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1.1 MSP430 R 5 1&iR

MSP430 J& Tl Aa]T 1996 FEFFUGHER THIZ—FF 16 MMRIFERA ML, FETAED KMEAFERS (NVVD
fIEAY, HETEEAWARS: Flash IR FRAM R 51, i FRAM 25145 T Flash 1 RAM FI%R
A, DhFEHE flash BEAK. Flash R¥LHEE MSP430x1x. MSP430x2x. MSP430x4x. MSP430x5x Al
MSP430x6x, FRAM Z %1/ $5 MSP430FR2x. MSP430FR4x. MSP430FR5x il MSP430FR6x, J:H
MSP430x5x6x A1 MSP430FR5x 6x 14/ 20-bitCPU, T4, WHIMEEENES .
MSP430 R FI B BRI «

£ 1-1 MSP430 4 EE ¥ UR
| cu EHi/MH2  TAEEE/C  NVM/KB RAM/KB  SARADC 4¥i%  GPIOPins  12C SPI  UART

FRAM 16~24 -40~85, -40~105 | 0.5~256 0.5~12 NA, 10bit, 12bit 12~83 NA~4 | 1~8 1~4
Flash 8~25 ~40~85, -40~105 | 0.5~512 | 0.125766 | NA, 10bit, 12bit | 4~90 NA~4 | NA~8 | NA~4
(1): 5% FRAM Fll Flash X 5], %2 [l A5 application notes Y] FRAM /N1

MSP430 ] NS ML EZAT U R JLFh:

# 1-2 MsP430 41 ¥ i3 B
| &5 HH I B E| B d
FRAM [ RTC, DMA, Watchdog, Timer, UART, SPI, 12C, LCD Controller, CapTlvate Module'™ ™, SAC(Smart Analog Combo)™,
CRC module, AES Accelerator'™, 32-bit Hardware Multiplier™, TIA(Transimpedance Amplifier)'”, ESI(Extended Scan
SARADC, DAC, Comparator, OPA(operational amplifier) Interface) @ LEA(Low-Energy Accelerator)(z),
USS(Ultrasonic Sensing Solution)(z' 3
Flash USB2.0, Sigma-Delta ADC 24bit, Sigma-Delta ADC 16bit

(1): A+ MSP430 B4 A 4%, 15217 MSPA30FRAxx and MSP430FR2xx Family User's Guide
(2): XFT MSP430 HIHFAE #MK, 152 5 MSP430FR58xx, MSP430FR59xx, and MSP430FR6xx Family User's Guide
(3): XJF MSPA30 WA 4N, &5 % Typical MSP430 reference design
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MSP430 AR RS FEH T MM TTEJE. PC T HEE., AN RE P MSP430 I B R T .
ARF I FIX VA F@RTF . 4T MSP430 #1244 ki, BIURINAESRGEE Z2— MREFHZ%. M
ST MSP430 HIIR I, B e BNESR G .
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ccs SP-FET
MSPWare ! I s ! I
. I 1 I 1
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i | 1 | | Launchpad |  Buiding Automation
I e — I e R I L
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o ¥ = s . . -
/ I“ I = - R AR T SBW | | | Grid Infrastructure
— —> e 4
riveri | | ! N | | EVM Board |
CCS Cloud e - i = .
ﬁ i : : ' é
I | I I I A
CapTlvate Design Center | c— — BSL | MSP430 1 1 = % y
X | | | | Tl Reference Design | actory, Automation
m [ e | Rocte! | | 4 t ;
USS Design Center | 1 \‘ : | | g | s |
25 S __SBWHTAG _ N
| I St I I ) |
Energy%rement ! Unkiash | MSP-GANG I | Target Socket Board | Capachivestouch
! - S
Design Center | i | | | | N
= | — | I I
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USB Descriptor Tool MSFGANS REP430F BoosterPack Ultrasonic Sensing
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MSP430 ARG/ I 7EE?
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e Resource Explorerk:

E 23TI= LA
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DevelopmentTools: Tl /=i & T H.

Device Documentation MSP430 %575 FAH GO (P Famd « T A Wii 2o

Software: #E A MSP430Ware 1] DAZEHK TI A ] 725 38 WA R IR, AR EART F7E 48
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E2E™ support forums > Forums  Technicalarticles  Titraining  Getting started

Welcome to the TI E2E™ support forums

Tl E2E support forums are an engineer’s go-to source for help throughout every step of the design process
Our engineers answer your technical questions and share their knowledge to help you quickly solve your design issues.

Startby searching thousands of existing answers to segifthe solutionito your prablem is already online.

Search tips

& 2-6 E2E 4L X
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o Forums: Xf TIAEZEAT T 22K, PAEEBhIT R TREIMTERUIN B2 fbi Bl N SR FoA Rl
Technical articles: #1:[X 5551 70 RN AR ZLS,  H BRPOE fEPL A& 1008, [F] iy
BRI — N EZHARN BRI .

Tl training: T1 3515 AT, HApg (= & I ERFFIAIA
o Gettingstartedy: E2E 7 L IAJ AR
o E2EM T HFIRIK
TIE2E F SRR IRIE T T DT, 2 CAIMEES TR, Erl s g fEq 15 AN Bk
B FRATTI) AR BElm] 26 BRIl B E o A TR G 58, DA B Pod i it 1n)
1A A] DALE T1 E2E PSS RFS IR AR 20 FE R 2800 5 S0 1K
TI E2E SRR IR 5 DA T RE i
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221 MSP430 X W ENE

ETIEMW, EB2dE-> HEE#EE-> MSPA30 FFITETIFE MCUs 14420 v J5 {3 N MSP430 T T,
] LS DL RBEE 53 ti.com.cn/msp430

Fa% mA | 2EEit | witEs ‘Eagztffﬁfmu B
& 2-8 MSP430 = T I ¥ YE K 5

7E MSP430 FUT[HIH, A LAEE] 7 MR

o HER: MSP430 HHHLIIEARNG, AL MSPA30 177 i th, PERE, Jr g SRyAbde

o FEEh: K MSPA30 HLA ML, TR P R T AL

o MA: MBI HHNHTERE], BEEART: #F5EAsM. WS, T) H3)
1 B AR -
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o SEWIF: EIX MSP430 B HLHIN FHS W, B AT LT ERUR SRS WA O K
. SCRY RSB R, BB E. PRI BT .

o WIFEIR: W MSP430 HF AL I A EAE kL, A (EABR T U 2% (MSP-FET)
Launchpad. Pt BAR REELP) 1DE &k TH K& GUI.

o HLARTURM: Aboxd e AN P TR TR, AFEEARE TR AR, D¢ MSP430 77

LLYSINALE
o EFEPARI: FHXHEAEENH TR, SIS EART A RAEARE . ARG TN
PRI %

222 MSP430 =5 TE

FFH MSP430 # G — A i, W R s (BL MSP430FR2311 SM5]) o« 1% T [HiH £t 7 1% MSP430
[(—Se ARG R (R, WERN, JMEETE , JFREE T — Sl Bt iS58 R
PaR, P amEARLRE.

