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1 PEAL LR
1.1 &4

LM5192QEVM-400 EVM /& — 3k B A 1E 7 1E & (CC-CV) W5 ThREM 12C 2 1 (# [F8 B/ BRI S ke E 2s. #%
EVM 7£ 15V 2 70V ( VIN 57 ) BIF N B EJE R A TAE |, AI7E CC #ia it 8A ( K ) WIFEE i , 7£ CV
QIR 12V (oK ) AR E H s . T35y FL RS o I PR A RN it B R () H R T IE L 12C BT R AE . BRIA
BT, W B ETgRAE N BV, T B s e BRI Tigm A2 A 0.5A , H HIZTHIE Higm 2 A 400kHz.

% EVM B A5 45 IEpEAME . AR, ik FPWM/OVP. A% . S 3R %6, a5, PFM DL B
Wr A 20 AR P T S A IR FEL IR IR 1 . EVM R 1T IT 5243 A 400kHZ.

1.2 EHFAE

« —/ LM5192QEVM-400 EVM HiE& AR
« EVM %35 75 B [ iR ok
1.3 &

R -1 RPN TP B AR . ES 0 LM5192-Q1 7= @ SOk, A T B3 URs o R F At M R HE 7
SR AR B BRI AMEDERE A AR S A A S A A . IBAT I SRR
200LFM.

11, AR

BK \ WRE A | mME ABME BRE| B4
WMANRRE
MANTAERE | VsuppLy VIN+, VIN - 3T 15 48 70] v
BN, lsuppLy 8 A
PFM, BIAS EN=1,EN= |VsuppLy =24V 195
YNGR e VIN , Vioap = 12V, R11 EH  [Vsuppry = 48V 105 pA
% , % I2C il Veummy = 60V "
ek
e EIE Vioan CV #= 12 \Y;
SER AR, louT CC ik 8 A
RGketE
FF KA faw 400 kHz
VsuppLy = 24V 97.1%
T kR ILoap = 8A VsuppLy = 48V 96.0%
VsuppLy = 60V 95.5%

1.4 BHER
* 1-2. AFHER CC-CV EHIA 12C #:O/) LM(2)5192(-Q1) [F25 M EfE ]88 &5

HIE BN VIN R REFINE
LM5192-Q1 80V 1V - 24V / 3.3V - 48V AEC-Q100 Grade1
LM25192-Q1 42V 1V - 24V / 3.3V - 24V AEC-Q100 Grade1
LM5192 80V 1V - 24V / 3.3V - 48V T8 H %
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Computer
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Q®
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SR171A

CFG/INON =
AGND| =

Power
Supply

Load1

® &

2-1. EVM it B
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/J\ I} [:\

Rl Hefhs FERG. BB

R 2-1. BIER
SENS e
J1 VIN+ TEHA N B R Y% B
J1 VIN- Ak TPNCEVESGE RIS 2
J2 VIN_EMI+ FAF EMI USRI IE5 N Fi S PRI B2
J2 VIN_EMI - FAT EMI AR 5786 Fi R PR IR 2
J3 VOUT+ % HH LR R %
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* 2-2. DVM &
BEME R WY
TP1 VIN+ TEHN H A U
TP2 VIN- AU N L ARG
TP3 VOUT+ TE 4 H H AR
TP4 VOUT- 756 ) PP A
% 2-3. J4 Bksk
G5 I W
12 VDDA VDDA i##:
11 PFM PFM / FPWM # 0k B A1 [F 25 4 5| i
10 AGND A
9 EN TERERIN . A% 5| PR S GND LLAS %881
8 AGND Pt
7 COMP REBAME S|
6 VOUTF VOUTF i&E#: 5| i
5 nINT R A8 5
4 AGND e
3 VCC VCC ##
4 CFG/IMON IMON 4. sy lais sl . 768 SIS % 5| IR B as R s .
1 AGND P i B
% 2-4. J5 Bk
WS R TiEH
1.2.3. 4 NC TR
7. 8
5 EXT-3.3V M USB2ANY i&E# 2|45 3.3V
6 GND PEb i B
9 SCL 12C B} 3]
10 SDA 12C ¥t 51
2.1.2 iR &

o ERYR : fHFHAEMSERAL OV 2 70V HL R AT 10A HLJ %N L I

« HBEF1: ME VIN+ £ VIN - [ NBE.

