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| |
| |
I —H™ oo’ XDS110-ET |
ool Debug Probe |
S ! MCU |
g1 !
x| EnergyTrace :
|
I — 1 |
! XDS110 :
: Debug |
| Out |
L___d1_ __J. ]
| Isolation |
| ry |
I SV Power i External :
: < Debug |
| " In :
N 35, = |
51 | s ; 5 | |
= kel » ToBP | UART kel |
© | 3 Application Header|  path 3
| T UARTO T '
B 1 5 x I
3] | © @ |
9] o o
S |3 5 | !
a | 2 g !
@ o o |
=, a MSPMO0G3507 o |
| Target MCU |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |

B 2-5. #Eg v Tavy

DR A B <EL |

o EREOHIEEHRIEEZITIHIZ XDS1O0-ET 737 Fu—7 b0 8%+ _CREL

o XDSMO-ET RAfL L& —4 sk AL DD 3.3V & 5V OfFEH7o—2#HHL

o AUR=ROT T RT TV r—ar H UART 815 DA O HRICHE X 5IH2, #—F v h~Aar e a5 &
H37=8

o FrAR—FAaLLUSNDTASAATTurFI 7L UART Ao B —T A A Z M TE 51912, XDS110-ET 7=
7’53078 UART AL B —T oA 2% NBHT 5728
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TN Bk
GND IR
5V USB 7™ 5V VBUS
3Vv3 3.3V L —/L (XDS1M0-ET KA ® VBUS D2 HALD)
RXD<< Iy F %3 UART: #—45k MOG3507 13, ZOfE B4 L CF —2&2ELET, KEIHEEO FERLET,
TXD>> Ry 7F w30 UART : #—7' vk MOG3507 (X, ZOfF5&EL T —# &% ELET, RANMEBOHAZRLET,
NRST RST 8 &
SWDIO LUTIVUAY T 397 SWDIO 5 —#{E 5,
SWCLK LIUT IV IAY T 397 SWDCLK 7u v 7{5 &
BSL T = AT YT v E

2.3.4 7T or—3> (1L 7VvoF+4IL) UART

Ny Z7F w0 UART I2X0 . Z—F ok TV — g O FEREREIZITE TR0 USB ARARBE TEXET, 2
FUTBRH HPICIER IR T, PC FAMANZIBE T v VbRt L3, oA 9 %4, LaunchPad BA%~h
Li@ET% PC LT /97400 a—F— 2B —T = A2 (GUI) M DT 17T 25 AER TEET,

2-512, Ny ZF vV UART ORRKEERLET, S 7F v 3/0 UART 13, ~o & J21 £ J22 DU 73R EIDS
U7z UARTO (PA10, PA11) ® UART T,

AAMAITCIX, LaunchPad BRZE > RS ANZSIES LD E, 77— ar Ny 7T v 1xL0 UART D7 ORAR
COM R—btnApkSvET, HyperTerminal <> Docklight 728 D% —3F v 77V /r—Tav a8, COM 7R —hEid
ECEDEED PCT IV r—rarvaflioT, ZOR—ME, #—7 b TV r—rar Ll TEET, Ny F v
FILD COM R—Z B4 2042 HY £, Windows PC TlE, T/ A w3 —Uy N LETEET,

E 2-6. TINAR XR—DxDTF TV r—ay 139O Fv+)L UART

Ry rF %L UART 1L, [XDS110 75 77U —ay | —3— UART IR —F T, ZOHE . X 2-6 IT
COM14 Z/RLETN, ZOR—NMIFAN PC ZEIZRADG508HVET, IELV COM R—hEHEELZL, F¥a Ay
MZHE-THRAN 77— ar THERRL 9, 22—V —13R— BT, AL DBIE 2R TEE 9,

H—4 D MSPMO0G3507 il ClX. /Sy 7 F v 1uid UARTO £ 2 — /Ul S £, XDS110-ET (23R —1L—
AR E FRE/R T R — L — R ETSH PC 77V r—a%d UARTO TERELZLDEFICICTAZENEETY,

2.3.5 7 2iR—F XDS110-ET DAL YIZHE 77V TO—TEEH

2L Da—W—[IHERI NI T v T a—T%H L TEY, XDSMO-ET 7 /3w 7a—7% /A /SALT
MSPMO % —4 vk =Aar &7l L izneLET, SA3R L, #ikgk T my 7 J101 Eaxr% J103 OV v )k
STHNIIRVET, ST vy 7 a—7 O LR HC, J103 FRH TOEL JTAG 772 AN AIRETT,

1. 101 ¥z 7 2y 20 JTAG 5 5O Vv & HWS L £ (NRST, SWDIO, SWCLK 72,
2. Arm Ty Ta—7% J103 [ZEEHEL £,
a. J103 1%, Cortex-M 7 /37" a3 7% | |[ZH#i ST % Arm Cortex 7 73w 37 2 BIFIZHEILL Qv
7
3. USB &% LaunchPad B35y MIELIAL DN, Fy MIAMENLE DA MG L £T,
a. USB &Rz 25548 1%. 3V3 & GND ORI v MRS N TWA LR L E T,
b. T T Fa—TITEIHEEITOEE A, VCC ENTE B A BT,
c. LaunchPad B%&%y O ENEAGOFEMMICOWTIL, 7 ar 24 22U TTZE 0,
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2.3.6 BIDI—4wED XDST0-ET 77V Fa—TpEF

LaunchPad Bi3&3Fv o XDS110-ET 537 7Fua—71%, AR —K X —4 v MSPM0G3507 5 /XA A2 T
< AFEAED Arm Cortex-M 7 /3 A AL CEET, ZOREREIL, J102 10 £ Cortex-M JTAG =2x7#E 10 7
— T MDA ET, ~v & J102 1T Cortex-M Arm HARIZHEILL TOVET A, BV 1 ITBE A B TliEd
NERE A, XDSTMO0-JTAG EZ1L 3.3VET E50AEH L ET, BIOELL BN ERGE | 22— —23 JTAG
B EEEEWTDIZODL )L T X ERETDHMERHOET, T2, VvV IP102 RS TWDEAIE
XDS110-ET 75 3.3V O S1E 1246 T F 7, 22k, XDSTM0-ET (I8 1 e BAERY —47 v MZ 3.3V 0)
NEfkacEEd, SN — 7 v e T ar 7 57584 EnergyTrace BEREISEH CTEEH A,

1. J101 #afx 7 vy oo JTAG (5 5D Y v 2% (RST, TMS, TCK, TDO, TDI # & T¢) ZH0WALF,

2. 10 r—7 V% J102 IZZLIAR AN — 7y Mo L £97, J102 1%, [Cortex-M 7 /3» 7" ax 74 || ZH5#
SN TWD Arm Cortex 7237 a 317 2 I HERLL TOET,

3. USB &% LaunchPad B MIZELIATe Y, v MIAMEAGE N AL ET, JTAG L-ULid 3.3V DA
T7,

2.3.7 BB EE
2.3.7.1 &K 4Msps OFEE A/D OV /3—4

MSPMO G 2 U—X F /A AT, e K 4Msps O E i ADC £ = — /LB Q0 Ed, ADC D i PEREZ Al
T&5L9, LaunchPad FMZIZFMS OPA 8 FNCVET, ZOHEE OPA X, ATIME 5%\ 7 7 £ 1 3HEIET 5
O HTEET, ADC TV 2— L EWNEL TWDT28, i K 4Msps DL — RSB CEET,