R/ HEEHIEE (MCU) v/ MSP430 EBMEFEMCU v A TEREEE
MSP430FR2311 @ s

MSP430FR231x ;B &5 S Hi=H28

MIEE MSP430FR231x iR &5 SHUTHIRE R (Rev. D) | FELEIETR

THSFNESUR RevE) | EEHIEE

ERE

MSP430FR2311 Device Erratasheet (H3AZ)

& 2-9 MSP430 = 54 T T
P2 AR 7Y 2 A S R

FEEAES | PO | BbEHR | TBSRE | SRS

rwal sm =
FERIFES
2 IESIHIRT &M ik
Features OpAmp, Real-Time Clock, Transimpedance amplifier ~ i ‘ \ i H - ] i ‘ it 1 ‘
Non-volatile memory (kB) 4 u
RAM (KB) 1
ADC 10-bit SAR
ADC: channels (#) 8 D u u J
GPIO pins (#) 16
12C 1 ”
SPI 2
UART 1
BAfE v B ERET MSP430 #B{ELIHE MCU
=]
B 2-10 MSP430 = & TUE

o FRIEMEE. QIERTEAGEE, ThRERIAR NI TR AERISE, AT IR T S A
B A R
o  BORICEE: 5 MSPA30 BFARSC IR BRSO, ZEAE: BT, HoR3CE, meuiam

12



o  WIFMFFR: WitEMRE SR, EEAR: SRS B ), FATA,
CAD / CAE -5 Fl H At B I o

223 MSP430 EEIFERE

MSP430 &R IIFE B4 MCU, B13E K2 560 D77 . A =Ry i2:0] LLES B o 4R 3 fr s i
MSP430 #514.

o HIT MSP430 77 i 82 TUTH ke

7F MSP430 UL P S ZAP SN TR (1 L8t (EH DU R T A, EnfLPus R 7R 4 A
BRI MSP4A30 28F. Bhabh, 0T DU A Ze I il 8 as A b T TR R

2 2-9MSP430 5 %R

Part FRAM RAM | ADCType GPIO Package Features UART | SPI 12C Comparator Price
MSP430xx -KB -KB SAR/SD = = = = = = =

P—
ST
& Features -~ e e
””””””””””””””””””””””
ooooo latile ADC:
mmmmm @ —————@® chamnel ———+o
(kB) (#)
RAM (KB) GPIO pins
*r—0 *r—
ADC v Package v
Group & Non-volatile memory A
)
e

2-11 MSP430 18 &
BATHA 18 MSP430 (KRN, WIRZS, 3, B/~ 8h, FER R . X T75 Eik X sege 4,
T IR 14 Do

[ Package size: mm2WxL v
(PKG)

1 O Rating ~ |

O Catalog

O HiRel Enhanced Product
O High Temp

O Military

O Space

B 2-12 FES %
o W ARGSHEEI
£ “SEEH” T, TIAFRME T RENIMFR TR . BT IR i 2o sy i g v AR
FIFEE T MSPA30MCU ISH #it. Bhabh, FIF En] DISRAFRE RS 530 s SORs, 3,
fiift:, BOM FIH ALk
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MSP430 B{EINFE MCU - SEigit

s ®E 328 Mgt BB MR
& guibihinie—— 715 Vin vin BE/AER W Vout lout Output ik
(v) (V) s A (V) (A) Power
P Eoi 37 Q (Min)  (Max) s (Nom)  (Max) (W)
nE £
wEERE TIDA-010081 - EBF I - - - - —_ - -
N 56 BERREENEE Ak
AR 2 94%, ABERAKE I
8 1kw ZiR/ERESF 23]
Tk A igit
MABFFER TIDA-050026-23882.1 i@ a4 57 |solsted DG 48 1.26 60 POE
- 24-Port (2-pair) =
power sourcing i@
equipment reference &

design for multi-port

RIESNERBRS =G applications

& 2-13 MSP430 &% ¥ it

o it MSP430 LAY F
N TS, A FHRME T AT ER A N R B R, A RIS RS FHER .
FETETH |
e

MSP BiZHIBeIAE SIS ABRME, BFIENBEIRENAFSHNANAER K, X
SEHEMZHBAFMSNRNIEE, iSNSRERAIMEE, 3255 RFID, NFC A,

#e =
o BENFE - TEEIL: 100uA/MHz o BAREMOINBAEYE, BEBEMEREE
e Energy Trace++™ iR{tk o BFANBbED
o BRIAIER 10 hEEMRGE o AR AERFEE
o NFC {41 ROM 2 #I58 * OIRiET, BAEEMGIPED
e H CapTlvate™ L, BAMREBRE o HOBEARTRHNREH, BESBEE
£ 0.9pA, HLBRMEREX 10V rms, F @it 15 &, RUPIKASTSRETFEH
TRHERER TR
s8%@it Ia ;|
ETFARBEEN SRS MSP-CAPT-FR2633 MSP430FR2633
BE NFC IBSREANER MSP-FET MSP430G2533
ENERGYTRACE MSP EnergyTrace™ MSP430FR5969
wiF
MSP430FR5739
CAPSENSELIBRARY
MSP430F5529

& 2-14 MSP430 . F 451
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http://www.ti.com.cn/zh-cn/microcontrollers/msp430-ultra-low-power-mcus/applications.html

3 PCHMHTRER

31 PCHETA

T AEAN[F] MSP430 FifE T H Z Al ffixd L. 5T MSP-GANG programmer, ‘& H #3437 £ MSP-GANG
fEf . X FHAb 44T L E, W MSPflasher B¢ BSLscripter 25, T4 73] UniFlash .

R 3-1 5T AN
FRAE CCS | IAR | UniFlash | Energia

AR v v v
o RESAIRREY v v v
JTAG/SBW F#( | v \ \ \
Bootloader \

Windows %25t | v v v v
Mac0S &%t v \ v
Linux &4t v v v

CCS% : Code Composer Studio(CCS) +& Tl $2AL 4 2% IDE T. B, RISk T TIResource Explorer. Ul
Toi2 R MSP430, 1157234 MSPA30 FET Drivers .
o JFEELTUMA: CCSIDEfor MSP430
e M FM: CodeComposerStudio User’s Guide
o FESUIMH: CCSStep-by-step Workshop for MSP430
o MJi%EH: (Youtobe) : Getting Started with Code ComposerStudiov9.3
o MSP430 AHIERAF K P
o CCSdocumentation MSP430™ Assembly Language Tools User's Guide
o MSP430™ Optimizing C/C++Compiler User's Guide
o MSP430 Embedded Application Binary Interface Application note
e CCS WEERGIH H L A
o TlResourceExplorer: il MSP430 FrEAHICH R A .
o EnergyTrace: HTHACIHFERIARID 200 T, W H T AR =N FHFE ) SOFE RSO
o ULP (Ultra-Low Power) Advisor: T LA F] A ARG $E 4t PR DIFE i oicd W T A .
IAR EW430: IAREmbedded Workbenchfor MSP430 (IAR EW430) & IAR /A FIHE L % =75 IDE T. ..
o FEMLTIM: IAREmbedded Workbenchfor MSP430
e I/ F: 1AREmbedded Workbench® IDE Version 7+for MSP430™ MCUs
UniFlasho : UniFlash #& TI AR &AL FS 7 ITAG 1 BSL 1) GUI gafE T H. RSP T, ALH:
Wk T4, PTHRZEE Berh 120 BRA B UniFlash SCRFIGR EOCHE. nJeikiln) MsPa30, k23

