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VINove(g) VIN OVP 16 LA AL w2 oLk Z/v.zi & PPN RSO TR D s as 35 37 39| v
VINove() VIN OVP 375 F AL /LR :;*;Lg?: i:;ﬁz“f';fﬁ?fjfgxwﬁmlm 34 36 38| v
VINovpH) VIN OVP EX7 U3 2 0.6 0.95 12| Vv
s Y|N\\ﬁ§irﬂ:@é?ﬁ0){5\§+\ 3.3V [, R v F Vin= 135V, lour = 0A. Vg = 3.3V + 4%, a5 s| A

L rRL T, =25°C, HEE—RA%

la-so Vi D M A DB Ven = OV, T, = 25°C 0.7 11 pA
A%—F N (EN EV)
VEN-TH(R) AX—T NVBIELH EBRYAL v aLR Ven S5 B2 1.15 1.25 1.35 \%
VENTHE) A% =T AS) Low ALy a/LR Ven 325 T30 0.9 1 14 v
VEN-HYS A F—T VEFEDEATYL A 275 mvV
IEN-LKG AF—T VAN~ B Ven = Vin 1 670 nA
B|EV77LUR (FB EY)
Ves WES7 4 —K /37 V7 7L AL FPWM &—FK 0.99 1.0 1.01 \%
IFB-LKG T 4—R_y 7 B AN — 2 Veg = 0.8V, AIZH HEE 0.09 50 nA
Vout@aav) 3.3V [EE A EE FPWM &—F, FB E27% VOUT ~E 3.24 3.3 335 Vv
Voutsv) 5.0V [ & H )T FPWM E—F, VOUT ~® FB fGi% 4.9 5 5075 V
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FFIZFEIR D72 BRY | £l FRA I I HESE B (E 2 A B IREE (T,) #6PH (-40°C~+150°C) (b 7=> Tl &N 9, i/MEB L O K fE

. R EE, BROWEHORBIC SO THES TV ET, I T) = 25°CIT i1 Bk — k7S5 A— s e A 2 L
THY, BE IO BRSO ET, FHCTR OV IED KO Z R SNET, Viy = 135V, Vey = 5V

INFGA—H T AN B/AME  REEE O RKE| B
IHs-Lim ANAYAR B — 7B R Fa—T 4 YAV % 0% \ZHT 1T 1.73 2.1 2.6 A
ILs-Lim AR L — IR LS FET O L —E iR 1.0 1.33 1.66 A
ILs-NEG-LIM BRI IR, LS FET o> 7l FPWM E—F -0.61 -0.5 -0.3 A
ILzc-m BrsaAD B HIBRE H#hE—FK 20 mA
Vi FB LY OBEREA YT AL v aLf 'l‘isf;E\T ARt > 165ns, 7 hAS—hT 0.14 02 025 Vv
1Rg— YK (PG ¥
VpG-0oVP(R) PG LN ERV ALy /LR FB XD % (FI£) 105 107 109.7 %
VpG-oVvP(F) PG LN PRV ALy a/LR FB XD % (A £) 104 106 108 %
VpG-UVP(R) PG KEENLD ERV ALy a/LR FB LD % (FI£) 92 94 96.6 %
VpG-UVP(F) PG IKEENH FRVAL v a/LR FB XD % (A £) 91 93 95 %
thG-DEGLITCH(F) IiG S TFRN P TOT VT RETANH 21 50 81 us

TRAE
tPG-DEGLITCH(R) ';i%ﬁt)Lﬁmiy:jfmﬁuyﬂsﬁf7{w& 1.0 2.0 3.0 ms
VIN(PG-VALID) H5h7 PG tH/1DHe/ s VIN VoLre) < 0.4V, Rpy = 10kQ, Vpy = 5V 1.25 Vv
RonPG) PG A HEH Ipg = TMA 130 40| Q
Ay F T A (RT EY)
fswiFPwm) ALy T 7 W FPWM Eh{E Rgr = 15.2kQ. 1% 1800 2000 2200| kHz
fsw2(FPwm) A F 7 JE R FPWM Bk Ryt = 32.8kQ. 1% 900 1000 1100 kHz
[F4 (MODE/SYNC )
VIH_FPwWM FPWM (%173 % MODE/SYNC v /T 0.5 0.85 \%
ViL_FPwM FPWM % #1745 MODE/SYNC B EE 0.4 0.72 \%
ViH_cLk NIy AT AL~ ALy bR 1.3 v
ViL_cLk SRy Nja—L )L ALy aii 0.35 \%
toLkingTON) S48 SYNC {5 5 Dfie/NE/ L RIE 150 ns
TeLKINTOFF) SR SYNC 1575 DR/ N/ L A1 150 ns
BB
RDS.ONHS INAHFAR FET A Ht lsw = 250mA 245 510 mQ
Rps-oN-Ls u—H AR FET A K51 Isw = 250mA 205 425 mQ
ton-min ) e/ NA (] 30 ns
torrmin (! e /NA T HELH] 89 ns
EAR 2 S 47
Tes e ) Sy NITY ALy AL 155 165 176]  °c
HigAL v a/LR 156 °C
(1) EPERHTEITANEATS TOER A,
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6.6 fXRAVFE
VN = 13.5V, Ta = 25°C (HIZERD/RRD), F6E IR 12 E IR T,
2.1 1.45
1.44
2.095
1.43
o 209 142
= e < 141
= 2.085 —~ =
£ T ——— £ o
= 208 = Z 19T ™
c N
g o 138 ™
S 2075 g 1. ~<
. 3 137 ~
) : S
< 2.065 @ 1
o 2 N
1.34 ~
T o206 SR ™
2.055 1.32
2.05 1'13;
40 20 O 20 40 60 80 100 120 140 :
Temperature (°C) 40 20 0 20 Te4m0perat6(|)'e ) gg) 100 120 140
u
6-1. /\1 ¥4 K MOSFET Bt HIIR{E .
“ 6-2. O—44 K MOSFET EiisIFR{E
400 350
375 330
£ 350 E 310
o o)
E 325 £ 290
Z p4
O 300 o 270
2 2
© 275 x 250
— —
i 250 w230
B 225 S 210
® )
S 200 2 190
T a
175 170
150 150
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 #4 K MOSFET ® Rps (on) 6-4. O—4 4 K MOSFET ® Rps (o)
3.4 5.02
3.38 5.01
3.36 5
< 3.34
> < 499
g 332 < L
g o] —
35 33 5’ 4.98 1]
g 328 g 497
3 326 3 496
3
3.24 O 495
3.22 4.94
3.2
40 20 0 20 40 60 80 100 120 140 4.93
Temperature (°C) 492
3.3V EEH -40  -20 0 20 40 60 80 100 120 140
Temperature (°C)
6-5. HABERE 5V [EEH A
6-6. HhEBERE
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6.6 ARG (FiX)
VN = 13.5V, Ta = 25°C (HIZZRD/RRD), F6E IR 12 E IR T,
7.5 14
— Rising
72 135 — Falling
6.9 S 13
g ©*e 2 425
o 6.3 ®
£ o 12
e £
o 115
& 57 g
3 54 g MM
2 105
5.1 §
4.8 w 1
45 0.95
40 20 0 20 40 60 80 100 120 140
Temperature (*C) “% 20 0 20 40 e & 10 10 o
6-7. Y7 b R¥— MEEE Temperature (°C)
6-8. A Fx—TIN ALy a)lRERE
1.04 3.3
— Rising
3.2
1.03 — Falling
3.1
1.02 3
S 101 S 2:
[0] o .
(o))
g 1 S 27
s 2 26
@ 0.99 z -~
* > 25
0.98 24
0.97 23
2.2
0.96 2.1
40 -20 0 20 40 60 8 100 120 140 40 20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
6-9. R EEBERE 6-10. AJBE UVLO -A XU T > b
— 115
3.9 — R'Slf‘g —— OVrising —— UV rising
a7 — Falling 112.5 — OV falling — UV falling
' S 110
3.5 § 107.5
> ]
< [0]
5 33 g 105
5 31 % 102.5
z S 100
S 29 g
2 975
©
2.7 § 9
25 92,5
23 90
40 -20 0 20 40 60 80 100 120 140 -40 -20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
H 6-11. AHEBE UVLO -B XU T Y b B 6-12. PGOOD R L'y ¥ 3)V
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7 SH4HEREA
71 =

LMR60410-Q1 I%, mzh#d 3V ~ 36V, Eﬂf& IQ A DL =2 T, B WVE DB E LK EMI 2B L C0vE
7, LMR60410-Q1 I3, zz/l:ut RE DT DI LB S T DR A ST 2 T L o AR A
R/ NRICIZ DI SN TV ET, EROBLWEF T 7 7V 7 —a il o LMR60410-Q1 7 /3 A A%
AEC-Q100 BEZZITTRY., I KEAERAE 150°C FTOERMEFEAHEIN TOET,

LMR60410-Q1 %, HOBEMESIEIIGT TR EHOZeikt:Z 17 B 57200 O LU O EEHEEEZ i 2 TV ET:

o ENBUZEAZEREAR—TNIZEY TARAREBROL I T7Z EfEICITZET

RT BL a2 L CAA T 7 R BA RN T 58, %35 1L 200kHz ~ 2.2MHz DAL T2 7 81 5% B4R ©
EEN

MODE/SYNC v % 4 5L, i FH &I TEET—R2&IN, /2130087 oy 7B R A1 TH 28N & E 4
PG v ZfEHT 5L, A ELEMRENE /LT, B — A HEEDOAT =X A @ inae EITTEET

HArAN=2F &kRK AAOHEREZ®GE T 550 ICREF SN2/ ST — MOSFET 73? AL TWET,
LMR60410-Q1 O3 _XTO/NRYT U MIUTIFEA LB —F U AR BRI DS AGA N TEY | IFE R OB IS T
BT A A% (B E ) B E T AT B D EEICRE CE XY, BE N EEOREIL. ﬁm@&iTﬁ‘éﬁ: (Z&o
TRIESI, TOFRIIfTER B ar 4 1TREHSh TOET,

LMR60410-Q1 121, BROFRELWT VA r— a (B8R &7 5 WO OIREENHE SN TWET,
IR AT BE T PR ESNTEY ., B EBERK TH-TH, BBy TNZEE SN 56 OT ANt
K%ﬂ%’)i? 272>V \iﬁ‘ T/\/(X IATJBEED VINoypr) A DE FPWM A Ay F o 72880 L, ) EED
AN EBIRERE LG A ICADERICIVANEENBTEESINDIZLEEET, b—~b Xy M TAZED ALY
F 75)?%11%@ &, LMR60410 Q1 PHEEEZFITTARNCEHEITEET,