LaunchPad ¥ X, 7 74/Lh Ty 77 E—RD ADC AJJF ¥ /LT OPA2365 L £ (X 2-7 25 HH),
OPA2365 X 2 ™ OPA ZWNEL TEY, AMBZEERLDOT=D D7 TV MR BSOS, 2 —F—%
OPA 1Rk E I AS <~ A X TEET,

ADC Input with Active Buffer

R70

l YWADNC ]
GND

825 4DC0 4 TIMA2-FAL
C47

| 82pF

GND

C.\ 1 PB25.
2

5-1814832-1
“l pnc

Default OPA2 s populated for the ADC nput test
r()}’\ 365 1s \(»I u { R72 need to be taked off and R74 0-ohm to be populated

B 2-7. 546 OPA [EIE%

B3 AT TIL, [l r 7 2% P1ICRETHL T, B /A X R CE T, B T EICH I LR~y X T
OPA AT 7 ATHZELTEET,

OPA H7/71% ADCO0.4 F ¢ RUIZHERE L TEY ., Yo7 L 2—R13 ADC OMERERHI 20 # 12/ To DI sr b,
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23.7.2 4—3R4%

LaunchPad k2L, 10k V=7 #—3IA% (PTC) THS TMP6131 & FITWET, X 2-8 [ZRIEEERLET,
PTC i, 10kQ @ 10ppm 7'V 7 v 7 iz H LIz a—H AR T, ~ X NOT ¥ DT 74V MLE (1 ~ 2
DOALE) TiX, 2O %Z ADC IZE#EEE L ET, ZOT—RTiX, B TOHHEEITR 1.6V TT,

Fro D E 2 ~ 3 ONBIZHEEL T, B —3IAZ|Z OPA 28+ 528 TXE 9, OPA H 1. Y7 7= T %4
L TNEBTHAD OPA W28 TExFE 3, Zhizkh, OPA XV 7V 7 D=z ADC Fv R/VICINEREEREL 7=V
—IARE DNy T ELUTHEATEET, M. SB MO NAT RAEINIT AN H) T NG AT, K 2-8 1
R BN A LT DM ENH ET,

-
OPA ’F%Lﬁ“éﬂ/T/%&?R#IEE%bi\ FIFNITIEEEESNFT A, 2SI, FFEDT 7V r— g
L D=—RZEIINT, 22— —ITZ BRSO NS HZENTEET,

T
OPA LRy T R NI —2 %M T 215611, BV EEOMREE L E{LSN D729 LaunchPad &>+
O EOFEEDIRVDHEGRL TTEEN,

Thermistor Circuit
Connect J27.1 & J27.2 to enable Thermistor to ADC

Connect J27.2 & J27.3 to enable Thermistor to GMAMP

J9
PB24 ADC0.5 COMP1-IN1+ 0.1%
10 ppm/C

V_Temperature

|QQI|

¢ RT1
TMP6131DECT

SR57

30 —_

GPAMP can work in Buffer mode or Amplify mode via change R57, R61, R66, R67, C46

GPAMP Test Circuit

This GPAMP can used in Thermistor or Motor Control(3 ISEN algrithom)

PA26 _OPADQ-INO+_GPAMP-IN+_ COMPO-INO+

Wp——wpe— L > :
> ]
R67 PA18 OPA1-IN+ ADC1.3 GPAMP-IN- \
GND"I} W DNC WD SLE R o L) :
MCU built-in GPAMP E
)
| \
Il 2 2uF H
.. R61 PA22 OPAO-OUT ADCO0.7 GPAMP-QUT_COMP2-INO+ !

"YDNC

R66, R67 1s voltage bias for GPAMP, 100-300mV
2-8. H—IRAEI®K
12 MSPMO0G3507 LaunchPad 7+ (LP-MSPM0G3507) D7FF i # JADU202E — JANUARY 2023 — REVISED SEPTEMBER 2026
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2.3.7.3 Y

2-9 | TR THERL T, 7A N A4 —REfHL Tt RIE A BRI EZES L QOET, ZoEEE MSPMO LR
DXL 7ERHLT 7 ANV TRESN TNATZD, 74 M A4 —RIZEIENICHVET, ZNHDOV XL _EEs4Z
LT, TA M AA—RERIEEOIME E L . MSPMO B2t FFAl H B9 T & £,

Light Sensor Circuit

PA22 OFAQ-OUT_ADCO.7_GPAMP-OUT_COMNP2-INO+

4| —

PRl Lri
p— T237TM
1pF
PA27 _OPAD-INO-_COMPO-INO-_TIMAZ2_FAL
o) —
52 [ ] |
Wk
Ao

PA26_OPAD-INO+_GPAMP-IN+_COMPO-INO+

X 2-9. Sty mEEE
ZORIEIL, A ZERENT 5720 IZh T AL B — 2 AR T MSPMO O N OPA LA GHE T T2 %
EXLTWET, OPA 1%, o7V 7 O8I NE T ADC F ¥ RUICERESHTVET,
24 ER

ZOFEMIE, A AR —RD XDSMO-ET IZLA5EE IO ., AAEREIR=° BoosterPack 7’77 A £ a— /b0 %
BRE SFESFRHBEIT RIS LTOET,

2.4.1 XDS110-ET USB EF

—RAR IR T VAL, XDSTMO-ET 7847t il USB #a# T4, ZOJ7ITIL, USB 725 5V 0
jwb PG SND L EbIC, ZOTIRL— L OTEE A, XDSMO-ET BFIZ LTI 3.3V 12, LaunchPad % v o> — /7y
ML Tid 3.3V Zfﬁ%ﬂ:éﬂiff XDS110-J101 /b D JIE, v 7R ET | i@ﬁﬁufﬁﬂéﬂi—g—o 3.3V oA
1T, J101 BV Ui Tt S EHEE L T<7EEL,

2.5 5 & E B & BoosterPack 7545 1 Eoa—)L

FMIZIE AAEREIFENSDEFEBEL BRIEL Ty X J1 NEBESN TWET, SR EFERNOHRERG T8, T
ISAZADBFEENEHAR~DEE N EE T4, MSPM0G3507 A J1EEHPHIL 1.62V ~ 3.6V T4, ZEMIZ OV T
I1Z. MSPM0G3507 & —#3 — B RL TIZEW,
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2.6 MSPM0 MCU DEFR5IZAHDAIE

~ VT A—2%fE LT MSP430FR2355 MCU D it 5| ZiA A& E T HI121E, J101 #ifgks v 7N 7 ry 70 3V3
AV IAY

FERLET, MEL-EBRIZIZ, #—F vk T 31 2L BoosterPack 757 (2 BV a—/L ~o X ISTILA T B
HENET,

I 2 E§ 213, IROFIMEIZHENFT

1. J101 #sfg7 a7 D 3V3 Ur i RERVA L, 2OV OB i A L T,
2. NyZFvx/v UART & MSPMOG3507 (2Bt SN E BN BRI B I ST T B A L F7, v
Ty TINBLEGIMTT 250, Dle L R AHIE TEIS 7 BLOY — A2 B ELET,
a. R2-1OTV¥ N 2wy ICRHEMSNTNDINT, RERDY U _ERVALET, FrlC, —IAFEEEIT
OPA2365 [FI& &2 ALV GE 1L, 7l ERY Y ) I3 ZRANA T HERHDET,

