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20 o dl — FPWM, VIN = 12V 20 // a4 — FPWM, VIN = 12V
10 i — FPWM, VIN = 24V 10 e — FPWM, VIN = 24V
0 — — FPWM, VIN = 36V o —] — FPWM, VIN = 36V
0.001 0.01 0.1 1 0.001 0.01 0.1 1
lour (A) lour (A)
fsw = 400kHz Vour = 3.3V LMR51410X fsw = 400kHz Vour = 5V LMR51410X
B 6-1. 3.3V B 3R 5 A AR AR R B 6-2. 5V BRI 5 AHAERMMKIRR
100 100
90 = o N 90 L
80 | A 80 — L L N
g L L/ NN
~IN
70 A 70 e
R 60 / X 60 / 4
= g e 7 /
& 50 A 3 50 A A
8 bl 4 3 | 4 — PFM, VIN = 12V
2 40 7 — PFM, VIN = 24V £ “0 A 4 - PPV VIN= 24V
30 LA 30 A A PFM, VIN = 36V
% — PFM, VIN = 36V P ,//
20 v va 20 A — FPWM, VIN = 12
" |~ — FPWM, VIN = 24V . B2ty — FPWM,VIN = 26V
o — FPWM, VIN = 36V 0 — — FPWM, VIN = 36V
0.001 0.01 0.1 1 0.001 0.01 0.1 1
lout (A) lour (A)
fsw = 400kHz Vout = 12V LMR51410X fsw = 1.1MHz Vout = 3.3V LMR51410Y
& 6-3. 12V B 5AMBERAKKR E 6-4. 3.3V B X5 A B ERMAKIRR
100 100 |
90 90 - =J
| — 1 1 = TN e T
80 |~ 1 i \% 80 L — //: H
70 b A v 70 v
< 60 / N A L 60 AN A
g "1/ < 4
g 50 = / L4 & 50 >
S by / — PFM, VIN = 12V S Vi /
S 40 G 40
& ALY = PFM,VIN = 24v £ P2V — PFM, VIN = 24V
80 SRRVl PFM, VIN = 36V 30 L
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7 VE4NUL
7.1 MR

LMR514xx #5448 & — 2K W 5. 59 W [R) 20 B EL I B IR A e gy, LAEFRIEHLE N 4V & 42V, LMR51410 REfiE LA
JEF /T RS AR EL 1A B fEER |, 1 LMR51406 feigdeftmik 0.6A MI#Emik. % &5 EA1EH
FHFN B ZARA . GRVELUE S | 5B R SR

LMR514xx K [l 5 A2 0 A8 A 2045 1 . PFM RRATE R ki 23N PFM AR SCOR 52 B = 0% . FPWM RiiAs
A LERR A B2 N SEBUR St F TR S0 . ™ P i o T T R S T SRR . % g BT A ThAE | ATy
Ay )3 R R A AN e

K5 AE REA N SR8 B S5 AR N SRR N R348 T RyE H 5 TR st . AR R s LU JLI

* VN RIESE

o IR BR

o Wreps U I R

RPN B TR B D AN T, SIS % RT SE B B PCB AfiJ&

b
7.2 DiReTiRE A
EN
—
LT
VCC
> < r
1 Enable Lbo :Ij VIN
Precision l
Enable [~ h > 1 1CB
HSI Sense
Internal
SS
EA 5 )
——4
REF A _
—» Ro R H [:
v v [
SD uvLoO L
FB [ o
Ce
>
PFM PWM CONTROL LOGIC o [sw
Detector ™
Slope
Ton_min/Toff_min Comp p
Detector Freq HICCUP Zero
Foldback Detector Cross g —‘
A Y
[
A4
Oscillator LS| Sense
FB
1
Lt
GND
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7.3 FeMEULEA

7.3.1 BESNFIE (6 BRI

LMR514xx [ LA iz 47 Wt B f 2758 77 fE R IE 7-1 W IR . LMRS514xx A& — K AP R e ds , HA SR
il (HS) A (LS) 1% ( FIBEE928 ) « LMR514xx il i Al F 52 7% (1) o 25 E AT IF s A A NMOS J15% , 3k
RO s ST S E , SW S HEE LT EZ Vi, S ER i DLERMERER (Vin - VouTt)/L
BN M TF e bl 3 H 2 RO PR AR e fE 20 I il 9 FEIX I () J of 2 S0l . o J R R0 e R 0 7 5% AR
E Vour/l B . BEIEEHSEHSEON S D = ton/Tew » Hm toy & mMIIT 5 S@ N 8] |, Tow /&%)
o Bedn R m A BOE I R S b D ORGERFE R it R . 7R ] ZRSHFE R EAR IR R RS Heds b, D St
JE R E E ) SRR D :VOUT/VIN°

