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LMR60410-Q1 3V ~ 36V, 1A, Hi#k. SEHEE. EEM., EEDF /S
YAICERBELEN/-FAEEREEEI > /IN—%

15K
o HEREZE XL
— HERERRRY AT LD FHIESL G EZFI H Af
fiE

BT 7V —armitic AEC-Q100 GRAER A+
- TOARAREZ L — R A B JE DR
-40°C~125°C

TRVNEEA B &P : 3V ~36V (#hkf i KAE 42V)

[ E 3.3V/ADJ BL5V/ADI D7 arF<7 )L H

NBIFA T a 235 A e

— A ) BRI 1V ~20V

IR R/ A IR ton (FEYEE 30ns)

KRBTV (EMI) BRI Tl :

— CISPR 25 752 5 el {ig i

— &AL B B2 A HotRod™ QFN /X /r—

— BERATNT DT v ar R AT EE

AA T 7 T 200kHZ~2.2MHz

FPWM, PFM, F7= 138150 &35 2 R 4 FIFH mTRE

FEFIAR N EF LT

— Ty ER:0.THA

— AFUNATERL5PA

RH AR BRI S flE L —7

A —F T VIR BRI R IR LTz d% gt

— LMR60406-Q1, LMR60420-Q1. LMR60430-
Q1. LMR60440-Q1, LMR60441-Q1.
LMR60450-Q1, LMR60460-Q1 & Dt H i

BIR — 7 AR O/RT— 7R

277V —=3>

AL T T A A PBLIOITAH
B R RS AT A
Wik AT 4 7TV —ay

VIN
VIN BOOT ]
CBOOT
CIN L
T L1 vout
EN sw L
cout
— PGND I
LMR60410-Q1 — PGND
MODE/
SYNC FB
= PGND

RT PG l—
RT% PGND

~ PGND PGND

HEEE R - EEL N

3 EiMA

LMR60410-Q1 iZ. 3V ~ 36V (42V i), 1A O H# S
L — R o [F B f A fE £ 23— 2 T3, LMR60410-
Q1 X, U= XTIV TTU XS ORE /N 2. 5mm x
2mm HotRod™ QFN-9 Xy/r— TS TnVET,
AL HE DB A/ NRBICH Z K EMI PEREAR SZHLTE S
728 HE S ot A XUk e 3R E T O FREE UG
ERIICLUET,
T RCOT NAAZNYT U NE, Al H 1R T 1V~20V
OFIPH D H S BEICKHSE L TWVET, F4 07 M,
HAEE ) — &7 40— Ry B ESEER T L
T, EEHAEEEMG T ELTEET, TN AL
BRI, BEHEBES T ar OB TREHINT
WET, /AR 30ns OB E— R —%7
F kD, BB OEVERLL, SO e,
NE-ERBIOT A X2l —a %A REICLE T,
F =T FLALr DT — ZyRHIckY, B —4
VAN S22 0 E$ ., LMR60410-Q1 @ MODE/
SYNC v’ 35 &, Jhifil] SV AIEZFHH (FPWM) |
AEIE—R, IR —FOW Tz 8ifES
BAHZENTEET,
LMR60410-Q1 1%, H BB T 2I05% 5N T
BV, PCB LA T VD /NUL LT AT LA AROHIJEIZ >
72230 % %, LMR60410-Q1 1%, 0.6A~6A DFEFTL L
DOFIPAIZ DT BT SAAT 7V OR G T,
Ny =88
PRor— (1)
RAK (WQFN-HR, 9)

PRotr— YA K Q)

2.5mm x 2.0mm

HmES
LMR60410-Q1

(1) EEMIZOWTIE, B2 ar 1 2BBLTIEEN,
(2) =Y AR (ES x IB) ITAFMETHY, 3547585513
HEENET,

EVMDL A7 k-2.2MHz 3.3V BEHAH

2 ZOVY—=ADILOFFHFIHFETT . FIE A E A RITR T 20 0T, HBEY —/L (BBEIR) 2 AL CODZenidh, T TR O IEHEMER X0
PEIZOFEL U —UIRGEV e L EE A, ERROBRFHeE ORI, ti.com TUTEMOIGENEZ S B RIESNET I BNV ZLET,
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Bx
T ettt 1 8T UL —ral BB e 22
2 T U T B e 1 8 T TV = MEB oo 22
B B ettt eaenenn 1 8.2 R T TV = B oo 22
4T ISAREBEZE oo, 3 8.3 FREFDNAR T T U T A it 33
SRR L UMERE ..o, 4 8.4 BIFITRE T AHESETE e, 33
B AL e 6 BB LA T T Rt 34
B ST IR R TEFE <o 6 9T URBIURFZAIDTR=R oo 37
B.2 ESD BB 1veeeeeeeeeeeeeee ettt 6 9.1 T /XA A H TPttt 37
8.3 HELEEE LMoo 6 9.2 RF 2 AL RO TR =Rt 37
6.4 T BE T DIEE oo 7 9.3 R¥a A MO EH I EZ T DT e 38
B.5 BRI EFPE oo 7 9.4 TR UV =R 38
8.6 TR ZEIEFNE oot 9 0. D P e 38
T R T et 11 9.6 FHESIEIZRE T OHEEFE e, 38
T REEE ettt 11 9.7 JHEBLE oo 38
T2HEBET DI e 120 AOEETBIE ..o 39
T B BEREZET oot 12 M A=A Ror—2 BIOETHER....ooooo, 40
T4 T IR ADBERET R oo 18
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4 FINA RALEBR
F£41. TAl NUTFT VB
RERMREES ()0 HA R HABE PRAVAS x4
LMR604103SRAKRQ1 1A 3.3V [EE/ s FSIn
LMR604105SRAKRQ1 1A 5V [E & A2 .
LMR604103RAKRQ1( 1A 3.3V [EE/ A4 IS
LMR604105RAKRQ1(2) 1A 5V [ /AT ZS EIS SIS
F4-2. 1Bl XUT7>b
FERmRES (0O HA B HARE PRAN AN in:i
LMR604103SBRAKRQ1(2) 1A 3.3V [H &/ K
LMR604105SBRAKRQ1 1A 5V [EE/AE SO
LMR604103BRAKRQ1(2) 1A 3.3V [ &/ FERS I
LMR604105BRAKRQ12 1A 5V [EE/AIZE ERFIS

(1) o= arFFra Az onTiE, THIBMWAbELEE,
(2) Fvbta—iE (BET —ZTIEHVEEA),
(3) VINUVLO tAFULRE, [AINUT U F/RAAT 0.6V, [BJ/NUT VR FARLATIV TY,
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INSTRUMENTS

5 EVBRE L UHHRE

MODE/

RT SYNG FB PG
| ! | | ! T T T T T
L0 l | AP -
g | 17 I I 161 1 5
| | | | | | | |
| ___ 1 —-—= | | —-—— [
| |
| |
| |
| |
/ \
! \
______ / \ R
i
EN| o | [ } | 4 |BOOT
_____ | | | |
| 2 |
| |
| |
| |
| |
| |
| ]
————— \\ I I :’
1 | : : : 3
- ! _—
| : 3 "’ | r
| ! | | | !
VIN PGND SW

B 5-1. RAK /w4 —<° 9 E2 WQFN-HR (LEEH)

£ 51. EDikE

=%

B

AT

HA7)

RL]

VIN

LR 2L —ZDANNEIRE L A AP AR DT — MOSFET 3L OWW# VCC L ¥ 2L —Z T L ET,
ANBRBIOANTANEZ AT o OT A CITHERLE T, VIN VDD AT 1m0 7 o~ ORI
TEHRVELT DM ERHVET,

2 PGND

BRI TR,
ZOEIAETR—Y AN MOSFET OY —RIZEHISHET, AT L TR BLU CIN & COUT =2~
TV DI TR CERLET, CIN ~ORIEIZTERVELST DM EDR B ET,

