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MSPMO0L2228 /& —# Arm® Cortex® 32 £z MO+ CPU , #ii ik 32MHz. %84 % H B A 32KB SRAM F1 32B
% A% 35110 256KB XUAFAE IR NAT . 1ZasfFid A WS ThRE | a3 ADC. L EIEHERIEA 8 12 DAC 11
FLic 2% . MSPMOL2228 & B A5 LCD #5281 56 3 MSPMO 2844 , I scFr 1 £ 8 IR 2% LCD M. o , 2%
B —A~ VBAT &, HI-T R Bk e 5P T R - VBAT & LA BT IR #%. RTC. TamperlO fil—AMi
iR g Ek 32kHz IR .

MSPMO0L2228 /& —3k Arm 32 fii Cortex-MO+ CPU , HAG LCD il 28 Fl o (1) 2 A Re Mk . %834 7T T & F0 T
%, MWEA 80 51 HLiEH MCU 2R H B B 7t &= 52 8N H AT 55 . FFaR M MSPMOL2228 1) fij #
Al LP-MSPMOL2228 LaunchPad. i% LaunchPad B A IN#EACKS . A E AL BT it 1 BT 46 B 20
HE o

40 5| i BoosterPack™ ffifF iz Sk faifb 7 I R A Beit |, S HF i L £ # BoosterPack it bk, F /Al LA
PUERINTELER: . FEER. A6, G L HE B © i) BoosterPack {15tk | o3& M TI F155
=7 R DA A 2 A A AT R R

D JE RV AR RA |, TIHRE T MSPMO B AH T &K EA (SDK) |, B &M T i far 458 FH P &R A 31
IMLTRIIP

IR B (BT & TR, 5110 T1 Code Composer Studio™ IDE. #Ai1i&37# IAR Embedded Workbench®
IDE Fl Arm®Keil® 1 Vision® IDE %555 =75 IDE. 7£5 MSPMO0L2228 LaunchPad J & E{}-E & H i , Code
Composer Studio IDE 37 #F EnergyTrace iR, 5% LaunchPad /X &, fic & BoosterPack fifi e Flw] F
PR 25, Vi Tl LaunchPad JFREM /. BPURNTIE T MSPMO AT K E A+ (SDK) Hfrm]
FEYE GV TR AN G EX . MSPMO MCU I8/ & FELRCE kR, MSPMO Academy 5591l , PAAIEL TI
E2E SCRABIRIR I IMTE L SR

1.2 EHNE

+  LP-MSPMO0L2228 LaunchPad J % &

« USB #:4s

S NE 1]

1.3 &

LP-MSPMOL2228 & 7£ 5iz47 Code Composer Studio (CCS) 1) PC. Mac® 5k Linux® T{Eubfl &1# . CCS nf

PLEE TAESE EAlSTiz4T | il Web (CCS Cloud) Vil |, Tois 23844, 4o , LP-MSPMOL2228 [t —A4N 2
In#ErRe] , AT LLGEN GUI #EAT 8] 5 S 0T R F AR B 3 .

Zas R LA A B USB HIR LA LR AL . X SRV PC k. AT BN 2 3.3V ru k. fEH]
SRR | TR ARG 3.3V, FIAIMREL Arm 10 SIRERES | AT AR S ) XDS110 SRS alas A AhE
SERRGATE o
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LP-MSPMO0L2228 { F M 2§ (T1) B LA R 834F.
F11. BHER
BAELTR P %

MSP432E401YTPDT AHLIKM™, CAN. 1MB [NfZH 256kB RAM [ SimpleLink | XDS110 F:HLa
™ 32 {7 ARM Cortex-M4F MCU

MSPMOL2228SPNR HA 32MHz Arm Cortex 32 fiz MO+ CPU. 256kB [A 1771 PRAG AR
32kB SRAM IR G158 5 dzs il &%

MSP430G2452IRSA16R | A 16 {i RISC CPU. 8kB [Nf##1 256B SRAM ()i & 155 | FIT- EnergyTrace AR I B/ ELRAZ H] #%
2

TPD4EO04RSER FIT- e s i B2 1 1 4 JiE ESD {7454 51 Wi USB %45 374 LP-MSPMOL2228 %57
ESD #ith
TPS73533DRBT 500mA. AT, RS R, A, & PSRR. BRI | 3.3V By XDS110 Fl MSPMOL2228
LDO f&JE#%
TPS2102DBVR 27V E 4V L BT A, RN, B IR )4 XDS110 AL
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2 T
2.1 TENEIR

Reset

USB to PC MSPMOL2228 Reset

XDS110 onboard debug probe
Enables debugging and
programming as well as

communication to the PC. The

XDS110 can also provide power
to the target MCU.

EnergyTrace Technology
Real-time power consumption
and states updates from the
MSPMO0L2228 MCU viewable in
the EnergyTrace GUI

Jumper Isolation Block J101

® Power (GND, 5V, and 3.3V)

® Back-channel UART to PC (RXD, TXD)
* SWD (SWDIO, SWCLK)

* BSL

e VBAT

Button/Switch S1

Button/Switch S2
LED

Jumper for TamperlO

40-pin BoosterPack plug-in
module connector J1-J4

Super capacitor option

MSPMO0L2228

Red LED

RGB LED

LCD

& 2-1. LP-MSPMOL2228 B4k flik 52 K

LP-MSPMO0L2228 H A VFL i EaE | [0V 584 in) MSPMOL2228 5| il | [A] i {75 $i it b 28 0% 22 DA 7 {g A
o iR A PR T —FhERFA B 2 LaunchPad BR & 1 577, K 2-1 JEoR T XM s B . % 2-1 #iiR
TR IR TR

®21. Bi&RER

Bk BEE RABE EENES
J7 FiR 10 4 A A i) 5% 4 PAO : 4.7k by AiPH 8423 5V B 2.2k Ehi i fHAHE
%3 3.3V, HAKEG T E
J8 TFR 10 k4 A A ] PA1: 4.7k Q Fi B AHERES] 5V 5 2.2k Q Hi e
PR 3.3V, AREURTRE
J9 415 LED ¥4 (LED3) LA Wik LED A1 470 Q FPH#SZER:S] PAO 1 3.3V HiE
J10 RGB i i 3 CLA 8 PA23 it 220 Q HIBH A JFK LED $:dh.
J1 RGB 4L thi% % L% PB10 &id 220 Q HipH A JF¥ LED #:th
J12 RGB &8 % 1 CLA R PB9 £t 220 Q HHAJFK LED $:dh
J13 PB3/TIO &4 R R RO B PB3 boosterpack ##:%] PB3 7| JiIf1 TamperlO
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idids

