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+ ffrik EVM
- b BRI P EE S E R EVM.
- IRk FRIER R Registers 1K EVM.
* Selected Channel
- UMb E RN A P B R R E I .
* Hardware Switch Settings
- ERXEEE | DMES EVM BT e B AR5
- HEE, AU BRI EATHAR R B AT, TR R E . R E AT, GUI 2BH Ik HAR
wWH.
- A E Z W B, 4 Results Data &5+ _EFH [E ¥ & .
* Shunt Full-Scale Differential Range
- XAVl Registers i1 - ADCRANGE ¥ B[54 , AT J5 8 WL e X B
- MRE M A AR TR i) ADCRANGE %8 2 [F 5 4.
* Shunt and Current Configuration
- A T N3 FR BEAE B S B8 CURRENT _LSB A% & CALIBRATION 7 778%. LN A& UL
T AT AN B
RSHUNT
- WINPT RARIHAE , A mQ.
Max Expected Current
= BN IE ) K T R, AR A
- R “Max Expected Current” BRI, A LLF-3)i% CALIBRATION , ih T B2 Bon i Hi%
EVM ®] & ¥ “True Max Current” {H.
CURRENT _LSB

- XEIESHMN CURRENT_LSB i , A% s . 7B AaiHE “Max Expected Current” =

BT T
- WARE, TUTFSE ST, I HE S m k.
REHE

- 24 RSHUNT #1 CURRENT _LSB 1575 Hi /) CALIBRATION 8. 4t 7B R AT S | X H1H
2xA %15 N\ CALIBRATION 27 %% .
- f85% CURRENT_LSB J5 , ¥t ADCRANGE 2t ##s 25 ity A 28 5 i & b A
WIER M Configuration T~ 5% Registers IR X 7 ADCRANGE , i £ HiIUIX Fiig i .
R AKRIEE CURRENT_LSB , MESREAZ |, (H R I& BRI H 1) ADCRANGE i
ITR%E
- WHRE, TR E S B, 3 HE S m R k.
- M FFFAAE IR T SOZAE R 2 T U AR M
+ True CURRENT _LSB
- XML o BHAE A\ CALIBRATION Zif7-#% v 50453 Hi 52 CURRENT_LSB 1B ( HAL A%
B .
- XM T A RAET R T R RE .
* True Max Current
- XEMRYE VSHUNT F1 CURRENT #4728 718 ] RSHUNT #1 True CURRENT_LSB 545 i i K
AL IR (RS ) S
Required Sensing Range
- X B IR T R E 1 43 BE R 2 e R T F AT R 1 B Y
- WIRKRIEE “Max Expected Current” , N H “True Max Current” Bt fI{H.

3.2.3 “Registers ” £+

HEAR MRS AR |, E A 2SR B B (Registers) Blbx. & 7277 iR an & 3-9 Fis.

12 INA2227 314 ik ZHCUD23A - MAY 2025 - REVISED FEBRUARY 2026
eI R
English Document: SBOU328
Copyright © 2026 Texas Instruments Incorporated


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCUD23
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCUD23A&partnum=INA2227EVM
https://www.ti.com/lit/pdf/SBOU328

I

TExXAS
INSTRUMENTS

www.ti.com.cn A1

= [INA2227 File Options Tools Help

®

o

o

I

Register Map Selected EVM: EVM 1 v AutoRead | Off v immediate Write v
Q search Registers by name or address (0x [ search gitfields Show Bits
Bits FieLo View
Register Name Address Value CONFIG1
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 183 12 11 10 9 8 7 6 5 4 3 2 1 o

| v Configuration Configuration / CONFIG1 / CHANNEL2_EN[13]

