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Meaning / Explanation

& X/ R

BE/RE |

FRAM Ferroelectric RAM (FeRAM, F-RAM or FRAM) BH 7 2% (FeRAM. F-RAM B{ FRAM)

GUI Graphical user interface Shis Ik |

IDE Integrated development environment AT RKIE

BSL Bootloader g ST

DSP Digital signal processing W55
JTAG(named after the Joint Test Action
Group) is an industry standard for verifying JTAG (BAEMNR TARL) &P E brbr

JTAG designs, testing printed circuit boards WEMR P (TEEE 1149.1 3% , *
programming and debugging after B T8 I, T #8ET S i
manufacture

SBW 2-wire Spy-Bi-Wire interface, a typical JTAG P4 Spy-Bi-Wire #H, ®ITHT
interface for MSP430 MSP430 HIH AT JTAG I8 IREE

MSP Mixed Signal Processor RAS T

CapTlvate | Capacitive sensing FEL 2 B A

uss Ultrasonic sensing R P YR At A N

NVM Nonvolatile memory A7) RVEA Rt A

PC Personal computer AN\ L

OPA Operational amplifier B BURSS
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1 %R
1.1  MSP430 RFIHER
MSP430 s& Texas Instruments A &+ 1996 S GHHER T3 1 —F 16 MARIIFER A ML, HETIES K
AR (NVMD) FI2ERY, BT EZEG WA RY: Flash R5F1 FRAM 751, Hr FRAM RAES T
Flash 1 RAM [ £, IHFELL flash B{ik. Flash R fFE MSP430x1xxx. MSP430x2xxx MSP430x4xXX+
MSP430x5xxx F1 MSP430x6xxx, FRAM Z 5145 MSP430FR2xx. MSP430FR4xx. MSP430FR5xx Al
MSP430FR6xx. H:H' MSP430x5xx/6xx F1 MSP430FR5xx/6xx L 4%k i, W EBIMEECNTFE . MSP430 &
HIFI B IRWIER 1-1 Fs
& 1-1 MSP430 N EHE IR
&%  cPUEM/MHz TAEEME/C  NVM/KB | RAM/KB | SARADC 43#r ‘ GPIOPins 12C SPI  UART
FRAM® 16~24 -40~85,-40~105 | 0.5256 | 0.5~12 | NA, 10-bit, 12-bit | 12~83 | 0~4 | 1~8 | 1~4
Flash 8~25 -40~85,-40~105 | 0.5~512 | 0.125~66 | NA, 10-bit, 12-bit 4~90 04 | 0~8 | 0~4
(1): % FRAM F Flash X1, 152505 AH K1 application notes H (1) FRAM /N5 6
MSP430 ] N7k E B Nk 1-2 Frs i) L.
£ 1-2 MSP430 #}& F3
51 FEH I JeFH S
CapTlvate Module®3), SAC (Smart Analog Combo)®), TIA
FRAM | RTC, DMA, Watchdog, Timer, UART, SPI, 12C, LCD Controller, (Transimpedance Amplifier)t), ESI (Extended Scan
CRC module, AES Accelerator(®), 32-bit Hardware Multiplier(), Interface) @), LEA (Low-Energy Accelerator)®?, USS
SAR ADC, DAC, Comparator, OPA (Ultrasonic Sensing Solution)23)
Flash USB2.0, 24-bit Sigma-Delta ADC, 16-bit Sigma-Delta ADC
(1): X MSP430 HIKFH 4K, 2 H MSPA30FRAxx and MSP430FR2xx Family User's Guide
(2): Xt MSP430 [5G 41k, %S M MSP430FR58xx, MSP430FR59xx, and MSP430FR6xx Family User's Guide
(3): X+ MSP430 W% 4K, 15 S 1 Typical MSP430 reference design
1.2 MSP430 B R4S

MSP430 A2 ARG FE i TI ELR VR PC U T H B R AN B IE A =2 N i S IR 2H .
AT IEFIXPUAD TR EIT . X T MSP430 #)& 3k d, Wik 1-1 sk S RG24
RIFHIZHE . X T MSP430 IR, S HIF 12 M B RAES RS K.

Website: i
Wi» TExas INSTRUMENTS
Tl.com
Code sources: PC programming tools: Programmers: MSP430: Development boards:
1 < I MG I [
r QP [ s | [
MSPWare | ccs | MSP-FET | |
1 1 Rl Ty 1 1
. - :_al.;l- o J“ﬂ:” SBW
Code examples I IAREW430 | eZFET | MSP430 |
| | | | Launchpad
: : ‘ BSL ! !
Driverlib | I ——— | Rocket | |

& 1-1 MSP430 FRItLIRAES RS

MSP430 JF & F/lit
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Code Sources: PC Programming Tools: Programmers: MSP430:  Development Boards: Applications:
° I
I — ! sewutae | I =N
I I 2 BSL | | | 0o
oo
MSPWare | ccs | MSP-FET ! ! - ! 225
| | . | | Launchpad I Building Automation
| — | I I N I
Code Examples 1 1 | 1 |
IAREW430 | |  ezFET | - Sy (e
| | I I I =N
| 1 SBW | | 3 | Grid Infrastructure
| | : a3 I I EVM Board 1
| CCSCloud Ll | ©Z-FET Lite P I I 9
. ! BSL | MSP430 ' ¢ ! @ E
CapTlvate Design Center | — —t— —_— 1 1 1 MW ;
m 1 1 1 1 Tl Reference Design 1 SRR IaRery
e Rocket x
|  Energie I I I L ¥ I
USS Design Center | 1 .,;\“ SRWATAG | | < . % | n
. — S TR
% ; 4 EE BsL | | I \ I
. Capacitive Touch
| UniFlash | MSP-GANG | | TargetSocketBoard | P
Energy Measurement 1 1 | | | ~—
Design Center = ~—
| i — 1 sewuTAG | | I | —
I | I 1 1 I — I

MSP-GANG
USB Descriptor Tool REP430F

& 1-2 MSP430 SEEIRES RS

o TITELRTIR: Tl.com BLEATA 5 MSPA30 G RIHANE B, BIEHA TR, 5 N4, JIF
RIRE. H, E2E WIRiEHeft T EL e PHR AR L= 134 B

o PCHRMFZEYR: TIFIEE =77 A ]IS MSP430 9?7;2?%%* PC i F &k T B, {045 IDE. ZWIEH
fE 82 N HFET I GUI 55

o IRATYE: MSP430 R AR THRAFEROAR SO B EIFE . Bk ds. MSP430 [T &R, &
PEFF R THEAL. F T 3RS MSP430 AH G N RS ¥4,

o ZEMNMWRIE: XE4EFHE MSP430 fH2< 1K) application notes. RS TR (Tl reference
design) « INZE AR, FEIES, UHIES Bir R MSP430. X T REHR TSR, HEHE
JR IR | i%ﬂ)’“\ﬁ: TR MRS B2, wIHBhE P P RACIH «

MSP430 A7 RG B VLA :

X TR HATE R 5 1FA MSP430, /RW] LA SE—Et MSP430 Launchpad, F# IDE FFR#AF CCS, T#k

MSPWare 35435 %00, R AT #5 4 52 8 (1) MSP430 T KI5 .

EE S| PCB P AT MSP430 sfrm I, IDE HEFE(EH CCS A IAR, FERaSHHETEH A MSP-FET,

TEfCEAF I, BESR A HEE ) UniFlash, Btk asfEdF (4 H MSP-FET. #5 R EARHALERES, 7TLL

1 MSP-GANG ¢ HECE 1Bk R 14 -

XoHF- ] fs ] MSP430, FATTE AR S MSP430 Design Workshop Student Guide. ‘B - EA 4 I 4

ULEH T MSP430 [T ik Jx FLAM AL %% A

13 H AR R

BoosterPack

Ultrasonic Sensing

1. G0k B A58 ) MSPA30 KR5S FE iR 2
2. TEWBA] RIS AR 2R BT I AT S H5 ?
3. #%%’5 MSP430 [1) PC B T HA ML ?
4. MSP430 fUHE 7 £EWE ?
5. MSPA430 (1A% A FH 15 BH 7E B 2
MSP430 k& F Mt 7
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MSP430 ks T B A ML 2

MSP430 A WELE T A i ?

LEWR R PAFR 21 MSP430 A& FTE L f F 79252

. {EMFTET AR 3] USS. CapTlvate. USB Al Energy Measurement it ¥ ?
10. WA fi# P MSPA30 )5 = 1] 85 2

© © N o
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o FEEbk: BT AFIYRIS RSB, R AR T BT IR
o PNiA: T AR T IAMRTT S, RN HERE N BT A I LGS .
o WWBHE: KA TS TSI RES, FTREH BIMRAE K TR TR, SE R, SRR
Yl R EE R
o JREFMTIERME: SMTTE, ARrE LGS TR R VGIEIE 4.
o TREEYI: ELSCEE, ATAL KSR R
o OSLEDVTIN: TIAFEFAM RN, AILLEEEAE T PSR BREl M T BAUEE i AR S
o XFT: TIAFRMFE A St e THESE.

