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6.5 EXEE (FX)

FRIZREAR D72 RY | 45l SRAE T HELE B RS B BRI (T,) #iPH (-40°C~+150°C) (Zb7z> Tl SN F4, H/MEB I O KIE

(3 RAER, B BLOWGRHRIMBICE W THIESN TR, BRI T, = 25°CICR I Db — k7R T A— 2 LY EZ R L

TEY, 2% BMICOARMEEIN TOET, FFIZFRIR D72V RY kOSSN EHSILET, Vin = 13.5V. VEn= ViNe Vour = 3.3V,

FSW = 2MHz

IRFGA—H T AN BAME  AEEEE ROKfE|  EHfr
Viic FB L OB h T ALy oLl ',‘;f;ﬁT AW > 185ns, Y7 hAS —h T 0.14 02 025 v
Ry— 7k (PG EY)
VpG-oVP(R) PG LN LRV ALy a/L R FB EBED % (A £) 105 107 109.7 %
VpG-oVvP(F) PG i EENH FRVAL v a/LR FB LD % (FI£) 104 106 108 %
VPG UVPR) PG (EEEST S LA AL v aL R FB LD % (%) 92 94 %5 %
VpG-UVP(F) PG IKEENLH FRVAL v a/LR FB XD % (FI£) 91 93 95 %
tp-DEGLITCH ;Gﬁﬁt) Py POV FhRET L5 42 52 81 us
tpG-DEASSERT PG O7 H—Mé IERERH 1.0 2.0 3.0 ms
VIN(PG-VALID) 507 PG H DN VIN VoLpe) < 0.4V, Rpy = 10kQ, Vpy = 5V 1.25 Y]
RonpG) PG A ik Ipg = 1MA 165 40| Q
Ay F 7B (RT &)
fsw1(FPWM) Ay F 7 JE B H FPWM B {E Rgr = 15.2kQ. 1% 1800 2000 2200 kHz
fsw2(FPwm) A F 7 AR FPWM Eh{E Rgr = 32.8kQ. 1% 900 1000 1100 kHz
A4 (MODE/SYNC )
Vik_FPwh FPWM (2#%179% MODE/SYNC B2 46/E 05 085 V
ViL_FPwM FPWM % #7495 MODE/SYNC B+ 0.35 0.7 \%
ViH_ctk NIy AT AL~ ALy a/ bR 1.3 \%
ViL_cik SR a7 Ajr—L~)L ALy ial R 0.35 v
teLkingTon) S48 SYNC {5 5 Dfe/NE/ VAR 150 ns
toLKIN(TOFF) S48 SYNC 1550 fe/ M OV AR 150 ns
Eovalza
Rps-on-Hs NAPAR FET A A&H 65 140 mQ

lsw = 500mA, VeooT.sw = 3.8V
Ros-on-Ls m—HA(F FET A #41 40 85| mQ
ton-min ) e/ NA R 30 ns
torrmin (! e /N7 RELH] 100 ns
P— Txy Y
Tsp Pl Tyv s (1) SRS At 165 <
BIFAL v aVR 156 °C

(1)  BEERIETANEIT>TCOER AL,
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6.6 fARAVEE

VN = 13.5V, Ta = 25°C (HIZERD/RRD), F6E IR 12 E IR T,

71 48
7.08 4.76
_ 7.06 __4AT2
< <
= 7.04 = 4.68
£ E
E) 7.02 ;E) 4.64
é 7 é 4.6
g 698 ™ LT 2 456
7] ~—— w
£ 696 3 452
2 5]
T 694 ~ 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)
6-1. /\1 B K MOSFET B FIR{E 6-2. —4 K MOSFET EjiflR{&
110 70
100 65 g
/|
_ // 60
G 90 G 4
E % E 55
g o a 2 50 /
< 1 & 1
[ / o 45 A
() 2
o o I
7] / 7]
< LA 2 40
£ 60 9 L
// 35
50| p=
L~ 30
40 25
40 -20 0 20 40 60 80 100 120 140 40 20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
6-3. /N1 Y4 F MOSFET @ Rps.on 6-4. O—HY A F MOSFET @ Rps.on
3.35 6.6
3.34 6.4 A
3.33 62 LA
g 3.32 g ) //
g 3.31 2
g £ pd
° 33 T 58
gy A SnmunNENEE T A
3 329 7] 56 1
5 g A
O 328 ® LT
5.4 P
3.27 L~
3.26 52
3.25 5
40 20 O 20 40 60 80 100 120 140 40 20 O 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
3.3V [EE E6-6. V7~ 24— s
6-5. i BEEE
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6.6 fARAIHE (Fex)

VN = 13.5V, Ta = 25°C (HIZZRD/RRD), F6E IR 12 E IR T,

14 1.05
— Rising
135 — Falling 1.04
g 1.3 1.03
3 125 1.02
g 12 % 1.01
S s g
o 1, 8
g S 099
e M £ o098
2 105
E 0.97
I 0.96
0.95 0.95
0.9 0.94
40 20 O 20 40 60 80 100 120 140 40 20 O 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
6-7. 4 X—TN Ay 3JL RBE 6-8. METEINE
4 125
— Rising —— OVrising
3.75 — Falling 120 — OV falling
—— UVrising
35 ~ 115 — UV falling
IS
S 325 2 10
9 2
5 3 £ 105
> [a)
S 275 g 100
Q
25 a 95
2.25 90
2 85
40 20 0 20 40 60 80 100 120 140 40 20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
6-9. AHWEHE UVLO 6-10. PGOOD XLy gJ)V R
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7 SH4HEREA
71 =

LMR61440-Q1 I%, mzh3d 3V ~ 36V, Eﬂf& IQ A DL =2 T, B WVE DB E LK EMI 2B L C0vE
7, LMR61440-Q1 I3, zz/l:ut RE DT DI LB S T DR A ST 2 T L o AR A
R/ NRICIZ IR SN TV ET, EROBLWEF T 7 7V 7r—a il o LMR61440-Q1 /3 A A%
AEC-Q100 AEZZITTRY., I KEAEREE 150°C FTOERMEFEAHEIN TOET,

LMR61440-Q1 %, HOBESIEITIGT TRREHO ikt 2z 10 ESE 57200 O LUT O EEHEEZH 2 TV ET:

o ENBUZEAEREAR—T MY TARAREBROA A 72 EfI T2 T,

o RTEVEMEHLTCANYTF U7 AW EE TR THE, ZEtE L 200kHz ~ 2.2MHz DAL T 7 J8 B 52 34K T
=F7,

+ MODE/SYNC B & 4 25&, FFatE I3EET—RE@IR, 13507 oy 7 B BRI A TH LN T& F
7

o PG EUVZRMHTAE A EELREIRRLT, B —rAE B EDAT —XZ Z@%E EITTEET,

Kar =L, Kk 4A @Hjjjﬂ:*m%}:@wm“écto IR EFEN - 8U — MOSFET #—#HWNEKL T\,
LMR61440 Q1 DT RTONYT ML, IFEEIIOAEIGC T, T_XTOT A AL EH DEEE-IT A
BEOWT NN TEET, lmmﬁ BIEDOREL, TS XIHEZAZ G S TOD R E DO SCRIRE 72 B2

FoT-ENET,

LMR61440-Q1 WZIE, ERO LT F Vo — T a i B IR 870D WSO ORERENHESN TET,
Jo s T EAEZ 2 TS | [EE ) BIERER OGS A T, t/i/\/T)“@HjjJaﬁrﬁﬂrﬁ& fl'ﬁi%ﬁ”bi
7, T/VI)X IATJEED VINoypRr) ZH A HE FPWM AA v F 7 2 WAL, H ) FEEN AT & Lfin‘&bt
WA DET i@lﬁ*ﬁﬁ\ﬁ}ﬁﬁéﬂé EEIEET, h—~b Uy NI AL TF U T DI
LMR61440-Q1 2 FHL #2317 2RNcm A TEE T,

