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90 ="+ = 90 [——H '\;: R —
80 L——TT 1 A 80 == I al
=1 // // //// ////‘ .
70 71 A 7 70 |-
S 60 /Y / R 60
B / / V4 5
5 90 r — PFM, Viy =8V § %0
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w ) / — PFM, V) = 24V T
30 4 Va4 — PFM, Vjy = 36V 30
A 1/ — FPWM, Vi = 8V — V=8V
20 Zab // — FPWM, Vjy = 12V 20 — Vjy=12V
10 1 L — FPWM, Viy = 24V 10 — Viy =24V
= 1| — FPWM, V\ = 36V —— VN =36V
0 E= 0
0.001 0.010.02 00501 02 05 1 2 345 0.001 0.010.02 00501 02 05 1 2 345
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B 6-1. 5V E 5 A MR E KRR E 6-2. 5V B 5 ML AR AKX R
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T~ —~ |
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—— L ey b — I AT
80 = 7 L 7/‘7’ ] 80— — 1 ——
| — A ///—____ H—
70 =" ‘S 70 ; &
g\i 60 / /| y / g\; 60
[2) / Vi [2)
& %0 A y — PFM, Viy = 8V § %0
2 40 iRy, — PFM, Vjy = 12V £ 40
w / /1 v — PFM, V| = 24V w
30 y v —— PEM, Vjy = 36V 30
7 /,/ — FPWM, Vjy = 8V — V=8V
20 PZg —— FPWM, Viy = 12V 20 — V=12V
10 el —— FPWM, V) = 24V 10 — Vin=24V
é | — FPWM, V|y = 36V — V|y =36V
0 0
0.001 0.010.02 00501 02 05 1 2 345 0.001 0.010.02 00501 02 05 1 2 345
lout(A) lout(A)
fsw = 440kHz Vour = 3.3V LMR51450-Q1 fsw = 440kHz Vour = 3.3V LMR51440-Q1
E 6-3. 3.3V XS A RBRA KRR B 6-4. 3.3V XRS5 HHHRIRAIK LR
3.42 5.14
— PFM, Vjy = 8V — PFM, Vjy =8V
— PEM, Vi = 12V — PFM, Viy = 12V
34 —— PFM, Vj\ = 24V 5.12 — PFM, Vi = 24V
—— PFM, Vjy = 36V |\ —— PFM, Viy = 36V
3.38 5.1
S \ S
E 3.36 E 5.08
3 \ 3
3.34 5.06
3.32 5.04
3.3 5.02
0 05 1 15 2 25 3 35 4 45 5 55 0 05 1 15 2 25 3 35 4 45 5 55
louT(A) lout(A)
fsw = 440kHz Vour = 3.3V PFM fix 4 fsw = 440kHz Vout =5V PFM fix 4
& 6-5. 3.3V % B 6-6. 5V kA%
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MRAESA U, B Vin=12V , fsw = 440kHz , Tp = 25°C.

5.5 3.6
—
5 // 3.4
~ 45 7 A ~ 32
b / > /
= // .
> 4 // A / > 3
/ — lout = 2MA — lout = 2mA
35 — lour = 1A 238 — lour = 1A
T lour=3A — lout =3A
— lout = 5A — lout = 5A
3 2.6
4 4.5 5 55 6 6.5 7 3.6 3.8 4 4.2 4.4 4.6 4.8 5
Vin(V) Vin(V)
fSW = 440kHz VOUT =5V PFM ﬁ)iz!s fSW = 440kHz VOUT =3.3V PFM ﬁ)jz!x
B 6-7. 5V [E[# 6-8. 3.3V [E[%
34 3.85
32 3.75 —
2 S
< 30 5 3.65
= s
) L —] -}
S 28 z 3.55
(@] >
H 3.45
= 26— ' —UVLO UP (VIN)
— UVLO Down (VIN)
o4 3.35
-50 0 50 100 150
-0 0 Temperg?ure ¢c) 100 150 Temperature (°C)
[l 6-9. JTFRIA IFHE R Fl 6-10. Vi UVLO
0.804
120
0.802 100
e ~
> £ 80
£ 0800 — | 2 i
2 9o 60 b— =]
2 ] a
2 0798 [
—
o 40 —
x — High Side
— Low Side
0.796 20
-50 0 50 100 150 -50 0 50 100 150
Temperature (°C) Temperature (°C)
E 6-11. EHeE & 6-12. B AMEMFF X Rops_on
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6.7 JLAIRHE (52)
BRAES A BT, 0 Viy = 12V, fow = 440kHz , T = 25°C.