CONFIGT @ 020 0x00003127 GRSTE G0N o IO O ol ol 1 | 1! | 3
CHANNEL2_EN
CONFIG2 ox21 0x00000000 0 0000 0000 0o o
e —— Configuration / CONFIGT / CHANNEL1_EN[12]
SHUNT_VOLTAGE_CH1 0x00 0x00000000 CHANNEL1_EN
BUS_VOLTAGE_CH1 0x01 0x00000000
Configuration / CONFIG1 / AVG[11:9]
CURRENT_CH1 0x02 0x00000000
AVG
POWER_CH1 0x03 0x00000000 . <
ENERGY_CH1 0x04 0x00000000
CALIBRATION_CH1 0x05 0x00000000 0 0 00 00 O0OO0UOT OGO OO0 O Configuration / CONFIG1 / VBUSCT[8:6
+ Channel 2 il
SHUNT_VOLTAGE_CH2 0x08 OXO000FFFF Elims X
BUS_VOLTAGE_CH2 0x09 0x00000000
Configuration / CONFIG1 / VSHCTI5:3]
CURRENT_CH2 0x0A 0x00000000 e
POWER_CH2 0x08 0x00000000 T =
ENERGY_CH2 oxoc 0x00000000
CALIBRATION_CH2 0x0D 0x00000000 0 0 0 00 00 O0OOU OO OO OO OO0 O Configuration / CONFIGT / MODE[2:0] °
MODE
v Alerts & Flags N
ALERTLIMITI 0x06  0x00000000 0 0 0000 O0O0GOT O OOO0O0O0 O St and Bus, Continuous A
ALERT_CONFIG1 0x07 0x00000000 00 0 0 0
ALERT_LIMIT2 0X0E 0x00000000 0 0 0 000 0 0 000 O0O0O0 0 O
ALERT_CONFIG2 0xOF 0x00000000 00 0 0 0
FLAGS o0x22 0x00000080
+ ID Registers
MANUFACTURER_ID Ox7E 0x00005449
DEVICE_ID Ox7F 0x00002350

& Gd + CcOMA4:115200 Hardware Connected. kB Texas INSTRUMENTS

& 3-9. GUI FAA8HETF

T, PR BE EVM SN S N e A A 85 . XA 1 — S B R

« 1F Register &K L | 8 T Selected EVM T i 3¢ B3 1k 545 FH B 28 4%
- ER, EAESOZRER , HE T Configuration iETR A F W E .
- WA IhEER |, /£ MCU B BRI S AL | SR G 1R BT E A7 ol , A arfFaem i, &
B, AU R S, W RE R R RS G IR . B kXA R R SRAEEAR T |, 15 %
WER MR E .
o BRUEOLN , TR IR B S NS RFEE , H P LK Immediate Write ¥ & ¥ XN Deferred
Write , DMEALAERL2E )5 FRIF S N
- M L ME— TR B o] 5 AR A
o EIAM Field View #5r FHI/N T RN HE.,
o A SRR BRI E R Value
o XGHRARfTERANML
o FTH A YR TR A s R R R AT A |, T AN 2 5 47 R A T TR B
- WERAEUREE B E IR Auto Read AT HFIRA |, W RES THLEHR AR 7,
o U AAT A AR AL T B AT R, A @ k.
- MK AAERICHE 2N | EEERIEE.
o NT RN, "L FAE R BEIRAER , 25 BN A M F TS 8. it , W3] File
> Register Data , 2118 3-10 F1i7w.
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File Options Tools Help

’ Program Device... Off v

\J .
# Register Data > B save register settings
terNarnme AUUres

B Load register settings

on

& 3-10. REFAMBFFRE

- fENEBHE G4 T Read All Registers 1441 , LA FHSEbr 83 4HE 58T Registers i& 5+ , LABH N 25 4745
SIiEMEIAFES .
3.2.4 ZRHERTF

B R — BN TR OS5 B | 9 s s g ( SRHE ) Bbr. B 3-11 BoR T 840400
R — 80 S5 | RSN EVM %R | 20U T fE AR A BT .