MSP430 FET Drivers.
e FAMNTLM: UniFlash
L4 ﬁﬁ)ﬂiﬂﬂ:

o UniFlash Quick Start Guide
o Programmingthe Bootloader of MSP430™ Using UniFlash

Energia: Energia /& MEXEFA TR IDE. & A RIFHI S #7615 MSP430 [1] LaunchPad.

e JPHiTUMH: Energia

MSP430-GCC: MSP430-GCC & 1 R ZR A1 TR C/ C++4mifas L HEE, nJXT MSP430 I MSP432
g i) 2 ) s A R RN S8 AR

e FEHiTiTH: GCC-OpenSource Compilerfor MSP Microcontrollers
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http://dev.ti.com/tirex/explore
http://software-dl.ti.com/msp430/msp430_public_sw/mcu/msp430/MSP430_FET_Drivers/latest/index_FDS.html
http://www.ti.com/tool/CCSTUDIO-MSP
https://software-dl.ti.com/ccs/esd/documents/users_guide/index.html
https://software-dl.ti.com/ccs/esd/documents/users_guide/index.html
https://software-dl.ti.com/ccs/esd/documents/users_guide/index.html
http://dev.ti.com/tirex/explore/node?node=AKAmQtLJXiWPAdypsh.3Eg__FUz-xrs__LATEST
https://www.youtube.com/embed/2W0ZHO0vzJE
https://www.youtube.com/embed/2W0ZHO0vzJE
https://www.youtube.com/embed/2W0ZHO0vzJE
http://www.ti.com/lit/slau131
http://www.ti.com/lit/slau132
http://www.ti.com/lit/slaa534
http://dev.ti.com/tirex/explore/node?node=AMZZpBECR3W8VADs4TntfA__FUz-xrs__LATEST
https://www.ti.com/tool/ENERGYTRACE
http://www.ti.com/tool/ULPADVISOR
http://www.ti.com/tool/IAR-KICKSTART
http://www.ti.com/lit/slau138
https://e2e.ti.com/support/microcontrollers/msp430/f/166/t/886022?tisearch=e2e-sitesearch&keymatch=ccs%20generate%20txt
http://software-dl.ti.com/msp430/msp430_public_sw/mcu/msp430/MSP430_FET_Drivers/latest/index_FDS.html
http://www.ti.com/tool/UNIFLASH
http://software-dl.ti.com/ccs/esd/uniflash/docs/v5_0/quick_start_guide/uniflash_quick_start_guide.html
http://www.ti.com/lit/slau799
http://www.ti.com/tool/ENERGIA?keyMatch=ENERGIA&tisearch=Search-EN-everything&usecase=part-number
http://www.ti.com/tool/MSP430-GCC-OPENSOURCE

3.2

MSPDS: MSP R HER: H1 PC (A B4 ZE LA MAE MSP-FET 251 T B Fig 7 AN RE 4 k. 1E
R ANFFHIREHAE, T 3 X MSP430 3R T H
o FEHLTUH: MSPDebugStack

MSP430 34 &K TRAE

MSP430Ware BEERNR: ‘& /2 MSP430 FIEIMAE G, AT LATEED A P AR st ik i Mspa30 A0S, it
AP FM, AR RE LU MSPA430 IKANFEFT FEE LT S8 R 2 /P . )3 1 MSP430Ware
£E % E] TI Resource Explorer H', 7] PAfE CCS AT _EiEA T ¥

o JFENLITIIH: MSP430Ware for MSP Microcontrollers

o UMFIEAINA

boot_loader captivate driverlib

dsplib eclipse energy_measurement
examples flowesi fram_utilities

grlib iec60730 igmathlib
msp_flasher pmbuslib smbuslib

touchpro uninstallers usblib430

usslib license € manifest

€ release_notes

3-1 MSP430Ware B 2R BRI &

o ARG RH:
»  Examples: A8 FETIFRARAE M 2747 SR ARG R0 . SCRF CCS. 1AR,
= Driverlib: & MSP430 XS Fr & (YR SO, BIFEFTAHR. SO, SCHF CCS. IAR.
o LA AR E (BE GUIL JE3CM . ARER GRS SRS -
»  ZR It E Captivate (CapTivate Design Center and Software Library) usslib (USSSwlib)s
energy_measurement (Energy Measurement Library). usblib430(USB Developer's Package).
flowesi (Linearand Rotational Motion Detection Library). Dsplib (DSPLib) . B 24555

1iz—H—

52.1 =T1.
o HAMM AR (BETESCHE . BIRRAARR RS0
» R E grlib(Graphics Library) iec60730 (IEC60730 Library) igmathlib (IQmath
Library)s pmbuslib (PMBusLib)~ smbuslib(SMBusLib) -
o HAhEA.
* boot_loader: % bootloader Fl customized bootloader HJAHI Y.
» fram_utilities: 53T FRAM FFHER FF A& BIFEFISCRY,
*  msp_flasher: MSP430 A7 24T NERMF, T4 UniFlash fX# .
MSP430Ware TEZRHR: A& 55 ATE TIResource Explorer P[] MSP430Ware. JHATLRSAS FIIBEATUAR A B K
X e, 0] DIFEBHLARCA ) “ Development Tools” SO SEFRR B AR AR TRKHE ZER, A
IDE. ZWfREfF T H. AERE . TPARREE. WA, BEn] DU R #I a0y, e FEEA
.
o “HTUM: Online MSP430Ware
o MFRHFANH
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http://www.ti.com/tool/MSPDS
http://dev.ti.com/tirex/explore
http://www.ti.com/tool/MSPWARE
http://dev.ti.com/tirex/explore/node?node=AOoUSWKvloXdEYnr-AvHSQ__IOGqZri__LATEST

3.1

e [ -

A / Software / MSP430Ware (3.80.09.03)

|4

MSP430Ware (3.80.09.03) -

i Development Tools
m Devices

B Libraries

Description

Quicken your development time with MSP430Ware, a tool for navigating the available
resources that support MSP430 and MSP432 devices. Using this GUI or clicking through the
folder tree to the left, we offer code examples, software libraries, datasheets and other
resources - all at the tip of your fingers.

MSP430Ware

AT

& 3-2 MSP430Ware ZE 2B iRk N &

o Developmenttools: CFEHMRE]. AR, IDE TR, Bies TR, k. K
RIS S o
Devices: 15 /AN [H] MSP430 2 AR Xt B R GBI R
Libraries: .7 3zl PEEY S 2 2

MSP430 #H 55 K] GUIs

NT IR I RIBOE AN, TR SRR TR T AR GUI.

