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PGood Il PWM CONTROL LOGIC ‘ ] sw
Detector
Pel oviuv | /A ry T
Detector|~ ~ Fg Slope
[
Comp Freq Zero || HICCuP
Foldback ]| Cross || Detector —’L>—{ |:
'y 7Yy .
Oscillator —
AGND |: < LS | Sense
= < [1FB
[ 1
J LI
RT PGND
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7.3 RetEUL A
7.3.1 [ EHFUE [ HE IR

LMR51460-Q1 LA R TS H T a5 e/ FE 7-1 R E3ETE . LMR51460-Q1 5& — K Al D B R #5488
AL (HS) AUEM (LS) e ( FP R ) « LMR51460-Q1 38 i Fl 52 42 1 o5 25 L 4T FF i 00 A e 4]
NMOS F1¢ , R¥gftf e it k. mMTFeSIEE , SW 5| JHEE E AL V), RIS B i AR
F(VIN — Vour)/L ¥ahn. @yl iz b Z s mirnt | RN e Lt ) s P8 X 8] 5 oK 2 S8 . HUSH IR
TR 5G ARER Vour/L T o B g 32t S 508 5 S D = ton/Tsw » FoH ton A2 ] 56 5 i i
8], Tow fe oS . FEfge i d PR i@ A% 525 b D Skeged18 2 % e s o 76 T ZUBS 350RE 1) 7 A8 P4 T %
fer D 5 HEERIEL , SBANBEERXE D = Vour/Vine

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

LMR51460-Q1 >R FH [ 52 A5 e e R iAe A s A2 o 8 Ao P PR S AR 8 3 o i % 5 1814 D PO i 2 SR SEEEL
R LU PR T o S ARG s O 5% U i PR PRI, O W PR AT R A HE AT PR AR ) e N T 5% 1) R JeE
6] A IS SR BT A B AN EE T RE , R ANER O LTI OF HORT AAESR A A R e R A g R oL T
Fag  TAE . B FEGRATE T | FeHedi DL 8% TR, R AEKM T , LMR51460-Q1 #4 L) PFM i T
PERYERE R AR (PFM ficAs ), BBL FPWM AR T AR R SCHUARS e P T S0 7™ 4 i P I 91 35 A0 2 ) O 5%
i ( FPWM RRCA ) ©

Copyright © 2024 Texas Instruments Incorporated FE LRI b 11

E. 12
Product Folder Links: LMR51460-Q1
English Data Sheet: SLUSFR3


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/lmr51460-q1?qgpn=lmr51460-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSX02
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSX02&partnum=LMR51460-Q1
https://www.ti.com.cn/product/cn/lmr51460-q1?qgpn=lmr51460-q1
https://www.ti.com/lit/pdf/SLUSFR3

13 TEXAS
LMR51460-Q1 INSTRUMENTS

ZHCSX02 - AUGUST 2024 www.ti.com.cn

7.3.2 AT FHRHEE

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 ) 7 4 PR 3 5 3 PO IR FL LB Regg , JFAEA AR5 1 SRIFSE S MU AL FRAE Regre Regr AU UGER
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 ,
RPEBONEA . A, TI ARV Regr AR T AIMQ , BFUNIIR Regr KT IMQ 22§ R W5 4% 51 45 5 52 31
PR . Regr (RO, A0S 2247 4T MBS 15t H BEL 5 20 25470 S 15t 51 B0 AR B B B A A 2. L BH 70 T 45 W 2% 14
22 AR L AR R i it FL T T

Vour
Resr
FB[
Reas
B 7-2. FHEERE
Rurr = (VouT — VREF) <R 1
FBT =~ vpgp ¥ RFBB (1)

7.3.3 fE55

EN 5l H R 6] LMR51460-Q1 fHF B FOCH#EAE. MHRACT 0.8V B |, 84RIG G ; M B3Ny |, Bk
HEmET 1.4Ve EN SRS , BELTIFBREGEA0RE . 2 Vi T TIEE AR | i LMR51460-Q1
A LAIE® TAE.

VFZ N #0226 TR FA A A8 4 JE 8% Rent M1 Reng (B 7-3) KON a8 7 SRS %5 1 240 UVLO HF. &4t UVLO 1]
AT i BA bt EIE TR R4 UVLO o] T 528l 42, WA O i 5218 47 s g 4hd (Bl it
JHHSE ) o BhAh B AT ANMTE RS S 0K 5) EN KR SEIL R G R HI AR . i5VER , EN 51 EAS
mT Vi + 0.3V TIAREIAE Viy i OV BTt EN FLE.

§ Rent

e
§ Rens

A 7-3. B EE > EARLHER R4 UVLO

7.3.4 FFRHFE

A DL B % RT M RT 5|10 GND 315 LMR51460-Q1 [T XM 47 9mfE. RT 51 AR RSB SE
M. ST EMIF AR | B b, AR 2 8K 7-4 Rk, % 7-1 A THEAE fsw P Ry
1.