www.ti.com.cn

9.0 & ~ Tiigh Side
— Low Side
8.0 — L
] 6.5 —1
@ 7.0 §
E E 55
- 6.0 =
g o
5 5 45
3 50 ©
— High Side
40 — Low Side 35
-50 0 50 100 150 -50 0 50 100 150
Temperature (°C) Temperature (°C)
Bl 6-13. LMR51450-Q1 = A& HLfft R AE &l 6-14. LMR51440-Q1 = (MM 7 R &
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7 VEYHE A
7.1 #EiR

LMR514x0-Q1 #e4e s & — 3k 5 5 HT 0 [F) 0 B LR M SR S e s, AR U RB IR 4V 2 36V, i@ REg LL
BUNBEE RCHR MRk 4A BUBA BRI IZ RV AAEH TREFMMAKZ A . AREMAEER , 1§
Sl a R -

LMR514x0-Q1 K [l i #i% we { H A s dzs il . PEM AR 32 SR 2 E N PFM ROk SE I i &% . FPWM
FRCAS AT AE R S B  SEBLA S P e S0 ™% 1A P I O PR RE T R o 2R BAT ISR T BE
R BT R A T A AN IO .

8 A REAN N AR Bh A5 SLARARR o & A S S 0 1 RS B o TR AR R TT 58 DRIPRFIEELARHSCIT . Vi KK
BIRE 32 U LI PR ) R A R it DR

ZARIBATTER DN TAE 5 HES BT AT SEBLfE S AL PCB A1 )&

7.2 TR JTHE
EN
—
| M-
| vcc % P A
Internal | "| Enable »| LDO |« VIN
SS
| Precision | l H BOOT
"1 Enable |~ ~ L
HS | Sense
REF »| EA S
. r v Y :I\>_{ E
NG |TSD|IUVLO| b
q
A\ 4 A4
— ,—[
PGood Il PWM CONTROL LOGIC ‘ ] sw
Detector
Pel oviuv | /A ry T
Detector|~ ~ Fg Slope
[
Comp Freq Zero || HICCuP
Foldback ]| Cross || Detector —’L>—{ |:
A A 4
Oscillator —
AGND |: < LS | Sense r]
< FB
il L
[ 1
-

Py,
3
o
@
z
o
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7.3 FeMEULEA

7.3.1 BESNFIE (6 BRI

LMR514x0-Q1 HILA NiZ24T S % T a5 e FE 7-1 R . LMR514x0-Q1 /& — 3K [Fl2D B I FE 3 5%
AA LR (HS) AR (LS) FF% ( AL #ias ) . LMR514x0-Q1 38 4 F 52 42 1 5 2% LL 4T FF i O A ny
NMOS F1¢ , RIgftf e it k. mMFFcSIEE , SW 5| JHE K E AL V), RIS B i AR
F(VIN — Vour)/L ¥ahn. 4@ eyl iz d 2 S mr |, RMNF e it ) i P8 X A 8] 5 oK 2 S0l . HUSHIR
TR T 5E ARER Vour/L T o B S 32 S 508 5 S D = ton/Tsw » FoH ton A2 ] 26 5 i i
B, Tow 72 o8 M. FE i ge s d PR iE i A% 52t D k4 dria 2 i %t s s o 76 7T ZUG 15006 10 35 A8 15 1T 5
#e D 5 HEERIEL , SHANBEERXE 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

LMR514x0-Q1 R [i] 5 SR WA A A s ihl] o " (0 P WL s S AR 6 - o i % 2 11 4 DAL P O iy 2 SR SIE 3
R LU PR T o S ARG s O G ) U i R R PRI, O W PR AT R A BE AT PR AR ) s N T 5% 1) e Je
8] F IS SR B AT A AN EE T RE , AU ANER O, BT OF HORT DAAESR A A A e R A g R oL T
FasE AR IEW R T | R a8 DL P OO LA . ER AT |, LMR514x0-Q1 ¥ LL PFM 5 T
PERYERE AR (PFM A ), BBL FPWM AR T AR R SCHLARS Hh F T S0 7™ i P I 901 35 A0 R ) O %
i ( FPWM RRCA ) ©
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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
Rrar
FB[
Reas
B 7-2. FHEERE
Rer = (VouT — VREF) <R 1
FBT =~ vpgp ¥ RFBB (1)

7.3.3 fE55

EN SRS 4] LMR514x0-Q1 BT FISC #RAE . M RACT 0.8V I, SRR SCHT ; 1 BR sh e #eds | HUE
REET 1.4Ve EN IR , TEL TGRS, 2 Vv & T TR AR, thiE#iE LMR514x0-Q1
AT BLIEH TAE.

