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8 40k B
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LMR514x0 & ##5% 7& — 218 5. 50 F 10 B B [F) 0 B8 IR 4 e ds |, TAEFRIRHIE N 4V & 36V. e Re i LAtk /)N

T SRR SR ik 4A B0 5A I ERVEEI . RS EAEH T8 MY A2 M RAE. AREMER | 1§
Sl as 1F LEHE

LMR514x0 ] [# & M I {8 r i 3z il . PEM RRASFE R 1 N i3t N PEM B EOR SEIL s 200 . FPWIML A
AR RS R R AT T SE LR R SO AR R L A S AR E T ORI . A A WERAMETIRE |, T
At 1A 9f H i A B AR et

H 8 A REAT PN AR Sh 35 SLARARS D 2 AP S 0 1 R A& B TR B 7 %6 IRIPRFIERLAERCOCHT . Vi KK
BIRE I YT R IAL PR ) A A R it DR

VLR BN EGAT T ZM AT, SRR B rT s fag 2 HALAL ) PCB A1 & o

8.2 TIRE T HE &
EN
—
L
VCC . < I
Internal | "| Enable » LDO |« VIN
SS
| Precision | J_ BOOT
"1 Enable | ~ > L
HS | Sense
REF »| FA L
. r v A 4 :[\>_{ E
N |TSD|IUVLO| U
[
v v
—p| ,—[
PGood v PWM CONTROL LOGIC ‘ :l sw
Detector
PeL oviuv | /AN ry ’y
Detector|~ ~ Fg Slope

[
Comp Freq Zero || HICCUP L
Foldback] ] Cross|| Detector E)—{ I:
F N A

LS | Sense

Oscillator

Al A

AGND [ }—e

<
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8.3 ke i EA

8.3.1 [A RE S AR I A miL AR S

I LMR514x0 LA Figtr il | &3 00 2085 7 #EE A 8-1 . LMR514x0 52—k 525 (S s g | A
HHERAEM (HS) A (LS) TFo% ( FIE%7Es ) .« LMR514x0 8@ it (i F 5245 1 & 25 FL T T s A0 NMOS
T, RIREERE E M R . ST e Sl IE |, SW S HE ETFEL VN, HBURSS I i LARMERIER (VN
= Vout)/L #h0. ZmIF s i d 2 8 Wi ir | AR SCAE &l e 5 22 R IX B 8] J b < Tl . F JE FE vt Ja I A1
M FF 2 PLRFR Vour/L L . FEIRFE 28 (4 H S E0N S D = ton/Tsw , HA ton /& BT SIERTE |, Tow
TP R . e e 2 ) A B I A 22 5 2 L D SR4ERFIE B % R . 78T 2SR AR BEAR PR R Fe Heds b, D
g s kb ’ HAHERKRE D= VOUT/VIN°

Vsw
A

Vin D = ton/ Tsw

SW Voltage

ton torF

v

Inductor Current

t
0 >

>

& 8-1. B FIEM (CCM) THI SW ¥ ;S fl BBk a8 R IR I T

LMR514x0 K i [F] e A 2 e ] R i e 0zl o e ol P Pl P S U0 B 3 T L I A 2 814 U L PL A iy 2 Sk S D K
T P L VG P U o e 000 S P 0 e R, O U A P R R AT B AR A ) s 0 R 1 S
). H R RS BA AIAMED BE | T BBV AMNTOHE |, BTE R, JF BT DUZE SR & P R A AR A LT
e T, IEW AT , HHaUE S ME TIE. ERAE&HET , LMR514x0 KL PFM #E2 TAF 5k
YERFR R (PFM AR ), 300 FPWM A5 AR SRS BUAG a tH R 00 7™ 2 i H r s 8 759 ML 8 PR T S8
( FPWM fiiA ) ©
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DNAESEAS AR 2 V0 BN DR T A% AR R eyt U, B 7 —A> 0.8V FURS B R HE RIS (VRer). i FER AT
3 Vour M1 FB 5| BANE K LBy I8 BEAT W E . TI R E 1% HIRE R BRI LA 1E Y FB 73 k45
ARAE BT i 1) 7 4 PR 3 A 3 PO IR FL LB Regg , JFAEA AR50 1 SRIF S MU AL FRAE Regre Regr HUFERAE
9 10kQ % 100kQ. £ PFM zfTHE T, R EHUMBORFFIL Vour A2 , MWW IEMAMRE Regr fEH. K
BT, Regr BUN |, RURBAR. Regr BOK , W KIS S BTN | BRI ON ,
KPR (H2 , TI AEUCK Regr AR T IMQ , BURIXFES S R AL 525 5 52 BME FE K520 . Regr
(ERR A0 5 AT 3t 5 v A S 15 F L 25 38 2 F S A5 51 BADFR) B It Bt AR A 2 o Fi B T 4 X 2% 1) 2 22 AR JEE AR A
s AL TEEVES T RE P