SwW

L X 2L —H A F ) —R,
IR — A B IRBIONT — ATy a5 o L ET,

4 BOOT

T —hANT T —NERENHNA AR MOSFET K7 A/NER,
ZOE UL SW ORIZ, TEAIZTT NAATIMEEIZE S O 100nF 27 o3 28 L TR,

PG

F—T RLAr DT —T R,
BIRHIR T VT o 7 AU, 2B EIRIC R L TEEW, High = L¥ oL —X 330 — JoR|
Low = HHJIFLFalb—ash, EN = n—|2R25ln—|20Ed, B/ ar 7.3.8 HE ML TLIEEN,

FB

ARy IEY,

[ E Vour BMETIL, 2OV Z2HNEE/ —RICEHBEERLET, &7 A2 N7 U ROEEL LD
WTiE, 27 vay 4125 BLTLIEEW, Vour /—RE PGND O ICHER B S U7 )i 5 oy 28 O Hls s
WCHHREL C, T TRE R B B A 7 a s T ALET,

7 MODE/SYNC

BEE—RNADE,

ZOEVE RT EUAZHERL T FPWM AT L 7 53RIR$ 50, 2O % PGND (22 L TEA M TO
PFM AA T 75N L £, SM7ay 7 ERMIT512i%, 100kQ OIRETE 7T RIcERIL C, Z7ayr)
DEEZEEL 4, FRSNDBIEL L ELAI T EZ OV T, TBRNEE I 0XREZRL IS
v,

RT

FREREE >,
RT & PGND ORI IARLIE T 52 L1280, SRR O 8B T 200kHZz~2.2MHz O IciEShE
.
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& 51. EDOBEE (Fex)

|4
2471 ]
&5 £ ¥R
LXal—X2DOFHE,
9 EN IO ENATTDET NAARNE NI, a—ZT DT NAANENIARVET, AR —T WEREN R E
A X, ZOE % VIN EACHER L E T, iFESNDEIEL VO OW TR, TEXRRE 25 R
LTSN,

(1) G=rZvF.I=AJ), O={i7), P=&H
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6 L%

6.1 #E X HRKER

BHYEREREA TR IRFERBHPY (Fricsiik o pRY) (1)

/M B By

AJJEIE VIN 2>5 PGND ~ -0.3 42 \%

ASEIE EN/UVLO 75 PGND ~ -0.3 42 \

AJEIE RT. MODE/SYNC 7>% PGND ~ -0.3 42 \

ASEIE FB 7°6 PGND -0.3 20 \

H )8 PG 7>5 PGND -0.3 20 \

BT SW~PGND @ -0.3 Viy+0.3 v

B BOOT 7% SW ~ -0.3 55 \

T, e A -40 150 °C

Tstg PRAFIREE -55 150 °C

(1) ekt KER | OFFASN OBIEIL, T A AD KGR BEOIR IR L2 D ATREMENHY E T, THaxH i KERK 1L, TNHOEFIZBWT, £
T THESEEY (RS IR SN E B X DOV 54 CH RSN ELSENET AZ LB T2LOTIEHV IR A, W@xﬁﬁki%l
DOFFANTHTH [HERBESM ) OFIASN THHTDL, T A ARERITHEREL R W ATREMER SV, T A ADGHENE, FERE, MEREIC 2
ERIEL, TARAADFEMEFD D AREERHVET,

(2) SW ELZAFEDLEREIL RN TLEEWN, A F L 7 ERBIFICIZ, PGND XY 5V {&WEBE, XU 20ns RiOMICIB W TE— 2 BIEAN
42V BB IV ENTRENET

6.2 ESD E1&
i BEAr
- AAEEF L (HBM), AEC Q100-002 [ #EHL(1) +2000
V(Esp) FE s - : v
AT /AR £F L (CDM), AEC Q100-011 ¥fiL +750

(1)  AEC Q100-002 i, HBM =z ZikEr% ANSI/ ESDA / JEDEC JS-001 fEERICHE > TEMLZRT IR DR W EREL TOET,

6.3 #EEIEFRM
RO TR RPN (FRICRER D72 RD)

/ME RRAE HAfr
NS VIN 3 36 v
AN FEIE EN 0 36 \%
NI PG 0 18 v
NI MODE/SYNC, RT 0 55 v
HE - P2 ) A 1.0 20" \%
tH IOUT (LMR60410-Q1) 0 1.0 A
LA BYIERFOBEATRRIE . T, -40 150 °C

(1) ZOHEPEAS DN ELEICOWTIE, THFF R AL AV VAV ETBINEDELTEEN, WAVRDSEM T Th, HEEIZL 0V 2 RS2 8
TEEE A,
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6.4 Z(CPIT 5153
FINAR
RFp R RAK (WQFN-HR) BifT
9
Resa BEA DR P A~DEKHT (JESD 51-7) 86.8 °C/W
Resa FEA BB 8 A~ D EUEHT (EVM)@) 35 °CIW
Reauc(top) PEATRHS — A (L) ~OEHT 58.4 °CIW
Ress BEE DI A~OBERHT 27 °C/W
Wor BEL D B ~ORRE T A5 2.6 °CIW
Wig BEE DI A D R ST A—H 27 °CIW
(1) FERBIOEBOBGHREHEDFEIZ OV TCE, [EERBLIWNIC o — P OBGHEIEHE)T 7V r—ay ) — SR TSN,
spra953
(2) ZORIRT Royp DT, ZDMD/ 8 r —D LD DTZDIORIH B THY 33 B TIEEH TEEF A ZhbofilE JESD 51-7
IZHE-TEMRLSNTHY, 4 J8 JEDEC i LTy Ialb—var & TnET, 2O, EROT7 7V r—rar TRLNMREEZ R THOT
IEHVER A, 72E2 X EVM Rgya = 35°C/W T,
6.5 S

FRZFLIR D72 BRY | -l FRAE I I HELE B (R A R IREE (T,) #6PH (-40°C~+150°C) (b 7=> Cl A& 9, fi/MEB L O K E
L REBR, B, BR ORI BIICE SV THRES IV TV E T, BB T, = 25°CICBIT Db — XA ST A—Z A R L
THY, B2EBNICORREESN TOET, BHICERORNRY kOSSN ET, Viy = 13.5V. Vegy = 5V

STA— \ FAMEHE | moME  mmE BoE|
IR (VIN £2)
VINGvLoR) \QESVLO B EBDAV S (A ot by (e 2 m) 27 3.0 32| v
VINyvLoR) Xlgjg;J;/tOF)jEJ:ﬁiV)xVyya/vF‘ﬂgE Vin DILH A (B2 45) 33 3.5 3.7 \
VINGvLoF) VIN UVLO Y25 FAWAL vl Viy DIEE T4 (BIERAAT) 265 V
VINvLoH) VIN & UVLO EXFYS % (TA AU TR 0.6 v
VINGvLOGH) VIN & UVLO EXFYS % (TBJ AU TR 1
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
AF—T VS
tss P Y7 bR — N %Zg ;;’EV {;ﬁﬂ”ﬁg% Vrer BRUERD 90% 6 ms
ERHBRBICEAYT
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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.
1.03 2 — Falling
3.1
1.02 3
S 101 S 2:
[0] o .
(o))
g 1 S 27
s 2 26
m z ~
@ 0.99 g e
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
. — Rising —— OVrising —— UV rising
— Falling 112.5 — OV falling — UV falling
3.7 -
S 110
3.5 § 107.5
> ]
< [0]
o 33 g 105
5 31 % 102.5
z S 100
> 29 $
2 97.5
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 2Ly ¥ 3)V K
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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,

FayZT7oNE, ANEENEEEOBERDEEL LA FREISESICHERAELET, ZOFRMETIE, HABEEITA
NBEIEBHLET, ANEEN LR LR HABEEITY T AZ—FhLRICAR T ERLET,

[] - 5
I 4
| EN (2V/DIV) |
Lx»——"ﬁr
VOUT (2V/DIV /
B. ( ) Il #’ V—— P S S
PG (2V/DIV)
2ms/DIV
B72 Y7 kRY—bEFWICTS
Copyright © 2026 Texas Instruments Incorporated BHH T 57— N (:‘;j,; X wé\b-@) FEE 13