Vsw
A

Vin D = ton/ Tew

SW Voltage

ton torr

v

Inductor Current

t
0 >

>

B 7-1. EEFEME (CCM) TH SW 3 S fl B BRaS BRI T

LMR514xx R FH [i] 5 551 58 0 A P R A s o o e o PR b o s o R B i 1 L R 2 2 8 0 U PG o 2 Sk S K
Tl P L VG P U o e 000 S P 0 R R, I U A P R R R AT B AR A o s 0 R 1 S
). FE RS A NIAME D BE | T BN O, BEUE R, JF BT DUZE SR & P A R A AR R LT
e TR, IEWAEAMHT |, FHids IE e R TE. ERAHLMH T , LMR514xx KLl PFM #520 T{F K
YEFFR R (PFM AR ), 300 FPWM A5 T AR RSB tH A R 00 7™ 2 i H r s 8 75 R 8 1R T S8
( FPWM fiiA ) ©

7.3.2 WiFHIHY EE

NTEEEAS TAERFE VO A AR s A R fr s, B (A 7 — A 0.8V S & L L (VRer)o SirH HUE AT
i Vour 1 FB 5l BRI A R A T e B . TI @#UUERHAZEN 1% HIEE REUCIBEEEEN FB 4 K48
MR BT 75 10 20 R 48 F I B 6@ IR HE B Regg , HAEH 7 #2501 SRIF S S MM B Regre Repr M BGERH
10kQ 2 100kQ. 7E PFM @ r#i T |, WR T EIINECREIK Vour RIAHEIE |, WAEABMKE Regr H. 7EK
BOEEMT , Regt /DN |, ZCFHBAK. Regr MUK, WL AOBEAS EIGE/DN | R 2SR 0ERBCR IO B | X —
MAEHAR. HE , TI A& Regt H AT IMQ |, IXFES Al BHES1E A 5 2 2 R0 . Regr UK | St
T BT M T M 5 BEL 3 381 B S U 5 | A PR S DR B AR AT 2o FELBEL 20 T 8 DX 5% PR 2% 25 AR IR, P A0 A s 52 i i 1 #
JEVR
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Vour

Reer

FB[

RFBB

B 7-2. i EwE

(VouT — VREF)
Rppr = vz ¥ ResB

7.3.3 fE55

EN 5] B E 35 LMR514xx B8 fRHEEVE. JEEMRT 1V ( 83E ) &), 33P5 W E R aFEes
HLE R T 1.227V ( #BE ) o EN IR S, AEETIFEESEZRE. f LMR514xx T1F 15 4 5

7N

TrE¥E EN JEHS VIN. 24 Vg & F TAEVERIA R | ZIEE 7 LMR514xx HIJH 5.

VF2 S #SZ 25 TR FAERE 73 £ 4% Rent A1 Reng (B 7-3) ROV SIS E M R4 UVLO H°F. &4t UVLO 1]
FIT iy s AT R A IS AT A R . R GE UVLO W] F T st AATTIAA O& AT S22 AT s SEBL R YR AR (91 Fi vt
JBCEHLSF ) o BEAN SR AT AR IZ RS 5 OR UK EN S N SR GE £ A LR

&
EN 51 HEARS ST ViN+0.3V. TI AREHUAE Viy N OV I EN HLJE .

—H] VIN
§RENT

1
§ RENB

(1)

K 7-3. B AR R RS S R 4 UVLO

7.3.4 RAT-FIENT ] BRI ] FITE YT

BRI ] (Ton_min) A& T @I OC A] S8 i) S LN 1) . LMR514xx 1) Ton min SEHUME N 80ns. i K 5K Tl (]
(TOFF_MIN) SEFR ST O 0] S (1) 5 o B[] TOFF_M|N 1% 200ns. £ CCM igf7 iR | TON_MIN A TOFF_MIN
H PR 1) PR B A T, T3 TF R R AT IR

AFCVFIR IR B/ A N

DmiN = Ton_mIN X fsw 2)
A FVFIRFATIR K A
Dmax = 1 —Torr_MIN X fsw 3)
S5 E PT R RH H FLR I, AR ATIR I EROK Vi ATIE I LR A RS
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Vout
VIN_MAX = (4)

fsw X ToN_MIN
AN YT IR, ol RO EA D Vi

Vour
1—fsw X TOFF_MIN ()

VIN_MIN =

£ LMR514xx 11, Ton_min 3K Torr min il JG , LSRR ITIR T 58, 3K AT BB ok o 22 LU B PR AR de /N o5 22
k.

SN B VN BRI o 72BN AR Ton min Ji , TPRIER S TGRS, R Viy 26871
KPR T B, AT Vour BREFERFG 72 4 AR ETEEIN .