3. MSPMO0G3507 |7 r—F 7 A1 (1/0) 73#@\ 2:%6%@ BLET, ZORER, NERIBMOETIEE DR AEL
F9, & VO IIBEEh SN E T, LA TR LY /0 1% high £7213 low L~UICF LV E- 1 3BREI S U E
ﬁ—o

4. Z—GoNFEITERBLET,

5. EiAMELET, ERL LR EEL TOL5EIE, HIED L EMOHRPKREE RIS E 08BV E T, #LRIED
BE DS N E T,

EnergyTrace 77/ u Z AL C, SEXFRER T 07 7 AV HIGL | VX — ez it 3526 TEET,
2.7 7Oy o8
MSPMOG3507 I, 7/ ADWER Y a2 T2 TOME 7y 76 F i L E 9,

* Y1:32.768kHz 12.5pF 77U A% /)L
* Y2:40MHz 12.5pF 7U A% /L

T 74/VNTIL, N SYSOSC 13HEE 2.5% T 32MHz T7, LV EWVEEE1S5121%, ROSC BT 0.1% Hia#2
ftLET, MCLK |37 74/ R T 32MHz SYSOSC b iftfaEitEd, CPUCLK X RUN E—RTiZ MCLK M b H%

G S, MDE—RFTIET 4B =T IRV ET, KiE#EE /)72y 27 (ULPCLK) (3 MCLK /O ffG T MRz ko
TRUN BXWSLEEP E—RTT /74 7ICTEET, 7ry 7 YU —OFEMIZ- OV TIE, [MSPMO G +V—X 80MHz
A2y TI=HN VT LA =2 T )V D® s ar 2310y FYa—L (CKM) 2SR TLIZE,

2.8 BoosterPack 7551 EVa1—ILDEVEE

Z® LaunchPad Bi3%& %M, 40 ¥ LaunchPad B3 b Bt FEHEIZHEPLL CUVvEd, BEHEE, TI =as R
LE{AT, LaunchPad BA%§3 & BoosterPack 777 A &2 2— VDB O Bt L9 272 DIERENEL
7
2L A8 D BoosterPack 757 42 2o — LT IZHEILL TV ET 25, —ERIFHEILL T EH A, MSPM0G3507
LaunchPad BA% %y ME, ZORICHEILL TWD 3T 40 £ BoosterPack 777 AL £ a— /L EHHMEN D
D4, BoosterPack 777 A 22— /VOIRFEIE £7213FTA # 2 MSPM0G3507 LaunchPad B Fvh& D A
PEEBRL TOZRWEEAIE, 4D BoosterPack 777 1 Y 2—/L D [E#[X % LaunchPad BR%&a v hE b LT
HVEZfERLE T, Y7 U =7 T MSPMOG3507 7 /A ADE S RERERN A 3528 C, B LR TEHZ LN
HVET,
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, * Connection to LaunchPad kit connector determined by headerlJ14 orJ15
1 : 3V3 ° ° : 20
2 ADCO.2 } PA25 J ® . 19
3 PB23/PAY" ] ® . )
4 V PA8 . . ! 17
5 PAZ6IN] @ 0 16
5 ADC05 Y PB24 ) @ . 15
7 ! PB9 0 ® ! 14
8 PA27 ] ® ° 13
o Hi PE2iD) ® ° 2
10 : PB3 ° o : 1
1 1
21 : o ° ; 40
2 h ® ® : 39
23 ADC1.6 ) PB19 ] ® ° ! 38
24 ADCO.7 I PA22 ) @ ° PA31 37
25 ADC15 ] PB18 I ® . PB20 . 36
26 : ADC1.3 PA18 o o PB13 : 35
27 ADCO.3 } PA24 1 ® . PA10 34
28 ADC12 1 PA17 ] ® ® 5 PA { =3
29 | ADC1.1/ADC1.3" X PA16/PA18" } ® ° PA12 ! 32
30 DAC_OUT PA15 e ° PA13 RX 31

& 2-10. LaunchPad B vk S BoosterPack 7545 4 X a—)LADARIEDEVERE

3VYIL7 YT
R IR 7 R = 7 DFERIT DU Tl MSPMO SDK R a4 R 2SN,
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4')J)—A
4.1 HEFARRE

V—A T ANIHEBEDT X AN =7 42 THRTEET 23, Code Composer Studio IDE (CCS) X° IAR Embedded
Workbench IDE 72 DBIREBRE T/ — A2 77 ANV EZRNWTOIIE, 7 a2/ M CELIZELDIEREFATTEET,

4.1.1 Tl OSORERY—/L

TXYARALAINAY DI TYRNR—Z VT g =T R — V&2 35 MSPMO_SDK D=7 7L Web -~
— A IDE (ZHNEIZT 7B ATEET,

4.1.2 Tl Resource Explorer Cloud

Tl Resource Explorer Cloud (%, MSPWare NIZH5H 7 v, 47TV, EEE BT 57200 Web A2 4 —7 A
AT, B—Hv RIATICT 7 AN EE T ra— R O8I THY E A, dev.ticom T Tl Resource Explorer Cloud
W27 7 BALTLIZE W

4.1.3 Code Composer Studio Cloud

Code Composer Studio Cloud (CCS Cloud) i%, Web ~<—2® IDE T&%#". LaunchPad Bi¥%x v NHDT 7V r—
ar OFERL, Rt EVR T 7 RlICFA T CEE T, KB 7 =7 Ny —v DXy m—Re U AR—/L
IEARZET, 7272 LaunchPad BR¥E v Ma4ife T 1UIBI S EEA Bt TEEJ, MSPWare Y7k =7 & Energia D%
B2 T BiE O D& S, ETME OT TV —ar ZBs T HZ LM TEE T, CCS Cloud 1X, F4T
HlfH, 7L —IRAU N, BEOE R E LN ST T ANy TR EE R — LT ET,

FEAIIZ OV TIE, TCCS Cloud & CCS Desktop D 5e a7 bl | 2 Z B <&V,
Code Composer Studio Cloud (2o T, dev.ti.com TIREFRLIIZEW,
4.1.4 Code Composer Studio IDE

Code Composer Studio Desktop |%, 7% R AL RV ALY D<A L IGAH T vty R— 73V 4 %R
—h 57 n7 2y a LA B BB TY, Code Composer Studio 1%, #lA AR T 7V r—ar OBIRBLIOT
NN EE DY — )L TR S TV E97, Code Composer Studio (3., f il C/IC++ I /34T YV —R m—
R =744 Fav=/h EARREL, 730, TaT 7 AT77E | ZEROBREEHERL THET,

CCS DAL, +— W — T A& R T DHITIE, CCS V— LD —T 2T FTEEY,

CCS v11.1 IR MZE T, CCS ZEIL, V=T A= F AL 7R AEIRLI-L XL, [Project] (Fy’=27k) @
lmport Existing CCS Eclipse Project] (77 CCS Eclipse vy =/ AR —b8) ZFIHLET, main.c NEE
NHEMOTE 7ay =/ T4 NICEBEBEILET,

4.2 MSPMO SDK & Tl Resource Explorer

Tl Resource Explorer |, CCS IZHE &SIV TWAY — /L ThHY | FIIF AIaE72ik itV Y — A% R C&x £, Tl Resource
Explorer Z{f 3 5L, B2\ —V % T IXOK A DT HIENTEE T, Tl Resource Explorer (3, &2 72$, 07