BT — N7 —F% 7 7 F v O/ R 30ns T, & JEECo @A HALE | 25 a1 — T HE L EndE
IRE BN AMBIOTA L2 —2a 2 RBILET, THDaL N —HIART T AL REZ TRk L7
HotRod™ /S /r —H 8L ThY | K EMI PEREZ SEZBLL T, Hllids LU/ A XU/ 3 G O E IS 3 5 12720
£
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72#ETOY IR

EN[
Bias Reference [JVIN
1V
Voltage
Regulator
Slope
Compensation
sw
[ ]BooT
RT[——
e HS
&
MODE/ ] —
SYNC Oscillator
>—[:| SW
Switching Logic —
(¢ LS
|_
PG [ }—\
Power-Good | ‘ ]PGND
Logic
Soft-Start
| Logic
+ COMP
|: 1V—+
FB >
FB Detect
7.3 HRBERKEA

7.3.1 £ X =N L BB FEEBE I

LMR60410-Q1 ILEFEE DA R —7 /LB I OMEEEFRBIER Ik (UVLO) #§EEZ i 2 T, =——I% EN B/ ZH]
MENDEIFINZE SN CTT RAADEREA AT IZTHEEL IV ERIRTEET, T AR ZEN MG T 51
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 O BICHHI A ERR 2 BB LT, b4 EN B2 HE 158 VIN UVLO 2 FIETEE4, 5 /20

2‘—7fiéﬂjjﬂ§r%1§§i{ﬂbf7j)% RENT DiEZEEIRL, B RENB EHETOMLERHVET, RENB 72:’:-‘}‘ 1T HE,
FERELTELDS—F v N JEEZFH ’Cé’fiﬁ“ W27 EN ?EW“%#UU??ZD LT 7-1, TR B RO 2]

Z B ML TLTESW, VIN UVLO BEREMS A EE22355 1213, EN B2 % VIN I E G CE £,
VEN — TH(F)
R = X R 1
ENB (VINturn — off = VEN — TH(F)) ENT M

RENT
VINtyrn — on = (1 + RENB) X VEN — TH(R) (2)

T
 VINwmeoff I LMR60410-Q1 247 (Z L= A EEEELET,
* VINwmeon I LMR60410-Q1 ZAc LI A EEAFLET,

EN

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

732 Y 7P X—FREFOYTT7D PS5 DEIE

LMR60410-Q1 &, EEF O N EEDF — =Y 2— e RERBANERZI LT D7D YT A2 =M HLT
WET, YT AL — MREEIZNER CTHEESAL, 6ms T3 (FEYEfE), LMR60410-Q1 7 /3 A%, EE AT H ) I
RIS TOTHIELEIEL X7,

LMR60410-Q1 ZifEh L T/ 7k A% —hk v — U A& T5121E, VIN B & EN B ACHIINSNA BIEDBENE T
VINUvLOR) & VEN-THR) ZEEAZ TWDRERHVET, ZHODFMENRT-SNDE, YT~ AF—b =7 ZARBGE
i, ﬁﬁaﬁf X 6ms (*“‘Efﬁ) TREBICELET,

Fay 77 oMNE, AEENEEEOBERDOEEL LA FREISESICHERAELET, ZOFRMETIE, HABEITA
DFEEISBEIELET,

[] - S

i 4
EN (2V/DIV) |
g

@VOUT(ZV/DIV) ﬁ.#f!
PG (2V/DIV)
2ms/DIV
B72 Y7 R5—bEFMICTS
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7.3.3 RT [CL BB EDER

RT £> & PGND ORICELE S 7= HT 2> T, LMR60410-Q1 D% E S DAL v F 7 J& 1 ¥ (@ 200kHz ~
2.2MHz) 28R L £3, R ERDAL T 7 T K%, LMR60410-Q1 28 AL 7 AL A& BEh b L7 R fE Gl fe
WE—RCEET LA ICRET DA T L7 AR E R LET, AT N DB AA T2 7 AR 52 D8
DFEAMZDONTIE, TE73ar 739125 L TLESW, N3 ZEHL T, BOBRE R DALy F 7 JER I
% RT &FUEA R ELET,

1 _696x107?

_ fsw
RT = 2825 x 10~ 11 )
ZZT:
« RT:A4—A (Q)I2k5 RT HiHifz £ LET,
o Ao VY (Hz) ICEARE DAy T T AR ER LUET,
180

160
140
120
100
80
60

RT Resistor (kOhm)

40
20

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

7-3. RT DEERA v F Ak EDBER

7.3.4 MODE/SYNC E > #I8]

LMR60410-Q1 ® MODE/SYNC v 1%, 7T /A ADEMEE—REZRINLTZD AT T JE I BEsNT 7 ay 7 J8 5
RIS T 2720 T ANE T, A 7ay 7 BangGAIL. RT B> TAAL T o 7 TR B s ik
TEINFET, Tl 1X. MODE/SYNC B> 27t —T 4L 7 LW A HERR L £4, BiET—FDFEMIc Wik, k2
ar 1418 rar B RUTIEEN,

MODE/SYNC B %4 5L, HEOEMET—RE20LELETHVAT LAOEMET—REZEBIICE T CEXE4, kD 3

OOEEE—RZRIRTEET:

« AUTO E—R 7V AJE BT (PEM) BIEIL, BEAMRHIA LSV, X A4 —R =32 —vaid, Ao ¥ 0%
RS EREZIEUET, ZEMICOWTIE, B2 ar 7422 2B BTSN,

e FPWM E—F:FPWM E—RTClE, ¥ A4 —R T332l — a3 b S, Sl X 72 % i I iinb s
EMTEET, ZHUTEY, AMERATHNR ThR KRBE B CEfECEXET, FEMc >\ TiE, B2va 7423
BRI TLTZENY,

+ SYNC E—F:INEiZav 71, MODE/SYNC EAZHIUMESNI=AEE Ficay 7 LET, SVEray 715 5O JE 3K
1T, RT T CRESND WD 1 5~ 2 (EOFIANTHLUERHVET, STy 7 DAL ~UE Vi ok
U ETHLBERDY, S0y 7 Du—L~JUE V) ok YA T THLBENRHYET, SR my 713, Brar
6.1 127k MODE/SYNC B> D EREBZ 72V IIINCTHLENHYES, HITEEN 2B I CHIE RTEETH
0. /N7 R T TR A RERC o THIBRE IRV ERY . 7 ey 7 8 50 MODE/SYNC B ZHIInS vz
BRI —H L £, KT A AL, SYNC E—RIZA>TWTH, FPWM E—R THANDIHTEIEL £
T (FAA—F Izl —Tar N, AT TH, MODE/SYNC B CHINESNZ B i A ca$d),
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HIEE—RZEICOIV 2 D121E, A%h7e(E 5% MODE/SYNC B ANCHIINT 2B RHN ET, & 7-1 12, 7 ILAK
FE—NRIGREOMEL RLET,

R 71 NIV RAEKFE— FRIROBRE

MODE/SYNC A /) T—FK

ViH_ppwm SO REWN FPWM (L35 M Z 227 b5 DL RE 2 5% 1)

ViL_ppwm ED/hEN B e —F (T4 AR AT 8T ML Ae A3 )
Gil P a= 024 SYNC &—F

TEE—REZBICOIVEZ DM EN WAL, 2O 2~ EOBEIAFRL CETEEE—RCT&Ed, BT
—RTIL, 2O % PGND 28/ 20, VIL_FPWM KT NZ 7 TCEET, FPWM £—RTiL, 2O V2 RT E
NZEHET D0, SN EIEIR AL LT VIH_FPWM WCTNT o7 TEET, 5F LT, BZL a0 6.5 28R TTZENY,

7.3.5 HHBLEDZER

LMR60410-Q1 Tl&, FB BTSN miZ 50 [E RO F HIZS U T, LMR60410-Q1 D 1B EZ [H E 7213
AARICROE CEET, [BEHDEEL, ESCTRER L E SISO TIRIESNET, #MliT B7iar 4 22 ML T
LTEEW, BEE M EEN IR 6 | FB B2 IEIEL — /VICEBERE CEET, 7 A AN EE H 1B D
72IZiE, FB B I BEL — /L ORI 25Q A OIHTAAMEE T, G TRE/AR H N EBENLE 2GS Bl
TIDOIFEEGTOWFFA A S HED 1100Q 2R DMLENHYET, HAIOSEEGT Regr 28R 72, X 4 28
ML TTFOFEEST Regg Z1# IR TETET,

X RppT 4)

Renn — VB
FBB = Vour — VrB

ZZC, Ve IFIEHEME 1V T, Rpgt IZ2WTIHE S 100kQ %38 IRLF7,

FB

g R

— PGND

K 7-4. (TZ VOUT ADREBEBRtY b7 v 7

7.3.6 EaHIR

LMR60410-Q1 1% 2 »OEFHIRZHEHL T, HAlcGSn sG55 AmERZHIRL £, ZNOOHIRMEIL, 1
PAR E—2BHHIRE (Ihs.um) BEOE—H AR S —EIRHIRE (I s..m) EFFIXNET, A F 27X EBHD lns-um
BT DL, A AR MOSFET 234712720 A X7 X ETN lLsum & FlRIAETH— HAK MOSFET 23412
ROFET, ZOEMEICIVAA T U7 B EME T T2 RHY , V7 NEFHIREGFEENAZERHVET, 14
IR BT hsium & Isoum BOBIVEEZ ICHIBRENSTZ0 | e KBTI LD 2 SOMED FEHEICIEF I
BEIZR0ET, AP KRHE BRIV SVEREERTHE, HHELIETLET, BHEBBENMETFLTFBEY®
BIEN Vyic & TEbE, TNARTE YT F—RIZR0ET, ey E—Rb S L TTZEN,

LMRE0410-Q1 (23513 5/ A AR WML, 72 =7 FA7VOZALIEL CRBLETS, COBIEIIE—IF
T — FBEOR TN, T T 2Tt A I NEDHT N Ty FARE SRS BN 37, BEUERY
A YARERHIRE K 7-5 (ORLET,
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LMR60410-Q1 %, @—H%AK MOSFET 2>/ CEAEMEZHIBETH72ODOADEFHIE (ILs-Nec-Lim) DFEEL
TWET, ADERHIRIZETDHE, B—HAF MOSFET 134712720 E 9,

2.2

2.1
2 N

1.9 N

1.8 N
N
1.7

~
1.6 \

High side current limit (A)

1.5

14

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

7-5.71—T 4 B4 )V D DB E LU TORBNGNA 4 RERFIR lns.Lim

7.3.7 ESY T E—=F

FHERI72 BGIRAE CTOMEE DR EEL B NHE LI TDIZ, ey 7 B— R RS T E T, BRI EE < L,
LMR60410-Q1 7 AR &2 vy bA 7L TR 85ms ﬁ*xﬂébiﬁ“o ZO#% LMR60410-Q1 (Y7 hAX—hah
BNCLCENEZ HBAL £,