BIEAR VN 260 T EEORA S A b, SRR 7 R E M . AESTFIAE] Topr min Ja , RIS FEAG , ATTAR
P REa 6 R A . AERXAMEOL T, AT DK 5 K2 200kHz,  SEMR TR V6 B LMRS14xx i it
F e AE IR LIS Vin KW FRAR S 00 T PRAFRSE |, T SR A 280

TER AT IR IR R 2 i R IO | fow N, Vi max CEETHED , 1T Vi min 22 B
7.3.5 H#&/E

LMR514xx BB LRI B2 FE2s . CB 51 SW 5| Iz 8 /N 538 il MOSFET ek Ikal i k. 24
il MOSFET < b BARMIFF o< S , B AR A H. EIHEH 0.1uF B EAS AR, T HEEEH BN R
SN XTR B X5R. 452 HL N 16V B i A M e L 2, DATE B B A e 3 Bl P PRAIE RS O T g o

7.3.6 WA R

LMR514xx $&5 1 WA MR FUES VR BRAE , ATOuasPHR Al SO ER ORI, JF PRl Kt A . B IR
IR AL T [ 1 P i P AT A i AR SO ) S A e R A R AL DU i ) AR, AR ) e e 25 11 i K o LA 32
AT R B P Tt 8, i i S U T RS

U MOSFET a2 it -7 e i ek Ve i PR RS S 1 RO AR PSR S B o =2 v (D DR A B 5 Y et 1) 5 g, 2 Aer il
FmMITREBR. BANTFRBIN , STkl SIREBORES (EA) IERBRME 5 12T . AREZ
VRARME S, TS0 L 7 HER . RNTT 5% AU (B R 52 B K B I (B FRUAT BREL s pr(ocy (& ) FIRRM) (15214
HAIFIE) o

BEA | IR AN MOSFET [ M B AT A PUAN M 42 o« 4 IRIIT ¢ Sl | AT AR T . an SRAMI I 5%
e LI v IR R BREL Iis viocy » WHRAUTFSRA S AETT 50 A I 45 RN T T (18200 /2 “TH7 1 ) o ARMITT SRR
I, AT RS AN T R B, BRI R T s viocye A, RO RIOT | T OGAE 2 SEIX
1A 2 JeHil . B3] Iis viocy i » WEEAIAE IR IR PR BE A ORI | JF AT BB 7 125K 6 AT H

lHS_PK(OC)2+ ILS_v(0c) (6)

lout_MmaAX =

IR B HEEAR T Vrer 9 40% , IRONJT 5 RFUR IESE 256 AN Ins_pr(oc) » FF ELWTEE iRt (R B 4
Bos . W Bt & R I S AEWTSEI 8] Tyiccup ((MWRLE DY 150ms ) A —ERFFRHPRE , AR5
LMR514xx 22X UUR 3. W R it sl B s b oL AR A2 AE , WIS 2 R, RIS O K. sk
Qs B AR ™ FE AU A A T RIZOFE | AT L2 Ao B4R 52 198 7 f 4 5

XT FPWM A, FUBES B AT DO Ul . iz s At (IO B F R AE. ILsnocy I, AROUTT S5 Wit T
NGB o IZ AT RGN O AN 32 K 1] IR RS

7.3.7 %530

B P 2l L T I A AR LR R R LMRS A 4xx A A\ FLIR . RS Bl A I A SR 1 U A B R 22 T
T P AR P RO S BII . BULER S BN [E) D 2.3ms.
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LMR514xx J&7E L FUF AR R A S T R P TH BRI ] Toce gk ( SEALME DY 33ms ) o MR ILRE | R4 K
H AR Vour FIRLH R IRV R & KB L DA BRI OR Y, ST BE S AR AT E N IT Ui S 3 R H 30
BEAF R AEAS T e 2 g R 1 LR I 0 N R EAT HOR SO 1EE . LMRS14xx BEMS B £ 3 30 7 51 39 18] ) 91 B e
8] Tocp_pLk PHA T34 HLREAS FRLIAEACRE i HH R 2 45 78 HL R R AE BOE N Vour

7.3.8 #hr

LMR514xx 2k ;N ##OCHrThaE | DMEELS IR 165°C WP Es it SMAYE FET 78 OChr it #5415 (R 5%,
MR IRER%Z 145°C LAR G , 23005 3875 3 th P93 508 2l B 42 1 1 B e 7 %) .
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7.4 BTN

7.4.1 B

EN 54 LMR514xx #4668 . 24 Ven KT 1V (B ) 1, 8344 T Wiz, LMR514xx
KA Vi KESE R (UVLO). Wik Viy AR T 3.56V ( #74E ) (1) UVLO BIME , TIFE#3s 5C ] .

7.4.2 iZ17HEEC
2 Veny F1 Vin E T & B TERMER , LMR514xx 4 Fizf7#. J5 ) LMR514xx 15 a1 B 07 226 EN 5]

ERE VIN 5. SEA RIS 4V £ 42V I TAREE AR, SgfE T seil 8 Bsh. A RBERE TR KT
WS, HS I ZRE

TERBATICT |, AR S 3 A IRANF] , LMRS14xx R R HL LR DY ARz —
1. LT (CCM) - JFRBUREE E |, SR T E RSO 1 —2F (& T PFM A1 FPWM ki
)

2. AESFHER (DCM) @ 2 T BN T I IS R LIRS0 — 2RI, JT ORI E (AUE M T PFM A )
3. kMR MBI (PFM) « BAEREMT |, JFRMR TR (SUEH T PFM AR )

&

S ke 9 P L (FPWIM) - 78 4R ORAE N T 26T, TP EE (GE T FPWM A )
7.4.3 CCM #=(

G388 LI K T DG A RS L R A — 2B LMR514xx B4R iES: Fi@ X (CCM) i847. £ CCM #F |, iE
T E | B BRSO &/ , LMR51410 5% LMR51406 [ 55 K% H Bk 20 58 1A 57 0.6A.