NCETIEADTHIENTEDLINTL oV EEFIINTERY, VI =T T ay e/ hNe T — I AN—RZ 1 7y

JTAVR—hTEET,

Tl Resource Explorer Cloud i, 7F %A A AV VALY DIFTIRERHY —/LD 1 D ThHY, CCS Cloud LB
HEEL TOET, FEHIC OV TIE, &7 ar 412 22 RLTLIESN,
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4.3 MSPM0G3507 MCU
4.3.1 T/IN1IREH

MSPMOG3507 T /SA ADFEMID TSI TOET, £ 4-1 1T 912, BEHI MSP T34 ABINZHmARS TV E
KR

R 41. TINMMRAEH
wh MSPMOL1306 D34 5

N . . - FTRTOEY 22— e~ T=F)L (Fay
N N >N)—X ~ > — =/ LR V== . -

Vad {ré'\’f'\) IMSPMO G = V—="80MHz «%7[17/:;[7 T TI=YN YT LR = T U si4~ ADC 1¥) &8s 5 A A

HOT —X%7 7 F v iEHR

CAN-FD 25— =1 X#5ilt MSPMOG350x S/ 3 2 F /b~

S REE T —y|  CANFD 25— 245 MSPMOG310x S 23R ST/ o3 | o, = s 4 A AR L O %
v—F MSPMOG150x SZXR 227k~ PG A— 2

MSPMOG110x S/RN 22 F /b ~4=2

4.3.2 MSPMO0G3507 #> /L 3—F

MSPMO_SDK (ZiX—# D 7L C o7 vmd, MSPM0G3507 v A= LD~ 7 =70 vy b k&35
JFENGIET, £ MSP JRAEMICIE, ZNHDOV TV a—ROBybnidHOEd, LW oY=/ e Blth 45L&
RN T 2T VBN 5T, FT N0 T A EER T 520 TLED,

44332 ="FT41)V—R
4.4.1TIE2E™ J#—54
e2e.ticom T4 —TLEHBRLTTZEN, AN R ONSRWIEAIT, 22=T A IZEME&REL THRELLY !
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5N\—FOT7ERET7AI

5.1 EEKE

J13 Analog Power

Current Measurement Jumper

Unpopulate J13 to enable MCU power consumption measure

BSL Invoke Button

= GND GND

USER Button

Power Headers

+5V J11 3v3
1 1
2 2
J10 = =
GND GND

1_PA10 UARTO-TX XDS
2 PA10 UARTO-TX
3 _PA10 UARTO-TX BP

1_PA11_UARTO-RX XDS
2_PA11_UARTO-RX
3 PA11_UARTO-RX BP

Sp1
40
VDD
T 321 voRe
C3 RST. 38 ®ET
0.47uif L&
s 2 2l mo
N = PAL
GND n 4201 pA2/ROSC
PA4_LFXOUT ai|JEAS/EIN
Vs PA5_HEXIN 450 PAY/LEXOUT
PA6 HFXOUT 26| PAS/HFXIN
PA7 CLK-OUT I PA6/HFXOUT
RESET Button 2 PAS UARTI-TX 55 PA7
A7k PAS_UARTI-RX S5l Pae
PAT0_UARTO-TX S6r] a0
1 PATI_UARTO-RX G
c6 PATZ_ CAN-TX
0.01uF _PAT3 CAN-RX R
PA14_TIMHO-CO /CAN_RX
= PALS DAC-OUT :ﬁf;m 0
GND PA16_OPA1-OUT ADCTT BT
OPAT-N- ADC1.2 | (A
OPAT-IN* ADC1.3 GPAMPIN- 1 -
Sl el pA18/AL 3
SWOL PA19/SWDIO
L PA20/SWCLK
PA22_OPA-OUT ADCO7 GPAMP-OUT COMPZINO* TR
PA23 VREF+ /A0_7
PA24_OPAO-INT__ADCO3 PAZOA S
PA! OPA0-IN1+_ADCO0.2 PAZS/AO_Z
R3 PA26_OPAO-INO+ GPAMP-INT COMPO-INO* R e
0 PAZ/_OPAGING- COVPOTNG- TIAZ FAL o AOTOICANTER
PA29 TIMGE_CQ
= PA30_TIMGB C1 e
GND PA! IMA2_C1 PA31
Please keep R3, C8 close to MCU pin  __¥ PI1-CS2 PBO
- MAT-C1 e
PBZI20T-SCL &
PB3 1201-SDA e
PB4 TIMAT-CO e
PB6_SPI1-CSO ggg
- PH-POCT (=
—PBE_SPIT-PICO ey
—PBY SPIT-SCK =3
PB10_TIMGO-CI PB10
PBT1_TIMGO-C e
PB12_TIMAQ-C2 TIMATFAL
P IMAOQ-C: PBl§
PB14_TINGE IDX Ee L3
PB15 UART2-TX_TIMGT-CO T
P UART2-RX_TIMG1-CT PB16
R e PB17/A1_4
P OPA1-IN+ ADC1.6 PB18/ALS
TPB20_TTMAO-CZ EBL9/ALS
— PB20/A0_6
—es 2! pB21
~PB23 TIMAOFAL Fal|
TPB24 ADCO5 COMPTNTT | 28,
TPB25 ADCO.4 TIMAZ-FAL B} -
PB26 B PB25/A0_4
e Zei PB26
— PB27

Isolation Resistors for Critical Signals

To MCU Pins

To Pin Headers
PAZ: s PA2 ROSC

PAS e PA3 LFXIN

PAL e PAY LFXOUT

PAS: e PAS HFXIN

PAB- e PAG HFXOUT

PA21: s s PA21 VREF-

PAZY. s s PA23 VREF+

PA18- R23 PA18 OPA1-IN+_ADC1.3_GPAMP-IN-

MSPMOG3507SPM

Light Sensor Circuit
PA22 OPA0-OUT ADCO0.7 GPAMP-OUT COMP2-INO+
of -]
J16 R1
2.3TM
2.
PA27 OPAO-INO- COMPO-INO- TIMA2 FAL | 47pF
o
a7 N
D1
\\,'ngsmmuoxul
PA26 OPAO-INO+ GPAMP-IN+ COMPO-INO+
o]
18
LEDs
J4
Red v3
I LED1
PAO R 2 1
470 //
BR1111C-TR
ED2
B A,
RS 4 Ll’ 1
220 L)
J7 . R A,
“ R6 5 P
330 L)
. G 7,
“ R7 6 . |s
330 Ll)
9-337/R6GHBHC-A01/2T
ROSC PA2 ROSC RS, 100k

0.1%

Please keep R8 close to MCU pin

Crystals

LFXT(32768Hz) HFXT(40MHz)
c9

PA3 LFXIN

5V and 3.3V Pullup for Open-Drain |0s

2-1: Pullup to 3.3V 2-3: Pullup to 5V

19 +5V
sle Ri2 ]

R13 i
PAO PAO. i o 4.7k
=1

270

PA4 LFXOUT

R16

R21 20k

18 MSPM0G3507 LaunchPad f% =+ (LP-MSPMO0G3507) D7l A4k
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BoosterPack Connectors

RC Filter for DAC Output

PA15- DAC-OUT

PA15 _DAC-OUT R55
0

T’ L><—|||'GND

+5V

GND Jli-eno
Anlog In | 23PBI0- ADCT6 L

PAZ2-
e e
Analog_In = 5__R58 0 PA18_OPAT-IN*_ADC1.3_GPAMP-IN-
Analog_In 1= A M ADCO.3
Analog_In/l2S_WS PA17—ADGT 2

