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6 Hli%

6.1 &% | K HUE H

FE TARSE IR A ( BRIES AU ) ()

B/ME BAE XA

HONHLE VIN & PGND 0.3 42 v
HNFLE EN/UVLO % PGND 0.3 42 v
HONHLIE RT , MODE/SYNC % PGND 0.3 42 v
PNGEN FB % PGND 0.3 20 v
i H LR PG % PGND 0.3 20 v
i L SW #| PGND 0.3 Vin+ 0.3 v
i LR BOOT # SW -0.3 5.5 v
Ty TAEZR -40 150 °C
Tstg A7 UL -55 150 °C

(1) A “AXTRRBOEE” BT RELRS SAFE K AT .
M2 T REMS IEHIZAT . A “RUUSAT A BAE “HX B RBUEE” TEE W], #FTRE

PERIATSERE . DHRE R B4 B 7

“p5EA ERIET | &

L d} B RAUE I A FROR SRR Le 2 BAE BB AT 2 LA RAE AT

FIRER A A%

6.2 ESD &4
U1 L: X
NI (HBM) , #4 AEC Q100-002(1 +2000
V(esD) LV G \Y;
FEHLA$ERIR (CDM) , 754 AEC Q100-011 +750
(1) AEC Q100-002 $575 4 Zif% i ANSI/ESDA/JEDEC JS-001 #7447 HBM R /1R
6.3 BUUE T &M
1E LARSIRIEHE N AR ( BRAES AU )
B/ME BAE LN A
BN VIN 3 36 v
LPNGE EN 0 36 v
LIPS PG 0 18 \Y
HNHE MODE/SYNC 0 55 v
i LR A A4 H F R YR 1.0 20 %
i LR I0UT (LMR60440-Q1) 0 4.0 A
Ty AR -40 150 °C
(1) AREHNEEMNRHEEEREE , EE TIBRR. EEAEL T, B ESASREERRUT,
6.4 REREE R
B
#apR() RAK (WQFN-HR) Bpr
9 51

Roua LEE B (JESD 51-7)2) 84.5 /W
Roa S5 PR E 325 °C/W
R yc(top) SEE AT (TR ) #GH 56.3 °C/W
Rous 2 45 L AR AR 23.9 °C/W
Wyt SRR ES S 2.9 °CIW
Vs 45 7 LR R IE S 20 23.2 °C/W

(1) ARBIBMERIEARNE ZEE |, WES 0 F-FEM IC B LA FE Ay BT -
(2) SERPEHE Roya BT H5HMERRALE , AR T i H . XEERRE JESD 51-7 5/ , JF4E 4 J& JEDEC R L3471

Piseo BEAIFFARAE IR M H AR BIPERE -

#iltn , EVM R a = 32.5°C/W.
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=5V

BH \ TR A | B amm BkE| B
IR (VIN 513)
VINGvLoR) VIN UVLO FFFRfi Viy ETF (EEITT ) 2.7 3.0 32| v
VINGvLo(F) VIN UVLO FR&RI 18 Vin FFE (B4 ) 265 Vv
VINyvLoH) VIN UVLO iR 0.6 \%
VINovpR) VIN OVP LJHR1E B B E] PEM 4T R iy BTF 35 37 39 \%
ViNovsis, VIN OVP FHHE jﬁfgﬁ);\ PEM )43 EPWM 24757 % 11 4 36 sl v
VINovp(H) VIN OVP iR 06 0.95 12] v
laEa s B Vi BRI [ 33V it B [y 02 o n R e E S 38 5/ pA
laADJ-3.3v) BV AR, AT 3.3V i, LI \él\iu:é:ﬂ?;\/ﬁ lour =0A, Ve =1V + 4%, 38 5  pA
la-sp Vi R FL IR Lo Ven =0V, Ty=25C 0.65 1 pA
fifE (EN 3180 )
VEN-THR) {FRE R LT+ IE Ven LTt 1.15 1.25 1.35 Y,
VEN-TH(F) {ERES N BRIE Ven FE 0.9 1 1.1 Vv
VEN-HYs Je T L R AR 275 mv
len-Lka 18 Bt N R R IR Ven = Vin 1 665 nA
e e (FB 31 )
Vrs PP S A e L P FPWM #ix( 0.99 1.0 1.01 \Y
IFB-LKkG S5 N TR LA Vg = 1V, A 4 H R 0.09 50| nA
Vour(.av) 3.3V [E ekt FPWM #:X , FB 5l iifE# % VOUT 3.24 33 3.35 \Y
Vout(spsv) 3.8V [ 5E fi i HL FPWM #3( , FB fE#:% VOUT 3.73 3.8 3.857 \%
Vour(sv) 5.0V [ 5 R FPWM Kzt , FB Ji#:% VOUT 4.9 5 5075 V
JB3)
tss V5 8 2 ) éﬁﬁiﬁﬂ‘]gﬁ A SW ik 1] 90% Vrer 11 6 ms
L A R B B
IHs-Lim e D e P AT PR A 2 HHE 0% 5.1 6.9 8.2 A
ILs-Lim AN {E R PR LS FET LR 8 dLit iR 34 44 5.5 A
ILs-NEG-LIM RO 7 FRL A PR A LS FET L b ibReE , FPWM 5K 22 -1.6 -1.0 A
ILzc-Lim T e R PR AR SR EM 80 mA
Viic FB 3110 L i3 R e S FET SR > 1650, MEHAAN | o.14 02 025 v
BYFIER (PG 51 )
VpG-oVPR) PG it & LT+ RIME FB HLIE % ( AT ) 105 107 109.7 %
VpG-ovp(F) PG i T B FB HJE % ( T ) 104 106 108 %
VpG-UVP(R) PG K& _EFHHI{E FB HiJE % ( AT ) 92 94 96.5 %
VpG-UVP(F) PG K& TR {H FB HiJE % ( AT ) 91 93 95 %
tp-pEGLITCH PG BRI IR ik e B s S IR 42 52 81 us
tpc-DEASSERT PG & JyTC 3w i) 1.0 2.0 3.0 ms
VIN(PG-VALID) B PG %t T 15/~ VIN VoLpa) <04V, Rpy = 10kQ , Vpy = 5V 1.25 \%
Ron(ra) PG S Hi Ipg = 1MA 165 420
FFRHFE (RT 514 )
fswiFPwm) FERIZE | FPWM J&f7 RrT = 16.7kQ , 1% 1800 2000 2200| kHz

