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6.5 S (42)
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6.6 B FFER
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tss PN R B I [ 1.8 ms
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DT S SE P T B A bR e 0 SR R T LB . SRR (TYP) B AU AGE F T TJ = 25°C IS I, 55/ ME (MIN) sk
1 (MAX) B R0k 3% F T S8 5602 TJ = - 40°C & 150°C I yi Bl N I . b SR MRS ARt 2 7= It (3

2 AR B/ME O BEME  BAME| B4
Vin TAEfIN R 4 36 \%
Vout AL A H () PFM iZ47 -1.5% 2.5%
Vour T g e () FPWM 247 -1.5% 1.5%
lsuppy | KATERF i A U 3 MR AR %0 uA
Dmax RTIF R 25 L@ 98%
Vie j@fﬁ%ﬁﬁ%ﬁﬁﬁ’fﬁfﬁﬁﬁ%ﬂ‘] FB 5| i 0.325 Vv
to FF- 5% B R BB [X s i) 2 ns
Tsp ORI Rl L 170 °C
Tsp R W B WSTIR 158 °C

(1) Vin=24V. loyt = 0A ZiHEAT Vour ShsMri i o {8 1 i 22
(2) FEEMEBTE, W R EIF SRR NS br &S . RAR AR AL AE KL - Fyin = 1/ (ton-max + torr-min) . Dviax = ton-max /
(ton-max * toFF-mIN)-
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6.8 HLAVERE: (42)

ViN =12V, fsw = 1100kHz , Ta = 25°C ( FRAES AU ) o

5.075 122
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— Vin=14V — Vin=36V
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505 12.15
5.025 121 \
3 3
5 12.05
4.975 12 \—
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0 02 0.4 06 08 1 0 02 0.4 06 08 1
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fsw = 1100kHz Vout = 5V LMR54410 fsw = 1100kHz Vout = 12V LMR54410
& 6-7. 5V S EIET B 6-8. 12V faR i
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5 /1/
48
46 // /
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sl //
'é 42
: // 7
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36
/ = b
3417 — oucia
32 ‘ ‘
4 45 5 6 7 715 8
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fsw = 1100kHz Vour = 5V LMR54410 & 6-10. I SEEEKIR
& 6-9. 5V E[&
3.9 — 08
//
38 /// 0.79975
37 S 07995 \
_° i —
z 3
] 5 0.79925
% 3.6 °
z 3
> [}
.5 /// € 0799
///
0.79875
34
— UvVLO_UP
— UVLO DN 0.7985
33 -50 -25 0 25 50 75 190 125 150 175 200
"50 25 0 25 50 75 100 125 150 175 200 Temperaturs( C)‘
Temperature(C) Kl 6-12. BB Kk 5SEERMNXR
&l 6-11. Viy UVLO 5l ERIE< R
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6.8 HLAVERE: (42)

Vi =12V, fgw = 1100kHz , Tp = 25°C ( BRAER A3 ) -

1.15
- —— HS Current Limit
11 T —— LS Current Limit
1.0
z ! ™~
T~
Z 095
g
5
© 09
0.85
08 ]
\\\
0.75
-40 20 0 20 40 60 80 100 120 140 160
Temperature(°C)
&l 6-13. HS 1 LS Ha.Jft R 515 B 1Al 5155 R -LMR 54406

—— HS Current Limit
1.6 —— LS Current Limit

Current Limit(A)
P
o

I

—

-40 -20 0 20 40 60 80 100 120 140 160
Temperature(°C)

K 6-14. HS fi1 LS By FRHI-518 & | £7% R-LMR54410
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7 VE4NULH
7.1 MR
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7.3 FetEii A

7.3.1 B ESFUE(E AR AR

% LMR544xx (LU FIZAF U0 | i 20095 7.2 A 7-1 P 0% . LMRS44xx &4k B MR e | LA 4
A (HS) AMEM (LS) JF ( 475 ) . LMREA4xx i { FiL 210 o %% LLAT P 85 AL (0 NMOS FF
S, AL GER R IORI L . BT SOmI | SW A EFHEL Vi, MU S i DARHERIE (Vi -
Vour)IL BB 24 R0 S5 P BB ARG A | RN X 20 ot 5 B X [ 2 S ML R (T
SELLRHE VourlL M. WEFEREH B OB HON d5 5 1 D = ton/Tew » St ton AERSINIFSE SIBIN I | Tew &I
ST, P PR PRI U 5 D Sk Rl 1 At B, 7F 1] 2 SR I B AR IR R k| D it
i HUFE RE E , 53 HLE R H - D = Vour/Vine