VFZ RS2 25 TR AR 2 R 8% Rent M1 Reng (181 7-3) 9 S SR 5510 R 48 UVLO P 48 UVLO 7]
FAT darly A L RIS AT R IR . RS UVLO WA T SEBUN P4t ATOAf O 7T 5218 A7 SRR gL R (il et
JECRHT ) o BRSh R RE AN EE RS S KAl EN FIOKRSEBLR SN Pl AR Y. ER , EN SIHRIEAS
mT Vin+ 0.3V TIAREITE Vi v OV BN EN HLE.

§ Rent

] En
§ Rens

A 7-3. B EE > EARLHER R4 UVLO

7.3.4 FFRHFE

Al LA A FH S RT M RT 51 1A GND 31 %F LMR514x0-Q1 KIS ZR#H T2, RT 5| A GEE S siEESE
Hio SPTFEBRFF R | B FFEME , SHERAAR 2 8l 7-4 rgdhsk. £ 7-1 S THESE fsw T Ry
18

Rp(kQ) = 18576 x foy(kHz) ~ 2048 ()
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90

80

70 \\
60 \

50 \

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 HRIEF SR

LMR514x0-Q1 {9 FLJSUEH bR S D e (PG it 510 )l F T 4 th Fi P ) s v B 52067 R Gl b B o T
5 i P PRI R A RO I S5 B P LR IR 3 30 TR AR D R FRF o T BRI A T 77 L7y L £ B
B ( Blan{eLesg A B A IR ) I AR DR ARG o RPEEI TR T tyg 35 s ((SUTME ) A H PP Al RS AN S A
MU ER bR . FB B IR E SR B AN — BUEIR tyg.geay ( JAUEA 3.1ms ) ZJ5 , HIRIER bR & AR

HLYE IR o S — TR NMOS |, 2 — AN L hr B A8 B 5@ I . RIS 22, wr Rl — A4
10k Q Z 100k Q HJREFH &K B4 BART 20V HIHYR. WUERATH ZILThRE | WA PG 51 R &2 . 2 EN
FARES | bR & MBGRHEAICEF . 72 EN WRRSFR , REm AR ROV R TEE T 1.6V (0 ) |, RYRIE
R R KRN FLEIE 5 65 25 51 BT s AL IR A1) D9/ T B SmA.
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Vour A

112% —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 | I
| | |
I I
I | I
I | I
| | |
I | I
l ! l

: ; : >
| | |
| ! |
| | |
PG ! ! |
' 1 i

I

| | |
I I |
| | |
| | |
| | |
I | |
| | |
| |
| | |
I | |
| | |
| | |
I | |
I | |
| | |
| | |
| | |
s : 1

: ! ; >

tpg-delay —){ |(— tdg—PI — tpg-delay 4,‘ |<_
&l 7-6. HIRIEH B F1TA
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7.3.6 RAT-ZERTIH\ RATKBIH I FIGIE 78

B IEIN A (ton_ win) A& T8 ) LGl A B R TA] . LMR514x0-Q1 1Y ton vin I H4 75ns. B i 5K T [1)
(torr_MmIN) & v 5 9% ] LA SG W 1) B o R 22 I Ja) torr MIN BH N 135ns. £ CCM izfralF ton_min AN
torr win KPR FL SRR HRVE ] | TCE TR R TR

A SR ITIR I e/ B N

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
1 —fsw X toFF_MIN (6)

VIN_MIN =

£ LMR514x0-Q1 ™ , il ton_min B torr win o, SRIIIIERITIRTT 5, X 0] DUBR oK o 45 b BB AR A /D o
k.

N ) BEE VN B T INT D AR ] P ton min S5, TR B TTARBEA , RIS Vg gk 2ETH
e, XD ER T A, IWE Vour RIFERT& A5 HIF KGR N .