BT —REIE T —%7 7 F v O/ AV BEIE 30ns T, & JEEECOBmWERLL RS 7— 7 fE ., miEiR g
B ENTEAMBIOTA VX2l — a2 RZBILET, 2030 R—H X EERATNT MBS RERS L7
HotRod /7 —TH 8L THY K /A X LK EMI HREZ SEBIL C, A BB B L O/ A RITBUR /2% G O 58 E B
NEGTIR0ET,
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728ETOYIHE
EN[
Bias Reference [JVIN
1V
% Voltage
Regulator
Slope
Compensation
sw
[ ]BooT
RT[——
e HS
MODE/ ] t
SYNC Oscillator
>—[:| SW
Switching Logic —
(¢ LS
|_
PG [ }—\

Logic

Power-Good | F] PGND

Soft-Start
| Logic

h

1V—+

FB |: -
FB Detect

COMP

<}_

7.3 HREERRER
7.3.1 4 R— TN & L IMEEFZEZFELLE (UVLO)

LMR61440-Q1 1L @5 E DA R —7 /LB I OMEEERRBEIER Ik (UVLO) #§EEZ i 2 T, =——I% EN B ZH]
MENDBILIZESNWTT NAADERE AL A 7T HELEL NV EERTEET, TS RIZEN MG T 21T
IZ. EN B> & PGND BV OO BENA T — 7 NVEEN D EBRY ALy a/LR Ventyr) (BEHE 1.25V) 282 T
WMERHOET, VEN-THR) % | Fe/NEIREE, VINyvLoR) DO S BT=Ehde, TA A X&' 73 7.3.2)T
FASNTND Y T RAS —k = A& B L £,

EN 2%, EN B'>& PGND EU D EBEE A F—7 VW AJ) Low AL wia/LR Venrne 1V (EHE) KR 528
T, THAADEREA 7T H-DIHHTEET,
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VIN & PGND ORJIZHEHI S FSRATEBE LT, Fh A% EN B o T58 VIN UVLO 2EETEXET, T AN

2L7f£éﬂjjaﬁf%1§£?ﬁbf7b>% Rent OEZZIRL ., B Reng ERELET, Reng ERETHE MERELTED
D= AU NSJEERZF R CEET, LB EN JBFIAHIWT2120%, TR 7-1], TN 1) BRI 222 BT
U, VIN UVLO HEREMNS AT 2G-A121%, EN B> % VIN ICE R CEET,

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

AR
« VINwmeo I+ LMR61440-Q1 %7712 L= A EREAFELET,
« VINwmon I+ LMR61440-Q1 %72 Ui A BEAELET,

VIN

Rent

EN

Rens

7-1. EN E % {#> 7= VIN/UVLO

732 Y7 F XE—FEFOYTTO POSDEIE

LMR61440-Q1 |%. & O EEDA — /" — 2a— e REREANETR A LT 5720 Y7k 2AZ— LT
WET, YT A —RNEERII N CREE S, 6ms T (FEUEE), LMR61440-Q1 7 /S A AL, T/NAARH NN /2D
B NS BENEHINEN T TH IELEEL 7,

LMR61440-Q1 ZZE)L T/ 7k AZ—h > —r U 2% BiG35121%, VIN B2 L EN EACHIIIESN A ELEBENZE N
VINUVLO L VEN TH(R %ﬁzfvéb%#%@i?“o \_ﬂ%@*1¢75‘{%f;éﬂék\ VTN A —h A AR E
., Hjjjfﬁ X 6ms (1‘“‘4@@‘) TRERICELET,

Ry 77 oMNI, ATEESH N EBEORERDEEL L& FREIDEXITHEAELET, ZOZRMETIE, HABEEITA
NBEITEMHLET, ANEED LR LR HAEEITY 7 AZ—FhLFRICAR T ERLET,

[] - B2
/ i '
EN (2V/DIV) f
_pat™ I
@VOUT (2V/IDIV) Jﬂ:‘—’—" o D
PG (2V/DIV)
2ms/DIV
B72 Y7 hR5—bEFWICTS
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7.3.3 RT [CL BB EDER

RT vk PGND O JIZELE S HHLAfE > T, LMR61440-Q1 DX E R DAA T 7 JE S (#EH 200kHz ~
2.2MHz) Z@IRUET, BERDAYTF 7 [ EIE, LMR61440-Q1 I8 AT T AL #A BN LU 7R A8 Tl
BE—RNTEMET %G IR ETDRMEDH LAy T 7 a2 RLET, IROXZLE AL T, BORRE RDA
A F o7 BB T RT HEUEEZRELET,

fi ~69.6x107
RT = SW—_U (3)
2.825 x 10

A
« RT:A—A(Q)I2L% RT PUEARLET
o fow: VY (HZ) ICEARER DAy T 7 JH AR LET

7.3.4 MODE/SYNC E>#I#

LMR61440-Q1 @ MODE/SYNC /%, T \AADENEE—REZRINUTZD AT T a0 7 a7 JE 5K
RS D7DIE T 2ADIE T, MBI my 7 B0 E 13, RT U &> TAA T2 7 JEIRED R
ESNFET, MODE/SYNC B &7 —T7 0 TIZLRNWTLIESN, ZOE U REA LY —F LV ADY —ATHEIX NS
AT, IV T T IRBUE IS AR T R A B L T 2O N T a—T 4 IR BN L T E W, BjfE
F—ROFEMMHONTIL, BV ar 74 HBRUTIEEND,

MODE/SYNC v’ a9 5L, BHOEBEET—RELELTHVAT AOMIEE—REBICET TEET, kD 3

DOENEE—REZRINTEET:

o HEFE—R VR (PFM) BRI, BARRHIA ISV, XA F—F =2 —Taid, A ¥ 752 %
NS ERABGIELET, B/ ar 7422 5B TSN,

« FPWM E—F:FPWM E&—RTiE, ANEED VINgypR) LV NEWEGEITH A4 —R TI2b —Tal PELS
AU EBIRAIA LA 7B 2 T AN AD IRV ET, ZOEEIZEY | ARFEIRI AR Th i KEEE TENET
k4, B ar 7423 630

+ SYNC E=—R: N7y 271Z MODE/SYNC B ACHIIIS ARG oAb CREEL T, SNy ay 7550
JERENT, RT 8P CRESNDJE B ETHAMLENHVET, MmO AL~ % VIH_CLK PLETHD
BB, SNy 7 DE—L U V) ok B F CHORLERHET, SN/ ay 7iE, B var 6.4 1R T
MODE/SYNC v’ D EMEZ 2 72NN T HMLERHES, I EENEJE R BCCHIEFTEE THY | /A~
IR 73 A RN o THITBR SR RY . 7m0 7 8 1 %50 % MODE/SYNC B UAZHUME TG 5 D JE
BIZ—BE L ET, 7751 AD SYNC T—RD[H], 7 /AR X FPWM E—RDIHNCEELET, ¥ 4 —F =321
—ar NEZMLEND T EARHTTEH MODE/SYNC B NCEIINENAEEBIC A bELZENTEET,

FEE—RZFNICETE 751203, ARRYE S EZENT2LENRHDET, IROFIL, 7V ARFE—RBIRGRE
OWEEAZ R TWET,

R 71 NIVREKFEE— FRIROBTE

MODE/SYNC A7) =—F

Vin_pewm £V REV FPWM (T35 H = A~ RS LIk B A % 2 1)

Vi Fewi £DNE HENE— (TSR A~y N5 AL e A 22 )
G =t SYNC £—F

e —RZECIVEE X AL BN AL, 2O 2 —EOBEIEEL CETEET— NI TEEd, HET
—RTIE, 2O % PGND (ZHEHET 257>, Vi ppwm RIHZTNVE D TEES, FPWM £ —F T, ZOE %2 RT &
VNCHEAE T D0 AN EIEIR A LT VIH_FPWM WZTNT 7 TEET, FELLIE, BZYvar 6.5 22U TES
AN
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7.3.5 HABHEDZEIR

LMR61440-Q1 TlX, FB Bz s B it 0 B R OF #IZIE U T, LMR61440-Q1 O H ) E 4 [E & £ 1%
AR ECEXET, BB 1EE IR E SRR OV TR ESNET, B/ ar 4 %ﬁ‘%ﬁﬁbfd_éb\ [i5 &
tljjv F7bn 7R FB B A ML — VI EEREAE CEXE T, TS AN EEH IE fot‘ét&bc ;t FB
v EHIIEEL — A OBIC 1Q R OEFIANLTE T, JHEEAIRE/R H I EE S LBERGE ﬂﬂﬂkﬂﬁl EEHT
DWHFHAE DN 3KQ B2 HLENHVET, FRIOIFEIHT Regt 23®INL721% . IROXAEMEHL T WEIJ DI
NPT Regg 28N TEET,