Vour

Resr

FB[

F‘FBB

& 8-2. i W E

_ (VouT — VREF)

Rppt = VREF X RppB (1)

833 EH

EN 5| H R4 H LMR514x0 P8 FIoe . S EMRT 0.8 V B |, 28460l ; B s shik sy |, IR
EET 1.4 V. EN SIS, AL T IFHEEZTRE .. {F LMR514x0 iz 47 ) 5 6 5071228 EN &R 3
VIN. 4V &F TAETERE NI, thiZEEAE LMR514x0 7T LLH JE 3.

VP4 RIS 25 TSR 40 T 28 Ren B Reng (1 8-3) ROVEE U EE ST R B2 10 A %5 UVLO 1. %4 UVLO 7
FEF 7 PR U T B . %6 UVLO AT Bl AT B O o] 32 47 B se B BB AR (11 s
FCHUKOP ) o AN | B TT RSN ARAS 5ok IR EN M NSSBLRGUE FRVRY. WIER , EN 3 HEREAT
VN + 0.3V.e TI AEWAE Viy A OV B JEIN EN B

—H] VIN
§ Rent

] En
§ Rens

& 8-3. HfERe EARLHENI RS UVLO

8.3.4 FFRHR
Al LGl PR #S RT M RT SIBIAT GND 51X LMR514x0 [T S #- AT i . 0 T-45 58 I JF M | B e
LB, 1S RN 2 BUE] 8-4 ik, R 8-1 45 T 1E4E fsw NI Ry fH-

1.108

RT(kQ) = 30542 x fqy(kHz)~ )
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& 8-4. Ry S5 M LR K15 R
*® 8-1. MAFREE Ry

fsw (kHz) Ry (kQ)

200 84.5

400 39.2

495 316

500 FFE R E R E AT 1.0V HIHUR
800 18.2

1000 143

1000 fH% GND

8.3.5 MR IEHinEH

LMR514x0 (1) Y5 IE S AR ETIRE ( PG S 5180 ) 7T A F 784 H S8 AR R Vu Bl N AL R Gk # g8 . TR
HH 7E R YA PR AR R A W A5 A B 2 F R DA S IE R S sh TR AR AR HLS . T BRI A T 7 Lk 7 B R 1 S e
( 1 GnAE 2 % AN B RS I R) ) I AR R bR G . FREEI R DT t g (( MRAEUEDN 35 us ) A% HUE RS A il K
HURIEF bR & . FB EME BRI HEE —BIEIR t pggeiay ( BAUEN 3.1ms ) 25 , HIFIEH IR ER N EH
.

FELJR IE 3 i AL — AN PR NMOS , 75 B — AN B4 B P 8 E R B A& (B R . ARIEFRZ , aTbli@d —A4
10kQ % 100k Q fHIPH K ER 2T 20V . WERAFTFE L DhRe , Witk PG 51 AFF &2 . 4 EN
POARAT |, br G s A . 78 EN WRHESPRS , RN AR T BT 1.6V (88 ) , HEIRIE
TR R KRN FELYE IE AR B SRR E R PR /N T B SmA.
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VOUT A
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110% —4—
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92% —J—-m il

-t

PG A

High = Power Good ——

Low = Fault -t

&l 8-5. & RIFIEHEIT

& 8-6. HUIRIEE I FITA (AR OV Hit)
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8.3.6 S M IH]. AL SCHTH ] A ZR 1R

BRI ) (Ton, wmin) A2 T ¢ ) Sl A SR 1] . LMR514X0 19 Ton_min HBEA 75ns. 5 SR Wi (]
(Torr_miN) ZFE EMIF AT R W AN 7] . Topr min 1B 9 135ns. 7E CCM i21THE0T | Ton min M Torr miN
P PR R T, T A TR AR TR

A SR ITIR I e/ B N

Dpin = Ton_miN X fsw (3)
A FCVFARITIR I BOR HAS A

Dmax = 1= Torr_mIN X fsw (4)
25 58 P R RN, B ITR A ROR Vi TTEE LR AR

VouTt (5)

VIN.MAX = X Ton MIN

A EIRIIRIT, AT iR AT D Vi

Vout ©)

VIN.MIN = T= g X Torr_MIN

£ LMR514x0 1, fil)x Ton min B Torr i i, SRAIPIRYTIRTT S, IX AT LA e die K o 25 L BB AR o 22
k.