6 FER VR 1% Copyright © 2025 Texas Instruments Incorporated
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6.5 SRS (42)
BRAEE I FAE 1 -40°C & +150°C TAESSETEE (T)) (BIERANEIT ) o S/ NI KBREIZE MR BEH RIS HHRE S 40 b

WiE. WAUERIR Ty = 25°C %M FiRA AT REE RIS HsE , U2, BRAESA WY,

PLTR&MHER @ Vin=13.5V, Ve

=5V
¥ WA BAME BB BORE| B

fsw2(FPwm) ‘H?%ffﬂli , FPWM i&17 Rgr7 = 34.4kQ , 1% 900 1000 1100| kHz

F# ( MODE/SYNC 3|} )

ViH_FPwm B FPWM [¥) MODE/SYNC 5| il 0.5 0.85 v

ViL_rPwm JEH FPWM [¥] MODE/SYNC 5| fifl f & 0.35 0.7 \%

VIH_cLk A B i N v HL T R 1.3 \Y;

ViL_clk AR i A LT AR 0.35 Y

toLKINGTON) HNERRIDAT 5 1 fe /N IE kR B 150 ns

tCLKIN(TOFF) AR [ 2545 5 R e /N S ik o 150 ns

WRE

Rps-oN-Hs sl FET 5@ s e 65 130 mQ
lsw = 500mA , Vaoor.sw = 3.8V

Rps-on-Ls I FET S5 i pE 40 85| mQ

ton-min () TR T ] 30 ns

torrin ") SR DR T [ 89 ns

P S0

Teo ) K e 155 165 176 °C
RS FAE 156 °C

(1) REEMR.
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6.6 JLAURR:
ViN=13.5V, TA=25C (BRIERNE U ) o FaEiRENAETIRE .
7 5
6.99 4.9
< 6.98 < 4.8
E 6.97 £ 47
— p
< 6.96 = 46
o g
5 6.95 5 45
(@) o
3 6.94 g 4.4
2 ]
- 693 2 43
2 o
T 6.92 = 42
6.91 4.1
6.9 4
40 20 O 20 40 60 80 100 120 140 -40 -20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
 6-1. M MOSFET HLi R i & 6-2. f&M MOSFET Hi iR
100 70
96
9 66
z 88 ~ 62
84 €
é 80 § 58
%’ 76 ‘é 54
@ 72 2
X 68 e %
§ 64 3 46
o 60 2]
.-5’ 56 g 42
T =5 - 38
48
44 34
40 30
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. "M MOSFET Rps.on & 6-4. &M MOSFET Rps.on
34 7
6.9
3.38 68
3.36 6.7
—~ 6.6
s 3.34 E 65
g 3.32 o 6.4
= £ 6.
g 3.3 T 62
3 3.28 » 6.1
5 = 6
(@) ]
3.26 ® 5g
3.24 5.8
5.7
3.22 56
3.2 5.5
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 [l & 6-6. %K) 3hE A
Bl 6-5. frt L EAE R
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7 VE4H B
7.1 MR