VFB
=—IB___ xR 4
FBB = Yoy — Vi < RFBT 4)

I, Vg IFEER AV T,

FB

g Reres

— PGND

K 7-3. f[Z VOUT ADREERtY b7 v 7

7.3.6 EnHIR

LMR61440-Q1 % 2 »OEHIBEZMEAL T, OB SnI &AM ERZHIRLET, _ﬂ%@ﬁﬁ'”sﬁf vt
PAR B2 BIEHIIRE (lhs.um) BEPFE—H AR ANU—BIEHIIRE (ILsum) EFFFEIVET, Ijsm (SELTZZ, A
HIRERN I sum- & FEIDET, AP AR MOSFET 34712720, e—H%AK MOSFET 23412720 FE 3, Z0HE)
YEIZZOARAF U TR ENME T TAREMENHY, V7 NERGIRELMEIEINAZENHNET, A F VX ETRIT
lhs-um & lLs-m BIOEIVEE ZATHIBRS AT, e KV EIRILZZNSD 2 DOEOFEEIZIE T ITEVMEIZ/RD F
T, A IR R EIRED mWEREZ R T 5L, HEFITETLET, HAEENMETLT FB B> OfFEEMN
Vhic & TEIDE, T A RITE AT T—RIZRDET, B/ ar 7.3.7 bR TLIEIN,

LMR61440-Q1 (25503 oA YA BHIHIRIL, 72 —7 4 FA7VOZALITECTEBLET, ZOBfRIE—2E
e — NBUBORCCID . 5\ 2T AP INED T ey R T IR 57 BT B
A PARBHHIRE X 7-4 (RLET,

LMR61440-Q1 |%, 2—H%AK MOSFET N 7 C&AEREEHIR T D720 DADEFHIIR (I sNea-Lm) DEEL
TWET, ADBIRHIRICET DL, 2—H AR MOSFET 1347127220 E 7,
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7.2

6.9
661 ™~

6.3

6 T~
57 ™~

54
5.1 ™~

High side current limit (A)

4.8
45
4.2

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

®7-4.F21—T1 Y4I)L D OBEEE L TORBIYENA YA RERHIFR lus.um

737 EAY T E—F

Rt 72 RIRAE COMBE DR BB NIHE ZVITo0IZ, ey F— A EHSh TOET, @ E kg i &,
LMR61440-Q1 7 /S A AL /)& vy A7 L TH) 85ms L £3°, D% LMR61440-Q1 (Y7 MAZ— aH
L CTHEMEZ FBBL £

LMR61440-Q1 Tl RO KM T-SHEe 7 E—FEIEICBITLET:
o JYTRRI—R U ANE T LIZ
« FBEVOEEN VHIC Z FlEl>7z

Ay TEEE—RIL, IEARA T TR L FIUTEI A v TF U SIS SN E T, A v TF U7 I, T8
AR EEN R, B EEEZBRORTERICHBELIHELET, HOBEENEHINDE, TR ALY T IAX—F
WICRBATLCRE ERBISEEILET, Y7h AX—RDOFEIZOW T, 27T ar 7.3.2) bR TSN,

7.3.8 /YT — ' FH#EE

LMR61440-Q1 O/XU— 7y REEREIL, HEENL X o —a i zsini-s iz /X%Ad)-?/rﬁrzj’tﬁzﬁj-%
VY3720, FHIZHHH MO B — 7 A FEGICTHIOIHH TEES, ZOMEEIX, PG BV LEN-E
BEDORNIT N T 7Pl E T2V EET 4T v a #Ee T, 7N T o7 HAEEE OHESEHIPH| _ou\f
I, THEREEN RS ) RO SR TLIEENY,

NI — 7R, Y7 MAZ—F = ARE T L, AJTEEN VIN(PG VALID) Z BRIST2ZICHEZR0ET, Zh
DOSEMNT T EL =S 5L PG & GND o0 EFE. H1E fim/ﬂe:d/—/a/ N THAEINEINE RS
N ET, eI DONAE BT IEENL a2l —ar N ThHhHZEERL, uPyroun—E 53 1E
JENLF ol —Tar st ChorZlanmLET, HNBEOATIT A ZUyF N PG B NI E LN L2
BT B1OD, VT BRETA VAL TOET,

PG v i, kDM Ta— It X SET:

o HIIEED, ikl tPG.DEGLITCH D, PG OEEENE LAy a/ LR (VPG OVP(R )%L@/)Tb‘é
o HPEER, D7e<ED teg.pecuiteH PRl PG DIBTEELD FRVAL Y2V R (VpguvF )%TEOT"%

HAIDT7 H NV REMITHNT PG B Na—IZ AT EnbE, PG B OETIFD7a<EL tpc-DEASSERT E72IEHY
2m5 (Fﬁi%1ﬁ) D], B—%HERF T A ENHVET, tpG-DEASSERT 21 R L7t PG BV BIEN T NV T v SibHTd
I ROWT IO SR Z T T LERHYET
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o BB OOEEEHRET L. HABEE PG EEES EADAL vk (Vpauyr) LOE<L, 72
&b th pEGLITcH P, IEESLH LBV AL T z/L R (Vpg. OVP(R ) Z FEISIEEFICTAMEDRHVET,

o REEEENOORIEZRTRETHE, HEEE PG L%H—:igrﬁxo;ﬂ///aﬂ/f‘ (Vpe- -OVP(F) ) om<L., A
7oy th pEGLITcH P AREENL B TAVAL v a/ R E B> FEICTAHLERHVET,

VvOouT
A

Vea.ovpR
Vea.ove(r)

VpG-uvP(R)

VeG-uve(F)

PG time

tpG-DEASSERT

High = Power Good —-

Low = Fault -

—> — —» - —p — ¥ [ 4
time
tpe-DEGLITCH tpe-DEGLITCH
tpe-DEGLITCH tpe-pEGLITCH

B75 17—y R IRy 3R

7.4 TINA ZADHEEEE— R
741 >+ D>

LMR61440-Q1 1%, A FOWTHDDEE T T, AL vTF J—RIZEHIIL TWAIZEAE ORNEREIE ., BLUOUNAHA
Fea—HhARDW S DRT— 2, F vy LET:

1. EN VEN-TH(R) Z T El%
2. VIN 73 VINyyLog) % FEI%
3. BEATIREN Tgp 22D

EFRROFMHITIFEAT IV ARHHZ EITERE L TLEZN, PG I IR AT EE VIN(PG-VALID) THEMELEET =
j‘o

742720747 E—F

EN B2 DEED VenTrr) & LEV. ATIEED VINgyLoRr) ZHE A TWT, OO T 4 /VRRIEBEFELRW S
I3 H 12, LMR61440-Q1 | i7&747 EF—RTY, LMR6144O Q1 2T Db A2 7 751% EN B2 % VIN (2
et 528 TY, ZHUCKY FUINSIZ A EED VINyyLor) ZE 258 A BIFIC KB TEET,

T U747 —R T, LMR61440-Q1 I ZIR DWW DT —RIZRDET:

. ﬁ‘f}h’;ﬂ_{‘_]\ (CCM), ATFEIRNALZ 72 V7 IVETRD 112 TR NEX I, [ S 8 I $ o dhE E e —
USSR
. ﬁ@ﬁ% R — AW ENE: OV RJE IR (PFM) TJ, B fr kg Lx/(/?/ﬁ‘m&%mi‘{ﬁ&TLia“
« FPWM £—F - BRAMIE:CCM E—FR, AfTEIRNPALZ 27X Vo7 )VERD 112 K THHY
o B/NA U ATTEENELD O ITEEMENE SIS, LX 2L — v al BT AT, 7\4/%/7‘%%&%(753‘
KFLES
o RayZ 7Ok T—R: A F T REEMETLC. AN OBIERay 7 7o M/ NMRIZINZ £
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7421 ZHEABEE— K (CCM)