TIEN R Vi BERSINmED . RSl R Ton min G, PRI SIS, [N Viy 4k8: T
o, XD ERR T A, W Vour RIFERT& A 5 HIF VG A .

BIEAR VN SR T EREORH S A b, SRR 7 RE M. RS IERIH Tope min Ja , PR SFRAT , ATTTAR
a6 SRR AN EZ . ERXMEIT , WA PUREKZ) 200kHz, FE5R 47 i i {8 LMR514x0 fi i # %
REASE FLE LIS Vi KR BRI O N PR FFASE , AT S SE AR A U B

FER AR IR R E S AR BB OL T, fow BN, Vin wax FETHRT S T Vin min R PRI

8.3.7 BEEHE

LMR514x0 L4 E 25 B #22, CB 3| JIA1 SW 5| il [a i)/ 2528 =il MOSFET 24tk IR 5h B
Fo 2@ MOSFET il HARMIF ¢ Fdny , B2 Asdsat. @A 0.1 uF EZSHEEDS. TIHEEMH
A EE N XTR 8¢ X5R. U5 L 5N 16V B @ B & s, DATE 38N I P R H s 3 Tl PN CRAIE AR 5 ) P RE o

8.3.8 IR AE IR

LMR514x0 £ 1 W {E M A S R BREL | T O9 AR 3R St A RS DR, IR R de K i A9 PR UL
R AL T 177 0 P s L VAL A B R SO ) S A, A (M A PR A U O ) A, DABR M) B e R B Kt AL . B
JEI ST AL BR ) FH i, 1 B S S - R R e

el MOSFET o ifit O e i iod e {1 Pt SRS s AU RF PSR SE B o 24 v T S A B Vi P () J Il , el
BT R R RENIFRBAIN , m TR SIREBCRES (EA) ERBRME 5 M2 AT . AREZ
VEAE R, TS A8 HEA T 5% 0 FRLIAT I B 52 S5 KBS B P BRI s (ELEAEL ) PR

UEAh |, IR MOSFET (1 M it #EAT R JUAN M 42 o IR ¢ Sl | s AR R . A SRARMI ¢
) FLAE T O JA 391 AR v AR AN AR PR ) I Lmarr , REAS OGP ARMITFIROREE I8 | AT A LR LIRS BT
B, LR AU AR TR A SRR s e PRJE , (ROUJTORRIWT , I RAE 2 BEIX I () 2 J5 Sl . 8
ILs_Lmir &, WEELAN A B R I PR A P2 SR A B B R At | JF AT LB 450 7 TS
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lout MAX = —""75 —— (7)

R R RS T VRer 11 40% , RONFF 56 ALt %4 128 ANARIME ILs mir , IF FLITAL AR5 B8 X 22 8k
e TEMWIEERRT | Bt ok IS EW SN 1A Thccup ( MAUE y 96ms ) N — B LIRS |, KRG
LMR514x0 £ SR B 8. 0 F ik i ol S B i B i AT SR A, I i s A, Bt i v 2k . b
SR AT PR ™ B R S R I THEE |, B b gt vl 52 BB A 45 3

fE FPWM &, EUERES AL AT LU B . i IR I AR S R PR s e I, RO OCKE G, m il o
SERISE . F AT RN T S AN 52 3 K B 1) LA PR S

8.3.9 KEF

£E R S HL I T B LA N VRV FELRL S LMR514Xx0 Al N B« B0 B2 AR 3 s F el b R N 2248 T
PR v L R SRS . UK RS ST E] A Bms.

8.3.10 okl

LMR514x0 #2444 W The |, DUEELS IR T 160°C B R 28 4F . E AR FET 78 H 06 iy i #5422 1k FF
Ko MEMFIREEFEZ 140°C LN , #3006 5075 5 th P 350 2h FR s 421 il 81
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8.4 B IhEEAE

8.4.1 L=

LMR514x0 () EN 5| J{Ia] 424t (g ST/t HI ThRE . 24 Ven 18T 0.8 V I} | 284F4b T oeiiii . LMR514x0 it%H
VN KBS E RS (UVLO). R Vi HEMKT 3.4V 1) UVLO BIME T |, s & %M.