Analog_In/l2S_SCLK

Analog_OuI2S_SDout

PAT5- DAC-OUT

Analog_Out/2S_SDin

V3
1103
Pin Selection for J1.pin3
VSENVM 1y
PAZS OPAQ-INT: ADCO2 e
LP_UART_RX
)INOT GPAMP-ING COMPOINGY 5 ] g™
5 COMP1-INT+
CK Analog In
3 nFAULT INO-_COMPO-INO- TIMAZ FAL P
t 3 e
= 12C_SDA
$G-110-03-1-0
2194
PB4_TIMA1-CO
PBT TIMAT-C1 PWM/GPIO!
PA28 TIMA 0 PWM/GPIO !
6*PWM A31_TIMA2 C1 PWMIGRIO!
B20_TIMA0-C2 PWMIGPIO
BE13 TIMAGC: Timer_Cap/GPIO |
LINTX 0 .R62 PAT0_UARTO-TX BP EESD'-ICEF’GP'O'
LINRX Oy R63 PATT_UARTO-RX BP Pt
CAN/LIN CANTX O R64 PAT2_CAN-TX puitees
CANRX O\ RE5 PA13 CAN-RX ] Shor
§5Q-110-03-1-D

PA16 OPA1-OUT ADC1.1

J15 is to flexibly adopt 1 ISEN algorithm, 2
Some DRV BP the ISENA/B/C i

)
GND
PETZ TIMAQ-C2 TIMAI-FAL HALL-A or SPI
i 817 ADC1.4 SPI-CST SHALL-B or SPI
GPIO PB15_UART2-TX_TIMG1-CO
RST
P11-PICO SPI
g e T 2o R
1 SPI1-CSO TALL-C or SPI
SPI_CS/GPIO! 3527 :Pl
UART2-RX_TIMG1-C1

@3

Pin Selection for J3.pin29
ISENs .nlumlllm\ and 3 ISENs .|I~nu|l|m
%8

Motor Phase Vo Itage

Motor Phase Current

'2/3 ISEN algorithm

627 28, some is 27

Thermistor Circuit
Connect J27.1 & J27.2 to enable Thermistor to ADC

3.3VM
Connect J27.2 & J27.3 to enable Thermistor to GMAMP
J9 R56
PB24_ADC0.5_COMP1-IN1+ 0.1% 3100k

4
=2 10 ppmy/C

3 V_Temperature

2 RT1
TMP6131DECT
RS57
0 =
GND

GPAMP can work in Buffer mode or Amplify mode via change R57, R61, R66, R67, C46

GPAMP Test Circuit

This GPAMP can used in Thermistor or Motor Control(3 ISEN algrithom)

PA26 OPAQ-INO+_ GPAMP-IN+_COMPO-INO+

V3 S—

GND HI PA18 OPA1-IN+ ADC1.3 GPAMP-IN-

MCU built-in GGAMP

PA22 OPA0-OUT ADCO.7 GPAMP-OUT COMP2:INO+.

R66, R67 is voltage bias for GPAMP, 100-300mV

Pin headers at the Low Side of the Board

PBS
PBIT_TIMGO-CT
PB2Z

PB25:
PAO:

o~ |w0]of |

|
IYIXY

J26
PBCO3DAAN

J28
61301021121
p L L p

J27
61301021121

PB27 3-

CLK-OUT

LINTX

PB26
PB23 TIMAO-FAL

B22212

PB10_TIMG0-CO

QEl Interface

PA29 TIMG8 CO
3v3 PA30_TIMG8_C1

1
2
PB14 TIMG8 IDX__3
4

5

N

GND
PA 19, PA20 are SWDIO, SWDCLK for debug/programming interface. They are on J101.pin14, pinl6

J24

N

sboon

HTSW-105-07-G-S

90120-0122 90120-0122

90120-0122

ADC Input with Active Buffer

R72, B25 ADC0.4 TIMA2-FAL
100
C47

82pF

= GND GND

2 OPA2365AIDR
OPA2365AIDR

Default OPA 2365 is populated for the ADC input test;
If OPA2365 is NOT used, R72 need to be taked off and R74 0-ohm to be populated;

RC Filter for ADC Input

PB18- ADC1.5 R75 R76 PB18 ADC1.5 PB19- ADC16 ,,, R7; R78 PB19 OPA1-IN+ ADC1.6

"> o S e

PA24- ADCO3 ,,, RTQ R8O PA24 OPAQIN1- ADCO.3  PA17- ADC12 ,,, R8J, RE2 PA17_OPATIN- ADC1.2
0 L 0
L><—||I'GND ><—|||'GND
PA22- ADCO.7 R83 R84 PA22 OPA0-OUT ADCO0.7 GPAMP-OUT COMP2-INO+

