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[ ]BooT
RT[ }——
e HS
MODE/ ] t
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>—[:| SW
Switching Logic —
(¢ LS
|_
PG [ }—\

Power-Good | ¢ :| PGND
Logic

Soft-Start
| Logic
+ COMP
1V—+
FB |: _
FB Detect
7.3 #¥iE Ui
7.3.1 EFEFIREBLE

LMR60410 HA K%L aefI/R B8 E (UVLO) Thig , i H P aeue R85 EN 510 i i IR PE 28 4F () - B AR HLHe
FEHSF . By F B, EN SIIA PGND 5l 2 1] ¥ i B 06 2508 i A 8 v B THRE Venothr) (30 8E
1.25V ) . 1EHIE Venthr) BRICHBIEHEE VINgy or) B 25 , ST 7.3.2 TR R 35 5.
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VIN A1 PGND 2 [8] ) H3 B2 i #8 ) rhol rOE#E 2] EN S, ATHITSEIL VIN UVLO . 56, R8s 0 W (1
NS, VEFE Rent FUME , R HHHEPTTH K Rengo 1HA M Reng 5, WFHTE R SERA B E . EHE T
) EN BFHE |, WS E 7-1. 7R 1 AT 20 WRANTEE VIN UVLO ThRg , Al EN 51 B R 2
VIN.

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

Hrr e
* VINiym-off %75 LMR60410 %W 4 A L% -
* VINiyrm-on %75 LMR60410 Sl i {0 A\ LT

EN

B 7-1. {5 EN 5| I € VIN UVLO

7.3.2 HESIFIMIEEFHR

LMR60410 15 F #¢ 5 a2k B 15 J 2 3 1) 4 H e s e b A IR VR B . 00U sl B [R) 2 Y SR [l 2 A 6ms (8 7R1E )
B 720 305 2 AT I AEAE LR, LMR6G0410 2544 8 IF %1547 -

ZJHZ) LMR60410 F-RIEHIE 374, finE] VIN A1 EN 5] B b E 205 518 VINgyLor) B! VEn-THER).
IR G, WIRIF ISR | IF Hi EETE 6ms ((L89H ) IR FI%E .

2 HL B = A L € RS T DU kAR B EIXRPRE DL it iR S ERERA AR .
NFLIESEINE , At R s LS 0O Bl 0 R0 AR [R] AR5 5

[} o 5
/ f 4
EN (2V/DIV)
%
VOUT (2V/DIV) L
PG (2V/DIV)
2ms/DIV
B 7-2. fEREEK /R3]
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7.3.3 L RT #THFELFE

JEAE RT 51 A1 PGND < [a] () FEBH 5 FH T-7£ 200kHz fil 2.2MHz 2 [A]1& % LMR60410 H155E s RME . W
RIFRINFR R TR LMRE0410 7E3ELE Tl N e AT I 25 I A AR (R SR o A7 SR F A A ] M S A4 )
ELEE , WS 7.3.9. 723 AT TN BUE RUT R E RT AP,

L _ (69.6 x 10‘9)

fSW
RT = 3
2.825x 10~ 11 (3)

—

L
RT : PAWKAE (Q) AHAIFRIR RT HIFHAE
o fow @ BAIRZE (Hz) AR INBOE T A

180

o\

160
140
120
100

80

RT Resistor (kOhm)

60
40
20

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

& 7-3. RT 5T RPRE KRR

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

LMR60410 1) MODE/SYNC 5 & —/ N N 51l , Tk B a8 4 ras A7 R Bl A 2 5 A B AR [F) 25 .
TEVRE SN A TS LT , RT HIHSS B T aiZ ., T @2iUA % MODE/SYNC 31 HIES . B xria/THERNESL
SR IESRT 74,

MODE/SYNC 5| JiIm] F F N B 2 AN is i R g s S s, =Fus iy itk £

o AUTO HER : fE8 7 #Aa) 2 A ik 2R ) (PFM) 384T , WA T EL AT B (b R R & R Bs . AT £
HAER , B R 7.4.2.2,

« FPWM #:0 : 7 FPWM £530F , 8 ARG B, AN o VR FL I ) it gk B o IXRE R 50 S it
WHEELL SRS, HREZIENER |, IS 7.4.2.3,

o SYNC #x : A 4d 4 & B e MODE/SYNC 31 BIIANTAS 5o ANERIS 5 5 R L% T 8K T RT
FLBEL 3R 1 B AT . AN ET ) o BT UK T 8055 T Vi ok, AN IR P 0N T8 T Vi ke
ANERE B AR 6.1 FFR ML MODE/SYNC 5| A E . W Z4H d B AT /e R Rkl , JEEA
52 B 5 S W s 1) B e A Sl A ) O R 1), IR AT 52 St in E) MODE/SYNC 51 IS S 4R AHITHE . 244%
AT SYNC R | B TE FPWM #s0 R i T —4F - ZEH R E |, W RVIER A oL R UL
A it %) MODE/SYNC 5| I 4% .