o HER2: JIIE VOUT+ & VOUT - [H#iH %

o HRERA: WERMANBR. S EIEA VIN+.

o I ML IR TIEE (CV) AMETR (CC) AT M Fd. 7 MEyLaaEgE 12V K& BT
THEN 10A HL¥io

N L BRI AR T T W BN 20MHz FER RS IR A AR, A s i AR AR Sk I8 SR AL (1) B M 5 48 BRI e

P 75 % R s () Bt PR TE S0 o T AN @M P 51 2k et | RIS 78 2 [m] B8 AR KIS S AN e 7 o 45 0

HABPETE | TEARYE T B BRI B o FE BT A T BT R EIE H A LRI S5 N

2.1.3 BRI AR E

5 FASE - H P T ER R VIN+/TPA AT VIN - /TP2 i 45 PA K VOUT+/TP3. VOUT - /TP4 Pk s /E i
WA, S T R RS A I S A NS LR o GG L v T TE A I T 97 B e . R
FI3X A M 1) PCB M2 ANGE L HF st . 7E1A EVM L2 71, S MR OSSN BIE 7 J4 Bk,
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/J\l[‘_‘\
A v H R AU R N R R AN RS AT S o IR T B 55°C B b i Sl KUK, Wi
VR AESL o, BRI R R A . N HRIE A H AR AR E R DN
9AWG , H KGN 1 SR T R H A i uRET |, DUS b r bl .

2.1.3.1 AERE

1. TEEESAN IR ZAT , BN BRI R IR E W E AR K 0.1A. BRI AR AT BN OV JfFiE 3] J1 b
T, il 2-1 s

2. 1E VIN+ A VIN - 935 iR ESR 1 DU S5

3. EBHERE 1, LLEM A BIR.

2.1.3.2 #HyHEEk

1. KR AEERED 3. fEinm N BEZ /T, HHEKRE N CV RAIE RN 14V,

2. £ VOUT+ A1 VOUT - A& i _LiEBZHER 2 DL &5 H %

2.1.3.3 I12C &8

1. K 10 51 AR B 454G N USB2ANY F1 J5.
2. K USB mini-B ZE4%254E N\ USB2ANY FliH5ML.

2.1.4 JiREF
2.1.4.1 BFFA P AE (GUI)
2.1.4.1.1 BERESR

HSE , {1 USB mini-B ¥4 Fs USB2ANY SEMiE &L BITHSHL , (] 10 SHHR L 4EKs USB2ANY J&fitasid
FEF EVM |, KRR U E RS EVM , Oy EVM BHL, ARG BIECE GUI.

GUI & HEERZE] EVM |, HARARESR |, WAE GUI R HPIRSH i £ Z 31 7% 124 DIERE 3] EVM.

o Device Not Connected

® 2 Featured Functionalities
The LM25192 and LM5192 are ultra-low 1Q, ,é : @
synchronous buck controllers with constant- \__,) PIN fg:vzvc 3.3V Q’}Exs#gUMEN‘rs g

s current constant-voltage (CC-CV) regulation . :m g ggf LM5192QEVM-400 Dynamic Voltage Scaling (DVS)
and 12C interface PIN 10 SDA SR171A

VIN_ENL+

STEP1: 12C Interface Configuration =

uDDA :.1 S o Dynamic Current Limiting
g PEH %

¥ AGND *

y 2 o
Va STEP2: VOUT Programming and = VIN_ENI- “G,E,g . o ° Cable Drop Compensation (CDC)
Cable Drop Compensation (CDC) corp - 2o »
YOUTF =
DINT = ;, s = -
STEP3: Evaluation ﬁi’g : . | o Active Output Discharge
CFGAMON = o 1
AGND| =
/' Register Map > o Over-voltage Program
Quick Links o Fault Indicator

[2)LM25192 Datasheet 4 Status Monitor

[21LM5192 Datasheet &
Device Configuration (Fsw, DRSS, Tss, Hiccup
protection, PFM/FPWM)