Rp(kQ) = 18576 x foy(kHz) ~ 1048 )
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90

80

70 \\
60 \

50 \
40 AN

Rr (kQ)

30 ~

10

0 200 400 600 800 1000
Frequency (kHz)

& 7-4. Ry SHRMLFAIKIRXR
R 71, HEFREE Ry

fow (kHz) Rr (kQ)

200 71.5

400 34.8

440 TR LR E KT 1.0V HHLIE
500 274

750 18.0

1000 13.3

1000 fi#:% GND

7.3.5 BIRIEFE b EHHY

LMR51460-Q1 LIS IEF brab DfE (PG it 51 ) w7 T 4 Hh e b 1 R T 3ol Bl S A7 R el i B o T
55 i 7 PRI R R R R I S5 B P LR IR 3 Sl 30 TR AR D R FRF o T BRI s v 77 L7 PR £ B
B ( GIUnAEL AN SR A IR ) B AR R AR RS o FREEIT TRIDT tgg 35 us ((MLAUAE ) (9%t AL IR (B8 A Al
MU IER bR . FB H IR E SR A B AN — BUEIR tyg.geay ( JAUEA 3.1ms ) ZJ5 , HIFIER AR & A H
LR IR 4t A — N JTR NMOS | 5 22— NSl Ef FBH s 42 3 A I 2 AR B . R 22, mT DA — 4
10kQ Z 100k Q@ FJHFHASRIL ER AR T 20V IR, WA ZBLIAE | W40 PG 5IIRFFE4%. 2 EN
FLARIS b &k R B AR . 7E EN ARHCER , RZHA R TEEET 1.6V (JURME ) |, HIRIE
AR A KRN R IE #4525 5 IR LA BR 1 9/ T ELIAL SmA.
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Vour A

12% —4—--
110% —4—

94%

92% ——

-t

PG A

High = Power Good ——

Low = Fault -t

& 7-5. BEHRFEIEFET

Glitches do not cause false operation nor delay timer
Vout m
VPGLOW-DN+VPGHYS Y ___ 4 N ____ e - W
VpG-LOW-DN (92%) 4 -—--f+-——— -} - -

T | I
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| |
I | I
| i |
| | |
| | |
| ! |

: ; : -t
| | |
1 1 |
| | |
PG | ! }
| |
| | I
| | |
| | |
| | |
| | |
| | |
| | I
I | I
| |
| | |
| | I
I | I
| | |
| | |
| 1 |
| | |
| | |
I | I
| | |

: | t Pt

tpg-delay —){ |(— tdg—PI — tpg-celay 4,‘ |<_
N Al —>
&l 7-6. FIRIEH B FFAT A
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7.3.6 RAT-ZERTIH\ RATKBIH I FIGIE 78

BRI A] (ton_ min) A2 =T SSFT BAS 3l B BN 1] . LMR51460-Q1 H ton min 3% 75ns. ik S5 B I (7]
(torr_MmIN) & v M O ] LA SG W 1) B o 22 I ) torr MIN HH N 135ns. fE CCM izf7#ilF ton_min AN
torr win KPR FL SRR ARSI | TCE TR R IR TR

A SRR ITIR A e/ 2 L

DmIN = ton_mIN X fsw (3)
AFVFARITIR I R 2B o

Dmax =1 —torr_mIN X fsw 4)
PTG S R, AR ITIR AR Vin FHEE DU A

Vout
VIN.MAX = Tgy X ton_min ®)
AN AR YIRS , Al R G A /D Vi

Vour
6
1 —fsw X toFF_MIN (6)

VIN_MIN =

£ LMR51460-Q1 1, fil % ton_min B topr_ min Ji » RIS ITIR TS, X AT DLER oK o 43 b B B AR e /D o 2
k.

TN ) BEE Vi BT INTE  FE S ] P ton min S5, TR B TTARBEAC , RIS Vg gk 2ETH
e, XHE DR T A, WE Vour RIFERTE A5 HIF KGR N .

MIEAR Vin S5 1F T /G Z R G A b, SRR 0y Sl Al . RS FIR B topr min Je PR FRAT, ANTTTAR
a6 EREK LT, AERMIEIT , WAHRATLMEAE KL 200kHz, 9650 % 31 i { LMR51460-Q1 % i
HL IS RS E AR L Vi KR FEAR A I D0 T OREFAREE | AT SEBIL AR PRI AT R0 o

TER AT IR IR R 2 i R IO | fow N, Vi max CEETHET , 1T Vi min 22 BRI
7.3.7 H¥ & E

LMR51460-Q1 EA R 28l R #e25 . CB 5| JEIAN SW 51 I 18] 1/ FL 25 28 A = ) MOSFET 2 At Hi 42 B 2
. & MOSFET <M1 HARMI T o6 SIERy |, HESH AR e . EUEH 0.1uF I EZSHE AR . TI M
FHHA RSN XTR 80 X5R. Fil e H A 16V B &= A M B FL s , DATE BEAN IR 5 R o e 3 ] PN AR IE s 1)
Rt