L><“—|I|'GND
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DS1A DS18
XDS_RXD 33| pao —8ef pLo
XS ToR SWoeTEk—oa] A PKO [ XDS GND 2] Pt
S5e1 Pa2 PRI ol — . —8f pp
XDS TMS_SWDIO 3 i R24 LR25 LR26 )
XDS TDO_SWO a7 ] A3 K2 oy L0k 310k $1.0k 5-] PL3
PA4 PK3 [l — —85:0 pig
XDS T0I 38l pas PK4 [al3 —880 pis
XDS RESET OUT 4 2 XDS DP o DCDCIO0
= o ef—— | BB e o
xDs vBus __ R28 K7 282 & 1 DCDCRST DCDCRST
T XDS_ID 9 ¥ s VCCEN1 _ 7 Q2 [ DCDGTEST ><
100 c13 D — 116 P> ccenz 774 PO PQ3 Sy
0.1uF 1] B! PO 7 e e DCDCTEST
- —gib PB2 Pt fal— —8ef P2 e DCDCTEST g
—12%9 PB3 o —3 P PPO [ —
—125] ppy PHO [o2d— —Zed s PP1 fald—
XDS_GND REF_TARGET VCC_ 1201 Foe A BT 73] Pure S
oK o PH2 <u§;— —77 PM6 PP3 1g"—
S 9°~ PCOTCKISWCLK PH3 [o2— PM7 PPa [aldS—
ITMS 99, 108
DI 98, | PoamueISWOI0 I T HOSTSCL 107 ono PPS
DO o7 % HOSTSDA 108,
PCITDOISWO pG1 fadl — HOSTSDA —1%81 PNt
b I S BSL_INVOKE 1104]
PC6 PRy (s — —Hhe s
a4 112
PC7 PF2. o PN5
PF3 fadd— 2321 P
00 r e MSPA32E401Y TPDTR
PD1 s
PD2 PEO alS—
PD3 Per fald—
PD4 Pe2 (ol —
PDS PE3 (12—
PD6 Peg (a8
PD7 PES (24—
MSPA32E40TY TPDTR
LED101
BR1111C-TR
Red
DS1D
XD$_vee
pu 1; VDD
Lo Lo Low Lo Low L v "
_ VDD GND
C14 —=C15 —=C16 —=C17 ——C18 ——=C19 28] VoD OND [ae
TU.(H\|I~TU.01\|ITU.UII|ITUhn-‘To_hn-‘Tlul- 30| Voo oo [ss
47 vop oNp (-3
XDS_VCC 511 vop =
DS1C 52 114
—221 voo GND
VoD
R o4, | ware 5 hes XDS_GND 21 voo onpa (10
70| === 59 T01] PP
¢ RST RBIAS XDS _VCC 113 | Voo
C20 Rgzk pe 124 vop X
5 4.87) XDS_GND
RsTn  R33 P —53 ENORXIN —chﬂ —LCZ & | voon
w 0.0
oy 54| enorxe . 1uF 1uF .
X08C0 vDDC
XDS GND ~ XDS_GND XDS_GND l l l 1 115 | vooe
67
xosc1 (-8L—
56, XDS_GND €23 ==C24 —=C25 B
ENOTXON XDS_GND 220F | 0wk | IWF VREFA+
—50d ENoTXOP o 81 vear
st XDS_VCC
N XDS_GND MSPA32EA0TY TPDTR
R34 XDS VCC
MSPA32EA0TY TPDTR 1.0k
3 4
S s P
1L of 2 esA c28
l—,vz oot T oan LM4040C25IDCKR N
€29 —=C30
12pF | 12pF
XDS_GND
XDS_GND XDS GND
XDS GNIXDS "GND
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Energy measurement method protected under U.S. Patent
Application 13/329,073 and subsequent patent applications
XDS VCCOUT
R36
220k
R37 —Lc:n
220k 33pF
R38 R39 R40
3.30k 220k $6.81k
XDS2
XDS, VCC_L DS G)D
+C32 15
Tov —Lcss R4t SR42 iﬁ faeed
470F | OIuF 34Tk $47K
AVCCOUT
DCOECALT P1.0/TAOCLK/ACLK/AO/CAQ 2 DCDCCALO
P1.1/TA0.0/A1/CA1 P2.6/XIN/TA0.1
R43 DCDCPULSE 11__DCDCCAL2
220k XDS GND DCDCIO! P1.2/TA0.1/A2/CA2 P2.7/XOUT
- DEDEIO P1.3/ADC10CLKICAOUT/A3VREF-VEREF-ICA3
P1.4/SMCLK/TAO.. R A4/TCK
P1.5/TAQ.0/SCLK/AS/CAS/TMS
R44 —Lcu :ggggk P1.6/TAQ.1/SDO/SCL/AG/CAB/TDITCLK
220k s P1.7/CAOUT/SDISDA/AT/CA7/TDOTDI 7
e PAD
XDS_VCC DCDCRST =T 13
RS TDIO AVSS
DCDCTEST 10 resmspwrek pvss 4
XDS_GND MSP430G2452IRSAT6R
XDS_GND
IC1
R47 XDS_VBUS
21
820 Ras XDS VCC 5.0 N1 out 4 l EDS VCCTARGET
470 XDS_VCCOUT 3 C39 C40
b2 N N2 o.1F | 470F
1 “ VCCEN1 1) & ep |H
3 XDS GND 1 |1 PMG1013UW-7 R49
= 470k ==C41 =—=C42 TPS2102DBVR
2 - 16V 16V XDS_GND
of 0.22uF [ 0.22uF

BAS40-05W,115 T2
—t‘ D3
BC850CW,115

o

XDS_GND XDS_GND
L1

XDS_VCCOUT XDS_VCCTARGET REF_TARGET_VCC XDS_vcC RS1 REF_MAIN_LDO
R52 — - i
2.2uH 220k
0 C43 C44 R54
470F | 0.1uF 220k
~7 BAS40-05W,115
XDS_GND N

XDS_GND XDS_GNIXDS_GND XDS_GND XDS_GND
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1 ET
= +5V 3v3
101 GND
XDS_VCC 1 2
DS VBUS sl STw
DS_VCCTARGET 5| e alb
R85  XDS_GND XDS TXD 7 e elBt PAT1_UARTO-RX_XDS
3.30k DS_RXD 9 | o @l 10 PA10_UARTO-TX _XDS
XDS_RESET_OUT 1 | e el 12
XDS_TMS_SWDIO 13 | o el 14 PA19_SWDIO
DS _TCK_SWDCLK 15 | e @l 16 PA20_SWCLK
DS TDO_SWO BSLJNVOKE 17 | ¢ a.] 18 PA18-
DS TDI bl
PECOSDAAN
XDS_VCC 0 3v3 103
1 [ el2 1 [ el2
3l e elt 3 e elt
5o @lb 5| g @lb
71e olt T1e oIt
9o @10 9 e e l1C
FTSH-105-01-L-DV-K FTSH-105-01-L-DV-K
XDS_GND GND
CNT-M127-2%5-GS-3.05/2.5-250 CNT-M127-2*5-GS-3.05/2.5-250
1C2 Ul
1 5 1 5
2] o, ios [ aru ios &
3 7 3 7
103 106 2 103 106
8 1 vee GND 4 8 1 vee GND —_|“
TPD6E00ARSER TPDGEOOARSER =
XDS_GND GND
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”H“’ usB2
1051640001
o |8 :]?86
o 4 XDS_ID XDS VBUS Re7 . VBUS_DETECT
b+ |3 FOXDS _DP XDS_GND 30k E{vﬁ
b. |2 ZS0s DM -
VBUS %;(DS—VBUS XDS GND
mlclr 10V
| 2.2uF
XDS_GND i3
J—cs4 oy 205D p s o + iBﬁ:SK} XDS. GND
3300pF 1.00M XDS VBUS 6 1 vee o 2 >< ITMS R91
<'7 TPOTEORDRYR ok
XDS_GND XDS_GND ek R92
x 10k
C4 x ITDO
8w & ﬁxos_vcc o
7 Lada Wl B
i zg " . x IRSTN
XDS.GND —ne PO =2 X0S-GND < XDS VCC
'PS73533DRBT
XDS_GND
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IPCB1 1 YRR MCU098 5

c1 1 10uF 2 F 4 €537, 10uF, | GRM188R60J106MES4 MuRata
6.3V, £20%. X5R. 0603

c2 1 0.1uF 2vFUH 537, 0.yF. | GRM155R61H104ME14D MuRata
50V, +20%. X5R. 0402

c3 1 0.47uF 2L 537, 0.47uF. |GRM155R60J474KE19D MuRata
6.3V, £10%. X5R, 0402

C5 1 4TpF CAP. CERM, 47pF, 25V, GRM1555C1E470JA01D MuRata
+5%. COG/NPO, 0402

c6 1 0.01uF 25U 5307, 0.01uF, |GRM155R61C103KA01D MuRata
16V, +10%. X5R. 0402

c8 1 1uF 2L 54 5392 AuF. | C1608X5R1E105K080AC TDK
25V, £10%. X5R. 0603

c9.CcM 2 22pF CAP. CERM. 22 pF. 50 V. +/- | GRM1555C1H220JA01D MuRata
5%. COG/NPO, 0402

C10. C12 2 18pF 2V F LR £53v7, 18pF,  |GRM1555CTH180JA01D MuRata
50V, +5%. COG/NPO, 0402

C13.C17.C18,C20, C24, |11 0.1uF 2L F LR, £53v7, 0.pF, | GRM155R70J104KA01D MuRata

C27.C28. C33, C38, C39, 6.3V, +10%, X7R, 0402

ca4

C14,C15,C16,C22,C26 |5 0.01uF a2 F L #5307, 0.01uF. |GRM155R71E103KA01D MuRata
25V, £10%. X7R. 0402