User Guide E2E Forum

& CO ~ Hardware not Connected. Please plug your Target Device into your computer's USB port, and click the Connect icon at left i3 TEXAS INSTRUMENTS|
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TEXT B AT ORFE T, SEREE 1 P 12C 5 0CE . 16 $E LM5192 1F 5 GPN |, k4% 5m @ {5 K I B BRLAR
AR SRR UE | PO AP + B, (H GUI X REbRERI PR 2. R B bR U R . i
USB2ANY & RC e &5 10 b s BH | SR 5558 7 B USB2ANY Hi5. %+% Ox6A 1E )9 12C HFrMibl |, SR k4% %
FEF EVM 4.

= Menu
1] Step 1: 12C Interface Configuration @ LM25192 (2.0mQ) disconnected
@ Status/Fault Monitor
Part Number @ LM25192 v
& Auto-read : As fast as possible
BUSY Q ® o
RSENSE @ 2.0mQ v OFF Q ® )
/7 VOuT OV Q ® o
louT.0C Q @ @
12C Interface Settings
TEMPERATURE Q ® o
12C Speed @ @ Standard: 100kHz (O Fast: 400kHz
cML Q @ o
USB2ANY Pull-up Resistor @ (D
NONE_OF_THE_ABOVE Q ® [ J
vouT Q @ o
I0UT_POUT Q ® ®
12C Connection Settings CC_STATUS QA @ ®
12C Target Address (@ @ O0x6A O 0x6B O 0x6C O 0x6D nPG_STATUS Q @ ®
CONNECT TO EVM

CLEAR FAULTS

E C D 4 Hardware not Connected. Please plug your Target Device into your computer's USB port, and click the Connect icon at left.

Bl 2-3. 515 PC HORE
FEES 2 38 K VOUT 71 HARZRAE s 12V AE i i, AR 7 200 e 48 A4 2 AT 2 AE
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= Menu
113 Step 2: VOUT Programming and Cable Drop Compensation (CDC) @ LM25192 (2.0mQ) disconnected
@ Status/Fault Monitor
x Auto-read : As fast as possible
Vout Programming
VOUT RangelV] / Step Size[mV] Q ® Upper(20mV) + BUSY Q @ ®
1000+
VOuT Q _—¢@ OFF Q ® ®
vl ® 336 9 12 15 20
/7 8004 VOUT.OV Q @ @
s IouT.0c A ® D
2 6004
g TEMPERATURE Q ® ®
k)
>
- CcML
5 00 Qe ®
3
Cable Drop Compensation = NONEOF-THELABOVE Q. © ®
CDC Enable Q @ 200+ voutT Q @ L]
Rsense Ml @ 2 I0UT_POUT Q ® D
0 - g g
Reale[M@] @ Caleulate 0 10 20 30 CC_STATUS Q ® ®
Desired Kepc IV/VI @ 80 Load Current [A] APG.STATUS Q. @ PY

Selected Kepe [V/VI Q. ® 20 v

CALCULATE
CLEAR FAULTS

Hardware not Connected. Please plug your Target Device into your computer's USB port, and click the Connect icon at left. U3 TEXAS INSTRUMENTS

& 2-4. % 2 35 : VOUT 4##&f1 CDC

5 3 B HASEGTRE | OISR, B, CC KA Hir. OVP. PGOOD. DVS #ll VOUT jiX
Ho K CC iz HARGRAEN 8A |, FBTF AR I FE Ak 400kHz 1E ML . 22 FgmAEsc il , nl Ll b
1EREFE He s WV R A R G e 2%