Results to collect/show 5

Number of EVMs: |2 EvMs v (NI NVl [ ] #Samples Only
VSHUNT
VBUS EVM 1* SW1: GNDv SWO: GND v Delay between samples:
CURRENT cH1 ™3 CH2 4.400 ms, [ Auto Delay
POWER
ENERGY EVM2 SWi:gNDv SWOivs v SAVE ALL PLOTS [ CLEARALL PLOTS

CH1 CH2
*Selected EVM

#Samples: ‘ 1000
(Changing #Samples clears all plots)

VSHUNT Result EVM 1

1mvV 1mv SAVE PLOT

B CH
CLEAR PLOT
0.5 0.5
Y-Axis Options:
0 0 [ Manual Scale
Max:
0.5 -0.5 Min:
1 -1
0 100 200 300 400 500 600 700 800 900
Samples (952)
& 3-11. Results Data & E % E
TN T w4 H Results Data 3R GBI B3R 5510 M4 AR
* Results to collect/show
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- fFR A I B N SRS ) A A A . WIIRAESK T COLLECT DATA #5482 B RGBS R4 , W
N E KRR, EVM TR RS B A i B AU Z A7 A (B T84 ) .
- WERAFE EVM RELIRN AP — AR E | BABRERASER , BNRSRELRE , mMERKEEG
BB HUBTIR R WOREUR
*  Number of EVMs

- K

Number of EVMs "I i3 515 B N S RITE I EVM K& .
HZHE 2-2, TP ZA EVM EGER.

o FEHAFERZ K ER |, B E K Configuration I M R E .
- GUI — A —> EVM g1 | Bati £ i4 EVM.
- EVM & E

- Switch settings

BT S AR EVM G FEAN R B bk

o fE GUIF BB | ME S MERE EVM (R E 5L,

- EVM 1 2 AZNfEH{E SCB Ja st Bk il 2 i) Sl bbb 5 & AT WIia A | BRIEZ arigFEc 1 H A%
B

- EHAENGZ K EN |, 2T 2 Configuration &I _E AR AW & .

WIREH Z A28 | W Registers Al Configuration ¥£3- _E i i CLik EVM 552 R 25 (%).

- HYUER EVM BRI ER |, 22N R EVM BN Tk EVM.

- HIEEEAE
o fEFIEER kO HSCR B IEIE . ARAEFL T COLLECT DATA 5812 B R FEEIE | N 1 i

PIRF RS0, EVM FESR AR I AN 2 i BB OK B 20838 BT £5 53 (B ) T s iE e i ) o
IR E EVM RESRN R — i E |, BAKERAZER , BEIRSKELE | mEREE
Ja BB . HFIEREAT TR HdE .

o PUEFIEIRKE

- Co

- #S

llect Data

1% N COLLECT DATA 154 FUs K AR B

EMREEUT |, MCU i) USB BULK T8 152 U A 16 N AREAS B R0% 52 IO 285 A . BB — 2RI T 45
RIG, BHRSEUN — AN

- B EVM BT A &5 RAE LRI — AN FEAZE,

- YR R BT A EE

BANMEREHIRN , H P AT U@ Registers LI~ 4 HALZFAF 2R AT RS | (HIX 238 It RAR (1) 4
IR [H]

¥% STOP COLLECT #4145 1E R A %¥5 .

amples Only

Wk T R IRNE , GUI STERENIFEASELR S| “#Samples” HEF IR EMEE)E , HAMFILREL
P

TR ARIE AL IEHE | GUI 4k SR AEHIRE HAUAF A 5o 11 #Samples MFEAR.

- Delay between samples

- Au

BB BEMEASR I IT AR I 8] 2 (8] fE IR

AR SR AE IR I (AR T ER OB (B T 2R A R R . EVM B L& CPU ), TJCiR3RAS i 75 i 4E
IBIRF(A] .

BRSNS, P AT L@ Registers 100 HAB T A7 8 BEAT RS, (HIX 21 N80 SR AR 1) 42
RIS [E]

to Delay

o ARIEECAE A P E A B E R, WE TR

WMRAEHZ A EVM | JUREIRAE %6 A PRI E) R 5 10k 5545 18 B8 8 e/ ) EVML.

