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Figure 1 shows the MSP-EXP430FR2433 LaunchPad development kit.
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Figure 1. MSP-EXP430FR2433 LaunchPad Development Kit
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1 Getting Started

1.1 Introduction
16MHz MSP430FR24337 /34 RIZIX. BIEEEEH. BHAME. BEEZTAAT IV EATHMON TS RERNK
AEYTHD15.5BOANEFRMN GESFZEARS VFLTIERAEY) AEEShTWET,
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TELZETAREAETD=6HIZ, 20E >~ DBoosterPack® 7S 454 VEC a— Ay HITL>THEERIEEINT
&Y. 1ELELBoosterPackEY 2 —I)LEHHR—FLTLET,
TAVYLRER. V5374909 T14RTLA, RIEBHAGEDHEEEZTIEOEBMTEET, HEDBoosterPack
TSHAVED 21— ILEBHT D, TIELUH— ENR—T 4 OBRAEEN SERICAFARELLODHMNSEIRLT
G -IAN
TIDEc| ipseA— X MDCode Composer Studio™IDE (CCS) 4>IAR Embedded WorkbencheIDE#Z: &, BIEDY I bHx 7
RREY—ILLFFEATETET, CNS5DIDEIXEA E £ . MSP430FR2433 LaunchPadRiFx v b EfAEHLE D &
UFIWEALEATOT 74 ) 05 TNy BADEnergyTrace™ 7o/ O EHR— ML TWET,

1.2 Key Features
-MSP ULP FRAMF % / B & ~A— X MHMSP430FR2433 16 E v kMCU
BIEEAT /Ny JICF A e i EnergyTraceTo / B
BoosterPack 7S5 44 VEC 2 —ILDIT AL AT LEFRL=20E LaunchPadBi v MBS
A UR— Rel-FETTF/Aw 45 Jo—J
2DODRE D E2DDLEDAA—HFLEDPYRY 2TV FET

1.3 What's Included

1.3.1 Kit Contents
-1 MSP-EXP430FR2433 LaunchPadBi&+ v k
-4 4~ OUSBr—JIL1TAK
N4 VI RE— ALK
R=IR—FvNRVEAEFEFENTHELT. I—HRETIVLENHY FT

1.3.2 Software Examples
+ Out-of-Box VI k7
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1.4

1.4.1

1.4.2

1.5

First Steps: Out-of-Box Experience

EWZEELMEDSBEELGHET. HorLOTATILENETI M IRy RI—REFERTSHIETT,
COIA—FIE, EWNOWNK OADEZEGHEZTLTVETS,

Connecting to the Computer
FTRBDUSBr — T ILEEMA L TlaunchPadfif ¥ v bZ AV E1—2ICEKLES, HREOERLEDA RLT
T5FT T, BULRERIEDOHIZ. FSANDBRBETT, TIOCCSHIAR EWA07E EDIDEE A VR F—JL
LTRSANZAFTEHILES#HOLET, FS a7\ Iwww. ti. com/MSPdriversTHAFTEET,

Running the Out-of-Box Demo

MSP-EXP430FR2433 LaunchPadBi+ v bD 7 k74 TRy o X (00B) FETI&L. MSP430FR2433 MCUAFRAM
AEYRICU IRy 77 EERLT, BET—20A02EHMICEY VT v ITTEHEERLET,

Ft-. TETRHUTILEALBREE O Y—HFRELTWET,

R ESNFBRET—2EVTILIALEBEET—FDOMALEPCITEEL. HEHDY S FGUL (MSP-EXP430FR

2433 00B GUI#3MB) #FRALTHREILTEENTEET, V5T RUIADT I AL FEATEHIMEETEH.
F—REYTILIHEKRT TUr—3y (FF)5—2 3 DUARTERSE : 115200,8, 1. n) #ERLCHATEET,
T2+ bTlE, ER%EAZ%. LaunchPadBi®+ v FIFRAMTF—42 B85 E— FIZCAY £,

FEOLEDITEHAMIC BB TEID) SERLET., ThiE, TS RANRBETTREZTHL. R —TFREEIC
RAZ&EH#RLET,

ED1—HRAUSIZWL T, RESNIZBEEPCIZERELET,

RIZ, SIES2RE VERBICIBLT, 5S4 T REE—FIZAYVET,

LaunchPadBi% & k&, MSP-EXP430FR2433 00B GUI THRE\L IS H ., FIFEP U FIEHERICR TSNS LS,
SATRET—SZPCCAMN)—Z V5T E2RELRHY T,

CHDE—KTIEK., FIVS—L a3 VIEBERLYSIILE (T4 RE25C) #EBHL, HFILWLVEET—4%
MBTE2EFDAL YL RERBKRLET,
BEDEENALEMEZLE >TWAEE., FEDOLEDIASLTL., BEDEENALEIMEEZTED . BED
LED2M AT LET, S1E|Y, £HI1ES20%. COE— FCREREZMILTEMNELITRLSEET,
A—HIE, BAVWELIIAEZVWERZEZWREDIF, A—HYOLEDEEDOEILZEHET 5. FIFUILDOT—42
EILERBZEIZEST, TNNARDEBEICEEEZE5Z25ENTEET,

Next Steps: Looking Into the Provided Code

EVND4 M EFIE o -, ZOELADLEAY FT, MERRREZRAWVNT, Yo TILa—FORELZFABLET,
ERTEERIDEE Ao O0— RT BBARIZDONTIE, 22 a dxsBLTLEEL,
LaunchPadBi%+ v FDER BT 2RLBELAEIE. TIOHV S FREY—ILEZERTHZETT,

DISY9RR—ADYY—RITHRAFTO—5TIL. MSPWareV 7 bz 7 DI RTOH U FTILEY Y—RIZ
7HOEATEET, Code Composer Studio Cloudid. LaunchPadfiF¥w FT7 TV H5—S a3V ZHEE LU
EITTEELTNEYT9 FR—XDIDETT,
FTCICFEATZSY—RaA—REZFDOBOaA—FHAEHO— KR=JICHESATLET,

O— KIEBDTS A RENTHEY., TIIIHED=Z—XICEHLETEIALEELZHELTLET,

FIETIK, IRXTOBMIIOVNTHLCEHHAL, O— FOEZZZEDHIHOTOC Y FEEZRH®LET,
FAoR—FDeZ-FETFNy S T7O—J%FATSE. HILOOA—RZEBHEICTNAYSILTEYYA—KRKTBEIEN
TEFEY,