LMR60410-Q1 Tl IROFEENT-SbEe T E—NEIEICBITLET:
o YIRRE—K =T UANTET LI
« FB l:"‘/@%Eﬁi VHIC ;&‘FE’)%C

ey 7 B—NEIEEIT, Ay F T e tThi L M) EEZFTE DR EEE TS ki TT%WEI]LOEDS:?ZDX/(/
Fo 7 WM A HAZR RSN DEEE— N AL ET, HOOREPRHSNL L, 7A@ H EBIEEI L E
—a—o

7.3.8 /YT — 'y FHEE

LMR60410-Q1 D/\U— 7y REEREIL, D BENL ol —Tar @i asinizL il /X?A@747D7°Dﬂz/ﬂ’%
Uty hd720, TiiCHLEan DB — 7 AEELH T LI TEET, ZoREIL. PG E/E@J@Jiﬁ
PREDRNCT VT v T WHABLE T DI LTI FE T DA T L a RE T, 77 v 7 V7 7L RBEOHELE I
DN, HEREVESRM 22 L TTIZE N,

/N — 7/]\Hjj”i\ VT RAZ—] ‘:/“—’7:/}75‘%7]\/ 7\77$F75) VIN(PG VALID) %Jilﬁlof_?(ﬁz:ﬁ;j”zif@iﬁ—o b gV

DEAEDW T EbTzSHE, PG & GND O OEEIE, Hjjf’?lﬁb\l/ﬂ%:d/%/a/ N THONEI N E RS
JONTRVES, Py I DNAE B EBENL F b —a #@iHN THLHILZRL, nYy7On—{F 53 I8
JENLF ol —var st ChorilanLE T, HANBILEDATIT A FVoF N PG B B LW L2
T DIOD, TV FFRETANFBATNET,

PG E. ROLHETO—IZ T NVE T ENET:

o WHAHBEN, D7lEY th DEGLITCH D, PG OEENLH ENRD ALy g/l (VPG OVP(R )%J:EIO“CI/\é
. Hjjj'ﬂf’ 7})) /J f£<}:% tPG-DEGUTCH @Fﬁ PG @ IBJ Fi%?ﬁ DX]///EN/}\ (VPG-UV )%TEOTU D
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H DT 3V REEICHINT PG BV Ra—Il NV E o Enbe, PG B OEEIZD <L tpe-DEASSERT F72ITK

2ms (f’k}?ﬁf{ﬁ‘) D, B—Z AR T D ENHVET tPG-DEASSERT ﬁ‘;ﬁ}:@bf;?& PG B EENT VT T ENDT-D

(i, YK@U\fﬂﬁ’@%@#%ﬁﬁtfﬁﬁﬁkbi?:

© REEEENLOBRIEZAHEE TS, HEEE PG IKEEND EAVAL Y2V (Vpg.uvr) V@<L, D72
&b th pEGLITCH P, WEELEH LBV AL v a2/L R (Vpg. OVP(R ) Tl EFIZT D E#é@@i@“

. REEREENLOEEEFHELT L. HNEES PG Laaiﬂﬁrwxw/a/w (Veg-ovr(r) LVmE<L,
At S tPG-DEGLITCH DO ARBIESLS FHRVAL v a/ N e LRS- EFICTHHLEBRHVET,

VOouT
A

Vec-oveR
Vea.ove(F)

VpcuvpR)

Vee.uvp(F)

PG time

tpc-DEASSERT

High = Power Good -

Low = Fault -

— e —» — — e —> %tlme

trc-DEGLITCH tpe-DEGLITCH
trc-DEGLITCH tpe-DEGLITCH

B76./87— 4y R ALy 3R

7.3.9 XN FSAHE

A N7 BYEERD B BIL, B E JE A CENME T D &5 0 AR IR AR 352 LT R EDJEIR BT OY — 7 ik
HWEER T 228 TT, LMR60410-Q1 7 3A ARG ENDIEEAE DV AT L TIL, AT 27 BRI D ) DA
DEFRE NSV B ORE Iy a3, I 7 VX TETEET, LMR60410-Q1 1%, RT #htl JZV)FE’
SESNARTERDAAF U TR ED 18% EWAAS v TF o7 A HMAEI L ET, 2077 a3, RT i
THENLSNDRRTE M DAA T L T RIS, T /XA AINART NI MYEHCTEMEL TODEEDAS YT T H{EZ%I@F
RaFdZLr2BEWRLET,

LUF DSRAFANRT T DPERUTEIE L, AT DT DIERUIA 712700 E5:

1. MODE/SYNC diii 12437 vy 7 BSEIINES IV E T,

2. BATTELETOEEICLY 7 ay )8R0 ET, ZOREEZ RNy 77 U IMELEOET,

3. BWANBEDD, 70y BRI TNET, NATARAA T DA EERD tonmin (TESWTNET,

4. HENT—F COBAMNRIIIZIay 7N B2 E T, ZOARREIL, T /3120 PFM &—RIZ80Ebo7- L& 2384
LE7, FPWM E—RTlE, A CHANY N MEHUIIFEIL £7,

7.4 TINA ADBEEE— R
741 >y fED>

LMR60410-Q1 7 /AL, L FOWTNND LM T T, Ay TF S —RIZEHSILTODIFEA L ONERRE BT
NAPARET =P ARDM ST DT — AT HL Yy M7 LET:

Copyright © 2026 Texas Instruments Incorporated BHEHI BT 37— w2 (DB RSB ap) #2F 1T

Product Folder Links: LMR60410-Q1
English Data Sheet: SNAS870


https://www.ti.com/jp
https://www.ti.com/product/jp/lmr60410-q1?qgpn=lmr60410-q1
https://www.ti.com/jp/lit/pdf/JAJSQY2
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSQY2C&partnum=LMR60410-Q1
https://www.ti.com/product/jp/lmr60410-q1?qgpn=lmr60410-q1
https://www.ti.com/lit/pdf/SNAS870

i3 TEXAS
LMR60410-Q1 INSTRUMENTS
JAJSQY2C — JULY 2025 — REVISED AUGUST 2026 www.ti.com/ja-jp

1. EN A Venrog % TS
2. VIN 7 VINyyL o) % FIEIS
3. HEOUMEEEN Tep AMAD

FROFHITIZEAT IV ARG HZEITERE L TLIEEW, PG IELIEF IRV AT BT V|N PG-VALID) THEWELEET E
9, 51T, EN 75 PGND [HOEEDN VEN-TH(F) ARSI E T B, 2D ASIEEDN VINyvLoR) Z Bl T
A SW 225 PGND [IH) 8kQ (fRZFEME) OIRBLEEwiSAL, a7 o R ES I ET,

74270747 E—F

EN B> DO EED VenThr) & EEIY . ANEED VINyyLoR) ZHZ TV T, ZOMODT 4 /L MREDFIELRO G A
13 E 12, LMR60410-Q1 i777‘47 E—RTT, LMR60410 Q1 ZHINCTHEB M H e F1EIT EN B2 % VIN (12
Bt HZLTT, ZHUSED . HIESN = ATTEEN VINUVLO(R) AR HEHBMICEE TEET,

TIT 47 =R TliE, LMR60410-Q1 {ZRDOWF I OE—RIZ/R0ET !

o HFHEET—R (CCM), B ERDBAL L IH VT VERD 112 TV RKREWEX(2id, EE B OBk SR —
N AN

o HEE—F - BAMBE: VR EREE T (PFM) T3, AR AL T 7 R BAME FLET

+ FPWM E—F - BEff#Ei{E: CCM E—K, :é:ﬁ%'-ézmv/ﬁw Uo7 VEBFRD 112 Kl Cho8E

o /AU ATV EERNELD O EEIMENG A, L X 2l —tar BT A7 Ay TF T R
KTFLET

e Fay7 7ok T—R: Ay F U7 EEEIMETL T, AR OEERay 7 7o N/ NEIZINZ F9°

7.4.21 EHEHEE— R (CCM)

CCM TlZ. LMR60410-Q1 1%, &£FET =—7 1 Y127/ (D) THENAV AR (HS) BLPe—HAK (LS) AT %

NZTDHZET N EEDLFab —araE R LET, HS AT DA U EEF O, SW B DOEE (Vaw) 1E
ViN DFHEETAA T U, A Z 72 8&E (i) 1TBIERREETHEMLET, HS A1y T i, flfliny vzl TH7
WZENFET, HS AT DA TZEEM (topp) P, LS AA v FiIA U NISNET, A X VX EFRIT LS AA/vF HiEL T
ES L, LS X%/%ODﬁiﬁ”%@aﬁﬂ&T \ZEH>T Vgw &7 70 RO FETHREIIZAA L TS ET, —EDOHJELE
FHERF A0 v N—F =13 T 2 —T 4 ANV EFELET, D 1L, HS AA v F O VA AL v F 2 7 JE
HCESI-EE L TROIINCEFRSNET,

— Ton
= Tow (5)

REPER SN DHARA) 2B = S =2 T ROINZ DT EEICHFIL, ATTEEICIEFILET,

_ Vour 6)
T VIN
\(SW p= Jtov _ Vour
1 tsw Vi
Vin
S
T
E _ ton =‘tOFF=
=
n
0 " -t

iLA
ILpk

{117} RN \—
Ir\pple

0 » t

Inductor Current

v
7-7. FHEE— R (CCM) ICHFE SWEBREL A 40 Y ERDIEH
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7422 HEIE— R ARV —2 3 - BAREER

MODE/SYNC &L V||_ MODE/SYNC) ZREDGE . A 7ZOWERIZFTFISNET A, ZOMEEZY A4 —K =3
2b—3ar (DEM) E”?U\i?‘ DEM (ZAMERNBAL X752 VT /VERRD 12 KD EZITHAELET, A X 7H
BN TE IO RADE {JIL%UBEU’E%T@%)E LS FET A 712720, A X 728 LS FET ORT 4 X A4 —R&Ejiti
FI, ATTELEE—TBICLIIRIE T, EIMMEDS TNDHE, AV EERNT— IR0 ET, 20%., B EETRET 5L 7T,
LX ol —al NERSIVET, ZOEEE—RZ2 SV REEEZT (PFM) E—R LX 2L —Ial ERENET,

D= ton _ Vour
tsw Vi

SwW

torr thicHz

| —
0 — [

tsw

SW Voltage
g

A

ILpk /\ /\
lout

0 AN v N

Inductor Current

7-8. PFM BifE

PFM EW{ETIE, A A IR a7 oyl mEmEShdizd, HEEI/NS/RIED DC 472y @il si
BB ANHVET, Vour ICBITAHZD DC A7y b iFR TERWES VOUT (LT I — A £ 1X FPWM £
—REMHHIZET, 2O 7By MR EIIBRETEE T, 204 7'y NI EARTEFIZT ASA AR F 2L —hg
5 Vour P 1% ZH 2 £5 A,