BAEARE AT MBS, L 21H MODE/SYNC 5l It INA X5 5. 3 7-1 L 1 Bk AH e ik £ 5
#o

R 71 kAR g F R E

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

WMRAN T BB FSET I , Z5 el R EE i E , AmiseBlEgizrs. T asitt | %50 W
AR R PGND BiRi 2 Vi ppwm BA R X T FPWM B, 5 T 42 RT 51, Bl 203 B b 22
Viet powme 5 VEAETE B, TH BT 6.5.

7.3.5 FHH B IELFE

LMR60410 S8 1 ARBHFUA I B8R |, 0 F S % LMR60410 F % b H 6 i B o [ 5 s el A =, BARE T
BRI FB 5| I R BHAR 7> 2% . [ e ¥t i AR T iT I8 B S e AREAEE  i5ST
4, WMRFEE B AL , FB S| HE M2 BEE. FB 5| A4t S 2 18] /9 BB 6 40 T
25Q , ZRUFAREHENIE e R R AL E . R BT R T A R U TS AN JE A0 S U L BEL 2 1 S B 4L A b 2
i 1100 Q . JEFI R BTHAEE Regr J5 , R 4 07 H &P 10t P A% Regg.

VEB X RppT
RpBB = Vo —von (4)

Vour —VFB

Hp, Veg I N 1V, Regr B IEH N 100k Q .

FB

g Ress

— PGND

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

7.3.6 HERE

LMR60410 s P/ R I B 1) A IR 1 12 A 245 i 4 S PO SRR P O o X S KR A e DM U B LR PR ) (Is-cam) AR
MAE IR BR S (ILs.um)e BH lys.um J5 , @il MOSFET K 2CHT |, KM MOSFET 45l |, B3 i Sk i e 22
ILsium BA T o XA BT RPUR G, FROVECB RS -4 USSR BRI AE lpsum AT ILsum Z TEIDIHE
LA K i ) R PRI P M Z TR P . i SR A B R BRSO Y R A A R, D R R PR
an SR A AR FEARAEAS FB S AR R 2 Ve BUR , WSS AR 3E AW E B, ACTRAE R, 52 Y
7.3.7,

LMR60410 i&528L 1 1 R BR 1 (Is-nea-um) » PABRHIMEM MOSFET AT DAEN R R &R . BRI RS | K
M MOSFET <.

7.3.7 B =

B IR R A LN B ORI ThAE | BRAE TR . W SRR R A 1E , LMRG0410 23 F 4 0k i H 9 4%
FE K% 85ms , LMR60410 4R J i i 4% 8 S 46 B R 3s 47
LMR60410 7Ei# /& LA T 4 fa #E N W 8212 17455 X

s BREIHFIEEK
* FB 5| EMHEEREZE Ve LR
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U7 003 A A5 R 2 6 S B R, 8 25 0 L 15 30 7 75 O B . S
R | RIS E R,

7.3.8 HIEIEETiEE

LMR60410 ) L5 115 Th BE T F 8 40t p s 8 HE R T VE R N A R G A B B0A B 10 R il oo R kAT A JRt
I PP iZIhRER TR E DR, AR PG 5| BT & IE K f I A PR 2 TR — A BB AR RSEHL. A b
PLHEE R 1§21 6.3,

TER A B 7 5 56 U5 LA RSN LR BT & Vineevaupy BAEJG , BVRIE S S A 20 2 XA %1FE |, PG HI
GND 2 [a]ff s R Fe 7~ R 2 A TR ASE BN . B8 - PE St B EAA TR EE N, g
PAE SRR EIEARERIVEE N . iZ %S — AN PRGN KR aEd g8 |, DU R4 R b1 24 B i ik b A
25201 PG 5] B4R H