HTEDUSBr—JILEFERL T, EVMEPCOUSBEHEARLETT,

4
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Figure 2 (E2) (2. MSP-EXP430FR2433/\— kKO =z 7 DMWMEERLET,
Reset
MSP430FR2433 Reset
eZ-FET Onboard EnergyTrace
Debug Probe Technology
Enables debugging/programming Real-time power consumption
as well as communication back to readings & state updates from
the PC. The eZ-FET can also the MSP430FR2433 MCU viewable
provide power to the target MCU. through the EnergyTrace GUI
Button/Switch ==p| X i : Button/Switch
S1 S2
20-pin BoosterPack Jumper Isolation Block
plug-in module connector J101
(31 -12) - Power
- GND, 5V, and 3V3
- Back-channel UART to the PC
MSP430FR2433 - RXD, TXD
Microcontroller - Spy-bi-wire debug
MSP1 - SBWTDIO/SBWTCK
User LED User LED
LED1 LED2
Supercapacitor
Optionial
Figure 2. MSP-EXP430FR2433 Overview
2.1 Block Diagram
Figure 3 (R3) IZZM 7Oy I RERLET,
Miero'8 LED Crystal
rystal,
usB Red, Green 4 MHz Reset
\ / button
ESD < »| Debug ,,| EnergyTrace
Protection MCU Technology
¢ 7'y
3.3-VLDO
\ 4 h 4
UART, SBW to Target | Power to Target
Crystal
32.768 kHz Supercapacitor
20-pin Target device
LaunchPad <
standard headers MSP430FR2433
User interface
2 buttons, 2 LEDs
Figure 3. MSP-EXP430FR2433 Block Diagram
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2.2 Hardware Features
2.21 MSP430FR2433 MCU
MSP430FR24331%. #B{EE HIMSP430FRx FRAIMR—X D4 aa>r kO—5 (MCU) T. HsESshi=T—4
AX yétxa) TAEEZRBELET,
MSP430FR2433(%. FRAMR A4 o 0> rA—5DFR— k74 ') A [Z4mm X 4nmD /NEIVOFN/ R w o — S i L.
SEITELRERADHFEZHFED. BEEBEEHZEHLTVWET, FRIMEREHRD A EYEMTHY .
BREND75 v AT ERANOBEFXTIDORERMEA T (FRAW) [THELTLET,
FRAMDEEMIZ DU Tk, www. ti. com/framzE Z&E L &Ly,
TINA RDEREFRD EH Y T,
-1.8V~3. 6V ENE
6Ew FORTFLOAOY Y EXLUS MHz FRIMZ R ETHDI6E Y FRISCT—FF U F v
-15KBD 7O 4S5 LFRAM, 512BD{EERFRAM, 3 & U4KBAORAM
-8F ¥ =JL10E v FADC
4DMDI6EY FE A<
-3D0DXF N TFN/AURTFT LR EEZHED2DOMDHR A< (Timer_A3)
- FNFN2DODF Y TFN/ART - LYREBZED2DODR A< (Timer_A2)
R2Ey hNN—Foz7EEZR (WPY)
-19MDGPI0
-UART. IrDA. B L USPIZHR— T B2D0DIHELI=Z/N—FILLY FILEIEA > F3—T 14 X (eUSCI_A)
-1D®MeUSCI (eUSCI_B) MSPI &I 2 CEHHR—+
5
o o % 2
O » = S o N~
> > o o o o
a o o o o o
o DU EBEBEBERAN
24 23 22 21 20 19
RST/NMI/SBWTDIO |- 1 Fommm—e—s 1 18C] pvss
TEST/SBWTCK |_J 2 : : 17| P2.6/UCA1TXD/UCA1SIMO
P1.4/UCAOTXD/UCAOSIMO/TA1.2/TCK/A4/VREF+ | ) 3 : : 16 (_ P2.5/UCA1RXD/UCA1SOMI
_ MSP430FR2433IRGE | _
P1.5/UCAORXD/UCAOSOMI/TA1.1/TMS/A5 |-) 4 : : 15(_] P2.4/UCA1CLK
P1.6/UCAOCLK/TA1CLK/TDI/TCLK/AG ) 5 : : 14 P3.1/UCA1STE
P1.7/UCAOSTE/SMCLK/TDO/A7 |-/ 6 b 130 P2.3
7 8 9 10 11 12
N e/
&2 s 2% 2
§ssscce
g E2 g9
é X 8§ 3 >
3 S g3 43
28z 3¢
o2 3 2
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5 %S 3
S S a
S = O
= n 2
o 8 2
8 o
S
Figure 4. MSP430FR2433 Pinout
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2.2.2

eZ-FET Onboard Debug Probe With EnergyTrace Technology
TIDOLaunchPadBFE+F v k&, K ZBSZNDARXR FARRLITSHIZ. FoR—F - TRy 5 -

TO—JZRBLTWWA=%H, i 7nSvEnELLFEE
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Figure 5. eZ-FET Debug Probe
MSP-EXP430FR2433 LaunchPadBa$ = kI(Z(XEnergyTraceT o / O NEEH S TULVET AY. EnergyTrace ++
T/ AYIEYR—rIhTOWERA,
EnergyTrace#gE(x, MSPAR— kD 4+ VA 2AXTERYFET,

Table 1. EnergyTrace Technology

Features EnergyTrace Technology EnergyTrace++ Technology
Current monitoring Yes Yes
CPU state No Yes
Peripheral and system state No Yes
Devices supported All MSP430 MCUs o Ao Re9wx and
Development tool required MSP-FET or eZ-FET MSP-FET or eZ-FET

B5IT R IO DRIRE, eZ-FETT /w5 Ta—T%2—45 v MEEASABEILTLET,
DA VEBENDESE, PEO vy o= TOv I THHIINND D v o/RNITE>TUIHTHZENTEET,

FAYL—2arSreonNTOy Y OEMIZDONTIE, 2.2.318Z8BLTLEELY,
eZ-FETIZRR b DNy U F v &~ JLUART-over-USBIEfE HLIRIL L FE T, i, T/ THhOPCEDEZ K
BEODEOICERICEFTT,

HIE. 2.2 MEEBBL TS,
eZ-FETN— FY 2 7I1E, £ 3 3 V6DEBES & UNSP-EXPASOFR243ITH A > T 7 A LDE S L O— FR—T[2

HBYES, TNRAVHICET SV I bz 7 EFMIZTOVTIE, eZ-FET wikiZBHRL TS,
eZ-FETOFMIC DL TIX, MSPFNYHIL—HF—XH4A K] 2BEBL TSN,

SLAU739-0October 2017
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223 Debug Probe Connection: Isolation Jumper Block

B5IZRTII0I D AR, eZ-FETTF/N\v 5 TO—TJ% 4 —45 v MEEMSHEILTULET,

DA VEEYBERIE. DBy TOvITHAINNDS Yy UNRNTSHTICE-TYTHIEN
TEET,

TAYL—23a30TyonRTOy s OEMIZDONTIX, 2.2.3EESBLTLEEL,

eZ-FETIZRRA F&E D/ 5 F v 2~ JLUART-over-USBiEf HLIRME LT T, Thid., T/Ny T hOPCEDEZ K
BEDEOICEREIZERNTY, SHMIE, 22 4EESHBEBLTLEEL,

eZ-FETN—FROxz7I&. €2 3 6DEEEE & UMSP-EXP430FR2433T7FH A1 I 74 LD A BO— K
/\o_:/\":%u asj—o

TFTINYHIZEATBY T bz 7 EFMIZDOLTIL, eZ-FET wikizSBLTLLEELY,
eZ-FETOEMIZDULV\TIX. TMSPFNY HA1—H—XHA K] 25BLTLFEEL,

Table 2. Isolation Block Connections

Jumper Description
GND Ground
5V 5-V VBUS from USB
3V3 3.3-V rail, derived from VBUS in the eZ-FET domain
RXD << Backchannel UART: The target FR2433 receives data through this signal. The arrows indicate the

direction of the signal.

Backchannel UART: The target FR2433 sends data through this signal. The arrows indicate the direction

TXD >> of the signal.
SBW RST Spy-Bi-Wire debug: SBWTDIO data signal. This pin also functions as the RST signal (active low).
SBW TST Spy-Bi-Wire debug: SBWTCK clock signal. This pin also functions as the TST signal.
USB Connector
P S |=====5===7
l USB l
I I
—{in  out eZ-FET Debug
| [ LDO Probe [
& I
ﬁ EnergyTrace
| Technolol |
I - I
I I
| Jumper Block |
Il | |
I 8 g I
2
| gl |z |2 |
| B EE |
— ole |8 |58 —
sl |[e-— |8 |85 '
°| |8 5 |a |2E gl |
o S ® |z |om 2
N E < gl |
8 I I
s | |8 5| |
% © 3
= |3 L
| § Target § |
| =2 MSP430FR2433 m |
| = — |
I I
L - - - — — -
Figure 6. eZ-FET Isolation Jumper Block Diagram
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224 Application (or Backchannel) UART

NI FeoRJWARTIR, B—5 Y b7 TV —2a v DELMEEO—ETIEAWLUSBER FEDEIEE
"REICLET . CHIEARDPICESICERN T, PCRR FMUl~DBEF ¥ RILERHELET,
huEFEALT., LaunchPad&BIET BS54 DL -a—H - A4204—TJx2—X (GU]) BLUPCLDthD
TOUSLEERTHIENTEET,