7.4.4 ZHEEIT (PFM fRZ )

KT PFM A, s i /T CCM 5T it i f sk s F i 1) — 20, LMRS14xx ¥ DAANE S T B 5
(DCM) ( AR & HA 3 (DEM) ) i81T. 7€ DCM IZ4THET |, G HERES IR 2 o (( HLAUE N OmA ) 1,
R FF 252, DMER SR, 5203 remE PWM BERIZITH L , DCM A8 a] Jak /b FF o6 Hi ke Fi S 4
.

FERBISAT WA, il A Bk rf A R ] (PFM) B DLZE S R AR AT o 2408 B d A e T 5% N 18] ton_min
B B/ NI LB I Ipeak win ( SRZAE DN 330mA ) I, S8 1HH 2 FRAIRTT SRR DR R FEUB AR E /£ PFM 3
T, BTG N BER , FEHA R S AT IR DUE R AR E . B T A ROT AR EE T, PFM
IBATHUT T R B =t — P IR

7.4.5 BREELT (FPWM J&ZE )

T FPWM FiA , LMRSA4xx 763/ 8 P B 3 Sl . BBPE R B I T, St f0 v ol 8 o 0 S B
R Bt 2 (R aRIB AT . MR T T G40 v PR R SRR WG | 6 3 1 S A
SETF IS 2 WK .
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8 N AL
#HIE

PAN B2 FHER 20 B AR T T ofies |, TI AR AR A e Rtk . TI B2 P 5 S o2 1
EEIHNE , PLURIRAEAMINR BT SeBL AR A R DI RE

8.1 MAER

LMR514xx & — K B/ ELI M R 55 428 . LMR51410 38 5 B 358 i i N B TS 8 o R i BL A B Y LS. S el
M ATIE 1A, LMR51406 3 #1558 i i N HE R 54 30 N B 0 BELIR St H ., i HE F A B i AT ik 0.6A. 1T 4%
MR LU R ¥ N LMR514xx #8044

8.2 HLAIN A
LMR51410 H TR 4 erE | BRI T SEEUKE T8 i B 1 f I o e A 46 ol 8] s i th H e o 1] 8-1 JB R T B AR i 2
K.
VIN CB Csoor
0.14F
Lout
T 33uH Ven BV
[ Y YY ] ouT
:|EN SW[] ° » >
Resr
118kQ
g 1 ¢
GND FB[l_A R T 22uF
FBB
22.1kQ
N
& 8-1. [ L

ANER T D5 AT R N FH I FE SR, AR B R B i R e M AR vE . AT T faifb A Y B A R e R R AL R
% 8-1. L Ml Coyt MAIH

fsw (kHz) Vour (V) lour (A) L (uH) Cour Rear (k©) Rrgs (k©)
3.3 1 22 22uF/10Vv 69.8 22.1
400 5 1 33 22uF/16Vv 118 22.1
12 1 56 2 x 22uF / 35V 309 22.1
3.3 1 8.2 10uF/10V 69.8 22.1
1100 5 1 10 10uF/16V 118 22.1
12 1 22 22uF + 10uF / 35V 309 221

(1) ZRAE T EERRS.
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8.2.1 il &R

IR TR RGP B P IR A BRI R 8-2 SIS U VA S
* 8-2. \itwhSH

28 VN
HINHE , VN 24V MUY , 6V - 42V [ LAEEH
i BIE , Vourt 5V £3%
KRB IR L lout_max 1A
il ph. Rk ( 0.25A %= 0.75A) +5%
A HLE S0 0.5%
BATHIE 400kHz

8.2.2 1EM i W
8.2.2.1 f#F WEBENCH® T EflZEEH g
Al | ] LMR514xx #3431 5 8 WEBENCH® Power Designer 617 & #1154t 77 &

1. ERBARAREL (Vin)s Fl g (Vour) A TR (lout) 225K
2. fERIRAERRENAZ BT RRESE, BRI A AR .
3. CRAERRIBOT SEMAES (TI) HAh T AT B R 5 SREAT B

WEBENCH Power Designer $2fit 7 @ Hl| [R L |, 3251 T SR A& Aot Deis i kLS

FELZHIBELT , ATHATBU R #RAE

© BITHAMR, WEERRIE LK R TERE

o BITAVMEREDTE , TR AR RE

o CREE SR R ETAAG S 75 5 DU T CAD #30% H
* TEN PDF %I BEHHR &SI 5 [ H 3L

% WEBENCH T EMEZEE |, &V www.ti.com/WEBENCH,

8.2.2.2 #yHH HL R 52 1

LMR514xx #5440 H H s m] A8 L F RE 0 R 48 P 28 AT IR o 40 R g 4% | b it L P Regr AR 45t HLFEL
Regg Hi. HEZ 7 BTk iss it B)s

Vour -V
_ (our — VReF) Regp 7)

R
FBT VREF

¥ Regg H4 22.1kQ. AR H B E N 5V FH. Virer = 0.8V B |, Rpgt FMEATIET FFER 7 11515
Ho BT iZ AR LA HEN 116kQ , Rtk 7 HnuEE 118kQ.