FELLRIERL T, PG 31 IS

* R T PG s ETHRIME (Veg-ovpr)) HIFRFEEN1E] 208 tegpEGLITCH
o HiHHEETEEMET PG K& FEEE (Vpc-uv(F)) HIFFEERT 18] 22204 te.DEGLITCH

TE % H o R 26 A R PG SR RACH TS |, PG 51 E D AU RFHICHL T 2/ teg.peasserT BURZ) 2ms (i
ﬂ{ﬁ ) ° é}:ﬂ tPG—DEASSERT ZE , ﬂ\ﬁb‘iﬁ%/@u?%ﬁ‘z—ﬂ‘ﬁﬂ:ﬁ PG %IE%\BEEL'TS :

- BERAEMEET RS | R ST E E T PG KE EIF R (Veg.uy ) » 3 ELIRIER R b TH A
(Veg-ovp(Rr)) LA T IIFFEERT R 204 tpg pEGLITCH-

o U AL PR Bt P FE AT TR T PG IR FRBIE (Vpa.oveg) » I ELIRFFER E FBRBIE
A AR 18] 22 /0 A tha DEGLITCH

VOouT
A

Vec.ovPR
Vre-ovp(F)

VpG-uvr(R)

Vee.uvp(F)

PG time

tpG-DEASSERT

High = Power Good —-

Low = Fault >

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

& 7-5. R IEH BME

7.3.9 B4

JEAR H A 38 1A LU R A [ 58 MR IS AT B 85 F B 98 B3 Y Bl A 73 BICR R R B AR AR 2 A R IRV R R AE R
% LMR60410 SRR ZH ARG, AT LURAR I SE T SRR A LA B IR % T A 0T . LMR60410 KT SR
PR RT B BOE RUT R E 16%. XEWE |, B8 fFLURIUSTE |, RT MBS & HB0E FIT
PR ESIVIPS I ESRNIE

14 R 15 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: LMR60410
English Data Sheet: SNAS872


https://www.ti.com.cn/product/cn/lmr60410?qgpn=lmr60410
https://www.ti.com.cn/cn/lit/pdf/ZHCSSR9
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSSR9&partnum=LMR60410
https://www.ti.com.cn/product/cn/lmr60410?qgpn=lmr60410
https://www.ti.com/lit/pdf/SNAS872

i3 TEXAS
INSTRUMENTS LMR60410
www.ti.com.cn ZHCSSR9 - DECEMBER 2024

PRSP B i R, AT SR T AT

1. MR BRI AN 2] MODE/SYNC i 7 F.
2. TEEZBEAT | MR N AN - S EE PFM B R | SR AN, 76 FPWM R,
BIAESAT S8, AR AL T5 BIRAS o

7.4 FRADIREAE R
7.4.1 XBF

FELL MR 40T, LMRE0410 #5412 S W A 22 50 P i R DA R 42 1) 5611 st F v (M RDAER A0 FRL Y5 56
1. ENAKT VeEN-THR)

2. VIN&T VINUVLO(R)

3. SR Ty

E, ERFARARN. b, PG EMMKIMA B Vinpe-vaup) N IRFHESPIRE .

7.4.2 TIEHERC

/D\E EN %IEﬂ]EELTEJ:ﬂ‘E VEN-TH(R) IQLJ: ?FFIJ)\EEE% VINUVLO(R) , #Hﬁﬁﬁﬁ?%ﬁ&ﬁ%%# , LMR60410 E’jﬁ’z%
AT TAER. B LMR60410 1 & 4 507 528 EN 5] BIEE:E] VIN |, XA AT DLLE it o i) %\ L s i ik
VINyvLor) I SEELE JE 3l

fIf’E’]‘%ﬁT LMR60410 4t FPA Rz — -

HE T IEAE A (CCM) « Tk I K T BRSSO I — 2, TR [H 52 .
Hahiia - B AEEET - BRI (PFM) |, FF IS AE 5 B s it B A
FPWM #i3 - #7312 17 1 CCM #EaX « 6l s IR T rER 2% FE IR S0t 1) — 2 it
B SR AR E N RS R T, AR S B LR RF AT
JE PR« 2 FRAR T A0 DL B K PR 2 by /N N A H 2 ] P s e s