8.4.2 IZATHER

2 Ven M Viy BT % B TAERER , LMR514x0 4T TR H3 LMR514x0 ff fil .07 5024 EN 51
BEHE VIN . B AREAT 4V 2 36V (LGN | sl s iEibs g ash. w20 78.3.3, 1A
AN ¥ XL TAR T PR (5

FETAERAN |, RIEAEABIRAR , LMR514x0 KR ILL R YRR — -

1. ELFEERA (CCM) @ FrRBRE g , iR B R Sa i —2 (3G PFM Al FPWM Ji
)

ANELFIER L (DCM) : 24 F g /N TG0 (8 B IR 80— 20, FFOAIR [ e (& H T PFM RRA )
Jik AR A S (PFM) B 38T, JTFRIER R (SUER T PFM A )

o il ik 5 TR AR 3 (FPWM) © E B HEE U3RAE W IRERI 264 R, R El e (SGER T FPWM A ) .

8.4.3 CCM &=,

2 B LU R T Ve DA FRLRR RS FLUAL IR — 2RI, LMR514x0 #4k i 2E T (CCM) ig47. f£ CCM X F |, i3
ATARER T R, i RSO Rl , LMR514X0 [ 85 K H HLdii o 4A 5K 5A.

8.4.4 BABIEST ( PFM fiiA )

XT PEM RA , 2478/ T COM BT ffy e Ui HL RS FLIAL ) — 2B, LMR514x0 K AN 144 il A 50
(DCM) ( M Fx — % 1 EA X (DEM) ) Figfr. 76 DCM BT T |, HHIEBHREE s 2o ( HAHE
100mA ) I, IRIIJFR K0T, DMESR SR .. SR AET RS PWM BRZ 7L , DCM Ry il b JT 5G4
FEAN S HFE -

FER T BISAT WA, 2l Bk of A R ] (PFM) B BLZE SRS R RORIE AT o 2408 B A i T 50 I 8] ton_ min
B e/ NMEAE R IR lpeak win (7T LMR51450 , #7448 1A, Xf T LMR51440 , #E0y 0.8A ) I, &4
S PRRTT R LR B R ARE o 7 PEM SR | BRI TR, PR RS 2 BRARTT MR, DAE R R dam
HUERE . BT ABOT R R E T, PEM 8178 0N IR R & it — P FEAIK.

8.4.5 BHFIZIT (FPWM fRE )

X+ FPWM JiiA , LMR514x0 7 70 Bl N 8UE7E PWM #530. BIE7E S 84 F |, it fo v o Jsas s it S 6 4L
IEETTE], SRR FFZAR S AT . AP 7R R SO0 I OEBCR BRAIG R i R R T R E
SE R L TR R o

rOD
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9 B F A ST
&k

PR RLFTR 43 o 145 AR T T1 38R Ya L, T AR ILAERR A e . TI % N5 S
SR IE T IS . 2P BRI , AR R TIRE .

9.1 MARER

LMR514x0 & — 3K Bt/ BE b R340 8% o 122818 5 F 8 55 m 15 N L R 3 0o R B R B L, K%
HHLR N 4A 5E 5A. DL RS RE AT TN LMR514x0 & #6 oot WA LA WEBENCH® #1144 i 52 8% 11

AR TR, WEBENCH® 14 FIE AR H i R I M 22 S e -8 e . AR E 2 H4iE R, i

ti.com.,

#HiE
BrA AU, SNCLUT R AE B e P A E T A . AR SOVE TR E MR T
MISEPRia 2y, AR HUE B E . RN E R RA X7TR 8UEL A T ESR B &
Aawe PR 7 IEWNEZAREEWS , s R ER R A R KSR . EHRWE T , A
W N XTI, BORHISNFE RS B i A€ R 2 i O 7 FE BRI 2852, AT LU IR
ZAHEEG , MR AR REIEBITFRAE . ] DU R A S L RMS B ER . 24
B FATAT L AR A 2L A O B AR FE AR AL, AT ORR B A0 r 2 R e /M
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9.2 RN A
LMR514x0 R TR @AM oA, BV AT S B 8 7 Rl %) P I Pl e 2 460 ol ] e i H P 1 o 1] 9-1 IR T AN J B
.
C'NI T Cue EN sw
- LMR51450
| RT FB[
Ry
4—[H PG AGNDI:E
PGND
Y
& 9-1. 7 %
AR TTAE A R R R SR, DA S B R A B R AR A . TSR 9-1 ISR 9-2 SRk th gk A8 o ki
,
% 9-1. LMR51440 (] L 1 Coyy SLEUE
fsw (kHz) Vour (V) L (uH) Cour (uF) (¥ Regr (kQ) Regs(k Q) Cer (PF) Rer (kQ)
3.3 47 2 x 47 100 31.6 33 1
500 5 5.6 2x33 100 19.1 33 1
12 8.2 2x10 100 7.15 33 1
3.3 2.2 47 100 31.6 22 1
1000
5 3.3 33 100 19.1 22 1
(1) BT TREBRSR. T Cour [HIR AU M1 .
% 9-2. LMR51450 [¥] L 1 Coyr 1 Z{E
fsw (kHz) Vour (V) L (uH) Cour (uF) (¥ Regr (k) Rege(k Q) Cer (pF) Rer (kQ)
3.3 3.3 2 x 47 100 31.6 33 1
500 5 47 2x33 100 19.1 33 1
12 6.8 2x10 100 7.15 33 1