BIEAR Vin S0/ ZE R G A b, S ik 0y SethadE il . RS FIR B topr min Je PR FRAT, ANTTTAR
a6 SER A A, XML , FIR AT LUK E KL 200kHz, FEMR IR EH i LMR514x0-Q1 fith H
FBERS AR IR LIS Vin KW FRAR S 00 N PRAFRRSE |, TSR AT 2

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

LMR514x0-Q1 B AR 45 R4 8%, CB 5T SW 5| i1 18] (/N L 25 2% Ry &l MOSFET H2 A hi b Bk 2
. m MOSFET 5% M1 HARMI T o6 SIERy |, HESH AR e . EUEH 0.1uF I EZSHE AR . TI EEME
FHHA RSN XTR 80 X5R. Fil e H kA 16V B &= 0 M B FL S, DATE BEAN IR 5 AR o e 3 ] A AR IE s 1) 1
Rt

7.3.8 LR AT

LMR514x0-Q1 B4 T WA E U &S IR IRAE , PO SRS Bt BANGERR OR Y, I BRSO F . A (B PR
Uit PRARL AT Bl7 Lk P Je S PR JAELE B ) R R T 1) g%, T DA AT 2 (L FRAEC DU W [ 240, AR A e 80 8% ) o K 4 FELIAR
A W A BRI # i s A R AR

U MOSFET a2 it O 7 e 3 e Ve i PR YRS S 1 O AR PSR S B o =2 s (U DR A B 2 Y e 1) 5 g, 2 Aar il
F IR AR BANTFRFIIN , ST Rl e SIREBORES (EA) IERBRME 5 12T . AREZ
VSR, TSI ZAE 7 e o INTT I L PRI B2 i K H (L 0 B PR IR BRI B I ( ELSEMEL ) PR

BEA , IR AN MOSFET [ H AT A AN 42 o« 4 fIRMIJT % Sl | AT AR T . A SRARMI T 2%
(T FRLIALAE TS0 J ST A SR vy AR AL SRR A s pmarr o A SRR OG . ARMUIF I ORaF F08 , M1 LK%
AW N, B2 A PR RO B IRERRAE Ius_umire 28J5 , AROUITFOSRWT , s FRAE L SEIX I 1) 2 )5 3
Mo BB g i JE VAR AN EL IR PR I 3R AL A SR R R, JF R ABE AT R i i A AR
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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
LMR514x0-Q1 &3 BB 8. a0 Sl i ol S B sk S 55 AT AR AEAE |, W iisUl R, BRI MRSl 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)

£ R B FL B R 13 N TRV FEL RS LMR514x0-Q1 R N FRLJE . 3K 2 J2 8 5t 78 22 00 25 Vs B B b H e 22
T8 TH e PN R v R RSB . SRR R EhFIR] A Bms.

7.3.10 #EHr

LMR514x0-Q1 324 Py 5 W ThAS | DUEZE L5 RE 160°C IHRF 82 4F . &AM FET 78 #C Wi #0117
Ko MEMFIREEREZ 140°C LN , #3006 5075 5t P 3 505 2h e s 421 i _E i 81
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7.4 BTN

7.4.1 B

LMR514x0-Q1 1] EN 5|l $=2 4L JF /ot H haE. 24 Veny 18T 0.8V i) | 28440 F Wi zl. LMR514x0-Q1
XA Vi RIESUE R (UVLO). Wi Vi BB T 3.4V #) UVLO R{EHF |, #ias &0 .

7.4.2 T1EE

W Ven A1 Vig B8 T % 109 TAEBIER | LMR514x0-Q1 A T3247 M. ) LMR514x0-Q1 {15 i 277 R f
EN 3| BIEEZ VIN 310, 44 AHBIELE 4V % 36V [ T ARG I | TSl i R . 7 553 B s T IR
VIS B, S e .

TR, RIEAEBRAR , LMR514x0-Q1 #-RE L R YRz — :

1. ELEFEFL (CCM) - JFRBUR I E |, IR T E R S —2F (& T PFM A1 FPWM kit
)

2. ANESFHER (DCM) @ 2 7 BN T I IS R LIRS0 — I, JT ORI E (AUE M T PFM A )

3. kMR MBI (PFM) © BAEREMT |, JFIER TR (SUEH T PFM AiAS )

4. kR v LR B (FPWM) © fE B SOBAE AR AT 26 2F T, JFSRBREE (IUEH T FPWM JRA )

7.4.3 CCM #=(

2 7 3 HL I R T UG U A FELRR S R A — 2B, LMR514x0-Q1 ¥ % FH 42 S B 5 (CCM) 1847 . 7£ CCM iZ{TH
KT, BTHREE | #HHEESE /M. LMR51440-Q1 5, LMR51450-Q1 433 o] #24it 4A B¢ 5A HLf.