E6lk, /Ny I F v RIIUARTORKZERLTWET, /Ny F v RJLUARTIE, eUSCI_AOEDUARTTY,
RR MEITIE. LaunchPad7RR F ETHIZEEINhD E, 7TV — 320Ny 9 F ¥ 3 JLUARTHD K ECOM
R—EHNERESNET,
INAIN—B—ZFJLODock |l ight ZHED B —ZIF VT TIV5r—2a3 % EL0NR— A VB —T A RT B
PC7TFTN—2a EERALT, COR—LERE, 3=y b7 TUT—2 a3V EBETHIENTEET,
NI FoR)LDONR— L EHET IRENHY FT,
Windows PCTIE., T4 AIX = v —MHYR—rTEET,

4--‘? Ports (COM & LPT)

? ECP Printer Port (LPT1)
7 MSP Application UARTL (COM13)

Figure 7. Application Backchannel UART in Device Manager

INY D F v RIJVUARTIE, MSP7 T r—2 3 VURRTIAR— R TY, ZOHE. BTIFCOMSZERLTLET A,
COR—FFIHRRAMPCTEIZRLGHGEENHY FT,

ELWCONR—rEHELIzD, TOFF1 AV MIESTHRRA T TY7r—2 3 o TONR— b EBRLET,
D&, R—FZRVTRRA MO DBIEZRIBRT S ENTEET,

B —%"y FMSPA30FR2433AITIE, /Ny U F v RILIFeUSCI_AOE D a—LICERENTLET,
eZ-FETICIXEREMBELRAR—L—bAHYET, LIA>T. PCTTUIr—2 3 UAKR—L— k%eUSCI_AOT
BESNTVDIIDERLKR—MIBRETHIENEETY,

225 Optional Features

2.2.5.1  Supercapacitor
AN—FR—ILEB@RD Ty TV P R—FEIZHY ., A—F—FNBERELBLEETITVRATALIC
BHEBRBT DHICR—IN—F v /R ZEETLENTEET,
HESRER S (X/8F Y = JEEC-SOHD224H 220 mF (0.22 F) R—/S—F ¥ /LA T, FEEFHRBRFEN S
FEATFIRETY .

NOTE: A—/i—Fv/ X 8dA%y MIBENTHELT. 1—FTOABENEHAIERY FHA,

FTUoR—FOP v oNR—AyF—%FALT, R—N—Fv N 2—%FKE, FH QVBL—IL~DEEER) .
FEEUHTEIAETHERTEES., ChoDFERE—FETNLDFERAFEOFHFMICOVTIX, 2.315Z2SH
LTLESLY,
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2.3 Power
COHR— KlE, #2HR— KDeZ-FETXO4 & E 1= IZBoosterPack DERE E. S EFIFLEHEBAEICHIG
FTEHESICEHFFEShTWET, BE8IE. ez FEThSDEHEAN Y F—JI5F f=(FBoosterPack EL 2 — /L&
BLIEARY—ADLDENZRLTVLET,

USB (eZ-FET) Power BoosterPack and External
Configuration Power Configuration

ri | rill |
| 1 B | Debug | | H . |
(B - u | Power [ - L ]

eZ-FET & s Domain eZ-FET & 0o
| 0000000 | | 0000000 |
L — — — OOflocoo000 4 L e — — 0000000000 4

oolflooooooo 0000000000

Jez  J101 Target and JeE J101
= $ BoosterPack 555

J1$ J3 J2 Power J1L J3 J2

o o i o o

00 o Domain o0 o

o Target o o Target o

O \sP430FR433 o O \sP430FR433 o

-] Device (] s c (-] Device o

S MSP430FR2433 | § b S MSP430FR2433 | §

o o o o

5 target and 5 Dormain 5 target and o

o BoosterPack o ° BoosterPack o

!J4 J4
b o Unused b

GND @ I © GND POWe.r GND © ]___ © GND
oo O J6 N J5 O eNp Domain o © J6 N J5 O anp
2O Super Cap ) 8B =HO) Super Cap =01

Figure 8. MSP-EXP430FR2433 Power Block Diagram

2.3.1 eZ-FET USB Power
RE—RUBEROIFT)FIE, UBNSeZ-FETT/N\yHETTT, ZhITkY. USBHhSSVDEAM
&, eZ-FETENEDIZB A (3. 3V, LaunchPadd % —4 v FDIBE(X3. VICTHEBEILET,
e-FETASDEHIE. P /\J0IZ&k->THIEhET,

3. IVDIFZE(F. J101 VR FITO v U/ ERIN TSI L E#MHR LTS,

2.3.2 BoosterPack and External Power Supply
ANy A—BIEINTEREERBET 52-OOR—FEIZHYFET,
NEERTHETIEEE. TNA RAOEBEEBELEIRICENT S ENEETT,
MSP430FR2433 M EN1EERERA(X1. 8~3. VT, F£MIL. MSP430FR2433X vV AL FIIA4 oA FA—5D
T—AL—hrESRBLTIESL,
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2.3.3 Supercap (C6)
A—=IN\N—F v NN ANEEINTNDIEEIL, MSPA30FR24334 —4w b T/Nf ADBIEEEE HHic %
i 2 1-DICERATEET, R—NN—F v NG TT7 IV =2 a3V ERTTEHHMEHER
LTLIELY,

NOTE: X—/\—F v/ BEFxy MIBFATELT., A—FTCHEELLELHY FET,

Figure 9 shows charging the supercap and powering directly from it.

r-_ S S I P — I
| 1 H | Debug | | H . |
(e - u | Power [ - L ]
i eZ-FET N " | Domain I eZ-FET & e |
0000000 0000000

[ o4 L e — — 0000000000 4

0000000000

Target and JeE J101
BoosterPack 555
J1$ J3 J Power J1$ J3 J2

o o 4 o o

o0 o Domain o0 o

o o o Target o

g MSP430FR2433 g g MSP430FR2433 g

Device Device

© MSP430FR2433 | S SL:DPOEVFV gf‘p ©  MSP430FR2433 |

4 target and 2 Beginis S target and 4

o BoosterPack o o BoosterPack o

e *Power from A4
Use | Charge DeEb‘:ggerl Unused Use | Charge

GND @ I “ ox:wrnna POWe‘r GND © —_I__ © GND
e © J6 - J5 O cno Domain eno © J6 = J5 O ano
v 0 Super Cap —0 a3 v O Super Cap —0 v

Figure 9. MSP-EXP430FR2433 Supercap Power Block Diagram

2.3.3.1 Charging the Supercap
A—IN—F v /N2 [E, EWAPCIZEHK SN TILNS EE, FIEFR—FIZABERIHBEIA TS L EIC
FRETETET, REFICHUZ TREI BEICEET HE. REAOERFIRIERSEMENET,
R=N—F v N ERETHICIE, e-FETTFN\v 5 TO—T bENHLENTBER. FEFJNZEL:
BoosterPack E 2 — /LML BEANBRINTLIRELHY £,

A=N—F v NV ANKBENDFETIZ2~IAINYEY (R—I—F ¥ A LEBROMAREBICEL ST
ERDGEEADHYEFET) o

2.3.3.2 Using the Supercap
A=N—F v NI EIDFRER. U v UNEZFAREICEHL. ERZKRSIENTEET,

ChizkY, R—=N—F v N\ A =X EBEERBENSTIVIL—LIZERELES,

Z DA T, LaunchPad¥ v FHC6R—/NA—F v/ (k> TEEICEEEIShTULVETS,
EHEBEDHED-OICIE, JI01D v o\ Z8M LT, eZ-FETACGR—/S—F v v F(Tk>T
WEINGWLESIZLTLEEL,

2.3.3.3 Disabling the Supercap
Ao v URERUNT ZEITE ST, A—=N—F v N\ ZE BN ORELICUYRET ZENTEET,
COOXNREIROEUAYSLEFICELRAL I ET, Drv UnREBENLHCIENTEET,
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2.4 Measure Current Draw of the MSP430 MCU

2.5

2.6

TILF A —B ZEHA L TMSPA30FR2433DEREZAES HIC(E, JINND v L/ MEZETO v I DVID v 2%
FERLES.