R 21 BRRERE (4)

ke P RINERE EENES
J14 PB2/TIO %4 R R RO B PB2 boosterpack ##:%] PB2 7| JiIf1 TamperlO
J15 PA7/TIO ## F )RR PA7 boosterpack iE#:%] PA7 5|1 TamperlO
J16 414 LED 4% (LED5) PRIk %3l 470Q HPHAEIEH LED i
J17 UART RX THH I o ] i PA11 £ H:3] XDS
PA11 %323 PA11 boosterpack
J18 UART TX TR o ] 2 PA10 HEH:5 XDS
PA10 i&E#: %] PA10 boosterpack
J19 BSL %4l [REEE PA18 : 47k Q FHzrBAAS , JFX LR ZE 3.3V
J20 FFR R (S2) cLZH % PB8 : 3¢ T4i% GND
2.2 BYFER

LP-MSPMO0L2228 H T4l A USB FFI 7R 1A 2R Bk Ze H R v o ds (- fit s . & BhAR % LDO , 5V USB HL it
500mA H R Ay 3.3V, AT LLE S AR ELYE IFAd A 3.3V Bl 5V #2:L 4 LaunchPad ftHi. 3.3V # ERHEA
RedELL 3.3V, 5V #L L RIHEAGEHET 5V. A TR T RS (LFSS) , 77 Z41%: BAT Bkekolifii ] 1.65 -

3.3V R

2-2 J&7x 7 LP-MSPMOL2228 I [ Fa sk .

5V Target

5V XDS110

cecccccccccccccccaaqg

l|=
r

Note: There is a 3.3V
power plane. The 3.3V
target connections are
not representative of a

single trace.

3.3V XDS110 3.3V Target

& 2-2. LP-MSPMOL2228 HJE#EL
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2.3 XDS110 &R 4t

LP-MSPMOL2228 E.E R #H A IRE |, ATk R A8 ¥ 1t . 1 LaunchPad _FAdi FH R 28 & XDS110 B 5 | B¢
B MSPMO 234EA74E = 5. & XDS110 HRIREH 5 MSPMOL2228 & [ Ho4x &5 7> 70 &5 , i LaunchPad
FRIEL LR, BT ALY 48 XDS110 H gt &t J101 BE 5k T .

2.3.1 BB BkLE S

FIFFE B Bk U101 | /2 /] DLZEREER T T M XDS110 183 A MSPMOL2228 H AR 11155 . X f#E XDFS110
SWD 5. MH UART {Z%5. 3.3V 1 5.5V . S VBAT J5.

% 2-2. A BLRH
Bk JiEH
5v kH USB ) 5V HLEHL
3v3 K[ LDO 1 3.3V HLIF3L
RXD<< S IAEE UART @ HAR MSPMOL2228 i@ it 5 58I e . #ikdBnE S .
TXD>> JRAEIE UART : HAx MSPMOL2228 i3t i% 5 5 Rk S . SiskisnES i,
NRST HhifES
SWDIO HBATLMIR : SWDIO HiiE{5 5
SWCLK BT MR : SWCLK HHifE S
BSL NS ISR R A S . fovF XDS110 A BSL.
VBAT XDS110 i LDO 5 MSPMOL2228 [ VBAT 5| il [a i) VBAT & #,
CAP LR R AR ) CAP

FEIEW AR B UIe] , REHM A H O AR, E , ARSI T & 2T TR g

o SEAERER XDS110 PARIREN 952, DASEEL R FE H bR Th R &2

o & XDS110 Al H Ardg 2 [/ 1) 3.3V Al 5V ThR i

o BCHFR MCU Bl , H T BRI N A UART @15 LA HAh B 5.
o Rt XDS110 4w FEA UART 10 , {H AT H-F#ik MCU BLAMG 2844

o FIFH HAh VBAT #E15

2.3.2 i ( kiiEE ) UART

B A IEE UART , /T ULSANE T B AR 2 Re USB ENLEETIE S . XAETT Al e rh AR A M, TH,
REIRME S PC UM BEATHEASE (IHIE . X 7T AH £ 5 LaunchPad JF A EFIEER) PC _EEIEEEH - At i
(GUI) MFEABFES -

TEENM , 24 LaunchPad JF & EME BN LB TAZSET |, A4 s — N F M A R AEE UART (#1250 COM i
o &0 LM TS COM 4 % PC B LT (B4% HyperTerminal B¢ Docklight 5545 8 FHFET ) k4T
TFiZi 1 JE 5 B RN ARG . P 75 ZR BT & A @ IE ) COM i . 7E1# A Windows #:4E R£4i 1) PC
b, WA AT LR E

A 2-3. A EEBP ISR AEE UART

Sz 5383 UART SN XDS110 Class Application/User UART il . MR | & 2-3 fE7r 7 COM14 | {HiZdm Al fE
FHLPC 15, #iE T IEMM COM i 5, 1EHRYE SR TE =AU AC B iz 1. 25 H%FTWT%M@DJ#
TGS FHHATES
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76 HAx MSPMOL2228 ] , Jz /A& UART i%E4%%] UARTO ( PA10. PA11) . XDS110 B4 Al it B A% ;
I, PC N FRE PG B R R R R — IR

2.4 & MSPMOL2228 ] Ly 56

ELAY T R MSPMOL2228 MCU I HERTHAE , 15 H J101 BZkig s LY 3v3 Bkk. MM HERETEH
FrEefEF1 LaunchPad Ha B& T #E 11 H 7 DA 2 AT )@ 1F BoosterPack ffi i et S S #E M Fa i . B B BRI EE | i
T8 R 5 0 IR A

o IR R J101 BEESHLA ) 3V3 BhER | FETE B LR K.

o NERE R MIEE UART AUETER:E] MSPMOL2228 L4 b GEXT FE IR TH AE = A2 52 . 5 FE7ERR S k2 b b
W I S BRI L | Bl A B I b 2 PR R AN B B R BE T

« itk MSPMOL2228 %A BN/ (/0). X2 51NN BN FE. B4 1/0 #R A TIRE) |
F /O FEHIN |, K A B IK B 28w P el T

o JFEHAT B AR

o PSP RO RIRINE | SRR E T “Free Run” #X | JEWIT MSPMOL2228 5 Hi i i #6 45 ( #3k
J101) Z AR E 5.

o MEHER. EICE , WIRER IS, WATREME LR R R IR R SRS THTESE RS,

FE VBAT I IEFE | TEIAT L ER1E

o R R J101 BEESE ) BAT Bk |, HAEiZkek FiEs— A i,

o ONT SHABEIRMFEIEREE | TI @WUEFANR E VDD B IR AT AR . EEPAT IRAE |, 15K i 2
FEH MSP {lllff) BAT 5.

o WE .

&
X XMSPMOL2228 #3ff , VBAT HLHAEE T . WO EmmATS{EBE. ki
PR R AT IRASTE 2260 3% X FRiR.