- Save All Plots

&I R 772 il FAZATL B A] K 24 BT AT vl L B3R (e DR A7 2 T R v
- RS R o Y25 R o h TR I 5 R DU RS EVM B TE A | AT W B 2k AR .
& NSRS IAR) SAVE PLOT 4241, AT SURHAZ IR & Hh B Bdl R A7 AE B T3R8 A6 .

- Clear All Plots
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% CLEAR ALL PLOTS &4 Rl iE bR AT A KR 40 -
e N R 55141 CLEAR PLOT 41 I A B % 1K 26 v i 350808
- #Samples
o BT UM P R B R ] B e R ORI RE AL
- WA STE SRS, DMEE N R ERR E R
- Y-Axis Options
Manual Scale
- R AR S I E R TR R T A @ S RO “Max” A “Min” S B R E AR R AR B A -
- WRRIE RIS EAE | BEEEE R Y AR, BRI T A R e g SR 1 s ME A EBCR
H.
= ONEN
- SEER P H T A EE R R R Y BiE.
- & Manual Scale J5 , WRILFBAZ A, WFB E B3 78 A B 2 A 2411 10 o E -
/MA
- MCEFRS AT I EE R RN Y HiE.
- & Manual Scale J5 , WIRMFBAZT H , WFB A S 7840 M B %R 5 2650 10 &/ ME .
e/ IME/ KRB
- BF MIN & MAX $6L , TR B eh X i LS T MIN R MAXHE 1 .

3.3 EVM USB BEE5@(E

WAEFHE | Al AMEH GUI, @ik USB it B # 5 EVM #HTiEE . BfA7 2 |, @il # 4T COM i & 1% Fr i i)
e R IEH BT COM i e USB BULK iBiE a4 . XA T@d e XKE . AR GUI i%E
$ EVM.

3.3.1 #5/tt USB £ 5#(F
fi &3 47 COM i 135 LT #6 3UH) USB in & 325 a7 474
o WEBHERE S - setdevice DEVID

- Hrh setdevice 1H% /NS |, I H DEVID & XCH :

A E AR L 4 A LSB. 40, Ox4A fthiik2 10,
- EER, WOREER T A EA EVM I E AL SCB, HhubbKr ER A MR B (1 A bk

* SCB &{EHZI A GAFAE 12C 5L SPl. W ARIERATATERAE |, W ELFEINN SPI. fEi%42 12C EVM
L S 24 SCB , LU 12C.
- filtn, ERE INA2227EVM i H 77 fe 2tk Ox4A |, Ki%kdr4 : setdevice 10.
- XTAE, EVM 23R [E JSON #% i AFIIRES ( idle B collecting ) :
{"acknowledge":"setdevice 10"}
{"evm_state":"idle"}
o SREER A HLRERS S ;- getdevice
- Hrh getdevice tH& NG,
- SR [EAET R EE (bR ) S
- fldn, A EIRECYAT/E SCB L E fsthil | iEkiEm4 : getdevice
- TR, S SCB HALE ik 0x4A | Ul EVM 2k [F] JSON #% KM% Hibk FLRES (idle 55
collecting) :
{"acknowledge":"getdevice"}
{"Address":74}
{"evm_state":"idle"}
o EEEF A% rreg ADR
- . ADR 2 itk | rreg t%N/NE.
AR AT LR RS 8NE | I EATRELL “Ox” FF3k. AT LUESEA 0 RIEAN G AA a8l Bl | 25
B AR A A e OXTE |, — 2845 a2 s -