7.3.8 LA RY

LMR51460-Q1 B 1 IR AN B FLEES HURLIR B , AN SR I BN OR 97, IR WOy it A (E R
Uit PRARL T Bf7 L P Je 8 PR JAELE B ) R T 1A) O 4%, T DA AT 25 L FRAEL DU W [ 200, AR A A 8k 8 ) e K 4 FELIAR
A W AR A I, i s A R AR

il MOSFET o ifit {47 2 it i Vg4 L S 2 i AR M SR SE BT o 224 s T SR A B Y B vt 10 i s Iy, 2 Aeril
TR AR BANTFRBIIN , ST R e SIREBORES (EA) A RBRME R 12 AT . AREZ
VSR, TSI ZaE 7 e o RINTT I L PG B2 s K H (L 0 B PR IR BRI AEL N ( fELSEMEL ) PR

BEAh , R AN MOSFET [ H AT A AN 42 o« 4RI Ok Sl | rJERHRIT AR T . A SRARMI T 2%
(T FLIALAE TS0 J ST A SR vy AR AR SRR A s pmarr - A RWHRMITOG . ARMIF I ORF F08 , A1 LK% i
FAM %, B2 AR PR RO B IREBRAE Ius_umire 28J5 , AROUITOSRIT , s FRAE L SEIX I 1) 2 5 3
e BB N g i JE VAR AR B HRLIA PR I 3R AL A SR R A, JF AT ABE AT R i i A TSR
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ILs_LIMIT +Isc
lout_MAx = == — (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
LMR51460-Q1 £ 2R KA Bl i 7t sl B i B 5 0 AT AR A2 AE , WIS sl s A, L BB il 8 2k
7 s A 5 AT PR AT ™ EE R A T TR |, B 1 2 el 52 BT AE (145 5 .

fE FPWM F , LRSS IR AT LU B . i IR AR O S r R PR s e B, RO OCKE G, w5
SERISE .  F AT AR AN T S AN 52 3k K B 1) LA PR

7.3.9 #55)

£E R 2 S AT B L N TRV LR B LMR51460-Q1 Al N FELYR . B0 Bh 8 i 78 28 F o Y B L e 4%
T8 TH e PN R v R RSB . SRR R S IR] A Sms.

7.3.10 #EHr

LMR51460-Q1 24ty 3 Wr ThfE |, DMELELE IR 160°C WA 244k . AV FET 78 #C Wi #0117
Ko MEMFIREEMEZ 140°C LN , #3006 53075 50 th P 35005 h e s 421 1 H 81 o
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7.4 B ThREAE
7.4.1 KB

LMR51460-Q1 1 EN 5| JAIFT 2 (ST e3EHI Th6E . 4 Ven KT 0.8V B, #8fF4bF Xk WitiX. LMR51460-Q1
R Vi RIEHUE R (UVLO). Wik Vi FEAKT 3.4V (1] UVLO BIE T | FHds 2 0L,

7.4.2 T1EEF

M Ven A1 Viy 8T E TERER , LMR51460-Q1 4 Fizfr s, 53 LMR51460-Q1 (1% i B 7 2 K
EN 51 BIZEH % VIN 518 M HIEE 4V £ 36V [ TAETUE A |, nfseil | e sh. 17 61 BiX e TAE 71
HAEE  HS0 5 .

TR, RIEAEBRAR , LMR51460-Q1 ¥R H L R PUfiE 2 — ¢

1. ELEFEF (CCM) « JFRBURE E |, BRI T E RSO —F (& T PFM A1 FPWM kit
A)

2. AESFHER (DCM) @ 2 0 BN T I IS R LIRS0 — I, JT ORI E (AUE M T PFM A )

3. kBRI (PFM) « BAERZMT |, JFRMER TR (SUEH T PFM RiA )

4. kR v LR B (FPWM) © fE RIS E SOBAE AR AT 26 2F T, JFSRBIREE (UEH T FPWM JRA )

7.4.3 CCM #=(

247 3R HL AR T I UG H RGBS AL G — 2, LMR51460-Q1 KR i 4 S il (CCM) izfT. 7 CCM izfrtd
XV, BTEREE | % BESOR RN . LMR51460-Q1 Al #24L 6A Hiifi.