2.5 it

P SYSOSC ERNH 32MHz ( #5EN 2.5% ) « BRIAENL T , MCLK L 32MHz SYSOSC Mifi. CPUCLK 7&
RUN 50 B8 0L MCLK R, 7R HADAR S N4 A . RIhFERT B (ULPCLK) 7T LA MCLK i |, Jfiid fe & 7E
RUN A1 SLEEP #z0 Fi#iG . 8 b a8 Wk 32kHz #R% 8% LFOSC |, iX/2BRIARIMEKANE. % LaunchPad 4
PRAN I B AR 30, B 1 ANl 32MHz Ak (HFXT) At 1AM 32.728kHz i (LFXT). 768 FHFE 5 4 F2 30
[B), ] DAIE S d A A v AR A o F B e 05

BREEWFEZ SR |, S MSPMO L Z2FE#I#5 15 RS FH WIS 2.3 T A ¢ H (CKM).
2.6 BoosterPack {H#E# 5| AR B

LaunchPad H & E/Fi#E1E 40 5|4 LaunchPad H & E4F 51 HEFIFRHE ( R mT A ) o X T TIAES RS
5, Bl bRk B ER IS LaunchPad Tk &4 5 BoosterPack ffi {5 bk 2 8] ) He 2511 -

BIRKZH BoosterPack AR IT S izbnite |, BAVE AT S bl . U0 BoosterPack i ik i) 42 48 T 50T
A R Bz 5 MSPMOL2228 LaunchPad 1 & B35 |, il #H#i% BoosterPack ffi 4 (1) 5
K5 LaunchPad JT &K B 47 L , DAIRIEH AT . AT DO 78 o o 58 2 MSPMOL2228 #5341 51 i1 Th RE IR
BRMRGIPR,

2.7 B A% (LCD)

LP-MSPMOL2228 1,4 —/Mi#k 7 B LCD. LCD H MSPMOL2228 [N &k LCD Xz #8835 . LaunchPad 1.7
TeUR S Al SRR AR N B EL AR B . K] 2-4 JEoR T LCD BiAiiJaifisk , % 2-3 JEon T LCD EXWs .
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K 2-4. LCD Bfi [/
% 2-3. LCD Btust
LP 3| 5 TR LCD 5|}l com1 COM2 COM3 coMm4
PB11 LCD36 1 2D 2E 2F -
PB12 LCD37 2 2Q 2G 2H 2A
PB13 LCD38 3 2N 2P 2J 2K
PB17 LCD18 4 P2 2C 2M 2B
PB18 LCD19 5 3D 3E 3F CcoL2
PB19 LCD20 6 3Q 3G 3H 3A
PB20 LCD23 7 3N 3P 3J 3K
PB21 LCD39 8 P3 3C 3M 3B
PB22 LCD40 9 4D 4E 4F -
PB23 LCD41 10 4Q 4G 4H 4A
PB24 LCD24 11 Com1 - - -
PB25 LCD42 12 - CcCom2 - -
PB26 LCD43 13 - - COM3 -
PB27 LCD44 14 - - - COM4
PB28 LCD45 15 - 6C 6M 6B
PB29 LCD46 16 6N 6P 6J 6K
PB30 LCD47 17 6Q 6G 6H B6A
PB31 LCD48 18 6D 6E 6F coL4
PCO LCD49 19 P5 5C 5M 5B
PC1 LCD50 20 5N 5P 5J 5K
PC2 LCD51 21 5Q 5G 5H 5A
PC3 LCD52 22 5D 5E 5F coL3
PC4 LCD53 23 P4 4C am 4B
PC5 LCD54 24 4N 4p 4) 4K
PC6 LCD55 25 P1 1C 1M 1B
PC7 LCD56 26 1N 1P 1J 1K
PC8 LCD57 27 1Q 1G 1H 1A
PC9 LCD58 28 1D 1E 1F DP
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2.8 HF A

LaunchPad it % 7 — 100mF #2525 8% | 7 T4 VBAT fti. A TiBE% 2% A LFSS #idftd | J101
T ROBRZR L AUZERE R VBAT Al CAP. Ja K 2-5 n S R s 7 8 2 VDD |, FIR#{R7E VDD %2 VBAT IR
BFHLBS 2o . TR, ISR H e VBAT & 8:3 VDD |, B A$ A 1% 8205 B8 Mh 2Rt 2 it

VSuerly
(o Veo
L

e T R T -

: |

| | SUPERCAPEN
I

| OO\

| I

| I
I

l gRSWITCH I

: |

ed I

vcap Rext Vear
f\/w . [} Vgar Island
Super _L
Cap Cscap 1uF
& 2-5. 5% H 2 A 70 F L B
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3
3.1 AT RIE T

{#F LP-MSPMO0L2228 #t 17 R it 1 7 iEE 2 Fh .

1. Code Composer Studio Cloud (CCS Cloud) — ¥kl i ifas | R n e,

2. Code Composer Studio (CCS) — & ik I n] B AL TAE FF- 30 TR Th e e &V AR . ZEIFEER | &
Z: %] CCS Theia 3%,

3. Code Composer Studio Eclipse — SCRFILIETT , HEZNMHTH | R ARE K.

3.2 CCS Cloud

1. HifE dev.ticom. Fl T ATRET Zi4:3% CCS Cloud Agent. HIHRZ | i54% I8 LA T A R 58 itk 223 .

2. f#iF micro-USB H1Z5#fi A\ LP-MSPMOL2228. TI Jf & A A% X 4 A il LP-MSPMOL2228 & 75 U4 A
3. Aiili Browse software and examples , IX¥G1EHT & 1 H$TH MSPMO SDK.

4. FERMESF , FERFEET Arm FIREEH 2% > Embedded Software > MSPMO SDK > Examples > Development

Tools > DriverLib > gpio_toggle output > No RTOS > Tl Clang Compiler > gpio_toggle output.

miiBEREA EAA Import 15481 . MEERAE 204G TR 3 A F| CCS Cloud H A2 i 1 T .

7£ CCS Cloud #F , £ %EU”IWEPE’Jﬁﬂilﬁuﬂ%ﬁﬁ&@

mili play HZAURACD R E BB IR T PR ih . BUATE LT |, a8 — 170D,
T W LR play 28 S sh S HFR T

LP MSPMO0L2228 L] RGB LED & %[N k.