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=JAJSQY2B&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
JAJSQY2B - JULY 2025 — REVISED MARCH 2026 www.ti.comlja-jp
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—RCEMET DG GICRETHAREMDOH DAy T L7 A AR LET , AT NI DIEEBAL T 7 JE 5%
IZEZDEBOHMIONWTL, [Ervar 7.3.9) 28U KKEESW, X3 2HEHL T, BMOBRESDAAyTF 7
JAREICxT D RT IPUEA R EL T,

1 _696x107?

fSW
RT = 2825 x 10~ 11 @)
ZZTC,
. RT:F—21(Q) 245 RT HEHffa#LET,
o Ao VY (Hz) ICEDRRE R DAy T T TR R 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 t /1%, 7 A ADEHWEE—REZRINUTED | AT U T AN 7 a2 JE 5
RS0 T 2720 EATHATIE T, IMB7 ey BenGA1E, RT EUCE > TAA T U 7 T8 S ik
ESNFET, Tl X, MODE/SYNC B 7u—F 4 712U 2 &%T’E**Liff BHIEE—ROFEMIZONTIE, T2
Tar 74187 ar 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%
BN AET A IELUET, FEMIZOWTIE, B/ ar 7.4.2.2 #2 R TLTEEV,

« FPWM E—FR:FPWM E—R Tl ¥ A4 —F =32l —a 3B\ b, EiRITA 2 7250 ncmhnss
ENTEET, ZHUCEY, ARERA I CTHORKRBEE B CEfECEET, FMIc WL, B/ a 7423
FERLTLEZN,

+ SYNC E—F:INEiZav 71, MODE/SYNC EAZHIUMESNI=AEE Ficay 7 LET, SVEray 715 5O JE 3K
1T, RT T CRESND AW OI K 20% LA L THLMENRHYET, IMBI Y7 DO/NAL~UE Vi ok AL
THLMENRDY, A7y 7 Du—L T V) ok L F THOBENHYE T, SR my 73, Briar 6.1 12
759 MODE/SYNC B> DEMEBI NI N THMLERHYET, HNEBENEE I CTHIE FTHETHY, F/)h
7 W F 721 d i N BRI Ko TR SR WO BRY . 7y 7 [ $0 % MODE/SYNC B A ZHIINESNZAE 5D
W B LET, AT AL, SYNC E—FRIZA->TNTH, FPWM E—RTHHNDINTEMEL £ (XA
2]‘»*}\“1‘:11/**“/5‘/755‘,4?1?@1'[33“\ A RTTEH, MODE/SYNC B AZEIINE N R EISE A TEET),

14 BHEHZBTT 57— RN 2 (ZE SR RB G PY) &5 Copyright © 2026 Texas Instruments Incorporated

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


https://www.ti.com/product/jp/lmr60410-q1?qgpn=lmr60410-q1
https://www.ti.com/jp/lit/pdf/JAJSQY2
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSQY2B&partnum=LMR60410-Q1
https://www.ti.com/product/jp/lmr60410-q1?qgpn=lmr60410-q1
https://www.ti.com/lit/pdf/SNAS870

i3 TEXAS
INSTRUMENTS LMR60410-Q1
www.ti.comlja-jp JAJSQY2B - JULY 2025 — REVISED MARCH 2026

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

BEE—R 2BV X DM BRI, 2OV 2~ EOBIEICREFL CETE{ET—RNcTaxd, HET
—RTIE, 2O % PGND (ZHEHET 257>, Vi ppwm R NVE D TEES, FPWM E—F T, 2O %2 RT &
RS T D0, SMNEREEIR AL T VIH_FPWM WZINT I TCEET, S OWTIL, B2 ar 6.5 #5RLT<
Jt={AN

7.3.5 HHBLEDZER

LMR60410-Q1 Cli¥, FB BB SN2/ BT 0 B RO A FEIZ)G T T, LMR60410-Q1 O H ) 8 2 [# & £7-1%
AR E CEET, BEE M IEEI, FECATRE R K S ISV TRESIVET, 5EAllE B2 a4 25U T
FEW, BEHNDBIESLEREES FB YL 2 BT — VICEBEK TXET, FAAMAREE R EFEICRD
72®IZI%, FB B EHTEEL — /L ORIC 25Q i OBLA M T CTT, R RE M IBEN L BRIy A, BlE
TR IFEHBT O FIFL A AR D 1100Q B2 LENRHVET, ERAIOIFEIHT Regt 238U, X 4 24
AL T TR Regg 18N TEE T,

Rppp = X RppT 4)

VFB
VouT — VFB

ZZC, Vpp IFIEHEE 1V T, Rpgt IZ2WTIHE S 100kQ &8 IRLF7,

FB

g Reres

— 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
Y AR E°~7?§(ﬁ%ﬂﬁﬁ'<ﬂﬁ (lHS-L||V|) BIoa—H4AF /\‘I/‘_‘Eé?}lhfﬁl BE'T (ILS LIM) 122 ihiﬁ’ 4/57 I HE {}IL75) IHS LIM
BT DL, A AR MOSFET 234712720 A X 72 ETN I sum & FlRIAETH— H /K MOSFET 23412
ROFET, ZOEMEICIVAA T U7 B EME T T2 RHY , V7 NEFHIREGFEENAZERHVET, 14
IHBEFIE hsium & Iscum BOBIVEZ ICHIBRENSTZ0 | e KBTI LD 2 SOMED FEHEICIEF I
720 ET, Ak K BRIV EWEREERITLHE HOEEIXMETFLET, HAOBEMETFLTFBE®
BIED Ve & TlEIDE, TAAARTIED YT B—RZR20ET, by T—RFHEE ML TR,
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LMR60410-Q1 (ZBIFH A AR BHEIRIL, T2—T 1 VA7V DBAISCTCEFLET, ZOBEIIE— 2%
WE—NK ﬁ%lJﬁl]@fFfH%&f B, BT 2—T 4 FAINVEEDY T o N—F = VIR ZAIRET DDIENL D E T, FEAER 72N
A P AREFHIREE X 7-5 (RLET,
LMR60410-Q1 (X, v—H%AK MOSFET 73>/ CXHEMEEZHIR T 572D DOADOEFRHIIR (I.s.nec-um) DFEEL
TWET, AOBIRHIRICET DL, 2—H AR MOSFET 1347127220 E T,

22

2.1
2 ™~

1.9 AN

1. ™S
8 AN
1.7

N
1.6 \

High side current limit (A)

1.5

14

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

737 ES YT E—F

FRE 72 S IREE COME DR AL E B A0, ey B—RBMEHS COET, imERIREES i L.
LMR60410-Q1 5 SA AL H &L v bAT7 L TH 85ms ﬁf&&%bit D% LMR60410-Q1 XY 7 AZ— &
MU CEMERFRIL £,

LMR60410-Q1 Ti%, ROFEMNHmI-sndiehy 7 E—RFEIEICBITLET:
o VINRHE—R I —HUARET L
e FBEVOELEN VHIC Z FEl>7z

ERy 7B —REIWELIE, Ay F L 7 2ATORN R L M EEZATE DR EEE TS L TTﬁa‘UﬁULJ:O&TEJX%/
F o7 BN L IR IRSNDEEE—F 2L ET, HOOEENEHSNL L, 7/ A A T0@H ERVITER L%
R

7.3.8 /YT — 2"y FEEEE

LMR60410-Q1 D U — ' R#REIX. HNBENL F ol —arfifastini-sic ‘/X?A0)<74’7D7°DJZ/"7L%
Uty b 720, FICHDBmOEIRS — 7 AR BT DO TEET, ZOHEEIL, PG 1:/}:@@37‘;
BEDORMNZT N T 7 _RPIaid B T DIV EIET AT L a BT, TNV T v V7 7L AEEDHELE
DUWTHE, THESEENES R 2 S IR TES W,

INT— 7‘7F\Hjjﬂi\ VITRAB—R = U ADFET L, ATTEEN VIN(PG-VALID) %L@of:?&ﬂlﬁ’?ﬁéﬁwiﬁ“o n
LM ELTET-EN5E, PG & GND O &L, Hjjj EBENL X 2L —al#iN THANE INE RS
IR0 ET, I DANAESITHIBENLF 2l — a3 #iN ThHZLa R, noyron—{E 513 &
rﬁwﬂenl/—/a/ AN ChHDHZ LB RLET, HE @x7)7x TUyTF N PG B NI E LW L fif
BT B1OD, VT BRETANALZTOET,