CCM TIX, LMR61440-Q1 1Z, £ T 2—7 1 A2 (D) THENAY AR (HS) BEUIE—HAF (LS) Ay T %

2T H2ET HDEEDOLF 2l —aZ2RBLET, HS Ay T OA U E O, SW B OEE (Vaw) 1T

V|N @Hﬁifx%/yb AU F T HEFE (i) 1T EE THEINLE T, HS Ay T, flflnyyrick>Tt>

IZENET, HS Ay F DA TR (tope) DR LS Ay FIFANCESNET, AL X VX EFIE LS Ay F %L T

HEZIL, LS Ay F O OELERE FIZk>T Vaw 27 7V RO FETHEHIPICAA L 7S ET, —EDOHIEE

EHERFT D720, v N —F =TI T a—T 4 FAINVEFHELET, D 1T, HS Ay T OA U Z AT T JEH
HCElSTAEEL TROIDITERSINET,

- Jon
= Tow ®)

HEDER SN DEARAY R E T =2 Tl RO I DI EEICHEIL, AJEEIC I FILET,

V
-y 0
Vew _ fon _ Vour
4 D= tow -V,
Vin
S
a
§ » ton . ‘tOFFV
=
w
0 -t

itk

Inpple

Inductor Current

v
7-6. EEHE— K (CCM) ICHEITD SWEBEE A 5 Y EHRDBH
7422 BEIE— R - BAFEME

MODE/SYNC #E/E7% Vi mobE/sYNC) DG G . A X 7ZOWERIZFTFISNET A, ZOMEEEZY A4 —K =3
2b—ar (DEM) cElJ:FU‘i?— DEM (ZEAMEI DAL H 72 Vo7 IVERD 112 KD EZBELET, /X IH
EER i A= A= 7pY: {/IL%UBE'd'ﬁ%T@ék LS FET 34712720, A2 X 7 X &L LS FET ORT 4 X A4 — K&
£, ANBEIEEZ —EICLRRE T, BIRMEA FA5E, AV ERIE—EICR0ET, 0%, EAREEREITLZLT,
Lol —al PNERSIVEYS, ZOBEE—Na VLR BEEZET (PFM) E—R ¥l —ia ERFOET,

tov _ Vour

W " tsw Vi

Vin

ton | torr thigrz

-t

Y

SW Voltage

A

ILpk /\ /\
lout

Inductor Current

0 AN s N
7-7. PFM Bk
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PFM B{ECTlE, Aff RIS 12 7 iR REINLT-D . HAEEIZ/NE/RIED DC A7y MvBlifllsiu
DHERHVET, Vour I BIFAHZD DC A7y MR TERWGEA . VOUT (CHHE LT I — A £721X FPWM £
—RZEFEHZLT, ZOAT By MARBEIIIRETEET, 2047 By NIEH | mAFMKRHIT SA AR F 2l —hg
5 Vour @ 1% ZHx FH A,

Vour

© ' Current

2 1% Above Limit

§ Set point

g Vour Set

=] Point

o >
0 Output Current Y lour

7-8. EHIREDHABEL ABE— FOHAER L DOBARK

7.4.2.3 FPWM B)F - BETEIE

s SV ANEZEH (FPWM) £ —R Tl BAMEHIABREDHERF SIVET, FEEEHER 35720 A7 72 25
L EFAHIBRSVES, W TH REEIC I WERNHIRSNET, Eriar 6.6 bR TIZENY,

Vew = fon _ Vour
4 D= tsw .V,
VlN
®
(o]
8
S - fon ::tOFF=
=
n
0 -t

ILpk
lout ;-.-.-7[\..-.-.. _____ Am o
0 X

N N ]

\J

B 7-9. FPWM £— RE){E

Inductor Current

FPWM E—Ri&, IROWT DD TFIETEBTEET:

« MODE/SYNC % RT B EBEEHE T2,

 MODE/SYNC & PGND DfH]iz V|H MODE/SYNC) FOREVINEEELHIINT 5,
o UM ey 2B EFIINT D, 2’% 7-1 ?67%5@1/“((7551/\

fe/INA IR E Tl T e N AT R & 2 5 FTRENE O H L EMESAE T Tk, FPWM OBIEHR T B BAME T L, K/
SA TR R L E T, 2. ADTBIES VINoypr) 282554 LMR61440-Q1 (3424 7 5 OB
NBOZPEET, LMR61440-Q1 13 PFM AAvF 07 %524 CET, AJEEN VINovpr) & FEIDE, 731
AVLFE FPWM TEMWEL, ADA X VX ERETFRLET,

7.4.2.4 /A B5H

B/ANA R LT ANAY AR MOSFET 242 TELHm/ MR ZE IR L TR, HEEISH T A E LD
PR DA VIFRD G ANy VR EDT 7 D/INA W] tonmin SO FLWEE TH LMR61440-Q1 (3
NEEZLF 2L —bLET, TNEEBLT 5720 LMR61440-Q1 Tl Ay F U VB AE T +— NV Ry 73528
&0 AU FER] ton-min %fﬁﬁbfﬁﬁx%ﬂb)\ﬂjﬁﬁrtt%ﬂ‘ﬂ‘ FLTWET, LMR61440-Q1 15 /A L R
30ns (FRHEME) Z YR —FLTWET, 7 J 2L T, FREDEMERIFIC BT DA R HEEL £,

Vour
tON = v—o7— 7
ON= VN xTsw (7)
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A

s ton = AP AR MOSFET A R¢fH]
. VOUT = Hjjj%gi

. VIN = )\jﬁé’j—:

o fow = AT U A

7425 ROy 779 b

Ray 7 7oNEES I, VBT 2—T 4 VAT NGRS DO B EE T ANBEISTHHTEEDOE
EBEOMHEICHIE T2 TY, G2bniz7uy 7 I8N\, T a—7 1 A7V idE/ A7 BRIk > THIBR S
NET, 7uy 7 BN HERSNDS A, X 7-10 1R T I, ZORIRMEICEL-%, HABENMETFLET,
LMR61440-Q1 1%, HIIBEN FTNRDOEHFRTHOTITRL, Iayd ATV KO- THO MR —7 A X 745
MR INDFETNNAT AR A TFOF U RFHEIZIERE LE T, LBEREY—T AU IXBIRICETDHE, FRILRER
FDERA M (10us) DGR T5E., 7uy i3 LW A7V EBIETEET, TORE, /N 7R OFEICE
RLTC, ®REN T2y BRI W T ERT 2—7 ¢ P AVIVPRZK TERWGE | X2 —al iR T5
7O BB IME T LET, ANEEDNHNEEOREELBE L THMT 587 ar 7.3.2) THHESNLTNDED
2 HATEEIXY 7 AZ— RO IO mL £,

D= fon _ Vour

sw
A tsw Vin
° Vi
5 torr = torr_mIN
ol
S
= ton < ton_max
7 - >
>t
“loor*Rosis o —
tsw > Clock setting
[
E A
5
(6]
S
©
=)
©
£
0 » t

K 7-10. KAy 779 Mg
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87TV —a RE

UTOT7T 7V r—rarOtriaAlbaEdiL, Tl a0 R—R hOHRRIZE ENHHOTIFR THE, £
DREESL TR RN U ER A, H 42 O BT 58 OB A MHEIZ OV TE, BERO (L CHIH
LCWeZ 2l ET, Fio, BRI A F O EELMGEL 7 ANT 52 LT, VAT AOMEREZ HERE
THUENRHYET,

8.1 EFREDIE

LMR61440-Q1 |Zf#/E DC/DC 22 /N—4 T, 4A O KHENEFR T, @\ DC BJEZ{EV DC BIEICEBR T 5729
DI AZEN—HEHITT, LMR61440-Q1 O a8 R T 2B E, RO FIAEZFEHLET,

82R‘JXMNET IV -3y

4 8-1 {2, LMR61440-Q1 O\ FEN 27 7V r—Lar BligamLET AT SARTL MRBIRVIMPT S L AT 4 X
TA— 5’“(1‘}&% ETDIDNTRRESNTWET, VM7 AZ—F HARLL T, & 8-1 (Theh —RINZREMESRFIT 51
KAV A RL TVET,