LMR60440-Q1 & —#K =2 3V £ 36V #K 1Q [F5 M R sy |, nl LBl @ R % AL EMI. LMR60440-Q1
B TR 980 A R AR e T T R PR AN TIE R A R R A K PR E b BRI A 28 77 i RO IRk /N LR . LMR60440-
Q1 231EFF A AEC-Q100 Frife , SR EIUE i s 4538 150°C |, & T 2R ™ 1 TR N H

LMR60440-Q1 #&fit 7 — LS RrPE | SCRAARTE BT 75 1IE 1T AR S sk R -

o JEIT EN 5] BEISCHL RS 8 BETh RE AT SCELSS LF RS B - R AT R H

o B RT 51 ERIF A | Wit AR aJ7E 200kHz F1 2.2MHz 2 [A]E T S5
* MODE/SYNC 5| I sa VF it N Rk B s AT 1 X Ek 7] 20 21| A5 I B i 2%

o PG 5| JHITETE M e W 47 3% R0 m] s B eE Y A e s ) R e DR 2

AR BA — XU %R MOSFET |, BRIt mE 4A B Hit. LMR60440-Q1 1A 25 # o i
REAS S AEIC B O [E 5 S R BT s R, BRI TS AR A F B R . [ e R 15 R e
AT TS B S | 1S R AF Lo

LMR60440-Q1 &4t Z F R ThRE |, & P wmr B H P ERARE R . sl BB Fie sk |, DR kb B e 7 ] e far HH e R AT
BN, iz aE e R 2 g U IR ER . AR VINGypr) B, 1225 FPWM JF5% , MBS
IR B R R S B O VRIS S N R A . ORI a2 F T 56 I o Y LMR60440-Q1 7R 21 )G 2%
WREHEF.

LA AR I 280, $A5TC 30ns fiefi Sl (8] , RIFE RN SEBLm R He Ll | SR Ot (A0 PRRAME . PRI IR S i b DA
L R E R S BN 2 B R B o X S B B30 R s A 1 9 R J Y HotRod %€, Wl SEBLAIR EMI PERE |, JFRIfLIRE:
R P U Y it ARAGEE .
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7.2 DR T HER]
EN[
Bias Reference [JVIN
1V
% Voltage
Regulator
Slope
Compensation
swW
[ ]BooT
RT[ }——
e HS
MODE/ ] t
SYNC Oscillator
>—[:| SW
Switching Logic —
(¢ LS
|_
PG [ }—\

Power-Good | ¢ :| PGND
Logic

Soft-Start
[ Logic
+ COMP
1V—+
FB [ -
FB Detect
7.3 Rt
7.3.1 #REFIR/EHLE (UVLO)

LMR60440-Q1 B K Z ML Re /R BB E (UVLO) ThRE |, i H PR MR EN 51 i B iR B840 1 L A R H
B . By AsfF B, EN SR PGND 5182 8] f) R s a0 200 o £ 3 P I B T BRI Venothr) (4 RE
1.25V ) . 1EHIE Venthr) BRCHBIEHRE VINgy or) B LG , ST 7.3.2 TR IR 31551

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 A1 PGND 2 [&] ) H3 B2 i #8 ) Pl fOEFE S EN LI, ATHIFSEIL VIN UVLO. B 56, LFF ARt 14
AR, 3 Reny FME , AR THET®HH Reng. tHH L Reng Ja , ATTHSE TR0 SIEM A K. 200 0E I i
1 EN B , 2RI 710 s 1 Mi R 2. IR ATEE VIN UVLO Jhfig , Al EN 5| E k3|
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 %7~ LMR60440-Q1 2% Wi 1 A\ HL T -
* VINiyrm-on %78 LMR60440-Q1 Sl i {4 A\ HL T .

EN

B 7-1. {5 EN 5| i 5 VIN UVLO

7.3.2 HKESIFIMIEEF R

LMR60440-Q1 i HI 4 22K [ 11 J5 20 393 180 At e o b RV R A o 03 Bl R 8] 2 P9 B 1 %€ 9 6ms (7Y
) - RIfEAE LMR6E0440-Q1 #3445 M 2 i th i AF AE LTS, Zas B RE IR W I8 1T

A3 LMR60440-Q1 JEREHESFH , iEmE] VIN 1 EN 58 & 06 41070 5 i id VINgyLowr)
VEN-THR)e /B IXEEAT G, BORBIF SIS A0 | JF HAa i i fE 6ms ( SURUE ) AIEEIBEE &

2 L B 2 A R € RS P DU SRR R RIS DL St iR S ERERA RIS .
NFLIESEINE , A R I LS 0O B0 0 R0 AR [R] AR5 5

[] . 5
EN (2V/DIV) ’ )

=D

%
VOUT (2V/DIV) L
PG (2V/DIV)
2ms/DIV
B 7-2. fEEEEK /R 3D
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7.3.3 L RT #1THFELFE