Vsw
A

Vin D = ton/ Tew

SW Voltage

ton torr

v

Inductor Current

t
0 >

>

B 7-1. L FEEK (CCM) TH) SW ¥ A1 B3} R I T%

LMR544xx K F [i] 5 591258 0 A P RS s o o e o PR b o s R R B i 1 L R 2 2 8 0 U PG oy 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 |, s IE e R TE. ERAHAMH T , LMR544xx 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 ) ©
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7.3.2 A FHRHEE

RTEFEAN TAE R VG N R R Mk AR R f e B, SR i 77— 0.8V IR &L HERL T (VRer). firH B R AT
L Vour M1 FB 5l BRI B B3 T W B . TI @#UERBZEN 1% HIEE REUCHHEEEEN FB 0 K45

MR Pir 75 1 2 1 2 LA B 6 IR FEBEAE. Regp , JFAE A 7720 1 RIFE S Regre Resr MIEBGEHN
10kQ & 100kQ. £ PFM iZ47HT , Wi FF EIUMECREK Vour RIEHEE , WIAEHBAKH Regt H. 1EK
BAEEMET , Regt B/ |, R BIK. Regr BUK , W AOBEAS I/ | R 282 FERSCR IO BN, X —
MAEHAR. HE , A8 Regt BART IMQ |, RUNIXAESH [ IR 12 2R 5 2 B (1520 . Regt K | ot
%%Eﬁéﬂﬂi@&iﬂkmﬁEBBE%%?IJ%%#&@%%IE*ﬁuaﬁfﬁﬁﬁ%ﬁé%ﬁéﬂzo FL BH 73 TS 445 IR 6% 1 2% 222 AR P A8 1 5 52 1 i o

JERY .

Vour
Rrar
FB[
RFBB
B 7-2. W R E
\ -V
Reer = % x Regs
REF (1)
7.3.3 F/H

EN 5] 0 R3] LMR544xx IFF/e884E . 2 H EAKT 0.95V I, 23R8l mE)ashik#Hes , ERE
ET 1.36V. EN BIIREAN , ANEesb T IR B 2RSS, 1 LMR544xx TAERF a8 i 2% EN i3] VIN,
2 VN AT TAEVEE NI, X i LMR544xx H 530

VF2 N2 28 TR AL RE 70 e % Rent M1 Reng (B 7-3) SROVECHER RS % 10 24 UVLO P, 248 UVLO 7]
FIT ety A A Lt (i A IS AT B R . T TN R, AT A R T S A2 AT S B AR AR 4 (5 G P R K
) o BEAL, IETIEF AN EE S S ORIESS EN S SKBL AR G PRz AR .

&
EN SHHEEARBET Viy + 0.3V, TI AZHUAE Viy 9 OV I jitihn EN HL % .

§ RENT
L] En

RENB

<

7-3. HfERET ERLIER RS UVLO

H 75 Vi1
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7.3.4 RAT-ZERT I RITKBH ] FIGE 78

R IS ] (Ton_min) A& T T 56 AT Sl R i B A 1) . LMR544xx 1) Ton min SEAUE Y 60ns . 55 5 5% T (1]
(Torr_miN) ZFaEMIF AT R W AN 1] . Topr min I H 4 110ns. £ CCM iz 47430 |, Ton min 1 Torr MmN
VB 1) P s 4 T T T R A%

A SR ITIR I e/ B N

Dmin = Ton_min * fsw 2)
A SRR ITIR I R B o

Dumax = 1 - Torr_min * fsw (3)
ZE PTG IR I, e IR IR K Vi FEE U AR

Vv
VINfMAX = f e

sw X TONfMIN (4)
AN EIREATIRIS , AT R A EAF H i Vi

v _ Vour
e 1-fow % Tore (5)

7E LMR544xx H1, Ton min 2% Torr min ARG, BRERAIIZATIR T 5, 3K AT A s die K 2 BB R AR B /s o5 2
tt.

I A Vg RS INmE D . LSl R Ton min G, TR SIS, [N Viy 4k8:TF
B, KRR T L, TTE Vour PREFIERF &2 2 AR E A .

BIEAR Vin 261 T EEORH S A b, SRR 7 RE M . AESRIERIH Tope min Ja , IUERFISFRAIT , AT
RT3 R R G, FEXMEDLT , BUR AT DUIRE KL 133kHz,  FE AT IR 11 [l i LMR544xx %ii i
HLIS RESE AR L Vi ORI FEAR A D0 T ORFFAREE |, AT SEBIL AR PRI A R0 e

FERAESNFRITRIFORIFRE S BRI DL |, fow BN VN wax B TH@& T Vin i B2 BRI

1150 1500
—— lout=0.5A —— lout=0.5A
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VIN(V) Load Current (A)
VOUT =0.8V fSW = 1100kHz VOUT =5V fSW = 1100kHz
E 7-4. TQN_M|N &b%ﬁﬁ%ﬁi& E 7-5. TOFF_MIN Qbmﬁ%?ﬁ‘ﬁ
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7.3.5 BB E