7.4.4 ZHEEIT (PFM fRZE )

T PFM FA , 45U /N T COM A F e oy R 10— T | LMR514x0-Q1 4 LR % 45 S
X (DCM) ( 3k —HZ 2 0 OB (DEM) ) F3247. 75 DOM ZfFHR T , MR B i 2 Is 2o ( JUE N
100mA ) B, JEIIFFE 22607 , LUTHRRACER. SH AT R PWM BRI E , DOM B il bt et
A AL

TERPEGE TN | SRR TS (PFM) B LA MRIBAT . 25k BB #7355 S 1] ton win
a5 /B LB Tpeak win ( 41T LMR51450-Q1 75 0.9A , X T- LMR51440-Q1 4 0.7A ) It} , #84H 2 %
ETF A LR R RS TE . 75 PFMBGR T, 4 SR T IERT | Bl oRes & MR TS0 | LURE (R4 th
BE. T HA0TSHR LS R, PEM IS PRI T Skt ot — 5 1.

7.4.5 BREE/T (FPWM J&FE )

X+ FPWM A , LMR514x0-Q1 7RG 8 /£ PWM #5830, BIE7E 34T |, @it fo i s il i
HIEE W, SRR ERZE ST . ST TR R SO BB RIS, RS S e R R A
(EVESIP ST E Sl P
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8 [N FH Ak

B/

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

LMR514x0-Q1 & — 3K ELIM/ B B IR FE 38 o 12 28 4438 5 5 58 = O AN FE R B 40 A U I BELVR S B, S HR
M E A 4A B 5A. TTEIE DL T it #28 LMR514x0-Q1 & #otk. 8% , thay LAfd Ff WEBENCH #4444
e . ARSI, WEBENCH #:Af FAR Bt AR U M 2 A e Bl . R E 2 EdfE E i
5 4] ti.com.

#1E
BrAR A AW, A NBUR R E S e B A E TR AR E . AR EE SOV E LR B AR T
MISEPRi s, A RBUE B . BN TR ARG X7TR SUE 4/ K ESR 1B
v BT IEWNRENMEZEMSL , i ER R RS IE A KRR, FERKET , A%
NWFE N AT, BORBIA T RS A i AU HU T > A - O 1 BRI L RE R, AT LU
AL, MR/ ARCRFIEPITHE . XA PLRR A A4S L RMS FLIREDR . U4
W TCARAT R SR AL B AR AL, PR REE A R0 i i ME
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8.2 LA A
LMR514x0-Q1 R TR HIAMA e , BRI ATSCLRE B8 o B 0 s e R 3 4 il T e i e e R o 1] 8-1 J o 17 2 AR i
K.

Vin

EN SW

® L l VIN BOOT
pu—)

LMR514x0-Q1

| RT FB[

PG AGND[ ]
PGND

& 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. LMR51440-Q1 fJ L #1 Coyr JuBE

Ry

pd

]

fsw (kHz) Vour (V) L (uH) Cour (uF) Rear (k) Reas (kQ) Cer (PF) Rer (kQ)
3.3 4.7 2 x 47 100 31.6 33 1
440 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 2.7 33 100 19.1 22 1
(1) ZEAER TIERASR. B Coyr IR MAUR 1.
# 8-2. LMR51450-Q1 ¥ L fl Coyr S 7/E
fsw (kHz) Vour (V) | L(uH) Cour (HF) Rear (kQ) Reas (k) Crr (pF) Rer (kQ)
3.3 3.3 2 x 47 100 31.6 33 1
440 5 4.7 2x33 100 19.1 33 1
12 8.2 2x15 100 7.15 33 1

(1) ZRPEHTWERRSE. FTH Cour HINR AU M.
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8.2.1 il ER
TR R BIA TR IR . AR R BIE T RS S EE NS L
% 8-3. Wit IS

28 H
BNHIE | Vi 12V LAY | 6V - 36V I TAETE
#HHE , Vour 5V 3%
KB IR, louT max 5A
S i/ R el 1.25A & 3.75A 5%
it R SO 0.5%
BATHIR 440kHz

8.2.2 IEHR i U
8.2.2.1 i/l WEBENCH® T EfIg s v FE
faktat |, f#H LMR514x0-Q1 #3144 51t B WEBENCH® Power Designer fll 2 5 il B it 77 % .