PG EUIE, ROGHETO—IZ I NA T ENET:
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o WAHBEN, D7lEY tPG-DEGLITCH D, PG OWELESSH ERD ALy a/LR (Vpg- OVP(R )%LEOTU\}@
. Hjjj’ﬂf’}_‘b) /J 7‘;‘<&f%) tPG DEGLITCH O)Fﬁ PG @ IBJ FifJTﬁ DX]///EN/}\ (VPG-UV );£“FIEI/)«C1/\é

DT 3 VREREIZHNT PG BB — IV Zor3nbde, PG B OELITV7e<ED tpg.pEASSERT F721EH
2ms ({t%fg) D], B—% AR T D ENHVET, {PG-DEASSERT PREWLT-% . PG B EIEN T NT v ENDHT280
ZIE RONT DSR2 - T L E R DV ES:

o AREERENDOEEEFRE TS, MABEE PG KEENLS ERVAL v LR (Vpguyr) KVELL, D72
&b th DEGLITCH DOfd, WEENH EAVAL YT m/LR (VPG OVP(R ) Z TElSTEEFRICTOMNERHIET,

o KEIEEELOREERITEE T DL, 1B EE PG LEEELBT%‘@XI///E/V}\ (Vpe- QVP(F)J:UI—J<L H
72<EY tpa.pEGLITCH P KFEBIENL S FRV ALy a/l R e LRI EEICTHINERHVET,

VOouT
A

Vpe.-ovPR)
Vrs-ovp(F)

VpG-uvrR)

VeGc.uvp(F)

PG time

tpG-DEASSERT

High = Power Good -

Low = Fault >

— = — e— — e — Htlme

tpe-DEGLITCH tpG-DEGLITCH
tpe-pEGLITCH tpc-pEGLITCH

B76. 17—y R Abyalk

7.3.9 XN FSAHE

AT T LPEE D B B9 [EE A A CEME T DI L0 A E BN AT 28 T RED AT oY — 2k
AT 228 T, LMR60410-Q1 7 /3A RN EENDIFEAE DV AT KN TIE AA v T 7 A I D Fe A DEAE
DEIRE DR ER I DIRE Iy aid, IS L Z THRETEET, LMR60410-Q1 1%, RT ?&ﬁb:i%ﬁ
NESNDFRIE D AA Y F 2 7 I LD 18% WA T o 7T L £+, 2077 arid RT #iHtic
THENLSIVDRRIE MDA T2 7 JAWHER . T A APART 8T DLECCEMEL TN D EE DALy TF 7 J—J{&iﬁ(@T
[RaT e BRLET,

LUR DRAFIANT BT DRSS L, AT R DL A 712720 %7

1. MODE/SYNC it 1247 vy 7 BSEIINS IV E T,

2. BANBETOIEICID 70y NER0ES, ZOREBER Oy 7 77 MRS ONET,

3. BWANEEDTD, 7oy 7 NELIp o TOVET , NATARZA Y TF OA U REF D tonmin (TSN TWET,

4. AEIE—RCOBRAMIEIZITZ 0y 7 BNER0ET, ZORBIL, 77310 AD PFM E—RIZEI b o7z L &I
LEJ, FPWM E—RTlE, A M THAY N MERUIIEEIL £ 7,
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74 TN\A ADBWEEE— R

741 >+ fZD>

LMR60410-Q1 7 /A AL, L FOWTNND LM T T, Ay TF S —RICEHSILTODIFEA L ONERRE XL
NAPARET =P ARDM S DT — AT HL Yy T LET !

1. EN VEN-TH(R) %T@é

2. VIN 28 VINyyLoR) % FIEID

3. BEATBIREEN Tep 25

EFRROFMHITIFEAT IV ARHAHZ EITERE L TLEEN, PG ZFEF ITIRW AT EIE V|N PG-VALID) THEMELEET E
T, &BIZ, EN 7°5 PGND RO EED VEN-TH(F) RWNZEIE T B, 2D ASIEIEDN VINyvLoR) % ERoTWaE
A, SW 25 PGND [IZH) 8kQ (R l) ofkBis s, B har T o iESnEd,

74270747 E—F

EN B> OEED VenThr) & EEIY . ASEED VINyyLoR) ZHZ TV T, ZOMOT 4V MREPTFIELIRN G A
I3 12, LMR60410-Q1 (3727747 £—KT, LMR60410 Q1 2T 2 Ecb e 5L EN BV % VIN 12
Befi 5L, ZAUCKD, VIS A EIED VINyyLoR) A HEH B REI CEET,

7T 47 T—FTlL, LMR60410-Q1 TR DOWT NN DE—RIZ720FET:
. Qﬁﬁ%@%*‘ﬁ (CCM), BT EIRNBAL XI5 VT NVERD 112 T RKREWEX(2iE, B E B o8k E R —
(2720 ET

. ﬁ@%—F‘—ﬁﬁﬁ%M’E:/\WZEH&%I S (PFM) 97, %ﬁ?ﬁ?ﬂéﬁbcm’/?/ﬁ‘ﬂ&%ﬁﬁmi‘{fﬂ%if

« FPWM E—NK - BAMEIE: CCM E—R, AMERNAL XI5 Vo7 )VERD 112 K ChoH Y

o BV ATVELENELSDO O EIEMENGEIC, L 2L — T alr BHERE T A7, x4/%/ﬁH/EZ%z75:
KTFLET

o Fuy7 7Ok T—R: A F U T HEBIMETL T, AHAIROEER Yy 7 TN e/ NRIZIZ £9

7.4.21 EHFEBE— K (CCM)

CCM TIX, LMR60410-Q1 1%, £ T =2—7 1 A2/ (D) THENAY AR (HS) BELUOr—HAF (LS) AA T %

IZ95ZET HNEBEDOLF 2 —rarZ2EBILET, HS AT OA U FEH DO, SW BV DOEIE (Vaw) 12X
vIN 0)1#@&1%4/7 L, AZ72&E (i) TP EECHMLET, HS AT X, #ilffinyyrick->T4H7
WZENET, HS Ay F DA T (topr) DI, LS AA v FIIA U NISNET, A X VX BT LS AA/v T #iEL T
JHEII, LS 7\4/7‘@Wﬁ”ﬁ®fﬁi—[¢‘T ZEoT Vew 277 RO FETREINZANL TS ET, —EDO M IEE
RO v —4 /I/~ VWX T =T 4 PAINEPHEELET, D 1%, HS A TF O U ALy TF T JE
I CEIST-EEL TROIDICERSINE T,

- Ton
= Tow ®)

HRP RSN DB 2R = N — 2T, RO I D T EEISIBIL A BRI HEFIL £,

_ Your
D=TN ©)
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Vsw _ ton Vour
4 D= tsw Y
VIN
Q
g
E » ton . :tOFF=
=
7]
0 >t
tsw

Inpple

Inductor Current

v
7-7. BHE— R (CCM) ICEIT5 SWEBELA V50 Y ERDBER

7422 BBIE— R ARV—2 3> - BATEHER

MODE/SYNC &£ VIL(MODE/SYNC)%TEé%/E'\\ ALE IO EFITFF I SNET A, ZOREEZ X A4 —K =3
2L —ay (DEM) EEONET, DEM IXARERSALZ 28 Vo T IVERD 112 KO L2\ ELET, (2524
BN ZAOBFHHIRIEE FEDE, LS FET 234712720 A # 7 2EifIL LS FET ORT 4 XA+ —RE&ifih
FI, ANBEE—EBICUIREET, BREN F5E AV — BT ET, 20k, B EEHE 5L T,
Lol —al BNERSNET, ZOMEE—RE2/ VAR (PFM) E—R L¥ a2l —Ia EEOET,