2.1.2 Buy on Tl.com
Tl.com BN, [EREIE: 7£ Tl.com, BRI IRBUGEIE ML, JFEBMEL BN, NiTHHIs&E
EH B, TR R EIIESE R R —— AR 5455 MERBKRTETR. 2FMAEA, WS =,
G AT AR NBAME RS AT, ®IassY)ar . e EflEh, WWEHURMm =M, %L
N, B 2 RAIE, EEMEMT SR iE 3.

o BEIEMIY | BEK EHE
o EHIBW , BEOITH

o BORHEEMAMYE | FPERE
o ATMASRTR , RA—F

- 2RE—E® , BREF

ARDRGAMEETR |, REIRX2M

ZNBRBHA

ENE, MEXM, RN AR R LA

IS E B & I ERSRE BRER

BETH | RHR2KEA

e I e 7 % R BB, YE R B8 S A T IS PO0% BB T
TRAERFENEE |, P XERBFENEL IR ( T/EH $8K6 ) B

& 2-2 Buy on Tl.com

213 TI=ZLH
Tl Cloud Tools /& TI AR /ELE T HMGE, REEFEERM TE. ST, FEFP. GUI E8H. #E ML fERT
DL 200 ] 2-3 s It e
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Resource Explorer CCS Cloud SysConfig

Start with Resource Explorer to orowse Use CCS Cloud to edit compile and U=z SysConfig

° ° e
4 m"" J
|
UniFlash GUI Composer Gallery
Use UniFlash to load your target program Use GUI Composer 1o craats custom =

BoosterPack Checker PinMux E2E™ SJpport forum
) sterPack Use PinMux to configure perionerals and Us= E2E™ support forum to post, shars
o o
B 23T =TR

e Resource Explorerk: THURN Mgy, FEAETH. O, BIFREETEIR
o Development Tools: TI F=f& T & T B,
o Device Documentation MSP430 5/ s AH G SCRY (H P 4a RS B Tt iz
o Software: it A\ MSP430Ware 7] LAEEHR TI /A &) 7= & BI85, AU EANIR T 27748 A
FE R AR RIS ERET, LLICTH A0 R 2 B3 SR B0 22 S A
e CCSCloud: fEZL CCS V-5, HI/'l AR HMEHIXAS CCS ¥ L Pd i, 54 T RN .
e SysConfig: FIALALIZR4R 7 AT MCU ETEURICE . (SR MSP430)
e UniFlash: 7EZ8 NEERFET T A
e GUIComposer: 7E4i T H, HTAIES B RAL N A € LEEAH A TR,
e Gallery: /77 =1 GUI TH2.
e BoosterPack Check: 7Bhk#& % Launchpad F! BoosterPacks 5| il & 75 VCEL o
e  PinMux: AT HIDIRES L.  CASCHF MSP430)
e E2E Communityk: FFR TRENTAEX AT, 7EAEX B AT DAEEAT T1 A &) 8% 2877 oA S H A a8t 3
LEE, [FIR T A B A A i AR 24 /NSFIRER SCRES [ A5t

214 TIERIR

o T [ AALEE I
TIAFHRAE T HE RFEAREF AN, X Een] DAFE PR N R G FR N 2. i 2-4 Fios, A
Pl LUEE =AM A ME AT EEWorld K. 2%ic HE 7. 21 T2 M .
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N\

RIMEHOBENTCBRIRANNFIREANSVWESMNGANEY, DISHHF—RRiHeANzx, RINESHITEE N Learn. Solve. Innovate.
1% 1000+ B9 HIBUIRE, MEFHISMETMTS, ANTEWR TIFR, FATR, RAMNSRUMRL. N\

21tH4BEIHR

UEER ) S ) UHEE )

& 2-4 T1 91|
WA Loy “AEIN A e RS AT E T BIEMMER, FTAEFIEITWE, WE 2-5 fins:

& 2-5 TI I fs NER

e E2E Community

E2E /& TI A FlE X BRI R AR — MEL BRIk SF &, P& EA T AR mE xR K
W28 B TAEEZ 5 BRI 18 . & A AT SR 08 o ik 228, i s
HEBEP bR, I HAK ™ i T R RE A R R v] DLE P 6 B3RAS, 8 m] DAFE E2E iy i
IRA T8 U SC AR .

E2E & —MNIFHUER AL &, AP ET, ATUER 5P AR 18 N 2 LU 8] 5 = 1)
TERAIM, RIS SRR ACRME IR T7 2.

E2E - X & il 2-6 Fros BF b b

i3 Texas INSTRUMENTS

E2E™ support forums >

Welcome to the TI E2E™ support forums

TI 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.

& 2-6 E2E ¥:[X
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Forums : X TI A= AT 74325, DA BIIT R TARZIRZEE/NE = 5y ) Py A v
Technical articles: 1 [X il it 7> AR A B FIIR K, A B R POE M T A i 1, 7]
BRI AN EHARAE 6.
Tl training: T K5 iIIEE N1, FoAR 3R gt & iR B
o Getting startedy: E2E 777 W, o] REARZS
o E2EM U RRISER
TIE2E F L FF IR B I IR R iE, 2 TRIMMEES SRR, Sk B g i A Bk
B, BT TR B8 012 S s AR 1) R 20 AR I R 256, DA B s A pe 8 U1 il
AR PAE T1E2E PR IRIE 4 E R A 30 B A 2 011
TI E2E SO FFIR IR A A an i 2-7 Fros BIgRF i B :

i3 TEXAS INSTRUMENTS

E2E™ th W ST FFifln > #kies  skxk  REwm  nEN

Wik 5 THEE™ rhor W ig A

TIE2E $ U X FFitle 2 TR IR 220w, @alEidit i o & M B IREuERh. R018 TR
A

& 2-7 E2E FICFRRIE

BRRIE: X T AR T T35, UESBIF R TREIMLER/IN 77 b 10 Bl P ) 4 A vl
BRI E: XA ZEARNEIRZL, 5K R I & 08, [Fi s ke
PN EZHARNENT G .

THER: T BRI N, e g T a B ES YA

HABEYE:  E2E 0w W) AR

2.2 MSP430 ZELEIR

221 MSP430 T H /A

TETIE M, HEHFER-> fEEh 2 -> MSP430 BE{KIh#E MCUs #5542 BRI AT J7 [ 1E N MSP430 £ T,
AT LA PL R M EEE : ti.com.cn/msp430

Fa% mA | 2EEit | witEs ‘Eagztffﬁfmu B
& 2-8 MSP430 =TT [ YRR 5

7E MSP430 L UlHIH, FICUE | 7 Mk, i 2-8 fik:

o MEIR: MSP430 HLFHLIEEARNCH, G MSPA30 7~ i, ThRE, AR SRR R,

o FEHh: K525 MSPA30 B ML, AT DA IR PR SR T S A

o NiFH: RELFBITITHN AT RN, AEEART: BEEMb. WSS, T) 3
Bk S AR o

12 MSP430 J1 A& Tl
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o ZHBIT: EXT MSPA30 HAHLHLN I S5 BT, AT UG LR RS A i S
BE. SO VERISSVEANGE B, BB PREEHHEE = TR

o BHEFER: M MSP430 B MR T R 2R, A0 S E AR PR T 28 (MSP-FET) .
Launchpad. PFAfHR. LA T 2E0 IDE & TR )% GUI.

o EANMW: FOXT A SMBN P RO EER, AR T A MR, 155 MSP430

77 it SR o
o PRI FXHEAE BN BT R EAS, OEEARR T A RAEKE. ARG M
VIRV E S

2.2.2  MSP430 F= SR
BRI MSP430 #A —ANFE UL, ANl 2-9 s (BL MSP430FR2311 ) o Z UL T 1%

MSP430 [{]—SeRAAF S CTAEAER, AAER/DN, ST , JFROE T —SREESIHESH AR
B HER, M IREMEIRE.

