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6 A%

6.1 ZEXT B KB E

FETARSE IR A ( BRAES AU ) ()

B/ME L SN Bfy

LIPS VIN & PGND -0.3 42 \%

LGN EN/UVLO % PGND -0.3 42 \

LGN RT , MODE/SYNC % PGND -0.3 42 \

NGNS FB £ PGND -0.3 20 \

i R PG £ PGND -0.3 20 \

LR SW #| PGND(®) 0.3 Vin+0.3 v

i LR BOOT £ SW -0.3 55 \

=91t TAESSE , Ty -40 150 °C

IR IEAEIRIE | Tog -55 150 °C

(1) W “AXERRBUEE” BT RE X BRI BK AIIR . “AXTBORBUEA " AT SO A R BAE “ @ ULEAT M7 LS
FHEFT AL RN IE R IBAT . AR “RBBGEATRA” (B “AXT R RKPUEE” JURAMH , ST RAS T EIERIET , KW
RESZMARIF AT SEME . DhBEA L BETF A R 2% A 7 i o

(2) EZIMNSRIRE SW Gl EFTREHSIN | o itk PGND ik 5V , AR REAEIL 42V (R E) /N 20ns.

6.2 ESD %%
& L:-YiA
NSRS (HBM) , 754 AEC Q100-002 FrifE(h) +2000
V(eso) iGN - — — \%
7 HL R (CDM) , 74 AEC Q100-011 FrifE +750
(1)  AEC Q100-002 fi&7~0h20i4% 8 ANSI/ESDA/JEDEC JS-001 FIyEH 4T HBM R A7l
6.3 BUUE1T &M
TE TAESE RGNS ( BRIESA UL )
B/ME BAE VA
LPNGINE VIN 3 36 Y,
NGNS EN 0 36 v
LPNGENES PG 0 18 \Y
LIPNCN S MODE/SYNC , RT 0 55 \Y
ik HUE VOuT 1.0 20() \Y
i HH LR IoUT 0 4.0 A
TR TAESER , Ty -40 150 °C
(1) AREHEERENHEEREMEE  EE TIRR. EEMELT , B ESAEEERRUT,
6.4 HMEREER
B
iR RAK (WQFN-HR) By
9 51
Roua #EFE B (JESD 51-7)@ 84.5 °C/W
Roua SEES B EC) 32,5 °C/W
R yc(top) SGEE AN (TS ) AP 56.3 °C/W
Rous 45 35 FL PR AR AR 23.9 °C/W
Wr SE B TR ES 5L 2.9 °C/W
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6.4 AMEREF R (42)

B
() RAK (WQFN-HR) £ oA
9 31
Vi 45 2 IR IE S L 23.2 °C/IW
(1) ARMIARNERIRIRNE S B R | 5B W L FUR IC B F4 a5 b7 BT
(2)  BERPEE Ry BN T 5 HMERA S, AT 3t Y. % ELMIE JESD 51-7 1H55/) , JF4E 4 )2 JEDEC R _E#4T 1)
Ho ZE AR TR TP 3RAF PR RE «
(3) TR EVM A RHEAT IR BT -
6.5 4Pt

BRI RTE H THEFE ) -40°C 52 +150°C TARSSIRIEE (T)) ( BRAESISMBEI ) o S/ MAIRRIRAI 2L it Mgt

RIETHTHAE . IMREFOR Ty = 25°C %1 T i Wl REB RIS HbadE , (NS, BRIESDA WY, LR &MEH @ Vin =

13.5V, VEN = VIN

, VOUT =3.3V, FSW = 2MHz

2K \ WA | mrE  amE  miE| A
BJ% (VIN 315 )
VINyvLoR) VIN UVLO _ETH i Vin ETF ( B2 ) 33 35 3.7 v
VINuvLo(F) VIN UVLO F 4 & Vin FB& (1817)5 ) 2.65 \%
VINuvLoH) VIN UVLO B 1 v
VINovpR) VIN OVP - F+ s {E KU1 3] PFM 217 T Viy BT 35 37 39 \Y
ViNowe( VIN OVP F (A HE B AL PEM D15 FPWM 32 {77 5 1 2 %6 8 v

Vin FFE
VINovp(H) VIN OVP iR# 0.6 0.95 1.2 v
] Vin=13.5V , lour = 0A , Vi = 3.3V + 4Y%
P4 IS = i TR IN » 1O0UT » VFB o,
la(FIx-3.3v) BV FRSHT, [EE 3.3V i, PR T,=25C . GBI EI AR 3.8 5 pA
. i . N ., |ViN=135V, lour=0A , Veg = 1V + 4% ,
la(aDJ-3.3v) BV FRAHI , TR 3.3V H , PR EINEﬂ% ElszTEng,TTJ : 25{'? 3.8 5 pA
la-sp Vin KT L L IR Ven =0V, Ty=25C 0.75 1.1 pA
68 (EN 318 )
VEN-TH(R) fi g LR b T A Ven LTF 1.15 1.25 1.35 \%
VEN-TH(F) b PN M Ven FF% 0.9 1 1.1 \%
VEN-HYS Jia F v R IR 275 mV
lEN-LKG fH BES N TR L Ven = Vin 1 675 nA
B EEE (FB 51 )
Ves P8 S A R M H FPWM #3, 0.99 1.0 1.01 \%
IFB-LKG S5 5| R O\ U LI Veg =1V, A% dE 0.09 50 nA
Vout(3av) 3.3V [ 5 4 v R FPWM #3 , FB 3| [il4E# % VOUT 3.24 3.3 3.35 \%
Voutsy) 5.0V [ e fUE FPWM 2, , FB % VOUT 4.9 5 5.075 v
STARTUP
. Vs A — A X % ‘
tSS P\]ﬁi‘ﬁlﬁl%frjﬁ)ﬁixﬂﬂﬂﬂ éyj\l’éﬂiﬁjﬁ ~ SW H/](/*?U 90% VREF EJ 6 ms
B PRAELA DT 452
Ihs-Lim e U LR R A1 52 AT 0% 5.1 6.9 8.3 A
ILs-Lim AR 23 P PR AT LS FET 4 {E st R 3.4 4.4 55 A
ILs-NEG-LIM AR 7 P PR A LS FET LI¥i#E iRt bR1E , FPWM #5x( 2.2 -1.6 -1.0 A
ILzcLm i H R EEl SN 80 mA
Vhic FB 31 I_ f 3ot o7 5 B £ :;]Q’ FET GBI IH > 165ns , AR AEHUHEI 0.14 0.2 025 Vv
HIEIER (PG 5IK)
VpG.ovPR) PG ik F T B FB HUE % ( AT ) 105 107 1097 %
6 FEX IR 7 Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: LMR61440-Q1
English Data Sheet: SLVSK23


https://www.ti.com/lit/pdf/SPRA953
https://www.ti.com.cn/product/cn/lmr61440-q1?qgpn=lmr61440-q1
https://www.ti.com.cn/cn/lit/pdf/ZHDS287
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHDS287&partnum=LMR61440-Q1
https://www.ti.com.cn/product/cn/lmr61440-q1?qgpn=lmr61440-q1
https://www.ti.com/lit/pdf/SLVSK23