(1) ERMMEATREEER. FTH Cour HBREHEMHE.
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9.2.1 FitHER
T B RBIS T AR PR . AR ET R EE R 9-3 T ATFI KIS EUE NS L.
% 9-3. ®it IS

BH il
BINHEIE , VN 12V RE |, JERE A 6V 2 36V
il IR , Vout 5V +3%
BRHIH AT, lout max 5A
s/ Tl 1.5A £ 4A 5%
By L TR S0 0.5%
BAT A 500kHz
9.2.2 A ITIEFE
9.2.21 i BIERE R

LMR514x0 #1440 H F s T A AM g L PH 2 T 2% P 28 BEAT 5 o 20 IR 2 2% Hy b S 15t FEBE. Regr AT s 5 HLFEL

Rern = (Vout — VREF)
FBT =~ Vegp

X RppB (8)

¥ Regg MHIEEN 19.1kQ. LA 4 T S % E A 5V H Vrer = 0.8V I |, Regr MME AliEE AL 8 tHHEA .
BT IZ AR LB HAE N 100.28k0O , BRI T FR7EE 100kQ.

9.2.2.2 FFHHTE

I FF AR i, AT DA /N B R ES A SE N A R g, DR R T RSN A S . H
&, BRI AN L R 2 W TF A E |, M B AR AR 7 R CR A 2 I E . RG22 R T4
JHL YR T O B R S ) [A) AN H S FarHE R R AR AR ], a0 A G 1] RSB 5] R Sk T
TR Ak B T A ZR N 500 kHz. RT JTE4ERiA A 500kHz.

9.2.2.3 AT FE

PR 2% e e 1 S EOE RS AT AT RMS FELIR . R H T 0 S0 F R DG WA A i, TfE « SO FLIRBE S
BN FELTR B TR N, DR R AR B R B N HR R R B HUER Ly TEF A3 10 SRS RS 1 B
M . Kinp 72 3R FEL B G IR AE AR XS T 23 F B KB H IR 1) R 8. Kinp 1O & BRAE L A F 28 SZ BRI B K louT
] 20% % 60%. (EBFE IS RERVEE IR, RMS FIGAE B RS T il BEAR o FEL RS T AT HEL AT DA 200K T U F
PR 1l ZKF o

Air = VouT X (VIN Max — Vour)

lL = (9)
VIN_MAX X L X fgw
VIN_MAX — VouT Vout

LmIN = = X (10)

lout X KIND VIN_MAX X fsw

ABORL | BT PG LR, SCREIE B T LSRR ASIIRLI S | R S DCR ATHLI RS )
B, TTSCBLEE S B AR MU 27 A KPR P TR0 | WATE B M R A (L AR ot
TREOEROR | BRI 27 T A BB HE. (E Rl — Mt gl | TR HUR LR LR RO
SRR RIS % T W V), T1 RSORS00 B B SO . K 0PI R U T
e LB R L

et Bl ik £ Kinp = 0.4 THELH A0/ N HURME Y 4.31 w Ho S B0 Al S50 AR HE 4.7uH D)2 B JES
RMS HLiiH 6A |, HATH N 10A.
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9.2.2.4 i B EFE

et EAES 2T LC JEBAIERCAE M o SR AT RE sl N AL AE , DA AR N ST o i AR #40 HH HE
#aw Cour , BUONE EEGUMIREA fay th A IS S0p . PRBRASE 1k DAL D a8 v e A 0T 1) ) o W R S ok 55 R e i i
HL R SO A b AR e — BT 2 o LR SL B L i e Y P 2 R S AR IR HEL B (ESR) JE K