_ ton Vour
sw == <

tSW V|N

o YN
o
8
o
> ton | torr. . thiehz |
c% > > >

0— [ _ [,

D tsw "

i

A
€
g
3
O ek
s
S lour
2 o AN 4 AN

7-8. PFM Bk

PFM Eh{ETIE, A A RICEVH har T ol Esndizd, HHEEIZ/NS/2IED DC A7y h@illsin
DAV ET, Vout I2BITHZD DC A7y MR TERWIGA | Vour \CBELI-# I —A M £72i% FPWM £
—REHHIZET, ZOF 7By MR E IR ETEET, 204 7By MITEE . SAWRFIZT SAARLF ol —h
B Voutr P 1% ZBZERE A,

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

B 7-9. ERREOHNEBEL BBHE— FOLNER L DR
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7.4.2.3 FPWM Bk - BRHEhE

ﬁﬁﬁ%ﬂf\"/vxf S5 (FPWM) E—R Tl BAfAT i'f- JABED MRS VES, AR E MR o720 A2 72 &
LB ASHIBRS AV E S, W TH] R XD WERAHIRSNET, 7 ar 6.5] 22 ML TZSW,

<

ON
SW

‘ D= ~ Your
Vin

—

ton :tOFF=

SW Voltage
A
A

Inductor Current
=
T
X

|0L8- ;_..../\------- """ Am > t
N

N N ]

\/

B 7-10. FPWM £— KBk

FPWM E—RiX, IROWT D FIETEETEET:

+ MODE/SYNC % RT V' \CE#HE 5

+ MODE/SYNC & PGND DEIZ Vigmopessyne) <Y K& WM LA HIIN %
o EEIRANA vy 2GS EEIINT D, £V ar 7.3.4 #SIRLTITEEN,

S/ NA IR Tl e/ N A7 R A 2 5 FTRENME DO HDBIMESE T Tk, FPWM OBIEHR T B BAME T L, K/

SAIL T HAREMERF L E T, Fo, AFTEED VINovpr) Z#B A 556 LMR60410-Q1 13122 7 2 IZ A D&M

NnNH0OxFEES, LMR60410-Q1 1 PFM ;w/%/ﬁzﬁ:;‘% LCWET, ABEN VINoypr) & FEIDE, 7734
ZIXHE FPWM TEIEL . BDOA L Z IR ERETRLET,

7.4.2.4 B/NA 2V BR

/N LT AT AR MOSFET 24 /2 TE DR/ N2 BIRL TOE S, M EEICK T AN EED N
R T DA VKD, AN ay IR E DT 7 D /A g toN-MIN JVEWEETH, LMR60410-Q1 1 H
NEIEELF 2L —F L FT, TNEFEHT5H728, LMR60410-Q1 Tlt, AT 7 BAEEE 7+ — VRN w7 T52 L
WZEY, AR tonamin %%’%ﬁbfiﬁgﬁuﬂﬂjﬁeﬁrtt%ﬁﬂ‘ FLTWET, LMR60410-Q1 1 /A RERH]
30ns (IRHEMHE) 2R —FL COET, 27 1TRFE QBRI 354 IR 2 HEE § D72 I T E T,

_ Vour
ON = Vi x fowy (7)

ZZT,

+ ton = AR MOSFET A B ]
* Vour= Hjjjaa

° V|N = )\jj

. fgw = 7\4’y%‘/7“}%¥52%t

7425 kAOy7F7o b

Fay P 7 EifEL L, ANBIENT LT HHNEEIESWZEXIRAL, BERT 2—TF 4 AV IVEIERTHI-
DIZAAL YT T BB TS50 Eﬁ%‘éio&)\ﬁﬁﬂjj} EIEEEL CERSINET, ey 7o NIETIE

T a—T AP A T IFTE D7 vy 7 AR EN kT D/ A7 R I > THIRS U E T, K 7-11 (ZR ey P T RED 2
AvTF I—REEBIOAZ V2B RO 2R TNET, ey 7o EF | LMR60410-Q1 I E e —2 A
VE IR BERPERSNDET, 7uvy S ATNVOK T EBZ TANAY AR A TFOA U REEER LET, HERE
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— 7 AF I REINETDE, FIILRTE A D EKRA R (10us) B 35E, Z7uav 735 LA 27 vz Btk
TEET, TORR, /A 7R OFEL tlbf %?Réﬂfjm/&ﬂ&iﬁ( BWOKERT a—T 4 A7 L0
ERRTERWGS . X 2l — 2 al iR T 572D B EDME T LET, X 7-12 [2R T 8912, tonmax DA REfH]
S TH I EEEZL ¥ 2L — N CERWEE AN EEMENGE | M EEIZIATEBELIS DTN (Vprop) 1K
UMIEIZ T30 ET, Vprop P REEIE. WES MOSFET ORI, A2 2 72 DBEAEYT, 7V MESHEHTICEK
FLET, AVEEDNHIELEORESEBZI%, B/ ar 7.3.2 THHASITNAENIZ, Y 7IAX— R THD)
DINTHNEENS LFHLET,

p= Jfov _ Vour
A tsw Vin

torr = torr_min

SW Voltage

ton < ton_max
- >

\

0
- lout*RosLs

-
tsw > Clock setting

€
[
5
(@]
8
o
>
©
£
0 » t
> N A
B 7-11. RAY 77U MR
Input
. Voltage
Vour o o
) A
o Vorop R Output
S Output e Voltage
2 Setting \
= Py
o P
: d
0 L= » VN
Input Voltage
3 Fsw
S A
2 Fswnom
o
[T
(2}
£
S Fswiow
(% 0 » Vin

Input Voltage

7112. RAy 779 FEBOREKEEHERE
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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,

84 77U — 3 gl

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,
22 RN T 57— RN 2 (DRSBTS P) 55 Copyright © 2026 Texas Instruments Incorporated

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


https://www.ti.com/product/jp/lmr60410-q1?qgpn=lmr60410-q1
https://www.ti.com/jp/lit/pdf/JAJSQY2
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSQY2B&partnum=LMR60410-Q1
https://www.ti.com/product/jp/lmr60410-q1?qgpn=lmr60410-q1
https://www.ti.com/lit/pdf/SNAS870

i3 TEXAS

INSTRUMENTS LMR60410-Q1
www.ti.com/ja-jp JAJSQY2B - JULY 2025 — REVISED MARCH 2026
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
NAZAD K ER AL TIEEN, K8 &M HL T, /¥ 75/20)1ﬁ%35%ﬂ3ﬁ—5 EMTEET, EBEKIFAHY
ZERV) T IND/R—t T =TT, ZOHFITIE, K=0.25 Z3Z R LT, L =5.83uH DAL F 742 ZERbET, 12
HEETHD 5.6uH 2 RBINLET,

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 T IR Rk D70 Dl /A 7 7 2 ZfEiE, N9 L TROSNET:

v
Linin = M X % ©)
ZIT,

« M=0.86

8.223 HAha T UmER

LMR60410-Q1 T /3 A AL, BT —RHl#E7 RUck, IV oA 2 72 M BEAASDE CEIETEE
9, HAREIZEMERICHMOH N BIEEHRF T A&RE 2 R-LEd, HAREIT, DL F 0I5 EE P ERE R
L E 2 ¥

o EFIREBEFR O IBI LT NVDE

o ARBENKELELEXOM NEBIEDOA—N—2 a— B LT U — a—h

o L—TLEME

EFARBTOBMIER | A F 7 XIAFIC = AEEREZMELET, 2O =AMKERD AC HoIEH A EHEICE>TT
ANAY TSR, DC T AR ECEBLET, HOREEZEND AC B, ZORBEOZAMHESIET (ESR) 1,
ELOLMNEE) T NMZH G LET, L TOXEFHLC IEOH IERICKH L THEREY —7 V— E—J0DH
JEEVY 7NV EE BB LT ENTEET:

2 1
Vyipple = Al X [ESR* + —— - 10
ripple L \/ (8 X oy X COUT)Z (10)

ZZT,
o Al =t —2V— =D K I 2ER

3.3V BXO 5V A EEICKHT AU R o T IOV TE, # 8-2 2B TLIEEW, ZOHITiE, 1
> 22uF #e'I7Ivrar T o Hid, MEASH TWET, MO T EIERCAA YT 2 T B E ORI W T,
Wz oY Oz R E T DO FE S LT WEBENCH ZFI|HT& %9,