13 TEXAS
INSTRUMENTS LMR61440-Q1
www.ti.com.cn ZHDS287 - JUNE 2026

6.5 S (42)

B KM/ RS F 72 R -40°C & +150°C TARSSIRVGEHE (Ty) ( BRAEFSMIEM ) o S/MIERIREBIZ N, St A geit+
Kottt . WAMERIR T, = 25°C 54 NicA WTRel B S8t | (Nt 2% . BRAESE U, LR RMHERH 1 Vi =
13.5V , VEN = VlN , VOUT = 3.3V , FSW = 2MHz

25 TR BAME  HMBE  BOKE| B
VpG-ovP(F) PG it £~ B RE FB /% % ( AT ) 104 106 108 %
VPG-UVP(R) PG KJE_LTHBIE FB HJE % ( AT ) 92 94 96.5 %
VpG-uvP(F) PG KJE N R BME FB HLIE % ( Al ) 91 93 95 %
tp-pEGLITCH PG N BRI BIHTAR A Bk eI B s S IR 42 52 81 s
tPG-DEASSERT PG E AT A 1.0 2.0 3.0 ms
VIN(PG-VALID) B3 PG i B # (¥ids/h VIN VoLpa) < 0.4V, Rpy = 10kQ , Vpy = 5V 1.25 \%
Ronepe) PG Sl HiPH Ipg = TmA 165 420
FRERFE (RT 5IH)
fswiFPwm) FERHZE | FPWM i&f7 Rrr = 15.2kQ , 1% 1800 2000 2200| kHz
fsw2(FPwm) FFAR , FPWM 817 Rt =32.8kQ , 1% 900 1000 1100| kHz
F# ( MODE/SYNC 3| )
ViH_FPwm H#EN FPWM [f7 MODE/SYNC 75| fil i 0.5 0.85 \Y
ViL_rPwm JEH FPWM [¥] MODE/SYNC 5| il f & 0.35 0.7 \%
VIH_cLk A B i N v FL T BREL 1.3 \Y;
ViL_cLk AR i A LT AR 0.35 \%
toLKINGTON) ANESIRIEAT 5 1 fe /N IE kiR B FE 150 ns
tCLKIN(TOFF) AR [ 2545 5 1 e/ S ik o g 150 ns
ERE
Rps-on-Hs il FET S5 fabf o = 500MA . Vaoor.aw = 3.6V 65 140 mQ
Robs-on-Ls iU FET S5@ s pE 40 85| mQ
ton-min () T3 K T ) 30 ns
torrin ") SRR DR T [ 100 ns
P S0
Teo o KT RIE 165 °C

L 156 °C
(1) REEMR.
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6.6 JLAVREE

ViN=13.5V, TA=25C (BRIERNE U ) o FaEiRENAETIRE .

71 48
7.08 4.76
. 7.06 472
< <
= 7.04 = 4.68
£ E
E) 7.02 g 4.64
‘é 7 ‘g 4.6
2 698 ™ NN 2 456
7] N—— w
£ 6.96 > 452
2 5]
T 604 ~ 448
6.92 444
6.9 44
40 20 O 20 40 60 80 100 120 140 40 20 O 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
&l 6-1. Bl MOSFET Hiif IR & 6-2. {&/l MOSFET FRifi[R{E
110 70
100 65 /
_ // 60
g 92 g 4
£ 7 E 55
g o & 2 5 -
& Py & /
g 70 g 4 /
» / 7
5 LA z 40
2 6 3 ol
P 35
50 - //
L1 30
40 25
40 20 O 20 40 60 80 100 120 140 40 20 O 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
Bl 6-3. B/l MOSFET Rps.on F 6-4. {&M MOSFET Rps.on
3.35 6.6
3.34 6.4 A
3.33 62 gl
S 3% 7 6 P %
g 3.31 °
g £ A
e 331 ———— Z 58 /
- — | S
3 3.29 —] k7] 1
3 £ 56 P
O 328 (%]
54 ol
3.27 L
3.26 52
3.25 5
40 20 0 20 40 60 80 100 120 140 40 20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
3.3V A& & 6-6. %X )i B IA]
B 6-5. ¥t HLANE R
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6.6 HLAVERE: (42)

VIN=13.5V, Ta=25C (RAER AU ) » $8CiRENHEERE.

14 1.05
— Rising
135 — Falling 1.04
g 1.3 1.03
E 125 1.02
g 12 % 1.01
S 115 g !
[0} . -
g S 099
5 11
S 2 098
[0}
= 105
2 0.97
i 1
w 0.96
0.95 0.95
0.9 0.94
40 20 0 20 40 60 80 120 140 40 20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
E 6-7. fERERME B E & 6-8. A5t M
4 125
— Rising —— OV'rising
3.75 — Falling 120 — OV falling
—— UVrising
35 < 115 —— UV falling
X
S 325 2 110
3
5 3 £ 105
= a
S 275 8 100
O}
25 o 95
2.25 90
2 85
40 20 0 20 40 60 80 120 140 40 20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
El 6-9. A HJE UVLO & 6-10. PGOOD &
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7 VE4H B

71 iR

LMR61440-Q1 &K m 20 3V £ 36V #K 1Q [F5 % R sy |, nl sl @ R % E AL EMI. LMR61440-Q1
BRI 980 2B AR e T T R PR AN TIE R A R R A K PR E b BRI B 28 77 i AR IR N LR LMR61440-
Q1 231EFF A AEC-Q100 Frife , SR EIUE i s 4538 150°C |, & T 2R ™ 1 TR N H

LMR61440-Q1 #@fit 7 — L SCH e | SCRPARTE BT 75 IS 1T 25 AR S vk RS -

o JEIT EN SIS RS 5 8 e Th RE T SCBLESLF ORI R AT H

o B RT 5l NERIF A | Wik A R A 7E 200kHz F1 2.2MHz 2 [ B AR
* MODE/SYNC 5| su it N i Bisr X |, BRI B SN B A

o PG 5| JHITETE A Hi e W 47 2% R R] S B E YR A e 4 R A HY E IR S R R o

AR BA — XU %R MOSFET |, B a4t R 4A B% i Hi. LMR61440-Q1 [T H 25 # o ir
REAS S IC B O 8 5 S R B T R, BRI TR AR A F B R o ] e R 15 B R e
AT TS B S | 1S R AF Lo

LMR61440-Q1 $2 (i Z R LRI ThAE |, A& a7 N (U BRARIERE . ot 5| LA A fe Ik , D1 b RIS 7 66 A o o s
BN, iz aE g R 2 g U B . AR VINGypr) B, 1Z ST 2EH FPWM JF5% , MBS
1R VA AE B Y R A S A N HR R e N BRI AR . ORI SZA T SL | T Ao LMR61440-Q1 7E 2433 E
Ja Z RIAH

HL AR I 1 224, 5T 30ns i FIEI (] , AI7E A NSl m g e bl | SROL T G PR M L PRUIs R A i N DL
T H 0 B RORT 28 % TR B, i i SR A A 3G R T FR AT HotRod 2% |, AT sl &5 A EMI PE8E |, JF7
AR 2 RN 75 U B B T TR AR
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7.2 TRETTHEE]
EN[
Bias Reference [JVIN
1V
% Voltage
Regulator
Slope
Compensation
SwW
[ JBooT
RT[ }——
e HS
MODE/ ] t
SYNC Oscillator
>—[:| SW
Switching Logic —
(¢ LS
|_
PG [ }—\