FE / HEEHIEE (MCU) v/ MSP430 BBETHEMCU v A STEBHEE
MSP430FR2311 @ m

MSP430FR231x ;B &5 S Hi=H28

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

THSFNESUR RevE) | EEHIEE

i

EEFE

MSP430FR2311 Device Erratasheet (B3 A1)

& 2-9 MSP430 7= i 7 T TH )

77 i A SR AL 1 VF 2 S E B, P 2-10 JR:

FEEAES | PO | BbEHR | TBSRE | SRS

FERIFAER

2 IESIHIRT &M ik

Features OpAmp, Real-Time Clock, Transimpedance amplifier ~ 1 ‘ ’ H ‘ ‘ IL | ‘
Non-volatile memory (kB) 4 u

RAM (KB) 1

ADC 10-bit SAR L=

ADC: channels (#) 8 ‘]‘: D )
GPIO pins (#) 16

12C 1

| o

UART 1

EEFE v & EHHET MSP430 #B{ELIE MCU

& 2-10 MSP430 2 5 1 TH H ;T

o PMTAMER. GIRTRANE S, THREHLAN NI RIRAMAERISE, AT B TR A A
BSAYPIPSRUN G

o BORICH: 5 MSP430 R E & MHORSCR, BZAHE: MAHTM, FoRCE, REHEH
FHoAd BEUE

MSP430 J & F-/lit 13
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o  WITAIFER: Wit BN, FEARE. S8 E &, B, FRTE,
CAD / CAE -5 F1 HAh ZE Y

223  MSP430 LIS RS

MSP430 /& —FHRIHFE RS MCU, BHEKL) 560 77 dhe A =Ml idinr LU B s 4k 21 B 75 1)
MSP430 2814,

o It MSP430 /7 R T ke

7E MSP430 £ UL [/~ iR R NI R A B, B 2-11 o, POl R TR, a7 ek
AR B FF A AR MSP430 3. A, AT DU o U A e A A AT TR A R

£ 2-1 MSP430 5 LB

| FRAM RAM ADCType GPIO | Package Features UART | SPI | 12C | Comparator Price

MSP430xx -KB -KB SAR/SD
ek %
L T o
,,,,,,,,,,,,,,,,,,,

Non-volatile ADC: a
mmmmm Yy @ @ channels @&—@
(kB) (#) a]

ais
RAM (KB) GPIO pins e :

r—0 ¥ ¢ £1.0M
] IR Modulation L

ADC v Package v
Group Non-volatile memor

& 2-11 MSP430 &

TR TRERN L, AORS, FE, E0R . AT K MSP430, A 2-12 R, 16
AR 3G

[ Package size: mm2WxL v
(PKG)

1 O Rating ~ |
OR v

O Catalog

O HiRel Enhanced Product
O High Temp

O Military

O Space

& 2-12 NEIZ%Z%

. BLRLEHBI

fE “ BT TR, TATHRGT REMBITTE. W1 213 B, i iHAmaR it ik
B RLIERT LRSI B 0036 T MsPa30 MCU (0B 5 %1T Jesh, FILPHET LR RFIZH R 1%
BESCRS, BfF, BEFE, BOM FIALATEL

14 MSP430 JF & Flit
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s
MSP430 EB{EINFE MCU - &%igit
i i = % F 328 MR Wi SRR
HiE ~ iR HiE vin vin WE/GEE W Vout lout output  fE#h
(V) (V) - A (V) (A) Power
L Q (Min) (Max) );_ (Nom) (Max) (W)
_E ]
EERE TIDA-010081 - iEAF T - - - - - - -
- 56 BERREENEE Ak
kR id 94%, AEREKE Jird
9 kW Zift/BiREF =]
TAR7 A it
TABFR TIDA-050026-23882.1 im a4 57 Isolated pc 48 1.25 60 POE
- 24-Port (2-pair) (=
power sourcing e
equipment reference &
design for multi-port
RS RERBRSZ @i applications

o it MSP430 BLAIR FY

& 2-13 MSP430 %1% it

£ R B, T FEIBRAE A R N BT R T 5, S AR SRR R HERE

I 2-14 i

NESEE

MSP BUZHIBEIAE SIS ABRME, BF

LT RIZEI 8 RIS I EINIIAE,

we

HBENFE - TFEL: 100uA/MHz
Energy Trace++™ iR{tk
EBEIUARIE 10 BRI

NFC $R{440 ROM f2#I88
¥FH CapTivate™
(00 0.9pA, ke
ZRHERER

o 0 0o e

\, BAMRHEBRE
§EIK 10V rms, FF

NENBEERENAEFSHNANRERRK. X
SR RIIMEE, F3255 RFID. NFC A,

o BAREMSLOINEBAY, BEMENE
o SANEBBES
o EEERREREE
1T, BREEMEIFEN
o FOBEARTRIIRCN, WERBLE
@i 15 F, RUPIKFZSEREFESR
iTiR{E

AREGIER

2%i0it
ETREEN SR NEE
BE NFC IBSREANER

IR

MSP-CAPT-FR2633
MSP-FET

ENERGYTRACE MSP EnergyTrace™
w4

CAPSENSELIBRARY

B

MSP430FR2633
MSP430G2533

MSP430FR5969
MSP430FR5739

MSP430F5529

2.24 MSP430 Academy

MSP430 A 1R 2 JE A HRE AT LT B

MSP430 Academy = TT: Link
H AT AT & I 2

Serial Communications
Timers

Ultrasonic Gas Sensing
Ultrasonic Water Sensing

/_'1

& 2-14 MSP430 [ FH 45

PR 2% =) MSP430 FAH SCE A KR,

B2 A RRAE LS AN

MSP430 JT KTt
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2.2.5 MSP430 Housekeeping
MSP Housekeeping & #5 Bl T2l MCU _E & DL IRI S0 Th RS IBS Il R 51

MSP430 general purpose MCUs

Implement simple functions in your system quickly with a low-cost
microcontroller!

MSP HOUSEKEEPING MCUs : - N Housekeping Functons o YourMSPHGO™ MCL:

ADC Wake and Transmit on Threshold

# TowsINsTRMENTS

ADC WAKE AND

Training videos Evaluation GUIs Tech Notes Software
(available in both English &
Chinese)

Learn > Evaluate 2> Implement

& 2-12 MSP430 Housekeeping 35I|

AR ZFIBFNNFERL MCU ThEeET, L& T @RI E—A4> Mcu L szBlfl o LED K3, REiHIE
WAL R Ab 2 BE ARSI S AR I ThRE . AN RV FRE RGN ERUE R T £ & 58 RkmT LB IETE T 4R i
FAE— MSP A3 28 (F IHE R EF ! FrE AT PC 3R GUI #B523E T MSP430FR2433 [V T &

FEMR
o EHUIRAT
e PCGUI #ff
o ZHRIG
o HIARIHY

THA LCNUISNER, B AL BL S SC2p IF S l:

e ADC wake and transmit on the threshold

e RGB LED color mixing

e Voltage monitor with a timestamp

e Programmable clock source

e  Programmable system wake-up controller

e SPII/O Expander
e |2C1/O Expander

e External programmable WatchDog timer

e  External RTC with backup memory

e Seven-segment LED stopwatch
e  Dual Output 8-bit PWM DAC

16 MSP430 J1 A& Tl
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https://training.ti.com/msp-housekeeping-mcus?context=1147398
https://training.ti.com/msp-mcu-training-adc-wake-and-transmit-english?context=1147398-1147608-1147442
https://training.ti.com/rgb-color-mixing
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https://training.ti.com/msp430-housekeeping-spi-io-expander-english?context=1147398-1147608-1147763
https://training.ti.com/i2c_io_expander
https://training.ti.com/external-programmable-watchdog-timer
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https://training.ti.com/7_segment_led_stopwatch
https://training.ti.com/msp430-housekeeping-pwm-dac

W TEXAS INSTRUMENTS

www.ti.com

3 PCHRHETAERRK

3.1 PCHETE

R 3-1 AT ORI 2 AN E] MSP430 4afe T B 2 M IXFEL . XFF MSP-GANG programmer, ‘& R B RF
MSP-GANG fififth. T HAh @447 TH, 11 MSPflasher B, BSLscripter 5, #4315 UniFlash 1.

R 3-1RETHENL
BRI CCS IAR | UniFlash | Energia

YA v v v
Y PRI \ \ \
JITAG/SBW F# | v v v Vv
Bootloader V'

Windows 4% | V v v v
Mac 0S R 4¢ v v v
Linux &5t v v v

CCS%k: Code Composer Studio (CCS) 7& Tl #&fit 114 7% IDE . &, [FIIF N #R T TI Resource Explorer. Ul
TN MSP430, 1 %¢%% MSP430 FET Drivers.
e AHLTUM: CCS IDE for MSP430
e ' FM: Code Composer Studio User’s Guide
o FHSULM: CCS Step-by-step Workshop for MSP430
o fIANEEHE (Youtobe) : Getting Started with Code Composer Studio v9.3
o MSP430 AHRBA IR 7 M0t

o CCS documentation MSP430™ Assembly Language Tools User's Guide

o MSP430™ Optimizing C/C++ Compiler User's Guide

o MSP430 Embedded Application Binary Interface Application note
o CCS NAERIHH TH:

o Tl Resource Explorer: 3% MSP430 T < HRIHI KA.

o EnergyTrace: FITRALTIFERIARAD AT TH, W BT A0 B s b A2 B ThRE IS o

o ULP (Ultra-Low Power) Advisor: 1] LI F AR HR AL AR ShRE s el i) T A .
IAR EW430: |AR Embedded Workbench for MSP430 (IAR EW430) #& IAR A &) #2155 =77 IDE T A,

o AN TUTH: AR Embedded Workbench for MSP430
o F)'FH: IAR Embedded Workbench® IDE Version 7+ for MSP430™ MCUs

UniFlash: UniFlash 72 TI A @ 32 4L 19 3CRF ITAG 1 BSL 1) GUI 4if T H . RSCRART T, A
WK AN, PIHEIRZEE R P 1 IR AE A UniFlash SCREF R 30CHF . WnTEiL iR A MSP430, 14225
MSP430 FET Drivers.
e JPEATIM: UniFlash
L4 ﬂ?)jiﬁﬂﬂ

o UniFlash Quick Start Guide

o Programming the Bootloader of MSP430™ Using UniFlash
Energia: Energia & —/MEXE IR IDE. B REIR I S MSP430 ] LaunchPad.
e JTRLULM: Energia
MSP430-GCC: MSP430-GCC f & [ IRAZR AR C / C ++ZwPE2S T HEE, WET MSP430 A1 MSP432
ot ) B A AR A S R
e JFEELTUMHI: GCC- Open Source Compiler for MSP Microcontrollers