7.4.4 ZHEELT (PFM fRZ )

XEF PEM I | 500 T COM B (eI (8 B B 0 | LMRE1460-Q1 14 B e S 4
X (DCM) ( AR AR i A (DEM) ) Figfr. 7E DCM BT T |, MU R E Is 2o ( JLBIE N
100mA ) I, ARMITF e £ , DMEIRERCR . SR ok PWM BRIzt , DCM R Al I 5451
FERA S IEPFE

FERRSBRABAT WA, b A bk P AR ) (PFM) RS DLYERF R R I8 AT . 24k B U 0T 5 S8 I 18] ton_ min
B B /N R Ipeak min ( XF T LMR51460-Q1 Jy 1A ) I, @345 2 BT AR AR FF L AR SE . 7E
PEM BT, Mk IR N RERT |, 38 HIR B S BRARTT MR | DUE R R R RS E . T AR RAIE R E T
B, PFM SB4T R R T S FE 2 1 — 25 441K

7.4.5 BREE/T (FPWM J&ZFE )

X+ FPWM A , LMR51460-Q1 {E3##50 Fl A8 e/ PWM A3, BPELE S8R5 1 K, it foifr sUsk s B it I
HIEE W, SRR ERZE ST . ST TR R SR BB RGOS S R R A
PELE TFIINAE L [H] 1)K R
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8 N FSLiE

&iE

PAR SRR 2 R M5 BB T T1 3RS Ya R, T AR ER AR R e B . TI & A 5T e
s R TSR TR . P RIS F IR B, AR R G T RE

8.1 MAER

LMR51460-Q1 /& — #K ELI/ ELI P T35 40 2% o 12 A 38 0 R e i O i N FR R B 0o BRI BELIR S B, S e
M E IS 6A. ATFEIE LR ¥t f2 8 LMR51460-Q1 ik ooih. i , AT LU WEBENCH 34 pli 58 52
Wit . RIS, WEBENCH #4 1 iAW i FE I U M) 28 & B e R 8E . AR E 2V EANE R, iU

ti.com.,

#1E
BrAR AW, A NCLUR RS S e B AR E TR A . AR EE SOV B M B AR T
MISEPRi s, AR BUE BB . BN TR RA X7TR UL 4/ L ESR 1R
Havo BT IEWNERENEZEMSL , i@ ER R RSN IE A RBERY. AERKET , 3%
NWFE N AT, BORBIA T RS A AU HL T 2 A - O 1 BRI LERE R, AT LU
ZAHES , MR/ ARCORFIEPIFTHE . XA PR A A4S L RMS FLIREDR . U4
W TCARAT R SR LA B AR AL, PR REE A R0 i i i ME
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8.2 LRI

LMR51460-Q1 A FARAD ISR Tult: , BIAT SEELRE 98

.

<

(e

L A4 P 0 P T 0 R T it P . 1 81 Jieos 1 SRR B

Ry

VIN

EN

| RT

PG
PG

pd

LMR514x0-Q1

D

BOOT

SW

FB[

AGND[E

iH ]

& 8-1. N HLE%

HNER T 05 AT R N FH BT SR, DA B 45 R B ) e e A v o s P T T ) 2 M R TR A i L DR IR B T ke Y
% 8-1. LMR51460-Q1 fJ L 1 Coyr JuBE

fsw (kHz) Vour (V) L (uH) Cour (MF) Regr (kQ) Regp (kQ) Crr (PF) Rer (kQ)
3.3 3.3 2 x68 100 31.6 33 1
440 5 4.7 2 x 47 100 19.1 33 1
12 8.2 2x22 100 7.15 33 1

(1) ZRPEHTEEERSE. FTE Cour HINR MRS M1,
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8.2.1 i/ ER

IR R aRGIg TR i P IR AR E N RIS B A S HL.
 8-2. Wit HIZH

S8 A
HINHLE |, VN 12V LR | 8V - 36V I TAETEH
i IR |, Vour 5V 3%
KB IR, louT max 6A
it b/ R vk 1.5A & 4.5A 5%
i HH PR AL 0.5%
IBATHIE 440kHz

8.2.2 i
8.2.2.1 f#f] WEBENCH® T Afgt 2f ¥t FR
A bAl | 8 LMR51460-Q1 #3434 B WEBENCH® Power Designer 81 & 5 #3115 %

1. ERBEANRAEBE (VN S EIE (Vout) AléiH IR (lout) oK.

2. fERMCASsREL , RAZBHIRBESE , WRR. S ATRA,

3. KA T SN A RS (T1) HAb T AT B vk J7 R HEAT EL AL

WEBENCH Power Designer $2it 7 @ Hl| R |, 3+2' %1 7 SERF A& Aot D5 i kLS .
LRGN, ATHAT DU #4E -

o BATHAME , WEEER DL BB

o GBAITIVEEREMT I, TR FLER AR A RE

o W R E RN R 7 R UL CAD #alS H

« FTHI PDF #& AR BE itk 5 - 5 R HE L2

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

8.2.22 Wi EHE S

LMR51460-Q1 234 ft)far A s v M AR ok A BH 20 T 28 P 48 3047 R . /0 IR 2 4% | b e it i P Regt A1 R U
HLFH Regg 4. A F T A0 A oK e Fe e 25 1 far H FLE -

(VouT — VREF)
RpBT = —vrer X RrBB (8)

14 Regg HN 19.1kQ. AT LB E N 5V JF H Vger = 0.8V I , Regy HIME AN 71250 8 1515
e 1A DIAF HE A 100.28kQ , BILiE S T FRAE(E 100kQ.