Soft-Start
[ Logic

h

1V—+

FB |: -
FB Detect

COMP

Power-Good | ¢ :| PGND
Logic

<}_

7.3 #¥iE Ui
7.3.1 FREFIX EHE (UVLO)
LMR61440-Q1 HATFE % RERIR LB E (UVLO) Thfig |, i P AEUeARYE EN 518 11 ri I PR 88010 i Al R

LR L. By asfF A, EN SIBIRT PGND 51 22 8] f) FE s o0 25068 3 {66 g it I BT B Ven-Thr) (S RE
1.25V ) o fEHE Venthr) HRIKHEIEHRE VINgyLoRr) B2 )E , SPRITAET 7.3.2 RANA RS

LA EN 51 BIAT PGND 51 2 A o IS PR = AL RE R AR BUAE Ven-th) TV (HERE ) BIF , EN ST 4
AET .
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VIN F1 PGND 2 [a] (1) B FH 70 s 1RO fZE#2 2] EN 51, AT FS28 VIN UVLO. B 5G , R S 1%
NHE | B Reny WME , RETHETFEN Reng. HHEE Reng &, AHHEIER S@EMANEE. EfE
FraEfy EN BFHSS | 5 SmE 7-1. TR 1 7 RES 2. WS AFEE VIN UVLO Thie |, 7l EN 5] B B3|
VIN.

VEN — TH(F
RENB = ©® X RENT (1)
(VINturn — off = VEN — TH(F))
_ RENT 2
VINtyrn —on = (1 + RENB X VEN — TH(R) (2)

Hrr e
* VINiym-off #7x LMR61440-Q1 Wi 1 A\ HL T -
* VINiyrm-on %7~ LMR61440-Q1 Sl i {4 A\ HEL T .

VIN

Rent

EN

Rens

B 7-1. f#F EN 5| K VIN UVLO

7.3.2 HKESYFMIEIEF R

LMR61440-Q1 i A 4= 22K [ 11 J5 20 393 180 it e o b R ORI A o 903 Bl TR E Y B [ 72 9 mis (AR
) - HMfEfE LMR61440-Q1 2310 A thim A £ L, i asfh th B IEH I8 AT .

F 3 LMR61440-Q1 JEREHE 074 , iEmE] VIN F1 EN 511 e 06 2050 5 8 3d VINgyLowr)
VEN-THR)e WRIXEESEATIG |, BORBIFFAI A0 |, JF B th i fE 6ms (ML RUE ) WIEFIBUE K.

2N FL B A PR B R LR P ORI SRR B RPN R S ERERA A RIS .
N HLIRSEINE , ot R IS LS 0 Bl 0 R0 AR [R] B0 AR5 3 0

EN (2V/DIV)

i

/
VOUT (2V/DIV '
[ ( ) o s

PG (2V/DIV)

2ms/DIV

Bl 7-2. fEREEKE3)
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7.3.3 L RT #THFELFE

JEAE RT 5171 PGND 2 1] (¥ L FH #5778 200kHz A1 2.2MHz 2 [l LMR61440-Q1 {3505 i JFRHH
BT RUFRAR KR LMR61440-Q1 {EESE T BB @ AT I8 H AR ] e R A R SRR o (i BL R 2308
Fiv it B rE mJT RANEME RT RLBHA

1 _696x107?

3
RT=sw = 3
2825 x 10~ 11 (3)

b

* RT : DAEE (Q) ARALRR RT HIFH(E
o fow 1 BUMRZE (Hz) AL R IR BUE RUTRHR

7.3.4 MODE/SYNC 5|/

LMR61440-Q1 1] MODE/SYNC 5| {2 — AN A 51, F Tk Beds s 17 s CEel T AR 5 AMH I B4 2% [F]
W (RGN E BT, RT BFLSS R EITLHE. 2% MODE/SYNC 5l &2 . W 8iZ 5] it = BEPt
VRIRAN |, WERE—A ERie T fr B CART 1R Z 5 B = . A RBAERNEZER |, ESHT 7.4,

MODE/SYNC 5| JIF] i F- 9 2 MEAT A R i) S B a7 ii . = Mg AT BaUn] ik

o B AR AEINEE KRR S (PFM) 1847, A AT 1 S R Al I R SR . SRS T
7422,

* FPWM #5 : 7£ FPWM SRR, iSRS T VINoypr) » ~HREFAEHEEER |, VPR E i
R BB AR, R RV RIIRIZT. RIS 1 7.4.2.3

* SYNC #3X : WA S 5t hn7E MODE/SYNC 51 IS 5 X 55 o MBI B {5 5 BRI S5 F 80K T RT
FHLH S BB AP . AN B i) v P L 200K T 8055 T Vi ik » AMEBI B R BP0 AN T 8055 T Vi ok
HRERI B AR 6.1 R fitH) MODE/SYNC 51 JIAE H. R B4 i s S il 4R Rt ATy, JF HA
5 B IR T AN [+ Bt L AR I ) (R PR, I R At 2 S5 N 21 MODE/SYNC 51 IS S IR ARIL RS . 4%
PEAET SYNC AU, st e FPWM BN IadT—#f . ZEH AR IR, AT AR ST T i L
VLAt 2 MODE/SYNC 5] It 5% .

BAEBATRAZ RZN ST, LA AR SYNC (55 LAFRAICE T kAl Bk i & .
R 7-1. BRI R E

MODE/SYNC i A B
> Viy_FPwM R FPWM ) %
<ViL_rPwm H RSN A B B
[F 25 1 SYNC #:

WRA T BAEIBAT I MBS VI |, %51 el R E B s, TSR e s A7 8. 0 T B3l | &5
A LA #2 2 PGND B Vi ppwm BA R o X5 T FPWM B, 5 TR He 28 RT 5100, s@ i 410 s Vg b
£ Vg rpwme AREAIER , 2 75 6.5.

7.3.5 #H B IEEFE

LMR61440-Q1 i H 7 ¥ LMR61440-Q1 K H HE R G & D [ e sl nl i 54t |, BAREG T2 56 %3 FB 5l
FE ) S5 ot LR 23 e 8 o [ i Y E AR AT W B L S A e . iE ST 4. R EFE e R E |, FB 5
A E AR R FB SIS R R EBHASUNT 1Q | S REE N E i R AL E . W
RFFEAT S R U TR A A 3 S it FEL B R R AL A A A I 3k Q o IR R B FEPLEY Repy S5, W
o FH AR 2 2 BRI 3 I 1 L FHL 2% Reggo

X RET (4)

Rinn = < VFB___
FBB = Vour — VrB
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Hrf, Veg %N 1V

FB

g Reres

— PGND

&l 7-3. AIAT VOUT KB e fH A% E

7.3.6 BRREI
LMRG1440-Q1 i FH 1% /™ B I IR B K PR i) 2 £ 45 dn H i P A B 3 L VAD o 3K 8 R ABLRR Sy v M 08 B3R FR A1) (lysoim)
AURAM A B PR H (Isoum)e I8F] lngum J5 , =l MOSFET #42¢r , {%{] MOSFET # S |, B3 ik 2 fi i
P2 I gum PAF o BEEAERT SEF AR K, FROVEAEIRIRIE . B 1K S R BRAEAE Ths.um A Iiscum 2
TR) ) e, DR o e KB H R VA A 4200 3R P AN 2 1) S S840 o 2 SR 0 38 5 T KT e KB Y LA O AL DU e
JE SRR . dn St e S PRARAE S FB 51 BRI RIS E Ve BLR , 2SR HE AWM. HigSm 7.3.7.
LMRG1440-Q1 A ) v ] B 378 PR 1 B o 25 AR AL T AR AL o IXRPAT M2 06 (E F IR s I O 1, BB FaER S 52
OB S O I IR . ST ) s O IR PR G P 7-4 .
LMR61440-Q1 & sz8 17 7 R BR1E (ILs.nea-uiv) » CARR HMEM MOSFET W DAE NI H IR & . 3k 2] 5 i PR
JG , & MOSFET J<Hf.