EALE RT 5] IF1 PGND 2 [8] ) Hi FHL 25 FH T-7£ 200kHz 1 2.2MHz 2 [A]i&+#% LMR60440-Q1 FBE fJT RN
BOE RIT R R LMR60440-Q1 7E3E 4L FA A T 247 HF 48 A AN AT G & 2R IO SRR . A7 RSN 5
WP RPREZAERE , WS 7.3.9. T 3 Al F TN o€ siF R E RT HBHE.

fL - (30 x 10‘9)
RT - SW

2825 x 10~ 11

®)

—

Lrpe
RT : DARRGR (Q) NEfF£oR RT HLPHAE
fow @ LAIREE (Hz) NN RN EEE ST AR

180

. o\

160
140
120
100

80

RT Resistor (kOhm)

60
40
20

0
200 400 600 800 1000 1200 1400 1600 1800 2000 2200
Switching Frequency (kHz)

& 7-3. RT H 5T RPERE KK R

7.3.4 MODE/SYNC 3/fi#z#%)

LMR60440-Q1 1] MODE/SYNC 5| {2 — AN A g1, F T ik Beds 4 s 4748 s alofs 1 AR 5 AN I i 2% [A]
o ERE MBS , RT HEIHSJE LM%, 5204 MODE/SYNC 3| &2, % 5] i v P
VIR |, MERE—A el Rz E 28 LA 1h 5 E S . RN ELER | 15SHT 7.4,

MODE/SYNC 3| Jim] il T A H B L2 M TR R G ah S s T, =M iisln] ik £

o BB AR AEIEE AR RS (PFM) 1847, A AT Ak e F R I R s . AR 2
MER , WS 7422,

* FPWM B3 : £ FPWM BAE |, R A HEICT VINoypr) » —IRE DT ERBZEN |, SRV IAREA
AT XFERIE A BRI , BRI EMRIZT. AREZHMELE , ESHT 7423,

* SYNC #5X : WA S 5t in7E MODE/SYNC 51 IS 5 55 o MBI B {5 5 B A 55 T B8R T RT
P REL A B B IR o A BRI B ) s B UK T BREE T Ve ok o AMERIR B AR P 6 00 T 8055 T Vi ek
SRR PR ATEIE Y 6.1 TRt MODE/SYNC SIIAUE A . A Bk il IS I R M TR, JFEHA
2 i 6L ORI [1) Bt R 3 I ) (R R AR, IR Bk Rl 2 S5 i 21 MODE/SYNC 51 BIS 5 SR AHIL R . 24 8%
PEAET SYNC #a |, 28 fFmt 7 FPWM RN a T —FF . B0 AR O R, AT AT DAFE ST s O~
UCAC N2 MODE/SYNC 5] It 4% .

BB AT RIS , WA AR SYNC (55 . & 7-1 1A TRkl S ik E
R 7. kAR FE R E

MODE/SYNC # A\ R
> Viy_FPwMm R FPWM )% &
< ViL_FPwM WM AR R E
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R 71 KM RGEERE (42)
MODE/SYNC #A B
[R]85 ) e SYNC MODE

WIRA T B IBATIE A Z M AT |, %5 el GRFrE B s, A seBl i e s 1r i, o+ B ahiial | &5 |
A LM% S PGND 8ihi % Vi ppwm BAF o 05T FPWM B | 5P RS RT 51, lom i 4150 f s 98 L
£ Vi ppwme A REMER , S50 1165 .

7.3.5 B B IEEFE

LMR60440-Q1 Fe ¥ H1 /" 45 LMR60440-Q1 (1% H it e B O [ € sl i A, BARIUR T2 S A7 4% 8 FB 5
JEVRR) e it L BHL 7 i 8 o o] i ) P AR PTT I S8F BL S e . A ORTEAE S, TS 4. W R AR B e
J& , FB IR EAE A1 2t A R B, FB S| BT Aa L e P 2 1] A s BEL A 2N - 1 Q S8R 4 REE NI 5 it
P PC o A R S T T A R D TS MR P s 15 L B ) R IR AL A A TR Bk Q o BB TR S 15t L P 23
Regr J& , AT AR 2 sk R 0 R 5 L P2 Regge

VEp X R
FB FBT (4)

RrBB = Vi =Vrp

Hrr, Veg H N 1V,

FB

g Reres

— PGND

B 7-4. FTEF VOUT o F PEL AR U B

7.3.6 HERE

LMR60440-Q1 15 F 5 4™ HL 97t BRAEL K FR i) $2 £15 25 it o R0 S BT o X e PRABLRR A v M U B PR R PR A (ls-Lim)
AU AAE B BRAE (ILs.um)e 353 lnsum J5 5 Bl MOSFET #2c |, K0 MOSFET ¥ Sl | B3 e 28 Hi it
BRI g BA R o BRERAETT SEUTF MR PRAC , MM RIRE . T8 f B8 B I FRAEAE hs.um A Isoum 2
TE) B e RO i A B R I AR 3 R 3 M 2 ) P AR o T SR 7 7 T i R Y R A ERAD e
JESS AR . W R4 B PR R AE S FB 51 BRI E RS Ve BLR , SRRt ATt . FoRgiE R | 1%
Z 7.3.7.