LMR544xx HAERN HA LS. CB 5l BIF SW 5| Jil 2 8] /N 2528 A ) MOSFET $2 4t Ak Bk s i & . 24
= MOSFET <A BARMI = S , HEHAS . BUUEH 0.1uF FOEZSHEER . M BEA FRSH
N X7R B X5R |, #UE LT A 16 V BE s M & A 2% | DURIERA & AR B A0 e s Rk

7.3.6 LR A RY

LMR544xx B4 T W AE A H FE R A LR PRAE |, T oSSR $R At #RJ B AR, JR PR il e K fym . S HR
PRAF AT 1575 Lk R JEG A FEL U o R U 1) 4, T OGN A R AR U B 7] A, DABR 55 3 28 i e R LI . IR
JEI BRI PR ) FH Tt 3%, Mo s U RS K

= MOSFET i it R 47 2 188 i WA A FB J A 4 ot A AR PR SRS I o 24 v I S 7 B =2 Vi BB} 1) 5 B dd s, 2 Al
BRI RN, S RERS 5REBORSS (EA) I E R AMER M H T .. AREL
VAER , BSWT 7.2. S8 f GRS B R I TR IR 1ge ((TEEE ) BRE| (ST 6.5) .
AN IESFHRAARM MOSFET RS TR AT M 12 . EMTF = SiE |, BB A T AR %
) L IRLAE T O Ja JT 45 RO s TN AR PR s Lmrr » AR (TS P1Y 6.5 ) o IRIUIJT R AR KR T8 , AR
RS AT R B, B3 A RS A UL AR AR FB R PR AR Ies_umime 285, AROUITSRWTIT | il S A 225 SE X I
W2 il 153 g i J5 . WA FE IR BR 4 bR AL R I, R T LI i el 6 THEAR .

_ ILS_LIMIT +lgc

max 2 (6)

IOUT

R R BHEAR T Vrer 19 40% , ARMUTTF S H B DR ESE 256 ANl A ILs Lmir , IF HLIT S R AR I B2 X 2
e FEWTSERIAN | B Heds & RIS AEWT SR 18] Trhiccup (24N 135ms ) W —ERFFCHRE , Ra
LMR544x 22X R Sl IR it B B i S i DL AR AE , MBS R, H R oL k. Wt
KPR F S AE T BIIIFE , AT BT b 85t 2N 52 29 AL R4 35

KT FPWM JiA, HUEREE i il Do i . i it B I 7 IR PR AR I s Nee B, (RN KT, vl F
S YA\ 1E 273 == B K s (1 B R N U N A R K= 0) - AL S

7.3.7 B 557

£ RS B H B AT B L A N TR T FEL A LMR544xx Al N FELIE . AR B il 2R 284 1 s BB L g2 1E T
T A S S o L SR SE B . SRR B[R] 1.8ms.

LMR544xx iE7E I HUIF 4G IS SR AT I R34 BB 1) Toce s ( #AUE Y 33ms ) o WA IR | 76 5A K
H R Vour NS, IRIFHER S REE DR R |, XTI RE 7RSS EE N SR =0 S 8 R a8 2
XSS EAEAT = 2 gw R L A DL R FREE 3 T R S PR . LMR544xx e W% 18 1 78 J5 2h 7 41 3 18] 19 9 Ra g
6] Tocp ik P21~ 25 HL I8 FRLIA SRS i 1 P 25 45 70 L 28 R B0E 1 Voou

7.3.8 HKHF

LMR544xx 2k N #HOCHrThaE |, DMEELS IR 170°C B2tk . S MAYEM FET 78OSt #5145 1T 5%,
A IRERFZ 158°C LA NG , #3406 387 A 30 th P03 08 2l F s 35 1 1 7 31 .
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7.4 S3FThEEAE R

7.4.1 R

EN 5 J°A LMR544xx &4 AT/ 56 IhRE . 24 Ven KT 0.95V ), #84F4Ab T kWi, LMR544xx i& X H
ViN RIEBE RS (UVLO). @R Vi HEMK T 3.25V (19 UVLO RIEH-F |, Frds o0 .

7.4.2 TIEE=C

4 Ven M Vi B T B TAERER , LMR544xx 4t T2 /780, J8 F LMR544xx 1 i 507 22 ¥ EN 51
ERE VIN 5. AR 4.0V 2 36V I TAEEE AR, ATseBl AR s, A RB B TP TR
B, HZHT 7.3.3.