7.2

6.9
661 ™~

6.3

6 T~
57 ™

5.4
5.1 ™~
48
45
42

High side current limit (A)

0 01 02 03 04 05 06 07 08 09 1
Duty cycle

B 7-4. BRI EMAETRIRE] Ins.um 5 G2 H D FIERHCSR

7.3.7 B

NPT RS S LN I RN TR | PR T R I AR R R A, LMR61440-Q1 #3444 e i
LK Y 85ms , ARG LMR61440-Q1 38 i B0 8 sh T 46 B J5 384T -

LMR61440-Q1 753 & LA T &4 5 3k N Wi 822 174555
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s BREIHFIEEK
* FB 5l EMHEEREFEZE Ve LR

Wi B3z A7 4 R R AR TT O IR BROTSC A ) , A8 2 2l 3 I i A s o4 9 29T 5 10 8 E s il B0
W ER S S F S NBUR SR IER R 3. A RBURSIMTEAE R , ST 7.3.2

7.3.8 BIFIEET)EE

LMR61440-Q1 1) HL il 1E % T e AT T~ 7E Ayt F e HH IR 19 V0 BRI A R oAb B A B Bl 5 il o AR kAT il
PRI ez . IR — BT ThRE | @ AE PG 5] IATH 0 f S B IR Ta B — A B B AR R SE . T
e W) R B Y, TS S A R

FEHR B FF 51 76 UG AR N B ETEE Vineevaupy AL, B IE W4 A 2. W2 XM E PG

GND Z [a] () H e i 7 it U 2 A A T Va8 %8 s iP5 SR R AL TR YE I Y , @ 4R

AR TR B EAE G N . B E AN PURIE K IR DA OR A R b I AR AR W ik i A

25 PG 5] i H

HELLFBMT , PG 5l ISRk

o s ST PG Mk ETHRME (Veg-ovpr)) FIFFEERTTE] 222005 tpe.pEGLITCH

o RS TREEMCT PG RIE FIEBIME (Veg-uvr)) FIFFEER A 205 toe.pEcLITCH

FE 4 o B 26 AF R PG SR RACH TS |, PG 51 E D AU RFHICHL T 2/ teg.peasserT BURZ) 2ms (i

};ﬂ”ﬁ ) 2301 tPG-DEASSERT ZE ) UZ‘ZD@(P%EW\F%ftFZ#jﬁEJ:?i PG %IE?HEE‘E .

o BRBAREREERIRE | il RS T RS T PG RS EFHRIME (Veg.uvr)) » I BARRFE BT+ B
(Vpg-ovpR)) LA T HIFFEEN 0] 242N th.pEGLITCH-

o BB HE R, RSO R FEEACT PG S R IEBIE (Veg-over)) » - HARRRFE R L T FE B E
PA b R LI 8] 222 M teepEGLITCH.

VOouT
A

Vee.ovpR
Vee-ovp(F)

VpG-uvP(R)

Vee.uvp(F)

PG time

tpG-DEASSERT

High = Power Good -

Low = Fault >

tpe-DEGLITCH tpe-DEGLITCH
tpe-DEGLITCH tpe-pEGLITCH

& 7-5. R IEH BME

7.4 FRAEDIREAE R
7.4.1 587

FELL MR T, LMR6G1440-Q1 A2 5% Wi A 2 K A1 8 Fi e LA S A4 BT ST w9 v AR A R JST5K

£
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1. ENAKT VenTHR)
2. VINLTF VlNUVLO(R)
3. il Tep

R, RRZMAHIRR. A, PG ERKKHNHIE Vinpe-vaup) U RRRHESIRE .
7.4.2 FppEEC

HE EN 51 HHE ETFE Venrnr) B BIABEREE VINgyog) , I AR AR 2% 1, LMR61440-Q1
LA T AR, LMR61440-Q1 (s fil B U7 4 EN SIIERZE] VIN , IR AT DL TN A\ FL s
ii VINUVLO(R) Eﬂ‘ifm E Eij]o

ETAERR T , LMR61440-Q1 AT UL P2 — -

S FIERI (CCM) - AR T LB IR SLI 0 — 0, PR [
B - BAAEIEAT Bk R (PEM) |, JFSSHIA AR R 0 A1

FPWM i3 - B4 #0217 - CCM . : Fiat itk HuEas R SU 1 — i
BRI 8] - AR v N R AR Y R R, T ORI 2 PR AOR KRR Y

s BRI« 2 PR AR T R A LA S AR FEE b /I g A\ ANt 2 18] 4 s o o

7.4.2.1 ELEFEHK (CCM)

£ CCM 1 , LMR61440-Q1 LAIAR{LHT 525tk (D) Si@ N # =M (HS) AU (LS) FFoe , MR 4R e g i
JEo £ HS JFoSim A , SW 5K Vaw #E81E K4 Vi, FEEEHER || MR In. HS JFoe iz
AESE . fE HS JFIR 5N IE] topr , LS JFRHTIT. HLBESHLIE LS JFoRl |, X4l Vew it LS JF3%
P S ) S P Bh B M LA LR o RS BB IR BRI AT 5 A L DUSR R EE s L s . D it HS JFREFF AN S
JHE [H) 2 X

- Jon
— Tsw (5)

1E B HOE I BAR P R A e ds h , D S IS kb, S A O LE

_ Vour

D=—— 6
ViN (6)
XSW = fon _ Vour
tsw _V,
Vi = =

ton :tOFF=

SW Voltage
A
A

Inductor Current

&l 7-6. L FIEMK (CCM) TH) SW R AT R A% I TE

7.4.2.2 R — BARBIT

A MODE/SYNC HE(K T Vimope/syne) » AN J0VF HL B 28 A7 AR S ) IR — 2 RR R N — W& 1 - (DEM).
LA RN T R SO IR — 2, &k DEM. RS IR MFEE T HRREI LR G , LS FET ¢l ,
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a2 LRI & LS FET ik —hss .