Vour

4 Current
1% Above Limit

Set point

Vour Set
Point

Output Voltage

-

0 Output Current Y lour
79. EEIREDHNEEL BBTE— ROHAEREDOMFZ
7.4.2.3 FPWM BhF - BATEIE

sl L AEZERR (FPWM) & —R Tl BEAMR SR S E T, B EHERT 35720 | A2 7 2 & it
L EFAHIRSES, aﬁﬂ?mﬁ%ﬂﬁﬁﬁl BAIZEY, WERSHIRSNET, BZvar 6.5 bR TIZSW,
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Vsw D= ton _ Vour
4 tsw  V,
VIN
Q
(o))
8
g » ton . :tOFF=
z
7]
0 >t
tsw
iL
'g A
£
(@)
<]
g
el
<
Y

& 7-10. FPWM £— KRBk

FPWM E—RIiE, IROWT IO HIETEBTEET:

« MODE/SYNC % RT B NZHE #4595,

+ MODE/SYNC & PGND ®DfEiZ V|H MODE/SYNC) FOREVINEEEZHIINT 5,
o YAy 2GS EHIINT S, ‘Eﬁ Tar 7.3.4 #BRL TSN,

S/ INA IR E Tl X R NA T R & 2 D FTREVE O H L BIESAE T Tk, FPWM OBEMEHR T B BAME T L, &/

A TR EHERF LT, FI20 AJEED VINovpR) 2556 . LMR60410-Q1 13142 7 XA D EFRDT

N50&PGEET, LMR60410-Q1 i3 PFM x%ﬁva%i ELCWET, ANEED VINoypr) & FlEIZE, T34
AVIFE FPWM TEI{EL ., ADA X I A ERBTELET,

7.4.2.4 B VB

Fe/NA VR &1L, ~AY AR MOSFET 24 N2 CEDH/MERZERL COVET, HTEEICKHT 2 AIEIED )
BRTHA VRN, B2y IR EDT 7 D/ IR tonamin J:D%DI/\%{II\T%) LMR60410-Q1 %
ﬁﬁﬁr%vﬂhv RLET, 2NEFEHLT 5720 LMR60410-Q1 Tlix, Ay F U 7 HR S A7 +— RSy 7352k
WZED ., AR tonamin %#&ﬁb@ﬁ‘%ﬂb)\ﬂjﬁﬁrtt%‘ﬁ‘f L CWET, LMR60410-Q1 138/ Ao RefiE]
30ns (FEHEAE) Z#AR—RLCWET, N7 J ZEHL T FFEOBESHFICBIT oA VI E#HEEL £,
Vout

tON = Viy x fsw (7)

ZZT:

o ton = AR MOSFET A e f
* Vour= H 1 EE

M VIN = )\jjaa

o fow = AV F 7B

7425 RAy77Yy bk

Ry 77O MEELIT ANVEERHLET DHEEIE DWW EZIIRAEL, BBERT 2—T 1 AT NVEERT DI
DIZAA T 7 AR AAR T SE LM ERH LIRS M EELEL TERSNET, Fry 77U {ETIE,
T a—T AV AT MAIFTE D7 2y A AT D8/ A7 RN X THIBRES I E T, X 7-11 TRy 77 U REED A
AvF J—REEBIOAF 7 FEROBIEZRLTNET, Fry 77U MfES | LMR60410-Q1 (3462 ey —2 A
VHEIZERPDZELSNDET, 70yl SATNVDORE T 2B TNAT AR Ay F OA VM EIER LE S, LR
— 7 AF I ZERUET DE FIATREF H DR RKA M (10us) R+ 2& . 7ay 713 LW A2 V2B a
TEEY, TORR., /A TR OAFEL ELT\ BIRSNT= 7y 7 BT W TRERT 2—T 1 A7 L8
B TERWGEE L X2l —ar TR T 5720 BM MR T LET, X 7-12 1R T 8912, tonmax DA REfH]
S THHNEELL T 2L —FTERWNEEATEEMENG S HEEIIANEELIVED TN (Vprop) &
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VMIEIZ T30 E T, Vprop P RESIE, WES MOSFET MO, A4 72 DEFIEGT, 7V MERIEHUTK
ELET, ANVEENHNEEOREREZBRI-%, £/ ar 7.3.2 THHASNTNDIINT, YT7RAZ = ThHLH)
DI AEEN LA LET,

- ton _ Vour

" t
o VIN‘ SW VIN
> torr = tOFFiMIN
S
S
= ton < ton max
7 < >
0 >t
lour*Rosts ¢
tsw > Clock setting
€
o
3
§ 3 |npple
[$]
=}
el
£
0 » t
> K .
B/ 7-11. RAY 77U Mg
Input
. Voltage
Vour et 9
o i
& Vbrop e Output
S Output | Voltage
2 Setting \
> P
Q. P
2 P
: !
0 L > Vin
Input Voltage
3 Fsw
S A
2 Fswnom
o
C
(2]
£
S Fswiow
U% 0 > Vin

Input Voltage

K712 ROy 779 FEOREHEENERE
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87TV —a RE

LAFOT 7V r—a fEHIEL, TX R A ANV ALY ORLEARRIZE ENDLDOTIHRL, THF PR A
AV AINEE D IEMENED SE 2B IRFEWV 2L ER A, f# 4 O Bl _xﬂ“é%uﬂu@@/\@ ZOoONWTIT. B

FERROBEETHMWIL T2 IR0 ET, o, BERITEH ORGHEIELHRFEL T AN HILT, &
AT DOFEREE MRS T DM ENHVET,

8.1 ERALDEE

LMR60410-Q1 (ZF%/£ DC/DC = /3 —2 T 1A D KB T, @y DC BEZKV DC LA T 5720
(DN DZEN A TT, LMR60410-Q1 DA AR IR HBIT1E, IROFEHFIEZHE AL £, BIEMOSEL
LT M8 12 HLET, MmBEDNSELL UL £ 824 HLET,

82R&JXMWET IV -3y

4 8-1 1. LMR60410-Q1 OREHIZRT 7V r—rar B EaRmLUET , KT AL BRWVIMSF TS LS AT L /]
TA— 5’“(1"& ETDIDNTRRE SN TWET, VM7 AZ—F HARLL T, & 8-2 (Theh —RIZREMESRIT 51
KAV A RL TVET,

VIN
° o VIN BOOT __|_
Csoor
c C
IN :: INHF :: —|_ |_1
Rent EN SW ! YY) ° Vour
L COUT
PGND — I
Rens
LMR60410-Q1 — PGND
Option 1 Option 2 Option 3 Option 4 — PGND Reer §
R S S P S— FB
T SYNe
| I |
: CLK : : Vmop : i J_ : i i : Vpe Rees
|
| i e 11T KT o |—
| | | — PGND
i ! i i ! VY | RT PGND
| p— [ p— yTTT Tt
PGND || PGND ~ ! L
"""""""" PGND ~
— PGND
8-1. LMR60410-Q1 DU 7 7 L > AE KK
£ 8-1. MODE/SYNC E>DF# 72 3 VDA
F T a1 St oy 7 LRI 5121E, MODE/ISYNC &7ty 7 hsb EHEEREI L £,
FTvar 2 MODE/SYNC Cii )72 Vyop 21524 T, HEfE—RE FPWM E—RZEIICEIVEX 52 ENTEET,
F7var 3 TS A% H BT — R CFEITT5I21E. MODE/SYNC %L £9-,
FTar 4 FRA A% FPWM E—F T3479 5121, MODE/SYNC % RT (28 L £7,
MODE/SYNC E#ifl HZ IR TIZEW,
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x 8-2. BNy TG
Fsw (kHz) | Vour (V) lour (A) L (uH) Cour " | RFBT (kQ) | RFBB (kQ) | Ci(uF) | Cgoor (nF) | RT (kQ)
400 3.3 1 22 44 SHUNT DNP 4.7 100 86.6
400 5 1 22 44 SHUNT DNP 4.7 100 86.6
1000 3.3 1 10 32 SHUNT DNP 4.7 100 33.2
1000 5 1 10 32 SHUNT DNP 4.7 100 33.2
2000 3.3 1 5.6 20 SHUNT DNP 4.7 100 15.4
2000 5 1 5.6 20 SHUNT DNP 4.7 100 15.4

(1) EHHER R,
8.2.1 Rl EfF
DFEFHIITIE, £ 8-3 SRS TND TG A—=EE AT RTA=LZELTHEALET,
& 8-3. RN A—%

RERTA—F & 5%
YNPAL- A8 il 12V (BE¥EfHE), 4V ~ 36V ZOZR—2 T K 36V Tl L TEIEL £
H B 5V EHSNDEEA T v ar
Hi 7 T3 i b 1A E AT
A F TR 2MHz
BRAMREOE—R BV X FIEE
AR NT DL AF—T Il T4 T var
8.2.2 FHG R FIE

8.2.21 R v F U Rk D=ER

AA v F LT AP OFBR T, B REFFHBIROYFAXLEDR — R AT L0 FET, AT L T JH R A KL T5
b AT U THRRITAD U, — RIS AT DR PELIRVET, — . AT U7 A EEELTHE /RO
A B DREE g T o R CEB IR DT- IV R NRERE S FIREL R0 ET, 2RI Tl 2MHz & ff
FALET, RT IBHFLOBIREOZEMICOWTIE, 7 ar 7.3.312BBLTLIEEN,

8.222 4 ¥4 U5 DR

ALY BETRINT DD DIINT AR FIA L F X ALRNER T, HOE —7 Y — E—7 S 27X V7 )IVE
TN T NARZD I KN TIEB TR ERED 20%~40% OFPHIINELINC, A F 72 ZRINLET, ZOT A ATHIH
AREZ B RER IS I K AR ETR DO ST NI NSINT Z ) r—2ar DA Th, Uy 7 VERERINT AT T
INARD Fg KT 2L TS0, 4/5 B ADEERETHIZIE, A8 %{ﬁﬁﬁ LET, T KIZANZ I X2EF
Vo7 ND—t 7 =TT, ZOFITIE, K=0.25 Z#IRL T, L =583uH OA XI5 25RO ET, AEHEE T
o5 5.6uH ZE/IRLE T,

VN = V. v
(ViN = Vour) OUT (8)