VIN
. o VIN BOOT
Csoor
Cn L Cwr_l_
IN — INHF — —|— L1
Rent EN SW ! YY) o Vour
P c;OUT
PGND — \ I
R
o LMR61440-Q1 Cre § — PGND

Option 1 Option 2 Option 3 Option 4 — PGND | Rest
I S O S P e FB
T SYNe

[ | | | Rres
ol el b L e
I | ! = b-- RT PG
: I : I PGND :I : R
! P ! | 0 | R PGND — PGND
| p— [ p— yTTT Tt
PGND || PGND ~ ! 1
"""""""" PGND ~

— PGND

FFarA S oy 7 LRI H121E, MODE/SYNC B %2ty 7 s EHEEREI L £9,

FFar 2 MODE/SYNC Ti#il72 % Viop ZEHZE T, BEIE—RE FPWM E—REZBNICHIVEZ 528N TEET,

A7 a3 TS A% HEE— R CHEITTHI21E. MODE/SYNC ZH:HiL £,

FTvar 4 T 3L A% FPWM £©—RF THE1T79 521X, MODE/SYNC % RT (286t L £,

8-1. LMR61440-Q1 DU 7 7 L > A A KK

MODE/SYNC E#i b2 R TITEEW,
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R 81 HR/Ny L THR

Fsw (kHz) | Vour (V) lout (A) L (uH) Cour " | RFBT (kQ) | RFBB (kQ) | Ciy(MF) | Cgoor (nF) | RT (kQ)
2000 3.3 4 15 22 SHUNT DNP 47 100 15
2000 5 4 15 22 SHUNT DNP 47 100 15

(1) EHEERE
8.2.1 B5EH
OFRFHHITIL, L FORICEHIN QDB RTA=ZE NI RTA=Z LU THERALET,
& 8-2. HEH/SA—%

RRFNTA—F fE ﬁﬁi‘%
AR 12V (IEHERE), 4V ~ 36V ZoaL N HERR 36V Tl L CEIYEL £,
& 3.3V RSB EEAT > ar
Hi 7 L 4A
AT T JE R 2MHz
WARIEDE—N sz ATRE
AT T DL H5h THATar
8.2.2 FH MG R FIE

8.2.21 RA v F /iR E DR

AA v F LT TR OBR T, B REFFHBIROPAXEDR — R AT L0 FT, AT T JHE KL T5
b AT U THBRIT D U, — R AT DR PELIRVET, — T AT U7 AR EEELTHE /RO
AR IR 1A T o R TCEALIONCR LT K0aL RN EF ST REL R ET, 2B Tl 2MHz Zff
ALFET, RT IEHLORIRE OO TIL, B2 a3y 7.3.3 16 BB L TLIEE N,

8.22.2 1 40 % DER

A B RETRIRT DI D DINT AR IA TR ALFITNTE
TNT SAADF K 1B EME D 20%~40% OFFAIZIEDL I, A X VX ERINUET, ZOT SAATHIH
A HEZR R KB L S i KA EBRO T HBNIDNNINENT TV r—2a OFETH, Uy 7 VERGERT81LT
INAAD I KR EREH AL TLIZEN, A Z X ADEEFRE T HI120E, 2 8 %ﬁﬁﬁ LET, B KIIAH 72 E
VT NDR—t 7 =TT, ZOBITIE, K=0.2 &L T, L=1.5yH DAL F T2 2% ROET, IRHEHTHD
1.5uH Z&IRLEF,

EBR T, HOY—7 YV — v —7 AL 202 Uy )VE

Vout
VIN

(ViN = Vour)

L=
fsw X KX IgyuTmax

(8)

BAEPICIX, A F 72 ORI ERK L NATAR 2y F OBEFHIRE lns.um A EICTD2H0ERHVES (7>
ar 6.5 M) , TORZIITHIUR., M OBERFIZHAL X 7 EBREFRLI2NIINTR0ET, X 7XOaT #hfd
ML, AF 72 AFIEFITNSVEITIKR T L, A Z 72 ERITAIELUET, AN — B HIBRE I s m 1. BT
MEAELDDWIINTEHEFIENTOWDEIIN R A X IE R T 52 CEMMEN 2 T2 REENHVET, ZOH)
TRIEER S OB D72 BB A REMEN BV F T, LIzdi> T, A Z 7 X2 Z S 720D L TIZEN, 7= T A a7 #f
EERAUTAF 72 IR S FE R I RWE T A, a7 BRIl T T /SN T, B a TR
TR BN A R T T A H VA DB ER EHLFRERE TEET, 72720, JEHa 7138 IMHz %48 2 2 & 1 5 ¢
AT HEINBKELZDET, WTIUIL T, A F 7 XOEFETRDS, EARFEOY —7 A7 7 X ETO I IRAELDH /)
SLBRBRNIINTT DRI RHVET,

WOXEERAL T, DR IREN Z BT 7= O/ N 72 AEZRDET,
Vv
Linin = M X @)
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B E

« M=027

8.223 AhaVFUDER

LMR61440-Q1 1%, M B et h R BEEFEL LN bmE M2 BRI DI SN COWE T, Z0o®v 7y a Tk, 4
TEDRFH T A2y e BT 57D B R BEH A T 572D OISOV T L £,

LMR61440-Q1 T /34 2%, Bt E—FHlE T RUCK0 KW O F 72 LM R BARAS Y TEETEE
T, HABEITIMEFRICBENO R NEEEHERFT5%E 2 R-UET, HAOEEIT. L FOLO 72 EEARMERRERIC
WA 2 F1

o EFIREBEFOMNIEIEI TV DOE

o AFHBRENRAELLEXOH DETEOF— R — a— B LT A — T a—h

o JL—T22ENE

EFARECTOENER, A X 7 XTAMIC = AEEREZ MR L ET, 20 =M ERDO AC B3 IEH N EHIZE>TY
ANVEVTSH, DC B IX AR ETEmLET, HAREEZWLD AC EBitl, ZOREOZEMES KT (ESR) X,
EBLOLHNEIEV 7 MZFHELET, ROXEMEHL T FEOH N R EICLE v —r Y — B — I EE) Y
NOBEEHELET:

2 1
Vi ~ Al x [ESR® + ——mM8M8——— 10
ripple L \/ (8 X fauy X COUT)2 (10)

LR
o Al =t —2Y— b —IDAFIEE

3.3V BLU 5V N EEISH T DEER R ) a2 T U EIC OV TR, & 8-1 2B L TZE W, ZO BTl
22uF OEEEIIyr ar T ot E A EEHL COET, o I EERLAAN T 7 B OREFHI DWW TL, H)
LT Y OEAERETHEEO R EL T WEBENCH ZF|H T&E7,

EBRTI BEIEE LN — T A~ — DU b BB E 52502 T o T, ARHRIET AR LR —R
ML, FE DRFERAET IO HIETHY, 77V —var Z BEICHATT AN LTS T T L E N B =
T BERHAERICNA T, OISR TIv a0 TR RET DL BEE /A XD KB E £, &
W2 H AT 10nF~100nF OFEFADETIv a0 FUaFid, A7 722 RO ERINTER T B S DA<
AV EARIBT BOIIEH AR HET,

FEAEDETIVT ar T oY ORI RF I, BREINTZZDaL T U OEKMEIVBIT DN NSVMETT, i#
WENT=FT _RCOar T o OUEE IRET v —T40 7 BIET AV —T 4> 72T HERLET, & 8-1 1%, H
7L —RD 16V, XTR 27 U OREFEN 2T AL —T 4 72 EL TERSI TV ET, JVIERWEEER., FEH
WL —R, FRFIVEWIEEER Oa T oY 235546 ISGEHSNTWDEIDL Z<0ar TRy
W72 B RTREME DV FE T,