AVOUT_ESR = AiL X ESR = KIND X IOUT X ESR (11)
T30 53 EH PR FRLR SO it P2 AR TSRS i

Ay, _ _Kinp XIgur (12)
8 x fow X CoyTr ~ 8 X fgw X CouT

AVoyr_c =

HL R S0 R I A 2 AN [FI AR Y, TR S B U U S0 /N T AN e 2 A

URR AR GERG B R 1A R s U O A7 AR K A R R AT DR I $R A, U P O RS2 RS T RE RS PR ).
RARPTERIN , it A 2 5% 7 PR PR T B8 S /KT i Y R AU ZEA AT o P AP A B
B)\A B 2 I B ] SR HL A LR TR 4T 2 LI A] R S BUKCP AR SR . AR A AR S K, BLRfIE 6
BRI 2 , DOR A IS OREFAESR VU BN . 23013 o THRE Vour IR #h 3T 5 B0 fie /N e LA

6 X (IOH —IoL)
TswX AV (13)
SW X OUT_SHOOT

COUT > i X

Hr

* Kinp = HUBRSUR IR IS R 3L (Ai/louT)
o oL = FERBEA R A AR AP g IR
o lop = FUERIBRAS IR ) R T A H R
* Vourt sHoot = H Frfith H i vl R

JH:&‘H_E—_\‘@IJEP , E*ﬂ?i@ﬂj&&% 25 mV. 'fFX]& AVOUT_ESR = AVOUT_C =25mV , ii?% KIND =04. @ﬁ/éx\ﬁ 11
AFHEAKRT 12.5mQ ) ESR |, 81 20 12 7743 AR T 20uF 1) Coyre X T HEBCH A H ARRL AT R
AVOUT_SHOOT = 5% x VOUT =250mV. AfL@EE AR 13 iHEE COUT ANF 60}JF0 R B Rk ) Y A A ™
Febrd it 60 uFo HEBIREAT , RifEF ESR Jy 5mQ IUF A4~ 33uF. 16V, X7R Fi & 25 25

9.2.2.5 BN AT

LMR514x0 #3475 2 D2 D AN LA A A . SIS i A a8 (LA WY 10 w F BC0E e TI LA
R 2% B RS X6R B XTR 2 il i P B LA . LR S UK T i KN L o M4 8 H 2 28 1Y)
BRI, TI U R A GOy S KN B IR A 5 o SR BETH I AN AIUE HEUB 9 50V 1) 4.7 u FL X7R HLA B A 8%
TENSNZAR AR . SRR B (ESR) 2908 10mQ. A —AMEN 0.1uF WA |, T ks |, 4+ M
SR AT RESEIL A 5| IR -

9.2.2.6 B

A~ LMR514x0 W iTH4R 7 22 H 25 -5 4% (Cpoot). WU FHAIUE HLIE A 16V BE R 0.1uF HZA AL . HEH
T SW 5| A BOOT 5l 8. AT MRl et , B2 HALRUIUE A XTR 80 X5R 250 H A i &
o o M R AR B

9.2.2.7 RIEHUE R E S
ZAYR)E (UVLO) it Rent 1 Reng MIAMEE 20 IE R4S . UVLO A RANIME , — A& TN Bk i /has
KA B, B —ANE TR RN e e . A 14 WTR TR E Vi UVLO HLF-,

R R
EBT + RENB (14)

\' =V X
IN_RISING ENH RENB
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LMR514x0 ) EN LFHBI{H (Veny) WEN 1.25V ( #8UH ) o A Reng 5 21.5kQ LU AT RSN K B HLIE K5
NH. IR AT 8 Viy UVLO HSFN 6.0V, AT U A A 38 15 55 Rent HIME

VIN_RISING
Rgpr = (V_ET - 1) x REng (15)

R ER AT B A 81.7kQ |, LI 82k Q [bniE(E . A N EE UVLO BI{ESET 4.8V, WlH 25
16 THEAFH , Horh ENIBHFHLE (Ven nys) 79 0.25V ((HLAUH ) -

REBT + RENB
VIN_FALLING = (VENH — VENH_HYS) T (16)
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9.2.3 R £k

BRAE R AU, SR &MEH - Vi = 12V, Vour = 5V, fsw =500kHz , L = 4.7uH , Coyt = 66uF , T =
25°C.

K 9-2. TSI S &l 9-3. WHEI IS0
& 9-4. i1 Viy JR3) & 9-5. f EN 53}
K 9-6. i BRFS & 9-7. LIRS
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&l 9-8. ZE Bt R & 9-9. FEKE
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9.3 MLFBitSLB

ANELERE 5% e KEUE

ANEHBI &z T F

ANE#E ESD 4.