= Menu
® Step 3: Evaluation Enable Converter Q (® ® LM25192 (2.0mQ) disconnected
@ Frequency Configuration Constant Current (ILIM) Configuration Status/Fault Monitor
Enable DRSS Q i
o) @ ILIM Compenzation/ms]| &) 0:2 A Auto-read : As fast as possible
DRSS Fupop lkHzZl Q @ 10 v
ILIM threshold [A] =
e : Wao 2 9 16 23 30 Z — BUSYE0 ) ®
Switching Frequency [kHz] Q. ® 400 v OFF Q. @ @
/7 VouT oV Q @ (]
louT.0C Q @ (]
Over Voltage Configuration DVS and VOUT discharge Configuration
) TEMPERATURE Q (® [
OV Detection Q (@ () Discharge Strength [mA] Q ® Off/Disable v
cML Q ® (]
OV Protection Q. @ [ @) Discharge Mode Q. ® [ crFes g cFe1 [ cF62
NONE_OF_THE_ABOVE Q @ @
OV Rising Threshold [%] Q ® 110 v DVS Slew Rate [mV/us] Q ® 20mV/us v
vouT Q @ &)
PGOOD Window Q (@ VREF +/-5% v Soft-start Ramp [V/ms] Q @ 25 Y I0UT_POUT Q @ [4)
CC_STATUS Q ® [
PG_STATUS
Misc. Configurations N 2O ®
Override PFM Pin Q. @ Enable PFM Q ® Enable 1.6xILIM Q ® Enable Out of Audio Q @
Enable Hiccup Timer Q @ BIAS EN Q ® DMaSk INT Q. @ O

&) CO ~ Hardware not Connected. Please plug your Target Device into your computer's USB port, and click the Connect icon at left.
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AN 12C FAF AL AT LLAE 2 A7 25 WG i BEAT MR AR . W R AR RAE RN 12C 4210, 1 ELHEXT 12C A7
LI HEAT R o

= Menu
110 Vv Register Map @ AutoRead | As fast as possible v Immediate Write v
Q_ search Registers by name or address (0x...) [ search sitfields Show Bits
@ o FieLp ViEw
Register Name Address Value
s [avs gl e s e TE e o [ Bl TS A a0 OPERATION
fa | v Control Registers Control Registers / OPERATION / CONTROLLER_EN[7]
OPERATION (%] 0x01 0x0000 0
CONTROLLER_EN
CLEAR_FAULTS 0x03 0x0000 0 0 0 0 0 0 0 O Sicaticd s
VOUT_COMMAND ox21 0X00FA o(0|0|0|=9 |1 |%|T|[a|0[a]|0
0 MFG_DEVICE_CFG_DO 0xDO 0x000A o000 |1(0 7|00 Control Registers / OPERATION / RESERVED[6:0]
MFG_DEVICE_CFG_D1 0xD1 0x008A 1/'0(/0|0|d|0]|4 8 RESERVED b0000000
MFG_DEVICE_CFG_D2 0xD2 0x00C9 T|1|/0|0|1|0|0A
MFG_DEVICE_CFG_DS 0xD5 0x0065 1(1/l0|0|2 |02
MFG_DEVICE_CFG_D8 0xD8 0x00CA T|1|0|06 |71 |07 ]|0
MFG_DEVICE_CFG_D9 0xD9 0x0000 60 0 0 0 0 0 0 O

v Status Registers
STATUS_BYTE 0x78 0x0000

STATUS_WORD 0x79 0x0000

&) CO - Hardware not Connected. Please plug your Target Device into your computer's USB port, and click the Connect icon at left.

B 2-6. & fFas B

2.1.4.2 EANRLE

1. WA AR E EVM. USB2ANY. HLJE. HEFH#k. HimEk. DVM FELE GUI. i# @ ae# M.
2. KBk E O NEE (CV) A TFEE N 14V,

3. KON HYR A IR PR B E N ECK 0.1A,

4. K NJECE N 48V FHAT I,

5. BT 12C WA AT LI B e iRt . K R RFE N 12V, K ILIM RE g FE N 8A.

6. CRidn N\ FLER Y H I PR AEL 1 B N K 10A.

7. KRR EAN 1MV, AEHBERAALZAL T 8A YT HARTERIA .

8. KL E N 14V, fE R B AT 12V BT HERTEE N, Sk IR AN 0A.

9. Eid 12C 2 E At

10. KN B

8 7 1PC L HEH A LM5192-Q1 CC-CV [ [EF#i4% ZHDU107 - FEBRUARY 2026
FER IR 1

English Document: SLVUDR1
Copyright © 2026 Texas Instruments Incorporated


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHDU107
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHDU107&partnum=LM5192QEVM-400
https://www.ti.com/lit/pdf/SLVUDR1