rreg 7e
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* rreg O7E
* rreg Ox7E
- A “Ox” I, “x” DAUNNE.
- XTAE, EVM 233k ] JSON #% U 45 S HPIRZS ( idle B collecting ) -
{"acknowledge":"rreg OX7E"}
{"register":{"address":126,"value":21577}}
{"evm_state":"idle"}
o HNF M - wreg ADR VAL
- A ADR #1 VAL SRA+o8itl |, wreg 462 8/N5
- AR AE AT DL RS BUNG | R EATRELL “Ox” k. AT LUEFER O SRIFHN A7 SR bl A
it En F A7 AR 0x10 5 A Ox316F | JELeq7 3 fir & (04 -
* wreg 10 316f
* wreg 10 0x316f
* wreg 0x10 0x316F
- A COx” I, “x” ARG
- XFTAE, EVM 2iz[a] JSON # Ui 45 RALIRZS (idle 5L collecting )
{"acknowledge":"wreg 0x10 Ox316F"}
{"console":"Writing 0x316F to CONFIG1 register"}
{"evm_state":"idle"}
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3.3.2 1511 USB BULK 318 REH#E

Collect Data Ihit ~ARYE 1R E NI BCE | BT M4 R A7 28 ROB AR - LI REAEE S Bt U P e i
f, EARKE EVM BUHC I A A7 a8 B . BB th 1T COM i I R sh A ik, (Hifiid USB BULK il
FIEGER . B EAE A, A BL AR

o EEEIERAEMR L collect timerPeriod collectFlags channelAddressIDs numDevices
- WEERBA LN RGBS EI LR ERRE | T
timerPeriod
- MCU h H T Hdli R FEARLE I (A 43R (B A=A, oRFS 32 ffH ) «
collectFlags ( FiEBIEEETE L )
- R ES, — MR RA 1 ( RERERAFARESRE ) 10 ( R AR TS
ERA) -
* VSHUNT = 0b10000
* VBUS =0b01000
* CURRENT = 0b00100
POWER = 0b00010
ENERGY = 0b00001
channelAddressIDs
- XSV 3 - 0 FFSk IR 12C ik B 2R 1) 4 4> LSB.
filn , 4nf EVM 1 7EHbik 0x41 I, EVM 2 Ei@1E 0x43 [, iX BLf{{E sk & 0000110001
NumDevices
- HIERRE EVM HE (1-4).
- BN, B4 4.4ms FFAEHET—IR VSHUNT. VBUS 1 POWER %4 R4E |, MIXH-T EVM 1 Ml = 0x41 Al
EVM 2 Hili: = 0x43 1~ INA4235 , H i E K% : collect 4400 26 49 2
« XFAH, EVM 2R [E JSON #% KA A RLR
{"acknowledge":"collect 4400 26 49 2"}
{"evm_state":"collecting"}
- USB BULK i@iE i tn M % R %R - framelD deviceNumlID address registerSize data
BASHOL - #HIRRE |, T
- framelD (1 577
IRZTN 0. H T EIEEE CX 5.
- deviceNumID ( 1 N771)
XFRF EVM %51 1D £
- TERHEPRGH, R AHEE T B 0x41 11 EVM 1 BRHL , iZABN 1, W A HEE B N
0x43 1] EVM 2 3280, ZfH A 2.
- address (1 M7 )
NS AL ) B A
- registerSize (1 NMF7)
J TV (0 7 T 5
- data (—&K11FT0)
FHRANFERBIRE |, | 8.
o AT IEEE RN stop
- M stop t& NG,
- EVM J&[a] JSON #% = AfIA RIS
{"acknowledge":"stop"}
{"evm_state":"idle"}
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4 TR
4.1 FEE