CapTlvate™ DesignCenter: FIT R HEMAE MSP430 ) R il AL SRR A ) — i B
Ultrasonic Sensing Design Center: F-T AR EERTE MSP430 11 75 It dok A Jels AN () —3ay 0B U
Energy Measurement Design Center: fE1%3ET MSP430i20xx Fl1 MSP430F67xx FT /& L AEAG MM FH 1)
PUEH & T A

MSP430 USB Developers Package: i &7 & 5T USB ] MSP430 Tl H BT (1T A5 2 ELREAAD Fl7R
1 SR P B R AR

FlowESI GUI for flow meter configuration using the Extended Scan Interface (ESI): FlowESI B FH 5+
[ RV N ESIBEHOIT R EACHS, MLmAT e i8R B ui e, Ref i 3
A LC AR BERIE LRy R R e L

MSP Graphics Library: FHT/ERAEITEERIIREK ) MSP430 A% EIEH P #i . %F T Image
Reformer Tool, ‘E4& HT K46 UG K/NFIE (A7 01T GUI FE )T

Digital Signal Processing (DSP) Library: —#H%1%} e st Al =i 5 ik (145 S Ab BE e 0% . 17 DSPLib
GUI 1] LS Bl PR vH IR s
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http://www.ti.com/tool/MSPCAPTDSNCTR
http://www.ti.com/tool/MSP-ULTRASONIC-DESIGN-CENTER
http://www.ti.com/tool/MSP-EM-DESIGN-CENTER
http://www.ti.com/tool/MSP430USBDEVPACK
http://www.ti.com/tool/FLOWESI-GUI
http://www.ti.com/tool/MSP-GRLIB
http://www.ti.com/tool/MSP-DSPLIB

4 BAXKERE

4.1

4.2

BRI

Datasheet>k: Z P/ T #F0 MSP430 IS HF D Re Bl 5 2., &SI I BE. AR e Al
MSP430 A GHITERESEL . NIE T, WERRHE . P ma ey =R REES 85, &I
K MSP430 [IHEARZ A,
o HTETIE W _EA N MSP430 4 T E R 3% SR .
Family user’s guide v : 1% CRY FEAEH T MSP4A30 [HC B 7 s, AL REEABR T cPu A4 %
I SR TAERIURTAE R 27 A0 B 7
e Flash &%:
MSP430x1xx FamilyUser's Guide
MSP430x2xx Family User's Guide (i)
MSP430x2xx 5511 H] 45
MSP430i2xx Family User's Guide
MSP430x4xx FamilyUser's Guide
MSP430x5xxand MSP430x6xx Family User's Guide
e FRAM %J:
o MSP430FR4xx and MSP430FR2xx Family User's Guide
o MSP430FR57xx Family User's Guide
o MSP430FR58xx, MSP430FR59xx, and MSP430FR6xx Family User's Guide

Erratadk : ‘BRI MSP430 AH G R FIBARA AERL LU Iz 50 R« DhREE St i fiih. ok, 1%
SASIEHER T HBIG . RN RIS . FE MSP430 PR TR RE Y, e 1% Bk 2 — el

o IHTETI B W AR MSP430 7 U F R #i% SRy

Applicationnote: HX MCU A & . #M&ELEAR R F AR SRS, X2 ELE Tl.com BRI M H WL
BRSO IEAL,

White paper: £ 5< MCU A& & A EEARN B BRE A Ao

Technical article: AR TEANT MCU S AMEELEARN HNA . FHERHESHEANE, (HR RS,
o iR AT blog: Embedded processing

B BAF

MSP430 code examplesk: MSP430 code examples /& C B 4w 155 9n'S AT 7 as HARHD, 8% Dl
JE f81 35 (1) 7 ST R B AN MR, MSP430 A B RITh RE. (RN SkF CCs AT IAR .

o FEELUIIH: 1HTE MSP4A30 77 GUET RIS AL A K.

MSP Driver Library: &N 2728 IR E 4R SR el etk e i) AP BREU%E T PR IO FE 2
7R WA {8 DriverLibAPI. [HJI SZRF €CS AT 1AR o {5 FH Driverlib 2 f#F & KALTH , (H 124k
MCU iz 17 3%,

FEEL DI : MSPDriverLibrary

MSP430™ Value Line Sensing Function Code Examples: ‘T /&3& T MSP430FR2xxx HJ 25 MUAL 7~ 5] 4
Hro BB R N S R A A DiRe It a8 . AN/ A KRB A
Hl%%. EEPROM %%,

e JEELTITA: MSP430™ Value Line Sensing Function Code Examples

FHo A library: X HAth library & 2% MSP430 software devel opment kit — 4.

O

O O O O O
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http://www.ti.com/lit/slau049
http://www.ti.com/lit/slau144
http://www.ti.com/cn/lit/zhcu032
http://www.ti.com/lit/slau335
http://www.ti.com/lit/slau056
http://www.ti.com/lit/slau208
http://www.ti.com/lit/slau445
http://www.ti.com/lit/slau272
http://www.ti.com/lit/slau367
https://e2e.ti.com/blogs_/b/process
http://www.ti.com/tool/MSPDRIVERLIB
http://www.ti.com/tool/MSP430-FUNCTION-CODE-EXAMPLES

TI-RTOS: TI-RTOS J&41Xf TI filds il 3 HE L ) 60 D) S #R4E G SCRF MSP430 IRIGHTTR A2
2.20.00.06 (6/22/2016) . HEFEIEAEHITR]. FATEEAZLE MSP430 _EALH] RTOS.
e FEHNTUIH: TI-RTOSProduct Releases and Download Links

FreeRTOS: FreeRTOS /&K1 M Al Gtk S R4 E R4, Q3G Kernel F1—ZH AN 53T (1
e Productpage: FreeRTOS

43 PRB/BATEE
N2 T AT I ANE] MSP430 g T 2 8] (10 b DA AN [R)gm A2 7 12 TRl EE
R 4-1 7 RBE T ERAE N
FRAE | ez-FET MSP-FET  eZ-FETLite ~MSP-FET430UIF MSP-GANG | REF430F Rocket

JEES R TR A AR e T A A

4 2 JTAG v v v v

2 2 JITAG(SBW) v v v v v v

BSL L HL B Pk v v v

MR %, USB % UART | v v

Y #E ccs/1AR v v v v

F#F UniFlash v v v v v

EnergyTrace v v

N FEIER | ERIER | PERIFR | PRRIER FE e Ll LR

4-2 AR TR TFTHF R xT

LR | SBW JTAG | BSL Main memory BSL
ERE v v
TET Mok v v v v
TEGE 2 4 2~3 2~3
fil &% 51 BEI(RST, TEST) | v v v
JERTRISNe 2 2% ITAG 4 2% ITAG UART/SPI/I12C/USB UART/SPI/12C/USB
[/ L ITAG A/ SI I | b sBw FEREE R ERE | mE R NEREF I | SCRE L BsL

8 #¢ (Debug probe) : FEIEARIIE CRFITE MSP430 1 JTAG A1 SBW 1210 A BT & T .
THTER, CCS9 R Fr=FiHiR%%: eZFET. MSP-FET F1 MSP-FET430UIF.

TEES: FBEBE L THTRET FEI TR, FZEAHE MSP-GANG 1 Rocket.

L4 ﬁHF'%:*ﬂﬂ*

O

o

MSP Debuggers User's Guide (&)
MSP430 fif T H H 7 $5/

o AHI

o

MSP-FET% : LI RER A MSP430 Rk AS. i FUE AIE, Bt H A 100mA.