FEEIIE, @BEIRE LN — TN~ — U AR EREE 52 501X 13 T oY, ARRET ANB LR —R
BRIX X, FFE O FHERAE T DIED HIETHY, 77V r—a mEEICBAT T RN T 5B T T4 ENRHDE
T, MERHNEFEEIIINAT, HNNSewIIvrar o aRlE 358, @R /A XOERICENLHET, /&
Wr—2Z YA R T InF~100nF OFPHDETIvT aF o id, A Z 729N D G AR TERIK TS oA
AV EAR T DO FEF IR LB E T,

FEAEDETIVT arT oY O R RF R, BREINTZZDaL T Y OEKEIVBIT DN/ NSVMETT, i®
WENTT R COa T oY OPIIEE BET AL —T 427 BIETAV—T A 72T HERLET, # 8-2 1%, H
7L —RD 16V, XTR 27 U OREFEWN 2T AV —T 4 72 HEL TERSI TV ET, JVERWEEER ., JEH
L —R | FXIVIERWIREER OaL T o R T 5856, RIGEHSIN QO EIVL EZ<0ar TRy
W72 B A BEMERHV F T,

8.224 AAhaVFUYD=ER

A7 T s 2 SO EERREEZ R-LET, 1 D HIZ, LMR60410-Q1 &, VAT LD AT ANE~D AT
Vo T NVEARIBT 28T, 2 D BITRAR /AR EERTH5IE T, Zhb 2 SOKEER, Bilx D= T 32 H
FTHIETROARMICHTEILSNE T, & 8-4 ZZML TS,
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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)

ZZ T,

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,

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 £,

26 BHEHZBTT 57— RN 2 (ZE SR RB G PY) &5 Copyright © 2026 Texas Instruments Incorporated

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


https://www.ti.com/lit/pdf/SLVA289
https://www.ti.com/lit/pdf/SLVA289
https://www.ti.com/product/jp/lmr60410-q1?qgpn=lmr60410-q1
https://www.ti.com/jp/lit/pdf/JAJSQY2
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSQY2B&partnum=LMR60410-Q1
https://www.ti.com/product/jp/lmr60410-q1?qgpn=lmr60410-q1
https://www.ti.com/lit/pdf/SNAS870

13 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

LMR60410-Q1
JAJSQY2B — JULY 2025 — REVISED MARCH 2026

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 ] 90 AT L
80 ’:::/ /—/”_ 80 1 s T
L LT /’ U / d
70 F—1 _— 70
g £ e /
> >
5 g 50 /
S 5 o
= £ 40
W40 w / /1 I/
30 y
30 — Vn =8V, Auto ) Vi / — V\ =8V, FPWM
— Vjn = 12V, Auto 0 P2 — VN =12V, FPWM
20 — VN = 24V, Auto 10 = o — Vin =24V, FPWM
—— Vjy = 36V, Auto L —— 1 —— Vj\ = 36V, FPWM
10 0 =
0.0010.002 0.005 0.01 0.02 0.05 0.1 0203 05 1 0.001 0.005 002 005 01 020305 1 2
Load Current (A) Load Current (A)
TNAAOFEF = 5V ) E—R = () TARAAOFEE = 5V i) £—FK = FPWM
1A 1A
Fsw = 2MHz Fsw = 2MHz
B 8-2. %hE K 8-3. %h=E
100 100
= 90 ==
90 = //”, LA
80 — 80 A
70 / / dl
70 —~ /’ Vi
B 2 60 /
5 60 5 »avi
s 5 0 Wavs
— 50 —
& £ 40 // L /
w 40 w /
30
30 — Vn =8V, Auto Y / — V|n =8V, FPWM
— Vjy = 12V, Auto 20 7 pZgl —— Viy =12V, FPWM
20 — V| = 24V, Auto 10 afzd — VN = 24V, FPWM
—— V)y = 36V, Auto — —— V| = 36V, FPWM
10 0
0.0010.002 0.005 0.01 0.02 0.05 0.1 0203 05 1 0.0010.002 0.005 0.01 0.02 005 0.1 0203 05 1
Load Current (A) Load Current (A)
TSAADFESA = 5V i) E—N = gE#) T SAADFES = 5V i +—K =FPWM
1A 1A
Fsw = 400kHz Fsw = 400kHz
£ 8-4. %h=E B 8-5. $hEE

Copyright © 2026 Texas Instruments Incorporated

BRHI T3 70— R o2 (DB fbd) #2527

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=JAJSQY2B&partnum=LMR60410-Q1
https://www.ti.com/product/jp/lmr60410-q1?qgpn=lmr60410-q1
https://www.ti.com/lit/pdf/SNAS870

13 TEXAS

LMR60410-Q1 INSTRUMENTS
JAJSQY2B — JULY 2025 — REVISED MARCH 2026 www.ti.com/ja-jp
100
90 _’%==Ei
90 by
w0 [ ; By 80 // 7 % /:—_
_— =TT 70 ,// v
70 R Y
£ 60 2 60 DL/
g 50 g % 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
—— Vin = 36V, Aut L —— VN =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)
TNAADFESE = 3.3V HH E—R = g TNARDFESEH = 3.3V i £—F = FPWM
1A 1A
Fsw = 2MHz Fsw = 2MHz
B 8-6. %hE B 8-7. th=E
100 100
90 90
80 ;”——-- 80 /’/ AT
| — Y //’ /
70 70 A
9 S N1
£ 60 £ 60 /s
5 3 /| /
S 50 S 50
E::_’ 40 a‘:" 40 /
i i /
30 30 8y
— V)N =8V, Auto V1 A — V)N =8V, FPWM
20 — Vi =12V, Auto 20 A — Vi =12V, FPWM
10 — VN = 24V, Auto 10 iy Zel® — VN = 24V, FPWM
—— VN = 36V, Auto 1 _——] —— V)N =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—R = () 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 < 4 V7
< < 42 /77
o 498 o 4 777
8 8 //
S 4975 S 38 A
5 5 36 7
3 497 2 7/
= 5 34 77
O 4965 O 3224/
496 — V=8V 327
: — V=12V 2877 — lour=0A
4.955 — Vi =24V / — lout = 0.5A
— V|N =36V 2.6 — IOUT =1A
495 2.4
0 01 02 03 04 05 06 07 08 09 1 3 3.5 4 4.5 5 5.5 6 6.5 7 7.5 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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3.5 3.35
3.4 3.34
3.3 —— 3.33
- 32 // S 3.32
= 31 S 3.31
& /| ks
5 3 o 33
3 °l/ 2
B 29 a3 329
S =
2.8 O 328
_— V|N =8V
27 — louT =0A 3.27 — 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 0.20.3 05 1
Input Voltage (V) Load Current (A)
TINAADFESE = 3.3V HH £—FK =FPWM T SAADFES = 3.3V HiH E—F = FPWM
1A 1A
Fow = 2MHz Fow = 2MHz
B8-12. RAy 77U ME B8-13. A—K V¥alb—>3>»
2200 2500
2000 2250
< 1800 < 2000
pu T
=3 1600 = 1750
> >
g 1400 2 1500
2 1200 =l
o) o 1250
& 1000 e
:cgn 800 g 1000
2 S 750
s 600 E
@ 400 @ 500
200 250 J
0 0
0 01 02 03 04 05 06 07 08 09 1 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36
Load Current (A) Input Voltage (V)
Vin =12V 5V i E—F=HHE) TAAADOFEEH = 5V A ET-RF=HE)
Few = 2MHz 1A
Vin =12V st =2MHz IOUT =1A
8-14. A4 v F UV ARBRLARERL DR
B 8-15. A v F UV RARBEANEBERELDBF
Tek Prevu Tek Stop
P
[iyvi [T{VIN \‘“‘
ity
VOUT: it FyvouT
[3){PGooD (33PGOOD
P : | e Tokomis @50y - : | B Toicpoints B0V
Value Mean Min Max Std Dev 6 Nov 2024 value Mean Min Max Std Dev 6 Nov 2024
@ Frequency ———-.Hz No period found }[17:39:39 ] @ Frequency ———-.Hz No period found }[17:44:35 ]
TISAADFESA = 33V I E—F =FPWM TNAADOFEIE = 3.3V HiH E—kK = FPWM
1A 1A
Fow = 2MHz Fow = 2MHz
®8-16. R¥—+7 v/ ®817. vy by
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Tek Stop Tek Prevu
ﬁwﬂmﬂ”———mﬁw ﬁxp.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
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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 ° o VIN BOOT
100nF
4.7yF 100nF|
l l EN SW - - VOUT
T T | o
PGND — — PGND
u1 l PGND
MODE/
f SYNC F8
= PGND VOouT