© N O

BUfE , P AT DU AE AR B AN R s BRI IR R e i
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B 7 XA

4 TR
4.1 FEE

VBAT_SC

TuF E i V3
Cs5 -C3 C4

T .
Lo Lo
10uF ] 0.1uF

GND RST

Customer can connect battery at VBAT _IN 2C0-SCL

PAO/UARTO_TX/I12CO_SDA/TIMAO_CO/TIMA_FAL1/FCC_IN/TIMGS8_C1/TIMG12_CO/TIMGO_CO

or super cap after changing the resistor value

PA1/UARTO_RX/12CO_SCL/TIMAO_C1/TIMA_FAL2/TIMG8_IDX/TIMG8_CO/TIMG12_C1/TIMGO_C1/SPI0_CS3

PA2/TIMG8_C1/SPI0_CSO0/TIMG5_C1/SPI1_CSO/TIMAO_C3N/TIMAO_C2N/TIMA_FALO/TIMA_FAL1/UART4_CTS/TIMAO_CO/ROSC

PA3/TIMG8_C0/SPI0_CS1/12C1_SDA/TIMAO_C1/COMPO_OUT/TIMGS5_CO/TIMAO_C2/UART2_CTS/UART1_TX/SPI0_CS3/LFXIN

@
<
S

PA4/TIMG8_C1/SPI0_POCI/I2C1_SCL/TIMAO_C1N/LFCLK_IN/TIMG5_C1/TIMAO_C3/UART2_RTS/UART1_RX/SPI0_CSO/LFXOUT

HEXOUT

PA5/TIMG8_C0/SPI0_PICO/12C1_SDA/TIMGO_CO/FCC_IN/TIMG4_CO/TIMA_FAL1/UARTO_CTS/UART4_RTS/UART1_TX/HFXIN

PA6/TIMG8_C1/SPI0_SCK/12C1_CLK/TIMGO_C1/HFCLK_IN/TIMG4_C1/TIMA_FALO/UARTO_RTS/TIMAO_C2N/UART 1_RX/HFXOUT

RESET Button R2 UART1-TX

PA7/COMPO_OUT/CLK_OUT/TIMG8_C0/TIMAO_C2/TIMG8_IDX/TIMG5_C1/TIMAO_C1/SPI0_CS2/FCC_IN/SPIO_POC]

UART1-RX

PA8/UART1_TX/SPI0_CS0/I2C0_SDA/TIMAO_CO/TIMA_FAL2/TIMA_FALO/SPI0_CS3/TIMG5_C1/HFCLK_IN/UARTO_RTS/LCDO

0_UARTO-T,

PA9/UART 1_RX/SPI0_PICO/12C0_SCL/TIMAO_CON/CLK_OUT/TIMAO_C1/RTC_OUT/TIMG5_CO/UART4_RTS/UARTO_CTS/LCD1

1_UARTOR

PA10/UARTO_TX/SPI0_POCI/I2C0_SDA/TIMAQ_C2/CLK_OUT/TIMGO_C0/12C1_SDA/TIMG12_CO/TIMA_FAL1/LCD2

ADCT8/R:

PA11/UARTO_RX/SPI0_SCK/12C0_SCL/TIMAQ_C2N/COMPO_OUT/TIMGO_C1/12C1_SCL/TIMG12_C1/TIMA_FALO/LCD3

ADC17/LCDCAPQ

PA12/UART3_CTS/SPI0_SCK/COMPO_OUT/TIMAO_C3/FCC_IN/TIMGO_CO0/SPI1_CS1/SPI0_CS1/UART2_CTS/UART1_CTS/LCD11/R33/A_18

ADCT6/LCDCAPT

PA13/UART3_RTS/SPI0_POCI/UART3_RX/TIMAO_C3N/RTC_OUT/TIMGO_C1/SPI1_CS0/SPI0_CS3/UART2_TX/UART1_RTS/LCD12/LCDCAPO/COMPO_IN2-/A_17
6

PA14/UARTO_CTS/SPIO_PICO/UART3_TX/TIMG12_CO/CLK_OUT/TIMG12_C1/SPI1_CS2/SPI0_CS2/UART2_RX/LCD13/LCDCAP1/COMPO_IN2+/A_1t

NNNN

PA15/UARTO_RTS/SPI1_CS2/I12C1_SCL/TIMAO_C2/12C2_SCL/TIMG8_IDX/TIMG12_CO/LCDEN/UART2_f RTS/LCDM/COMPO IN3+/A_15

ADC14
SPI1-SCK

PA16/COMPO_OUT/SPI1_POCI/I2C1_SDA/TIMAO_C2N/I2C2_SDA/FCC_IN/TIMG12_C1/LCDSON/UART2_CTS/LCD15/A_1-

ADC12

PA17/UART1_TX/SPI1_SCK/I2C1_SCL/TIMAO_C3/TIMGS5_C0/TIMG8_C0/TIMG12_C0/SPI0_ CSi/LcDLFCLK/Lchs/COMPo IN1-/A_13

SWDIO

PA18/UART1_RX/SPI1_PICO/I2C1_SDA/TIMAO_C3N/TIMG5_C1/TIMG8_C1/TIMG12_C1/SPI0_CSO/LCDEN/LCD17/COMPO_IN1+/A_12

SWCLK

PA19/SWDIO/SPI1_POCI/I2C1_SDA/TIMAO_C2/TIMGO_( c

VREF-

PA20/SWCLK/SPI1_SCK/12C1_SCL/TIMAO_C2N/TIMGO_C:

33 ADCT

PA21/UART2_TX/SPI0_CS3/UART1_CTS/TIMAO_( CO/ﬁMG‘l CO/SPI1_CS1/UART2_CTS/UART4_RTS/TIMG8_CO/LCD21/VREF-/A_8

TR

VREF+

PA22/UART2_RX/SPI0_CS2/UART1_RTS/TIMAO_CON/TIMG4_C1/TIMAO_C1/CLK_OUT/I2C0_SCL/TIMG8_C1/LCD22/A_7

ADC3

PA23/UART2_TX/SPI0_CS3/I2C2_SCL/TIMAO_C3/TIMG8_CO/TIMG5_C0/UART3_CTS/TIMGO_CO/SPI1_CS1/LCD25/VREF+

Low-pass Filter R4 DNC

PA24/UART2_RX/SPI0_CS2/12C2_SDA/TIMAO_C3N/TIMG8_C1/TIMG5_C1/UART3_RTS/TIMGO_C1/SPI1_CS2/LCD26/A_3

DNC =

PA25/UART3_RX/SPI1_CS3/TIMG12_C1/TIMAO_C3/TIMAO_C1N/COMPO_OUT/UART2_CTS/UART3_TX/TIMG4_CO/LCD27/A

PA22 BP R43 PA22 ADC7 NC

PA26/UART3_TX/SPI1_CSO0/TIMG8_CO/TIMA_FALO/TIMAO_C3N/TIMG5_CO/UART2_RTS/UART3_RX/TIMG4_( ci/Lchs/cuMPo INO+/A_1

0

PA27/UART3_RX/SPI1_CS1/TIMG8_C1/TIMA_FAL2/CLK_OUT/TIMG5_C1/RTC_OUT/COMPO_OUT/LCD29/COMPO_INO-/A_O

57

PA28/UARTO_TX/12C0_SDA/TIMAO_C3/TIMA_FALO/TIMG5_CO/TIMAO_C1/LCD30

PA29/12C1_SCL/UART2_RTS/TIMG8_CO/TIMG4_C0/12C2_SCL/UARTO_CTS/SPI0_CS3/LCD31

PA30/12C1_SDA/UART2_CTS/TIMG8_C1/TIMG4_C1/12C2_SDA/UARTO_RTS/SPI0_CS2/LCD32

PBO/UARTO_TX/SPI1_CS2/12C0_SCL/TIMAO_C2/TIMGO_CO/SPI0_CS3

GND

PB1/UARTO_RX/SPI1_CS3/I12C0_SDA/TIMAO_C2N/TIMGO_C1/SPI0_CS2

PB2/UART3_TX/UART2_CTS/I12C1_SCL/TIMAO_C3/UART1_CTS/TIMG4_CO/UART2_TX/TIMG12_CO/HFCLK_IN/SPI0_PICO/TIOL

PB3/UART3_RX/UART2_RTS/I2C1_SDA/TIMAO_C3N/UART1_RTS/TIMG4_C1/UART2_RX/TIMG12_C1/TIMAO_CO/SPI0_SCK/TIO2

PB4/UART 1_TX/UART3_CTS/TIMAO_C1/TIMAO_C2/TIMGO_CO/TIMG4_C0/LCD33

P
_PB6_SPI-CSO

PB5/UART1_RX/UART3_RTS/TIMAO_C1N/TIMAO_C2N/TIMGO_C1/TIMG4_C1/LCD34

PB7_SPI1-POCI

PB6/UART1_TX/SPI1_CS0/12C2_SCL/TIMG8_CO/UART2_CTS/TIMG4_CO/TIMA_FAL2/SPI0_CS1/TIMG12_C0/LCD4

PB8_SPI1-PICO

PB7/UART1_RX/SPI1_POCI/I2C2_SDA/TIMG8_C1/UART2_RTS/TIMG4_C1/LCDLFCLK/SPI0_CS2/TIMG12_C1/LCDS

—PBY

PB8/UART1_CTS/SPI1_PICO/I2C2_SCL/TIMAO_C0/COMPO_OUT/TIMG4_CO/LCDSON/LCDG

BSL Invoke Button

PBY/UART1_RTS/SPI1_SCK/12C2_SDA/TIMAO_CON/TIMAO_C1/TIMG4_C1/LCDEN/LCD7

=|5|

PA18_ADC12

PB10/TIMGO_CO/TIMG8_C0/COMPO_OUT/TIMG4_CO/UART4_TX/SPI1_CS3/LCD35

PB11/TIMGO_C1/TIMG8_C1/CLK_OUT/TIMGA4_C1/UART4_RX/SPI1_CS2/LCD36

PB12/UART3_TX/TIMAO_C2/TIMA_FAL1/TIMAO_C1/UART4_CTS/SPI1_CS1/LCD37

o] 0[0| 0| 0| 7
ol

PB13/UART3_RX/TIMAO_C3/TIMG12_CO/TIMAO_C1N/UART4_RTS/SPI1_CS0/LCD38

PB14/SPI1_CS3/SPI1_POCI/TIMG12_C1/TIMAO_CO/TIMG8_IDX/SPI0_CS3/LCD8/R13/A 21

PB15/UART2_TX/SPI1_PICO/UART3_CTS/TIMG8_CO/TIMG5_C0/12C2_SCL/LCD9/R24/A_20

PB16/UART2_RX/SPI1_SCK/UART3_RTS/TIMG8_C1/TIMG5_C1/12C2_SDA/LCD10/R23/A_19

PB17/UART2_TX/SPI0_PICO/12CO_SCL/TIMAO_C2/TIMGO_CO/SPI1_CS1/UART4_TX/TIMG4_CO/LCDSON/LCD18/A_11

PB18/UART2_RX/SPI0_SCK/12C0_SDA/TIMAO_C2N/TIMGO_C1/SPI1_CS2/UART4_RX/TIMG4_C1/LCDLFCLK/LCD19/A_10

PB19/COMPO_OUT/SPIO_POCI/TIMG8_C1/UARTO_CTS/TIMG5_C1/TIMGS8_IDX/UART2_CTS/UART4_CTS/SPI1_CS3/LCD20/A_9

PB20/SPI0_CS2/SPI1_CS0/TIMG12_CO/TIMAO_C2/TIMA_FAL1/TIMAO_C1/UART2_RTS/12CO_SDA/LCD23/A_6

— GND GND PB22

PB21/UART4_TX/SPI1_POCI/TIMG8_CO/UART1_TX/LCD39/A_25

GND PB23

PB22/UART4_RX/SPI1_PICO/TIMG8_C1/UART1_RX/LCD40/A_24

PB23/UART1_CTS/SPI1_SCK/TIMA_FALO/COMPO_OUT/LCDA1

USER Button —d

PB24/SPI0_CS3/SPI0_CS1/TIMG12_C1/TIMAO_C3/TIMAO_C1N/SPI1_CS1/UART2_RTS/LCD24/A_S

PB25/UARTO_CTS/SPI0_CSO/TIMA_FALO/TIMA_FAL1/TIMA_FAL2/COMPO_OUT/FCC_IN/LCD42/A_4

PB26/UARTO_RTS/SPI0_CS1/TIMAO_CO/TIMAO_C3/TIMG4_C0/COMPO_OUT/FCC_IN/LCD43/A_23

PB27/COMPO_OUT/SPI1_CS1/TIMAO_CON/TIMAO_C3N/TIMG4_C1/LCD44/A_22

PB28/12C2_SCL/SPI1_CS0/TIMA_FALO/TIMAO_CO/TIMGO_C0/LCD45

PB29/12C2_SDA/SPI1_POCI/TIMA_FAL1/TIMAO_CON/TIMGO_C1/LCD46

PB30/UART1_CTS/SPI1_PICO/TIMA_FAL2/TIMAO_C1/TIMG4_C0/LCD47

PB31/UART1_RTS/SPI1_SCK/TIMG8_IDX/TIMAO_CIiN/TIMG4_C1/LCD48

PCO/UART1_TX/SPI1_CS3/TIMG8_CO/TIMAO_C2/LCD49

PC1/UART1_RX/SPI1_CS2/TIMG8_C1/TIMAO_C2N/LCD50

PC2/12C2_SCL/SPI1_CS0/TIMA_FALO/TIMAO_CO/TIMGO_CO/LCDS1