8.2.2.3 FFEHR

T RAR I I, AT DA FH B /N ) RS A N B RS DRI RSN oA S AR, HE
B T RN S R L2 T RIFE , M FRAR BT IR I A 2 HIINE . oM IR 32 [R T 4 i FE YR I
K H SRR SNEE. fr BRI IRE] |, W 2 - FhT 1 RS A PR RETR . R
B BT A Sy 400kHzZ .,

8.2.2.4 /RIS LA

HR S i R S U . WA A RMS . FEBYE B T A S0 R E . A ffig . SO HiEE
BN LR RO 0 g in , DRI Db R 44 B KN FELUE R T B /N R Lyvine PIAE R 5 FE 2 9 SRS He AR R B
ME . Kinp A&7 7~ FELERGUIY AR IR A AR 6 T 2840 A K BRI R 3. Kinp P& BRI 3 e 88 SO FE R B louT
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1 20% % 60%. FEWFI I FERAEFHAFIE , RMS MG A S F At T REAR e P RS VAT L IR0 0K VI vl

PR K o
Ai VouTt X (VIN Max — Vour) 8)
L= TTVIN Max XL X gy
VIN_MAX — VOUT Vout
Lmin = ()

lout X KIND VIN_MAX X fsw

~$§|€iﬁfa T LY R N A FR B, X RRE T AR R R S M NE . BREIK DCR FIURSE , MM SE Lo N B i
FI e AR AT RS P AR K FE R FE R S0, AT & % i il & o 2R I S AR o S AIG A HR B & P AR T
o T R B OSBRI A & T K. FE Rl — M e HR B R R B L U SRR R R B K 1) i o
JEPRS. X FIEE AmAR et T 22U A 05 K A FR B BS S0 FE AL K ) FEL IR B3 S0 FRL A P 38 i LR R 28 Y
EL W

MR IR Kinp = 0.35. oF 5 H # i/ BEELCA 31.6uH . SR B8 A s il bR i 33uH. RMS HLRHN
1.5A. WRIHLI A 2.5A [ HL,

8.2.2.5 #r AR ER

s BES 2 M LC JER A #RC . N AT REHL N H L , DARRAR A AN RS o DA 2B TR P 3t
8% Cout ,» RIS BB ARSI Y RS0 . IR A 52 1t DA & 6 48 FEL AR I A5 3 ) A i 1 BT o o 5 R
RSO AR P . —ER 40 H RGO H R A I i HE AR SRR SR Bk TE (ESR) I K

AVOUT_ESR = AiL X ESR = KIND X IOUT X ESR (10)

3 H8 73 H PSR R SO i Y P AR TR FRLIE B
HL I S0 R K A G AN [FIAR Y, A1 S P W AEL S0 /N T P AN I 2 A

Aip, _ Kinp xIput (1)

AVoUT_C = §x gy % CouT ~ B fsw X CouT

ot AR S AR G RS RS O BR o 2 R R R B BRI BRI, A ) R 2 AE RS AR T B 2 PR KT
PR ZL O AT o P A8 A4 Al P B R )\ B 2 I B JIORORE r Ja s LR A Y 2 5 A ) ) 97 R
PG iy i S S SV D NI s e AN R R O e =N e i I WA S ek = Ak (A 2 PR e
12 JE7R 145 5E Vour AT i BT s (0 f5e /i H L

8 x (Ion — IoL) (12)

C >
OUT ~ 2 X Tsw X AVOUT_SHOOT

L

Kinp = HUERSU BRI S R (A i/louT)
loL = F kRS 1 2 o BOAEG FE~F HY FRLO
lon = 7 M A5 I 2 Hh ) v ST L FRLAE
Vout sroot = H w4t B Hd pi el R b

TR G, B bR S0 25mV. Bk AVOUT ESR = AVOUT c=15mV , T Kino = 0.35, I R
10 AJfH A KT 43mQ 17 ESR , J#id #2511 oI HHA/NT 10.94 uF (1) Coyte AT LT H b i of R e
PR, AVout sHoot = 5% x Vout = 250mV. A LGH 7R 12 i85 Coyr AN T 20uF . 25 LRTd | Hatig
BRI MR E R 20 u Fo FERIBER , B ESR N 10mQ ff) 22uF. 16V. X7R & H S,

\
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8.2.2.6 M\ HRAAIER

LMR51410 88 7FE—NmEdii A\ Z A s ol i A 88 . Sl B AR LA By 2.2 0 F 8 &, TI
VR RS XER 5 X7TR KE i P R A . #e s B AR TR KA. ARMEP &g
AR REA , TI @ R SRR RSN BRI e — AN %0E B R A 100V 1 2.2 0 F. X7R AR
HA S E NN SRR A2 . SRR B (ESR) 48 10mQ |, E A 1A, i EAE —/ME N 0.1uF
FIHZRSs , HFE e | o BN R TR SEin 234 5 i & .