BAESNEEBRICEK. F—H Y FTNARET—REANRYIANYEEZB>THRNBERPEENET,

Ei&iﬁ%%ﬁ’éiﬂ“ﬁ?’é(:li\ ROFIEERTLETS .

IR T Oy 7DV vRERYSNL, COT Y UNICERE EERLET,

2 Ny F v 7 JLUART & & UMSPA30FR2433ICHE#E SN TS ERIBMNERE5I ERAA TS AIREEZEEL T
{EEW, PFA4VYL—23y - D unR-TJOYv I TIhoDEKENTN. FLEERAETOER
DU/ —RABREEDLIECEDBEBERLTILEEL,

3. MSP430FR2433Ic7O—F 4 VT AHA (1/0) NEWNWZ EZHRELET, ChSHIIFETRILERE
BIERAHET, IRTDI /UIRFSATT7orEhdh, ADTHNIE, A LRILFERIEZO—LALIC
BIZEFBAMNBIETIFT, FSATTEREAHY ET,

4. 3—4y FOERTERBLET,

5. BERZAECLET, BEDLANILAEELTWEBEE. RELEAEZITOSON#H LN EITEE
LTS, BFEREZRTET 2ADEETT,

EnergyTraceZ AL T, SFEIFHLERTO 7 7ML ZHEL, IRILFHEEZRELTDHILED

TEEY,

Clocking

MSP-EXP430FR24331&. T/8A RADAFH I/ B v ([CMATHE IOV I ERELET,

Q1 : 32 kHzz 7Y > o X&) (FC-135R) 12.5-pFH Y XA & )L, S&EZES - X1A0001410014
2kHzH VR A LIE, DERE I OO V—REYELEBEWVLPNR Y —TERZEZAREICLET,
LE=A>T. KEDHEEIZELY., BEHE—FOLEBEEZFERAT S EMNTREIZEYETS,
FTI4ILETIH, =5 v FEVIE2DMDBoosterPack Ny A EVTEZERLIN TS0, K&IE
MSP430FR2433IZHER SN TULVEH AL

S58B4 1) R 2 )L ZMSPA30FR2433IZ#E#t 9 S 11, 0Q DIERALROZENTHEAHY . £ L TR2ER3IE
BRSEIRENHYET,

9 1) A2 )L ET=IEBoosterPack E VI CT:EIRT 5= DEIMDFRESEICODVWTIE, AVHR—FDIUJRE )L
BIREMVIILIRI )=V ESBLTEEL,

TNNAZAODATRI AV IIE, TIAILFTRDESIZRESATNET,

-MCLK : DCO 1 MHz

-SMCLK : DGO 1 MHz

-ACLK : REFO 32. 768 kHz

REI/OVIDRESIUNHEA L L—2DFEROEFMAIZDONTIE,

TMSP430FRAxx 3 & UMSP430FR2xx 7 7 S ) A—H—XHA K] #SHBL TS,

Using the eZ-FET Debug Probe With a Different Target

LaunchPad L DeZ-FETF /3w & T O—TJ(&, # 2 R— FOMSP430FR2433% — 47"y b T /34 X121+ TH <,
FEAEDMSPAOIRETNA REA VR TI—RFTBHIENTEET,

CNETSICE, B v - TAVIDITRTOD Y UNEYYBELET,

ChiE. TNy T To—ThSpy-Bi-Wire (SBW) #EEN L T—EICEHDS—F v MIEETELR V=D
WETY,

RIZ, B—=47 v bAR— FMNSBNICEUGERZ LTSI EZHRELES,

SBWE DEMMEZEHRDIHIZ, RST / SBWIDIOD A>T UoHI(F2. 2nFEBA S LIETEEH A,

MSP430 JTAGA 2 —7J = A4 RAEIEDKE BT S FF¥a A bE, MSPA30O/N—FH 7 - Y—)L - —H—X
" ﬁ’f F‘—G-g—o

REIC. T4V L=y OronN-TJAVIOTNY T TA—TEILLE—F Y b/N—FKDx7IC
ChoDESEERL TS,

5V (5 VARELIGSE)

3.3V

-GND

-SBWTDIO
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- SBWTCK

‘XD UARTANY I Fr RILEFERT H158)

‘RXD UARRTANY I Fr rILEFERT H158)

COERRE. Drv o BEERTEIN. TAYL—23r - v N - JOYIICELRAAFEIRY AT
R—FZEERTDCEICE2TITIENTEET,

2.7 BoosterPack Pinout

LaunchPad¥y k&, 20E >LaunchPadE U ECERRIGIZEM L TWLVET,

TIOTIS AT LLIRT, LaunchPad¥ v k &BoosterPack < 1 — LD EMEEZXIET 5= DIEEMN
EREhELT,

X & A EDBoosterPack®E Y 2 —JUIFIZEEIZEML TWLWET A, —EDED 2 —ILIZEFSTEHY FEA,
MSP-EXP430FR2433 LaunchPad¥ v k(. 1ZH#IZHEM L I-FT X TD20E BoosterPack EP 1 — L E EfEAH Y £,
BoosterPack E 1 —IL DY) £S5 Ft=1d7F —F HMSP-EXP430FR2433 LaunchPadBiF ¥ v k& D EH#E %
BRMICR S MBS L. BoosterPackiZfE Y 1 —/)LDEIFEE & LaunchPad¥ v M 2B L TE#MEZHEREL T
{IZEL, VT b7 THSPA3OFR2433D T/INA REV DIRERTEEZER T 5L, MENERINDLZEAHYET,

i BoosterPack Checker New  Open  Save  About

LaunchPads BoosterPacks

heck B k +
Make I v
Compatible BoosterPacks a Compatible?
Educational BoosterPack MKII
a BT e ko ‘ Reason: Selected combination is Fully Compatible! {Show Notes
ez [ = i [ o ot ] < Stariy oo
Incompatible BoosterPacks My Selections | Al | LP Only
ADS1118 BoosterPack BggRow | Moselufa]| Remave
By Texas Instruments | More o W Educational BoosterPack MKIl
Ecsgtjg’t:x‘idifFapasi[iveTonnch BoosterPack o a ) [ vex [EPTTIES
: [1» | & MSP-EXP430FR6989
CC110L RF BoosterPack
B O | T

Digi ower Buck Converter BoosterPack
ByTe nents | More

DRV8301 Motor Driver BoosterPack
By Texas Instruments e Inf

® el pin Usage

Dual Brushed DC Motor BoosterPack 15|« [BOOSTXL-EDUMKII] > Function: gpio > Instance: Joystick, Select
By Texas Instruments

Educational BoosterPack MKI
By CircurtCo | More I

Fuel Tank BoosterPack

LAY

By element14 o
Grove Base BoosterPack
i By Seeed Studio | More Inf [}
[ HapTouch BoosterPack
A By Element14 | A - (=]
S Infrared (IR) BoosterPack
®  ByTexas Instruments | M =]
a'a

Figure 10. BoosterPack Checker Tool

FEIR L 1=LaunchPad¥ v FZERA L T, TH A (@& L 1-BoosterPack E 2 — )LD EMMEZ R T HIZIE.
BoosterPack Checkery—ILZFERLET., ChIck Y. TINREHET SLaunchPad+ v F #:EIRL. FEDOHD
BoosterPack E 2 —ILEDEMME ZHIETT 5 EMNTEET,

BoosterPack E 1 —IL#EBML T, TDRDTHA V&R ETIEOEBRELZHERET L LB TEET,

E111=, MSP430FR2433 LaunchPadBif v FM20E >~ EVEFIZRLET,

HEEDORAICIE, BEIZERL-HEEZET. FEVOY T by 7RGSO — BN REATLET,
LAL., BFEVIE, YVIFI I FICK > THERTTRGIMOBEEZET I ENTES, BELDOE U HEEDEMIC
DUNTIE, MSP430FR2433MDT—42 L — FESBL TS,
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+3.3V

UART.