= AN . MSP-FET MSP MCU Programmer and Debugger

eZ-FETh : —FMIEEA ) MSP430 1ik#%, 5 LaunchPad FCE . BEAh, H R E

= PR 15 Z AR Launchpad 77 & U]

MSP430_ezFETLite: —F{IRAATT MSP430 1iX#%, 5 LaunchPad BLEHIE . 5 eZ-FET fHLL
FHERZ LT EnergyTrace Dhft. [AIN &t 2N MSP430 ik #5.

= AT . E 2% MSPA30F5529 LaunchPad kit )77 i T T o

= JFURRRAHIE: MSPA30_ezFETLite

MSP-GANG: MSPGang F#@ ASCHFfIAAD, FEMTmAr=kbesk. Bl U/ERA PC
I ANBIEDL N BMUEAT, SCReIRI X 8 /N MSP430 i3 AT4m 2.

= PEALTATE: MSP-GANG Production Programmer

Rocket : ‘5 UniFlash BCA {8 BEXT AL EAT TR RR. T1 SR AL ACRS FORE 2F5 1t
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http://software-dl.ti.com/dsps/dsps_public_sw/sdo_sb/targetcontent/tirtos/index.html
https://www.freertos.org/
http://www.ti.com/lit/slau647
http://www.ti.com/cn/lit/zhcu019
http://www.ti.com/tool/MSP-FET
http://www.ti.com/tool/msp-exp430f5529lp
http://software-dl.ti.com/msp430/msp430_public_sw/mcu/msp430/MSP430_ezFETLite/latest/index_FDS.html
http://www.ti.com/tool/MSP-GANG

= PEALTIMHE: MSPBSL Rocket
o REF430F: — MR A=A ek TR, SRS . nTH T2% 20 JTAG Gl H PR
» FENYTUH: Elprotronic, Inc. Replicator for MSP430 MCU
» P FM: MSP430Programming With the JTAG Interface
o MSP-FET430UIF: F—fX[{) MSP430 iilas, T MSP-FET B, HHT T B OA I,
»  PENTUE: MSP-FETA30UIF
o EnergyTrace: H T-RACTHFERIAGS 0T TR, BT FH TS AR - AR P DIFE IO, A5
AT FOBEA 3853 o RS 7058 BAE CCS R IAR H o
= FEYITLH: EnergyTrace Technology
»  F/FM: ULP Advisor™ Software and EnergyTrace™ Technology
o USB2ANY 2 [EHCSAS: USB2ANY #z [I&E Fl 48 T B T3 Fert- S Lisie USB & 4 P A
BL(EVM) o B SR 2R R DL BSR4 3.3V A 5V HLIE
»  PERL T : USB2ANY interface adaptor
» FHPFM: USB2ANY Interface Adapter User's Guide

Bootloader(BSL): ‘&5 e 7EH ) HI [E{LE] Flash 5% ROM R IR A4-TH FE 7, 2T RAM. main
memory- information memory Z¥[H] A ALGE S, il S, AT gadfEd, FHHEERED
AT RST AR B . SRR IEIRTT i 2% 68 MSP430 (1] datasheet 111 Bootloader (BSL) % 74

SE Hil4k BSL ) Ffr:

o Flash-Based BSL (37 F MSP430F5x il MSP430F6x): Tl it {7i%7E Bootloader(BSL) memory %%
[E]rh BSLVRARHY, {HAZT7 S0 SAFAl s (B SRS VR B o

o Main Memory BSL (SZFFFTA MSP430): Tl A% PRI AELE mainmemory 25 (8] /Y Main
Memory BSL 1l F23K - A& e il (1) BSL. %5 %8 RIG R o, (H T BASMNIIAAAE 2500 o

7o UM : Bootloader (BSL) for MSP low-power microcontrollers

PRA:

o  MSP Bootloader (BSL) Overview

o  MSP Bootloader(BSL) Options

P Tk

o MSP430™ Flash Devices Bootloader (BSL) User's Guide

o MSP430 FRAM Devices Bootloader (BSL) User's Guide

Application notes:

Creating a Custom Flash-Based Bootloader (BSL)

Launchpad-Based MSP430 UART BSL Interface

MSP430 Bootloader With SimpleLink MCUs

MSP430 Bootloader With Sitara Embedded Linux Host

MSP430 Firmware Updates over [2C using Linux

MSPBoot—Main Memory Bootloader for MSP430 Microcontrollers
MSP430FRBoot—Main Memory Bootloader and Over-the-Air Updates
o Qver-the-Air (OTA) Update With the MSP430FR57xx

O O O O O O O

4.4 FFRIR

HAr 7B W ERAE LR s B &AM, Launchpad 5 Target socketboard 5Ef7 ZESEE R T MSP430 [¥)
BNRG . i EEEAR, ETRSIR, GEN MSP430 R YL EM: . EVM board FT TI
reference design F3MbL, #BN ARG MM . A N AU E fSYS EEE), W/ E T HiRE T WK,
HEBERIEFE . 1 BoosterPack {4 Launchpad HI# iR, F-21im) A B4
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http://software-dl.ti.com/msp430/msp430_public_sw/mcu/msp430/MSPBSL_Rocket_FW/latest/index_FDS.html
http://www.ti.com/tool/REP430F
http://www.ti.com/lit/slau647
http://www.ti.com/tool/MSP-FET430UIF
https://www.ti.com/tool/ENERGYTRACE
http://www.ti.com/lit/slaa603
http://www.ti.com/tool/USB2ANY
http://www.ti.com/lit/snau228
http://www.ti.com/tool/MSPBSL?jktype=recommendedresults
https://training.ti.com/msp-bootloader-bsl-overview
https://training.ti.com/msp-bootloader-bsl-options
http://www.ti.com/lit/slau319
http://www.ti.com/lit/slau550
http://www.ti.com/lit/slaa450
http://www.ti.com/lit/slaa535
http://www.ti.com/lit/slaa755
http://www.ti.com/lit/slaa760
http://www.ti.com/lit/swra500
http://www.ti.com/lit/slaa600
http://www.ti.com/lit/slaa721
http://www.ti.com/lit/slaa511

X 4-3 FF RIR L&

IR | Launchpad | EVM board Target socket board ‘ Tl reference design BoosterPack
W ER ez-FET | v v/ X
EIEEIRE v V/X v v
By v v v v
BT BT B REPMRITR | RE MCU Hifs RBPIFRTT 5 5 LaunchPad %
N H B R BANAMZE | ATFCAMA/ED | BRRENANSE | ToREEE S R
MSP430 R{SH T SRS