MSP430 JT & Tt 17
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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
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3.2

MSPDS: MSP R HERR F PC 5SS 22 DL L 7E MSP-FET 2511 T B FiE /T AR E . 1
HN—ANFEHAE, FTHTZ P EE X MSP430 134 iR T A
o EEUUTAI: MSP Debug Stack

MSP430 R TEE

MSP430Ware BIRAR: ‘& /& MSP430 FEURIMAE A, T LLHS B A s biodt i 2 MsPa3o A%, Bk
5 P TN AL R LL K MSPA30 JRENAE 5 e el T ML R AR P PE . 55 4 MSP430Ware
$E R E TI Resource Explorer H1, FJLATE CCS AT 71 _Ei3E47 30 ¥ .

o FAMTUMH: MSP430Ware for MSP Microcontrollers

o UMFFRFHNGE, Wik 3-1 iR

boot_loader captivate driverlib

dsplib eclipse energy_measurement
examples flowesi fram_utilities

arlib iechb0730 igmathlib
msp_flasher pmbuslib smbuslib

touchpro uninstallers usblib430

usslib =l license.txt @ manifesthtml

G release_notes.html

& 3-1 MSP430Ware BSZRIR A&

o AR

»  Examples: & 5T I RARLE 7 A3 A7 as ARRS 7R . SCRF CCs.

= Driverlib: F1% MSP430 BRANFEFF FERIUE SCAT,  BIFEAAE L SRS - Ezﬁc CCS. IAR.
o MHMMNHAEFE (% GUI. JESCHE. ARDREIFIFH TR -

s ZRVAHIJef1E Captivate (CapTlvate Design Center and Software Library). usslib (USSSwlLib)
energy_measurement (Energy Measurement Library). usblib430 (USB Developer's Package)-
flowesi (Linear and Rotational Motion Detection Library). Dsplib (DSPLib) « B ZTi1ES %
5.2.1 FEY.

o HABRIHREFE CREESC: BIFEAFERI SCRD -

o ZZEIEALE grlib (Graphics Library). iec60730 (IEC60730 Library). igmathlib (IQmath

Library)s pmbuslib (PMBusLib). smbuslib (SMBusLib).
o HAhZEA:

*  boot_loader: 1% bootloader ! customized bootloader F¥JFH <Y o

»  fram_utilities: L7 3T FRAM REMERFF R BIFEFISCRY o

*  msp_flasher: MSP430 @& 47 Na4kAE, 2% UniFlash /A& .

MSP430Ware TEZRHR: T84 BLZE TI Resource Explorer P ] MSP430Ware. EXATLHRASFIRLA LR AS B¢ K
MIX e, AT ATEIRHLARAS Y] “ Development TooIs” I#E'%*&?Uﬁ?@%ﬁiﬁﬁ’]&ii%fn B,
IDE. ZwAEEAr LR FIRKIRE . TPRREE. Ak, BOLnT DL R4 piRE sl scry, it F A
.

e JFEEATLUM: Online MSP430Ware

o HFRHZFANW, W 3-2 PR

18
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3.1

e [ -

A / Software / MSP430Ware (3.80.09.03) 3

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 7E£2 /R A
o Developmenttools: WG/ F]. MRALFIFE. IDE TH. RS THE. HikERE. TR
WEERIE R
Devices: fU3/N[E] MSP430 £ 41 i M I ACHS 5 2
Libraries: £ & D302 BN FH 3R A4

MSP430 K] GUIs

N T RO RS, T Ogix e B R R R T AR GUl.

CapTlvate™ Design Center: T T REERTE MSP430 I 1 HEL 25 it A% JBh A 1) — i X 52 UL
Ultrasonic Sensing Design Center: JHTFF R EEAE MSP4A30 I 58 75 I A A% TR AR 1) — 3l s B U
Energy Measurement Design Center: fEW% 3L T MSP430i20xx 1 MSP430F67xx FT & FELAEAS I B F 1)
PUETF K T H.

MSP430 USB Developers Package: & 7F &2 USB [ MSP430 1l H FiT 7 FI BT A3 L ZEYFARAD Rl
18] S FH R 7 B A0,

FlowESI GUI for flow meter configuration using the Extended Scan Interface (ESI): FlowESI & T i
A VFH N S BEHIT R ECE RS, MR~ fam | I E R B U, iRz 3
A LC AR IRSSERL B i D,

MSP Graphics Library: F T7EEA B /R 75 K I MSP430 G EIE M /- . Xf T Image
Reformer Tool, &/ T 48 B K/ MIETEALET) GUI F2)F .

Digital Signal Processing (DSP) Library: — 20415 52 & 508 i FE AL 45 5 Ab B pR %% . 1t DSPLib
GUI AT LATE Bl ;- ot e R s

MSP430 Baud Rate Converter: H TAR¥EFTH AR, BE USCl 5 EUSCI AHKAFA- 4K T H. .

MSP430 JT & Tt 19
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http://www.ti.com/tool/MSPCAPTDSNCTR
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http://www.ti.com/tool/MSP-EM-DESIGN-CENTER
http://www.ti.com/tool/MSP430USBDEVPACK
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4 BMARKR

4.1

4.2

BRI

Datasheet>k: Z3CHM4H | %Al MSP430 HIZ UMD REE (5 B, AT IThEE. A& A
MSP430 A HIPERESEL . WG 5%, WERHE, PR mE R, PR EIE S5, 25
K MSP430 (ARSI
o IHLE TIE R AR MSPA30 7 it TUIRT b R 8z .
Family user’s guidevk: 1% CRY T E A4 7 MSP430 IELE J7 VA A1 i, BFREAIR T cPU FI4MEI#
P GAE A TARR ORI R () B A7 2 L B T v
e Flash &%1:
MSP430x1xx Family User's Guide
MSP430x2xx Family User's Guide (f¢HHR)
MSP430x2xx 2 51l FH 1 He e
MSP430i2xx Family User's Guide
MSP430x4xx Family User's Guide
MSP430x5xx and MSP430x6xx Family User's Guide
e FRAM Z41:
o MSP430FR4xx and MSP430FR2xx Family User's Guide
o MSP430FR57xx Family User's Guide
o MSP430FR58xx, MSP430FR59xx, and MSP430FR6xx Family User's Guide
Erratavk: ‘EOZ40X MSP430 FHOC RANEMATERLE N I 5~ DIReE SR . ok, %
RGEHR T HI R JER KRR £E MSP4A30 PE T R FE, BN Z S HEE .
o IHTE T B M AR MSP430 27 DU bR #iZ 00 .
Application note: 3¢ MCU A & MR F AR SRS . X2 EAE Tl.com & 2 1 & W
BRSO RAL,
White paper: i< MCU A&, AP BN FH RS 4H
Technical article: PAFZTEANT MCU REAMEBEAAN HNAE. sERRESHEANE, HEEEE.
o AR T blog: Embedded processing

BRA B

MSP430 code examplesk: MSP430 code examples & H C B 4w iE 5 9n 5 1) A7 as ARS8 UAE
JE 197 (4 75 S B AN AMEE R MSP430 A B (g . RN 2 RF CCS AT IAR o

o FEEATUM: VHTE MSPA30 ;7 UL R BRI AL A A 4K

MSP Driver Library: $5F&H 27 f7 2% PR AT S5 D BeVE _R AT AP BR B, T AT B R 2 e
JN WA {5 ] DriverLib AP, [F]I 52 H#F €CS A1 IAR o {4 ] Driverlib 2:{ T & KB H, {H 24t
MCU 14T 2%

FEER UM : MSP Driver Library

MSP430™ Value Line Sensing Function Code Examples: 't /&%ET MSP430FR2xxx [F] 25 ML~ i &
Ho BHBREBIT RN G SCBLE B R AL D RE, BIAnTHIES . RN RS RAEAE
%% . EEPROM %%,

o PEMLTUIA: MSP430™ Value Line Sensing Function Code Examples

FoAth library: 5T HAth library FEiE 5% MSP430 software development kit — 5.