7.4.2.1 EZFEEL (CCM)

£ CCM # |, LMR60410 LAIAR{L 1) 25 b (D) FHE A sl (HS) A (LS) FFo% , AT (A e (e s v s
E HS o S@ WIlE] , SW B IIHL K Vew B E KL Vi, FBEES T | DLZRERIRIn. HS JT56 hisd)ig 4
KMo £ HS FFIEIHINT A topr , LS FFITHF. FUBES M LS JFO L |, iIX25mil Vow it LS 55 Wi
M ERFAES) B AL LR o B as R A 5 2 L AR E e i . D B HS FFSRAETF A B P 1) I8 i
8] 5 X

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

D =Vout/Vin (6)
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7.4.2.2 HEERIET - BAREST

4 MODE/SYNC HUEART Vvope/syne) » WA Fe ¥ F AR A7 A8 S 7] FRIAL - 1 ZHBERRON MR 1l L (DEM). =4
TN T BRSO IR — 2R, 24 DEM. HURESS B 2 FRIFREILLU TS |, LS FET 5% , @
AR LS LS FET Mk —# . /e e MA IR TR s , SEMEiEE. Ra , @il i smsx
RSB E . XFSAT ARkt S i ) (PFM) A 55

SW Voltage

Inductor Current

t V
A D= -~V
V|N
)
(o]
8
E » ton =:tOFF=
=
)
0 " ; >t
tsw

Inpple

Inductor Current

\

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

w D= :ON < V\;JUT
sw N
Vin
ton | torF.  thiehz
- ———
- o »
[
A
Ik
lout /\ /\
0 AN / \ » t

E 7-7. PFM #:4E

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

Output Voltage

Vour
4 Current
1% Above Limit
Set point
Vout Set
Point
0 Output Current Y lour

Bl 7-8. B3R TR Bk S R KRR

7.4.2.3 FPWM 5517 - BAHEIT

£ 55 1 Bk 52 A ) (FPWM) 30, BRI R O ORAFANAR . O 1 ORI, e VrAT IR I B v L At i L gl o

S5 [ L IAE B2 S5 i) P O R ) LR PR A

BZHT 6.5,

16 EXXFIRE
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Vsw _ ton Vour
4 D= tow .V
VIN
Q
(o))
8
E » ton =:tOFF=
=
7]
0 >t

Inductor Current

E 7-9. FPWM #0217

Al PR AR5 S FPWM R

% MODE/SYNC H#%i%E#:3 RT 5|4

* £ MODE/SYNC #ll PGND Z[a]jiti il KT Vinmope/syncy FIFM B HLE
o HEIIEMRSNRNEME S, ES T 7.3.4

ET] R I f5 i 3 3 I ) B A DG TR TR (R AT 46 4F T, BIMEEAE FPWM B0 FIg 4T | A th & B, DARFER/I
PR . BEAh , ME N RS VINgypr) B, LMR60410 AJ 5 1k £ B i it it 2%, B LMR60410 7 523
PFM JF%. S ANHLEREZ VINovpr) LRG| &2 L FPWM #0817, JF o vr sl el i

7.4.2.4 BB

RSB I E) A2 4 = MOSFET RJ DAS 8 ) 5 /N E) 6o RS0 N /it PP PUSBE SR F@ et 8] /N T4 8 AR 1
e I ), B tonamin » LMRG0410 177 I 5% 1 HiL K . LMR60410 S i 47 3R T S A R SR AR R By N/
SRR E RO tonawvin B9 S, AT SEELIX — 5. LMR60410 A 3¢5 () 5 Jii S 3m i 1] 24 30ns (47!
) rFEa 7 AT T A SEA e B AT A N I S I ]

__Your
‘N = Vi % fsw %

o

Lrr e

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

V|N = iﬁ}\ EEE

fsw = JFRHE

7.4.25 LR

2N HL R R i 7 (B R, SRR RRIEAT |, B8 ONATAR T AR T R LSBT 75 S bl g N S
HE . EJERRIZATHR , 52 Ee A2 48 e P AR R ekl S Wit 18] A BR o 11 7-10 SBR 1 F PR 3011 () S 9 A L T
L ERAS IR . EIE RIS AT AR, LMR60410 5 & I ¢ Sl i (8] 284 B i B A LS R G, B 28 BT T5 10
UG {5 L JRG s AT o 3k ) PR 2% FEL R BR R 1 K2 10ps I T0E fie K Sl i R) S, B bl ol AT G — AN 0 30
Rt , — Bl FAAE R A, Bras & 2 iR /E FriE N B AR RS2 8l , Rt & N VR Frfa e . WK
7-1 Ffi , iR R R SR, BIMEAE S (A tonamax IS W TCVE T 5% i s, D004t P s 2 B R IR T
i NHLJE Vprop- Vprop MIMEFEEECR T A &5 MOSFET () FEBHARFE . FH JECRS 0 £ BB6 Fi B DA 2% BRI e B AR R B . —
FUAg N FE R 30 B e e R e e, B RSN, BT 7.3.2 R AT S 3 —FF .