FRSLHRE . XM IS AT RO kb i i ) (PFM) B 5

FLYRAE [ E N B R B AR S, SIER EMEE . AR, i R

w p=Jton _ Vour
V tSW V|N
o YN
(o)
8
o
> ton | torr. . thiehz |
c% > > >
- oo >
i
A
<
g
5
A ek
s
S lour
E 0 AN pd AN >t

W AN AR B A BN T 20 Vout H9 1%

Vour
I Y

1% Above
Set point

& 7-7. PFM #4E

f£ PEM S ATHE0T |, 2 th s s /b M BE se sl i, mT DAZE S B I SR B BOE B RS . 2R
Vour LIZEGR M AT, WA AAE Voyr B FPWM 53T A AR UL 50 BRI BH BR 1% W A% . 1% 0m A% 18

Current
Limit

Vour Set
Point

Output Voltage

-

0

Output Current

lout

\

B 7-8. B3R T RS i B S IR A e R

7.4.2.3 FPWM 3517 - BAHEIT
7 5 1) ik 58 W 1) (FPWM) #0F

S [ FLIAE B2 S5 i) P O PR A1) FEL B PR A 531 220 19 6.5

VSW

, BRRAE RSB ORI AR . O 7 ORISR, o VR PRI B i HLR AL L ks

t V.
A D= -~
VIN
(0]
(o]
8
g d tON :ﬁtOFFb
=
@)
0 -+
tsw

Inductor Current

K 7-9. FPWM #ERiz1T

AIE I PR AE— 75 AL FPWM A
+ ¥ MODE/SYNC E#:&H:3 RT 5|,
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* £ MODE/SYNC #1 PGND Z[aljiti i K T Viymopessyne) FIZME LT .
o HALE AN BE S . RIES R 7-1.

1] e I A S 38 N 1) B R R e T I ) BZ AT 46 HE T, B AE FPWM #E30 Fig4T |, SR %, DR/
IR . BbAh AN VINoypr) B, LMR61440-Q1 FJB; 1k 1 I I H 38 , H LMR61440-Q1 1]
LI PEM JF6. BINHEREZE VINoypr) LA TG |, a2 FEIREL FPWM BRIZAT | JF Ve U LR

7.4.2.4 B SR H

B R B A2 4B S MOSFET AT DL S i /N 1) f . B A N /4 e F P b 2 SR S 3 e ) /N T 45 e AT R 4
1) gL S A B tonamin » LMR61440-Q1 0] 1 5 %0 H L . LMR61440-Q1 38 i 43R - I 2 K SCHEAH [+]
i N R L, R CREF tonavin FO-SIEES [A] ) AT SEBLIX — & . LMR61440-Q1 1 37 K (1 55 40 5 8 B 7] N
30ns ((WAME ) o A RS 7 ATRAME SRS TR R I S IE R [a]

VouTt 7)

tON = VX Fsw

Hrp

* ton = Al MOSFET S (1]
° VOUT = ¥ H

* VN= iﬁﬁ)\ Vi

° fSW = ﬂ:?‘%b@jz

7.4.2.5 E%

JE B I2AT I E SONAR T 75 ZEHR R B DASE B &5 o =S EERO R N B R BE . RS E I BRIR T, L B 2 i
RTINS TR PR 1 W&l 7-10 Frons , IEBNZIRE )G , NORFFI BR | frh B IR 2 T % . LMR61440-Q1 ASFt ¥4
HYFL R TR B T R v T S e I [ S B Bk SRS, B TA B P UG (R LS H U . TR B DA LUK
A3 LB 1 KL 10us AITIUE S K- SE N (8], I8l T ARG —ASB I 8. (RIE , — BLl T A7 i K bt
6], Frdg o 2 BUCIRAE P i Bl T Se Bl , IRt TRELMRFFRRE ., IR TR A AL . FE% A FL s 1 in 21
Bt B A R SR 7.3.2 HPTR B HOR B — AR .

sw p= Jov _ Vour

Vi A tsw Vi

g torr =

> FF = torr_min

ol

S

= fon < ton max

3 - >

>t
“lour*Rosis o —
tsw > Clock setting
i

k<

o

5

(6]

S

[}

=)

he)

£

0 » t

& 7-10. KR
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8 N L

&iE

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

8.1 MR

LMR61440-Q1 /& kP FLL/ B AL e s 38 T K S50 i 1) ELUAL PR S 40 N BRI BLIRU AL oK AU
N AA. TR LU B Ry LMR61440-Q1 ik #Eoft.

8.2 LRI

8-1 IR 1 LMR61440-Q1 [N LB o s B AE B SN T M R GESHOT IEH TAE. (EPRE AT
fRM , & 8-1 R4 T — R Wis T 2 AF T KSR oA

VIN
VIN BOOT —_l_
Csoor
Cn 1L Cwwr_L_
—_ —_ L1
Rent EN SwW —I_ YY) Vour
— COUT
PGND — s :|:
R
- LMR61440-Q1 CFF_,__§ — PGND
Option 1 Option 2 Option 3 Option 4 — PGND Resr
R R S e FB
A sYne
I cLK Pl Vaoo ! i J_ ! i i ! Vo Rree
| i: Plo= 0 ke RT e ||
! " I PGND i !
! P ! | 0 | Rer PGND — PGND
| e [ — , T oo ?
'PGND 1 |PGND~ | L
"""" tTTTTTTo PGND —
— PGND

I 1 E AR FED | 7 B AR #hRZ) MODE/SYNC 5| i,

I 2 7 MODE/SYNC 5| Jil_FHtiini& 24 (1 s Vivop , I 7E H shiB =0 FPWM #8302 (A1 3 &5 U1k

T 3 ¥ MODE/SYNC #:tth , LATE Bl Fig 47284 .

LI 4 # MODE/SYNC #%#:3| RT , LAfE FPWM #3 Fig 47 8314

& 8-1. LMR61440-Q1 &% [F 3

1% %W MODE/SYNC 7/ I #Ys
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R 8-1. HEK IR

Fsw(kHz) | Vour (V) lout (A) L (uH) Cour " | RFBT (kQ) | RFBB (kQ) | Ciy(uF) | Cgoor(nF) | RT (kQ)
2000 3.3 4 1.5 22 ARk DNP 4.7 100 15
2000 5 4 1.5 22 ARl DNP 4.7 100 15

(1) #HEdx
8.2.1 il EX
AW REUE SRV S HAE AN S
& 8-2. HitSH

a2 Ui R
i N HL R e 12V (#L7H ) , 4V & 36V ZHE A I FR S22 4T B L 36V
i LR 3.3V i 7 [ 52 g I
i RO R 4A
FEIARH 2MHz
B R CIR7IES
JEA Ja F i
8.2.2 YR L
8.2.2.1 FERA AT

R TF AR 75 UM 3 e RO RN BEAR K 1 R o BRI FF AN R BN TF SIE |, s 2 SEOUE & i &
SRR At B TR R BN S A A RS, L RISt E IS R . FEA R

7T 2MHz, % RT HES{EFNFEAEER , HIESHE 1 7.3.3,

8.2.2.2 HIRAS LR

FE (R RN RN EB I A I B R IR 2R O S . FE B 2 T BRI S0 TR I WA A HE I8 R R RN B K HH LR Y
20% & 40% Vil 1EFEE , Mo AN T RO F SO R N R I BRSO F e, A R S KA R .
F A2 8 THE A . WA K 2 RS RS M E . ot | &% K=0.2 , FHHEE L =1.5uH.

IEPEARAEE 1.5uH.