1. ERBARAEE (VN S EIE (Vourt) AldH IR (lout) oK.

2. fERMCASsREL , RAZ BT RBESE , WRCR. (SR ATRA,

3. KA T SN A RS (T1) HAb T AT B sk J7 ZHEAT EL AL

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

o BITHAME , WEEER L EBMEGE

o GBAITIVEEREMT I, TR FER AR A RE

o W R E RN AR R 7 RO CAD #aU H

« FTEI PDF #& AR Btk 5 It 5 R HE L

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

8.2.2.2 iR E A

LMR514x0-Q1 2345 5% H L& r] MA@ I FEBH 4 TR 28 P48 34T R . /0 B A 4% i b A Regt AR U
HLFH Regg d . A F T A SXOR i e F 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) 9

L™= 77VIN_Max XL X Tfsw ©)
VIN_MaX — Vour Vout

LMIN = — 15 X (10)

lout X KIND VIN_MAX X fsw

ROk, TR R R PR B AR, R ORI A PR JBGE AT AR R S RO T L e BE /)y DCR AMITEE /R
SPETRURES I SEBUE B A B o AR F S 7 AR T K B R LRSI, AT 2 B Rt A A S (R I U
TR o IR AR Rt 2 7 2 e ) PRGOS , DO IR SC > SR AR A — Mt i s, SR U i
e BRSNS S PN DK i FENAEE)) €2 @ e a3 [ Rt e oyl B L B e RV O DL PN R 241 G R R S N D
JERES SO LI AT B e LA B IR B

BT BRG] | i Kinp = 0.4. 5 H 15N BB N 4.89uH .. e 348 F e 2 (K AR e 4. 7uH ThER L KEs |
RMS HLJiH 6A , HIFITH A 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 » BIN— N A A48 E B RS S L TR S0 . PR AR 1 DA R B 288 L I ok A4 30 1) i ) P s i
WS TR St RSO AR B P A . — 3 o HUBR U R A i AR T R B . (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

Aip, _ Kinp xIput (12)

AVOUT_C = §x gy % CouT — B fsw X CouT

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

ﬁt&ﬁ“%ﬁﬂqj ) B*ﬁiﬁtﬂg/ﬁ% 25mV., @%1& AVOUT_ESR = AVOUT_C =25mV , iﬁ:ﬁ% KIND =04, ﬁ%%ﬁ 1 FEE
fy ESR RAT 125mQ , FFR 12 P4 Cour AT 22.7pF. A F sk it i H bR ph A F o B
AVout_sHoot N 250mV. AT LU 72 13 THEH Coyr AN T 68.2uF . LR EFIR |, it HL 2 ) 55 /™ A A e
J& 68.2uF. HREFIFEH , MAE ESR Jy 10mQ MIFIA 33uF. 16V, X7R Mz 4t
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8.2.2.6 M\ HRAAIER

LMR514x0-Q1 #3f1f Z— e AN A\ LR A S . mlE M A S i MR WAy 10pF BUCE M. THEW
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

TS LMR514x0-Q1 B0 75 2 19 26 U0 48 (Coor)e KBS FIHUE L)y 16V BRH @i 0.1uF FIshAH. M
ZEH R A SW 5| AN BOOT 5l 0], N T HfRiEER et , A AR U EA X7TR 5 X5R &G4 H A/
JFRT i R B R FL A AR

8.2.2.8 RIEH EHER

ARLMRESUE (UVLO) il Rent A1 Reng HIANE /3 ERIZS KT . UVLO AP EIME , —ANEH TN EH
ANAS KK RATE]D AN TN U KA /N IR L] . VN UVLO HESP ] i R A R E.

REBT + RENB (14)

\' =V X
IN_RISING ENH RENB

LMR514x0-Q1 ] EN ETFBI{E (Venn) WE N 1.25V ( #AY ) . %3 Reng N 21.5kQ |, B RFEEE /N ok B IR
N B . TR BT Viy UVLO HLFy 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 (16)

VIN_FALLING = (VENH — VENH_HYS) X~ Rpnp
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8.2.3 [/ 2k

AER AU, B FE&MER - Vin=12V, Vout =5V, fgw =440kHz , L=4.7uH , Coyt =2 x 33uF , Tp =
25°C.