PC3/12C2_SDA/SPI1_CS1/TIMA_FAL1/TIMAO_CON/TIMGO_C1/LCD52

fs

PC4/UART3_CTS/SPI1_CS2/TIMA_FAL2/TIMAO_C1/TIMG4_C0/LCD53

PC5/UART3_RTS/SPI1_CS3/TIMG8_IDX/TIMAO_CIN/TIMG4_C1/LCD54

Crystals

PC6/UART3_TX/SPI0_CS1/TIMG8_CO/TIMAQ_CO/LCDS5

PC7/UART3_RX/SPI0_CS0/TIMG8_C1/TIMAO_CON/LCDS6

pjfelle]s

2 | o Lo on Jor Jen o fos |

PC8/UART3_CTS/SPI1_CS2/TIMG5_CO/TIMAO_C1/LCDS7

LFXT(32768Hz) HFXT(32MHz)  C10
c1 N

PCY/UART3_RTS/SPI1_CS1/TIMGS5_C1/TIMAO_C1N/LCDS8

=
Vss2

PA3_LFXIN MSPMOL2228SPNR
o oo
—
Y1
7 ROSC PA2 ROSC
PA4_LFXOUT
Please keep R8 close to MCU pin
& 4-1. MSPMOL2228 H #7284+ R 2
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LEDs
J9
Red ava
BoosterPack Connectors +
PAQ_I2C0-SDA R38 2 K 1
470
3v3 +5v
1/J3
410
1| ey v |2t PA16_ADC14
PA24_ADC3 2 PBI0 £D4
AS_UART 1-RX oo &x Analog 1 [ Z3_PATE ADCTZ |1-ono PBY i B A,
A8 UARTT-IX LPUART el PA23_VREF+ I G
GPIO! Analog_In 22
P SPTEK Analog In Analog_in 2 N ro s | N |
A21 VREF- SPI_CLK Analog_In/I28_WS 330 ﬁ
S Trs ST GPIO ! Analog_Inii2S_SCLK 28— 3 )
- . 12C_SCL Analog_Out/I2S_SDout |—=—— e || td
PAQ_I2C0-SDA 10 1 12c_spA Analog_Outi2S_spin 30 PA10 BP ;4“1 5 P! 3
$SQ-110-03-T-D 19-337/R6GHBHC-A01/2T
2104 -
zgg gz PWM/GPIO ! GND
SATBF PWM/GPIO ! PWM/GPIO ! Power Headers
mm}s;‘lgs Gg;v? o! VBAT Source Selection
S Timer_Cap/GPIO | RST &5 Pl | s "™
PA2S 'g:.g_’cwsmow :;'—mgf]‘ 2 XDS_VCCTARGET 3
PA27 m VBA 218
PAE GPIO! SPI_CS/GPIO ! ﬁ—.
PAZS GPIO! SPI_CS/GPIO ! d
- GPIO! GPIO GED
SQ-110-05-7D
LCD Settlng TamperlO Jumpers
LCD
DSt 1 ol
PA10 and PA11 Options 22 1Q/1G/1H/1A i - et €
17 28 1N/1P/1)/1K NI GND
PA11_XDS o - | (AR Ta 5
PATT_UART. e LCD Voltage Divider
PAIT BP i~ PA12 ADC1BRIS 24 20726721424 Leos
PB15_R24 21Y/2E/20/2K J16 Ay
PB14_R13 1| 20/2€12F 1 Ra2 T 2
. _L—‘ P2/2C/2M/28 W0
PA10_XDS 3 C46 ==C47 ==C48 6 PECO1SAAN BRITM1C-TR
1 ® 0.47uF F =—ca9 1 30/36/30/3A B8Rt
e 0.47uF 5 3N/3P/3)/3K
= > 30/3€/3F/coL2
P3/3C/3M/38
= 10
= 4Q/4G/4H/4A
GND 2; 4N/4P/4)/aK
3] 4D/4E/4F
P4/4C/4M/4B
i; 5Q/5G/5H/5A
LCD Charge Pump 2 |[ENEERLT O
N 19
5V and 3.3V Pullup for Open-Drain 10s PA13_ADC17/LCDCAPO P5/5C/5M/SB
C50 171 60/6G/6H/6A
2-1: Pullup to 3.3V 2-3: Pullup to 5V 0.470F____PA14_ADC16/LCDCAP1 18 gg;gzg’,,’fcél_‘,
15
7 +5v 6C/6M/68
3 R47 1
4 y CcoM1
PAO_I2C0-SDA e [XD 121 com2
=] 13 com3
CcoM4
GDH-1638WP
B
=3
PA1_12C0-SCL
21 re RS0 5o
>
& 4-2. BoosterPack E#:4%
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XDS TCK SWOCLK 35| py o e XDS. GND 83| iy
XDS TMS SWDIO 36, | pna o [0 R7 LRe LRo 53] L2
XDS_TDO_SWO v P2 151 10k 310k 310k _évsg B2
XDS TDI 3 '3 86
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3] Ph e et XDS DM o = DCDCIO1
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M| PCOTCKISWCLK PH3 fad2— — e pur PP4 [ai0o—
™S 99 106
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—2c{ pp1 15
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PD4 PE2 [odS—
1261 pps PE3 fod2—
DoDCPULSE_127e] BB PES [
R13 REF VAN (00 18] 7o7 PEd 20—
MSPA32E401YTPDTR
LED1 (LED2
BR1111C-TR N\LTST-C190GKT
Red Green
MSP1D
XDS_VCC
1; VDD
Lo Loy Low Lo L 2 o |2
—L-C15 —=C16 —=C17 ——=C18 —=C19 —=C20 287 V20 oo e
0.01uF | 0.01uF | 00IUF | 0.1uF | O.IuF | IuF 39 55
VDD GND
47_{ vpp GND 28
XDS_VCC 51| von peteeel T
MSP1C 52 114
%21 voo GND
Y VDD
ﬁ:{‘ h‘s"u WAKE Hig -85 XDS_GND ;g VDD GNpA 19
. 70.f RsT RBIAS |22 101 533
XD$_VCC 113 | Voo
R15 T 122 | \pp N
c21 53 4,87k XDS. GND
RSTN __R16 0.1uF ENORXIN Loz Lea 8 | vooa
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67
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3
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Software-controlled DCDC converter

Energy measurement method protected under U.S. Patent
Application 13/329,073 and subsequent patent applications

