Clock signal input — USCI_AO SPI slave mode
Clock signal output — USCI_AO SPI master mode

P3.0/UCBOSIMO/UCBOSDA

37

34

G8

H8

/10

General-purpose digital 1/0
Slave in, master out — USCI_BO SPI mode
12C data — USCI_BO I2C mode

P3.1/UCB0OSOMI/UCBOSCL

38

35

H7

H9

110

General-purpose digital 1/0
Slave out, master in — USCI_BO0 SPI mode
12C clock — USCI_BO0 12C mode

P3.2/UCBOCLK/UCAOSTE

39

36

G7

G8

110

General-purpose digital 1/0

Clock signal input — USCI_BO SPI slave mode
Clock signal output — USCI_BO SPI master mode
Slave transmit enable — USCI_AO0 SPI mode

P3.3/UCAOTXD/UCAO0SIMO

40

37

G6

G9

110

General-purpose digital 1/0
Transmit data — USCI_AO0 UART mode
Slave in, master out — USCI_AO SPI mode

P3.4/UCAORXD/UCAOSOMI

41

38

G5

G7

110

General-purpose digital 1/0
Receive data — USCI_AO0 UART mode
Slave out, master in — USCI_AO0 SPI mode

P3.5/TB0.5

42

N/A

N/A

N/A

110

General-purpose digital I/O (not available on F5528, F5526, F5524,
F5522, F5514, F5513 devices)

TBO CCRS5 capture: CCI5A input, compare: Out5 output

P3.6/TB0.6

43

N/A

N/A

N/A

110

General-purpose digital I/O (not available on F5528, F5526, F5524,
F5522, F5514, F5513 devices)

TBO CCR6 capture: CCI6A input, compare: Out6 output

P3.7/TBOOUTH/SVMOUT

a4

N/A

N/A

N/A

lfe}

General-purpose digital I/O (not available on F5528, F5526, F5524,
F5522, F5514, F5513 devices)

Switch all PWM outputs high impedance input — TBO (not available on
F5528, F5526, F5524, F5522, F5514, F5513 devices)

SVM output (not available on F5528, F5526, F5524, F5522, F5514, F5513
devices)

P4.0/PM_UCB1STE/
PM_UCAI1CLK

45

41

F5

E8

110

General-purpose digital 1/0 with reconfigurable port mapping secondary
function

Default mapping: Slave transmit enable — USCI_B1 SPI mode
Default mapping: Clock signal input — USCI_A1 SPI slave mode
Default mapping: Clock signal output — USCI_A1 SPI master mode

P4.1/PM_UCB1SIMO/
PM_UCB1SDA

46

42

H4

E7

110

General-purpose digital 1/0 with reconfigurable port mapping secondary
function

Default mapping: Slave in, master out — USCI_B1 SPI mode
Default mapping: I12C data — USCI_B1 12C mode

P4.2/PM_UCB1SOMI/
PM_UCB1SCL

47

43

G4

D9

110

General-purpose digital 1/0 with reconfigurable port mapping secondary
function

Default mapping: Slave out, master in — USCI_B1 SPI mode
Default mapping: 12C clock — USCI_B1 12C mode
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Table 4. Terminal Functions (continued)