Vout
VIN

(ViN = Vour)
fsw X KX IouTmax

L= (8)

SLASL T, U H 50 S5 B S IR s —FEK (T 6.5) . LR AT REN
LA e T T s B LR 2 U, LS PR RIS | SRS I — AR RO, S it Lt
. BRI s B ZEREIRALVEFER IO RURG , E00T A 2 G P I TS o . Sl
AT SEOLIHIA . NSRRI U PP AR LI 28 A1  A O LRVRS Y | (LI LBy
AU BRI RES AT  BORRS FAT 0 WO | SUVFPE SRR E LI PR B UE H . (EL7E 5 T2 1MHz
BT, BB RS U HE 5 00 AR . AT T, B AN A T BN 0 K 1
.

AT LAF A 7 RE 5 S AR 0 0 B S

Vout

Lonin = M x (©)
sw
s M=0.27
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8.2.2.3 iy A R A

LMR61440-Q1 BEMALIT (i ih A , RN SelstERg. AN AT RSBl — A4 € B0t S 80T & i A
DR SINAR

LMR61440-Q1 %% F AyaAR] i i A oA i) 7 58 S VR 5 v Bl 1) LR Rs A n LE A A es AL 5 2 1F R AT . i il T
FEISAT I S T 5 (K0 PR S . it A R LS SRR R RE R &, B

o FRAIBAT A o R SO

o ORI R I AR e

© IRERFRETE

FERSASISAT A, WS i) BRI = A VT o 12 = Ay PR VAL D S0 P 0 A0 ) P B B, T LU 0 20 WU 2 £
B MK RS ERURNZ LA 35 R0 R BXFEL PR (ESR) #4535 s R 80k . T LR A 2Rl 5 45 &
fii HH) R o G A VAR G L A 1 PR TR ST

Vyipple ~ Alf, X [ESR? + ———— (10)
(8 x fsw x Cour)

Horr s

o Al = FEKEE R IG I

Hx 3.3V H 5V Hr HUE R A R gL R g S, TE SRR 81, fEMRBIT , T EHEA 220F ZEMER
R, T AR R A AR T, BT LAMEH WEBENCH {F At 846 Hi H 25 A A4 o

SR b, A P N T A I SR A AR A P ) R AR R e A7 AR A A 5 R P B A T 45 BT I B
7%, W IURAAE N N R SE . B T T 5 B4 s 4k, 5078 it o 1) /N R g e L A A8 AT B T
BEAR = U 75 . 10nF 22 100nF JE A PR /N Ah e RS i e P 2 i AR A B T 020> el LUt AT P B AR 2 A 2 51 S
(% 2R 0

K2 Kb A AR LI A N T R SR IV BUE (o 55 W0 K 25 T 06 (R A AT P A 485 O R AR RS 2« T P2 BRI R T
BEA. ARRH 2% 8-1 BUE 16V XTR IR A e (U PR AU SR R, W SRS P FEUR AR ARV e i
PERARMI RS , AT ARG 2L LA AU H B2 LA 4

8.2.2.4 I\ HLABIER

BN SR EA WA EEIRE. E R LMR61440-Q1 IR Gkt N IE A AN LR S0 . FUGR kb e 43
MRS o XIS RE AT IE L B ) L S B RS . 1S DL T R
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R 8-3. INHLARR

HLZS 38 EIUE R

% B R TANHIT S S AR R R 7 o AE BT I SRS DL T, R A A LA R T RS
LMR61440-Q1 SR E. A BRI AEEE, £RIUEHERIRGS , WTRRMERAT M g

Cin_ne 0-TuF B T T PP OB AT R 2 R il I | PR T1 2R ] 5OV B A
.
e P TR B0 % 114 s SRS T A TS . W1 oy A 0 NP 1 A 7 B
o . BRI R e, TR REEG LR A& FIB AT & R 4. T1 HETE LMRG1440-Q1 48 (WS 6

F 4.7uF . BT % i 3800 B RS IS 17 (0 R GErh RS2 I iR DRI T U 50V 880 5
FAE LT o

* 8-3 PR Cin_wr M Cin AT T RN . W R TR 2 B R 20, iR AT 20 11 1
BHAARER , EASNT ERPIEIUE.

D x (1 -D) xIgyT

CIN = “2VIN pp X Tsw M)
Hrp:
- D= IJ_?I‘/AJ:?[CIQ = VOUT/VIN
* IOUT = Eﬁﬁﬁum_l EEA()?FL
. AVIN_PP = m%m%'fﬁﬁj)\ EHJ_TE&?EZ
* fsw= FF AR
AIEF 7 RE A 12 SRELE AT S N\ A 231 RMS HLJR A (B , CARRORE N FL 23 38 BE RS SR (1L N TP R LIt

2
IIN_RMS_max = louT X \/D x (1= D) + £ x (LXf:‘S—[iTlm) x (1-D)*x D (12)

8.2.2.5 HA¢HZA %S (CBOOT) i&#!

H 25 A 2% (Cgoor) HEHAE BOOT F1 SW 5l 8] , Ayl MOSFET He At Al fafi o 78 v B0 52 ¥ 1 175
T, Bz AR E AR REEETL LMR61440-Q1 A& . TI @ UUE I — 100nF A0 M S R 28 |, R E /D
A 10V,

8.2.2.6 SCHF T LR O FB 3R g%

LMR61440-Q1 Z#{F FTC & oy LA 5E s m] i %0 B Qs AT . 0 T larir i as R SR e i e Bk, A
R R BGOSR R FB S, U/ AN e R R, A R R U i 2 B Y LR 2 SRR DA FB 51
PRt R BEE R o 3 DUR 2 20T SR 58 S 0500 T 4% 0 e PR

REBT
Vout = VFB X (1 + m) (13)

B, RS EEMN Regr , WIERH T AR H Regg HIE
_ VFB
RrBB = RFBT X voy1- Vg (14)
THFER , Regt BH KA 100k Q .
8.2.2.6.1 i 2 # (CFF) %%

FE T ZERT U P S B MO, FTRUR AT R 4 (CFF) 5 RFBT JRIEATE |, ASE il A Ve REATIA B AR AL
MAPE . (EAE PRI B R AR BEAT SEIRI | AEAT A 70 i 7 DAL P P ML L D) B4 s OB i oz N2 P AR Ha
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8.2.2.7 Rpg - PG _Lhi ki fH 2%