LMR60440-Q1 it s28L 7 7 IR RIE (Is-Nec.Lim) » CABRFIEM MOSFET w LAEN I HL i & . 1A 2 61 s i PR
JG , & MOSFET J<Hf.

7.3.7 874

BT RS A L I RN TR | PR T R i AR R R A, LMR60440-Q1 #3444 e i
LK) 85ms , ARG LMR60440-Q1 38 i B0 8 sh T 4R 5 J5 384T -

LMR60440-Q1 75 & LA T 44 5 3k N Wi 8212 474555

s BREIHFIEEK
* FB 5| EMHEEREZE Vye LR
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W Sz A7 4 AR R AR IT O IR BROTSC A ), a5 2 20l 3 I Fs i H e 18 09 20T s 10 € s il R0
MR G | PR EABIREIFIEHE B3, ARPENEMELE ST 7.3.2,

7.3.8 HIEIEETiEE

LMRB0440-Q1 {1 L5 1 A 2 Al i FH 754t ol P L 0 R R SR BRSSO BT R U Te it A7 4
YRR R DDA TR TG , EITE PG 5 At € o R MR R & — A B R LA RSB, A%
RSB EGEBGEE , #2163

TER A B 7 5 56 U5 LA RSN LR BT 2 Vineevaupy BAEJG , VR IE S S A 20 2 XA %1FE |, PG Al
GND 2 [a]ff o R Fe 7~ R 2 AL TR ASE B N . B8 E - PE St B EAA TR EE N, miZ g
PAE SRR BEIEARE R EE N . iZ %S — AN PrRERKFaEd g8 |, DU R4 H R 124 B i ik i A
25201 PG 5] B4R H

TELLTEOT , PG 3l HS# R
o ks T PGOOD ik EFHERME (Vpg-over)) FIFFEERT ] 22005 tpe.pEGLITCH
o i EHJE FEEKT PGOOD KL T FER{E (Vpc-uv(F)) WA 18] 22204 th.DEGLITCH

TE % H o B 26 A R PG SR R=ACH TS, PG 51 E D AU RFHICH T 2/ teg.peasserT BURZ) 2ms (i
ﬂ{ﬁ ) o é}:ﬂ tPG—DEASSERT ZE , UZ‘ZD‘W%ELJT%#‘Z—?@EJ:?Q PG %IE%J]EE‘HE :

o RBMRIEREE PR i i R BT 2 T PGOOD K EFHEIE (Veguvr) » I HARFFFE L7+
(I (VPG-OVP(R)) PAF R RS 8] 2220y tpG-DEGLITCH
o BB R R A R AT B KT PGOOD I R FERIE (Veg-over) » I HLORFFAE R E T F#
B8 LA b (422 8] 22204 tpg-pEGLITCHS
V?PT

Vec.ovPR
Vre-ovp(F)

VpG-uvr(R)

Vee.uvp(F)

PG time

tpG-DEASSERT

High = Power Good —-

Low = Fault >

>
— e ] e — e — time
tpe-DEGLITCH tpe-DEGLITCH
tpe-DEGLITCH tpe-pEGLITCH

& 7-5. IR IEH BIME

7.3.9 B4

JEAGU B ) A28 I 7R L B [ AR IE AT I 28 T 5 AR AR Y B N 2 BRSO BRI AR e AR T U R S . TR
% LMR60440-Q1 # R Z 8 RS |, ol DURFA IS JE T SR/ J LA I R AAL § k9. LMR60440-Q1
FFE4i%Y B & RT PSS E AW E ST SRR 16%. XEWRE |, L fF LU SUE T, RT dBBH2sd i
B 5T RAMZE R IR T FITR [ R IR
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PRSP B i R, AT SR T AT

1. MR BRI AN 2] MODE/SYNC i 7 F.
2. TEEZBEAT | MR IS - S EE PFM B R | SR AT . 76 FPWM AT,
BIAESAT S, A A 2R

7.4 FRATIREAE R
7.4.1 XB7

FEUL FARAT 46T, LMR60440-Q1 #5455 k22 %5 Py 345 Hi i LA K% 38 2 381 0 9 1 55 P s O ARG A0 L 5 5%
1. ENAKT VeN-THR)

2. VINKTF VINUVLO(R)

3. SR Ty

E, ERFARARR. b, PG EMMKKIMA B Vinpe-vaup) N IRFFHESIRE .