8.2.24 AAhaAVF Y DR

AN T o g 2 SOBEERERARIZLET, 1 DHIEZ LMR61440-Q1 &, AT LD N7 A VH~D NI )EE
Vo Z NS H5ZETY, 2 D BIE@E B /A RXARH T 5228 T, Zhb 2 SDOMREIR, B4 D=7 2l i
THIETROIRMICELESNET, ROKXESL TLIEIW,
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x£83. AHharvFrYy

a Ty IR HE

ZOAL T IR T L TR FE AT DB A R B D70l AL E9, 2T i, 3G
=V IRYD LMR61440-Q1 7 /34 2D ICRLEL £, EfRE RIVBAEOIIONEETT,
Cin_HF 0.1uF R 3 AT MR LT 1%, I EIIx 7 V2D TR B A NV ET, oI T oY
1, Ay TUNLEEEIEST DV AT LTIy T VB REICELINDTD | THRY A AV NVAY TR
50V UL L ERS AAHEREL TUVVET,

ORI, HAARORMEITER T 2A Ny 7 N L@ I AL ET, Cy 2VNETES
&L VAT DAMEFEE S T CEIEL TWOD5E I, BMNRERICANBLEME TLTEAT 20U By s
Cin 4.7uF NDHARMERHVET, THFHI R AL A LAY TIE, LMR61440-Q1 7 /3A ZAD UL Tl 4.7uF ZHESEL
TWET, 2O T T, Ay TUNLEZEEET 53 AT ATy T UELEICSLINDTZD, 7F Y
AA U AI VALY THE B0V L EDEREHEREL COET,

[ 8-3JITREND Cin_pp BEV Cy DI, FEAE DT TV r—ar TRITEET, FUED AN EEY Y7 L0
MBEREAE. XM ICESHWTEHLEAN VT U EEEHEAL RN, 72770, EERORITREINTODHE
BHEA T EIBARNEIICLTEE N,

D x (1 -D) xIgyT

Ciy =
IN'= ""AVIN_pp X Fsw

(11)
A

s D=Ta—T4 AN = Vout/ViN

+ loyt =DC H71&Ei

© AV pp =t =Y —E—Z AJJEEV YTV

o fow = AT TR

X2 AL T, BIRLIZAT 207D RMS Bt EM & L, A2 T o R AN A v F o 7B a fha
TELTEEMERLET,

V 2 2
IIN_RMS_max = louT X \/D x (1= D) + 15 X (%) x(1-D)*xD (12)
8225 7/— R FS v aYF Y (CBOOT) DEE

T —h ATy A F oW (Ceoor) 1%, BOOT E2& SW B L DREICHHRE L, /A AN MOSFET D4 — B4 ik
WHWLET, ZoarF o, BELV— AR E T EY LMR61440-Q1 OEICEELE T, T R A L AYILAY T
1. 10V L ED 100nF & SE v T3y 7 av oL Qo0vET,

8.2.26 AIZEHHEERD FB BEF/N1 ¥

LMR61440-Q1 7 A AL, B E M IEEE—REIEAEH ) EEE—RNCEET IOk TEET, 731 A
DOFEILAIHER M E & CHRESNEEH WEIE 0SS, HIEEL— VA FB B EERER T 57200 T, tho
HEENVLERGEIL, HAEEL — NV ET T ROMIC FB B 2L B e 50 EEIc IV HEaRELET, Ik
OREMERAL T, FFEDIHE D LM CIRETHHNELEZFELET,

R
Vout = VFB X (1 + %) (13)
FoE, HEEE Regr BBEIZDD > TV D5 AT, IROXAEHL T Regg OIEZFHRLET
VFB

F
RrBB = RFBT X o1 = Vg (14)

WE | Regr (213 100kQ 2MEHSNHZLITEEL TTEE N,
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8.2.26.1 74— FZx7— K 3>7>% (CFF) DZiR

TR AT REZ R BB RN L ERG AL, 74— R 74U —K a7 4 (CFF) & RFBT LFFIICALE L T, ks
V=T NN~ — T B SGETEET, [VHHNCTIESILS, 7 — R 730 —F 22724547 de-de =22 /N—4D
WS B DR EST 7Vr—ay J—NE, 74—R 74T —K av7 o OFEBRIE L HET,

8.2.2.7 Rpg - PG 77 v TiE#

PG B IEMHE L EL T T4 —7"2 LAV T, BT T, 100kQ OEHi A H L Tt /2 EJRE
FIZFNT T ARIENTEET, PG ORIy FEIEEHHICHOWTIE, B ay 6.3 5B TLES
W, HEEN72EDOMOBEFREOT-OIZ, EEROEOWTNHIEINT A REMENHYET,
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823 77— 3 2 HIkR

PUF OREEDS X 8-1 B I SNE T, SALDNTX—5)TT XPFZR TIIHVE A, (CZAILPERED A5 L T
DET, FRZREIR D72V R RO S SvET, Viy = 12V, Ta = 25°C,

96 96
: .
9 - NN 88 y /
88 [ \ /, 84 /7 —
) . 1 9 [/
Z saf— e~ N FI
3 82 v 3 I/ /
3 ) e "I/
o 80 W O,/
78 — 1/
76 A esl 11/
74 — V=8V H — V=8V
72 — V|ny =12V 64 ,’ / — VN = 12V
— V|N =24V ” I — V|N =24V
70 60
0.001 0.005 0.02 0.05 0.1 02 05 1 2 34 0 0.5 1 1.5 2 25 3 3.5 4
Output Current (A) Output Current (A)
FRAADTESE = 3.3V EEH ) TR = A TINAADTESE = 3.3V EEH £—F =FPWM
4A 4A
Fsw = 2MHz Fsw = 2MHz
B 8-2. Zh=E B 8-3. %hk
3.34 3.32
— V|N:8V — V|N:8V
— VN =12V — VN =12V
3.33 — VN = 24V — V| =24V
. . 3.31
2 3.32 2
[} ()
g g
;: 3.31 g 3.3
g g B
3 3.3 E |
3.29
3.29
3.28 3.28
0O 03 06 09 12 15 18 21 24 27 3 3.3 3.6 3.9 0 0306 09 12 15 18 21 24 27 3 3.3 36 3.9
Output Current (A) Output Current (A)
TNAADFESH = 3.3V A TR =2 FOSAADFRIH = 3.3V i E—K = FPWM
4A 4A
FSW =2MHz FSW =2MHz
B84 O0—K bF¥Fal—3» B85 O0—K Lb¥alb—ay
[] A | W A |
Output voltage (ac) Output voltage (ac)
100mV/div 100mV/div BN
R . .
[ R i~ /
Output current Output current
1A/div 1A/div
N 20us}d\v 20ps/div
LMR61440-Q1 3.3V EEH E—R = H#) LMR61440-Q1 3.3V EHEH E—F = FPWM
FSW =2MHz COUT =1x 22|JF FSW =2MHz COUT =1x 22|JF
8-6. 0A~4A NAEFLEELE - HBE—F [ 8-7. 0A~4A DAFHBELE - FPWM £— K
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A |

L]

Al

Switch voltage

Input voltage V4
- —

Input voltage
10V/div.

Switch voltage

10V/div 10V/div
/u(p it voltage
1Vidiv
Output voltage
1Vidiv PGOOD
»> i 5V/di SO N— N S S
[ R IR I R | PGOOD I N
2msfdiv SVidiv 10ms/div
LMR61440-Q1 3.3V EEH T £—F =FPWM LMR61440-Q1 3.3V [EEH £—FK = FPWM
Fsw = 2MHz VN = 24V lout = 3A FSW = 2MHz VN =24V IOUT =3A
8-8. R4 — b7 v TEIME R 8-9. EBME LU v v bSU P DENE
L] Al Al
Switch voltage
QV/div
Output voltage .
2V/div *
» e ] — - [ = - ) Ln— Ly o~ [t o Iy
Inductor cu rrent
. . . div
Inductor current
2A/div
R N S N N N N A e
PGOOD )\ \ N AN \ \ N N\
- 5V/div \ \ \ \ \ \ \
\ \ \ \\ \ \\ \ N \,
40ms/div A X Ouérsl:z\vzilsge\ ’ N N U Jousidiv
LMR61440-Q1 3.3V HEHS E—F = {H) LMR61440-Q1 3.3V i H TR = [E)
FSW = 2MHz VIN =24V IOUT =100mA FSW = 2MHz V|N =12V
8-10. FEHERE B 8-11. EHARRER
L] Al Al
Switch voltage
10V/div Switch voltage
= « QV/div .
Inductor current Inductor current
1A/div 1A/div
By e Ao f \
§ Output volége Ou;%: \\;%I:Sge
10mV/div
400ns/div K ~— 40ms/div
LMR61440-Q1 3.3V H7) E—F =FPWM LMR61440-Q1 3.3V i) E—K=HHE)
lout = 4A Fsw = 2MHz Vin =12V lout = 0A Fsw = 2MHz Vin =12V