C19, C21, C25, C55 4 1uF o F L 5307 1uF.  |C1005X5R1E105K050BC TDK
25V, +10%, X5R., 0402

C23.C56 2 2.2uF CAP. CERM., 2.24F, 6.3V, +/- | GRM155R60J225KE95D MuRata
10%. X5R., 0402

€29, C30 2 12pF CAP. CERM, 12pF. 50V, GRM1555C1H120JA01D MuRata
+5%. COG/NPO, 0402

C31,C34 2 33pF 2 F 4 £F3v7, 33pF. | GRM1555C1H330JA01D MuRata
50V, +5%. COG/NPO, 0402

C32.C36 2 4.7uF aLFY UL A TuF, | TAJA475K016RNI AVX
16V, £10%. 4Q. SMD

c35 1 1000pF CAP., CERM, 1000pF. 50V, |GCM155R71H102KA37D MuRata
+10%. X7R, AEC-Q200 2L
—F 1, 0402

C37.C43 2 4.7uF 2L F o £53v7, 4TuF. | GRM188R61CA75KAAJ MuRata
16V, £10%. X5R. 0603
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C40 1 47uF U F oW, 5307, 4TUF,  |GRM188R60J476ME15D MuRata
6.3V, £20%. X5R, 0603

C41, C42 2 0.22uF CAP, CERM, 0.22uF, 16V, |GRM155R71C224KA12D MuRata
+10%. X7R, 0402

ca7 1 82pF CAP. CERM, 82pF. 50V, C0603C820K5GACTU Kemet
+10%. COG/NPO. 0603

C53 1 2.2uF CAP. CERM. 2.2uF. 10 V.  |C0B03C225K8PACTU Kemet
+10%. X5R. 0603

c54 1 3300pF DT R TIvY, GRM155R71H332KA01D MuRata
3300pF. 50V, +10%. X7R,
0402

D1 1 TH ML AA—F PIN F>7 VEMD4110X01 Vishay
910nm A 2 v o —=A
0805 (2012 A—HLiE) TIR

D2. D3 2 40V FAF—R, ayh¥— 40V, |BAS40-05W, 115 Nexperia
0.12A, AEC-Q101, SOT-323

FID1, FID2, FID3 3 TA4T 2=y v —2, BEAE |8l L
TIXIRDATT AR,

H1. H2 2 AR—Y PR—k, A 66 |MAE-10 Kang Yang

IC1 1 2.7-4N F T IV w7 | TPS2102DBVR TRV A AL AR VALY
Hi 77 MOSFET, 0.5A A/
0. 1A fliBIAT), v— A3 —7
)b, B{EIRE, DBVO005A
(SOT-23-5)

IC2. U1 2 EE T —4 A2 —T7=A X[k | TPDBEO04RSER THRAA ALY A
T OREES & + 15kV ESD
PRET LA, 6 TR, —
40 ~ +85°C, 8 v’ UQFN
(RSE), ZV—> (RoHS %}z,
Sb/Br #EEH)

IC3 1 BT —4 A4 —7xAAf | TPD4EO04DRYR TXPA AL A NAY
iF ESD R 7 LA, 4 Fox
JURHIG, -40 ~ +85°C, 6 "

SON (DRY) »Sylr— 7Y —
> (RoHS %titi. SbiBr 34 4)
ICa 1 500mA. "2, (& k&, I | TPS73533DRBT THXFA AL AI A
/AR PSRR, H—17)

LDO L% =1—% DRBOOOSA
(VSON-8)
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IC5 1 k= A 78T — x| LM4040C25IDCKR FEY A ALAY VALY
JEVZ 7L A REEE 0.5%.,
2.5V, 15ppm/°C, 15mA, -40
~ 85°C, 5 "> SC70 (DCK).
# (RoHS & Sb/Br 72L)
J1/J3. J2/J4 2 Lk Z70, 2.54mm, 10x2, | SSQ-110-03-T-D Samtec
#.TH
J4.J5, J6, J7. J8, J13, J16, |9 ~v%_100mil, 2x1, Tin, TH  |90120-0122 Molex
J17,J18
J9.J10, J11, J14,J15.J19, |9 ~4 100mil, 3x1, Tin, TH |PECO03SAAN Sullins Connector Solutions
J20, J21, J22
J101 1 ~v& 2.54mm, 9x2. # . TH |PECO09DAAN Sullins Connector Solutions
J102, J103 2 B — (aTTRERE), FTSH-105-01-L-DV-K Samtec
1.27mm. 5x2. 4. SMT
L1 1 2.2uH ALBIE B TIvT CBC2518T2R2M Taiyo Yuden
2.2uH, 0.89A, 0.13Q, SMD
LED1, LED101 2 i LED. 7%, SMD BR1111C-TR Stanley Electric Co., LTD
LED2 1 Rgb LED. RGB, SMD 19-337/R6GHBHC-A01/2T Everlight
LED102 1 i LED. #k. SMD LTST-C190GKT Lite-On
MSP1 1 CAN-FD A2 % —7 =A% MSPM0G3507SPM FERY A ARV VALY
LQFP64 #4#, Iy 7 ARV 7 )
I~ Aa
R1 1 2.37Meg RES, 2.37 M, 1%, 0.1 W, 0603 | CRCW06032M37FKEA Vishay-Dale
R2, R14 2 47k HEHL, 47k, 5%. 0.063W, 0402 | CRCW040247KOJNED Vishay-Dale
R3. R52. R55, R57, R58, 24 0 &P, 0, 5%. 0.1W, 0603 RC0603JR-070RL Yageo
R62. R63, R64, R65. R69.
R71. R73, R75, R76., R77.
R78. R79. R80. R81. R82,
R83, R84, R86. R89
R4, R29, R30, R48 4 470 #LHL, 470, 5%, 0.063W, 0402 | CRCW0402470RJNED Vishay-Dale
R5 1 220 HEHi, 220, 5%, 0.063W, 0402 | CRCW0402220RJINED Vishay-Dale
R6. R7 2 330 HEHT. 330, 5%. 0.063W, 0402 | CRCW0402330RJINED Vishay-Dale
R8 1 Res {5 0402 100KQ 0.1% |ERA-2AEB104X Panasonic
1/16W +25ppm/°C Ji&JIZ SMD
SMD /3vF F4U7 TR
R12. R16 2 4.7k HEHT. 4.7k, 5%. 0.1W. 0603 |RC0603JR-074K7L Yageo
R13. R19 2 270 HEHL, 270, 5%. 0.063W. 0402 | CRCW0402270RJINED Vishay-Dale
R18. R21 2 2.2k L. 2.2kQ. 5%. 0.1W. 0603 |RC0603JR-072K2L Yageo
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R23 1 0 HEH, 0. 5%, 0.063W, 0402 | RC0402JR-070RL Yageo America

R24, R25, R26, R34 4 1.0k #HL, 1.0k, 5%, 0.063W, CRCW04021K00JNED Vishay-Dale
0402

R28 1 100 #HL, 100, 5%, 0.063W, CRCW0402100RJNED Vishay-Dale
AEC-Q200 7L —F 0. 0402

R31, R91, R92 3 10k RES. 10k, 5%. 0.063W. 0402 | CRCW040210K0JNED Vishay-Dale

R32 1 4.87k RES. 4.87 k. 1%. 0.063 W, |CRCWO04024K87FKED Vishay-Dale
AEC-Q200 7L —F 0. 0402

R33 1 100 HEHL, 100, 5%. 0.063W. 0402 | CRCW0402100RJNED Vishay-Dale

R35 1 51 41, 51, 5%. 0.063W., AEC- | CRCWO040251R0JNED Vishay-Dale
Q200 'L —F 0, 0402