TERMINAL
NO. /oW DESCRIPTION
NAME
PN | RGC | YFF | ZQE
General-purpose digital 1/0 with reconfigurable port mapping secondary
function
Ea3ngfSCT%10LK/ 48 44 F4 D8 I/10 | Default mapping: Clock signal input — USCI_B1 SPI slave mode
- Default mapping: Clock signal output — USCI_B1 SPI master mode
Default mapping: Slave transmit enable — USCI_A1 SPI mode
DVSS2 49 39 H6 F9 Digital ground supply
DvCcC2 50 40 H5 E9 Digital power supply
General-purpose digital 1/0 with reconfigurable port mapping secondary
P4.4/PM_UCA1TXD/ function
= 51 | 45 H3 D7 I[e}
PM_UCA1SIMO Default mapping: Transmit data — USCI_A1 UART mode
Default mapping: Slave in, master out — USCI_A1 SPI mode
General-purpose digital 1/0 with reconfigurable port mapping secondary
P4.5/PM_UCA1RXD/ function
= 52 | 46 G3 c9 I[e}
PM_UCA1SOMI Default mapping: Receive data — USCI_A1 UART mode
Default mapping: Slave out, master in — USCI_A1 SPI mode
General-purpose digital 1/0 with reconfigurable port mapping secondary
P4.6/PM_NONE 53 | 47 F3 cs 110 | function
Default mapping: no secondary function.
General-purpose digital 1/0 with reconfigurable port mapping secondary
P4.7/PM_NONE 54 | 48 E4 c7 110 | function
Default mapping: no secondary function.
General-purpose digital I/O (not available on F5528, F5526, F5524,
P5.6/TB0.0 55 | NA | NIA | NA | o | F5522,F5514, F5513 devices)
TBO CCRO capture: CCIOA input, compare: OutO output (not available on
F5528, F5526, F5524, F5522, F5514, F5513 devices)
General-purpose digital I/O (not available on F5528, F5526, F5524,
P5.7/TBO.1 56 | NnA | NnA | NA 1o F5522, F5514, F5513 devices)
TBO CCR1 capture: CCI1A input, compare: Outl output (not available on
F5528, F5526, F5524, F5522, F5514, F5513 devices)
General-purpose digital I/O (not available on F5528, F5526, F5524,
P7.4/TBO.2 57 | NA | NIA | NA | o | 5522, F5514, F5513 devices)
TBO CCR2 capture: CCI2A input, compare: Out2 output (not available on
F5528, F5526, F5524, F5522, F5514, F5513 devices)
General-purpose digital I/O (not available on F5528, F5526, F5524,
P7.5TB0.3 58 | NIA | NA | A | wo | F5522, F5514, F5513 devices)
TBO CCR3 capture: CCI3A input, compare: Out3 output (not available on
F5528, F5526, F5524, F5522, F5514, F5513 devices)
General-purpose digital I/O (not available on F5528, F5526, F5524,
P7.6/TBO.4 59 | na | oNA | NA /o F5522, F5514, F5513 devices)
TBO CCR4 capture: CCI4A input, compare: Out4 output (not available on
F5528, F5526, F5524, F5522, F5514, F5513 devices)
General-purpose digital I/O (not available on F5528, F5526, F5524,
F5522, F5514, F5513 devices)
P7.7/TBOCLK/MCLK 60 N/A N/A N/A 110 TBO clock Signal TBCLK input (nOt available on F5528, F5526, F5524,
F5522, F5514, F5513 devices)
MCLK output (not available on F5528, F5526, F5524, F5522, F5514,
F5513 devices)
VSSU 61 49 H2 %,% USB PHY ground supply
PU.O/DP 62 50 HL A9 1o General-purpose digital 1/0 - controlled by USB control register
USB data terminal DP
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Table 4. Terminal Functions (continued)

TERMINAL
NO. /oW DESCRIPTION
NAME
PN | RGC | YFF | ZQE
USB pullup resistor pin (open drain). The voltage level at the PUR pin is used to
PUR 63 51 G2 B7 110 invoke the default USB BSL. Recommended 1-MQ resistor to ground. See USB BSL
for more information.
PU.1/DM 64 52 Gl A8 /o General-purpose digital 1/0 - controlled by USB control register
USB data terminal DM
VBUS 65 53 F2 A7 USB LDO input (connect to USB power source)
VUSB 66 54 F1 A6 USB LDO output
V18 67 55 E2 B6 USB regulated power (internal use only, no external current loading)
AVSS2 68 56 D2 A5 Analog ground supply
P5.2/XT2IN 60 | 57 | E1 | B5 | wo |Ceneral-purpose digital /O
Input terminal for crystal oscillator XT2
P5.3/XT20UT 70| s8 | b1 | B4 | wo |General-purpose digital /O
Output terminal of crystal oscillator XT2
TEST/SBWTCK® 71 59 E3 Ad | Test mode pin — Selects four wire JTAG operation.
Spy-Bi-Wire input clock when Spy-Bi-Wire operation activated
PJ.0/TDO® 79 60 D3 cs o General-purpose digital 1/0
JTAG test data output port
PJ.LTDITCLK® 73| 61 | pa | ca | wo |General-purpose digital /O
JTAG test data input or test clock input
PI2TMS® 74 62 c1 A3 o General-purpose digital 1/0
JTAG test mode select
P1.3/TCK® 75 63 c2 B3 1o General-purpose digital 1/0
JTAG test clock
Reset input active low
RST/NMI/SBWTDIO® 76 | 64 D5 | A2 /0 | Non-maskable interrupt input
Spy-Bi-Wire data input/output when Spy-Bi-Wire operation activated.
General-purpose digital 1/0
P6.0/CBO/AO 77 1 B1 Al 1/10 Comparator B input CBO
Analog input A0 — ADC (not available on F551x devices)
General-purpose digital 1/0
P6.1/CB1/A1 78 2 c3 B2 /O | Comparator_B input CB1
Anal