8-12. EFIREEKE

B 8-13. EHIRREIRE

26

BHEHZBTT 57— o2 (BB EPY) &35

Product Folder Links: LMR61440-Q1

Copyright © 2026 Texas Instruments Incorporated

English Data Sheet: SLVSK23


https://www.ti.com/product/jp/lmr61440-q1?qgpn=lmr61440-q1
https://www.ti.com/jp/lit/pdf/JADS280
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JADS280&partnum=LMR61440-Q1
https://www.ti.com/product/jp/lmr61440-q1?qgpn=lmr61440-q1
https://www.ti.com/lit/pdf/SLVSK23

13 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

LMR61440-Q1
JADS280 — JUNE 2026

5

-

o
a
-

Output voltage noise (uV/\VHz)

— fsw = 2MHz, spread spectrum enabled i
0.02

102 10° 10* 10° 108 4x108
Frequency (Hz)
LMR61440-Q1 3.3V lout = 4A
FSW =2MHz V|N =12V

8-14. HAERE/ A X ARY MIVEE

VIN =12V VOUT =3.3V

lout = 4A

Fsw = 2MHz

B 8-15. K5t EMI (£ ./ 7/R—)JL) & CISPR 25 HlfRfE &

8-16. &4t EMI (/N4 2=hJbL, k) & CISPR 25

DBk
VIN =12V VOUT =3.3V FSW = 2MHz VIN =12V VOUT =3.3V FSW =2MHz
lout = 4A lout = 4A

& 8-17. i&t EMI (/S 3 =AJl, EE) & CISPR 25

HIPRME & DA% HIBR{E & DESR
VIN =12V VOUT =3.3V FSW =2MHz VIN =12V VOUT =3.3V FSW =2MHz
lout = 4A lout = 4A
8-18. 15+ EMI (X EHA. k) & CISPR 25 HIBR | B 8-19. 1St EMI (X2 /AR, TE) & CISPR 25 IR
EL DESR EEDBER
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LISN + 2288 VIN .
Lrr
CFlLT3 CF|L'|'4 CFlLT1 CFlLT2 CBULK

LISN -

-——- I

< oo
8-20. IEH#AH EMI 7 4 V4 EIE
FR8-4.BEHEEM 7 4L TG
Fsw(kHz) CriLt1(MF) CriLt2(MF) CriLt3(MF) CriLta(MF) Lrir(uH) CguLk(MF)
2000 2.2 2.2 2.2 2.2 2.2 47
A:LZL Lmom: " o imom:
I N R =
I iy FB
{ RT O I vl
B 8-21. 7 U —< a ~EREI
& 8-5. KRMAT7 SV —2 3 VORI TEDN/Z BOM
u1 Fsw (kHz) Vour L1 (pH) 2% Cour (MF) RT(kQ)
LMR614403SRAKRQ1 2000 3.3 1.5 1 %22 15
3 ERICEAT H#IRHEIR
ANEBIROEEIL, 20T —H# 2 —MIRBH SN TODEARIZHEE L CWALENHDET, Fio. AIEIRIL, AferiF

DL F 2l —R LB AN EFREMIE TEALENRHVET, EIANEREZHETHIL, OXEFEHLET,

_ Vout XIout

N =~V (15)

ZZ7T,
N ERETT,

L X2l —HERNWT AR PCB /% —2TCAJTERICER L TCWALEIL, B2 MEiEEREE 357012858 ek
BRLETT, ANTr—TNVDFEEAEI7H ARG, VX 2L —XOEIEICEFEEL RIFTBENRHVET,
BN IR AT AL ESR €Iy 7 A3 F o E O S b HIC o TR BRELIERKAERK L. L¥al

—H DA TOMRMEEEEDIFIR L7225 AIREME RS £, T ERIUT. AT AREE D72 BRI VIN =%
DEEMET T DIRE LD RN HVES, 77V —al P/ BIEITIWVETEIEL TWD 56 20K

TIRES TR a b —ZBBHIIC S Yy YL, Uy hEND ATREMEDHV E T, DO X572 HE %@F{;w% R
1, AN BREDOLF 2L —FETORMEHIIR, FTETIv7 LWFNT A= DRI S ND AN )3 T2l
MZFHE 528 TT, ZOMMOa 70 ESR IZIERMR 720 | ATRIIFEOBMERS LA — =2 2—ho

28 BRHIHT 37— PN 2 (ZE R BB DY) kG
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IS B E T, @ E . EOFPHDS 20uF ~ 100uF THIUZ AN EWESEDLDIC+4r T, RERATTREFH A
NBIEERELUIIRBEEICR T ET,

VAT AT HEOMDOBEFRHEL T, L X 2L —XDRNI AT T ANEBMEDNDGAERHET, ZOKIL, HE
TRSREI LW R EMICORMBHARENEDN DD . FIR DB LD —KEL7201EE S, AN-2162/DC/DC =223 —4
AR EMI DT F G 7V r—ay J—h Tk, Ay F o7 X ab—2D N7 4 VB e i BE8C
BNLORBEEAANT L TCOET,

BAICEoTE, av =2 ANT@EEEET 7L oY (TVS) M TWET, ZOFFORHIZIT, ATy Ty
IR E OO (FAVAZED) RHVET, TV A AL AV LAY TIE, ZOXAT ORI E ST A ADMH %
HEAZ L COVER A, ZOZAT D TVS MEEIT5&. 750 7 BIFITIEFITBVMEIIE FLEST, ZOEBENRL Fal—
AOHNEIFEIOBIRNIES . M asrF oI T AL ZZBL T ANZAD > THRELET, ZOIEENR2WEDR
WX, TS ARG A 52 D A REMERHY £,

84LA47Uk
841 LA 7D PDHL FZ1>

DC/DC 2 /"—% D PCB LA T NI, BN 5tHEREZ EHL T 572 DICEHE T, PCB LA T VIR R U254,
1 E 7[R X OB ED LT L2 D I REME R HV E T, 2 N —ZNE I L F 2L — L TWAEE TH, PCB LA
TURRAREY) TIL, BRI EEE CERWVEKEIEVIEWNELL ATREMERHV ET, EHIZ, LF¥ 2L —Z D EMI
PEREIZ, PCB LA T UMD B2 KELZITET, BEaL /X—XIZRi1T5 PCB Db EHELEIL. AS1arT o9k
BBIRT 7 RIZE> TS NAL—7"TT (1 8-22 5 M), ZON—TIZUE, NE—2 DAL I Z AT EEL TR
XTBIE B AR AESE DL AREME N HD K ERIBIEBTR RN E T, TNHOEELLARVIBHEERT I, 22/ N—ZDIE
WREMEZ T £, 2OZEMD, ZON—TNORE — TR ELL T, V— T i8R E TELRV/ISL, A
OB 2T HLERHYET, X 8-23 1. LMR61440-Q1 O BB E S OHEEL 477 M Rr L TWET,

o ANz Tl VIN LN GND EXAZ TES ROV SN THIEL T2,

* CgooT T TN T IR NI = fE L ET, CgooT ayFUE, TARAADTEBLREDIELIZ, BOOT BLW
SW B ANZHEL TRDIEWAAE — o TlilE L £,

o IFREDIERHT, KNTNS XD FB E D TESETV<ICHIE L E T, Reges RegTs Crr (F. T 2856 AT /3 A
AN BRI AT CRLE L E9, FB 8L GND ~O#E#i 1%, BT DRENRHY , M OART NAADZENHDE
NGEFFDRERHVET, Vout ~DHEERtIE, 2V EL/oTHE0ENERA, L BEHDOZ—1F, ¥ =
L — A DIE R CHBER B A THAREMERH DT X TD /AR (SW J/—FR72E) DU IZITAAR LN TLE