8.2.2.7 HEHAR
A LMR514xx BeiH 5 2 H 25 A 4% (Cpoot). A UWUEHAUE HLIE N 16V BUE =1 0.1uF HZH AR . HEH

A A AE SW 51 JAN CB SIIZ 1A, N 7 i fRiR RS EE , H2E A S AU AT XTR B X5R 552 LA o ) v
st [ P S TR P AR

8.2.2.8 RIEH EHER

ARGHRIEPUE (UVLO) it Rent M Reng HISMES 72 28K . UVLO APIANBIME , — & Tk
ANAERE LA, 53— ANIE R TN B e ORAR N W B IR . 5 AR 13 AT TR E Vi UVLO H-FS

REBT + RENB (13)

\' =V X
IN_RISING ENH RENB

LMR514xx i) EN _ETFBRIE (Venr)) WEN 1.227V (RE ) o 38 Reng N 200k Q , SRR EZIR/INR B HIR AT
AT, WA Viy UVLO HAPJh 6.0V (S8 ) |, WA LA U7 A2 A 14 715 Rent HIMA

%
RENT = (%I(SRI;\IG - 1) X RENB (14)

Wi Bk AT S HE Y 778k Q |, [FIbkE 768k Q MARiE(E. 25 , MU FER 15 i UVLO T RERME S
T 4.84V , Hrf LMR514xx (1] EN T FRME (VenE) WEN 1.0V (JLAME ) .

REBT + RENB
VIN_FALLING = VEN(F) X — Rgng (15)

8.2.2.9 BRI DM EHH S

LMRS14xx & w] I T 8 i 20 B IR e a | a5 A2 N BB vh 7 B — MBI AR . 1Z0siH#E LMRS14xx (7T 5%
T i B BOR IR A IR O #R AT LUIE R AR, anlEl 8-2 .

Vin 24V

VIN CB Csoor
0.1uF
Lout

33uH

JEN sw[

Resr
118kQ

Cour

GND FB[ |
I:lJ Rees 22pF
22.1kQ

& 8-2. BHARFD LB
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8.2.3 W/ ZE

BRAERS AU, WL RE&AFER - Vi = 24V, Vout = 5V, few = 400kHz , L = 33uH , Coyt = 22uF , Ta =
25°C.

e Vsw[10V/div]
= ' AAAAAAAAAMAMAAAMNA
: |LlsoomA/di\?fwwVW‘VV\I‘VV\;VV\,
B

: ] | | | L | Lt | Lt b | { ks |
M\N\\W\W ““’M‘ e H,,Lymun\ {‘”L,NQ&N\ V“”‘W %,;m%k«m,lﬁmw‘ww\%ﬂwif*«wwﬂ
! Vout(AC)[10mV/div] ‘

]
=

Vout(AC)[20mV/div]

: Time[8ms/div] Time[4us/div]
& 8-3. ZEHIN IS B 8-4. JFELIT BIS0H

1] : [7]

Ven[2V/div]

Vin[10V/div] F ’
/ I /
Vout[2V/div] / 4 Vout[2V/div] / 4
i o

1,[500mA/div] 1.[500mA/div]

Time[800us/div] Time[800us/div]

&l 8-5. B V|\ JA3) Kl 8-6. H1 EN 53}

Vout(AC)[200mV/div] Vout(AC)[500mV/div]
» -W

1L[S00mA/div] | 4

—— m——— 00mA/d
Time[800us/div] Time[400us/div]
& 8-7. fiE A ( 0.25A % 0.75A) & 8-8. fEBEA (0A £ 1A)
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Vout[2V/div]

CdiiE

1.[500mA/div]

|1
Time[200ms/div]

A 8-9. FH R KR

8.3 HJRA AL
LMR514xx % it H7E 4V & 42V [(% N H I U 6 B 984T . S B SR BIGIR RS |, REfS RS2 ok
BRI R E R R . BN R B U SIS, DA B R S A 2 7E LMR514xx B HLE |t
BRI B | AT B S S B K UVLO ebfi & A1 R G 5 . U 5 N F B B9 LMR514xx i JL9E~) |
AR T VG524 | B R TR BN R B B HA . RABHARNAMEIEAESE | (H— ek 10uF 5
22uF Hff AR

8.4 fijF
8.4.1 Hr/F#5R

U (A JR A A B LR T B DN By o L ATARAE R SR R it A PCB, SEBILHS € 1 D S B iR e
RE , IF SRR EE IR/ NS A ZE ) EMI

o CBEINSFEE SR Cn RTTAEEENT VIN 5 JIAT GND 5| BHIBCE . i N\ HE 28 2 A4 HH A 75 28 AR b 04 25 i %
F| GND 5| J 1) J 30 102~ 18