] 8-2. ZEHI IS0 ] 8-3. JHEIT IS0
&l 8-4. H1 V\y JA3) & 8-5. f EN 53}
K 8-6. RS & 8-7. RIS
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K 8-8. MR Y" & 8-9. W IKE

8.3 HLIFFHCEIN

LMR514x0-Q1 % it ATE 4V & 36V [k A B EJaE N2 7. SN EEAIEA RIFRT6E ) |, ReiE R
B KN IR R R AR e I H R o S N B YR rE B U AT g/, DA S 40 N IR AN 2 7E LMR514x0-Q1 H
VE LR b3 B 0 I R I, AT 40 5 B0 R 1 UVLO iR fi & Al R S8 A7 . T Sy N FL I FE 55 LMR514x0-
Q1B LI, ACABR T PR ARSI, B RE TR BN R AR EAE. KEAEHARNAEIAREE | (H
— Mk ATuF 3] 100uF HLfFFL 2R 85

8.4 7ijF
8.4.1 Hr/F#5R

b (A JR 2 A LR T ) DN B o L ATARAE R SR R it PCB, SEBILH € 1 D S B i R e
RE , IF SRR EE R/ NS A ZE ) EMI

1. KNS5 A AR Cn /R ATRESEID VIN 511 PGND 51 ATACE - i\ 28 4 R0 ) P2 4 R Fe b b 0 253
$23) PGND 51 B R #8 T5Z -1

2. FB 5l AIE LT . RIS Regr M Regg M5 FB 5. 415 51800 Vour IR BRI
e, I T 1Y) Vour EATARIN . Vour I BRARI BT  , Sl MBRIBUZ 34— — 2 h il

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

4. ViNs Vour MHEMLE 2 ERGB SEBT . IX AT/ N4 e 5 A\ B B AR 1 i S PR B R

5. $RALFE RIS AR SUHCRGE FUR TVUZ et 1 T £ 42 3] PCB iR Z E#st-Fiim. &’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 2582 e e FRLR A AL SR LA R AR T R B e P I Kk PR A T 2R Al K L YA B (R T BB, EMIT e
S 30T B N S P47 BB T A i A R 55 5% HL R T DA B LR I v LR AR A R AL SR B AR R A . R AT RESEIL VIN
51T PGND 51 JSCE — e MRS LA A, AR EMI R SCHREFTAE .

BRI SW 5L ZIR T gess , R ESE R E LR B A EERMASHIE AR .. BICNEERES
R T R AR 2R e (TR ), DUR T REN /NS A FE B . far e AR AR 28 LR T FER B 1Y VouT BRE |, 1
7 [ e 2 PGND 3] .

8.4.1.2 R HLkH

TERRAR A S A AR e A R, TE A R B A AR SEIT FB 5| B AN SR S B E . FB Sl IR E
BORERE N, Rk, FB 5IE TaEBEdr A, SR auRk. Fik , EE T FB 5| A & 5 E H R 4
LS a gl FB 55 FIAMM LK , WP RIS . S AR REPTT A, BB ik N ELKE |,
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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8.4.2 #G b

8-10. A /5
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10 217 p7 St
VE © CARTRRCAS ) USRI RE -5 224 BT ARCAS (19 TS A [+

H# BT A 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
Q11 Q2 Q11 Q2
| DU U | | A |
| |
Q3 1 Q4 Q31 Q4 User Direction of Feed
[ 8 4 | v
I I
>
Pocket Quadrants
e ESp: wEE | 5E% sPQ B ﬁgﬁ\}n A0 BO Ko P1 w Pin1
A Ef (mm) (mm) (mm) (mm) (mm) (mm) (mm) 2R
LMR51440SQDRRRQ1 WSON DRR 12 3000 330.0 12.4 33 33 1.1 8.0 12.0 Q2
LMR51440FSQDRRRQ1 | WSON DRR 12 3000 330.0 12.4 33 33 1.1 8.0 12.0 Q2
LMR51450SQDRRRQ1 WSON DRR 12 3000 330.0 12.4 33 33 1.1 8.0 12.0 Q2
LMR51450FSQDRRRQ1 | WSON DRR 12 3000 330.0 12.4 3.3 33 1.1 8.0 12.0 Q2
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TAPE AND REEL BOX DIMENSIONS