PG I — I ety , AEIRISI . R E, Al 100k Q@ b4y & &3 1 s . A7 R PG 4l
A B R VR, IS T 6.3, HA B EERIER ( BlanThe ) RN L s AR A
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8.2.3 W HIZ
PARREEIE T B 8-1 Wik o LALLM, (KICELZYFRE . BRAERD AU , DUNFMHEM @ Vin=12V,
Ta=25°C.
96 96
g; 92
90 m— A N 88 /
88— \ /, N ) i ]
S 86l —— 1 S [/
= AT AT e
8 82 8 46117 /
% 80 w’ % III/ //
76 |—T— /
74 /1| — vn=8v n — V=8V
— V=12V 64 | — V=12V
72 — V=24V H / — ViN=24V
70 60
0.001 0.005 0.02 00501 02 05 1 2 34 0 0.5 1 15 2 2.5 3 35 4
Output Current (A) Output Current (A)
BEART = 4A 3.3V [H et 13 = Auto IR = 4A 3.3V [EH & fith = = FPWM
Fsw = 2MHz Fsw = 2MHz
& 8-2. &k & 8-3. %
3.34 3.32
— Vin=8V — VN =8V
— VN =12V — Vjy=12V
3.33 — V|y =24V — V)N =24V
3.31
2 3.32 b
[} ()
g g
%: 3.31 g 3.3
g g T
3 33 3 ]
3.29
3.29
3.28 3.28
0 030609 12 15 18 21 24 27 3 33 3.6 3.9 0 030609 12 15 18 21 24 27 3 33 36 3.9
Output Current (A) Output Current (A)
BRAL = 4A 3.3V it 13 = Auto FAEHAY = 4A 3.3V i iz = FPWM
FSW =2MHz FSW = 2MHz
K| 8-4. TR & 8-5. M HEER
L] A | L] ‘
Output voltage (ac) Output voltage (ac)
100mV/div - 100mV/div \
R .
[ e ’
Output current Output current
1A/div 1A/div
77726;15/’6\\; ) ZDps/di;/ )
LMR61440-Q1 3.3V [ E i th Kzl = Auto LMR61440-Q1 3.3V [E i Kk = FPWM
Fsw = 2MHz Cour=1%x22uF Fsw = 2MHz Cour=1%x22uF
& 8-6. 0A = 4A FHBBESIN - H3MER & 8-7. 0A & 4A HERBEAIS. - FPWM =

24 PERIFIRIE

Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: LMR61440-Q1

English Data Sheet: SLVSK23


https://www.ti.com.cn/product/cn/lmr61440-q1?qgpn=lmr61440-q1
https://www.ti.com.cn/cn/lit/pdf/ZHDS287
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHDS287&partnum=LMR61440-Q1
https://www.ti.com.cn/product/cn/lmr61440-q1?qgpn=lmr61440-q1
https://www.ti.com/lit/pdf/SLVSK23

13 TEXAS

INSTRUMENTS LMR61440-Q1
www.ti.com.cn ZHDS287 - JUNE 2026
L] A |

Input voltage

Switch voltage

Input voltage
10V/div.

Switch voltage

10V/div

Output voltage

10V/div

1Vidiv

PGOOD

Al ]

Output voltage
1Vidiv

Output voltage
2V/div

o — 5Vidiv
] PGOOD .
2msidiv SVidiv 10ms/div
LMR61440-Q1 3.3V [ it s = FPWM LMR61440-Q1 3.3V [E ek 2 = FPWM
FSW = 2MHz VIN =24V IOUT =3A FSW = 2MHz V|N =24V IOUT =3A
Kl 8-8. 5 3hia T &l 8-9. bR HAT A
L] A Al

Switch voltage
10V/div

= = . »

Inductor current
2A/div

Inductor current

. 1A/div

AN

K 8-12. A

peoon | \_\ N NN AN
— 5V/div \\ N \. \. L \ \ \ N
40ms/div " Oué%ﬁ‘vz:‘jge N ! A N N N U Jousidiv
LMR61440-Q1 3.3V [ EHi B = Auto LMR61440-Q1 3.3V #irth Fizt = Auto
Fsw = 2MHz Viy = 24V lou = 100mA Fsw = 2MHz Vin = 12V
&l 8-10. LRI JE I &l 8-11. &M
L} A | Al
Switch voltage
10V/div Switch voltage
« 10V/div 5|
Inductor current Inductor current
1A/div div
B M
JomV/div 20mVidiv
400ns/div K\ | 40ms/div
LMR61440-Q1 3.3V itk A = FPWM LMR61440-Q1 3.3V firth iz = Auto
IOUT =4A FSW = 2MHz V|N =12V IOUT =0A FSW =2MHz VIN =12V

K 8-13. fasyiE
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5

0.1 A

Output voltage noise (uV/\VHz)

— fsw = 2MHz, spread spectrum enabled i
0.02

102 10° 10 108 108 4x108
Frequency (Hz)
LMR61440-Q1 3.3V #ith lout = 4A
Fsw = 2MHz Vin =12V

P 8-14. #arH Fo s M 7S A 2% B

VIN =12V VOUT =3.3V

lout = 4A

&l 8-15. (&5 EMI ( B4% ) 5 CISPR 25 [RAEXTH

Fsw = 2MHz

VIN =12V VOUT =3.3V

lout = 4A

FSW = 2MHz

& 8-16. 34T EMI ( M #EKF ) 5 CISPR 25 FR{EXT

VIN =12V VOUT =3.3V

lout = 4A

FSW =2MHz

&l 8-17. 485 EMI ( M#EFEH ) 5 CISPR 25 [R{EX I

Vin =12V VOUT =3.3V FSW =2MHz
lout = 4A
& 8-18. 4B EMI ( XIEEHKFE ) 5 CISPR 25 [R{E
Xt

Vin =12V VOUT =3.3V FSW =2MHz
lout = 4A
&l 8-19. B4 EMI ( X EAHHEEKF ) 5 CISPR 25
RRAELXT EE
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LISN + ~A VIN -

I-FILT

CFILT3 CFILT4 CFILT1 CFILT2
CBULK

=25 =
<& oo

& 8-20. HLAIA A\ EMI J8 I 28 5 38 K]

* 8-4. A EMI 3RS 24T

Fsw(kHz) Crit1( 1 F) CriLt2( 1 F) CriLta( 1 F) CriLta( 1 F) Lrir( e H) Cgurk( 1 F)
2000 2.2 2.2 2.2 2.2 2.2 47
VIN VIN BOOT
4.7uF L100nF iﬂmnF

[N

<
o
=
S

T
L

u1

MODE/
SYNC FB

PGND vouTt

100k
RT PG 4/\/%,——‘7
RT % PGND

— PGND

El 8-21. RLF B EE
F* 8-5. HLAIN F £k ) BOM

U1 st (kHZ) VOUT L1 ( n H) *7—]:\‘% COUT ( n F) RT(k Q)
LMR614403SRAKRQ1 2000 3.3 1.5 1x22 15

8.3 HJRMR AL
BN IR PR D BT S A BIR R RS . AN | F N HIR DA ITRENS 1A 0 B AR R AR R AL AT TR RN FEAR . AT
FIBA R 2 2 3P 55N B

_ Vour xlout
N = ~Viysn (19)

Hep
n ERE,

ISR AR AR L K P2k PCB ATZ e B A ri i, W75 2R 1 , DASEIL RAFIIVERE . S\ HLBE A0 A A= P JRK
A AT RE 20 AR I 88 RIS AT A R . W ARSI ESR MM A AL & , WU HE R
B, TR S a8 A N i = R 1 TR A8 o 4 24 SOBRIBR AR Tt n 2 eyt ), 7 A2 LB AT 22 S 20 VIN SRR T
B o Gn SRS AR R B /NN LR, LT FE S S BUR IS 4 N ST A AR S R, fe i A 70
e IR N R SRR AR L A ABE R, B BOA K e N\ A A S R R A SRR IR . X BER H
4 ESR A BT 4 N R s % R R AT i . 20uF 2 100uF i B Y IR 28808 2 AR kA A 4]
I B K A7 3857 A 1 1) DR g N R TR AR E
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A, HTHAR G EHE I, AR AR A AR AR . BRAFa RO, BIIZFHEAT e R AR
€ LA ISR BV —Le5E0 . AN-2162 : J2HF A BT B H5 Heas #9157 EMI i @8 ST 3248 1 — L8 T I
SRR AR BT A\ BB B AR IR 1 58 F 2 1