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
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FFUR RTOS: MSP430 SZHFZ FiJFJE RTOS R4, XU FEEF|H TI-RTOS 5 FreeRTOS AR HIR, X+
HABFFIR RTOS 25, 1ES % OSRTOS ML,
e TI-RTOS: TI-RTOS s&% X} TI fldzs il 54 H () 50 2% (1) SEIHEAE RSt . SCHF MSP430 [T hiiAs 2
2.20.00.06 (6/22/2016) . HHTEBEAE TR FATEBIEAELE MSP430 _{FH RTOS.
o JEEATTH: TI-RTOS Product Releases and Download Links
e FreeRTOS: FreeRTOS s& K MTIZ%5E I 2 SN AE R GE, 10 Kernel H1—ZH AR 58T (1) P
o JEHuULMH: FreeRTOS

43 VHABATEHSE
£ 4-1 53 4-2 7% TV HEFERIAE MSP4A30 2w A2 T E 2 (8%} b DL AN R 9R AR 5 v 2 Ta RO 5 LE

R 41 AT AR HIXT
R eZ-FET MSP-FET  eZ-FET Lite = MSP-FET430UIF = MSP-GANG \ REF430F Rocket
Pl P P A P g TR TR TR
4 2% JTAG v v v v
2 25 JITAG(SBW) v v v v v v
BSL T HLalif =X v v v
HL %K USB #% UART | v v
Y ccs/IAR v v v v
X ¥F UniFlash v v v v Vv
EnergyTrace v v
N3 5 FEmIER | ERIER | EEIER | PR IER PR AR PR | AR
£ 4-2 AR XM T RPN
R4 SBW ITAG BSL Main memory BSL
Pk v v
EF T v v v v
TET| 2 4 2~3 2~3
fi /2 5| BEI(RST, TEST) | V v v
JE BN 2 2R ITAG 4 2% ITAG UART/SPI/12C/USB UART/SPI/12C/USB
/A= LLITAG T EE/ASIH | b SBW TEGEEHERTERGE | &E LN TRET HiE | SR flf BsL

PiR#% (Debug probe) : FEEIBIZCFFFTH MSP430 (1) JTAG A1 SBW 1z L 107 HIF & T H.
R, CCS K Fr=FhHik%s: eZ FET. MSP-FET Fl MSP-FET430UIF.
TEEE: BRENEETHTEE PPN TE, FEAHE MSP-GANG il Rocket.
o  MSP Debuggers User's Guide (&¢#ihR)
o MSP430 fift T HH 45w
L *H%Flﬁ::
o MSP-FETk: IhREE5E K1) MSP430 1il#s. it RIS, H AL N 100mA.
»  PEHTIH: MSP-FET MSP MCU Programmer and Debugger
o eZ-FETh: —FMIKMAN MSP430 1ik4%, 5 LaunchPad FEEHIEE . IbAb, frH Rz .
= PERMOUHE: SR LT Launchpad 77 DT
o MSP430_ezFETLite: —FPIAA MSP430 ik#%, 5 LaunchPad Bt EHE. 5 eZ-FET ML
FEZ LR T EnergyTrace Tjfit. [FI & 2RI MSP430 1A #% .
= PR 2% MSP430F5529 LaunchPad kit f7 it T H
»  JFERAHLNE: MSP430 ezFETLite
o MSP-GANG*: MSP Gang A SCIFAIARRY, FEH Tr=iEr=kexk. ©nLIER A PC
INBIEOL T BMIZAT, SCHREFEIRXT 8 A~ MSP430 i AT4 %
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= PR TIMH: MSP-GANG Production Programmer
o Rocketk: ‘&5 UniFlash BC#ff HREXRTARRDIEAT T &N B . T1 S AR ANRE AR 501
= AnDUIA: MSPBSL Rocket
o REF430F: — MJFURM™ A sk TH, RSt AT T 2 ITAG Sl ML
=  PELTE: Elprotronic, Inc. Replicator for MSP430 MCU
= /" FM: MSP430 Programming With the JTAG Interface
o MSP-FET430UIF: [ —fXf¥) MSP430 14238, T8k MSP-FET HUfR. HAET TI B OASCHREINE,
= FFARDUME: MSP-FET430UIF
o EnergyTrace: HITUACDIFERIARES /04 L H,, W] HI -0 B A s B A2 P O DHAES O, 3.
BAFAEAE A7y o A 2 SR BRAE CCS AT IAR Hi.
»  PEH T EnergyTrace Technology
= M FM: ULP Advisor™ Software and EnergyTrace™ Technology
o USB2ANY ¥:III&ERCLES: USB2ANY 42 IERCAT TR A T SCRrt BpLIE T USB IEHA% Hil Al A
B (EVM). B SCREZ R LI ICEE IR 3.3V AT SV R
= AT : USB2ANY interface adaptor
= [/ FM: USB2ANY Interface Adapter User's Guide
Bootloader(BSL): ‘&8I &7EH ) HIE 4L 2] Flash B¢ ROM F1 34T AL, EEH T RAM. main
memory. information memory 2 [ [FCI0EE R, ARG ERAETHSOERES, 75 H@ERED
I RST FEE . SCREIE R T IE S 0 B MSP430 (1] datasheet H[] Bootloader (BSL) & 1.
o EMIK BSL 1 FhE:
o Flash-Based BSL (3£ MSP430F5x FlT MSP430F6x): Tl R{L77fi51E Bootloader(BSL) memory %
B BSL YRARAY, (H1% 77 G823 52 A7t 7 (B AN R S5 P PRI B A1 o
o Main Memory BSL (ZHFFTE MSP430): Tl A% H& L7 4% 7E main memory 7% [H] (1) Main
Memory BSL I FE K FF A e il L 1) BSL. 1% 07 & RiE 1 s 5E, (HFEASNIAEES A
fh Tl : Bootloader (BSL) for MSP low-power microcontrollers
AT :
o  MSP Bootloader (BSL) Overview
o  MSP Bootloader (BSL) Options
L4 ﬂ?)jiﬁﬂﬂ
o MSP430™ Flash Devices Bootloader (BSL) User's Guide
o MSP430 FRAM Devices Bootloader (BSL) User's Guide
e Application notes:

N

iy

[
N

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 12C using Linux

MSPBoot — Main Memory Bootloader for MSP430 Microcontrollers

MSP430Boot-iei /1] - MSP430™ [N £ fufd fill it () A7 fifh 2 51 S I EAE 7

MSP430FRBoot-j&i H] T MSP430™ FRAM KU £ #3705 B4 1) T A7k 2 5| 3 IR 32 A1 G PR
g

o Over-the-Air (OTA) Update With the MSP430FR57xx

4.4 FFRIR

O O O 0O O O O O

22 MSP430 J1 A& Tl
Copyright © 2020, Texas Instruments Incorporated


http://www.ti.com/tool/MSP-GANG
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
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Hal T B EERMELLIT 5 MR, W# 4-3 fi7R. Launchpad 5 Target socket board & 7 LI #4E

BT MSP430 BN RSt FIE FEWMAM, ETEFAHK, 5EN MSPA30 & RATHEEM . EVM
board £ Tl reference design F5MBL, RN RS RAMRRTT S8 1T L AP 8 S5 Ya 56, i e o o] B
ETIWE, BHREKBEET. 1M BoosterPack /N Launchpad I Rk, =FE 1 7l AR BEAR .

& 43 TP R LR
L Launchpad EVM board Target socket board Tl reference design ‘ BoosterPack
Wk ez-FET | V v/ X
5151 H v v/ X v v
WrE | v v v v
BT 5 T EMEE | RERWHRITTR | R MCU i RGHSRRTT R 5 LaunchPad %
N FH 22 2] PR MRS HAMSE | HFSHR/RDN | Kami&MNAKNSE | ol e Bl
MSP430 RGs% RS

Launchpady: T2 TI AR TFRIEEMN T eZ-FET IIKHUA MSP430 JT kiR EAHB/IANEIR &, (H
g H K Z % MSP430 51l P PR AN Launchpad #fi#E—i2, DIFREEEMN ARG ERITK
MSP43O I A P 1) 3

: MSP430FR2355 LaunchPad kit

MSP430FR2433 LaunchPad kit

MSP430FR2311 LaunchPad kit

MSP430FR4133 LaunchPad kit

MSP430FR5994 LaunchPad kit

MSP430FR6989 LaunchPad kit

MSP430FR5969 LaunchPad kit

MSP430F5529 LaunchPad kit

MSP430G2x LaunchPad kit

MSP430FR2476 LaunchPad kit

Target socket board: —F{3ZFF ITAG Al BSL A4 AT AR » MR A SME & Bl TATE
MSP430 5| il S KR 552 E s T BT I MSP430 R%1, HAR ¥ MSP430 it F il 7l .

o HFPFMk: MSP430 Hardware Tools User's Guide

o FETUM: EZSRAA MSP4A30 A T E RIS ITR

EVM board: ”Eaz%jj MSP430 FrJ SRS T, Gn A . e A YR A I L P B A D S5 R )
PRI . BRSO AR AR, % IT K MSP430 ) HURL S 4R 12 %

e JFi%IFK: MSP430 EVM boards

Tl reference design (Reference design / Tl design) : ‘T4 X IJ& 5 MSP430 RN %5, WL REAS
W YR, BAESE, OF 7B R, AR IR &R &R EES% . 5 EVM board X
MECRTGIELE TV BEMIESE, S EHEAR X &b

BoosterPack: BoosterPack™fdi {5 TI 2wl H& (L) % S AP Bl B = S B & . H TS IR
53 NRAY, JLFkEE TETE TP A, [AE, BoosterPack FUAME R ST 5 LaunchPad™ Hfif £ 45
FFEA

o 7Rh%IF: BOOSTXL series product list

o /" F#Mt: Build Your Own LaunchPad™ or LaunchPad BoosterPack™ Development Tool

H
il
= OE
Eﬂ

HH R H R R R H
B0 5o Eo Zo 20 Bo 30 Eo OEo
AAEEAaAaaA s
EREEEEEEE
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5 MSP430 &% ¥R