100k
r o | e Y
RT { PGND

PGND — PGND

8-34. 7 7V —< 3 U EIKS
X 8-6. KXW T TV r— a3 v OEETEDN /= BOM

u1 Fsw (kHz) Vour (V) L1 (uH) 8FF Cour (WF) RT (kQ)
LMR604105SRAKRQ1 2000 5 5.6 2x10 15.2
LMR604103SRAKRQ1 2000 3.3 5.6 2x10 15.2

83 MEADRAM 5454

o HESHR R ERZBBRL IR0 EEA,

e ESD V—T7 7 &BiaL IR0 ERA,

o HELEENESRMABIBL QI EE AL

+ EN. RT. MODE/SYNC A /)70 —F 4 7 ZLARNTLIEEN,

o WHEENBANEELZEZI NI, 2770 RE2 TRIGZRNIIICLTEEN,

o HEEBREAICHEE TN, 20T —H L —MIRHEHSN TODT R TCOTARTA L LRI TS
W, Tl OT7 7V r—ay mo =70, K BIOPCB LA T URDFEZ Y R —RL T, 7 al =/ DO Ih A 42
LET,

o BULar 921 IZHAENOBEEESIRL TIZEN,

4 BRICET SHREIR
ANBROFFEL, ZOF =4 —MNIRHSNTOBHRRICES L TODMERHY ET, Fio, A BIIL, AT

DL X2l —ZIZHBER ATTERE IR TEZOLENHVET, FHATERIL, ROXEFS>THRHELDZIENTEE
—a—O

_ Vour xIout
IN="Viysn (19)

zzT,
N IEAETT,

LXal =22 RWI AP PCB /¥ — 2 TANERICER L CWODIGAE L, RARMEREL FEBLT 57O IR 1E
BNMLETET, ANWTr—TNVDEEALZ 72 AEBPUL, VX 2L —ZOBEICERELZ KT TRBZNAHVET,
FHEALZ I AT AL ESR ©I3v 7 A1 T oY LM A S ORI TR EHELIRF KA AL, L2l
—H~D NI TOEELEPEDJRR L7225 Al HetE N HY E3, FAERPUL, tljjj CAMIBIEN DRI, VIN B
DA T BRI L% FTREE A0 £ 5, 77— 2 Asdi A IEICIE S CBIEL TV D5 A, ~ 0l
Tz T o —2 B3Iy ML, Uy hSd Al @73%@&% DX 7 A R 35 e R
X, ATEFENPOL X2 —FETOHMZGIR, F13 T30 7 LW HNCT A= ARF AV D N T el
FEFIT 5L T, ZOMO=Y 70 ESR MM 2ib | AT IR OB B LU —/ N =2 — b0
IR SE BT, W EOFFE2S 20uF ~ 100uF THIUZ AN ZWREIEHLDIC+4r T, RELAMREFSH A
FEEELZELUIRBEBICRFTEET,
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RSGEFH LW e REEMIZ D72 RDAREE R HY . FilkOBR O —RK EL2015ET, AN-2162/DC/DC =23 —%
Al EMI DR FPILT 7V r—ay ) —h Tl Ay F o7 X alb—2D A7 AN ZEi% it DR
BNEORBEEFN L TCOET,

BRI T, 2 =2 O ATRPEEBIES 7L yH (TVS) ML COET, ZOFRFORIEIZIT, ATy 7 Ry
TEPEERFFOLD (FAVRZH) NHVET, TR YA AL RV IVANY Tl ZOZAT DRHEE R ST A 2D %
HEAZ L QR A, ZOXAT D TVS MEBIT5&, 770 7 BIEIZIEFITRVMEIIE FLES, ZOEENRL Fal—
O NEBIEIVHIERNGS . H1ar T o IR T RAREZ B L CANCH D> TRELET, ZOHBEISRW B
I, T ARG E 52D REER S FT,

85LL4T7D b
851 LA T ,DHL RF>1>

DC/DC 2 /"—4 D PCB L AT U NI, N3Gt EREZ EHL T 572 DICEE T, PCB LAT VIR R Y2254,
TR A R G OBEDO T LD A REME R HV F T, 2L N—Z RN L F 2L — LTS HE T, PCB LA
TURNPAREY) Tl BRURRER G BPE CEARWVEKEI LV OEWDELD AR LNHV FE T, SHIZ, LF 2L —Z D EMI
PEBEIL, PCB LA T VDB % KEZ T ET, BEaL N—X255175 PCB O EEAMARE, Ajar 7o 4L
B T RIZE> TR SNAA—TTF (K 8-35 #BM), ZON—T T, 7SS = DAL T2 AEELTR
X7BPEETE AR AESEDLAREME N DD KEMBEBRVENET, ZNOEOLELLRVIBEEL X, 2>/ 3—FDIE
WIREERITET, 20D, ZON—T WO/ —ANIRELL T, —7 M8l E TR/, FAEA
B8 ZEARI T AV ERHYET, X 8-36 1%, LMR60410-Q1 0 F B/ 5 OHERL A 7 MRk L COET,

o ANz T2 E VIN 50N GND E2AZ TEBIRIITSIF THIEL TS0,

o CgooT Z> T2 MIITIL Y 5= L FE T, Ceoot 2T v L, T A ADTELRYITLIZ, BOOT BXW
SW EANZHLS TIRD ISV RZ— CTRUE L ET,

o IFREDIEGHT, KTNAZD FB E D TESE1T VU <ICHE L E T, Reges RegT. Crr (E. T2 6. AT A
AN BRI AT CRLE L £9, FB 3L GND ~O#%#i 1., BT DR ERHY , M ORT NAADZENHDE
ANEHTFHRERBHVET, Vour ~DOHEEREL, 2D ELBRoTONENERA, 7272, BEDORY =1 ¥ a
L — DR R BR B A TH MRS DT X TDO /AR (SW /—R72E) DU IZITAAR LN T2

S,
o HBED1 OF o T, LRSED 1 ODIT TN T —FHELET, TOT L — 0%, JAR =V R AR IR
L CHEREL 7,

* VIN, VOUT, GND (Z/Z/A 0 NE—2 30 FET, L N—2D AT EITH IR COT X TOELERE T 21K
L. DR a R KL T 5720, ZNHDOEMI TEDIET LD D BT T AL ERHVET,

o BLIRE—F 2 DEDIZ A7 PCB L E fER L E T, B KA B & JE BHIRE 12 R Ao 72K Roya 252813
L7128 Foy7edfEmfE AR L CT<ZEW, PCB @ FEETEIE 2 A AL L, FAKTH 1 AR RET 5
VERHVET, PCB ZFHIEBOHE A AL TOD56 1% (HERERRET), —~ /L ET SN OBYLE Y 7
R 7L — BT 52 e TEET,

o RS F LT SHEHILNISIREFET, SW BB AL H 7 2B AERTETEII L, TEAIEFELDN IR LET,
RIFFLZ, i EMI 208035726, 20 /) — RO E /M T 0LERHET,

FDOMDEEILTTARTANZDONTIEL, LLFD PCB LA T U NEEHZZ L TTZE0,

o RS TF LT EIRLATOIDG AT AT TV = a LiR—h

«  Simple Switcher PCB L1 7 D r D747 7V r—ay Lik—h

T B BIR DM - Lo T DEEFH eI —
LM4360x 754X LM4600x (ZJ-BITHS EMI L+ 7 rDFFEET 7V r—ay LaR—h