FESEECAE LN | FRE AR 04 N\ i (56 FH B o SR A28 (TVS)e — RIS B B iy e (WAL ) o TI
AL BA SRR 830 25 TVS fil it SO i PR R AR AR A . SR 2 r T/ T AR 45 0 i F
S, DUl PR A B T S e i N S TR o SRS SR A HL IR T BE S A AR AT

8.4 i j7
8.4.1 T /F7EE

AR B B A e 28 1 PCB A7 Jay % TS B v i Y e VERE I 5 A 2 X B 2. PCB 1 A R T Be N 5 A R 4f
S B B T S AT RO . RIS 40 28 IR 1T, PCB A R AN R SR R IR A v v R A 7=, ks |, F2
JEAR EMI PEREFEIR RARFE EHLLT PCB MR fERF R 28 | SO PCB Thag2 H— M ElZ M LA
ARSI B IR, 1Al 8-22 P . IZFAER AR BB A IR, FEA L IRMER Tl Re A KBRS s, X
SO DO L ) S L R e BROR R 4 38 (M) IE 08 AT o BT RXPh T8, 2B v B A 2 4008 HLAG , JF HEA RS AR 26 2
ST RSN CAREAR A7 A R (8] 8-23 JE7R T LMR61440-Q1 S5 e g LA R o

o A BB A FEFEVT VIN FI GND i 7l &

* X Cpoot HZ#HE/H k. ¥4 Cpoor A # N B R M RESEIL AT E | JFA /MM IEES
BOOT #11 SW 5 i,

o HER G AR A GEIEVT AR FB F K E . ¥ Reggs Regt M Cep ( WNRAEH ) FEVBE EEEIT 284F A .
5 FB 11 GND [z 00 2% H ST 28k B RIXees| il 2] Vour MRt RK—5%, HE , AMEHX—%
B IAT AT BLAEAT A v] B R RS & 2R R 28 R R AR B MR A5 Y (91l SW AT AT ) BRI

o BJGH P — P ETE R . Z%)E T A B R AR AR .

* 7 VIN, VOUT #I GND 7255 EE 7. Hix Le it 42 S mT 58 B A B B2 ] /b s e s i N B0 HH B A2 b (R4 AT /L
R, I B KPR B Hb g ik

o JEHEGANIPCB I, LISEHE 517 DA AR K DA OR SIS B K AR B R AR R S IR
AHFRIIE R g yp. PCB THZARZNAUCRHA 2 & a4, HAS/N 1 &5, wH PCB Wil fiHZAME (&2
W), NG LA AT DL 2 P 2 B P 1

o RIFEADHIA KA. PRFE SW 5| Bl H J8eads 2 8] (4 X 3R n] Re R HL B8 o (RIS DA 200 B KR B b g /N e 1
FATEAR | AT B PSR 5 EMI

HREAMEEIRE , ES R LT PCB A & % -

T AT e 75 5Tt

Simple Switcher PCB 7 /7757 N FH F it

P H IR A7 e e T WY 2

1E/H LM4360x 5 LM4600x i1t 473451 EMI A7/a7 N F T
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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 ©)
@ ©)
LMR614403SRAKRQ1 Active Production ~ WQFN-HR (RAK) | 9 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 150 143SQ

@ 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 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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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
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 OO0 O 00 Sprocket Holes
| |
T T
St N Il )
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)
LMR614403SRAKRQ1 | WQFN- RAK 9 3000 180.0 8.4 2.3 2.8 1.15 4.0 8.0 Q1
HR
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PACKAGE MATERIALS INFORMATION
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TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
LMR614403SRAKRQ1 WQFN-HR RAK 9 3000 210.0 185.0 35.0
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RAKOOO9A

PACKAGE OUTLINE
WQFN-HR - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA\

A
7%
R
R
Pl
R

L

/‘|: 0.1 MIN

SIDE WALL
WETTABLE FLANK

OPTIONAL: SIDE WALL PIN DETAIL

NOTE 4

0.8
07
R == SEATING PLANE
0.05 j o
0.00 g¢
(=] S|l oo
§ g5 § & 0.25
0.395 ‘
2X0.295 ] | — | 2X0.15
& [010][c[AlB | | | & [01D [C[AT8 j ~— (0152 TYP
0058 |C l I 's 0.050) |C
3 |
1 “J ‘ ‘ I I [—
oo | ==
Trdl T
0.55
05 co— |™0%T | L ——
0.4 ‘ +
0.000PKG{ —|— ~f— - — - — e _____| 035
2 0.25
12 = J— i
|
2X (0.125) —»= R e s
|
0.9275 - Tl
[ooz7s 1 T *[;
|
w
9 8
PIN 1 ID/ L (0.15) TYP
(45“)( O.l) 6X 82 ox 822
018 |C|A[B 0.1® [c[a[B
1 05® [c ® 0050 |C
: : 4229353/ 04/2025
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.
4. Minimum 0.1 mm solder wetting on pin side wall. Available for wettable flank version only.
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EXAMPLE BOARD LAYOUT
RAKOOO9A WQFN-HR - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

<!
- ] 22 - -
N ~ o o T N
a e e 8 e 5 u
x x xX < X S >
™ N N O N = o
9 8
3X (1.45)
|
(1.125)
. Tl @
(0.9275) —— — — g f
< e}
o o
METAL UNDER S e
x X
N N

SOLDER MASK

|
SOLDER MASK \ \H
OPENING\ ******************** S il Foooo
|

O.OOOPKG<L72: - -—- @%
{ |
@0.2) TYP bR
VIA ~
o
2X (0.345) — =
) 1
0.9275) —— -—
—— | == F—a
~ S B
(1.125) ! 5 L 2X (0.2)
__J
3X (1.45) Tf
2X (0.25) L——l» 2X(0.3)

4% (0.25)

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 30X

0.05 MAX —-‘ -
0.05 MIN ——‘ ’*
ALL AROUND ALL AROUND —mm-n
v

|

|

METAL EDGE |
|

|

|

| —
EXPOSED—— | EXPOSED/

I
METAL ~SOLDER MASK METAL |
OPENING :

METAL UNDER
/ SOLDER MASK

SOLDER MASK
OPENING

.

NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

(PREFERRED) ~ SOLDER MASK DETAILS 4229353/3 042025

NOTES: (continued)

5. 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).
6. 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
WQFN-HR - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
o
) o9 - -
N ~ o o ~ & N
a) e g e 8 g S 5 Lu
% 3 e SIS s ¥ s &
9 8
3X (1.45) — W
| |
(1.125) | |
1 ! S
(0.9275) e —
|
METAL UNDER
SOLDER MASK

2

0.000 PKG ¢ ———— "+ — — - — - «H}»
-

I
SOLDER MASK (1.1)
OPENING
N N
(0.9275) —-— - \
3 |
~ o
(1.125) o
2X (0.345) — |
3X (1.45) ] ﬂ
2X (0.21)
4% (0.25)

T
|
|

L——P 4X (0.65)

'

—f—-—- —

j
J» 2X (0.3)

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 30X

PADS: 1 & 3: 91%
PAD 2: 84%

PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE

L 2X (0.2)

4229353/) 04/2025

NOTES: (continued)

7. 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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