XDS vecout
R19
220k
R0 —ca
220k 33pF
R21 R22  lR23
3.30k 2.20k 6.81k
MSP2
XDS,VCC DS GND
_T+cas 15
Tev Lca lres lres 16| pves
47uF 0.luF $4.7k 4.7k
AVCCOUT
P1.0/TAOCLK/ACLK/AO/CAO
R26 gggggﬁt;E P1.1/TA0.0/A1/CA1 P2.6/XIN/TA0.1 :12 3ggggﬁtg
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101 GND
XDS_VCC 2 [o 1
XDS_VBUS AT "
XDS_VCCTARGET 6 |a 215
R51  XDS_ GND XDS_TXD s e Sl7 PAT1_XDS
330k XDS_RXD 0 | g o]0 PA10_XDS
XDS_RESET_OUT 12 | o el i1 RST
’ XDS_TMS SWDIO 14 ]g ol 13 PA19_SWDIO
XDS_TCK_SWDCLK 6 | g o] 15 PA20_SWCIK
XDS_TDO_SWO I BSL_INVOKE 18 |9 ol 17 PA18_ADCHR
XDS_TDI el bl
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12 U3 f
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4.3 YIEE H (BOM)
£ 41, RIS R
Y HE f& tBH RARE &R
IPCB1 1 ENHEERZS S AR
MZE, W%, 10uF , 6.3V,
C1. C3. C6 3 10uF o0 XeR . 0603 GRM188R60J106MES4 MuRata
C2. C46. C47. C48. W7, W%, 047 uF
oo s 6 047 uF by 410% XoR  oaop | GRM155RE0J474KE9D MuRata
M, W%, 01uF, 50V,
C4. C7. C55 3 01 uF o0 XER 0402 GRM155R61H104ME14D  |MuRata
100mF (EDLC) #7552
cs5 1 100mF 5.5V %1, CAN - SMD FCOH104ZFTBR24 KEMET
250 , 1kHz
W7, %, 0.01uF , 16V,
c8 1 0.01uF 1o XaR out GRM155R61C103KA01D  |MuRata
o | % . 18pF , 50V , ] .
C10. C12 2 18pF 5% . COG/NPO . 0402 CLO5C180JB5NNNC Samsung Electro-Mechanics
c11. c13 2 22pF WA, W, 22pF , S0V, | GeMe555C1H2200A01D MuRata
+5% . COG/NPO , 0402
C14. C18. C19. C21. e
C25. C28. C29. C34. 1 01uF i%’gg/' %‘;%R' 0614ng »8.3V. | GRM155R70J104KA01D MuRata
C39. C40. C45 =R ’
W7, J% , 0.01uF , 25V
C15. C16. C17. C23. C27 5 0.01uF wio TR outh GRM155R71E103KA01D MuRata
e =
C20. C22. C26. C53 4 1uF WL WE L TRF, 25V 0sERIET105K050BC | TDK
+10% , X5R , 0402
W W%, 220F 6.3V
C24. C54 2 22uF 10%  XER -oa0n GRM155R60J225KE95D MuRata
M7, Mg, 12pF , 50V,
C30. C31 2 12pF e OGNS Cana GRM1555C1H120JA01D MuRata
W% W%, 33pF , 50V,
C32. C35 2 33pF i OGRS Gaoa GRM1555C1H330JA01D MuRata
WZe, M, 47 uF 16V
. 2 _ s 16V, A
C33. C37 47uF 0% 4 SMD JA475K016RNJ AVX
W70, 7% , 1000pF , 50V
C36 1 1000pF +10% , X7R , AEC-Q2001  |GCM155R71H102KA37D | MuRata
% , 0402
W Mg, 4T uF 16V,
C38. C44 2 4TuF 10% | XER 0603 GRM188R61CA475KAAJ MuRata
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K41 WENER (52)

R & Zi=H Vil BIRE albais]
B, W%, 47uF , 6.3V,

C41 1 47 uF £20% . XBR . 0603 GRM188R60J476ME 15D MuRata
2, B, 022 uF , 16V,

C42. C43 2 0.22uF £10% | X7R . 0402 GRM155R71C224KA12D MuRata
M, B 220F , 10V,

C51 1 22uF £10% . XBR . 0603 C0603C225K8PACTU Kemet
2, Mg | 3,300pF , 50V,

C52 1 3300pF £10% . XTR . 0402 GRM155R71H332KA01D MuRata
T, AR 40V, i .

D1. D2 2 40V 012A . AEC-Q101 , SOT-323 BAS40-05W,115 Nexperia

DS1 1 GDH-1638WP GDH-1638WP Xiamen Ocular Optics
BRI . B TE K . ,

FID1. FID2. FID3 3 S & S
LA i i

H1. H2 2 BRHE, JBTE 66 MAE-10 Kang Yang
2.7V-4V XU N B 5
MOSFET , 0.5A E#iA/0.1A

IC1 1 HEhEN |, (KA A RE TPS2102DBVR FEMAXES (TI)
i, iM{EIRE , DBVO005A
(SOT-23-5)

T Sl e D R A
+15kV ESD {47441 , 6 i
IC2. U3 2 iE , -40°C % +85°C , 8 5|/l | TPDBEO04RSER FEMIAES (TI)
UQFN (RSE) , &3R5 ( 74
# RoHS #dE , EHHIIR )

T s e £ 1 9 ESD f
{FIES] 4 iE , -40°C &
IC3 1 +85°C , 6 5/ SON (DRY), |TPD4E004DRYR TEMAES (T1)
LRI (75 A RoHS Frifk
TR )

500mA. AT KERAS
Wit (KM = PSRR. il

IC4 1 TPS73533DRBT O (T
i1t LDO . Btz )
DRBO0O8A (VSON-8)
JJ3. 2104 2 f?f: »2.54mm , 10x2, . | 550.110-03-T-D Samtec
J5. J6. J7. J8. J13. J14. . _ . .
5. J17. J18. 4104 10 3L, 100mil , 3x1, % , TH |PECO3SAAN Sullins Connector Solutions
jg(‘) J10. J11, J12, J19, 6 3k, 100mil, 2x1 , 4, TH |90120-0122 Molex
J16 1 Bk, 1x1, %, TH PECO01SAAN Sullins Connector Solutions
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K41 YRHEE (£)

R & Zi=H L] BIRE albais]

J101 1 B3, 100mil, 9x2 , 4, TH | TSW-109-07-G-D Samtec
Bk (HHE) ,1.27Tmm,

J102, J103 2 5 o ST FTSH-105-01-L-DV-K Samtec

L1 1 22uH 22uH,089A,0130 ,  |CBC2518T2R2M Taiyo Yuden
SMD

LED1. LED3. LED5 3 PAR::N LED , 4.4 , SMD BR1111C-TR Stanley Electric Co., LTD

LED2 1 s LED , 4% , SMD LTST-C190GKT Lite-On

LED4 1 Rgb LED , RGB , SMD 19-337/R6GHBHC-A01/2T | Everlight
MSP432E401YTPDT. R

MSP1 1 POTO1 36N (TQFP-A28) MSP432E401YTPDTR T (03 (TI)
MSP430G2x52.