TERBATICT |, AR S 3 A IRANR] , LMRS44xx e RHL LA DY ARz —

1. ELEFER (CCM) - JFRBUREE E |, IR T E R RSO —F (& T PFM A1 FPWM ki
)

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

ik F AR I (PEM) - B REEET , PP T R (OGEM T PFM FRCA )
4. ik R v LR B (FPWM) © fE RIS SABAE IR AT 26 2F T, JFSRBREE (IUEH T FPWM JRA )

w

7.4.3 CCM #=(

26 g LI K TG G H BB HL R A — 21, LMR544xx f K iES: Fi@ M (CCM) 1847, £ CCM #F |, iz
T E | B BRSO &/ , LMR54410 5% LMR54406 155 K% H B 20 58 1A 57 0.6A.

7.4.4 ZHEEIT (PFM fRZ )

T PFM BA | 2 6B U N T COM kT 10006 U (FL i L U 10— ), LMIRBAdxx 45 LT 4 5 ok
(DCM) ( th k= HE A% (7 KB (DEM) ) FIZ4T. 76 DCM iZfFHist T, s M B2 Ig zc ( JLIME N
20mA ) B, (RIIFF 625607 | DUTSE AR, SR G0 F (3] PWM BLRIZ A H , DOM BER il /b 77 4
A AR

TERPEGE TN | SRR TS (PFM) B LA i MRIBAT . 25k BB B TF 35 S 1] ton win
R 5t M0 P FEL T I iy ( SZEOMEH9 300mA ) I, 58 0 25 R TT ok LR RLIE R SE . 15 PFM LR
T, M GREI TR | SR T O | DI R B SRR . T ROF SR B3 R, PRM
SEATHI T (0 S 2l — 5 A

7.4.5 ZREELT (FPWM J&E )

XT FPWM fitA , LMR544xx 7EHA 7T N BUE 72 PWM . RIMEAE S8R AF T |, I o vF HUBES FRUIR X
PRI, s S R IZERIZ AT o A OP A A a0 ) PO I S0 PR SRR AT, o o i L L T 0
FESE TP RANFR Z IR AR o
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8 LSt
#E

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 MR

LMR544xx #&— 2K B/ B L gs . LMR54410 185 % 5 m B4 R o BRI B B s ,
M AlIE 1A, LMR54406 3 15 58 i i N HE R 54 3o B 0 BELUR 4 H T, i HE A R B i AT ik 0.6A. 1 §%
MR LU R ¥ N LMR544xx #8044

8.2 AR A
LMR54410 HF R RAh oot | B a] SEBRE o6 o Bl i e ) F R e 4 e [ e i il fL . 18] 8-1 JB s TR AR R B
K.
Vin 12V
:|V|N CBI:] Cgoor
0.1 uF
L
15 uH
Vour5V
]EN SW[M * >
Rest
118kQ
FB 1 —— Cour
—[|:|GND [] - T 1ouF
FBB
22.1 kQ
& 8-1. B FH B %

AN IO AT R N R SR, DRSS AR ) A B B RS AR UE . 2% 8-1 W DA SR Hhide B HH DB 4% o
% 8-1. L Al Coyr L AIfH

fsw (kHz) Vour (V) L (uH) Cour (HF) ¥ Regr (KQ) Regg (kQ)
3.3 10 22uF/10V 69.8 22.1
1100 5 15 22uF/10Vv 118 221
12 33 22uF / 25V + 10uF / 25V 309 221

(1) ZRPEN T RRRERES.
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8.2.1 il ER

N T I REIGH TR BETPR . R pE £ 8-2 HATFI S EUE NS EL
% 8-2. ®it IS

SR B
BINHUE | Vi 5V $E | 6V - 36V () AR
i E , Vout 5V +3%
FRHRH AL L louT max 1A
W Rk (0A & 1A) 5%
ity HL TR B 0.5%
TAESR 1100kHz
8.2.2 I A FE
8.2.2.1 W BEWE R

LMR54410 #5214 H H % v A AR I8 f B 23 T 28 I 48 1R AT R . 0 IR A 2% B B R BB Regr A1 R 15
PH Regg . J7R2a0 7 F T e e s i) B Y WL
VOUT ) VREF

R FBT = xR FBB

VREF (7)
¥t Regg N 22.1kQ. MR 4 H BHE & E A 5V - H Vier = 0.8V I} |, Regr MMEES H R 7 11575
H. i A RAT LB HE A 116kQ |, RIkikdE T ARdEfE 118kQ.

8.2.2.2 FFHiZ

T RATR I I, AT DA B /N ) HLER S N B R Y DRI BT RSN oA S R, HE
B RANE S R E L W RIFE , MR R IE AT Z HIE . MR IR 2 R T 4 A B R
KU A SR A N R f b B R ABR S, ™ 7.3.4 FRTIR . LR B Ak BT SR AR N
1100kHz.