L =
fsw XK XIgyuTmax ~ VIN

BAEPIICIX, A F 72O EFIETEMK L AT AR 2y F OBEFRHIRE lns.um BA EICTD2H0ERHVES (7
ar 6.5 M), TORIITHIUR, HAOBERFIZHA X 7 EBRERLI2NIINTR0ET, X 7XOaT #hfa
ML, AF 72 AFIEFITNSVEITIR T L, A X 72 ERITAIELUET, N — Bl BRAE I s m 1. BT
MEAELDDLWIINTEHFFENTOWDEIIN R A X IE R T 52 CEMMEN2IE T2 REERHVET, ZOH)
TRIEE S OB D72 BB A REMEN BV FE T, Lizi> T, A Z 7 X2 E S 720 L TIZEN, 7= T A a7 #F
EERAUT-A L F 72 IR S FEF I RWE T A, a7 ATl BT I/ NEN T, B a TR
TRBURRHE A R T T | A X I B DB ER S OFEEMR M CEE T, 72720, JEMa 713K IMHz 28 2 2 84T
AT HERNBKELZDET, DT UL T, A F 7 X OB, EARFEOY —7 A 7 X EFO I IRAELDH /)N
SKRBIRNIDITTDBERDHVET,
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Sy BRI FE IR % RIS DT DI /INA 77 2 ZfEE L9 2L TRObNET

v
Linin = M X % ©)
ZZT:

« M=0.86

X9 TILEGRBE DAL E M RIS D7D (LB R BRI i /A L 7 2 AN E RS TOET A3, Tl TIEFHA
SNIIR/AMED 2 5 1 LA B DAL 5 2 A8 IN T H 2 L2 M<KHEREL TUVvEd, ZoO@IRICKD, MM OFFA 2, IREE
b, WERNEDEMZZEL T, it~ — VUi e TEET,

8.2.23 HharF Y nER

LMR60410-Q1 7 /5 A1, e —RHI HRUCLD | LG AL 2 22 L B RA ML & b e CBIECX
+, DA BB T H A0 ) T R T 2 B B L £, AR, DL F 0&5 78 38 M AE 3 R |
WAL ET

. ERRIEBER O N EIEY 7 L0 i

. BERBIEAIEE LS LE DI N BIEOF — A= a— BT LS — L a—h

. L—TFLEN

EFIRETOEER, A X 7XTAFI ZAREREMELET, 2O ZAERDO AC #0131 EHEICE-> T
AWEV TSI, DC # I3 AMETEIBLET, HIREZTILD AC B, ZORBEOHEMES T (ESR) 1%,
ELOL M NEBIEVy I NMCH G LET, U TOXEFEHL T, TEOHNIAEEICH L THLEREY —7 V— B —JDH
NEEVY 7 NV EE RIS DI LN TEET:

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

o A =t —2 YV — =D E I ZE

3.3V BLV 5V BT HER R I 3 7 EIZ DWW T, # 8-2 2L TS, ZofITiE, 1
EHD 22uF @t oIyv a7 o3, BMERASNTOET, O EESCAL T o 7 JEREEOBRFHI DN T,
a7 o O RE T DERO ¥ L LT WEBENCH ZF| I T& %7,

ERZIE . BEISE N — TN~ — VAR B A 5250 ar T o, ARBET ANB LR —F
BRIXX, FFE ORRGFHERAET DI ED HIETHY, 77V r—a B BEICBATTHRNCL T B T T4 ENRHYE
T, MERHAIBEIIINA T BNONS®IIvrar oY EidE 758, @R /ARXDBEICER Y HET, /&
Wr—2Z YA AT InF~100nF OFPHDETIv T aFoHE, A X 729 R O EEMASTRK TS oA
AR HDICIEF IS H E T,

FEAEDETIVT T UV OEMNRBEEIL, ERSNZEDOa T U OERMELOBITDINNSWVETY,
WENT2FT RTCOar T oV OMMIEE BET AV —T40 7 BIET AL —T 4> 7 T HERLET, & 8-2 1%, H
L —RD 16V, XTR 2> T OREMRT AL —T 40 T2 RNEL THERSNTWET, IVIRWEEER, FEH
L —R, FITIVEWIRE KO T o 235856 RSB SN TOEIVEZLDay T o303
W72 B RIREER BN FE T,

8224 AhaA T UDER

ANz FoE 2 SOBEERBERER R7-LET, 1 D HIZ. LMR60410-Q1 &, AT LD A ST 4Z~D N F1EE
Vo7 VT 52T, 2 DEITE B /A X R T 2L TT, b 2 DOBEREN, Bl x4 D37 %
THZETRORMICEESINE T, £ 8-4 2B TLIEEL,
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K84. AharFYy

SN IR U

ZOALTFUFIAL T L T RHCR AT D E AW AR BT DI LES, 3T o, #E
=V FFTBRY LMR60410-Q1 7 /SA ADELIELE L £ 7, EMARRRIVBAEOIIINEETT,
CiN_HF 0.1pF BN AT WAL =51, M EI 72V 7 ISR DB A 00 £, o F o4
13 ANy T UDSEEEET DY AT AT ANy TUBEICSSENDTZD, T A AL AV LAY Tl
50V UL EDOEMEHELEL QET,

ZOREIL, HAOAMOBEISER T2 AV 7 LR IE D7 OIERALET, Cy /ST ED
b VAT AMREIESME T TEIEL T 5 A IS, AMHRIERHCA N ELEIME T L TYAT LRIy RS
Cin 4.7uF NDHARMERHVET, THFHP R AL AL ALY TIE, LMR60410-Q1 7 /3 A AD UL Tl 4.7uF ZHESEL
TWET, ZOar 7 oI Ny T UL EBEEET A AT AT Ay TVEEICILINDTD, 7%
R AR ALY T BOV UL O ER AL CQET,

[3 8-4)IT7RSND Cin_wr BEU Cy DIEIE, IFEAE DT TV r—va THEMATEET, FEDANEEY Y7 L3
R EE XM A EAL TRER AN EEFRL TS0,

D x (1 —-D) xIgyT

Ciy =
IN'= ""AVIN_pp X Fsw

(11)
ZZT:

s D=TFa—T44 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
TEHIEEFERLET,

1 Vout 2 2
IIN_RMS_max = lout X \/D X(1-D)+ 45X (m) X(1-D)"xD (12)

8.2257— bR FS5vyF a2FH (CBOOT) DETE

T —h ATy A F oW (Ceoor) 1%, BOOT E2& SW B L DREICHHRE L, /A AN MOSFET D4 — B4 ik
WHBLET, ZoarF o, BELV— A RETEY LMR60410-Q1 OEICEBELE T, 7% R A L AYILAY T
1. 10V L ED 100nF & SE v T3y 7 av oL Qo0vET,

8.226 AIEN—a VHADFBERET/NAY

LMR60410-Q1 7 A AL, EE M IEEE—REIEAEH ) EEE—RNCEET IOk TEET, 731 &
DOFEILAIHER M E & CHRESNEEH WEIE 0SS, HIEEL— VA FB B EERER T 57200 T, tho
HEBERLELSAIE MABEL— AT RORIC FB Er a2l S LT A0 ERPIC IV a3 ELET, &
O3 ZHHAL T, BED IR LR CTIRETHOH B EEHELET,

R
VOUT = VFB X (1 + %) (1 3)
Floix, H1EIEE Regt BEICHO > TS5 AL, 14 2 H L T Regg OfEZFHRLET,
\'%
RpBB = RppT X ﬁ (14)

HH RrgT 121% 100kQ MEASNAZLIZEEL TLIEEN,
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8.2.26.1 74— FZx7— K 3>7>% (CFF) DZiR

THEEATRE 72 ) BIERE RS ML BRI, 74— R 74U —K a7 (CFF) % Regt SAFFNCEIE L C, i EMERE
ENV—T N~ =D W ECEET, [N IIESE, 77— R 740 — R 22724572 DC/DC =2 3—%
DV BEDRB )T 7V r—2rm3 L —NE, 74— R 747 —K a7 o OFEBRIZESLHET,

8.2.2.7 Rpy - PGOOD 77 v FiE#Hi

PGOOD v IEEMHE LT 64 —7 2 RLAVH )T, MEITST T, 100kQ OfFta i H L CEbl /e
BEEICTNT T AZENTEET, PGOOD B OHEE T )L 7 P EBIEPAICOWTIL, Y ar 6.3 KL
TLIZEW, HE B2 DMOZEEEHEOT-OIZ, FEROEEZ NS REMENHY £,
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823 77— 3 2 HIkR

LT OFHET, 4 8-1 IR IEIRICE A SNET . ZALDNTA—ZIT I FR TIEDVFE Ay (TRAILTEFED S
KL TOET, FHTRLR DR IRY | RO S S ET, Vi = 12V, Ta = 25°C,

100 | 100
90 =11 90 p= g piin
80 |0 80 A gl
U LT /’ U / d
| — _— 70
—~ 70 ~ /
8 £ 60
> 60 >
g g 50 /
S 5 o
e £ 40
Y40 u / /1 I/
30 y
30 — Vin =8V, Auto Vi /1 — Viy = 8V, FPWM
— Vv = 12V, Auto 20 Py — Viy = 12V, FPWM
20 — VN = 24V, Auto 10 = P — Vin =24V, FPWM
—— VN = 36V, Auto //f_:::—” — VN = 36V, FPWM
10 0 ==
0.0010.002 0.005 0.01 0.02 0.05 0.1 0.20.3 05 1 0.001 0.005 0.02 0.05 0.1 020305 1 2
Load Current (A) Load Current (A)
TAAZAOFE = 5V ) E—k=HH TAAADOFEE = 5V A £—k = FPWM
1A 1A
Fsw = 2MHz Fsw = 2MHz
B 8-2. %h=E B 8-3. %h=E
100 100
= 9 —+
90 —T 1] /// — T
80 — 80 A
. 70 —~ /’ 4
s 2 60 A
5 60 5 »avi
s 5 0 Wavs
— 50 ——
& £ 40 // L /
30
30 — V)N =8V, Auto N / — V)N =8V, FPWM
— Vjy = 12V, Auto 20 7 pZgl —— Viy =12V, FPWM
20 — V| = 24V, Auto 10 il — VN = 24V, FPWM
—— Vin = 36V, Auto = —— Vi =36V, FPWM
10 0
0.0010.002 0.005 0.01 0.02 0.05 0.1 0.20.3 05 1 0.0010.002 0.005 0.01 0.02 0.05 0.1 0.20.3 0.5 1
Load Current (A) Load Current (A)
T RAADFERE = 5V i) E—N = gE#) T RAADFEIH = 5V 7] +—K =FPWM
1A 1A
Fsw = 400kHz Fsw = 400kHz
£ 8-4. %h=E B 8-5. ¥h=E
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100
90 _’%==Ei
90 by
w0 [ ; By 80 // 7 % /:—_
[ — — T 70 ,// e
70 R Y
£ 60 2 60 DL/
g 50 g %0 va //
£ 40 e 40 /
w w /1 /
30 30 v
— Vn =8V, Auto / — Vn=8V
20 —— Viy =12V, Auto 2 — V=12V
10 — V)n = 24V, Auto 10 — — ViN =24V
—— V)N =36V, Aut =] — V| = 36V
o IN uto o = == IN
0.0010.002 0.005 0.01 0.02 0.05 0.1 0.20.3 05 1 0.0010.002 0.005 0.01 0.02 0.05 0.1 0.20.3 0.5 1
Load Current (A) Load Current (A)
T RAADFERE = 3.3V HH E—R = g T RAADFEIH = 3.3V i £—F = FPWM
1A 1A
Fsw = 2MHz Fsw = 2MHz
B 8-6. %hE K 8-7. %h=E
100 100
90 90
80 ;”——-- 80 /’/ AT
| — Y //’ /
70 70 A
S S A
S 60 S 60 A
5 3 /| /
S 50 S 50
E::_’ 40 a‘:" 40 /
i i /
30 30 A
— VN =8V, Auto VI — Vin =8V, FPWM
20 — Vi =12V, Auto 20 A — Vi =12V, FPWM
10 — VN = 24V, Auto 10 iy Zel® — VN = 24V, FPWM
—— V)N =36V, Auto 1 _——1] —— VN = 36V, FPWM
0 0
0.0010.002 0.005 0.01 0.02 0.05 0.1 0.20.3 05 1 0.0010.002 0.005 0.01 0.02 0.05 0.1 0.203 05 1
Load Current (A) Load Current (A)
TAAAOHEE = 3.3V E—K=HE) TAAAOFEE = 3.3V I E—F = FPWM
1A 1A
Fsw = 400kHz Fsw = 400kHz
& 8-8. %hE B 8-9. %h=E
5 5.2
4.995 42 i
- 777
4.99 :2 ///////
< 4.985 s 4 77
< < 42 /77
S 498 S 4 777
8 8 //
S 4975 S 38 A
5 5 36 7
3 497 2 ///
= 5 34 77
O  4.965 O 3224/
496 — V=8V 327
: — V=12V 2877 — lour=0A
4.955 — Vi =24V / — lout = 0.5A
—— VN =36V 2.6 — lout = 1A
495 2.4
0 01 02 03 04 05 06 07 08 09 1 3 35 4 45 5 55 6 65 7 75 8
Load Current (A) Input Voltage (V)
F XA ZDTESE = 5V i/ E£—RK = FPWM F XA ADTESE = 5V 77 £—RK = FPWM
1A 1A
Fsw = 2MHz Fsw = 2MHz
B8-10.A— R L¥al—>ar B 8-11. FAy 77U MERE
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0 01 02 03 04 05 06 07 08 09 1
Load Current (A)