8.2.2.3 FFRATAE

MIF AR S, AT DA B /N ) HLEES FEE N B H FE A RS BRI BT RSN oA S AR, HAE
B I AR 277 SR T 2 B ke, AT BRI St A RCR 2 AE 2 v . TR SRR b 32 PR T4 il FL YR
R SRR R SNBEE. S BIEMIRRS] |, G0 &4 Fant ], @B R FSEE TR BT
Rk B T i %y 440kHz. RT JFERER AN 440kHz.

8.2.2.4 HIRA KR

HUSS i R SR s, AR RMS . FEBYE B P A S0 e AL ffie . SO RS
BN FEL T P3G DN T 3G b0, R Db gE 2845 P B KN FLUE SR T S B /N FUER Lyine PIAEFH 5 FE A 10 SR S8 FEUER )
B/ME . Kinp A2 2R BB SO LI B AR N T 28 40 B K i B 1 R 2. Kinp 196 BRAE DA 200 2 FE 4 48 S R i K
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lout 1 20% % 60%. FEBFILFREFAIE , RMS MIGE(E RS HLAT AT AR R HL IR A IR A HL U 00K T 0
{E HRL TR A KT o

Aiy = VouTt X (VIN Max — Vour) ©)
L= TTVIN Max XL X gy
VIN_MaX — Vour Vout
LMIN = —15 X (10)

lout X KIND VIN_MAX X fsw

— R, TS HL R R ROE R BRI FUEG , DRI B FEGE 1T AR R A i R R . i A SE /N DCR IR /MR
SR RLUEES T SEBLRE SR BT h o I 0 R 2 7 A T K HE B R SO, AT 2 R A A i A PR IR
PR3P TR 1 FR AR 2= A B e I LR RN IRRE |, RN HR SO S K. TEA— AN A, BRI HE R FL
P OUFIRE R R A% R RS X T E B s ], T @ U0 F 2 05 K I FR B SO . ORI
JERAR S B AT $ e LR B RS e L

XF RG], ERE Knp = 0.35. 115 H /N UBRECA 4.66uH . IR AE F B Bl (AR iE 4.7uH Th 2 da sk
2 RMS HICA 7.2A , MEATETTA 10A.

8.2.2.5 #r AR ER

s FETES 2R LC JEUL AR B . NS A Res /Nt 2R, DARRAR AR FR IR ST o e TR IR B H H
54k Cout » BIAN— N A A48 E B MRS ASHar H F FR S0 . PR AR 1 DA R B 288 L I ok A4 30 1) i S P e i
WS TR St RSO AR B P A . — 3 o HUBR U R 4 i AR T S R B L . (ESR) i
A%

AVOUT_ESR = AiL X ESR = KIND X IOUT x ESR (11)

5 H LR R S Y P AR TR IO R

3 Ay _ _Kinp XIouT
AVoyr ¢ = 8 x fqw X Coyt ~ 8 X fsgw X Cout (12)

FL IS S P AN AN AR B B ST BRug Ve (B S0 /N T 7 N I B2 A
IR 2R 2R G0 it ™R IR PO TR 5 A7 AR K LR R A BRGE T #5020 S2 R S PR RE RS (PR A . R
R ERINS |, oy 2 A5 8 LRGSR HL IR BT 38 5 (AP 2 RO L SR O R A L o AR I A B

) \AN B 2 I i JUIORCRE R3S FLUR VA 5 22 5 B0 8] AT S BT A S . A IS, USRI 6 NS
BERII A ZE | DORE e S RS AE R S VE A . NI A SRR T8 5E Vour IR o B 75 1) foe /Nt F

1 6 x (Iog — IoL)
CouT > 7 X Fgr X AVouT_sHooT "
Horp

* Kinp = BRSO IR IS0 250 (Aid/lout)
o oL = BB RE T A P ER
o lop = gk AR P H P R
. VOUT_SHOOT =H *ﬂ?iﬁjtﬂ %Eﬁﬁ@?ﬁ

T REIT, B AR S0 2 25mV. ik AVout esr = AVout ¢ =25mV, 1E#E Kinp = 0.35. Ji2a 11 7~
A ESR AKRT 11.9mQ , TR 12 774K Cour AN T 23.9uF . X T vk i B ARl sl 0T phBR 4
AVout sHoot N 250mV. A PUEE TR 13 TR Coyr AN T 81.8uF. L5 LA | it B2 (Y d5e ™ i A
& 81.8pF. FIEF|EH , NifEH] ESR A4 10mQ P 47pF. 16V, X7R M AH.