7.4.2 TIEHER

HEEN SUHHE ETFE VenTnr) BLE BIABEREE VINgvor) » I EAEE Al ##% 5% 1+ , LMR60440-Q1
AT TAER. 5 A LMR60440-Q1 )5 fdi 5 7 i 2 4% EN %IHiIJ SRR VIN A AT DUE T Ao i\ P
i VINyyLow) M3 E H 3.

fﬂ’ﬁ@%ﬁ? LMR60440-Q1 &b DL Rtz — -

B (CCM) « Fak IR KT BRSSO I — 2, TR oA [ 52
Hahiia - B REEE1T - BRI (PFM) |, FF A5 AL 5 B s i B A
FPWM #i3 - #273i217 : CCM M « Gl s IR T rER 2% FE IR S0t 1) — 2 it
B SR AR E N RS H R T, R S B LR RR AT
JEFEREEC « 2 BT A0 DL B K PR 2 by /N N A H 2 D P s e s

7.4.2.1 LB (CCM)

£ CCM H , LMR60440-Q1 LIAR4LI 2=tk (D) Fal Y sl (HS) A (LS) FF6 , M s e it i i
JE. f£ HS JFo e |, SW 5|l E Vo 231 E KL VN, RS 1L LR MR I, HS JF 3¢ da il
ERIC . E HS JFIRICHINTIE] topr , LS HFOGHT . BB M@ LS JFoeil |, X2 omk] Vew it LS JF3%
T s ) R PR S B AT DA R o B P B PR R R T o 2 b AR FRE S O H FLUE . D B HS PR e AN S
JERT ] E X

D=Ton/Tsw (5)
TEZRPFE AR RSt , D St EERIEL , SMABERRL

D =Vout/Vin (6)
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Vsw _ ton Vour
4 D= tow .V
VIN
Q
(o))
8
E - fon ::tOFF=
=
7]
0 >t
tsw

Inpple

Inductor Current

v
A 7-6. B FEMEK (CCM) TR SW HL AT ELRES BRI

7.4.2.2 A - BR|BIET

4k MODE/SYNC HUEART Vvope/syne) » WA FC ¥ FUAR H A7 A8 S 7] FRIAL - i ZHBERR N Ml 1l FL (DEM). =4
TN T BB SO IR — 2, 24 DEM. HURZSHFIE 2 FRIFREILLU TS , LS FET 5 , B
AR RIS LS FET Mk —#E . e e MA IR TR s , SEnEiEE. K5 , @il i gmsx
RELBARE . XFSAT BRIkt i ) (PFM) B

t V,
w p=Jon _ Vour

tsw Vi
o Un
o)
8
o
> ton | torF.  thiehz
(% » o >
0b— | _ |
D tsw "

ILpk /\ /\
lout

0 N\ 4 Myt

Inductor Current

E 7-7. PFM #:/E

£ PEM AT R0, 2kt i s & o T it BE s i), mT AR A i Ik E SR B B R ER A . R
Vour LRZEMR M AT LS, WA IAE Voyr B FPWM 3T A AR 0L 5 BRI BB BR 1Z AW A% . 12045 18
AN AR A BN R Vour B 1%

Vour
o i Current
2 1% Above Limit
§ Set point
‘g_ VOUT Set
g Point
0 Output Current Y lour

Bl 7-8. B3R TR Bk Sk R KRR

7.4.2.3 FPWM iB1T - BAHEIT

FE SR ik 98 P ) (FPWM) B0, BIERAE R ORI R EFANAZ . 9 T ORFFIIR | Fo VR4 BRIC B i) B i o L s o
S [ BT B2 S5 ) FEL O PR ) FELBR PR A, T2 15 6.5 .
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Vsw _ ton Vour
4 D= tow .V
VIN
Q
g
E » ton =:tOFF=
=
7]
0 >t

Inductor Current

A 7-9. FPWM #0217

Al PR AR5 S FPWM R

* ¥ MODE/SYNC E#:#H:3 RT 51,

* £ MODE/SYNC #1 PGND Z[aliti il K T Viymopessyne) FIZME LT .
o MHE LA EE S . HS R 71,

FE T Rl S 6 S N ) BB R DG T (R AT 261, BIEAE FPWM A FIg AT, St & A, DLORRRBD
IR . BbAh , M NHE R VINovpr) I, LMR60440-Q1 FJ B 1k £ B 1 H/3 , H LMR60440-Q1 1]
SLHLPEM JT5K. SN REFRER VINovpr) ARG , & F2FHALL FPWM BRIZ1T , JF o iF i R LA

7.4.2.4 B 5@ H

5 SIE T A] 2 78 =0 MOSFET a) DL i f /N 18] & B an N/ H B s bE SR S @ I [8) /N TR e R iR B
H B ke SR R, BD tonemin > LMR60440-Q1 a8 i #ar tH 1 . LMR60440-Q1 38 i 47 1R FF S A5 % 5k 3 R A [H]
Hif NG R L |, R REE tonavin B9 S E] , AITSEHLIX — 5. LMR60440-Q1 7] 37 357 1 B 4 S I 8] Sy
30ns ( WM ) . HFER 7 0THTEHES IS4 T B SIER 8 .