5V Hi A
Few = 2MHz

VIN =12V ET—K= E'@J

8-14. AAyF/AEHLEO— REREOBMR

35 3.35
3.4 3.34
33 —= 3.33
- 32 // S 3.32
= 31 S 3.31
8 /| 3
5 3 o 33
3 |/ >
QT 29 3 329
S 5
- 28 S 328
h— V|N =8V
27 — lour=0A 321 — V=12V
26 — lour =0.5A 3.26 — ViN=24V
— louT = 1A — V)N =36V
25 .
3 32 34 36 38 4 42 44 46 48 5 0.0010.002 0.005 0.01 0.02 0.05 0.1 0203 05 1
Input Voltage (V) Load Current (A)
TRAADFESE = 3.3V H7 £—K = FPWM T ISNAADTESA = 3.3V HA £—K = FPWM
1A 1A
Few = 2MHz Few = 2MHz
B 8-12. KAy F7V ME E813. O0—RK L¥alb—>3»
2200 2500
2000 2250
< 1800 < 2000
ju T
£ 1600 < 1750
> >
2 1400 2 1500
S 1200 3
g g 1250
= 1000 T
:cgn 800 g 1000
S S 750
£ 600 2
@ 400 @ 500
200 250 J
0 0

4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36
Input Voltage (V)

TAAADOFEEH = 5V A ET-RF=HE)
1A
V|N =12V st =2MHz IOUT =1A

B 8-15. AA v F VBB EANERE L DOMR

Tek Prevu
4
[yvi
e
VOUT; vl
[3){PGooD
@ 500V 2 3.00ms 250KS/s @ 7
@ 200V 10k points 6.50 V
Value Mean Min Max Std Dev 6 Nov 2024
@ Frequency ———-.Hz No period found 17:39:39
TAAZORH = 3.3V N £—F = FPWM
1A
Fow = 2MHz

X 8-16. R¥—+r7 v

Tek Stop
\ .
[T{VIN \‘“‘
FHVOUT
w
(3}PGOOD
@ 500V 2 20.0ms 50.0KS/s @
@ 200V 10k points 2.50
value Mean Min Max Std Dev 6 Nov 2024
@ Frequency ———-.Hz No period found 17:44:35
TOSAADTSE = 3.3V iih E—F = FPWM
1A
Few = 2MHz

K 8-17. ¥y b
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Tek Stop Tek Prevu
ﬁwﬂmﬂ”———mﬁw mp.ummmmmmm

]

S— —d

[@1ouT: L————————+ [@1ouT
O Y a wonn JE e ol | (P @ iman L0 e Semalieie )
FSNAADTEEE = 5V 77 E—FK = FPWM FTONAADTELE = 5V Hi 7 E£—K = FPWM
1A 1A
Few = 2MHz Few = 2MHz
K 8-18. 0A ~ 1A DATHRE £ 8-19. 0.5A ~ 1A DAFHBE
Tek Stop Tek Stop

ﬁvaﬁmwmwﬂ-&mmmmwmwwww

@]OUTNWJ

N

@fiouT
100mv 400 2.50MS/ S 50.0mv & 400 2.50MS/ ra
® " @ 1.00ACQ ][ 5 10k poinsts zomA ® " @ 1.00AQ J[ 5 10k poinsts zomA
Value Mean Min Max Std Dev 6 Nov 2024 Value Mean Min Max Std Dev 6 Nov 2024
@ Frequency 357.1kHz Low resolution }[18:09:03 ] @ Frequency 38.46kHz  Low signal amplitude }[18:16:02 ]
TAAADFEH = 3.3V E—F = FPWM TOAADOFESE = 3.3V ) £—F = FPWM
1A 1A
Fow = 2MHz Few = 2MHz
8-20. 0A ~ 1A DRTHIBE 8-21. 0.5A ~ 1A DETBE
Tek Stop Tek Prevu
BvouT BloUT ’ '
[@ylouT [@jflouT! . . .
40.0 25.0kS/: A" 40.0 25.0ks/ r
@ 1.00vV @ 500mAQ j[ i 10k poi:ts g(]mv @ 1.00v @ 500mAQ ][ i 10k poirs|ts ?44 v
value Mean Min Max std Dev ][ 3 Dec 2024] value Mean Min Max std Dev l 3 Dec 2024]
@ Vax 1.91A 1.34 650m 2.01 635m 15:36:06 @ Vax 1.89 A 1.68 70.0m 1.93 573m 15:49:52
T RAADFERH = 3.3V HH E—F =FPWM T RAADFEIH = 3.3V i E—F = FPWM
1A 1A
Fow = 2MHz Few = 2MHz

8-22. HEIRRE

8-23. |iIgMS5DMEE

BHEHZBTT 57— o2 (BB EPY) &35
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RBW (CISPR) 9 kHz MT 100 ms.
Input AC Att 10 d8_ Preamp OFF _Step TD Scan
Scan @1Pk Clrw@5Av Clrw
Timit Chefk |
Line EN 53025 Automptive Voitand Pass
80 0B FN 55025 Automnptive Voltane PASS

1MHEASS T10MHz

[EN 55025 Auton(otive Voltage|PK Class 5

50 oy

[EN 55025 Automotive Voltage AV Class 5

30 dap

LV
20 ciL e

Vi
10 dBp
: Y. -
: VRPN AT
¥ A
waETy

0 ey

_10 dey

-20 dBy

iz
Stop 30.0 MHZ
LRI LS

Start 150.0 kHz
LS

Vour =5V

Fsw = 2MHz
JE A3 1 150kHz ~ 30MHz

lout = 1A

X 8-24. {zi& EMI & CISPR25 $IRREL DBIE (%: E
—J{E8B. #: F¥HESB). LMR60410QEVM

RBW (CISPR) 120 kHz MT 100 ms
Input AC At 10de Preamp OFF Step TD Scan
Scan @ 1Pk CIrw@5Av Clrw.
N S30ATEaekive Voltage AV Class 5 100 MHz
Line EN 55025 Automotive Yoltage PA;
80 B EN 55025 Automotive Voltage PASS
70 dey
60 dey
50 dey
40 dey
30 dey :
1
di = . fraret T
2R A, A g gt TR W T yRYErTET. R e
R T AT AT S
0 dey
-10d
20
: his
Start 30.0 MHz Stop 108.0 MHz

JE W F A 3 :30MHZ ~ 108MHz

8-25. {5i#l EMI & CISPR25 HIFR{E &~ DBIR (%: €
—J{EB. #: FHIES). LMR60410QEVM

RBW (CIGPR) 0 kHz MT 100 ms
Input _AC _Att 10ds Preamp OFF Step TD Scan
Scan @1Pk Clrw@5Av Clrw

Limit Chelk TMHEASS 10 MHz
Line EN 55025 Automptive Yoltand Pass :
80 B EN 53025 Autorn PASS

Vottand

35555 Autonfotive vortaos

60 dey

[N 55025 Automotive Valtage AV Class 5 |

40 dap - - } — : N

50 By
VA

2o dey
'

10 dap

0 dey

-10 deys

-20 dBy

his
Stop 30.0 MHz

Start 150.0 KHz

VOUT =3.3V

FSW =2MHz
JE W FaA 31 150kHZ ~ 30MHZz

lout = 1A

[ 8-26. {5i& EMI & CISPR25 fHIBR{EE DRI (% : €
—J{E8. & ¥HES). LMR60410QEVM

RBW (CISPR) 120 kHz MT 100 ms
Input_AC At 10dB Preamp  OFF _Step TD Scan
Scan @1Pk Crw@SAy Cirw
N SI0aREaiestive Voltage AV Class 5 100 MHz
Line EN 55025 Au
80 dPHys EN 55025 Automotive Voltage PASS
70 da
60 dB
50 dey
40 dey i
30 da
L
| 20 BN o R A PNV Ve e W e S s i e
T T S P W T AT G e
0 deys
-10
20
.
Start 30.0 MHz Stop 108.0 MHz
L op opo )

FSW =2MHz
A AL AR :30MHZ ~ 108MHz

VOUT =3.3V IOUT =1A

8-27. {5i& EMI & CISPR25 HIfRE &L DBIR (%: E
—V{ES. 8 : Fi5ES). LMR60410QEVM

Vour = 3.3V Fsw = 2MHz

JE e $ A% 1 150kHZ ~ 30MHz

lout = 1A

[ 8-28. {58 EMI & CISPR25 HIFR{E & DBIR (B: E
—J{EB. & : RUE—-SES. & FHESE). £/
R—IV 7>FF. LMR60410QEVM

Vout = 3.3V Fsw = 2MHz

JE A 3 : 30MHZ ~ 200MHz

lout = 1A

8-29. {5i8 EMI & CISPR25 HIFRE L DEIR (B: B
— VBB, & BUE—JESB. & FHES). KF
NALAZHhI 7 »TF. LMR60410QEVM
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VOUT =3.3V

X 8-30. {8 EMI & CISPR25 HIFR{E & DBIR (B: E
— V{88, K : BUE—-/EE. & FHES) B2EE
NALAZHII 7»TF. LMR60410QEVM

uuuuu

FSW =2MHz
JE B $x A : 30MHzZ ~ 200MHz

loutr = 1A

8-31. {5i#l EMI & CISPR25 HIfR{E L DBIR (B: B
— V{8, & : BUE—J(ER. & FHES). K¥E
8,7 T+,

FSW =2MHz
JEHHE A/ :200MHzZ ~ 1GHz

lout = 1A

LMR60410QEVM

VOUT =3.3V

FSW = 2MHz
JE W ELA . 200MHZ ~ 1GHz

K 8-32. {zE EMI & CISPR25 BIFREL DBk (B : E—4EB. & : BUE—4SES. & : E5ES). EE

¥ 7 7 F. LMR60410QEVM

lout = 1A

LISN + VIN

N -

TCHL'H TCHU? TCHUG TCHLTA‘ TCBULK
L|SN_—_ _ .