ANALOG IN A7
SPIGIK I ————(r7e YT

BoosterPack standard

RX (—MCU) UCAOSOMIH{UCAORXD
TX (=MCU) UCAO0SIMO HUCAOTX

MSP-EXP430FR2433 BoosterPack standard

MSP-EXP430FR2433

[
EEED (0),
(P2.2 J{())

P3.2

RST

P2.6 UCA1SIMO J[UCATTXD

P2.5

P3.1

TAOCLK UCBOSTE A0

Ta1cLK Hucaoctk HTA6 {1

12C

AL

(P21 H{ ()]
(P2.0 { (e

0000 OGOGOSSS
®0 00000000

SOL ]: MCLK_HucBosom HucBoscL HIZl)
SDA j-4TA0.2 ucBoSDA H_ = ]

Figure 11. LaunchPad Kit to BoosterPack Module Connector Pinout

2.8 Design Files
2.8.1 Hardware
Va3 UbICEBRZERLET,
MSP-EXP430FR24337TH A U 774 LD A O— FR—=J(2IE, BERER. L1472 k. &B&%F (BOM) .
A—N=T7AI, RXa AV MRE $RTOTHA VI F7ALUADNRABESNTUVET,
2.8.2 Software
TI-IXTA TPz ba—RI7—LDITFA A= VI LDz F7HTLTOS I b, &V
RELADKRZETCITRTOTHA VT 7AILIE, MSP-EXPA30FR2433TH A 774 ILDA I A— FR—=T
TAFTZEEY,
2.9 Hardware Change log
312, MSP-EXP430FR2433/\— F = 7 DXETBEZRLET,
Table 3. Hardware Change Log
PCB Revision Description
Rev 1.0 Initial release
3 Software Examples
42D 7 b = 7HIHMSP430FR2433 LaunchPadBAFEF v FICEENTULVET (RISH) ,
MSP430FR2433 LaunchPadB& ¥ v bD A D O—FR—=JIZHY ., MSPWareV 7 F Dz 7FHTHAFTEET,
Table 4. Software Examples
Demo Name B%oste!'Pack Description More Details
equired
BlinkLED_FR2433 None Blinks an LED on the LaunchPad kit at a fixed interval Section 3.2
LaunchPadBi% ¥ b TY 7 bz 7HIZEERT HIZ1&. MSPA30FR2433 7 /N4 R & HHR— I 5 ESHRIRE
(IDE) ARETYT (REESHR) .
Table 5. IDE Minimum Requirements for MSP-EXP430FR2433
Code Composer Studio IDE - Eﬁgﬁg:;:rmoa(ggzgg IfSIrETexas
Version 6.1.3 or later Version 6.30 or later
14 MSP430FR2433 LaunchPad™ Development Kit (MSP-EXP430FR2433) SLAU739-0October 2017
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ARICEIRT 5 HELRFDCCSHELUVIAR IDEZF Yo O—FFBIFMICONTIE, F4EZSHELT
{fZ&ly,

3.1 Out-of-Box Software Example
COEYVaVTIEEWIZT)O—FERTWBET CICERATESY I b 7OMEELEEICDOLT
ERBA L E9, MSP-EXP430FR2433 LaunchPadBiF+¥ v bD 7 bA TRy o X7 EIL. MSP430FR2433 MCUD
FRAMAEYRIZY TNy 772 ERLT. BEMGEET—200—%28RETHHEERLTLET,

COTETHE. YPLEALDBEELVHEERELTVETS,

3.11 Source File Structure

O FIEBDI7AINICHEEATOET (R6BB) . ChickY, oT0Szy bTEO—#%
FES—FLTHAIATEENBRRITHYET,

Table 6. Source File and Folders

Name Description
main.c Out-of-Box demo main function
FRAMLogMode.c Contains functions for the FRAM data logging mode
LiveTempMode.c Contains function for the live temperature streaming mode
Library: driverlib Device driver library
Library: fram-utilities Contains the CTPL and NVS software libraries from the FRAM Ultilities
Library: igmathlib Fixed Point Math Library for MSP
Library: jsmn Third-party library for parsing JSON formatted strings

3.1.2 Overview
COTEER—FIZFDO—FL, RET—2&#REILT HLDITHS429 57 FGUI
https://dev. ti.com/ MGallerylZd HMSP-EXP430FR2433 00B GUI =R T=%E 9,
DY TIVIREKREFERALT, TENGPCIZEESINSGT—FE2RTTIDHEELETEET
(7 74— 3 JUARTERSE : 115200,8,1, n) .
Out-of -BoxTE##2ENT 5 & . HZOLED2AMTHE AL L. /R— FIZFRAIMF—42 X5 E—FKRIZA Y,
5% Z & IZMSP430FR2433 MCUDREEE ZBIE L TERERLFET,
T4 RTIE, EREAR. LaunchPadBiFE+ v FMEIFRANT—42 O XV E—KRIZAVUE T,
S1ES2R A U 4FRFICIHT &, SATRBEE—REFRMTF—42O0X U5 E— AU B DY ET,

313 FRAM Data Logging Mode

ZDE— KX, MSP430FR2433MDFRANF—4# OFX U J kxR LE T, CDE— FZEFIRI B & . LaunchPadlX
LPM3. 558 & ICo (o 7y 7L (BLWHREDOLEDI SR TREINET) . BEBEZTHLET,
T—ARIE, FRIMAEYICERESINE-Y DTNy T 7IZHEMEINET, VIRV IT7HREDBFEEFT—HIC
HAHE, RVEVWEET—FEIHEIN,. RFOT—FICEEBRAONET,
EREUSIZHTE, VTN IT7RADTRTODT—EMPCIZEESINET,
I RTODT—E2F0VT7L. ZOYVUONYI7IZRBIZIF. AREZVSIZHLET,
CCOBFEBEET—AO0X ST T —2arvE Y NPy T A EHNDa—-FEBRIET S=5H.
CODTETIHFRAMMA—FT 14 )T DEHEL (CTPL) BLUTFEREX L—2 (NS) SA4 TS5 #FEH
LTWET,

314 Live Temperature Mode

ZDE— FTI&. LaunchPad¥ v ~IEMSP430FR2433 MCUDNERE Z# Y & LBIE L. UARTZ & L TPCIC
T—REEELFEY,

SLAU739-0October 2017 MSP430FR2433 LaunchPad™ Development Kit (MSP-EXP430FR2433) 15
Submit Documentation Feedback
Copyright © 2017, Texas Instruments Incorporated



13 TEXAS
INSTRUMENTS

Software Examples www.ti.com

3.2

3.21

4

4.1

411

FIVr—2a EDE—FTEREEALYYIILRZEBHIL (T4 8E25C) . HILWVEET—42HA
mEEndeE, ALYV I RERBEEINET,

AESNFEEENLEMEZTEHS L., BROLED2ARLTL, AIRSN-ERENLEMEZ LS E, KD
LEDIARUATLET, ML TSIELES22|TE. COE—RTRELEVMEN TN ZNEME - (LFELD
LEY, EHEINF-ERENEEZLESEFEE. WHET HLEDARHSGYFET,

A—HF, BOAVFEEFAZVWEREREDIF, I—YOLEDEEDNELZEHET 5. FLEFWILDT—4
ELERDCLIZE LT, TNARADBEANDHEEEHERT S ENTEET,

Blink LED Example
COFBICHMEY T oz 7OFIE, GPI0%Z %)L L TlaunchPad¥y FDLEDEZRBESESHY I b7
DAHEERLTWVWET,

Source File Structure
TOP) FMIEBD T 7ANVIZHRBIShET (R1ESHB) ., hickY., thoT7oPzy FTEO—E%
FTES—FLTBIMATZIENRBICHEYET,

Table 7. Source File and Folders

Name Description
main.c The Blink LED main function
Library: Driverlib Device driver library

AAO—FRIEBCNSPAO RS A NSA TS #FRALTIOAYFREYITRAAIEEFLSE, VI DT
IL—THOLEDICEHKE Ei=P1.0 GPIOE U E#H/EB LUV T ILLET,

Resources

Integrated Development Environments
Y—RI7ANIEEEDTHFRA NI T4 ZF TRRTEETH, Code Composer Studio IDEXIAR Embedded
Workbench IDE% EDRIRBRBETHIC E, TOD Y FTELHIZELDEEFITSIENTEET,

Tl Cloud Development Tools
TIDY 59 RR=ZDYV T bz TRFEY—ILIZEY ., NSPNared a3 > T2V EWebNA—ZX D IDEIZBIEEIC
TOERTEET,

4.1.1.1 Tl Resource Explorer Cloud

TIDYY—RITHRTO—-5H559KIE, O—AILKSATIZT7ANLEFY O—FKT BT EHL,
MSPWareDH > T, SA4TS5U, BLUVEFFa2 AL ETSOXTE5=H0DNebf 23—z A RERELET
(H12588) .