8.2.2.3 HRIS A

HR S i R S U . A A RMS B . FEBYE B TP S0l Gl A ffie . SO RS
BN FE S 3 i 8, D] A8 A K B N R SR T B /N FLEK Ly T F 7 RE S O SRk S FUER 1) B
M . Kinp 72 3R 7 LB G IR AE AR XS T 23 B RS H IR 1 R 8. Kinp 1B BRAE L A B e 28 SZ BRI B K louT
K1 20% % 60%. LB S FEESEFARE , RMS FlUE(H HEES HIR vl REIR B o HELJBRES VLA L 0 0 UK T UG AE He
VL BR 1 7K

_ Vour x ( VINfMAX - Vour )

Ai, =
- VINfMAX x L x fsw (8)
L _ VINfMAX - VOUT VOUT
MIN =
lour * Kinp Vin wax % fsw (9)

ROk, TPk R AR B R, IR DA RS I NGRE |, B DCR /b, RS/, AT seBl s
NEBER BT o ITARA R 7 A KA FUB R AL, AT 2 B 5 i iy 28 S i R 9. bl T LR AL AL
K, e A 2 I R RBGRE. AEF —NMi AA , SE ORI HLUE B AL SO R R R R B KA i
JREUE o TR RS AR ], TS A A 08 K R P RS ST I o K ) P JRR 2 0 P UL T 38 i L AR
(EL 3=
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BRI IERE Kinp = 0.4, lout =1A. TFEH R/ RIE{E N 9.8 u H. IEFAEH R briE 10uH. RMS H
Wi 1.5A. HFTEIR Y 2.5A FERE K R8s .

8.2.2.4 By mAARER

Zast BAE S 25 LC IS RERCAE ] . 8 F 2R AT et/ N A, DARRARSOA AN N RS e A
i RS Cour , NS BHERC AR M th s R S0 . PR AR e 1k DA B 57 380 PR VA R 2 30 )P0t U i b 5 R
Mo A R R ST AR b B . — 0 RO R R 2R 1 et R A S SR R L P (ESRY) SE A

AVoyr gep = A x ESR =K 5 x Ioyr x ESR (10)
73 H LB AL AT it A A RS A

AV — Ai - Ko % lour
e 8xfow xCour  8xfgy xCoyr (11)

HL I S0 R IR A AN [FIAH Y, TR S P VAR S0 /N T AN I 2 AT

UR SR 2R G 5 ™R D R VA 5 A7 AR K LR R PR T PR, U ) R 2 0 S R S PR RE AR RO PR . R
RS ERINS |, a2 A5 A UGS HL U T B8 2 AP 2 AT SR (I R A L o AR IS A BRI
L)\ BT 2 I B ] SRR R SRR R IR T A N AR BRI AUR B OK, A RedR 1\ A
I b R FRLR 22, AN R A b P R ORISR SR B JE N . D7 REC 12 JBIR TR 0E Vour i F1 R i BT 75 1) /) i
R

1 8"('0H'|0L)

Cour>5

2 fgy x AVOUT?SHOOT (12)

Hrp

* Kinp = FRIBRSUE IR M SU 2 5L (A i/louT)
o oL = R A IR Hh A RSP B LI
o lop = FRIE A IR Hh A T A R
* Vourt sroot = HArfi B I el R o

BBt Bl B AR S0 30mV.e R AVoyut gsr = A Vout ¢ =30mV , iE#% Kyp = 0.4, il 77K 10
A HAKRT 75mQ 1) ESR , @it AN 11 A/ 13 A /N T 2.38uF 1) Coyte X T ML iH iy H pwid o AR o PR
il , AVour sHoot = 8% * Vour = 400mV. #J LU 525 12 HEE Cour ANT 14.3uF. ZE LR |, Wi HE
AR AR UE R 14.3 uF. HEHIEH, R ESR A 10mQ [f—/> 22uF. 16V. X7R #2845 .
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8.2.2.5 WA\ R BRI RY

LMR54410 58 7 32— 500 N\ 2B L 30 S S P 2008 . A M B 0 SRR L 9 2.2 0 F S . 2
LA PR A7 S0 2005 MR 1 XBR B0 XTR i it PR Mo 78 M T ALK T RN LR o b B e o 5 1
R T I , 3036 ER LA PR A5 o FE AN T P G500 30 5 I A P — A2 H D 50V 119 2.2 s
XTR HLAM R HLB BN 2R 25 88 . 25 R BEHLIEL (ESR) 409 10m Q | AU it v 1A, JEREHHE @ 45— A
69 0.AuF A | FT R , I FLRLIUAT A L 45031 IR -