5.1 & F #H<H] application notes

ARERGF N T BT 2T MSP430 K H 4115 4% 1] application notes.
o MSp430 NS gmE
Software Coding Technigues for MSP430™ MCUs
MSP AXRS PRy e
Mixing C and Assembler With MSP430™ MCUs
Design Considerations When Using the MSP430 Graphics Library
Optimizing C Code for Size With MSP430 MCUs: Tips and Tricks
I
MSP430 32-kHz Crystal Oscillators (iR )
MSP430 32kHz AR % 4%
MSP430 LFXT1 Oscillator Accuracy
MSP430FR2xx/FR4xx DCO+FLL Applications Guide
e ADC:

[ ]
© 00 0 Zgo O 0 O
m

Modulator clock

| —

Preload
_ To CPU/DMA
_—
—
—— .
—_—
Decimation cnnversian e

pmx IA Modulator filter register

Analog input + [
Analog input - [

Modulator output <___| Output encoder

Modulator input [ Input decoder 3

SD24_B Converter 0 L

& 5-1 7 J@IE Sigma-Delta ADC 7~ &
A Glossary of Analog-to-Digital Specifications and Performance Characteristics
ADC Wake and Transmit on Threshold Using MSP430™ MCUs
Designing With the MSP430FR4xx and MSP430FR2xx ADC
Designing With the MSP430FR58xx, FR59xx, FR68xx, and FR69xx ADC
General Oversampling of MSP ADCs for Higher Resolution

High-Speed, Analog-to-Digital Converter Basics

How delta-sigma ADCs work, Part 1 CHFTi)

A3 ADC TAEEHE, 2515

How delta-sigma ADCs work, Part 2 (TR

A3 ADC TAERHE, 2852 #4y

Implementing a Thermocouple Interface With ADC12 A

Low-Power Battery Voltage Measurement With MSP430FR MCU On-Chip VREF and ADC

Oversampling the ADC12 for Higher Resolution

Answers to Common Sigma-Delta ADC Questions on MSP MCUs %
e

Understanding the 12C Bus

O@OOOOOOOOOOOOOO
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http://www.ti.com/lit/slaa694
http://www.ti.com/lit/slaa594
http://www.ti.com/lit/slyt423
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http://www.ti.com/lit/slyt438
https://e2echina.ti.com/cfs-file/__key/telligent-evolution-components-attachments/13-109-00-00-00-00-68-94/ADC_E55D5C4F9F530674_2.pdf
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SMBus Compatibility With an 12C Device

Implementing a UART Function with the 8-bit Interval Timer/Counter

SPI 1/0 Expander Using Low-Memory MSP430™ MCUs

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

UART-to-SPI Bridge Using Low-Memory MSP430™ MCUs

UART-to-UART Bridge Using Low-Memory MSP430™ MCUs

Enabling Low-Power Windows 8 HID Over 12C Applications Using MSP430 MCUs
Implementing SMBus Using MSP430 Hardware 12C

Software 12C on MSP430 MCUs

Solutions to Common eUSCI and USCI Serial Communication Issues on MSP430 MCUs
Using the USCI I2C Master

MSP430™ Spy-Bi-Wire With SimpleLink™ MCUs

e 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 (7 )
MSP430 FRAM $3AR - {if FH J7 i Al e S

Low-Power FRAM Microcontrollers and Their Applications

e PWM:

o

o

o

o

Analog Input to PWM Output Using the MSP430™ MCU Enhanced Comparator
Dual-Output 8-Bit PWM DAC Using Low-Memory MSP430™ MCUs
PWM DAC Using MSP430 High-Resolution Timer

Using PWM Timer B as a DAC

e  RTC 4.

[ ]
OOOF.{}OOOO

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 Battery Backup Supply

Using the Real-Time-Clock Library

IEr

External Programmable Watchdog Timer Using MSP430™ MCUs

Multiple Time Bases on a Single MSP430 Timer Module

Using the MSP430 Timer D Module in Hi-Resolution Mode

Creating a 32-Bit Timer From a 16-Bit Timer Chain

e Smart analog combo: FJEZ & ) Op-Amp + Programmable gain(PGA) + 12-bit DAC
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£ 0p Amp inverting input

To other peri £ 0p Amp inverting input

reference
——{ 00
01
—{ 10

{54 0p Amp output

o
Inverting
ampliflying
Follower YX—o

L

Paired Op Amp output

Programmable
gain

From paired smart
analog combo output

& 5-2 SAC ~E &

How to Use the Smart Analog Combo and Transimpedance Amplifier on MSP430FR2311

[V FH MSPA30™ 8 REARADLZH & I - I B i 2 HL I

N MSP430™ 84 BE AR L ZH E (14 v il H AL RN FE PR AT

] MSPA30™ Y BE AL A £ A (R MR P RHze i 20 PR A JBai 1 710 2% FH
N MSP430™ % g AR HULZH £ AN X001 B SR FL it

[ FH MSP430™ % BEARCHDLZH £ 1 B A Y5 AR A7 S UBOK 28 HL i

N MSP430™ 8 BEARIUL & (R FEAS I NTC Hi %

[ FH MSP430™ % BEARADLZH £ 1 I B2 G PTC FEL R

[ FH MSPA30™ 7 REARADL2H & Y 15 BH FBOK 28 FL IR

J% FH MSP430™ % BEARADLZH A 1 B rE IR R ) b g RN P B

O
O
O
O
O
O
O
o
o
o

Low-energy accelerator (LEA): fAFTHEINEMSER, ToFE cPU 2, HTRERE TG,

MSP430 peripherial bus

Peripherial interface

Low-energy accelerator core
multi-level harvard engine

Memory interface

LEA internal memory
* Commands LEA data memory

* Coefficients (Share with system)
* Constants

16 bit
MSP430 memory bus 4+> 16 bit / 32 bit bridge

B 5-3 {KTFE AR = K
Benchmarking the Signal Processing Capabilities of the Low-Energy Accelerator
Low-Energy Accelerator (LEA) Frequently Asked Questions (FAQ) (E3Hhi0)
IRTFEDNE &5 (LEA) W in) AR 25 (FAQ)
Low-Energy Accelerator (LEA) Commands
Low-Energy Accelerator (LEA) Common Parameter Blocks
Low-Energy Accelerator (LEA) Registers
Low-Energy Accelerator (LEA) Commands

Low-Energy Accelerator (LEA) Registers %

O O 0O o0 o o O O o

Low-Energy Accelerator (LEA) Common Parameter Blocks %

LCD:

o Designing With MSP430™ MCUs and Segment LCDs (Eihi, B-SANF LCD Ah ¥z Bl B i)
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Copyright © 2020, Texas Instruments Incorporated

MSP430 FF & F it


http://www.ti.com/lit/slaa705
https://www.ti.com.cn/cn/lit/zhca991
https://www.ti.com.cn/cn/lit/zhca987
https://www.ti.com.cn/cn/lit/zhca987
https://www.ti.com.cn/cn/lit/zhca993
http://www.ti.com/lit/slaa698
http://www.ti.com/lit/slaa720
http://www.ti.com/cn/lit/zhca932
https://www.ti.com/lit/ug/slau850/slau850.pdf
https://www.ti.com/lit/ug/slau852/slau852.pdf
https://www.ti.com/lit/ug/slau853/slau853.pdf
https://www.ti.com/lit/ug/slau850/slau850.pdf
https://www.ti.com/lit/ug/slau853/slau853.pdf
https://www.ti.com/lit/ug/slau852/slau852.pdf
http://www.ti.com/lit/slaa654

W TEXAS INSTRUMENTS

www.ti.com

fi F MSP430™ McuU FlEE = LCD #E4T T

Driving Large LCDs with LCD Peripheral of the MSP430

MSP430 I/0 13k #h 53X LCD 1 it-iii B

MSP430F415 7F LCD 75 Y 41 Ah it 4% 2 o 1) I

Software Glass LCD Driver Based on MSP430 MCU

Use of Two MSP430s to Enhance Segment Lines for Larger LCDs

o M Flash R5iL#2 %] FRAM 2751

Code Porting From MSP430FR2000 to MSP430FR2311 MCUs

Migrating From MSP430FW42x Scan Interface to MSP430FR6x8x/FR5x8x ESI

Migrating from MSP430 F2xx and G2xx families to MSP430 FR4xx and FR2xx family (&z#hR)
M\ MSP430 F2xx Fl G2xx Z 51T F% £ MSP430 FRAxx Fil FR2xx 4]

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

M\ MSP430F2xx 5 41iL#% % MSP430FR57xx 4]

Migrating from the MSP430F2xx,G2xx Family to the MSP430FR58xx/FR59xx/68xx/69xx
Migrating From MSP430F4xx Family to MSP430FR58xx/FR59xx/FR68xx/FR69xx Family
Migrating from the MSP430F4xx to Family to the MSP430FR4xx Family

Migrating from the MSP430F5xx,F6xx Family to the MSP430FR58xx/FR59xx/68xx Family
Migrating from the USCI Module to the eUSCI Module

Migration from MSP430 FR58xx, FR59xx, and FR6xx to FR4xx and FR2xx

52 RAMRITR

EIX—HB5r, TATHE =/NEE. MSP430 S 1Y B H Z 47444 MSP430 LA B AR A, XS8R HH
& GUI EAHAITER T KB FL. Tl reference designs =51 H T HE BRI RGN A1, MAE
Application notes — & /1, %IJH T 7E Application notes iR I 15ETt, FHLBE & PEE K.