HEME EN SN B2,

AL RSN R, AR E R TR .

TEBSTHENA =211, E BB R R T A Fa B Ao TN TREITBE R SR = 35 B & X & Al PCB
i RHEATIES , DL Bh I 100 H B R .

9.4 HLIFFHZEIN

LMR514x0 0] 7E 4V 2 36V K4 N B 5 RV B Niz47. i N BE At RIF T | BEAR 2 iR N I
HARFF R R A SN IR I ZUR AT /DS |, DA RSN IR A S 7E LMR514x0 HLJE FELE B3GRk 2
R IR, AT 5 S 3R A UVLO #bsfi R ARG B A . Wi N BB 2 LMR514x0 i#8id JL3E~F |, A4
BT B AR A , BB R BN R EF RS KERBHAENARMEHFARE , H—Bik#F 47uF I
100 1 F [ HEfR R4S

9.5 fi
9.5.1 #i 1R

f (AT JR R A B IR BT (K — DN E . P RTRGE R I IR R 4> PCB , SEBLH (i U AR R e A
PERE , I B R PR EE s N AN 6 ZE ) EMI

1. HINFERHA Cy AU T BESELT VIN 5| JIF1 PGND 51 BARE o i\ B 2835 R H P28 25 1 e b 06 2006, 553
3 PGND 5| B J5y # T0J= 11

2. FB 5IIM AIE LT . I FHPEA Regt Ml Regg M AI5EIR FB 5. 4R 51800 Vour IR R
e, I B 1) Vour EATARIN . Vour M BRARL B Y i, Sl NBRIUZ 34— — 2 h il

3. WRWRE , L EAE—E A I YT 1 g 7S B O A A2

4. Vine Vour MHEHLE ZIE RGBT BT o 3K TR/ e e i N B30 B 4% L 1) LB PR R4 iR R

5. AL RIS AR B FLR TTUZ Fe 1 T #2 3] PCB IR Z Bt Fiin. wnk PCB A
AR, AR LA FLIE T DR S| N R BT . B O/ T ORI B IR X 2 08 K, R 4s
RERFFAE 150°C BA T

9.5.1.1 T4 EMI 1711505505 /7

EMI Hg 582 e FR A A R AR AE T SR B e rh RO KR R R 2R A K P AP B A TR RSB, EMIT g e
A5 SE ST A N S 147 BB T — A e A B 55 B L A T A LA D v R AR A AR AL R B AR BR AR . RO RESEIE VIN
5 AN PGND 5| JITSCE — e AR R o5 g L A4S, 2R EMI I SCB T AE .«

ERE R A SW 5| L SUR AT RERG |, JF H. 96 FE B 2 DU S s it i A2 B il G . 200N AL 5
PR P R AT R BB A (FR ), DUR AT BB N 27 AR P . it FE 25 2 DA 2SI L JRRBR 11) Vout Sl E. | IF
R [E AL 2 PGND 5] .

9.5.1.2 REFHEMH

LR A PR IS S ISR AR IR MR S UKL, VW ORoRE PR ) AR SEIE FB 51 M AN SR IR U E . FB S R %=
BORE M ANSG , B, BJE T aBlsu s, SRR UK. ik, /£ 5L FB 5| A7 B BCE FRH 7 28 ml
/N FBAG S IATZR L, IR AR 5 o dan 1 R R ARBHPTT  , BRI R IEs NVEZ K, A Vour 2
HLBHL 70 s 2 PR B A PT A — R

G0 SRR G B (10 FL R B R AR 0 S s ) S AT AN oy b R I A 2 16 s B O R B o 0 A
JEE o A ERF S ot H B 73 e 4 10 B A DU 2 02 85 SW 15 RUB AR AT LR | DA G gty A7 JF G 75 ¥ R BB 5 T
Yo, AR BRI/ 2R AR o 240 ] v e PEL A SR i B At R, IR — U B . T S 0K L AGL I A 2R A
FLBE 70 T Al ELAE 5 HUBER AT SW A5 BRI AN 0 55— N2, BUEAE R BHE AN FLIRER/SW 11 i 2 148 [T B
NP 2R R Y HUR RO ER AR P B il EMI RS
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9.5.2 7 R~
Top Trace Bottom Trace VIA to Ground Plane
[ — — — .

9-10. fi /%
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10 SRR SCRS S HF

10.1 244

10.1.1 FRF

10.1.1.1 {Z/5 WEBENCH® AL %%l 7%
sdi At | 8 LMR51450 #314:3:£% 8 WEBENCH® Power Designer 82 & il %1177 & .
1. ERBANEAHEE (VN HHEIE (Vourt) AldH B (lout) ZoR.