%7 GND GND
8-33. E¥AH EMI 7 1 )V ¥ ARE
K85 EHEM 74 IR
Fsw(kHz) CriLt1(MF) CriLt2(MF) CriLt3(MF) CriLt4(MF) Lrir(pH) CguLk(MF)
2000 2.2 2.2 DNP DNP 2.2 47

32 BN 57 1 — N2 (DI RB R Gbe) 225
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. VIN BOOT
100nF
4.7uF 100nF
L1
T | o
PGND — — PGND
U1 l PGND
MODE/
SYNC FB
~ PGND 100kQ VOUT
RT PG AN
RT PGND
~ PGND — PGND
X 8-34. 7 7V —< 3 »EEH
= 8-6. KXW LET TV r—2 a3 v OEMEETEDN /= BOM
u1 Fsw (kHz) Vour (V) L1 (uH) I5F5 Cour (MF) RT (kQ)
LMR604105SRAKRQ1 2000 5 5.6 2x10 15.2
LMR604103SRAKRQ1 2000 3.3 5.6 2x10 15.2

8IREADRAM 50574

o MR R ERREBIEL I EE A,

e ESD V—T7 7 &BilaL IR0 ERA,

o HELETENESRMFAEEL CIIR0EE A,

+ EN. RT.MODE/SYNC A&7 a—F 4 712U TLIEEN,

o HIVEENSANNETEEBZI2WNIINC, F27 T RETRIGRNIIIZLTLTEZN,

o XFHEEFERICHETE AR, 20T —F L —NMIGEHIN TOD T X TOHART AL EHER R HE - TLES
W TIOT7 F U r—ay o D=7 R, 3 BLONPCB LA T ROFEiZ YR —K N C, 70y =/ O %

L/i‘é‘o
o ®Iar 921 1THIENOEEESIRL TIEE N,
4 BRICEAT S HBEIF

ATJEBIROFEIX, 207 —# 2 —MIREHMSN TOLHERRICHE S L CODRENRHY £, o, AERIT, AfRE
DUFX 2L —H M EIR AN Ei e e TEOBERDHVET, FHATERIT, ROXEHE->TRELHIENTEE
D

\Y I
IIn= % (15)
o7,
n L=,
LXal —HERWNWT A7 PCB /2 — 2 TANERIZHEG L CODEE IR, BRI/ EREE EBL T 57O IR B 72k

BEONMETT, AN —TNOEHEE A2 72 AU, L X 2L —ZOEMEICEZE L KT B EhRHET,
FE AR IR AT AL ESR I3y 7 ANy F ot e AEhHICI > TR ERELIERIKEZEKL. LXal
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— XD NI TOMEEEMEPEDJFN L7225 I REE NSV F3, FAERPUL, HICARFERIE S Mb-7-FEIZ, VIN B
DEEMET T DHRERDAREMENHVE T, 77U —ar B/ AT EBIEISEVMETEEL TWD A, 20K
TIZE T F oL = RBRIIC S vy ML, Uy NSNS AREMEN S E7°, O L) 7 MEE fRR 5 e #50K
1T ANEFENSL X 2L —2 ETORHBELZHIIR, F3 T30 7 EWINCT A= ARF AN D N jar T a4
HAEFE$TH2L T, ZOMOa T30 ESR IIZHERIERW 2D . AJTHIRREIE ORI O — — 2—hD
RN T, @ EOFPH 20uF ~ 100uF THIUZ AN EESEDLDOIC 4T, RERAHEIE TS A
TEEEZEUIREBICRFFCEET,

VAT LT EEOMOEFBHEEEL T, LY 2L —HDRNA T TANEBMEDONDLGAENHVET, ZTOBIT, EE
ESEEFH LW e REEMIZ D72 RNH A REE R HY . Lk OB RO —RKELRVEET, AN-2162/DC/DC =2/3N—%
[ENT R EMI DFF L DT 7 ) r—ay J—R Tl AT 7 X ab—F D N7 (N2 573G DRI
BT ORREEABIT L TVET,

Ao T, 2o =D ANNCEBIEBTEY 7L ¥ (TVS) BMEDITWET, 20K FOREICIE, ATy 73y
IRV ZEF LD (FAVRZT) RV ET, TRV R AL RV AT TlL, ZOEAT DR Z ST A 2D %
LR QW ER A, ZOXAT D TVS MEBIT 5L, 770 7 BEITHEF IR MEICR TLET, ZOBENLFal—
ZOMIEEIOBIENG S a7 AR T S22 BLTAIC» > THELEY . ZORES2VEfR
3 TAARHEGEE G A D TREMADHV ET,

8517V k
851 LA7D FDIHAL K51 >

DC/DC =2 /3"—%®D PCB L AT UNI, NG EREE FZH T 57-DICEETY, PCB LA 7T UM R 286,
W IEZR [ R B OB E DT L7 B Al REME R H D 4, a0 R—Z RN HEYNIL X 2L — L TWDEE T, PCB LA
TURNAANEY) T, B G LB TERVEREFEVIEB VRN AELLAREESHVET, IHIZ, ¥ 2L —F D EMI
PEREIL, PCB LA 7T U hD B Z R ELZITE T, (REaL N—Z|ZB1T% PCB Db EEARMEREIL. A )T o4
BIRY 7 RIZE> TR SIAL—7"TF (X 8-35 5 M), ZON—TIZIE, NE—2 DAL I E AT HELTK
EIMIEE T AR AESE D AREE NS D KR BEER AN ET, TOOZELRVIBEE L (X, 22 /=D IE
WREERZTET, 2OZEnh, 2O —THNOE —ANFELELL T, V—F A TELRY/ISL ., FEA
BB AT AL ERBHYET, X 8-36 1L, LMR60410-Q1 OB SHOHERL A7 M kL TWET,

o ABzm T2 E, VIN 5408 GND E2AZ TEBRIITSIF THIEL TS0,

o Cpoot > T HTITIL Y N =22 fEH L F T, Caoot 2T v Hid, TAAADTELRYUTLIZ, BOOT BLW
SW B ANZHELS TIRDJAVWRZ — 2 TRUE L £ 7,

o IFEDIEET, KTNARD FB E D TESE1T U <ICAE L T, Reges RegTs Crr (F. A T2556 . A7 A
A ZERSEAHT CRLE L £, FB BX U GND ~D#EfiIL, BT 2MERHY, 2O ART RAADZENLDE
ANGEHFARERBHVET, Vour ~DOHEERiIL, 2V ELBRoThnFENERA, 2L, BHE D/ X — 1%, L¥a
L —HDIFER I ER B S TDAREMERDHD TR TO/AXE (SW /—R72L) O <IZITBERRL 72 v TL72

éb\o
o ANED1 DFtoT, LaED 1 DD TR T —FHE L ET, ZOT V=%, AR VR BRI L
L THEREL £

* VIN, VOUT, GND (Z/Z/AV WNE— 2O E T, AL 3= D NS EI TR TOT X TOELERE F 2K
L. 2hF a2 Kb T5728 ., ZNOORRRITI TELZE TR D E- T ICTAMLENRHDET,

o HERE—P DD IC A5 PCB BEIEFERL FE T, e KA BT S PHIRE I R A -7 1K Roya ZEHL9
B128 ., oy 7esifEmAE A R L T<7ESW, PCB O EEETEIL 2 A AFTE L L, &K TH 1 A AL EET D
VERHDET, PCB X FHIBE OB Z AL QOB 5EA 1 (HESEERGE), —~/L BT L NEB OEYLE S T
R 7L — AT D ENTEET,

o RS T BT NISIREFET, SW BB A F T AT AERTEENL ., TXAET AL DA LET,
R, i EMI 2RI 5720, 20/ — RO E B Z Mt T 20 ERHET,

FOMDEHEILTARTAANIDONTIL, LD PCB LA TUNEEHE SR TLIZEEN,

o RATFLTEWLAT IO AT T TV —ar LR —h
» Simple Switcher PCB L1/ 7D h AN 7427 7V /r—ay LiR—h
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o [ HBORES - Lo T DEEFIH eI —
o LMA4360x 55 TN LMA600x (ZLSIEEH EMI Lo 7D FDREEET 7V r— a0 LiR—hb

/V 0 VIN

CIN __ sw o——YYN_

k o GND
1

K 8-35. B BEEFOERIN—F

8511405V REY—<I FU—VICHTREESER

AR DI, THF VPR A ANV AV TIE, FEEOWT N EY IR TI0R FL—r b TE A2 82 HESEL
b‘iT TR T E AR B Z TR0 T W R — AT — VR BRI E T, 2, VTR TL—
%, HIEEEISRT LT ff&/4’;<0))7TV/xEﬁu%ﬁ‘m1 LET, PGND v°i3. NEe—4% AR MOSFET 21T D

V—ATY, ZOEANIANBIOM 12> 7o O 7 7 RIZEEE T 20BN HVET, PGND IZIZAA T 7 )H

BENCBITD/AXDEENTEY, ARMEENICLVRS> KAGAERHVET,

TR A AL A NAV L, TTA~) =<)L 7XZALELTIC @ PGND 2L T 07T /"M A b—ho o724t
THIEEHEEL COVET, ——~ L E 7L, PGND B2 0 FIZHSEICELE T2 ENHY £, I KO 42155
720 I FEBI R FEOVAT L 770K TL— N U CRIBEZR IRV 2L O HHLET, 7F A A AL
AT, SEDR EDBLL T DL > TS 4 R E A T2I0HEE L T vEd 202 / 10z / 10z / 202, +43
TR OHITE L@ 72V AT U N AT 4 8RR T, ARA B — X U AOEEE, WY — VR IREGREA
FEHLET,

A PCB ixiticBd o)y —A:

o [JAN-2020 1 2 T1375<, BTEDi#k RIS SEF 777V r—ay J—h

o [EEHNR N — TR R DB & FEH] T 5720 DI L1 T O DA77V r—ay J—h
o [EEKFBTNIC N — S DG I T Y r— g L — ]

o [JLMA43603 5L LMA3602 |2 )5 7B 77 7 r—ay J—b

o [PowerPAD™ ZifFttit (LN r— 2 7 7V r—ay LR —h

» [PowerPAD DRij (& /AT 7V r—yay J—h

o THELOEGEMAEEDAEH ST 7V r—ay LAR—h
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852 L1470 A

8-36 (2. LMR60410-Q1 DR L AT U MIAVRENTOET,

A
3
FB

m
4

o
o
o
o
o

!