K 4-1 f1& 4-2 B~ T INA2227EVM (R R, & 4-1 S 7 EVM R . [ 4-2 8o T EVM BE R IS

B XA

(G

+3v3
D1 T +3V3 +3V3
b EEmn. ElE=
JEV A 3 ca 3 _ Pl RS swo
210k 10F 0.1uF P9 & P11 $1.0k = |,
e SH14 12 scL +3V3  GND
TP10 N5 2
EXT —
TP1 = w33 2
GND GND ™2 U1
J1 VBUS1 4
A4 B3 R9
6_ _ 3 TP3 B EN TP12 1.0k PN4. 5
é o 0“‘ \/ e = v gg; QLEZ ? o PN4 TP13 PN5 6
Al D3 A0
A N+t A0 o2 ,
H R4 o v AL 7 MNT_1
81 MNT 2
& 0 Bl D2 | \Bus2 ALERT |23 Al 9 | unT 3
IN-1 10 =
3 R6 ? e DL IN+2 DNC |22 P15 i e
8_ - wo s L N2 cil v oG €2 g 1203 = CUS-14TB
P16
& x GND B4 ALERT 4.7k
RS l INA2227ANBIR D2
8_ 0 TP6 R10 SW1
= IN+2 10K = 1
L GND “ +3V3  GND
ot N U2A R12 21
GND VBUS2 J3A J3B 4.7k
+5V 2 4 PD2 3
POl |y | T
+5V 4
2 Pao |3 4 SN74LVC1GO7DRLR
J__\_Z_o ol ra - W = s 4 s
+3V3 — 4 3 PQ2 GND c5 -
T oo 19 s - |- il s 6
P02 8145 o471 PQ3 E J PD2 11
PN5 015 ol2 U2B 10V 7| wNT 1
VI Il I T PPO I ) PNS 1]\ OIHF Cll| s
5 il
MNT_3
PPL e | o PN4 5 1vec enp 2 10 | yNT 4
SN74LVC1GO7DRLR | = CUs-14TB
= GND
N
B 4-1. 53 ] L
H1 H2 H3 Ha
PCB PCB
LOGO LOGO

'l

272

Assembly Note
These assemblies are ESD sensitive, ESD precautions shall be observed.

273

Assembly Note
These assemblies must be clean and free from flux and all contaminants. Use of no clean flux is not acceptable.

224

Assembly Note
These assemblies must comply with workmanship standards IPC-A-610 Class 2, unless otherwise specified.

75

Assembly Note
Trim the leads under J1 (back of PCB) to give clearance from surface

Texas Instruments

CAUTION HOT SURFACE

CE Mark

FCC disclaimer

& 4-2. TR 2 A

WEEE logo
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4.2 PCB #i )5

&

R R AR AT JRy AT e AR AL U B R os o IR L B AR o BRI AT S . T ANH] T #1li& EVM PCB.

4-3 & 4-6 #5%: T INA2227EVM [ PCB ).

GND  UBUS2 % 7e UBUSI GND EXT

A BEREN 5 23t

S § :i 1l 3 M .
s

1

) g'é ® sEnste0n
<
s Ut POMER
=3 L d u aR7
3% s
2 o [6ND [uBUS2[IN+2TIN=2 [[IN=1 [TIN+1 [UBUSL] GND |
I 5

| S

J3

&l 4-5. JEALE

4-6. K2

20
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www.ti.com.cn BB X AF
4.3 YIEHE B

F 41 1AL T INA2227EVM 2311 #

41, PhiER
s HE i< H L HEsH RS il

c3 1 1UF | s | W%, 1uF , 16V, +/-20% , X5R , 0402 0402 GRM155R61C105MA12D | MuRata

o7} 1 0.1uF |e8% , B , 0.1uF , 50V , +/-20% , X7R , 0402 0402 GRM155R71H104ME14D | MuRata

C5 1 0.1uF | %%, & , 1pF , 10V, +/-10% , X7R , AEC-Q200 0.1 % , 0402 0402 C0402C104K8RACAUTO Kemet

D1. D2 2 A |LED, At , SMD 0805 VAOL-S8WR4 Visual Communications

Company, LLC

H1. H2. 4 Bumpon , EkJ , 0.25 x 0.075 , iEH 75x250mil SJ5382 3M

H3. H4

J1 1 8, ZREM , T, WGP, 0.197" (5.00mm) , %1l TERMS8 6.91138E+11 Waurth
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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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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,
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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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