TIOY)Y—RITHZATFTO—5959K (dev.ti.com) [TFHOEALTLESZLY,
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%3 Tl Resource Explorer >  About Take a Tour
1 - Select a Device or Development Tool 2 - Search (optional) Filters (optional)

4 = MSPWare - (52066)
& Devices - (49014)
._' Development Tools - (2019)
W Libraries - (1033)

41 o G2 Bt ST 26) Welcome to Resource
._' Development Tools - (26) Exp | o re r
Examples, libraries, executables

and documentation for your
device and development board

MSPWare CC26xx

Figure 12. Tl Resource Explorer Cloud

4.1.1.2 Code Composer Studio Cloud
Code Composer Studio Cloud (CCS Cloud) IEWeb_R—ZXMIDET. LaunchPadfd%+wv FEDOF7 TS5 —> 3>
DERK. WE. ELF, BLUTNYITERRIZITIENTEFET, KEELGY I Iz TR s5r—T%
Ao A—KRLTA YR F—=ILTBLEEA <, LaunchPadBiFEF v M L THH B EIFTT,
MSPWare 7 ko x 7 LEnergia S EETFELH U TILASRIRT HH, WEOT7 TV r—2 3 V2% T I NE
BRTEET,
CCS CloudlE, E4THIE., TL—I RSV b, Ea—EHEEDT Ny THEEEZYR—FLTLET,
GCS Gloud&CCS DesktopMSEE A LEEIZDUNTIL, TI Cloud ToolsR—TETEL S LY,
O—F -2 R—Y— - X2 THFDU 59 FI&, BiEdev. ti.comlHY £9,

View Goto Help

Figure 13. CCS Cloud
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41.2 Code Composer Studio IDE
A—KR-aVR—F - ZRE22H - FRILY T TIORA45 030 FO—5SBLVHEAAATOE VY
cAR— b IFUFAEYR— T ETO Ty 3T IILEHAREBRIETY,
Code Composer StudiolZlE, ARAAT TV Hr—a vORKEETNVTIZERINE—EDY—ILH
SFEhTWWET, hIZF, BEEC/ C+HavnR(5, Y—Ra—FK, IT«44%, 7AP Y +
EINRRE, T/1AvH, TAIT7A4 5L EDE DEREEHEA TLET,
COSOOEXHMMIZDULNTIL, www. ti. com/tool/cestudioZx CEBEL &Ly,
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Figure 14. Directing the Project>Import Function to the Demo Project
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Figure 15. When CCS Has Found the Project
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NBIEFTTIZCOSA R P—ILIZEEFNATUVWEYT (A—F—DFRBIRLEGWVEY)
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| MSP-EXP430FR6989

The MSP-EXP430FR6989 LaunchPad Development Kit is an easy-to-use Eval
(EVM) for the MSP40FR689 microcontroller (MCU). It contains e ing needed to start

M « FRAM including on-
ming, debugging and energy m

on-board buttons and LEDs for quick integration of a simple user interface

mples

Figure 16. Using Tl Resource Explorer to Browse MSP-EXP430FR2433 in MSPWare
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4.5 MSP430FR2433 MCU

451 Device Documentation
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DT, FF1 AV MEIREDESITEEINTLET,

Table 8. How MSP Device Documentation is Organized

Document For MSP430FR2433 Description
Device family MSP430FR4xx and MSP430FR2xx | Architectural information about the device, including all modules and
user's guide Family User's Guide peripherals such as clocks, timers, ADC, and so on.
Device-specific M.SP430F R2433 Mixed-Signal Device-specific information and all parametric information for this device
data sheet Microcontroller data sheet
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BTYET,

453 MSP430 Application Notes and Tl Designs

Z2LDT7TYr— 30/ —FIE, www. ti.con/mspd30ICBEHINTHEY . EAMNLGHRHGE FEY I EZED
TI Designs& & HICIRESINTWVET,

4.6 Community Resources

461 TI E2E™ Community

e2e.ti.comT I+ —JLZEZRELTLESL, BELARDIMNLLGWVWEEE, 33 a=TICEMZER
LTL &Ly,
4.6.2 Community at Large

Z2LDAUF4 a2 a=FT 1%, LaunchPadBiFEF v + (fll : www. 430h. com) ICERZBLTULET,
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5 FAQ
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A: ROFEERLTLESLY:
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HA FD5.8.2IHESBL TLIEELY,

KRR RPCODA—ZFILT TYr—2 a3 éelSCIOR—L— FERFEIF—FHLTWETM?

TFTAYL—av Ty on—JOyYICEBYES Yy UNR—FZBBELTWETA?

‘RDETTE—TL. KAWL T—EEEELET, T—EARRRINLBWNGEEE.
KRR FMACRBEARET DHEEEEAHY T,

MSPAASDT—HDZEERIZTDETO—TLET, T—EMRRTINLGMEEE.
eUSCIED 2 —ILDREICHENH D EHEEAH Y 5

N— Rz 7 70—#IEHEROFERAZ®RETLTLEIL EIZR—L—FAEVEER) .

Q: MSP G2 LaunchPad¥y kIZIZ, #—5 Y b TNA REXBRTEEVYY Y FBBHYET,

B Z DLaunchPad¥ v FTIXERLEBZLDTETHN?
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STANDARD TERMS FOR EVALUATION MODULES

Delivery: Tl delivers Tl evaluation boards, kits, or modules, including any accompanying demonstration software, components, and/or
documentation which may be provided together or separately (collectively, an “EVM” or “EVMs”) to the User (“User”) in accordance
with the terms set forth herein. User's acceptance of the EVM is expressly subject to the following terms.

1.1 EVMs are intended solely for product or software developers for use in a research and development setting to facilitate feasibility
evaluation, experimentation, or scientific analysis of Tl semiconductors products. EVMs have no direct function and are not
finished products. EVMs shall not be directly or indirectly assembled as a part or subassembly in any finished product. For
clarification, any software or software tools provided with the EVM (“Software”) shall not be subject to the terms and conditions
set forth herein but rather shall be subject to the applicable terms that accompany such Software

1.2 EVMs are not intended for consumer or household use. EVMs may not be sold, sublicensed, leased, rented, loaned, assigned,
or otherwise distributed for commercial purposes by Users, in whole or in part, or used in any finished product or production
system.

Limited Warranty and Related Remedies/Disclaimers:

2.1 These terms do not apply to Software. The warranty, if any, for Software is covered in the applicable Software License
Agreement.

2.2 Tl warrants that the TI EVM will conform to Tl's published specifications for ninety (90) days after the date Tl delivers such EVM
to User. Notwithstanding the foregoing, Tl shall not be liable for a nonconforming EVM if (a) the nonconformity was caused by
neglect, misuse or mistreatment by an entity other than TI, including improper installation or testing, or for any EVMs that have
been altered or modified in any way by an entity other than TI, (b) the nonconformity resulted from User's design, specifications
or instructions for such EVMs or improper system design, or (c) User has not paid on time. Testing and other quality control
techniques are used to the extent Tl deems necessary. Tl does not test all parameters of each EVM.
User's claims against Tl under this Section 2 are void if User fails to notify Tl of any apparent defects in the EVMs within ten (10)
business days after delivery, or of any hidden defects with ten (10) business days after the defect has been detected.