13 TEXAS
INSTRUMENTS

www.ti.com.cn LA

3 LR
3.1 MR F R A RE h 2R
BRAEAA U , B Vsuppry = 48V H. fgw = 400kHz

3.1.1 &
Vout = 12V Fsw = 400kHz FPWM
100
» 7/_/—:----’ """"
g 85 ///
= W
& % I//
]
5 75
70 — Vjy =24V
— V|N =36V
65 — V|N =48V
— VIN =60V
60
0 1 2 3 4 5 6
Output Current [A]
& 3-1. FPWM = |, ZRHERE
Vour = 12v Fsw = 400kHz PFM
100
90 L —_—7 ——— — ===
A
80 é?::"’
X 70 %
— /,
7
g
o 60
=
L
50 _— V|N =24V
— V|N =36V
— V|N =48V
— V|N =60V
40
0.0010.002 0.005 0.01 0.02 0.05 01 0.20.3 0.5 1
Output Current [A]
& 3-2. PFM # , X 8hn
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L7

3.1.2 TIERE
3.1.2.1 Bl

cz|

A |

IMON 1V/DIV

g ILOUT 5A/DIV

@ 3-3. VSUPPLY =48V , ILOAD =8A %Bﬂﬁﬁ

IMON 1V/DIV

12

ILOUT 5A/DIV

3.1.2.2 FFk

E 3-4. VSUPPLY =48V y ILOAD =8A %Bﬂﬁﬁ

VOUT 100mV/DiV ,AC COUPLED

WJ\/\M/V\

10 i PC 1EIE LT LM5192-Q1 CC-CV [ I F11i4%
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3.1.2.3 fAFPES (CV) , HAEK (CVECC)

—

VOUT 200mV/D

\Y
At no load, switching
occurs at-every 650ms
ILOUT 1A/DIV when BIAS is enabled

BT

VOUT 1V/DIV

+AC-COUPLED

ILOUT

5A/DIV

& 3-7. VsuppLy = 48V. FPWM. M 0A 357y 4A i 1 2Rk 0 B

VOUT 1V/DIV:

,AC COUPLED

ILOUT 5A/DIV

E 3-8. VSUPPLY =48V. PFM. })}\ 0A Q?\J 4A Hﬂ‘ﬂﬁﬁﬁﬂﬁ%ﬁ"ﬁﬁz
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VOUT 5V/DIV "

OUT.5A/DIV....

E 39.CVECC ﬁﬁ%ﬁ , VSUPPLY =48V , VLOAD =12V & 9V

3.1.3 #ptgt

& 3-10. #EEE |, VsuppLy =48V, Vioap =12V, lioap = 8A , Tp =25°C , BRI
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3.1.4 EMI #5%

EMI ISR () 4125 () EMI Bk 88 7014 (L1 : XGL4040-222MEC. L2 : CM7060P701R-10.

C11: 20uF ) .

|

FI 1 | ]

VA )
W

s, |

W
|

g

| 'Wl"\‘.'*l Al .

Start Freq : 150.00 kHz
RBW(-6dB ) : 9.000 kHz

VBW : 10.000 kHz

-
Stop Freq : 30.000 MHz
SWT :7.00000 s ( pts : 6634 )

E 3-11. 150kHz = 30MHz , VSUPPLY =48V , VLOAD =12V, RLOAD =2Q
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& 4-1. EVM

JR ]