8.2.2.6 HEHAR
A~ LMR54410 Wi #0752 H 25 A 98 Cpoote AUUEHAIE LN 16V B S 1) 0.1uF HA AR . HEEH

A A IAE SW 51 JAN CB SIZ 1A, N 7 i fRIR RS EE , H2S A S AUE AT XTR B X5R 552 LA o ) v
ot [ P S TR P AR

8.2.2.7 RIEH EHER

ARGHRIEPUE (UVLO) it Rent M Reng HISMES 72 28 KI5 . UVLO APIANBIME , — & T
ANAERE LA, 53— ANIE R TN B e ORAR N W B IR . 5 AR 13 AT TR E Vi UVLO H-FS

vV Vo x Renr + Rens
IN_RISING = VENH R
ENB

(13)

LMR54410 i) EN EF-BIME (Veny) BEN 1.23V ( $18(E ) . %45 Reng N 200k Q , B RFEFE k7N ok B H I8 O 4
NHR. MERFFER Viy UVLO BFR 6.0V, TIAT LU A 5 F2 2 14 153 Rent HI1H

\
Reur =[ Il\\l]HISING _1]x Rews

ENH

(14)

M R AT DA HME Y 775.6kQ |, Bltbikds 768k Q MIFRHEM . /LR TP UVLO BIE55 T 5.3V, Alilid 7
P20 156 THRAGH , Hoh EN BB IS (Ven_nys) ¥ 0.13V (( S7U4E ) ©

Rent + Rews

VINfFALLING = (VENH - VEN,HYS) x RENB (1 5)

8.2.2.8 HERIEFHIH# B

LMR54410 i o] HI T AR D Fe e as | Jm & 76 N F LB v 5 28— N BRI RS o 1T FE LMR54410 [T £
bR EOR AR A (R DL HR R AR AR, Wnlsl 8-2 P
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design works fine
with or without a

rectifying diode
CB Caoar
0.1pF
Lout
15uH
Vaur 5V
sw[ e >
Rrar
D1 118 m%
Cour

GND FB[ |
[l—‘ _ 10 pF
22 1 k0

B 8-2. HAAEFPHHS
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8.2.3 W HIZE

BAERAE VY, BT &MEER - Vi = 12V, Vout = 5V, fgw = 1100kHz , L = 15uH , Coyt = 22uF , T =
25°C.

Vw [5V/div] - : ! : Viw [5V/div] : :
- : - VOUT‘AC [20mV/d1V] - :\]:OUT AC [lOmV/le] o - ]
2/ - o h “w‘-"m.l ! ‘
L Time [10ms/div] - P e L N P
I [0-2A/div] e Hlomefih] I [0.5A/div] o
Y ‘ . . ) ] ) ot : Time: [1us/div]
F 8-3. TEET IS FE 8-4. JFE T HIS0HE
- B
. +
Vix [5V/div] / 4 Ve [2V/div] [
Vour [2V/div] I Vour [2V/div] _j’
2 o A e
L. [1A/div] | L. [1A/div] f
Iour=1A Time [2ms/div] Iour=1A Time [2ms/div]

&l 8-5. B V|\ JA3l Kl 8-6. H1 EN 53}

Vour ac [100mV/div] ] : Vix [10V/div] / \ L

Vour(AC).[50mV/div]

I [0.5A/div]

I, [500mA/div]
] ol |
Y ]
: Time [200us/div] Vin=12t024V,0.1 V/pus Time [800us/div]
& 8-7. BB & 8-8. LIRS
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Vour [2V/div]

Vour [2V/div]

L . - - J—

I [1A/div

R,

Time [100ms/div] Iout = short to 0 mA Time [100ms/div]

K 8-9. [ xR & 8-10. SRS

I [1A/div]

NIRRT

Tour = 0 mA to short

8.3 HJRAHIREIN

LMR544xx it ATE 4.0V & 36V KA EIEEEEE N IET. A EEMAOES RIGIRETIRE ), Ree A2
KEN BRIRFF R B B . N B IEPUE P A AR 5%, U N R B S AN 275 LMR544xx HLJFHL I E
RGBS I R AT S T B R 1) UVLO MR i Rk A R A7 . an SR N B EE B LMR544xx i )13
L I ABR TGS AR B F RSN REERR. KEERABRNAEFAEE | (H— Bk
10pF B¢ 22uF HifiR 28 5%

8.4 7ijF
8.4.1 #7759 R

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

o CREASE A A Cin R ATBESEIL VIN 5] IAT GND 51 ATSCE - Hi A\ R 28 4 A4 H P AR O R o 260, 25 i
F| GND 5| I 5 # T5U= P 1

© FB I AE LR LT . I #S Regt Ml Repgg MG FB 51 415 5800 Vour IR B 2R IR
e, R BB 1 Vour BHATAEIN . Vour Bl B iR B A, I NBRIRUZ 34— — 2 2id .