B SR e Bl sPQ | K (mm) | g (mm) | B (mm)
LMR51440SQDRRRQ1 WSON DRR 12 3000 367.0 367.0 35.0
LMR51440FSQDRRRQ1 WSON DRR 12 3000 367.0 367.0 35.0
LMR51450SQDRRRQ1 WSON DRR 12 3000 367.0 367.0 35.0
LMR51450FSQDRRRQ1 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.
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Q PACKAGE OUTLINE
DRR0012G WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

%:2)47

PIN 1 INDEX AREA—

T
o2

[e20e0)

00 |29 _ .

oo
oo,

EXPOSED SYMM — 0.1) TYP
THERMAL PAD ¢ 043) TYP ﬁ( )

—5\( =
> g
D, i1 C sm
2x[2.5] I A B
) | (] 2s:01
L5 | -
10X [0.5] | oy
_ _ - ]
b 13/\ i 12 03
PIN 11D 0.52 7<__J 12X02

(45" X 0.3) 12X 032 & 0.1 |c|A[B
0.050 |C

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

PLASTIC SMALL OUTLINE - NO LEAD

(1.3) SEE SOLDER MASK

12X (0.62) DETAIL
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(2.78)

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 20X

0.07 MIN
0.07 MAX
ALL AROUND a\ T ALL AROUND T
h METAL UNDER
METAL EDGE / SOLDER MASK

\
|
|
1
|
L
I
|
|

EXPOSED METAL [N\—soLpER MASK EXPOSED T~ SOLDER MASK
OPENING METAL |, OPENING

NON SOLDER MASK
DEFINED
(PREFERRED)

SOLDER MASK DEFINED

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

DRR0012G WSON - 0.8 mm max height
g
PLASTIC SMALL OUTLINE - NO LEAD
12X (062) ﬂ — 2X (1.21) —=]
P
12X (025) 1 @ S CD 12
‘
el —
l‘*"’EEE:E}' 13 (0.65)
SYMM G — —— - — - %ﬁ,,i,+,i
(R0.05) TYP i 1.1
|
—_— 7

SYMM
¢

e

(2.78)

SOLDER PASTE EXAMPLE
BASED ON 0.125 MM THICK STENCIL
SCALE: 20X

EXPOSED PAD 13
82% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE

4227052/A 08/2021

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 ©)
@ )

LMR51440FSQDRRRQ1 Active Production WSON (DRR) | 12 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 L144FQ
LMR51440FSQDRRRQ1.A Active Production WSON (DRR) | 12 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 L144FQ

LMR51440SQDRRRQ1 Active Production WSON (DRR) | 12 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 L144SQ
LMR51440SQDRRRQ1.A Active Production WSON (DRR) | 12 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 L144SQ
LMR51450FSQDRRRQ1 Active Production WSON (DRR) | 12 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 L145FQ
LMR51450FSQDRRRQ1.A Active Production WSON (DRR) | 12 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 L145FQ

LMR51450SQDRRRQ1 Active Production WSON (DRR) | 12 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 L145SQ
LMR51450SQDRRRQ1.A Active Production WSON (DRR) | 12 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 L145SQ

@ 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.
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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.
OTHER QUALIFIED VERSIONS OF LMR51440-Q1, LMR51450-Q1 :

o Catalog : LMR51440, LMR51450

NOTE: Qualified Version Definitions:

o Catalog - TI's standard catalog product
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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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N w
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(0.13) J

SECTION A-A
TYPICAL
0.8 _
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D
T
D
D
26
24 5
D
| D
12 {
PIN 11D ’J 12X 8:%

o 0.52 .
(45° X 0.3) 12X 535 ° 01@ICA[B
0.05(M) | C
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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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LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 20X

0.07 MAX 0.07 MIN
ALL AROUND " ALL AROUND [j METAL UNDER
SOLDER MASK

| - T MEA EXPOSED B

METAL \KL\. )
EXPOSED - R —
METAL \\ SOLDER MASK {\ SOLDER MASK
OPENING OPENING
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

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

12X (0.62)
12X (0.25) 1 = 2 (1'12;) ]
1 - -~ - o % 2
T o T
[ - I 2X
T | ) 2
10X (0.5)
I == I en
2X H SYMM

SYMM
¢

o 2X(@78) — |

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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