5.2.1 MSP430 JLRI R

5.2.1.1  ELAMERG

Capacitive touch sensing: X/ —FKIhFEN AN AR BIUAR o7 &, BSCREE. W, 5. #ik
JERL. TR R, B REEE . B, RS FERH TR S AN B S R AT S

O O O O O O

O 0O 0 0O 0O 0 0 O O O O O

1=K
5.
Self-capacitance mode p ‘ , MSP430 CapTlvate MCU
Y <l
VP v - p: // Regulator Oscillator o
& 4 \ ! 4 Dedicated LDO Frequency hopping lbrary
\ /' Frontpanel ~ Frontpanel Dlgllal
ﬁ (— blocks
tectiode pcB lectrode pcB
Capacitive ” -
, =
Mutual-capacitance mode = 18 [ —m
Ao | UART/SPU12C
o [
N Frontpanel Frontpanel Slider or
wheel
Tx Rx pcB Tx Rx P8

& 5-4 EEAMBERNER 5 Mmcu AR E
o JFENLTUMH: CapTlvate™ MCUs: Easiest to use capacitive touch solutions
e GUIP*MLIH: CapTlvate™ Design Center GUI
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o CapTlvate™ Technology Guide (HZ#T/R)
o CapTivate™ FIRTEFH — F{LIR
P 2
o CapTlvate™ Technology Training Series
o MSP430 HLZ BRI AR-BH 7K Demo 7, SCHEFAK A !
S N
et
SN
2T I
go'. ”/’ll"‘\\ 4
Ol MR @
ol o A\
ih
WA T F Mk

o Capacitive Touch Design Flow for MSP430™ MCUs With CapTlvate™ Technology (5T i)
o KH CapTivate™ #H R[] MSP430™ MCU [ H 78 s\ fidti% 15 THAL RS

EVM A AE B4R T

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 HMI demo panel)
CAPTIVATE-EMC(Electromagnetic compatibility performance evaluation)

O 0O 0O 0O 0O 0O 0 O O

Application notes:
Enabling noise tolerant capacitive touch HMIs with MSP CapTlvate™ technology

Automating Capacitive Touch Sensor PCB Design Using OpenSCAD Scripts

Capacitive Touch Gesture Software and Tuning

Capacitive Touch Hardware Design Guide

Capacitive Touch Through Metal Using MSP430™ MCUs With CapTlvate™ Technology
Sensitivity, SNR, and design margin in capacitive touch applications (5D

Hp 2 Al 7 o ) RS . SNR RS TEAR JEE

Tl reference designs:

O O O O O O ©O

64 Button Capacitive Touch Panel With CapTlvate Technology Design Guide

Access Control Panel With BLE, Cap Touch, and Software Integration Ref Design

Capacitive Touch Thermostat User Interface Designh Guide

Capacitive-Based Liquid Level Sending Sensor Reference Design

CapTlvate™ E-Lock Design Guide

Gesture-Based Capacitive Touch Speaker Interface Reference Design (i 3hR)
ETFHRERAEE RS HE
Liquid Tolerant Capacitive Touch Keypad Reference Design (27 /i)

O O O O O O O ©o
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i 930 A P 5 A s B A 2 it
MSP432 With MSP430 Microcontroller With CapTlvate Technology, Haptics, and LCD
Noise Tolerant Capacitive Touch Human Machine Interfaces Design Guide

Touch Remote Control Reference Design With CapTlvate Technology

Low Power Touch Through Glass Design Guide

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

{5 F Sharp® LCD S I % 25 B R i % 15 1T F5 B

5.2.1.2 @EERERN

Ultrasonic sensing: X JiHE AR 3228 FH - =k BE AR A AU &= i A il o 3228 3 50 oK 3R,
A, ALK, FEIREEIN, RGETHEE.

MSP430FR6047 Ultrasonic Sensing MCU
r‘v‘v‘

Upstream
Transducer

O O O 0O O O ©

4/8 Mz

Downstream

Transducer LCD control

Transducers

Sensor pipe
133KHz to 2.5MHz

Low-energy
acgolerator

Reflector | |

] 5-5 i P B IR A s 7
o FETUM: Ultra-low-power SoCs for water, gas and heat meters
e GUIFAMTIT: MSP430 MCUs Ultrasonic Sensing Design Center
e fMi: Ultrasonic sensing for water flow meters

e fH: Ultrasonic sensing for gas flow meters
e EVM boards:

o EVMA430-FR6047(F T /KA,  seHihi)

o EVMA430-FR6043(H T /K I A AR, FoBhR)
e Application notes:

Frequently asked questions (FAQ) on ultrasonic sensing technology(&¢:#ThR)

K H] MSP430FR604x MCU F 7K I MR L i T B 75 A IR AR ) 5 AL I R 2 (FAQ)
How to Synchronize the MSP430FR6047 Clock System Domains With the USS Oscillator
Waveform capture based ultrasonic sensing water flow metering technology

Ultrasonic sensing of gas flow

MSP430FR6043-based ultrasonic gas flow meter quick start guide
MSP430FR6047-based ultrasonic water flow meter quick start guide(&¢#ThR)
KT REN [ T45 S

Ultrasonic sensing solution submodules overview

High Resolution Ultrasonic Liquid Level Sensing

Ultrasonic Transducer Selection for Gas Metering
Ultrasonic Applications With MSP430™ MCUs
Liquid Concentration Sensing

High-Resolution Anemometers

Ultrasonic Surface Sensing

Ultrasonic Leak Detection

O 0O 0 00O 00 0o oo O o o o o o

Oxygen Concentration Sensing
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e Tl reference designs:
o X&KL IR P AL KT RA S H T
o XA RN R P A AR IR T RA S HE T

5.2.1.3  ELRER

Energy Measurement: %5 R T DLSCHLERE BE IR R AIIAETh D3 EE R . 3B A
TR, WO ENH, CRREEEN T, P IRERE . HPHS SRS

EMDC demo

HV Source EMDC GUI

Configuration

R
Measurement
Engine

Calibration
Algorithm

EMDC A HD IR Isolation JUNG EVM or
GUI Bridge Board ' Custom Board

Calibration Factors

RS R = HostMCU _ _ o HV Inputs (VRMS, IRMS, Phase Angle)

& 5-6 FARERIII RA KA~ R B

e GUIFAMTIT: Energy Measurement Design Center for MSP430 MCUs
e ' FMk: Energy Measurement Technology Guide
o fIM: Energy Measurement Design Center for MSP430 MCUs: Training Series
e EVM boards('5iX =/ EVM B.E ] GUI, 152 % EMDC):

o EVMA430-i2040S(FEAHR B L AETT BB /N RSE: 0.5 SOk )

o EVMA430-F6736(*AHZR: 0.2 hE /%)

o EVMA430-F6779(=AH3K: 0.2 FIEE)
e Application notes:

o Implementation of a One- or Two-Phase Electronic Watt-Hour Meter Using the MSP430i20xx
o Differences Between MSP430F67xx and MSP430F67xxA Devices (2 W 2 1| B4 1#) HL )

e Tlreference designs:

ULP Temperature Compensated RTC on MSP430F6736 Design Guide

Single-Phase AC and DC Power Monitor with 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 and Auxiliary Power Supply Options for e-Meters Design Guide

Three-Outlet Smart Power Strip Design Guide

O O O O O O O O O

Implementing Wi-Fi Connectivity in a Smart Electric Meter

5.2.1.4 USB 2.0

USB integration: #7)> MSP430 Fr F#E% T USB 2.0 k., 454 MSP430 [ USB Developers Package,
RefE KR4k USB HITT R it

e GUIMTATH: MSP430 USB Developers Package

e U/ F Mk Startinga USB Design Using MSP430 MCUs

e Application notes:

o Implementing Wi-Fi Connectivity in a Smart Electric Meter
o Android Applications With MSP430 USB on Mobile Devices
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5.2.1.5

USB Keyboard Using MSP430 Microcontrollers
USB Field Firmware Updates on MSP430 MCUs

Housekeeping MCU

5.2.2  Tireference designs

0O 0O 0 0o 0o 0o oo oo o o o o oo o o o o o o o o o o o o o o o o o o o o o o o

BOOST-IR Infrared (IR) BoosterPack™ Plug-in Module User's Guide (TR
BOOST-IR IR BoosterPack™ #fi{f: ik

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

10s battery monitoring, balancing, and comp protection, 50A discharge ref design
4-mA to 20-mA Current Loop Transmitter Design Guide