o URETRE , AR EAE SR TR NIRRT R D R AR S BR A

* Vins Vour MM ZRIERGM G0 o 25 F T /N R e 8 o N B R B A LR fT R, IR B KRR B M

o RS MESFEE . GND. VIN 1 SW 5| i fit 1 2Bk 42 , I GND. VIN A1 SW - i AR NS AT g
Ko A FIRE RS ARG LR TOUZ S T 4% 5 PCB 2 BRI P, iR PCB A ZAMEMEZ |, A
S FLIR AT DOE R BI A Z RGBT i . S OR A TR E R X 208K, M8 F I Eh iR R EFAE 125°C LA
e

8.4.1.1 T RF&E EMI iKY BB BA R

EMI Fg 582 ph e FLR A AL R AR AR T R B e P I Bk ok PR T 2R Al ik LA B (R T BB, EMIT g b
S 3L B N S PR A7 BB T A i A B 55 5% HL R T DA B LR I v LR AR A R AL SR B AR R A . R AT RESEIL VIN

SRR GND 5| JTSCE — el AN 55 B A As |, R FRIR EMI ASRBREFIT 72

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

8.4.1.2 R L FH AR

LR A PR IS S IR AR MR S UK, 55K P IR AR SR FB ST A2 58 BTN E . FB SR ZIL
RAspmmANsm , R SR ey, SRR . [Nk, /S5 FB 510 Ar B BCE B 7 4% T s
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N FBAG S AL, MR A AR & o Ao i 19 R AP BT 0, BRI R IE s N EZKIE , A Vour 2IH
BEL 7> s 25 O AE AT DA — 5o

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 5t H B o3 e 2% 10 B H A I 7 2 02 25 SW 15 RUB AR AT LR | DA G gl A G 75 ¥ B 5 T
P, I IERER/INMT AR L o {0 Y e i PR BHLA SR st B L LTI, 3K — JE O S . T S BSCHE Fi oA I 5 £ A
FLPHL 73 I AT ELAE 5 AR AT SW AT RUBRE AR B 53— AN, DUMEAE SATE LA FL KSR ISW 1Y s 2 30 2 1] T Al
AR ORI Bt AR 2D DR EMI RS
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8.4.2 i/l
Notes:
1. BOOT capacitor must be close to
vouTt CB and SW pins.
2. SW area must be small.
i Output Bypass Output | 3. Output voltage set resistors must
Capacitor Inductor | be close to FB pin.
BOOT .
Capacitor 4. Input bypass capacitor
l must be close to VIN and GND pins.
5. Use ground plane to keep a low
—|_ . GND impedance.
GND
T s sw—T ]
N
() [T eno VNG T ] VIN
L1 FB EN i
Input Bypass
Output Voltage Cgpacit{)pr
Set Resistors o O
/ /
Vo)
-~ ~-
GND

i”) VIA (Connect to GND Plane)

K 8-11. i )5
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9 A TR HE

9.1 B

9.1.1 B=7 7= T

Tl KA S B = MRS E RFME R | DR RS 2= s iR 55 sl ARME B 3E B A AT, ASEER Atk
277 LR &5 B el S AT T F= e AR S — i R R BA R .

9.2 XY HF

9.2.1 fHHX 1S

152 LN AR SR

TN RS (TI) , AN-1149 -5 i Je 75 7 B R4S

9.3 BN U FE HTE M

FRWCOEERNER , 75 PHE ti.com ERIEE ShSCIFIe . midh @Ay dEATEM , RV RTRE G i 5 8 5 g
o AXRELPHEMGER , WEEEM BT SO P S BT 2 id .

9.4 X FHHRIE

TIE2E™ HCscfFivla e TREMIE E S TR, W EEN L ZAETARE ., Gl iiEr s it Hg. @R
BUA R B E QIR S, SRS BT il I DO v 35 )

RN A RS TTERE IR 3Rt KB EIEAM R TI BEARMNE | I HA— & & TI B A &S
T Ff A 45K

9.5 FitR
TI E2E™ is a trademark of Texas Instruments.
SIMPLE SWITCHER® is a registered trademark of Texas Instruments.

FT A kR N H & E TS E 7 .
9.6 FHHHHEY
B HLCH (ESD) S AR AR L o SN A (TI) B UG i 24 6 057 b 0 A B P . 1 S 05 E W fro b 3
A RIS | TS SR B
A\ ESD Mt /NG SEUMUNOTERE RS | K BB PE b . R OB R B T RS T 2 5 2 BRI R R AR AN 5
Y AT R 2 B B R 2R A RS A2