Copyright © 2024 Texas Instruments Incorporated TR 15 21

Product Folder Links: LMR51460-Q1
English Data Sheet: SLUSFR3


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/lmr51460-q1?qgpn=lmr51460-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSX02
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSX02&partnum=LMR51460-Q1
https://www.ti.com.cn/product/cn/lmr51460-q1?qgpn=lmr51460-q1
https://www.ti.com/lit/pdf/SLUSFR3

13 TEXAS

LMR51460-Q1 INSTRUMENTS
ZHCSX02 - AUGUST 2024 www.ti.com.cn
8.2.2.6 M\ A MR

LMR51460-Q1 @3 FF 2 — e N N AR A . S Al i A S i S A By 10uF BUCE R T
I RA R B R AR 0 XER B X7R i i it g B P A o € b UK T e KN R T o A2 e L A 9
IR, TI SR RS O i RN FER IO % o BVt 6 I PIANEIUE FEUR N B0V 1) 4.7uF . X7R FLA i R A 4
TE RSN LR AR AS . 0B BCHLPE (ESR) 2079 10mQ. ML THEA & —AME 0.1pF A at |, T s
B, IFH N R FEL A 5] RS

8.2.2.7 HEHAR

4> LMR51460-Q1 BLi-#0 7 B H 28 155 3% (Cooor). UL FIAE HUR Jy 16V BT BiF 0.1pF E25mA#. H
ZEA B SW 51 A BOOT 3IMIZIa. Jy T Bl RuEt: , B A BB AU B A XTR 80 X5R S84 Ay
IR R 0 e P PR

8.2.2.8 RIEH EHER
RARIRESE (UVLO) iEid Rent 1 Reng FIAMNER - E M4 RIAT T . UVLO BWAERME , — MMEMH TN i
ANAR R B EHTE] S —ANE TN R ORI W EE AR . Vi UVLO AT BN T A S 2 .

REBT + RENB (14)

\' =V X
IN_RISING ENH RENB

LMR51460-Q1 () EN _ETHBME (Veny) BN 1.25V ( HLAUE ) o 3% Reng N 21.5kQ , B RFR BEU /N K E HL IR
N B . TR BT Viy UVLO HL~Fy 6.0V, AT LS B R i A Rt Rent 1A

VIN_RISING
RgpT = (V_ET - 1) X RENB (15)

W ER AT B HAEY 81.7kQ |, ki 82k Q bsHE(E . AT E& UVLO BI{ESET 4.8V, Wil T
AT EA L, Hr ENIBHFHE (Ven_nys) 79 0.25V ((HLAUH ) -

REBT + RENB
VIN_FALLING = (VENH — VENH_HYS) X —"Renp (16)
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8.2.3 W/ ZE

AER AU, B FEMER  Vin=12V, Vout =5V, fgw =440kHz , L=4.7uH , Coyr =2 x 47uF , Tp =
25°C.

&l 8-2. 2Rt IS0 Il 8-3. WU 1L
&l 8-4. H1 Vi JH 3l & 8-5. (1 EN &3}
&l 8-6. fF B & 8-7. Lk
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E 8-8. IR & 8-9. MK E

8.3 HJRA AL

LMR51460-Q1 &1t N7t 4V 2 36V I A B R E R N E T, A RENIEA RIFMETTEE ) |, R R
B KN IR R R E I R . B N B VRS FL B s TUR AT RE /DN, DS R S5 N LA 27 LMR51460-Q1 H
VR bl p R (KR B, AT 8 4 S R 1 UVLO i fafil i A R G S Ar . S N\ U5 BF 55 LMR51460-
Q1 B LI, ASABR T PR ARSI, B RE TR BN R AR EAE. KEARHARNAEIARE | (H
— k£ ATuF 3] 100uF HLAFEFL 2R 85

8.4 fijF
8.4.1 #7759 R

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

1. KNS5 A AR Cn /RATRESEID VIN 511 PGND 51 ATRCE - i\ 28 4 R D ) P2 4 R F b b 53
$23) PGND 51 B R #8 T5Z 1 1

2. FB 5l AIE LT . RIFHPEAS Regr Ml Regg MR FB 5. An5R 51800 Vour IR B R
e, I B 1) Vour EATARIN . Vour I BRARI BEFT  , Sl NBRIBUZ 34— — 2 h il

3. WIRARE , A Z AN T T 1 9 7S BE O IR A2

4. ViNs Vour MHEMLE 2 PGB ST BT o IR/ N4 a5 A\ B HH B A2 L i R PR B R

5. $RALFE RIS AR sUHCRG FUR TVUZ et 1 T & 42 3] PCB iR Z _E#st-Fiim. an’k PCB Af
ZANEWE X e FLIE ] DU N 2 BT i W R T BGRB8 K, fEdR I &5
IR ORFFFE 150°C AR .

8.4.1.1 L RME EMI Bt EBEA R

EMI Fg 252 e e FLR A AL SR LR AR T R B e P I Kk PR T 2R Al K LA B (R T RUBRCKS , EMIT g e
S 30T B N S A7 BB T A i A R 55 5% HL R T DA Bk LR I v LR AR A R AL SR B AR R AR . R AT RESEIL VIN
5L PGND 51 JASCE — e PRSI LA A, AR EMI R SCEREFTAE .

BRI R SW 5L ZIR T e , R S R E LR B A ERMASH IS AR .. BIONEERES
PR A2 T T R AR R BB AR (IR ), DUR T REN /NS A FE B . far e AR AR 28 L EE T FER B 1Y VouT BRE |, 1
7 [ e 2 PGND 3] .