10-uA to 100-mA 0.05%-Error High-Side Current Sensing Design Guide

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

4- to 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-Sensor Hub Design With Quad 4-Gbps FPD-Link I, Dual CSI-2 Output
0-A to 1-A Single-Supply Low-Side Current-Sensing Solution Design Guide

Air Quality Sensor Design Guide

SMBus Design Using MSP430 Design Guide

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

Wi-Fi Enabled Level 1 Level 2 Electric Vehicle Service Equipment Design Guide

TEC driver reference design for 3.3-V inputs

Case Tamper 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 (F3 i)
A TN VEAE S D) 6 10 e F A IR K AN 45 2 2% it

ESI + LDC Inductive Linear Position Sensing Design Guide

Voice Band Audio Playback Using a PWM DAC Design Guide

Memory Emulation Using 1-Wire Communication Protocol Design Guide

+/-1A Single-Supply Low-Side Current Sensing Solution Design Guide
|0-Link Firmware Update Reference Design Leveraging MSP430™ FRAM Technology (E#Thi)

K MSP430™ FRAM FEA I 10-Link [ {4 837 2 % ¥ it
Output Current Sensing and Limit, Plug-in Detection in Power Bank Design Guide

NFC Authentication for an EV Charging Station (Pile) Reference Design

KNX Thermostat Tl Design Guide

Temperature Transmitter on Single Chip Mixed-Signal MCU

Data Collector for wM-Bus T-/C-Modes and DSSS-Coded Long-Range Mode Design Guide
Thermostat Implementation With MSP430FR4xx Design Guide (55Thk)

Tl Designs K- MSP430FR4xx SE I I {5 7% % FH /' 45 9
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Remote Controller of Air Conditioner Using MSP430 Design Guide (T i)

Tl Designs K- H MSP430™ SE I [ 7 Y 4% 25 H - 45 7

Filtering and Signal Processing Ref Design Using MSP430 FRAM Microcontroller

MSP430 Low Power Orientation Tracker Design Guide

Data Isolation for Loop-Powered Applications Design Guide

MSP-EXP430FR6989 & FRAM to Enable Compute Thru Power Loss Utility Design Guide

QVGA 3D Graphics on MSP430 Microcontrollers Design Guide

18-V/400-W 98% Efficient Compact Brushless DC Motor Drive Design Guide

12V to 24V, 27A Brushed DC Motor Reference Design

Reference Design for Wireless Condition Monitor for Motors and Pumps

24V/36W BLDC Motor Driver Reference Design With Close-Loop Speed Control (557 i)

HA AP LA DI REY 24V, 36W JGAL 84S BLDC 1ESZHINL Eh#s 2 H Wit

Driving Three-Phase Stepper Motor With BLDC Motor Driver Reference Design

1-PWM Brushless DC Motor Control TI Reference Design

Unipolar Stepper Motor Driver Using a Bipolar Stepper Controller Design Guide

Wireless Motor Monitor (WMM) Design Guide

Low-Power Micro Stepper Motor Driver Using FRAM MCU Design Guide

Integrated Sensored BLDC Motor Controller Reference Design

Dual High Resolution Micro-Stepping Driver

10.8-V/250-W, 97% Efficient, Compact BLDC Motor Drive With Stall Current Limit(#5#ThR)

TI %W B 5 F B i ThBE Y 10.8V/250W i 58(97%) S T ELA WL AR Bh 2% 5%
ﬂ

Filtering and Signal Processing Reference Design Using MSP430 FRAM Microcontroller (F¢H1/iX)
{87 MSP430 FRAM Fid25 il 45 () i I FVE 5 A B S 0

12-V, 15-W Power Limit, Single Driver-Based Stepper, Brushed DC and Actuator Drive Reference
Design( 5z i)

BT A DK & H A 15w DY BREIF 12v P il e AT 4%

5.2.3 M AMISHK Application notes

O 0 0O 0O 0o O 0o O 0O o O o o o o o

MSP430 + DRV83xx Selection Guide for Power Tools

Enhance simple analog and digital functions for $0.25

CRC Implementation with MSP430 MCUs

Digital Addressable Lighting Interface (DALI) Using MSP430 Value Line

I {3 F MSP430G2452 il il #% 1) LaunchPad Value Line F /&0 SEEIE T 0o L PR )00 58 W 1
EKG-Based Heart-Rate Monitor Implementation Using the MSP430G2xx LaunchPad Kit
Implementing a Direct Thermocouple Interface With the MSP430F4xx and ADS1240
Implementing a Single-Chip Thermocouple Interface with the MSP430F42xA MCUs
Implementing An Ultra-Low-Power Keypad Interface With MSP430 MCUs
Implementing An Ultra-Low-Power Thermostat With Slope ADC

Implementing IrDA With MSP430 MCUs  (Hc#7if)

K MSPA30FRAxx [ 4T &bt FE 4 i) S8

Infrared Remote Control Implementation With MSP430FR4xx

Fuzzy Logic Motor Control With MSP430 MCUs

Servo Motor Controller Using MSP430™ MCUs

Stepper Motor Control Using MSP430™ MCUs
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1.8V — 5.5V Input, High-Efficiency DCDC Converter Reference Design for MSP430
1-Wire Enumeration

7-Segment LED Stopwatch Using Low-Memory MSP430™ MCUs

A Simple Glass-Breakage Detector Using an MSP430 MCU

A Single-Chip Pulsoximeter Design Using the MSP430

Calling Convention and ABI Changes in MSP GCC

Dual-Ray Smoke Detector Design With MSP430FR2355 MCUs

Getting Started With EEMBC ULPBench on MSP-EXP430FR5969

Heart-Rate and EKG Monitor Using the MSP430FG439

Hysteresis Comparator With UART Using Low-Memory MSP430™ FRAM MCUs
Interfacing an MSP430 MCU and a TMP100 Temperature Sensor

Interfacing MSP430™ MCUs With MMC or SD Flash Memory Cards

Interfacing the 3-V MSP430 MCU to 5-V Circuits

LC Sensor Rotation Detection With MSP430 Extended Scan Interface (ESI)

Li-lon Battery Charger Solution Using an MSP430™ MCU

Low -Power Hex Keypad Using MSP430™ MCUs

Method to Select the Value of LC Sensor for MSP430 Extended Scan Interface (ESI)
MSP430 Advanced Power Optimizations: ULP Advisor SW and EnergyTrace Technology

MSP430 Based Lithium-lon Polymer Battery Charging and Gauging Solution Using USB
MSP430 Embedded Application Binary Interface

MSP430’s Analog Combo Enables True Single-Chip Pulse Oximeter Designs
MSP430F42xA Single-Chip Weight Scale

Multi-Cell Li-lon Battery Management System Using MSP430F5529 and bq76PL536
Multi-Function Reset Controller With Low-Memory MSP430™ MCUs

Nine-Axis Sensor Fusion Using Direction Cosine Matrix Algorithm on MSP430F5xx
Powering the MSP430 from a High Voltage Input using the TPS62122
Programmable Clock Source Using MSP430™ MCUs

Programmable Frequency Locked Loop Using MSP430™ MCUs

Programmable System Wake-up Controller Using MSP430™ MCUs

Quadrature Encoder Position Counter With MSP430™ MCUs

Random Number Generation Using MSP430FR59xx and MSP430FR69xx Microcontrollers
Random Number Generation Using MSP430™ MCUs

Revised Pulse Oximeter Desigh Using the MSP430

Simple Power Sequencer Using MSP430™ MCUs

Single-Slope Analog-to-Digital Conversion Technique Using MSP430™ MCUs
Single-Wire Communication Host With MSP430™ MCUs

Tamper Detection Using Low-Memory MSP430™ MCUs

Using MISP on KNX Systems Application note

Using power solutions to extend battery life in MSP430(TM) MCU applications
Using the MSP430FR6047 Wireless M-Bus Serial Library for Metering Applications
VLO Calibration on the MSP430FR4xx and MSP430FR2xx Family

Voltage Monitor With a Timestamp Using a Low-Memory MSP430™ MCU

Wave Digital Filtering Using an MSP430 MCU

Wide-Vin Battery-Charger Using SMBus MSP430 MCUs and bq Fuel Gauges

53 mES5RE
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SEF, AES, DES, TDES, and SHA-2 % : 3= ZEFH T AN SCRRREAF N2 ) 1% 4.
o /T Clmplementation of Cryptographic Algorithms
° %/215
o Advanced Encryption Standard
o Data Encryption Standard
o Secure Hash Standard
Wl AN BB Hr: N TR E R ORI e PR A ST

e Application notes: Secure In-Field Firmware Updates for MSP MCUs

e  Crypto-Bootloader:
o M FM: Crypto-Bootloader (CryptoBSL) for MSP430FR59xx and MSP430FR69xx MCUs User

Guide
o Application notes: Crypto-Bootloader - Secure In-Field Firmware Updates for Ultra-Low Power
MCUs
o ¥fF: Crypto Bootloader
IEC 60730 4= FH:
o M/ FM: Safety Manual for MSP430G2xx, F5xx, and FR57xx in IEC 60730 Safety Applications
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