R36. R37. R43. R44, R51, |7 220k RES. 220 k. 1%. 0.0625 W, |RC0402FR-07220KL Yageo America

R54., R88 0402

R38. R85 2 3.30k RES. 3.30 k. 1%. 0.1 W. ERJ-2RKF3301X Panasonic
AEC-Q200 7L —F 0. 0402

R39 1 2.20k HEHL, 2.20k. 1%. 0.063W, CRCWO04022K20FKED Vishay-Dale
0402

R40 1 6.81k L, 6.81k. 1%, 0.063W, CRCW04026K81FKED Vishay-Dale
0402

R41, R42 2 4.7k L, 4.7k, 5%. 0.063W, CRCWO04024K70JNED Vishay-Dale
0402

R45. R46. R49 3 47.0k RES. 47.0k. 1%. 0.0625W, |RCO0402FR-0747KL Yageo America
0402

R47 1 820 K51, 820, 1%, 0.063W, 0402 | RC0402FR-07820RL Yageo America

R56 1 10.0k #HL. 10.0k. 0.1%. 0.1W, ERA3ARB103V Panasonic
AEC-Q200 'L —F 0,
1.6x0.8mm

R72 1 100 #HL. 100, 1%. 0.1W. 0603 |RCOB603FR-07100RL Yageo

R87 1 330k RES. 330 k. 1%. 0.0625 W, |RC0402FR-07330KL Yageo America
0402

R90 1 1.00Meg RES, 1.00 M, 1%, 0.063 W, |CRCWO04021MOOFKED Vishay-Dale
0402

RT1 1 #—3I2% DEC0002A TMP6131DECT FERPR AL A LAY
(X1SON-2)

S1,S2, S3 3 ZAvF . SPST, 0.05A, 12 1188E-1K2-V-TR Diptronics
VDC. SMD

SH-J1 1 J101:1-2 b, 100mil, &4y B | SNT-100-BK-G Samtec

SH-J2 1 J101:3-4 b, 100mil, A%, B |SNT-100-BK-G Samtec
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SH-J3 1 J101:5-6 b, 100mil, &4y, B | SNT-100-BK-G Samtec
SH-J4 1 J101:7-8 b, 100mil, A Av¥ B | SNT-100-BK-G Samtec
SH-J5 1 J101:9-10 b, 100mil, A%, B |SNT-100-BK-G Samtec
SH-J6 1 J101:11-12 b, 100mil, A Av¥ B | SNT-100-BK-G Samtec
SH-J7 1 J101:12-13 b, 100mil, & Av¥ B | SNT-100-BK-G Samtec
SH-J8 1 J101:15-16 Tk, 100mil, Ay B |SNT-100-BK-G Samtec
SH-J9 1 J101:17-18 b, 100mil, AvF B | SNT-100-BK-G Samtec
SH-J10, SH-J11 2 J14:1-2 Ty b, 100mil, Ay B |SNT-100-BK-G Samtec
SH-J12 1 J16:1-2 T b, 100mil, & Av¥ B | SNT-100-BK-G Samtec
SH-J13 1 J17:1-2 T b, 100mil, 4%, B | SNT-100-BK-G Samtec
SH-J14 1 J18:1-2 b, 100mil, 4AvF B |SNT-100-BK-G Samtec
SH-J15 1 J5:1-2 b, 100mil, A>3, B | SNT-100-BK-G Samtec
SH-J16 1 J6:1-2 b, 100mil, & Av¥ B | SNT-100-BK-G Samtec
SH-J17 1 J7:1-2 b, 100mil, &Av¥ B | SNT-100-BK-G Samtec
SH-J18 1 Jg:1-2 b, 100mil, & Av¥ B | SNT-100-BK-G Samtec
SH-J19 1 J9:1-2 b, 100mil, &Av¥ B | SNT-100-BK-G Samtec
SH-J20 1 J13:1-2 b, 100mil, 4 Av¥ B | SNT-100-BK-G Samtec
SH-J21 1 J15:1-2 b, 100mil, & AvF B | SNT-100-BK-G Samtec
SH-J22 1 J19:1-2 b, 100mil, A Av¥ B | SNT-100-BK-G Samtec
SH-J23 1 J20:1-2 Sk, 100mil, & Av¥ B |SNT-100-BK-G Samtec
SH-J24 1 J21:1-2 b, 100mil, A Av¥ B | SNT-100-BK-G Samtec
SH-J25 1 J22:1-2 b, 100mil, AvF B | SNT-100-BK-G Samtec
T 1 -20V MOSFET, P- DMG1013UW-7 Diodes Inc.
CH. -20V, -0.82A, SOT-323
T2 1 45V rFr 2% NPN, 45V, 0.1A, |BC850CW, 115 NXP Semiconductor
SOT-323
U2 1 50 MHz, 1% /1 X Hi—EJiL — |OPA2365AIDR FEY AR ALAY VALY
N — L= FRTUT 2.2
~ 55V, -40 ~ 125°C, 8 "~
SOIC (D8), Z'V—> (RoHS #E
L, SbiBr FEEA)
usB1 1 sr—7 1 USB-A 75 micro | AK67421-0.3 Assman WSW
USB-B. 0.3m
USsB2 1 L7 %71 USB 2.0, Micro | 1051640001 Molex
B.5 &Y ar RIA, SMT
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XDS1 1 MSP432E401YTPDT, MSP432E401YTPDTR FEXA R AL A LAY
PDT0128A (TQFP-128)

XDS2 1 MSP430G2x52. MSP430G2452IRSA16R FHA A AL AT LAY
MSP430G2x12 Iy 7 AR v/
FI ~Aruaria—7,
RSA0016B (VQFN-16)

Y1 1 YYAZIL . 32.768KHzZ, X1A0001410014 T
12.5pF, SMD

Y2 1 J) A% L 40MHz£10ppm (Tol) |X1E0000210179 TAT—T T
+20ppm (Z27E1E) 12pF FUND
40Q. 4 &> Mini-CSMD T/R

Y3 1 2240 16MHz, 8pF. SMD |NX3225GA-16.000M-STD-  |NDK

CRG-1
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LaunchPad™, EnergyTrace™, 7 —A%—/3v7™ Code Composer Studio™, BoosterPack™, TI E2E™, and
SimpleLink™ are trademarks of Texas Instruments.

IAR Embedded Workbench™ is a trademark of IAR Systems AB.

Arm®, Cortex®, Keil®, and uVision® are registered trademarks of Arm Limited.
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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

WBEVWEDABYET, BEMERIHZZHTTVEVEOOIFALCEBL TR, BREAEFOLD, UTOVThAID

BEZH > TVEEKMBENGHWERTOTIEESLEE L,

1. ?f%bfﬁﬁﬂﬂﬁ6§%llﬁﬁl%tgﬁ<5F55218$3H28I3$’37T§‘é‘%ﬂ'_\$173%'6i&)Bht%ﬁﬂé‘i%wﬁﬁﬁﬁﬁ‘ﬁiﬁﬁﬁ

2. RRROKFEMERIFEAVEEL,

3. HMEEBHAMPHEMBEIEAVEEL,

BE, AEAE. RO TCHEACHLEOTOER) Z2FEL. BEACEALZVRY, BE, BETERZVEOELET,
tiRZEBFEFEVEERE. EREDCARNIERAEC ARSI H2 L Z2IERB<LEEV, BETHFYR

PAYNX Y HA LM

REBHMEXEHMBCOTE24&E 15

EHBE=HEIL

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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