2.3 TI's sole liability shall be at its option to repair or replace EVMs that fail to conform to the warranty set forth above, or credit
User's account for such EVM. TI's liability under this warranty shall be limited to EVMs that are returned during the warranty
period to the address designated by Tl and that are determined by Tl not to conform to such warranty. If Tl elects to repair or
replace such EVM, TI shall have a reasonable time to repair such EVM or provide replacements. Repaired EVMs shall be
warranted for the remainder of the original warranty period. Replaced EVMs shall be warranted for a new full ninety (90) day
warranty period.

Regulatory Notices:
3.1 United States
3.1.1  Notice applicable to EVMs not FCC-Approved:

FCC NOTICE: This kit is designed to allow product developers to evaluate electronic components, circuitry, or software
associated with the kit to determine whether to incorporate such items in a finished product and software developers to write
software applications for use with the end product. This kit is not a finished product and when assembled may not be resold or
otherwise marketed unless all required FCC equipment authorizations are first obtained. Operation is subject to the condition
that this product not cause harmful interference to licensed radio stations and that this product accept harmful interference.
Unless the assembled kit is designed to operate under part 15, part 18 or part 95 of this chapter, the operator of the kit must
operate under the authority of an FCC license holder or must secure an experimental authorization under part 5 of this chapter.

3.1.2 For EVMs annotated as FCC — FEDERAL COMMUNICATIONS COMMISSION Part 15 Compliant:

CAUTION

This device complies with part 15 of the FCC Rules. Operation is subject to the following two conditions: (1) This device may not
cause harmful interference, and (2) this device must accept any interference received, including interference that may cause
undesired operation.

Changes or modifications not expressly approved by the party responsible for compliance could void the user's authority to
operate the equipment.

FCC Interference Statement for Class A EVM devices

NOTE: This equipment has been tested and found to comply with the limits for a Class A digital device, pursuant to part 15 of
the FCC Rules. These limits are designed to provide reasonable protection against harmful interference when the equipment is
operated in a commercial environment. This equipment generates, uses, and can radiate radio frequency energy and, if not
installed and used in accordance with the instruction manual, may cause harmful interference to radio communications.
Operation of this equipment in a residential area is likely to cause harmful interference in which case the user will be required to
correct the interference at his own expense.
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3.3

FCC Interference Statement for Class B EVM devices

NOTE: This equipment has been tested and found to comply with the limits for a Class B digital device, pursuant to part 15 of
the FCC Rules. These limits are designed to provide reasonable protection against harmful interference in a residential
installation. This equipment generates, uses and can radiate radio frequency energy and, if not installed and used in accordance
with the instructions, may cause harmful interference to radio communications. However, there is no guarantee that interference
will not occur in a particular installation. If this equipment does cause harmful interference to radio or television reception, which
can be determined by turning the equipment off and on, the user is encouraged to try to correct the interference by one or more
of the following measures:

* Reorient or relocate the receiving antenna.

* Increase the separation between the equipment and receiver.

« Connect the equipment into an outlet on a circuit different from that to which the receiver is connected.
» Consult the dealer or an experienced radio/TV technician for help.

Canada

3.2.1 For EVMs issued with an Industry Canada Certificate of Conformance to RSS-210 or RSS-247

Concerning EVMs Including Radio Transmitters:

This device complies with Industry Canada license-exempt RSSs. Operation is subject to the following two conditions:

(1) this device may not cause interference, and (2) this device must accept any interference, including interference that may
cause undesired operation of the device.

Concernant les EVMs avec appareils radio:

Le présent appareil est conforme aux CNR d'Industrie Canada applicables aux appareils radio exempts de licence. L'exploitation
est autorisée aux deux conditions suivantes: (1) I'appareil ne doit pas produire de brouillage, et (2) I'utilisateur de I'appareil doit
accepter tout brouillage radioélectrique subi, méme si le brouillage est susceptible d'en compromettre le fonctionnement.

Concerning EVMs Including Detachable Antennas:

Under Industry Canada regulations, this radio transmitter may only operate using an antenna of a type and maximum (or lesser)
gain approved for the transmitter by Industry Canada. To reduce potential radio interference to other users, the antenna type
and its gain should be so chosen that the equivalent isotropically radiated power (e.i.r.p.) is not more than that necessary for
successful communication. This radio transmitter has been approved by Industry Canada to operate with the antenna types
listed in the user guide with the maximum permissible gain and required antenna impedance for each antenna type indicated.
Antenna types not included in this list, having a gain greater than the maximum gain indicated for that type, are strictly prohibited
for use with this device.

Concernant les EVMs avec antennes détachables

Conformément a la réglementation d'Industrie Canada, le présent émetteur radio peut fonctionner avec une antenne d'un type et
d'un gain maximal (ou inférieur) approuvé pour I'émetteur par Industrie Canada. Dans le but de réduire les risques de brouillage
radioélectrique a l'intention des autres utilisateurs, il faut choisir le type d'antenne et son gain de sorte que la puissance isotrope
rayonnée équivalente (p.i.r.e.) ne dépasse pas lintensité nécessaire a I'établissement d'une communication satisfaisante. Le
présent émetteur radio a été approuvé par Industrie Canada pour fonctionner avec les types d'antenne énumérés dans le
manuel d’'usage et ayant un gain admissible maximal et I'impédance requise pour chaque type d'antenne. Les types d'antenne
non inclus dans cette liste, ou dont le gain est supérieur au gain maximal indiqué, sont strictement interdits pour I'exploitation de
I'émetteur

Japan

3.3.1 Notice for EVMs delivered in Japan: Please see http://www.tij.co.jp/Isds/ti_ja/general/eStore/notice_01.page BAEMAIZ
BAEShBHMEAFY M. R—RICODVTR., KOEZREZBILEET,
http://www_tij.co.jp/Isds/ti_ja/general/eStore/notice_01.page

3.3.2 Notice for Users of EVMs Considered “Radio Frequency Products” in Japan: EVMs entering Japan may not be certified
by Tl as conforming to Technical Regulations of Radio Law of Japan.

If User uses EVMs in Japan, not certified to Technical Regulations of Radio Law of Japan, User is required to follow the
instructions set forth by Radio Law of Japan, which includes, but is not limited to, the instructions below with respect to EVMs
(which for the avoidance of doubt are stated strictly for convenience and should be verified by User):

1. Use EVMs in a shielded room or any other test facility as defined in the notification #173 issued by Ministry of Internal
Affairs and Communications on March 28, 2006, based on Sub-section 1.1 of Article 6 of the Ministry’'s Rule for
Enforcement of Radio Law of Japan,

2. Use EVMs only after User obtains the license of Test Radio Station as provided in Radio Law of Japan with respect to
EVMs, or

3. Use of EVMs only after User obtains the Technical Regulations Conformity Certification as provided in Radio Law of Japan
with respect to EVMSs. Also, do not transfer EVMs, unless User gives the same notice above to the transferee. Please note
that if User does not follow the instructions above, User will be subject to penalties of Radio Law of Japan.
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3.3.3 Notice for EVMs for Power Line Communication: Please see http://www.tij.co.jp/Isds/ti_ja/general/eStore/notice_02.page
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/www.tij.co.jp/Isds/ti_ja/general/eStore/notice_02.page

3.4 European Union
3.4.1  For EVMs subject to EU Directive 2014/30/EU (Electromagnetic Compatibility Directive):

This is a class A product intended for use in environments other than domestic environments that are connected to a
low-voltage power-supply network that supplies buildings used for domestic purposes. In a domestic environment this
product may cause radio interference in which case the user may be required to take adequate measures.

4 EVM Use Restrictions and Warnings:

4.1 EVMS ARE NOT FOR USE IN FUNCTIONAL SAFETY AND/OR SAFETY CRITICAL EVALUATIONS, INCLUDING BUT NOT
LIMITED TO EVALUATIONS OF LIFE SUPPORT APPLICATIONS.

4.2 User must read and apply the user guide and other available documentation provided by Tl regarding the EVM prior to handling
or using the EVM, including without limitation any warning or restriction notices. The notices contain important safety information
related to, for example, temperatures and voltages.