EYAN
© WED1 OFfo T, LRSED 1 DDI TR T —EHELET, ZOT VL= E AR VR LR &
L THEREL 97,

s VIN, VOUT, GND (Z/FIA 0 NS =2t E T, AL 3= D AN ST ETTH IR TOT R COELERE F 2K
L. 23R & AT 5720, ZNOOESRE TEDLET LD ES IS T D0 ERHVE T,

o BLRE—P 2 ZDIEDIC A 407 PCB GEIEFHERL F T, T KA BT E & PRIEE [ A 72K Roya & FEHLT
L1280 Foy7efiE i fE A MR L CT</ZEW, PCB @ EEETEIE 2 A AEEL, FAKTH 1 AR BT 5
VERHVET, PCB & iHIEEOEZ 6 L COBI5E81E (HESERRE, —~/L E 7L NEE O BE# 7
N L — N T AN TEET,

o XA F LTSN ESIRE FE T, SW B AR 2B HERTE R, CEDIETELIN IR LET,
RIEEIC, i EMI 2RI 5720, 20/ — RO E Bz i/ IMb T 20 ERHET,

LOMDEEIRTARTAAZONTIEL, ELTFD PCB L AT MNERHESIRL TIZEL Y,

o AT LT EILATOIDG AT T TV =g LiR—h

« Simple Switcher PCB L7 7F 74 FZ74>7 7V /r—ay LAR—h

o DB EROWE - L AT UNOBEHEE I —
o LM4360x %L CFLM4600x (2L SIEH EMI L1 7T D rDRiFEET 7 r—ay LAR—h
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/V 0 VIN

A

cIN sw M

_{
K 00 GND
L

8-22. BET Y CEHOERN—-T

841105 REY—<I FTU—VICHHT R EBSEE

AR DI, THH A ARV VALY T, PRBOWT N Z VYR 7TUR TL—r ELTHAT 522 HEEL
TWET, VIR T —id, AR Z TOT WA T — N — VR BRI LET, e, TN 7L—
L HEERICRTL T AR A XDV 7 7L RAEA B IR L E 9, PGND v 1%, WiEie—3 AR MOSFET AA>F D
V—ATY, ZOENIANBIOH 12 T o 07 I NICEESE T 20 ERHVET, PGND (21X AT 7
BENZRB T D/ ARXNEENTEY, ARMEIMCIVRE S TLAGAERHVET,

TXRA R AL A NVAINT, TTA<Y =<)L /RRELTIC @ PGND ZfE L TH457 7 RA A b— o o721t
FTHIEEHELEL CQvET, h—=~ L B 71, PGND B> @ FIZHZICRLE T2 ERHVET, I KO R2155
72, K EEBXOER FEOVAT A TR TL— AR LU TRIRERBV ZLOE LT, 7% A A2V 0
AT, SRR EDBLL DI 5 TS 4 Jg a2 AT 20l COhET 2 A A 1 AU A1 AU A,
2 AR, 3 RBESOHE LY VAT U NAR AT 4 JEIEARIL, RA B —F U AOEFER, #Y)— IV R%)
B KB PIASEBILET,

B PCB axaticEd oY —A:

o JAN-2020 i85 T1372<, BITEDik SR IZ L5377 7V r—yay J—h

s AN-1520 [ /SR o —U Tl BOBMRHIZ R D720 D ERL AT O HARIT 7V r—vay J—h
o [PEELEBLIC Nolr—2DE GRS T 7Y r—m LAy —p

o J1LM43603 # LT LMA43602 (252> 7B GG 7 TV r—ay J—h

o [PowerPAD™ Z4FPEMG LT Ny r—2 7 7V r—ay LIR—h

+ [PowerPAD™ off BiZpfi VLT 7V r—v a2

o [FLOBGEMFEDREH T TV r—ay LR —h
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ITNARBLUVRFa A MOYR—-F
9.1 F1NA R HiR— b
9.1.1 Y —F - )N=F s B ICET 5 EEH

PR e F BB T —E R BT AT R A AN AY O HRIE . B E LT R A AL A
VORGP RSN A AR R =T B F T —E RO WA I B 9 5 2R
—R e =T B F I —EAD EROFAL B R THLOTIEHVEE A,

9.1.2 T/IN1A XD B HE

9-1 12, LMR61440-Q1 o7 A 24 HHIZ R L ET, £V —2a ORI OW T, [7 31 R g
F 1 E2BRLU KX, A7 ar O ERMREMIC OV T, TF R A AV A Y DOIRFEARBEE- 1
TXYPA AL AIIVALY D E2E BiR—h 74 —F 552 TGI8, i/ MNEEE EHSET,

LMR614 X 0 X S RAKR Q1

| 1T;—Llﬁ

MAX OUTPUT  FIXED VOUT SPREAD SPECTRUM PACKAGE AUTOMOTIVE
CURRENT 3: 3.3V S: Enabled RAKR: WQFN-HR  GRADE

3: 3A 5: 5V 9-pin large reel

4: 4A

B 9-1. F/\A ADp iR A

9.2 RFa Ay bDYR—F
9.2.1 BEEH
B RHZ W T, LTS RL TLIEEN,

o THXVRALARINVAY  AN-MAAA T L T EIRDL AT INDITARTGA L NT TV or—ar J—h

o THXYRALAVILAY  [LM4A360x BLTUN LM4A600x (2 LA EMI LA 7 O RO f gk gt 7 7V r—a
v )=k

o TEXYVARALRAYNAY [MEBROWHEE - LAT VOB EREHENT 7V r—ar /—h

o THXHRALAYILAY AN-1229[ Simple Switcher PCB L AT~ HARTA L 7 FVr—ay J—h

o THXYRALAYNAY [HILWEBGHI D] 7 ) r—ay /—h

o THXYRALRYILAY [PowerPAD™ A 77 7V ir—ay 71—

o THXVRARI VLAY [ERER(ETR Ry r— PowerPAD™ [ 7 7V r—2 gy J—h

o TEY R AL AYILALY [LM4A3603 8L TN LM4A3602 %1 1 U7-ff H AR Bk 2 7 7V r—s a0 J—F

o TEYAALAYILAY [HEIKBLIWIC R_or— 0BG EAE] 7 7 r— 90 J—Fh

o THRH R ARV LAY AN-2020[ 18 5 TIE7e< BIEOR A I BGR G 7 7 ) r—s a3y /—bh

o TV R ARV LAY AN-1520[ & H /SR o r— U Tl BOBEH A FEH D720 D FERL AT A
RI7 7V r—ay J—h

o TXVRALAYILAY  AN-2162[DC/DC 23— ]2 EMI DR H S F AT TV r—ay J—h

o TEXYRALRYNAY [EiE—RNHIEBGRORMEEE 7 7 r—yay /—h

o TEXYRALAINAAY [T4—RT74T—R a7 U AFEONH BN IES LD de-de 2 /3 —F O A
D)7 7V r—say J—k
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9.3 FFaAY FOEFMEMERITMBAE

RF 2 A PO EHINZ DOV TOMEIESZ T EDITIL, www.tij.cojp DT /A AR 7 4 V7 % BV TLIZEW, %] 27
Vo7 UCTRERTHE, BRINTT X TOMMERICEATAF AT AN BHZ IO ENTEET, ZEHOFEMIZ
ONWTIE, WRTSNTERF 2 AV MIE FN WD SGETE A Z B LIZE0,

9.4 4 R—F - VY=

THA R AL AV VALY E2E™ PR —h T3 —T AE, TP =T DNRRERE A DR E LRI T A M AN
— IO RGERD D EBESAZEN TEXAIGHT T, BEFORIZEZRKR LD, MEOEME LD T52LT, it T E
eI TEET,

Vo 7E&NTWDar T o0E, FHEBEICIDBROFEF #BHINDILDTT, ZNBIEET IV R ARV ALY DL

BERRERR TALDO T BT LE TP R A RN ALY O BfRE KL O TRBOER A, THF TR AR
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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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PACKAGE MATERIALS INFORMATION
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www.ti.com 27-Jun-2026
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

I} TEXAS
INSTRUMENTS
www.ti.com 27-Jun-2026
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

Pack Materials-Page 2



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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