Launchpadk: B/ TI A " KIS T eZ-FET MERRUA MSP430 HEA M. B B 4B, (H
51t K Z % MsP430 51, F AN E Launchpad fffEfE—itd, DIFFRECERNAS. CRATK
MSP430 N R I ik
o “HHTUM: MSP430FR2355 LaunchPadkit
o “HLTUR: MSP430FR2433 LaunchPadkit
s MSP430FR2311 LaunchPadkit
MSP430FR4133 LaunchPadkit
MSP430FR5994 LaunchPadkit
MSP430FR6989 LaunchPadkit
MSP430FR5969 LaunchPadkit
MSP430F5529 LaunchPad kit
° MSP430G2x LaunchPad kit
o FAHNTITH: MSP430FR2476 LaunchPadkit
Target socket board: —FfS7FF JTAG Al BSL AR ZIF FEE R MR, AR EBEH M & Bl T g
MSP430 5| il SR S Bl e 7 BT 1 MSP430 & 41, HAR_Eff) MSPA430 5 ] v«
o P F Mk : MSP430Hardware Tools User's Guide
o FEMNTUME: 5SS MSPA30 M LU B RS R —FE .
EVMboard: &%y MSP430 LA FTT A, e 2Rl s, RS Itk . A REAS I ST R
PR . S BB AT . BRAFIE AR AME, % PR MSP430 ML S $R Ik 2%
e JEHhAIEK: MSP430EVM boards
Tl reference design (Reference design / Tldesign) : ‘B4 X125 MSP430 ANz, WIHAERE
WL BYE mAEHSE, B 7B, MRS PR &gt 2% . 5 EVM board X
AERTEIELE T BEMIESE, ZB 0 RHAX Eb .
BoosterPack: BoosterPack™ffifff- 5t TI A H it (2 SI AP P DL el =R 6 . B AT A
53 MR, JUTEE THTE TR, [, BoosterPack IZMER TS LaunchPad™ g 45
FIFEES o
e JFEfMFIZ: BOOSTXLseries product list
e )" FM: BuildYour OwnlaunchPad™ or LaunchPad BoosterPack™ Development Tool

R R R R R
B0 B0 B0 B0 Eo Eo Eo

S E s s e
BEEEEEEES
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http://www.ti.com/tool/msp-exp430fr2355
http://www.ti.com/tool/msp-exp430fr2433
http://www.ti.com/tool/msp-exp430fr2311
http://www.ti.com/tool/msp-exp430fr4133
http://www.ti.com/tool/msp-exp430fr5994
http://www.ti.com/tool/msp-exp430fr6989
http://www.ti.com/tool/msp-exp430fr5969
http://www.ti.com/tool/msp-exp430f5529lp
http://www.ti.com/tool/msp-exp430g2et
http://www.ti.com/tool/LP-MSP430FR2476
http://www.ti.com/lit/slau278
http://www.ti.com/microcontrollers/msp430-ultra-low-power-mcus/reference-designs.html
http://www.ti.com/sitesearch/docs/universalsearch.tsp?searchTerm=BoosterPack
http://www.ti.com/lit/slaa542

5 MSP430 ZHE ¥ RE

5.1 & FAH32H] application notes

AR HIH T BT MSP430 2 HAMHEI15 %% 1) applicationnotes .
o YuiF FEEIRA:

o Software Coding Techniques for MSP430™ MCUs
o MSP Code Protection Features
o Understanding MSP430 Flash Data Retention
o Mixing Cand Assembler With MSP430™ MCUs
o Design Considerations When Using the MSP430 Graphics Library
o Optimizing C Codefor Size With MSP430MCUs: Tipsand Tricks
o DebuggingFlash Issues on the MSP430 Family of Microcontrollers
o fhfk:
o MSP430 32-kHz Crystal Oscillators (FHfil)
o MSP430 32kHz [ TRHE; 28
o MSP430 LFXT1 Oscillator Accuracy
e ADC:
Modulator clock
1 To CPU/DMA
et L AT Decimation Comersion | mam——
W;'Ur}]%m- — pm}[ Modul ilter
Modulator output <___] Output encoder
Modulator input [ Input decoder 23456
SD24 B Gunverter!)1
K 5-1 7 & iE Sigma-Delta ADC 1~ = H

o AGlossaryof Analog-to-Digital Specifications and Performance Characteristics
o ADCWakeand T Transmiton Threshold Using MSP430™ MCUs
o DesigningWith the MSP430FR4xxand MSP430FR2xx ADC
o DesigningWith the MSP430FR58xx, FR59xx, FR68xx, and FR69xx ADC
o General Oversampling of MSP ADCs for Higher Resolution
o High-Speed, Analog-to-Digital Converter Basics
o Howdelta-sigma ADCs work, Part1 (HHihR)
o A3 ADC TAEJEEE, 28 1#5)
o Howdelta-sigma ADCs work, Part2 C(EoHThR)
o A3 ADC TAEJRFE, 25 2#7
o Implementinga Thermocouple Interface With ADC12 A
o Low-Power Battery Voltage Measurement With MSP430FR MCU On-Chip VREF and ADC

o Oversamplingthe ADC12 for Higher Resolution
o Jiﬁilﬂ
o Understandingthel2CBus
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Implementing a UART Function withthe 8-bit Interval Timer/Counter

SP11/0 Expander Using Low-Memory MSP430™ MCUs

UART Software Controlled RGB LED Color Mixing With MSP430™ MCUs
UART-to-12CBridge Using Low-Memory MSP430™ MCUs

UART-to-SPI Bridge UsinglLow-Memory MSP430™ MCUs

UART-to-UART Bridge Using Low-Memory MSP430™ MCUs
Enablinglow-Power Windows 8 HID Over 12C Applications Using MSP430 MCUs
Implementing SMBus Using MSP430 Hardware 12C

Software2Con MSP430 MCUs

Solutions to Common eUSCland USCI Serial Communication Issues on MSP430 MCUs
Using the USCI I2CMaster

FRAM:

O O O O O O

FRAM FAQ
EEPROM Emulation Using Low Memory MSP430™ FRAM MCUs

Maximizing Write Speed on the MSP430™ FRAM

MSP430 FRAM Quality and Reliability

MSP430 FRAM Technology—How To and Best Practices (&#ThR)
MSP430 FRAM 0K - 8 B J7 VAR e Sk

PWM:

Analoglnputto PWM Qutput Using the MSP430™ MCU Enhanced Comparator
Dual-Output 8-Bit PWM DAC Using Low-Memory MSP430™ MCUs

PWM DAC Using MSP430High-Resolution Timer

Using PWMTimer_Basa DAC

RTC B4

O
O
O
@)
@)
£
O
O
@)

External RTC With Backup Memory Using a Low-Memory MSP430™ MCU
Simple RTC-Based System Wake-up Controller Using MSP430™ MCUs
ULP Temperature-Compensated RTC on MSP430F6736

Using the MSP430 RTC_B Module With BatteryBackup Supply

Usingthe Real-Time-Clock Library

I 2%«

External Programmable Watchdog Timer Using MSP430™ MCUs
Multiple Time Bases on a Single MSP430Timer Module
Using the MSP430 Timer_D Modulein Hi-Resolution Mode

Smartanalogcombo: ]t & ) Op-Amp + Programmable gain(PGA) +12-bit DAC

£ 0p Amp inverting input

To other peri { 0p Amp inverting input

reference
—— 00
01
— 10

{4 0p Amp output

O
Inverting
ampliflying
Follower Yo

I®

= Programmable
gain

Paired Op Amp output

From paired smart
analog combo output

K 5-2SAC R EHE
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Half-wave rectifier circuit with MSP430 s martanalog combo

High-side current-sensing circuit design with MSP430 smart analog combo

How to Usethe Smart Analog Combo and Transimpedance Amplifieron MSP430FR2311
Howto Usethe SmartAnalog Combo in MSP430™ MCUs

Low-noiselong-range PIR sensor conditioner circuit MSP430 smart analog combo
Low-side bidirectional current sensing circuit with MSP430™ smart analog combo
Strain gauge bridge amplifier circuit with MSP430 s mart analog combo

Temperature Sensing NTC Circuit With MSP430 Smart Analog Combo

Transimpedance amplifier circuit with MSP430 s mart analog combo

Single-supply low-side unidirectional current-sensing circuit with MSP430 SAC

Low-energy accelerator (LEA): FEfFITRMEREL, TG cPU S Y, HTREGFTLH.