8.4.1.2 R HRH

TEREAR A S A A e A R, VA A RO B Ay R AR SEIL FB 5| B AN SR S B E . FB SRR E
BORZRWE N, Bk, FB 5IE TaEBEdr A, M dEwauRk. Fik , mE I FB 5| A7 & 5 E H R 4
LS a gl FB B 5 FIAM LK , TP FE RS . S SR RS A, BB ik N ELKE | M
Vout BIHFH BRI EL T K — &,
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P SRS S A 1 H R P SR AR vy, e xR R T AT o Pl LR I A 2 1 T P O R 3 T e 0 A
o M AAERF S ot H B 73 He 25 10 B F A I A 2 i ZB0ZE 85 SW 15 rU AR AT LR, DA G gty A7 JF e 75 1 S B 5 T
Yo, AR BRI/ 2 AR o 24 (] v P PEL A SR B it R, IR — O B, TS BORs L s AG I 7E 2R A
FLBE 70 s A Al ELAE 5 HUBKER AT SW AT BRI AN B 55— AR, BUEAE R BUE AN HLIEAR/SW 11 i 2 14 T8 Z 18] T B
AN EHOT I 2R R Y HU R SR AR P B il EMI R
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9 BRAFF SRS
9.1 BT Hr
9.1.1 FRZH

9.1.1.1 f#F WEBENCH® T HAlg@EHEit rx

Adi bt | 8 LMR51460-Q1 #3434 B WEBENCH® Power Designer 81 % & #ll % it 75 & .
1. EEBAFIANHBE (VN i EE (Vour) FlgH BT (lout) oK.

2. fERCASsREL | AZ BB S A, WRR . SR ARA.

3. BRI BT SRS (T) Hoh T 47 (i v 5 kAT He .

WEBENCH Power Designer $2{it T sz #il FHLE |, F=2' 5] 7 SZhF AR A T 52 1500 40k .
HEZHIENT , WTHAT BT EAE -

o BITHAME , WEE BT B

o BITIVEREMTE , TR IRIATERE

o W R AR R 5 R LUH H CAD #aS H

« FTEI PDF #& AR BEiHR S I 5 R L=

% WEBENCH T HHEZ/E 5 | &7 www.ti.com/WEBENCH.

9.2 UYL HF

9.2.1 RIS

TES I LN ARSE SR

o FEWAXEE (TN) , FFHKAEIEA 755 BT

o TEINAER (V) SFEEAR 7 29 5 LB PG A 1 HE 5 A i 1l 26 77 7 T -1k
o TEINACER (V) Z0fy (A T5 R I TP 2 i N0t

9.3 BB FEFTE A

SO SERE R |, 75 PHIE ti.com ERIEF SO IE . mith @Ay BEATIEN RV AT ARG R S
. AREREAGER WAL OB SO P A BT g R

9.4 SCRFBHIR

TIE2E™ thCscfFiglzn i TR EESE TR, T EENE Z P RE . S IR @ e M- # . #%R
BUAMRZ B A TR | R4S P e AP B it 34 B0

BRI N R A A DTS R SRt X R IR T BORAGE |, IR HAS Rt TI IR AL 5 1§21
T A 25K

9.5 BiFn
TI E2E™ is a trademark of Texas Instruments.
WEBENCH® is a registered trademark of Texas Instruments.

Fr A RibR A B B & I e .
9.6 FFHN HEL

B e i, (ESD) SBbRix MR B o N (8 (TI) 8 DG I3 24 (0 TR 1 i Ak B2 T A SR B o 0 SRS RS TE A (1 b B
A RIZERLR | T2 ARIF R A B .

m ESD (M4 /N SRR TERERE S | KA. FEE IR AT RE A 5 R BB |, IR O AER A &
KU DR AT RE 2 S BRSO A AR AAT .

9.7 RiER
TI RIER AARTERINEIFMERE TR | T RHAEIE R R E o
Copyright © 2024 Texas Instruments Incorporated TR 15 27

Product Folder Links: LMR51460-Q1
English Data Sheet: SLUSFR3


https://webench.ti.com/wb5/WBTablet/PartDesigner/quickview.jsp?base_pn=LMR50410&origin=ODS&litsection=device_support
http://www.ti.com/lsds/ti/analog/webench/overview.page?DCMP=sva_web_webdesigncntr_en&HQS=sva-web-webdesigncntr-vanity-lp-en
https://www.ti.com/lit/pdf/SNVA021
https://www.ti.com/lit/pdf/SNVA183
https://www.ti.com/lit/pdf/SLUA844
https://www.ti.com
https://e2e.ti.com
https://www.ti.com/corp/docs/legal/termsofuse.shtml
https://www.ti.com/lit/pdf/SLYZ022
https://www.ti.com.cn
https://www.ti.com.cn/product/cn/lmr51460-q1?qgpn=lmr51460-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSX02
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSX02&partnum=LMR51460-Q1
https://www.ti.com.cn/product/cn/lmr51460-q1?qgpn=lmr51460-q1
https://www.ti.com/lit/pdf/SLUSFR3