USB2ANY interface has an internal 3.3V VBUS supply
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4.3 YrEHE B
® 4-1. WENER
HE= SENS L] B4R I
1 c1 B2, M, 0.22uF , 100V , +/-20% , X7S , AEC-Q200 1 %% , 0603 | HMK107C7224MAHTE Taiyo Yuden
1 c2 WA, W%, 22uF , 10V, +/-20% , X5R , 0603 C1608X5R1A226M0O80AC | TDK
1 C3 W%, W% , 4700pF , 50V , +/-5% , X7R , 0603 C0603C472J5RACTU Kemet
1 C4 WA, W% , 47pF , 50V , +/-5% , COG/NPO , 0603 GRM1885C1H470JA01D MuRata
1 Cé A, W%, 4.7uF , 16V, +/-10% , X7R , 0603 GRM188Z71C475KE21D MuRata
C7. C21. C22. C36. |Hi% , Mg , 0.1uF , VAC/100VDC , +/-20% , X7R , AEC-Q200 1 )
7 C37. Ca4. C45 % 0603 HMK107B7104MAHT Taiyo Yuden
1 c8 W%, W% , 100pF , 100V , +/-5% , COG/NPO , 0603 GRM1885C2A101JA01D MuRata
C19. C20. C30.
8 |C31. C32. C33. 4.7uF £10% 100V M 12845 XTR 1210 ( At 3225 ) CNC6P1X7R2A475K250AE | TDK
C34. C35
1 c23 HZ , 1, 100uF , 100V , +/-20% , 0.33Q , SMD EMVY101ATR101MKEOS Chemi-Con
C24. C25. C26. e e ) )
6 |ca7. 028, 029 A, W% , 0.01uF , 100V , +-10% , X7R , 0603 885012206114 Wurth Elektronik
4 |C38. C39. C40. C41 |H%E , W% , 22uF , 25V, +/-10% , X7R , 1210 C1210C226K3RAC7800 Kemet
4 |H1. H2. H3. H4 BUBABET |, ISk , #4-40 x /4 , JE T2 , WRIADY X NY PMS 440 0025 PH Sompy
4 H5. H6. H7. H8 NFHURRL | 1"L #4-40 , B 1902E Keystone
2 |M.J3 5.08mm i T8, KT 691253510002 Wurth Electronics
1 J4 B3, 100mil , 12x1, 4, TH TSW-112-07G-S Samtec
1 J5 Bk (A2) ,100mil , 5x2 , @ik, ¥4, TH N2510-6002-RB 3M
1 J6 W A 1040 Keystone
R B Bk ] Y
1 s ?Mmb% L B, Bk, 6.8uH , 10.8A, 0.014Q , AEC-Q2000 %, |\/c14A105D-6REMS6E Cyntec
1 LBL1 HEEENFTENFRAS |, 0.650" (% ) x 0.200" ( & ) - 10,000/%: THT-14-423-10 Brady
N 33 80V 13A (Ta). 59A (Tc) 3.7W (Ta). 73W (Tc) X [filli%s 5- )
2 Q1. Q2 DFN (5x6) (8-SOFL) NTMFS6H848NLT1G onsemi
1 R1 #ifH , 0, 5% , 0.25W , AEC-Q200 0 %% , 1206 RCA12060000ZSEA Vishay-Dale
1 R5 HiBH , 49.9 , 1% , 0.1W , AEC-Q200 0 %% , 0603 ERJ-3EKF49R9V Panasonic
4 R6. R9. R15. R18 HfH , 0, 5%, 0.1W , 0603 RC0603JR-070RL Yageo
1 R10 HifH , 100k , 1% , 0.1W , 0603 RC0603FR-07100KL Yageo
1 R11 HilH , 8.87k , 1% , 0.1W , AEC-Q200 0 % , 0603 CRCWO06038K87FKEA Vishay-Dale
1 R12 HifH , 7.68k , 1% , 0.1W , AEC-Q200 0 %% , 0603 CRCWO06037K68FKEA Vishay-Dale
1 R14 HifH , 49.9k , 1% , 0.1W , 0603 RCO603FR-0749K9L Yageo
1 R16 HifH , 0.005 , 1% , 2W , 2512 5% FCSL64R005FER Ohmite
1 SH-J4 PSR 2.54mm ) EE T T5Ub 28 47 3 M7582-05 Harwin
1 U1 H 12C 1 80V IXEIG MR CC-CV Fa R 51 48 LM5192QRGYR IS (T1)
5 HAhfE R
5.1 Et

PowerPAD™ is a trademark of Texas Instruments.
WEBENCH® and SIMPLE SWITCHER® are registered trademarks of Texas Instruments.
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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,

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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