9.7 RigE&R
TI RiGE ARIERII MR T ARE. 7 BE4Eng 1 AE 3.
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10 &3T P SBid
T BURTARCAS ) TR AT A 5 24 B hiCAS () TR AN [R]
Changes from Revision D (April 2024) to Revision E (January 2026) Page
o BT SW 2 GND ((BEZE/NT A0NS ) T T HEE .o 4
Changes from Revision C (February 2024) to Revision D (April 2024) Page
© K5 CDM M £750V TN £T1000V.......ooiieiiiieeieiiseieieieieee st eee sttt ess ettt ses et es e s e es et sesses e sees 4
Changes from Revision B (February 2022) to Revision C (February 2024) Page
« W BEE £ “BODY SIZE” FHHUN “PACKAGE SIZE” ..ot 1
T B 5 B ettt h R bbbttt e sttt 1
¢ BB 61 M 1AM FEEUA 100K ettt 8
¢ G B-5 FIE] 6-6 M B M AT L oottt 8
o K5 6-4 R 2 AMHZ FEBUA T100KHZ ...t 8
o TEHT T BT FESE A I SCH GND FEBE .o 20
Changes from Revision A (November 2021) to Revision B (February 2022) Page
¢ DT BIIE BRI ..ottt R e ettt R R e et a et et n e 1
I T T 8.2.2.8 ettt s Rt e e R RS AR e R e ARt At et 20
Changes from Revision * (October 2021) to Revision A (November 2021) Page
o BBRIRE N THEEE” TN CBFERIE” oottt 1

1M U, BRI B

PAR DU S AU, BRI IS B X E B RS E A AT s s . B i A2, A SATER
HANE X SO AT BT o A R EER R P AR CA 15 2 B 2 ) S A

7/
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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 ©)
@ )

LMR54406DBVR Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40 to 125 5406
LMR54406DBVR.A Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 150 5406
LMR54406FDBVR Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40 to 125 546F

LMR54406FDBVR.A Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 150 546F

LMR54410DBVR Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40 to 125 5410
LMR54410DBVR.A Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 150 5410
LMR54410DBVRG4 Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 150 5410

LMR54410DBVRG4.A Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 150 5410

LMR54410FDBVR Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40 to 125 541F

LMR54410FDBVR.A Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 150 541F

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

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

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

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

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

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

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

Important Information and Disclaimer: The information provided on this page represents Tl's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
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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 MATERIALS INFORMATION
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O 0O O 0 O0 Sprocket Holes
| |
T T
L@l e )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
LMR54406DBVR SOT-23 DBV 6 3000 178.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
LMR54406FDBVR SOT-23 | DBV 6 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
LMR54410DBVR SOT-23 DBV 6 3000 178.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
LMR54410DBVRG4 SOT-23 DBV 6 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
LMR54410FDBVR SOT-23 DBV 6 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
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PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 21-May-2026
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
LMR54406DBVR SOT-23 DBV 6 3000 208.0 191.0 35.0
LMR54406FDBVR SOT-23 DBV 6 3000 210.0 185.0 35.0
LMR54410DBVR SOT-23 DBV 6 3000 208.0 191.0 35.0
LMR54410DBVRG4 SOT-23 DBV 6 3000 210.0 185.0 35.0
LMR54410FDBVR SOT-23 DBV 6 3000 210.0 185.0 35.0
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PACKAGE OUTLINE

DBVOOO6A SOT-23 - 1.45 mm max height
SMALL OUTLINE TRANSISTOR
3.0
2.6

(D Joa[ch~ =

PIN 1— ‘
INDEX AREA
(1L
_ 6 }
2X !
3.05 1
2.75 I
5 !
X
|
|
T |
4 |
I
6X 822 \S /) f\gj/J
& Jo20]c|a[B] X 15 Vol 000 TP
1.45
0.90
GAGE PLANE
f

e L L \ T
. TYP 0.6
0 — o3 TYP SEATING PLANE

4214840/G 08/2024

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.

INSTRUMENTS
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EXAMPLE BOARD LAYOUT
DBVOOO6A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

1 1

6X (0.6)

f
T

2X (0.95)

J

SYMM

(R0.05) TYP

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:15X

SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING \‘ SOLDER MASK‘\
|
/
EXPOSED METAL— |
J L 0.07 MAX JL 0.07 MIN

EXPOSED METAL

ARROUND ARROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4214840/G 08/2024

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

SMALL OUTLINE TRANSISTOR

PKG
— BX(L1) = ¢
1 | ‘ -
6X (0.6) ! ‘ |
f 4 [ + ®
| |
‘ SYMM
[ ‘ et
2X(0.95) |
L T ‘ T
R -

(R0.05) TYP / 2.6)

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:15X

4214840/G 08/2024

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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