. . ] o\

Copyright © 2025 Texas Instruments Incorporated FE LRI b 17

E. 12
Product Folder Links: LMR60410
English Data Sheet: SNAS872


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/lmr60410?qgpn=lmr60410
https://www.ti.com.cn/cn/lit/pdf/ZHCSSR9
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSSR9&partnum=LMR60410
https://www.ti.com.cn/product/cn/lmr60410?qgpn=lmr60410
https://www.ti.com/lit/pdf/SNAS872

LMR60410
ZHCSSR9 - DECEMBER 2024

13 TEXAS
INSTRUMENTS

www.ti.com.cn

Output Voltage

Switching Frequency

p= Jtov _ Vour

- " tew © Vi
" VIN‘ sw Vin
o torF = torr_min
8
é ton <t
= ton < ton max
» - »>
>t
louTRosLs I_‘ -
tsw > Clock setting
€
o
5
(@]
8
o
=}
S
£
0 » t
7-10. EFEBTY
Input
. Voltage
Vour o o
A ne
Voror P Output
Output e Voltage
Setting \
ol » Vin
Input Voltage
Fsw
A
Fsw-nom
Fsw-Low
0 » Vin

Input Voltage

B 7-11. A BB Y

18 ERXXFIRE
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8 N L

&iE

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

8.1 MR

LMR60410 52 — 3k [ |5 L/ EL I e a8 TR B e 0 LU PR A OM BRI B L e, o Kt iy
1A, TR DL T Bt id 2 08 LMR60410 & # oot 1S K 8-1 TS5 HEIE |, S & 8-1 U Bhik# T
.

8.2 LRI

8-1 f7r T LMRG0410 Fr SR N FY L% o s I B AL S P AR T AR G2 50T IR AR AN PEA T T3
Fi, 3% 8-1 3t T — RIS H WisiT 5 T s R e fE .

VIN

. ' ' ’ VIN BOOT —_I_
CBOOT
CIN CINHF

L1
RENT EN SW . YN ’ o VOUT,
couTt

1_

I

I

I

|

I

I

! -
L ®
T= z
I o
I

: |
I

I

|

T-

I
—AN\N——¢

RENB
LMR60410
Option 1 Option 2 Option 3 — PGND RFBT
! ! MODE/
: |____: | | 1 | | SYNC FB
| ! [ ! I ! | RFBB
| CLK | 1VMoD| i
| [l Il p— |
| 11 1 - | RT PG I
| [ [l PGND | — PGND
| 11 Il | -
| [ il | RT PGND
| —— [l I |
| — [l p— I |
| 11 - I |
|_P_GL\“2____| EQND_____H_ _______ | —
PGND
— PGND
#HIE

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

& 8-1. LMR60410 =3 J5 ¥ /|
xR 8-1. HEM IR/

Fsw(kHz) | Vour (V) lout (A) L (uH) Cour " | RFBT (kQ) |RFBB (kQ) | Ciy(2F) | Cgoor(nF) | RT (kQ)
400 3.3 1 22 44 AT DNP 4.7 100 86.6
400 5 1 22 44 i DNP 47 100 86.6
1000 3.3 1 10 32 SIS DNP 4.7 100 33.2
1000 5 1 10 32 ARk DNP 4.7 100 33.2
2000 3.3 1 5.6 20 WAk DNP 4.7 100 15.4
2000 5 1 5.6 20 WAk DNP 4.7 100 154

(1) BUEHR%E.
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8.2.1 i/ ER

AV R BIE 2 8-2 A IS HAE NN S EL.
% 8-2. %S

B4 Ui R
it D\ HL 315 12V ((JLTHME ), 4V % 36V P B R B AT U Bk 36V
Ayt LR 3.3V P T T 72 34 5
A LA R THE 1A
TP A 2MHz
BRI AT
JE A JE A T
8.2.2 IEA R i/ L FE
8.2.2.1 FFRi Rk F