2. fERCA LS REAZ RIS, e, & SRR AR

3. BRI BT SRS (T1) HAh T 47T iR v )y kAT He .

WEBENCH Power Designer $2fit 7 @ Hl| [R [ |, 3251 7 SR A& Aot D5 i 0 RHE
EZHIEN T, ATHAT DU EAE -

o BITHAME , WEEERL LK R

o GBATIVEEREMT L, TR HER AR VR

o W R A R O R L CAD #aS H

« FTEI PDF #& AR BEiHRE I S5 R F L2

¢ WEBENCH T E )itz 5 , 515 i www.ti.com/WEBENCH.

10.2 SCRY S HF

10.2.1 A 3CRY

152 LN AR SR -

o INALER (TN, HFFABFA G5

o BINALES (TI) , SPEEAE 4t LB P S H HE S R AT i 7 26 75
o (EINAXES (TN, QT 1E/H AT IE B P15 2500

10.3 BN HTE A

BRCCRY SRR A |, ESIE ti.com ERIESAEF SO TE . s i AR AR | RIRT AR A B S R
MU E., HRENRMVEME R | EEE A BT SR S BT il

10.4 SZFFHIR

TI E2E™ S ipin 2 TRIMMEES L TR, il HENEFIRERE ., L 6iE MM, SRINEM
AR A O 1] AT AR T bR R B .

RN AR RS TERE IRERE” 24t XEENEIFAE T ERMIE |, HFEAR—2 &k TI WA 533
THH (B ZEK) S

10.5 FE
TI E2E™ is a trademark of Texas Instruments.
WEBENCH® is a registered trademark of Texas Instruments.

AT E AR A E S H AT BRI FE .
10.6 & HHEHE S

FH IO (ESD) AR XA L . AR (TI) EEUCE IS 24 TS5 5 M kb B AT B P ML o 1S S0 5 T ) ek B
A RISERLRE | TR AR IR R B .

m ESD MR /NE SEGUNMOTERERE S , KRB BARPFNEE . W% R B T e A 5 22, XEFNEE MM S
O G R] R o P AR R AT B RS AR AT
10.7 RiER
TI RiEER AARERYIH IR TARE . &R AE .
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1M U BEREAATITEE B

TRTEE P BPREATIAE S X EE DR AR A T R . AR AR A AT, H
ACKRSTRGATIET o« AT RILEAR R BT aShRAS | 152 0 A2 1 3 A
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i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 9-Nov-2025

PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ )

LMR51440SDRRR Active Production WSON (DRR) | 12 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 150 L5144S
LMR51440SDRRR.A Active Production WSON (DRR) | 12 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 150 L5144S
LMR51450FNDRRR Active Production WSON (DRR) | 12 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 150 L5145F

LMR51450FNDRRR.A Active Production WSON (DRR) | 12 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 150 L5145F

LMR51450SDRRR Active Production WSON (DRR) | 12 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 150 L5145S

LMR51450SDRRR.A Active Production WSON (DRR) | 12 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 150 L5145S

@ status: For more details on status, see our product life cycle.

@ material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the Tl RoHS Statement for additional information and value definition.

@ Lead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer: The information provided on this page represents Tl's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. TI has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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https://www.ti.com/product/LMR51440/part-details/LMR51440SDRRR
https://www.ti.com/product/LMR51450/part-details/LMR51450FNDRRR
https://www.ti.com/product/LMR51450/part-details/LMR51450SDRRR
https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
https://www.ti.com/lit/szzq088
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OTHER QUALIFIED VERSIONS OF LMR51440, LMR51450 :
o Automotive : LMR51440-Q1, LMR51450-Q1

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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http://focus.ti.com/docs/prod/folders/print/lmr51440-q1.html
http://focus.ti.com/docs/prod/folders/print/lmr51450-q1.html

GENERIC PACKAGE VIEW
DRR 12 WSON - 0.8 mm max height

3x 3, 0.5 mm pitch PLASTIC SMALL OUTLINE - NO LEAD

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4223490/B
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PACKAGE OUTLINE
DRRO0012G WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD
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NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.

i
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EXAMPLE BOARD LAYOUT

WSON - 0.8 mm max height
PLASTIC SMALL OUTLINE - NO LEAD
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NOTES: (continued)
4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature

number SLUA271 (www.ti.com/lit/slua271).
5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.

i
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EXAMPLE STENCIL DESIGN
DRRO0012G WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD
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NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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