__Your
‘N = Vi % fsw %

o

Lrr e

ton = i1l MOSFET 3 i ]
Vout = iy tH HL

V|N = iﬁ}\ EEE

fsw = JFRHE

7.4.2.5 LR

JE B2 AT B E SONAR T 75 ZEHR T B LA B & o 25 BB Nt LR B . ARSI BRI T, B 2 i
SR (] (U BR 1 IR FNZIRMEG |, WORZELRRFI PR | i S N EE , W& 7-10 Fios. LMR60440-Q1 A 78
VP R R B TR 0T O B N TR SE A B B IS RS, B IA B PTG AU (R R AR F L. IR BIIE(E
FELJR A L BRI K2 10us O TIUE B K Sl (85 , P el ol BAOT a6 — . PRIt , — HL el TAFAE SR %
Wik (8], P o 22 LU JCVAAE T I B NS Bl , R & N R LAR R E ., ISR T A IS . TER L
InE e AR BOE /U5 St R SR 7.3.2 TR B EOR B AE N .

. . ] o\
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ton _ Vour

sw D= ~ —=1
A t V

o YN S N
o) torr = torr_min
8
S
= LON < tON_MAX‘
3 > >
louTRosLs L] —

Inductor Current

-
tsw > Clock setting
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8 N FSLiE

&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 MAER

LMR60440-Q1 J& — 3k M B/ B eS|, BFE A TEESEHERBIEHEROVBRA B R B E |, O R
N AA. IR UL W RN LMR60440-Q1 & otk . SR FTERIFPSEZREE |, FSR T RUSBBERFE T
.

8.2 HLAIN A

8-1 7R T LMR60440-Q1 ffy L8 N F HL it . %48 1h B 7E S M AN Tt f R S50 IEW TAE. 1EAPGENT]
ferd , & 8-1 $2it T — RVIECH WIS AT M4 F r 4L R o fHE

VIN
. ’ ’ ' VIN BOOT
CBOOT
CIN CINHF
H VOUT
RENT EN SW P Y'Y ° °
—T_ CouT
PGND —
RENB
LMR60440-Q1 — PGND
Option 1 Option 2 Option 3 — PGND RFBT
| [ I | MODE/
I il e el i SYNC FB
| ! [ ! I ! | RFBB
| CLK | 1VMoD| i
| 11 I — |
| 11 1 - | RT PG I
| [ [l PGND | — PGND
| Il il | —
| [l il | RT PGND
| —— 11 1l |
| = Il — I |
| I - I |
|_P_GL\“2____| fg'ND_____n_ _______ | —
PGND
— PGND
#HIE

MODE/SYNC 5| Al 55 DU /S IE A K 1% 5| B L4882 3 RT. EIZICE S, SFERAE FPWM T
BT AREHER , HSHT 734,

& 8-1. LMR60440-Q1 &% H# &
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R 8-1. HEM IR

Fsw(kHz) | Vour (V) lout (A) L (uH) Cour " | RFBT (kQ) | RFBB (kQ) | Ciy(uF) | Cgoor(nF) | RT (kQ)

400 3.3 4 4.7 54 ARk DNP 4.7 100 86.6
400 3.8 4 4.7 54 ARl DNP 4.7 100 86.6
400 5 4 5.6 54 ARl DNP 4.7 100 86.6
1000 3.3 4 2.2 44 Panik DNP 4.7 100 34
1000 3.8 4 2.2 44 WAk DNP 4.7 100 34
1000 5 4 2.2 44 WAk DNP 4.7 100 34
2000 3.3 4 15 20 Vo DNP 4.7 100 16.5
2000 38 4 15 20 S DNP 47 100 16.5
2000 5 4 15 20 ARk DNP 4.7 100 16.5
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HotRod™, PowerPAD™, and TI E2E™ are trademarks of Texas Instruments.
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REEL DIMENSIONS

TAPE DIMENSIONS

+‘|¢K0 4— P1—|

oo & olo & 9 & T
1) O & BOVlV

Cavity

Thole

Dimension designed to accommodate the component width

Dimension designed to accommodate the component length

Dimension designed to accommodate the component thickness

Overall width of the carrier tape

Reel
Diameter
A0
BO
KO
v W
i P1

Pitch between successive cavity centers

t Reel Width (W1)

QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

o O O O O O O O O

Sprocket Holes

I I
T T
Q1 : Q2 Q1 : Q2
7777777 777T77 B . .
Q3 1 Q4 Q3 | Q4 User Direction of Feed
| W 4 | v
T T
=
Pocket Quadrants
B e wnE | M SPQ o ;gsw A0 B0 Ko P1 w Pin1
el = EHA (mm) o (mm) (mm) (mm) (mm) (mm) 3!
LMR604403SRAKRQ1 | WQFN-HR |  RAK 9 3000 180 8.4 23 28 1.15 4.0 8.0 Q1
XLMR604403SRAKRQ1 | WQFN-HR | RAK 9 3000 180 8.4 23 238 1.15 40 8.0 Q1
LMR604404SRAKRQ1 | WQFN-HR |  RAK 9 3000 180 8.4 23 238 1.15 4.0 8.0 Q1
LMR604405SRAKRQ1 | WQFN-HR |  RAK 9 3000 180 8.4 23 238 1.15 4.0 8.0 Q1
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TAPE AND REEL BOX DIMENSIONS

B g S 51 sPa I (mm) R (mm) i1 (mm)
LMR604403SRAKRQ1 WQFN-HR RAK 9 3000 210 185 35
XLMR604403SRAKRQ1 WQFN-HR RAK 9 3000 210 185 35
LMR604404SRAKRQ1 WQFN-HR RAK 9 3000 210 185 35
LMR604405SRAKRQ1 WQFN-HR RAK 9 3000 210 185 35
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RAKO0009A

PACKAGE OUTLINE

WQFN-HR - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA\

H

2X (0.125) —~ F

1%

)
757

<!
0.00 a9
I N g o
~ Sl 2o ~
o Sl e s o
0.395 g 8 %3 ] 0.25
2X 5295 ] ‘ = ‘ X015
$0.1@CAB | \ | $0.1@CAB
0.05) |C I 1| '5 0.050% |C
1 3[T] I an
P S
0.9275 F—|— - *—;—* ! -
I |
0.55
05_  |*o3s | B R LR
0.4 !
0.35
O.OOOPKGQf—E—————+—————— 0ae

PIN 1 ID/

(45°X 0.1) 6x 0-3

i (0.15) TYP

0.1 |C|A|B
@ 0.050 |C

035
2X 525

0.1@ |C|A|B
® 0.050% |C

4229353/F 10/2023

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.
2. This drawing is subject to change without notice.

3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT
RAKO0009A WQFN-HR - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

<
8 8¢ o
S N S S & q
= S S 8 [SI =
x x x 9 x &2 >
(5] N N O N = w
9 | 8
3X (1.45) 7m
|
(1.125) }
1 | — 1
(0.9275) —— —f ~ — — 1 — )

METAL UNDER
SOLDER MASK

SOLDER MASK:
OPENING\

2X (0.345) —
(0.9275) ——
(1.125)
3X (1.45)
2X (0.25)
4X (0.25)
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 30X
0.05 MAX
0.05 MIN

ALL AROUND T ALL ARGUND P,, .

\
1 ! METAL UNDER
METAL EDGE | / SOLDER MASK

! i

EXPOSE EXPOSED/ ~_
METAL ~~—SOLDER MASK METAL | | SOLDER MASK
OPENING ! i OPENING
)
N v
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)  SOLDER MASK DETAILS 4229353/F 10/2023

NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
RAKO0009A WQFN-HR - 0.8 mm max height
PLASTIC QUAD FLATPACK - NO LEAD
o
& )
s & BE =5 =
< SANT) e 8 g 25 ot
5 XK= &3 s ¥e B
9 8
3X (1.45) —
|
(1.125) |
1 1 B -
(0.9275) - — (1)
METAL UNDER i |
SOLDER MASK
| _
©041) | (0.525)
—L 777777777 L [ — | (1)
T i
21 )
0000 PKG ¢ ——— - - — ~—b- — - 2X(0.3)
! -1 iE )

SOLDER MASK/

OPENING

G —
L——P 4X (0.85)

(0.9275)

i

—

(1.125)

2X (0.345) —
3X (1.45)

2X (0.21)

LL 2X (0.3)

4X (0.25)

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

PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE

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

4229353/F 10/2023

NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)
XLMR604403SRAKRQ1 Active  Preproduction WQFN-HR (RAK)|9 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 X43SQ
XLMR604403SRAKRQ1.A Active  Preproduction WQFN-HR (RAK)|9 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 X43SQ

@ 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 TI'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. TI 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.

OTHER QUALIFIED VERSIONS OF LMR60440-Q1 :
o Catalog : LMR60440
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NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product
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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
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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 ——
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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
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LAND PATTERN EXAMPLE
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SCALE: 30X
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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
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a) e g e 8 g S 5 Lu
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j
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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)
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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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