4.3 Safety-Related Warnings and Restrictions:

4.3.1 User shall operate the EVM within TI’'s recommended specifications and environmental considerations stated in the user
guide, other available documentation provided by Tl, and any other applicable requirements and employ reasonable and
customary safeguards. Exceeding the specified performance ratings and specifications (including but not limited to input
and output voltage, current, power, and environmental ranges) for the EVM may cause personal injury or death, or
property damage. If there are questions concerning performance ratings and specifications, User should contact a Tl
field representative prior to connecting interface electronics including input power and intended loads. Any loads applied
outside of the specified output range may also result in unintended and/or inaccurate operation and/or possible
permanent damage to the EVM and/or interface electronics. Please consult the EVM user guide prior to connecting any
load to the EVM output. If there is uncertainty as to the load specification, please contact a Tl field representative.
During normal operation, even with the inputs and outputs kept within the specified allowable ranges, some circuit
components may have elevated case temperatures. These components include but are not limited to linear regulators,
switching transistors, pass transistors, current sense resistors, and heat sinks, which can be identified using the
information in the associated documentation. When working with the EVM, please be aware that the EVM may become
very warm.

4.3.2 EVMs are intended solely for use by technically qualified, professional electronics experts who are familiar with the
dangers and application risks associated with handling electrical mechanical components, systems, and subsystems.
User assumes all responsibility and liability for proper and safe handling and use of the EVM by User or its employees,
affiliates, contractors or designees. User assumes all responsibility and liability to ensure that any interfaces (electronic
and/or mechanical) between the EVM and any human body are designed with suitable isolation and means to safely
limit accessible leakage currents to minimize the risk of electrical shock hazard. User assumes all responsibility and
liability for any improper or unsafe handling or use of the EVM by User or its employees, affiliates, contractors or
designees.

4.4 User assumes all responsibility and liability to determine whether the EVM is subject to any applicable international, federal,
state, or local laws and regulations related to User's handling and use of the EVM and, if applicable, User assumes all
responsibility and liability for compliance in all respects with such laws and regulations. User assumes all responsibility and
liability for proper disposal and recycling of the EVM consistent with all applicable international, federal, state, and local
requirements.

5. Accuracy of Information: To the extent Tl provides information on the availability and function of EVMs, Tl attempts to be as accurate
as possible. However, Tl does not warrant the accuracy of EVM descriptions, EVM availability or other information on its websites as
accurate, complete, reliable, current, or error-free.
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10.

Disclaimers:

6.1 EXCEPT AS SET FORTH ABOVE, EVMS AND ANY MATERIALS PROVIDED WITH THE EVM (INCLUDING, BUT NOT
LIMITED TO, REFERENCE DESIGNS AND THE DESIGN OF THE EVM ITSELF) ARE PROVIDED "AS IS" AND "WITH ALL
FAULTS." TI DISCLAIMS ALL OTHER WARRANTIES, EXPRESS OR IMPLIED, REGARDING SUCH ITEMS, INCLUDING BUT
NOT LIMITED TO ANY EPIDEMIC FAILURE WARRANTY OR IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS
FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF ANY THIRD PARTY PATENTS, COPYRIGHTS, TRADE
SECRETS OR OTHER INTELLECTUAL PROPERTY RIGHTS.

6.2 EXCEPT FOR THE LIMITED RIGHT TO USE THE EVM SET FORTH HEREIN, NOTHING IN THESE TERMS SHALL BE
CONSTRUED AS GRANTING OR CONFERRING ANY RIGHTS BY LICENSE, PATENT, OR ANY OTHER INDUSTRIAL OR
INTELLECTUAL PROPERTY RIGHT OF TI, ITS SUPPLIERS/LICENSORS OR ANY OTHER THIRD PARTY, TO USE THE
EVM IN ANY FINISHED END-USER OR READY-TO-USE FINAL PRODUCT, OR FOR ANY INVENTION, DISCOVERY OR
IMPROVEMENT, REGARDLESS OF WHEN MADE, CONCEIVED OR ACQUIRED.

USER'S INDEMNITY OBLIGATIONS AND REPRESENTATIONS. USER WILL DEFEND, INDEMNIFY AND HOLD TI, ITS
LICENSORS AND THEIR REPRESENTATIVES HARMLESS FROM AND AGAINST ANY AND ALL CLAIMS, DAMAGES, LOSSES,
EXPENSES, COSTS AND LIABILITIES (COLLECTIVELY, "CLAIMS") ARISING OUT OF OR IN CONNECTION WITH ANY
HANDLING OR USE OF THE EVM THAT IS NOT IN ACCORDANCE WITH THESE TERMS. THIS OBLIGATION SHALL APPLY
WHETHER CLAIMS ARISE UNDER STATUTE, REGULATION, OR THE LAW OF TORT, CONTRACT OR ANY OTHER LEGAL
THEORY, AND EVEN IF THE EVM FAILS TO PERFORM AS DESCRIBED OR EXPECTED.

Limitations on Damages and Liability:

8.1 General Limitations. IN NO EVENT SHALL TI BE LIABLE FOR ANY SPECIAL, COLLATERAL, INDIRECT, PUNITIVE,
INCIDENTAL, CONSEQUENTIAL, OR EXEMPLARY DAMAGES IN CONNECTION WITH OR ARISING OUT OF THESE
TERMS OR THE USE OF THE EVMS , REGARDLESS OF WHETHER TI HAS BEEN ADVISED OF THE POSSIBILITY OF
SUCH DAMAGES. EXCLUDED DAMAGES INCLUDE, BUT ARE NOT LIMITED TO, COST OF REMOVAL OR
REINSTALLATION, ANCILLARY COSTS TO THE PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES, RETESTING,
OUTSIDE COMPUTER TIME, LABOR COSTS, LOSS OF GOODWILL, LOSS OF PROFITS, LOSS OF SAVINGS, LOSS OF
USE, LOSS OF DATA, OR BUSINESS INTERRUPTION. NO CLAIM, SUIT OR ACTION SHALL BE BROUGHT AGAINST TI
MORE THAN TWELVE (12) MONTHS AFTER THE EVENT THAT GAVE RISE TO THE CAUSE OF ACTION HAS
OCCURRED.

8.2 Specific Limitations. IN NO EVENT SHALL TI'S AGGREGATE LIABILITY FROM ANY USE OF AN EVM PROVIDED
HEREUNDER, INCLUDING FROM ANY WARRANTY, INDEMITY OR OTHER OBLIGATION ARISING OUT OF OR IN
CONNECTION WITH THESE TERMS, , EXCEED THE TOTAL AMOUNT PAID TO Tl BY USER FOR THE PARTICULAR
EVM(S) AT ISSUE DURING THE PRIOR TWELVE (12) MONTHS WITH RESPECT TO WHICH LOSSES OR DAMAGES ARE
CLAIMED. THE EXISTENCE OF MORE THAN ONE CLAIM SHALL NOT ENLARGE OR EXTEND THIS LIMIT.

Return Policy. Except as otherwise provided, Tl does not offer any refunds, returns, or exchanges. Furthermore, no return of EVM(s)
will be accepted if the package has been opened and no return of the EVM(s) will be accepted if they are damaged or otherwise not in
a resalable condition. If User feels it has been incorrectly charged for the EVM(s) it ordered or that delivery violates the applicable
order, User should contact TI. All refunds will be made in full within thirty (30) working days from the return of the components(s),
excluding any postage or packaging costs.

Governing Law: These terms and conditions shall be governed by and interpreted in accordance with the laws of the State of Texas,
without reference to conflict-of-laws principles. User agrees that non-exclusive jurisdiction for any dispute arising out of or relating to
these terms and conditions lies within courts located in the State of Texas and consents to venue in Dallas County, Texas.
Notwithstanding the foregoing, any judgment may be enforced in any United States or foreign court, and Tl may seek injunctive relief
in any United States or foreign court.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2017, Texas Instruments Incorporated
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