13 TEXAS

LMR51460-Q1 INSTRUMENTS
ZHCSX02 - AUGUST 2024 www.ti.com.cn
10 11T P ik 3%
VE  PAETRRAR I TS AT 685 24 B AR 1 T RS AN [
HiH BT RS R
August 2024 * WA RATHR

11 U BEEAATITEE R

TRTHEEEHU . BPEATIE S . X EE B A T R e . AR AR AT, B
ACKSTRGATIET o« AT RILEARR IR T A hRAS | 35 2 0 A2 1 3 TA

1.1 5HEEER

REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1-
N T
& 0 o|( B0 W
Reel | A l
Diameter
Cavity +| A0 |¢
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
2 4 W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers

t Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

o O O O OO O O O Sprocket Holes
| |
I I
Q1 : Q2 Q1 : Q2 ﬁ
H-—a-—4 t-—-T1-—1-
Q3 | Q4 Q3 | Q4 User Direction of Feed
[ € A | v
I I
N\
Pocket Quadrants
e ESE S REE | 3K sPQ B ﬁgﬁ‘;‘“ A0 BO KO P1 w Pin1
il EAZ (mm) (mm) (mm) (mm) (mm) (mm) (mm) R
LMR51460SQDRRRQ1 WSON DRR 12 3000 330.0 12.4 33 3.3 1.1 8.0 12.0 Q2
LMR51460FSQDRRRQ1 | WSON DRR 12 3000 330.0 12.4 3.3 3.3 1.1 8.0 12.0 Q2
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TAPE AND REEL BOX DIMENSIONS

ey EPjERT EHEE ggf‘] SPQ | KpF(mm) | %E(mm) | R (mm)
LMR51460SQDRRRQ1 WSON DRR 12 3000 367.0 367.0 35.0
LMR51460FSQDRRRQ1 WSON DRR 12 3000 367.0 367.0 35.0
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GENERIC PACKAGE VIEW
DRR 12 WSON - 0.8 mm max height

3 x 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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INSTRUMENTS
www.ti.com
30 TR R Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: LMR51460-Q1
English Data Sheet: SLUSFR3


https://www.ti.com.cn/product/cn/lmr51460-q1?qgpn=lmr51460-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSX02
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSX02&partnum=LMR51460-Q1
https://www.ti.com.cn/product/cn/lmr51460-q1?qgpn=lmr51460-q1
https://www.ti.com/lit/pdf/SLUSFR3

13 TEXAS

INSTRUMENTS

www.ti.com.cn

LMR51460-Q1
ZHCSX02 - AUGUST 2024

DRR0012G

PACKAGE OUTLINE
WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

PIN 1 INDEX AREA—

oo

N
[N

f
08
0.6
‘ jt ***** == o SEATING PLANE
05 |
00
e 1.3£0.1 —=
e p oame -
|
— ‘ =k |
-
D ‘ -
|
D, I S
B S A S
) \ ( 25£0.1
|
peti B | -
10x[0.5 |
=D (
o /\ 1 2
‘ 12x 03
o558 O

[ﬁ (0.1) TYP

&

0.1@® |C|A|B
0.050 |C

4227052/A 08/2021

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.
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EXAMPLE BOARD LAYOUT

DRR0012G WSON - 0.8 mm max height
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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
on this view. It is recommended that vias under paste be filled, plugged or tented.

are implemented, refer to their locations shown
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EXAMPLE STENCIL DESIGN
DRR0012G WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD
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SOLDER PASTE EXAMPLE
BASED ON 0.125 MM THICK STENCIL
SCALE: 20X

EXPOSED PAD 13
82% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
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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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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 ©)
@ ©)
LMR51460FSQDRRRQ1 Active Production WSON (DRR) | 12 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 L146FQ
LMR51460FSQDRRRQ1.A Active Production WSON (DRR) | 12 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 L146FQ
LMR51460SQDRRRQ1 Active Production WSON (DRR) | 12 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 L146SQ
LMR51460SQDRRRQ1.A Active Production WSON (DRR) | 12 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 L146SQ

@ 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 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 TlI'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. Tl 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 TI 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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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.
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PACKAGE OUTLINE

DRR0012E WSON - 0.8 mm max height

PLASTIC QUAD FLAT PACK- NO LEAD
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NOTES:

wn

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

This drawing is subject to change without notice.

The package thermal pad must be soldered to the printed circuit board for optimal thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT
DRR0012E WSON - 0.8 mm max height
PLASTIC QUAD FLAT PACK- NO LEAD
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SOLDER MASK DETAILS
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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.
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EXAMPLE STENCIL DESIGN
DRR0012E WSON - 0.8 mm max height

PLASTIC QUAD FLAT PACK- NO LEAD
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SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD

82% PRINTED COVERAGE BY AREA
SCALE: 20X
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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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