* FB 5] IR i 2k T . R P 2% Regt M1 Regg A A5EIE FB 51, a0 B A7 8 Vour RS B RIR
L, WFER I Y Vout TR . Vout REINEK AR B e AR 0, i IR Z A — T — Zh &l

o WRATRE , R AT — 2 HR i IR RS THNE e 75 B R AR 42

* ViNs Vour FIEzH S 20 E R T AT o 235 /R AT Yk /NG B 2 N\ 3t B A2 IR AT s B, IR K PR S S g2

o PRMFTEHIZREEGA. GND. VIN A1 SW 5| 44 = HUEA 42 |, It GND. VIN A1 SW 1 i A7 B R AT g
Ko A B QBT FLKs 102 S b P i #2 3] PCB R 2 L3zt il Wk PCB R 2 MNEHE |, AKX
S AGE LIS T DUEE R N ZE BBt i . B PR TR B A X e K |, 8 g5 B AR RFTE 150°C LA
T

8.4.1.1 L RMEAE EMI &t M S EAR

EMI Fg 582 e e FRLR A AL SR LR AR T R B e P IR Kk PR T 2R Al ik IR B (R T BB, EMIT g b
S 30T B N S A7 BB T A i A R 55 8% HL R T DA B LA I v LR AR A R AL SR B AR R AR . R AT RESEIL VIN
5L GND 5| CE — D AR5 LAy R FEAR EMI oG fE

ERER IR SW 5| L AU T REAE , I HL 98 RN 2 URE A BT A 2 IS AL R . AT R L T
FEAR A TR I R AT e s i (TR ), DURWT e N ar AR B . A R L ISR I FURR B3 1 Voour S . , JF
A [l e 2 GND 51

8.4.1.2 R RHLFH

LR A PR IS S ISR AR IR MR S UL |, R LB ) R AR SEIE FB 51 BT AN SR IE T U E . FB SRR ZETON
S, B, %SISR U A, RS AR R UK. Rk, SRR FB SR BRCE A ) g% AT
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N FBAG S IATZR L, IR AR 5 o dan 1 R ARBRPTT 0, BRI R IEs NEZ KL, A Vour 2
HLBEL 70 e A RO B R FT A — R

R SRR G B 10 FL R B R AR 0 S s ) S AT AN oy AT I A 2 6 s B O B R B e 0 LA
JEE o A ERF 2 5t H B 23 e 2% 10 B H A I 7 2R A0 25 SW 15 RUB AR AT LR | DA Gl A7 JF G 75 ¥ BB 5 T
Yo, RIS IE REJR /M AR L o 2 {6 Y e FELAEL P PEL Aol 0 B i Y LRI, X — BRI EE . T 2 BOKE i A Il
LA LR [ 2 AT ELAE S RN SW T R AR 7 — AR, DUEAE RBUE AN LUK ER/SW T R 210 2 18]
FER— NPT %R N H IR S B4R 3t — 2D B il EMI T 7
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8.4.2

B

VOUT

1
|

Output Voltage
Set Resistors

Output Bypass
Capacitor

BOOT
Capacitor

cB sw
GND VIN
FB EN

NN

\ ) \

7 Yo

Output
Inductor

Notes:

1. BOOT capacitor must be close to
CB and SW pins.

2. SW area must be small.

3. Output voltage set resistors must
be close to FB pin.

4. Input bypass capacitor

must be close to VIN and GND pins.

5. Use ground plane to keep a low

GND impedance.

VIN

l Input Bypass

Capacitor

GND

i”) VIA (Connect to GND Plane)

& 8-10. fi 7

22

HERXFIRIF
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9 AR HE
9.1 B Hr

9.1.1 B=7 7 B 7

Tl RAH S5 = e EUIRSSH L KIS B, ASBER R 28 7= i B AR 4% BRARAS 13 F A SR A AT, AR itk
K77 SR 5 B B S AT T 7 S ER IR &S — B R R R BA AT .

9.1.2 FR%Z#

9.1.2.1 {1/ WEBENCH® T EA& T+ FE

A bAL | LMR514xx #8443 1% 8 WEBENCH® Power Designer 612 & #il % i1 77 % .

1. EREANRANEE (VN S EE (Vout) AléH BT (lout) ZoR.

2. RS ERR/MAAZ RIS E, WHCR. ST AFRA,

3. BRI SRS (T Hoh vl 4T (i o 5 kAT LU

WEBENCH Power Designer #2it il FRBLE] | FE2'51 1 SEI 0% Ao AR B2 1585 DL RN 5
EZHIEHT , ATHAT DU #4E

o BITHAGE , WEEEPIE L R

o IBATIVEREMTEL , TR IR RE

o W R E RN AR FR 7 R DL CAD #5aU3 H

« FTHI PDF # AR B4 5 It 5 R k5

% WEBENCH T EHEZ/E S | Ui www.ti.com/WEBENCH.