MSP430 peripherial bus

O O 0O O 0O O o0 O o0 O

Peripherial interface

Low-energy accelerator core
multi-level harvard engine

Memory interface

LEA internal memory
* Commands LEA data_l memory
* Coefficients (Share with system)

* Constants

MSP430 memory bus <+> 16 bit / 32 bit bridge

] 5-3 1% Dy #E 0k 2% s = B

o Benchmarkingthe Signal Processing Capabilities of the Low-Energy Accelerator
o Low-Energy Accelerator (LEA) Frequently Asked Questions (FAQ) (BT

IRINFE NI AS (LEA) 5 U0 19) @R (FAQ)
LCD:

Designing With MSP430™ MCUs and Segment LCDs (&5l )

{5 MsP430™ Mcu F B LeD AT it

Driving Large LCDs with LCD Peripheral of the MSP430

MSP430 1/0 H 3K 5B 30 LCD it it ]

MSP430F415 7E LCD 75 AT A 388 i v

Software Glass LCD Driver Based on MSP430 MCU

Use of Two MSP430s to EnhanceSegmentLines for Larger LCDs

M Flash 51T 2| FRAM R 51

CodePorting From MSP430FR2000to MSP430FR2311 MCUs

Migrating From MSP430FW42x Scan Interface to MSP430FR6x8x/FR5x8x ESI

Migrating from MSP430 F2xxand G2xxfamilies to MSP430 FR4xxand FR2xx family (& #HihiR)
M\ MSP430 F2xx Fll G2xx & F1iT# £ MSP430 FRAxx £l FR2xx 5]

Migrating from the MSP430F2xx Family to the MSP430FR57xx Family (#:#i i)

M\ MSP430F2xx 513 #4 4% MSP430FR5 7xx 4]

Migrating from the MSP430F2xx,G2xx Family to the MSP430FR58xx/FR59xx/6 8xx/69xx
Migrating From MSP430F4xx Familyto MSP430FR58xx/FR59xx/FR68xx/FRE9xx Family
Migrating from the MSP430F4xxto Family to the MSP430FRAxx Family

Migrating from the MSP430F5xx,F6xx Familyto the MSP430FR58xx/FR59xx/68xx Family

O O 0O O O O O

O O 00O 0O 0O O O o o
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o Migrating from the USCI Module to the eUSCI Module
o Migration from MSP430 FR58xx, FR59xx, and FR6xx to FR4xx and FR 2xx

5.2 RGMRITR

ERX—#B7, AT =/NEE. MSP430 JLHY B 14 40 MSP430 HIHL AL H FRRLA, X4 K
B GUI EAIHLAIFER I K5 kL. Tidesign Z 1151 H T R 782 1 Tl design B 11 TM7E
Application notes — %, 1 T 7E Application notes ISR ¥ i1, HFE =M.

5.2.1 MSP430 LRI
5.2.11  HA B
Capacitive touch sensing: X & — PR IFE AT A A e, B SCRFIZEL. B &5, Bk
R XAkl ESC R R B ORI 3B TR AL B S U R ] FEE
M35

Self-capacitance mode MSP430 CapTlvate MCU

f
f
y

O\ // - ) /W Regulator Oscillator o
£ [/ \ T (74 Dedicated LDO Frequency hopping jibrary
] Frontpanet ; 7 Frontpanel Digital
Capacitive

Drift tracking

Z touch —
Mutual-capacitance mode = > Peripherals
e < it UART/SPUI2G
&y
V.
R Frontpane 7 Frontpar Slider or
wheel
Tx Rx pcs T Rx pes

Kl 5-4 A E RN R E

e EMLTIMH: CapTlvate™ MCUs: Easiestto use capacitive touchsolutions
e GUIF=EhTiTH: CapTlvate™ Design Center GUI
L4 }Eﬁ F‘ %:*ﬂﬂ‘*

o CapTlvate™ TechnologyGuide (HHihi)

o CapTlvate™ £ R 45— fii b it
e 4. CapTlvate™ Technology Training Series
o WIFETE FF Mk

o Capacitive TouchDesign Flow for MSP430™ MCUs With CapTlvate™ Technology(f%#T i)

o KJH CapTivate™ F AN MSP430™ MCU f Ht 28X A Bt i-JEE
e EVM FIHAt7E bR 7
CAPTIVATE-PGMR (eZ-FET™ Programmer/debugger)
CAPTIVATE-FR2676(MSP430FR2676 Target MCU module)
CAPTIVATE-FR2633(MSP430FR2633 Target MCU module)
BOOSTXL-CAPKEYPAD(MSP430FR2522 + Mutual Capacitive HMI Demo)
EVM430-CAPMINI(MSP430FR2512 + Self capacitance Demo)
CAPTIVATE-ISO(Program and Communication Isolator)
CAPTIVATE-BSWP(Self capacitance HMI demo panel)
CAPTIVATE-PHONE(Mutual capacitance HMI demo panel)
CAPTIVATE-METAL(Metal Touch HMIdemo panel)
CAPTIVATE-EMC(El ectromagneti c compatibility performance evaluation)

O O 0O O O O O O O
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e Application notes:

Enablingnoise tolerant capacitive touch HMIs with MSP CapTlvate™ technology
Automating Capacitive Touch Sensor PCB Design Using OpenSCAD Scripts
Capacitive Touch Gesture Software and Tuning

Capacitive TouchHardware Design Guide

Capacitive TouchThrough Metal UsingMSP430™ MCUs With CapTlvate™ Technology
Sensitivity, SNR, and design margin in capacitive touch applications (& Hhi)

A 25 A2 8 H ) R ABUE . SNR NTAL AR T

e Tldesigns:

64 Button Capacitive Touch Panel With CapTlvate Technology Design Guide
Access Control Panel With BLE, Cap Touch, and Software Integration Ref Design
Capacitive TouchThermostat User Interface Design Guide

Capacitive-Based Liquid Level Sending Sensor Reference Design

CapTlvate™ E-Lock Design Guide

Gesture-Based Capacitive Touch Speaker Interface Reference Design (H#Thi)
F T T s Al A 22 Bt

Liquid Tolerant Capacitive Touch Keypad Reference Design (Hz#Thi)

TR 05 A F 25 st A 2 2 i

MSP432 With MSP430 Microcontroller With CapTlvate Technology, Haptics, and LCD
Noise Tolerant Capacitive TouchHuman Machine Interfaces Design Guide
Touch Remote Control Reference Design With CapTIvate Technology

Low Power Touch Through Glass Design Guide

Touch Through Glass With Sharp®LCD Design Guide ( H2H7hi0)

o fdf] Sharp®LCD S % i B il i1 4
5212 R WTCERN
Ultrasonicsensing: 5 HA S35 87 T R FEE W fA V(AR B VR . 3 SE7 i Ay K3 A

J=
TR
MSP430FR6047 Ultrasonic Sensing MCU
V“A‘I

Upstream
Transducer

O O O O O O

O O 0O O o0 Oo0o OO0 O O o o o

418 MHz

Downstream

Transducer LCD control

Transducers.