34 BT T 57— N2 (DB kR Gd) 2245 Copyright © 2026 Texas Instruments Incorporated

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


https://www.ti.com/lit/pdf/SNVA489
https://www.ti.com/lit/pdf/SNVA489
https://www.ti.com/lit/pdf/SNVA021
https://www.ti.com/lit/pdf/SNVA054
https://www.ti.com/lit/pdf/SLUP230
https://www.ti.com/lit/pdf/SNVA721
https://www.ti.com/product/jp/lmr60410-q1?qgpn=lmr60410-q1
https://www.ti.com/jp/lit/pdf/JAJSQY2
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSQY2B&partnum=LMR60410-Q1
https://www.ti.com/product/jp/lmr60410-q1?qgpn=lmr60410-q1
https://www.ti.com/lit/pdf/SNAS870

13 TEXAS
INSTRUMENTS LMR60410-Q1
www.ti.comlja-jp JAJSQY2B - JULY 2025 — REVISED MARCH 2026

/V 0 VIN

CIN

K @ GND
1

8-35. BEEBEEB OERIN—T

8511405 RES—<I FU—VICHHTREESEE

HTRDIDNZ, THRH A AL AN ALY TR, FHBOWTN»EY IR 7T L= LTI 52 L2 HELEL
TWET, IR T —d, AR LT TOT WA e T — N — VR BRI ET, e, TN 7L—
L HIEERRICRTL T AR A XDV 7 7L RAEA B IR L E 9, PGND 1%, WiEie—H4 AR MOSFET AA>F D
V—=ATT, TOEANIANBIOH 12 T o307 70 RICEESE T D20 ENHVET, PGND [ZIZ AT 7
BENZB T D/ ARXNEENTEY, BARMEIMCEIVRE S TLAGAERHVET,

TR R AL A VAINT, TTA<Y =<)L /RRELTIC @D PGND ZfE L TH457 7 SA A b— o721t
FTHIEEHELEL COVET, h—=~ L B 71, PGND B2 @ FIZHZICRLE T2 ERHVET, I KO RE2155
72, EEBXOR FEOVAT A IR T—AIRLUTRIRERIRV ZLDEF LT, 7% A A2V 0
AT RN EDB LT DXSI72-5TD 4 BERAZFRH T25I5HLEL C\Ed: 202/ 10z / 10z / 20z, +757
TRIEXOTE L O 72V AT U N 2 T2 4 BT, ARA B — X L AOEE S, WY — VR KB EA
FEHLET,

A PCB axFticEd oY —A:

o JAN-2020 i85 T1372<, BITEDik SR IZ L5 37 7V r—yay J—h

o [EBH AR N r— TR R DB 5 BT 57200 DI AT DA FIT 7V r—ay J—h
o [PEELRBLIC Nolr—2DFGEHEA) T 7Y r—m LAy —p

o J1LM43603 #LTFLMA43602 (252> 7B GG 7 7V r—ay J—h

o [PowerPAD™ #iJFttit (LN r— 2 7 7 r—ay Lk —h

o [PowerPAD Dfij 22 fEH 2T 7 ) ir—ay J—h

o [FLOBGEMFEDREH T TV r—ay LR —h

852 L1470 A
8-36 (2, LMR60410-Q1 D MM L AT T M RSN TV ET,
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9.1 F1NA R HiR— b

911 Y—F - /NWN—F s BEICET S5 FFE

PR e F B F 13— BRI T AT R A AL A O R, B E TS A e A AL AL
YO, AL IR SN DG A IR, =R e =T L F X — B RO A VRIS T R
—R e X—=T B XY RO ERBOEXHEERTIHLOTIEHVEE A,

9.1.2 /N1 ADHEZHE

9-1 |2, LMR60410-Q1 O T A A4 A ZRLET, KU T U RORERIZOWTE, £ 4-1 22 L7ES
W, A7 ar OFF SRR OWTIE, TF VA ARV ALY DOIRFEANELE £721% TR ARV LA
YD E2E VAR —h T4 —TLETELIZEN, e/ NEEENEHSNET,

LMR604 XX X X X RAKR Q1
| 1 l

MAX OUTPUT FIXED VOUT SPREAD SPECTRUM PACKAGE AUTOMOTIVE
CURRENT 3:3.3Vv 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

9-1. T/NA ADeaHRAl

9.2 RFaAybDYR—
9.2.1 BIEEZH
BEEEEHI DWW TE, L2 R TSN,

o TXHRAUAINAY  AN-MMA[ AA T L T EIRDV AT INDTARTAL T 7V r—a J—h

o TXYRAUAYILAY [LM4A360x 5508 LM4600x (Z LA EMI LA T 7 o ik 5t 7 7V r— 3
v /J—h

o TXYRALAYNAY [MBEROWE - LA T UNOBEFH]T 7V r—ay /—h

o THRH R ARV AY | AN-1229] Simple Switcher PCB VA7V HARZA L N7 7V r—vay /—h

¢ TERPRALAINAY  [HLORGHIE S EO AR T 7V r—ar /—1

o FTEXHRALAVNLAY [PowerPAD™ AF§]7 7V —a J—h

o THXY R AR NVAY [EREERR(ETRL Ny /r— PowerPAD™ |7 7V r—2ay J—h

o THRY R AL AVILAY [LM4A3603 B LM4A3602 A AL 7= fi /e &8GRk &t 7 7V r—ay /—b

o TEXYRALAY LAY [HEEABIWNIC Sur—CORGH R UE] 77V r—ay /—h

o TXHR ARV AY AN-2020[ 18 5 ClE7e< BIEOR R I DB GRGH 7 7V r—v a3y /—bh

o TXHRAUAVILAY AN-1520 FE /SR 80 r— Tl R OB HLZ BB T 25720 DT AT T~ A
RI7 7V r—say J—h

o TR RAURAVILALY  [DC-DC 2 /R —=ZNHDE EMI ~Off B2t /L 5 ikl 7 7V or—ay J—h

o TXHR ARV NVAY [EE— N R OB L@ A 77 r—yay —h
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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
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9.7 AE
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Changes from Revision A (November 2025) to Revision B (March 2026) Page
o R¥a b ZAMV, TR VAR, TR 127> as b ZEN 1 AT v D FHGEEHIBR oo, 1
o BRI ardDvry MU ETRE 0.65UA D35 0.THA LTI e 1
o FR B a AR )T ST A AT BT DIRA L R IBIN (o 1
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o THERE[ENEE X 123V T, RT B 2rE PGND OFIC RT HEHLA BN (oo 1
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Changes from Revision * (July 2025) to Revision A (November 2025) Page
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Copyright © 2026 Texas Instruments Incorporated BHH T 57— N (_ B \/\jj—&/‘) g 39

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=JAJSQY2B&partnum=LMR60410-Q1
https://www.ti.com/product/jp/lmr60410-q1?qgpn=lmr60410-q1
https://www.ti.com/lit/pdf/SNAS870

13 TEXAS
LMR60410-Q1 INSTRUMENTS
JAJSQY2B - JULY 2025 — REVISED MARCH 2026 www.ti.comlja-jp

M AAZHII, Ryo—2, BEIWEXER

PIED_R—=NZIE, AN =h 0 oy —2  BIOE BT AE RN EHINTOET, ZOFHRIT. FBEDT A
AMEA CEDIT DT —HTT, ZOF —ZL, TERL, ZORF 2 A M UETETICEBEISNISEERHVET, &
T =R = DT TV AR SN CODE L. W AR OFAZ 2 BELEE0,

40 BHEHZBTT 57— RN 2 (ZE SR RB G PY) &5 Copyright © 2026 Texas Instruments Incorporated

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


https://www.ti.com/product/jp/lmr60410-q1?qgpn=lmr60410-q1
https://www.ti.com/jp/lit/pdf/JAJSQY2
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSQY2B&partnum=LMR60410-Q1
https://www.ti.com/product/jp/lmr60410-q1?qgpn=lmr60410-q1
https://www.ti.com/lit/pdf/SNAS870

i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 3-Apr-2026

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/product/LMR60410-Q1/part-details/LMR604103SRAKRQ1
https://www.ti.com/product/LMR60410-Q1/part-details/LMR604105SBRAKRQ1
https://www.ti.com/product/LMR60410-Q1/part-details/LMR604105SRAKRQ1
https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
https://www.ti.com/lit/szzq088
http://focus.ti.com/docs/prod/folders/print/lmr60410.html
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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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