9.2 JCRYSCHRF

9.2.1 HAXXES

50 LA T AR SCRY

FEIHALSE (T1) , AN-1149 H-IEH I A7 4575 B T
9.3 e R BE il A

FHRWCCR @A | 15 A ti.com LRSI SO . ity Ay SEATIENY , RV AT A G o B R O
o AREUWEAE L I EHE O SO RS BB G k.

9.4 T REIR

TIE2E™ h 0 e it dn f TRIM R B IES E Yokl | W EB AL RO REYOE . S IiF s it 5. B
TG R B A TR R B SRS T I Pl BT 7 B

VRN A B SN TUR Y “HERE” R, XS AR TI HARMNE | I HA—E B T A 530
TI A I 4 2K

9.5 Fitn
TI E2E™ is a trademark of Texas Instruments.
SIMPLE SWITCHER® and WEBENCH® are registered trademarks of Texas Instruments.

FTAE AR N & B R 77
9.6 FRHL I HE L
F LA, (ESD) S IRIX AR HLE . B (0SS (T1) B G IIE 24 1 TS0 H WAL FE T A SR B o Sy T ) A 3
A RIZHALT | ] B SRR BB
Aral\ ESD IR E SEMUNO MRS | K F R S PR . A6 2 TSR LB TT A T2 5 2 SO | R B Ik A i 5
$UH SO T R 2 B B IR 55 LR A FO RS A7
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9.7 RiER

TI RiER AARERYI IR T ARIE. 7RSI 5E o

10 &7 J7 SBid 3%

T o DARTRRAS B DURS v] B8 5 24 17 AR A (1) TURE AN [F]

H# AT iR A R
May 2024 * WU RATIR

1M U, BRI 4E B

PAR DU S AU, BRI (S B X5 B R e A R I ol o A . B iy A2, A R ATE R,
HASHS BESCRBAT BT o A3 R MAR R AP ST ARAS 15 20 Bl 2 ) S i
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PACKAGE OPTION ADDENDUM

24-Jul-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 ©)
@ )

LMR51406XDBVR Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 406X
LMR51406XDBVR.A Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 406X
LMR51406XDBVR.B Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R = NIPDAU Level-2-260C-1 YEAR -40 to 150 406X
LMR51406XFDBVR Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 46XF

LMR51406XFDBVR.A Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 46XF
LMR51406XFDBVR.B Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R - NIPDAU Level-2-260C-1 YEAR -40 to 150 46XF

LMR51406YDBVR Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 406Y
LMR51406YDBVR.A Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 406Y
LMR51406YDBVR.B Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R - NIPDAU Level-2-260C-1 YEAR -40 to 150 406Y
LMR51406YFDBVR Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 46YF

LMR51406YFDBVR.A Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 46YF
LMR51406YFDBVR.B Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R = NIPDAU Level-2-260C-1 YEAR -40 to 150 46YF

LMR51410XDBVR Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 410X
LMR51410XDBVR.A Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 410X
LMR51410XDBVR.B Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R = NIPDAU Level-2-260C-1 YEAR -40 to 150 410X
LMR51410XFDBVR Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 41XF

LMR51410XFDBVR.A Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 41XF
LMR51410XFDBVR.B Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R - NIPDAU Level-2-260C-1 YEAR -40 to 150 41XF

LMR51410YDBVR Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 410Y
LMR51410YDBVR.A Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 410Y
LMR51410YDBVR.B Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R - NIPDAU Level-2-260C-1 YEAR -40 to 150 410Y
LMR51410YFDBVR Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 41YF

LMR51410YFDBVR.A Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 41YF
LMR51410YFDBVR.B Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R = NIPDAU Level-2-260C-1 YEAR -40 to 150 41YF

@ 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.

Addendum-Page 1


https://www.ti.com/product/LMR51406/part-details/LMR51406XDBVR
https://www.ti.com/product/LMR51406/part-details/LMR51406XFDBVR
https://www.ti.com/product/LMR51406/part-details/LMR51406YDBVR
https://www.ti.com/product/LMR51406/part-details/LMR51406YFDBVR
https://www.ti.com/product/LMR51410/part-details/LMR51410XDBVR
https://www.ti.com/product/LMR51410/part-details/LMR51410XFDBVR
https://www.ti.com/product/LMR51410/part-details/LMR51410YDBVR
https://www.ti.com/product/LMR51410/part-details/LMR51410YFDBVR
https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html

i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 24-Jul-2025

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

@ | ead 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 TI'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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PACKAGE OUTLINE

DBVOOO6A SOT-23 - 1.45 mm max height
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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. Body dimensions do not include mold flash or protrusion. Mold flash and protrusion shall not exceed 0.25 per side.
4. Leads 1,2,3 may be wider than leads 4,5,6 for package orientation.

5. Refernce JEDEC MO-178.
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EXAMPLE BOARD LAYOUT
DBVOOO6A SOT-23 - 1.45 mm max height
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NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DBVOOO6A SOT-23 - 1.45 mm max height
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SCALE:15X
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NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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