Sensor pipe
P 133KHz to 2.5MHz

Low-energy
accelerator
LEA)

Reflector e L Reflector

AL
W

& 5-5 & B s i A s B A
e AL TIM: Ultra-low-power SoCsfor water, gasandheat meters
e GUIFZ/M LT : MSP430MCUs Ultrasonic Sensing Design Center
e MHi: Ultrasonicsensing for water flow meters

e M. Ultrasonicsensing forgas flow meters
e EVM boardsxk:

o EVMA430-FR6047 (H F7K A, HeHhi)
o EHTAMKENEEERERTRSESE I
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http://www.ti.com/lit/tidubj7
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http://www.ti.com/microcontrollers/msp430-ultra-low-power-mcus/ultrasonic-performance-sensing-mcus-overview.html
http://www.ti.com/tool/MSP-ULTRASONIC-DESIGN-CENTER
https://training.ti.com/ultrasonic-sensing-more-accurate-and-precise-water-flow-meters
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http://www.ti.com/cn/lit/zhcu625

EMDC demo

o EVMA430-FR6043 (H T 7K ISR, F i)
o JEH T /KRN E KRB ALK T RS R

Application notes:

Frequently asked questions (FAQ) on ultrasonic sensing technology (FH1 i)

K MSP430FR604x MCU ) 7K Yt MR/ it e 11587 P YA S AT DL [ AR (FAQ)
How to Synchronize the MSP430FR6047 Clock System Domains With the USS Oscillator
Waveform capture based ultrasonic sensingwater flow metering technology

Ultrasonic sensing of gas flow

MSP430FR6043-based ultrasonic gas flowmeter quick start guide

MSP430FR6047-based ultrasonic water flow meter quick start guide(F i)

KU PR N IR R

Ultrasonic sensing solutionsubmodules overview

O O O O O O O O O

5.2.13 HRERAN
Energy Measurement: 1% AR A] DLSEHL okl LR FEVA . FER . A IhARITC DTN REE fk i, =22 N

THEER, CRIEREN T DIRERE . B Ffk s .

able

HV Source EMDC GUI

Configuration

esults
Measurement
Engine

Calibration
Algorithm

EMDC uss HID JA Isolation UART EVM or
GUI Bridge Board ' Custom Board

Calibration Factors

. + M( 1
T e e HV Inputs (VRMS, IRMS, Phase Angle)

& 5-6 H3 BB W = A
GUI P2/ JTH : EnergyMeasurement Design Center for MSP430 MCUs
A FMH*: Energy Measurement Technology Guide
MAHi: Energy Measurement Design Center for MSP430 MCUs: Training Series
EVM boards(5iX =4 EVM ALE ) GUI, 15 2% EMDC):
o EVMA430-i2040S( 5 A B RETH iR /N R 5r)
o EVMA430-F6736(AHZ: 0.2 ZukEE)
o EVM430-F6779(=HMIFE: 0.2 ZkE )
Application notes:

o Implementation of a One- or Two-Phase Electronic Watt-Hour Meter Using the MSP430i2 0xx
Tl designs:

ULP Temperature Compensated RTC on MSP430F6736 Design Guide

Single-Phase AC and DC Power Monitorwith Wire Resistance and EMI Capacitor Compensation

Single-Phase Electric Meter With Isolated Energy Measurement
Three Phase Rogowski Coil Based E-Meter Solution

One-Phase Metrology with Enhanced ESD Protection Reference Design

Class 0.5 Three-Phase Smart Meter Reference Design

Battery Management andAuxiliary Power Supply Options for e-Meters Design Guide
Three-Outlet Smart Power Strip Design Guide

Implementing Wi-Fi Connectivityin a Smart Electric Meter

O O 0O 0O 0O O 0O O ©O
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5.2.14 USB2.0

USB integration: 7> MSP430 A EAE/K 7 USB 2.0 #il. 454 MSP430 ] USB Developers Package,
REf KKk USB (1 Rt

e GUI=TUH: MSP430USB Developers Package

e JHJ FMik: Startinga USB Design Using MSP430 MCUs

e Application notes:

o Implementing Wi-Fi Connectivityin a Smart Electric Meter
Android Applications With MSP430 USB on Mobile Devices
USB Keyboard Using MSP430 Microcontrollers
USB Field Firmware Updates on MSP430 MCUs

O O O

5.2.2 Tireferencedesigns

BOOST-IR Infrared (IR) BoosterPack™ Plug-in Module User's Guide (FHihR)
BOOST-IR IR BoosterPack™ i {4ttt

Level 1 and Level 2 Electric Vehicle Service Equipment (EVSE) Design Guide

10s battery monitoring, balancing, and comp protection, 50Adischargeref design
4-mAto 20-mA CurrentLoop Transmitter Design Guide

10-uAto 100-mA0.05%-Error High-Side Current Sensing Design Guide

Power over Ethernet (PoE) reference design forindustrial gateways
MSP430FR2311 IR Reflection-Sensing Subsystem Design Guide

4-1t0 20-mA Loop-Powered RTD Temperature Transmitter Reference Design

Multiparameter Biosignal Monitor Design Guide

TIDM-NFC-RW Design Guide

Ultra-Low Power Blood Pressure and Heart Rate Monitor Design Guide

Highly Integrated, 4% Digit, Low Power Handheld DMM Platform Reference Design
MSP430 Software RGB LED Control Design Guide

ADAS Multi-SensorHub Design With Quad 4-Gbps FPD-Link I1l, Dual CSI-2 Qutput
0-Ato 1-ASingle-Supply Low-Side Current-Sensing Solution Design Guide

Air Quality Sensor Design Guide

SMBus Design Using MSP430 Design Guide

EEPROM Emulation and SensingWith MSP FRAM Microcontrollers Reference Design
Inductive Proximity Sensing Design Guide

Wi-FiEnabled Level 1 Level 2 Electric Vehicle Service Equipment Design Guide

TEC driver reference design for3.3-Vinputs

CaseTamper Detection Reference Design Using Inductive Sensing

ADAS 8-Channel Sensor Fusion Hub Ref Design With Two 4-Gbps Quad Deserializer
Smart Solenoid Driver With Predictive Maintenance Reference Design (F¢#THR )
HA TOUI 4 44 D 008 e F AR OKEh 252 it

ESI + LDCInductive Linear Position Sensing Design Guide

Voice Band AudioPlayback Usinga PWM DAC Design Guide

Memory Emulation Using 1-Wire Communication Protocol Design Guide

+/-1ASingle-Supply Low-Side Current Sensing Solution Design Guide
|O-Link Firmware Update Reference Design LeveragingMSP430™ FRAM Technology (HHTHR)

K H MSP430™ FRAM 52 AR [ 10-Link [ {4 B 55 % % 11
Output Current Sensing and Limit, Plug-in Detectionin Power Bank Design Guide

0O o0 0O O 00 0o OO0 o0 0O O o0 O o O o o o oo oo o o o0 o o o o o o
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Fuzzy Logic Motor Control With MSP430 MCUs
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Stepper Motor Control Using MSP430™ MCUs
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