=)

0 0
0000 ©
0000
000

o

K 8-36. LA 7Y
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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

A NEPAC AP RS il b o/ A b Eﬁ#é%ﬂwx-4‘/?‘//»;&‘/“/0)&#&%&;*\ B EIIT XV A ARV LA
VOB - R RSN DG A I BR A, R e =T L 1T RO m A I B T A R
—R e =T BT RAD R OD%EH%:“%?“%%@T XHDFERA,

9.1.2 T/IN1A XD B HE

%] 9-1 |2, LMR60410-Q1 O 7 A A BHIZRLET, HNV TV ROFFRIZOWTE, BV ar 4 #5RLUTKTE
SYAN {HJO)ZL7 2 alr OFEMERARRIIZ oW TIE, TR A AV LAY ORRFEABE £721F 7% 2 A2V L
AV D E2E iR —h 74 —TF LB TELIZIWN, I/ MNECEENEASNET,

LMR604 XX X X X RAKR Q1
| ] 1 l

MAX OUTPUT FIXED VOUT SPREAD SPECTRUM PACKAGE AUTOMOTIVE
CURRENT 3:3.3V S: Enabled RAKR = WQFN-HR  GRADE
06: 0.6A 5: 5V No Character: Disabled 9-pin large reel
10: 1A VARIANT
No Character: ‘A’ variant
B: ‘B’ variant

B 9-1. F/NA RADEp&iRAY

9.2 RFa Ay bDYR—F
9.2.1 BEEH
BEEEHI OV TIE, L FEZ L TLEEN,

o THXVRALRINVAY  AN-MA AL TF L T EIRDLV AT INDIHTARTGA L NT TV or—ar J—h

o TEXY R AL AVILALY  [LM4A360x BLTUN LM4A600x (2 LA EMI LA T O RO ek et ] 7 7V r—a
v )=k

o TRV RAUAYNVAY [MEBIROEE - LATUNOBEFH] T 7V r—ay J—h

o THXV AR ARV VALY AN-1229[ Simple Switcher PCB L' A7 Uk HARTA L N7 7V /r—ay /—h

o TRV RALARINAY LW BGH R EO R ] 7 7V r—ay /—h

o TEXHRALAYNLAY [PowerPAD™ A7 FVAr— gy J—h

o TXV R AL AV AY [EEER LI Ry r— PowerPAD™ 7 ) /r— 9 J—h

o THEYRARALAVINLAY [LMA3603 L LM4A3602 2 L= B #Gk e 7 7V r—ay /—hk

o TEYAALAYILAY  HERBINIC RSy —Y OBGHIEIE T Y — gy J—h

o THXV R ARV LAY AN-2020[ 18 ETlEel BIEOR R L8 G 7 7V r—vay /—h

o THXVARALRAYNLAY  AN-1520[ FE /SR Ror —U Tl RO A2 FZR T D720 DFEMWL AT IS HA
RI7Z 7V —ay J—h

o FTHRHRALUAVILAY [DC-DC T R —ZNED(EE EMI ~Off B2kt L7 7V r—3say J—k

o THRYRALRYILANY Fﬁ{m% R EER R OB R w17 7 r—2ay /—h

o TRV RALARINAY [T4—RT74T—R a7 P EONEHIIAHIESILD de-de a3 —F D g%
O] T 7V r—ay 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
VALY DR ESZ IR TLTEENY,

9.5 FR

HotRod™, PowerPAD™, and 7 A+ AL AL A E2E™ are trademarks of Texas Instruments.
TRCOPEGEL, TNENOFTAEEICRBLET,

0.6 HETMEICBT ZEEEE
ZDIC 1%, ESD I2d» THHB T AW REMEN DD FT, TR Y R AL AV N AV, IC BRI BRI H I O E A2 L
A EHEELET, ELOBOROBLOREFIEICEDRVEE . 7 A A& 5B 2N B ET,
A\ ESD ICEBMHEIE, DT DR MREIE T DT A AD TR E CHIGI D0 E T, K72 IC DG, /$TA—FHD T
ICEALT BT TARSNTOB N DIND WD B0, RS RA LT <o TV ET,

9.7 AE
TR A AL AR LAY FHEE ZOHFEEIZIT, HEECKEDO —ERBLOERNGLHINTWET,
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10 SXFTIREE
BRE S ERREOFFIIUGETER L CWET, ZOWGTEREIT R FERIZEL QO ET,
Changes from Revision B (March 2026) to Revision C (August 2026) Page
o RFaAN ZAMNVORE, BIOWEE7S 202 MINT 1 AT YO HFEEZBIMLUELT e 1
o BFREIIVaVICEBIZELSDE L HHT 7SA A IBIUELT et 1
o KR B ar Oy "N ERE SUA D5 SEUA I T HTL F LT e 1
+ LMR604103SBRAKRQ1, LMR604103BRAKRQ1, 33X TN LMR604105BRAKRQ1 DT /XA R AT —H A% T /3

A A B DD B T I T BT L LT ettt e 3
o FTNRAADEES I ar B ERELE S LMR604103RAKRQ1 X1 LMR604105RAKRQT #HIFRLEL ... 3
o Ray 77U LOREICET s a HRMLT 5720127k A —heRay 7 7o NrLORIEEZ B HLEL

T e e eeeeeeeeeeeteeeeeteeeteeteeeeeeeaeaaaeeteeteteeteeeeeetaaaaaaneeteeteeeeeetaaaaaan————eeeeteeeeeeaaaaanan————raetaaaaaaan 13
o |ZHI1TH SYNC E—ROFAZEHL ., ST vy 7 O 8 B3R 2 it MODE/SYNC EZ I ................. 14
o DHGHNZEVEOHESRER G~ — U B B D DI AL F I E DB DITAL A TR (v, 23
Changes from Revision A (November 2025) to Revision B (March 2026) Page
o REFa AN ZANV, TRFE VAR, TR &7 ar b ZEN 1 AT YO HFEZHIBE (oo 1
e BRI ardOvry MU ETRE 0.65UA D5 0.THA LTI ot 1
o FiRE BT al AR I v T B RITB T DARA L REIBIN i 1
IR A /= N Q = o1 A ) Ll o L o (= | AT 1
o THERSIEIEE X 11238V T, RT B2 8 PGND OFIZ RT HEHTZ BN oot 1
DI ot CaN e el £ U N o 01 s B O Gy NV s (= L RPN 1
o TELAA L THEZE JPN D HOtROG 12 ™ FEAZIBMN oottt e et een e nee s e e s eenann e 1
o [BINNUTUR TARAAOE L ARE/R B AR & LR B BINUE LTS TSNS XD LI oo, 3
o THERT R ERS | AT SW BV OB EEEMARZFER T DRIEZ BN oo 6
N o CeE S o Nl = o (= | RSOOSR 6
N LT el - T PA I N A OV Y a2 (=1 | 7
o [EXRHIFHEIRD lg.sp 7 0.65uA (FEAEHE) 735 0.7PA (BEHEAE) ITZE T e 7
I AV O L L e e/ N a1 = (= ) | RO 9
o EIRHIR I, T2—T 4 AT NMZEDNAVARBIRGIREDO LB 2~ T BB IO ZEBMN e 15
. FX/\7F7ATIL%IJT\ RFERAA T2 7 BB EHEENEE . 16% 735 18% IZZE T v, 17
o [ARTRT AP T AT T DYERBE N T DM, 2 DOERZZZEN (i 17
. 8-1 MOLIEZHIFRL . AT HL T, MODE/SYNC B NI 728 4 BB e 22
o WAV TUHOBRT A HET DO Har T U OB 272 ab BT o 24
o TNAADMA TR E T T D BE TBI. et 37
o [BIEE RN T SNAU1T90 FL TN SNAUT9T DB HREBFZ BT ..o 37
Changes from Revision * (July 2025) to Revision A (November 2025) Page
o FFa2AUN ZAMVEBIOREE JVANMZ ZEN 1 20T A D HFEEIBI oo 1
o FTHRAADEESE 7T a D LMR604103SRAKRQT 735, 7L E 2 —1Ei R A HIBRLUELTZ e 3
. 8-15 DHAANVEF T, EHET D EMI 7 —X%&HIBR, # 8-6 ® LMR604103SRAKRQ1 @ BoM {#ia BN, 27
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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 ©)
@ ©)
LMR604103SRAKRQ1 Active Production ~ WQFN-HR (RAK) | 9 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 150 413SQ
LMR604105SBRAKRQ1 Active Production ~ WQFN-HR (RAK) | 9 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 150 15SBQ
LMR604105SRAKRQ1 Active Production ~ WQFN-HR (RAK) |9 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 150 415SQ

@ 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 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. 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.

OTHER QUALIFIED VERSIONS OF LMR60410-Q1 :
o Catalog : LMR60410
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https://www.ti.com/lit/szzq088
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NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| A0 |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
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 0O O 0O 0O 0O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 |
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)
LMR604103SRAKRQ1 | WQFN- RAK 9 3000 180.0 8.4 2.3 2.8 115 | 4.0 8.0 Q1
HR
LMR604105SBRAKRQ1 | WQFN- RAK 9 3000 180.0 8.4 2.3 2.8 115 | 4.0 8.0 Q1
HR
LMR604105SRAKRQ1 | WQFN- RAK 9 3000 180.0 8.4 2.3 2.8 115 | 4.0 8.0 Q1
HR
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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)

LMR604103SRAKRQ1 WQFN-HR RAK 9 3000 210.0 185.0 35.0
LMR604105SBRAKRQ1 WQFN-HR RAK 9 3000 210.0 185.0 35.0
LMR604105SRAKRQ1 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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