MSP2 1 MSP430G2x12 B &5 51z |MSP430G2452IRSA16R HEMAES (TI)
#1%%  RSA0016B (VQFN-16)

R1 1 3.32k 856%13' 332k, 1%, 0AW, | Rc0s03FR-073K32L Yageo

R2. R5 2 47k giréﬂz' 47k, 5%, 0.063W, | cRCW040247KOJNED Vishay-Dale
L BH R , 0402 , 100K Q
0.1% , 116W , +25ppm/°C , ] .

R6 1 Hish) SMD , SMD % LAkl | ERA-2AEB104X Panasonic
TR

R7. R8. R9. R17 4 1.0k i, 1.0k, 5% , 0.063W, | op Vishay-Dale
0402
HiFH , 100, 5% , 0.063W , .

R11 1 100 AEG-0200 0 4 | 040 CRCW0402100RJNED Vishay-Dale

R12. R13. R31. R38. R42 5 470 g%%ﬂz' 470, 5% , 0.063W, | cRoW0402470RINED Vishay-Dale

R14. R57. R58 3 10k g%{réﬂz' 10k, 5%, 0.0683W, | cRCW040210KOJNED Vishay-Dale
HifH , 4.87k , 1% , 0.063W , .

R15 1 4.87k AEG-07000 41 G402 CRCWO04024K87FKED Vishay-Dal

R16 1 100 5‘1%12' 100, 5%, 0.063W ., | cRCW0402100RINED Vishay-Dale
HiFH , 51, 5% , 0.063W .

R18 1 51 AEG-02000 24 040 CRCW040251ROJNED Vishay-Dale

R19. R20. R26. R27. HIFHL , 220K , 1% ] .

M R e 7 220k 0 082500 010 RC0402FR-07220KL Yageo America
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K41 YRHEE (£)
R & Zi=H L] BIRE albais]
HifH , 3.30k , 1% , 0.1W .
. 2 30k ' 1%, * |ERJ-2RKF3301X P
R21. R51 3.30 AEC-Q200 0 % , 0402 J 330 anasonic
R22 1 2.20k SE%EZ' 220k , 1%, 0.063W . | cpc\W04022K20FKED Vishay-Dale
R23 1 6.81k (Eiréﬂz' 6.81k , 1%, 0.0683W . | cpcW04026K81FKED Vishay-Dale
R24. R25 2 4.7k ga%ﬂz' 4.7k, 5% , 0.063W ., | cRCW04024K70JNED Vishay-Dale
HIBH , 47.0k , 1% , ] .
R28. R29. R32 3 47.0k 0.0825N 0don RC0402FR-0747KL Yageo America
R30 1 820 8%1%12' 820, 1%, 0.063W, | RCc0402FR-07820RL Yageo America
R35. R43. R52. R53 4 0 Hifil, 0, 5%, 0.1W , 0603 |RCOB03JR-070RL Yageo
R39 1 220 S{iréiz' 220, 5% , 0.063W , | cpCW0402220RINED Vishay-Dale
R40. R41 2 330 f&%ﬁz' 330, 5%, 0.063W, | cRCW0402330RINED Vishay-Dale
R47. R48 2 4.7k 5%%33' 4.7k, 5% , 0.1W, RCO603JR-074K7L Yageo
R49. R50 2 2.2k gﬁs%%' 22k, 5%, 0.1W, | RC0603JR-072K2L Yageo
il , 330k , 1% , ] .
R54 1 330k 0.0625W . 0402 RC0402FR-07330KL Yageo America
HIBH , 1.00M , 1% , .
R56 1 1.00Meg 0.083W . on0) CRCW04021MOOFKED Vishay-Dale
% , SPST, 0.05A o o
S1. S2. S3 3 12VDC , SMD 1188E-1K2-V-TR Diptronics
SH-J1 1 J101 : 12 SR , 100mil, #4 | B |SNT-100-BK-G Samtec
SH-J2 1 J101 : 34 S, 100mil , B4 , (s | SNT-100-BK-G Samtec
SH-J3 1 J101 : 56 JyiiEE , 100mil, #E4: , M | SNT-100-BK-G Samtec
SH-J4 1 J101: 7-8 e, 100mil , B4 , Ef | SNT-100-BK-G Samtec
SH-J5 1 J101 : 9-10 Srinids , 100mil , 854 , B | SNT-100-BK-G Samtec
SH-J6 1 J101 : 11-12 SRS, 100mil , B4 , H (s |SNT-100-BK-G Samtec
SH-J7 1 J101 : 12-13 SR, 100mil | B4, s | SNT-100-BK-G Samtec
SH-J8 1 J101 : 15-16 A 100mil , P54, B |SNT-100-BK-G Samtec
SH-J9 1 J101 : 17-18 SV 100mil, B4 | M |SNT-100-BK-G Samtec
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K41 YRHEE (£)
R & Zi=H L] BIRE albais]
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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.

11

1.2

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

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:

21

2.2

2.3

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

Tl warrants that the TI EVM will conform to TI'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 (¢) User has not paid on time. Testing and other quality control
technigues 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.

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 TI not to conform to such warranty. If Tl elects to repair or
replace such EVM, Tl 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.

WARNING

Evaluation Kits 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 shall operate the Evaluation Kit within TI's recommended
guidelines and any applicable legal or environmental requirements
as well as reasonable and customary safeguards. Failure to set up

and/or operate the Evaluation Kit within TI's recommended
guidelines may result in personal injury or death or property
damage. Proper set up entails following TI's instructions for
electrical ratings of interface circuits such as input, output and
electrical loads.

NOTE:

EXPOSURE TO ELECTROSTATIC DISCHARGE (ESD) MAY CAUSE DEGREDATION OR FAILURE OF THE EVALUATION
KIT; TI RECOMMENDS STORAGE OF THE EVALUATION KIT IN A PROTECTIVE ESD BAG.
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3

Regulatory Notices:

3.1

3.2

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.

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) l'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.
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3.3

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 HZAEMAIC
BAThBEAETY M, R—RIZDOVTRE, ROEZHEZEBIEEL,
https://www.ti.com/ja-jp/legal/notice-for-evaluation-kits-delivered-in-japan.html

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 EVMs. 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.

[BRERZEEITHIHRBORAFTY FESEVICEIBOIESE] BRTY NORICEEMEEBSGTERAZRZTT
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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

BENBRMERBEEIC OV TORERFY NESFEVICEZBOEESEIIOVTE, ROEZHrEIEBLLEE
L, https://www.ti.com/ja-jp/legal/notice-for-evaluation-kits-for-power-line-communication.html

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.
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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 TI 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 TI, 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.

6. 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." Tl 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.

7. 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.
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8.

10.

Limitations on Damages and Liability:

8.1

8.2

General Limitations. IN NO EVENT SHALL Tl 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 Tl 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.

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 © 2023, Texas Instruments Incorporated
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