G FETF RATAIN Fo DU e e R A BAR BT RS o BUARIITT RPN R R BN IIT R BURE |, 0 H 2 e e (0 &
SR AL, B AT RAUR ST VR HI /D [ B ES A B A A IR BRI B N 22 . AEASR B
T 2MHz. A% RT HBHSEFEAMEE 1§27 7.3.3.
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BARSOLT , AR R ATEUE R A 5 R DT SR AR Iy —FEK (2T 6.5 ) o LRSS AT# fR 1T
A i RS S U PR AN WA 2 RS R R, LR R AN ERRNE |, SBCRERR BT
FEH AR . BIRTE IR RAE Iosm B 7EFRAR AR A RS, (E VAT HL A 2 A F UG BT By P A
FIRESFBUTI IR . AN Fo v s ST . SR BR SR LSRR LRSS BT AR 42 (AN I (HOE T B 1
O BAT ARSI AE . BOR L R 20 WA, SRVRAE — e R B B TRO0E R 0 UE Hdi . (HAE R T K4 1MHz
IR, B R EZ N ORI, EAEMIELT |, r S N R IR AN AT /0N T 10 B0 A e R I PR P

A 75 R 5 O ) A B G I IR 5 ) B/ UL

L=Mx% (9)
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- M=0.86
8.2.2.3 fr A AR R AL
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fi H) R i G A Vg e L A ) PR TR ST

Viipple = Al % [ESR* + ———— (10)
(8% fswx Cour)
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o Al = HEKEE R IG I

fi P T S P I PR S AR A S TR A P o A L 0 P R P R RS T R 1% AR ESR T
BT AR

Al 2
COUTZM%x[@—p)x(nxﬂ%x@—m (1)
ESR < (2+K)x A;’OUT (12)
2x Aoy X 1+K+If—2x<1+ﬁ)
v
D=_§IZI<]T (13)
Horp:

o\

AVoyr = firtt EEBEZS
o Aloyt = i ERBES

o K= HURSS HIR S0 R4
i Y PR TR IR R A E ME AR F L | W ZBUAE Pk A AT AT AR AT DA OR A2 % (AR R A FE AR S VE RE
FEZRGIT | AR TEA 22 0 F 2R A
8.2.2.4 TN A R
il

MINHASR A AW EEIGE. B2 LMRE0410 H1 5 G A\ JE I #5 HN B R 800k o H = I b &
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HLZS 38 EIUE R

% B HTANHT SR S AR R e 7 o AE BT I SRS LT, R A A LA R T RS
LMR60410 3L E . A8 HASHAREHEE, ERIERIIRGE |, v R RMEREAT 0] BE R .

Cin_re 0-TuF T F 2 S8 7 LB A P T2 AT O 6P 2 2 b DR T1 2R DU P 50V o s e
.
et 25 TS U th 0t S B T L [ A . B Gy A, N T A o7 B
o T BRI R e | TR REEIG LR & P R AT 5 6 R 5. T HRXTE LMRGOA10 2 I

A7uF. BT IZAAREERKERIBSITHRG h2AZ Bl | K TIZAER] 50V BEm )
BUE H

* 8-3 M) Cn_wr M Cn AT T RZ AN . IR T B E B A A RIREE , W 20 14 TH 50T
(iDL PG

Dx(1-D)xIgyr

AVIN_pp X fsw (14)

Cin =

=

Lrpr:

D= IJ;T?HS = VOUT/VIN

* IOUT = EFIE%AH’EH Eﬁflﬁ

* AViNpp= WS U P B N HL R S0
M fSW = ﬂ:?‘%b@jﬁ

FIAE T REIC 15 SR ILE I A LR 45 ) RMS HURAUEE , LABA ORBaT A\ FL R 4% BE S SR At AT S Ha it

o\l

1 Vour 2 2
IIN_RMS_max = louT X \/D x(1-=D)+ 5% (W) x(1-D)"xD (15)

8.2.2.5 ¥ HAEE (CBOOT) &

FI26 %5 3% (Cgoor) HEHAE BOOT Ml SW 52 1] , il MOSFET 42 (M vt . 75 T4 00 50 ¥ fr 5 050
T, K i% 25 A OB AL R AT g i LMRG0410 A7 B T1 g U — A 100nF [0 i bl & i s 3%, dLR 2 /00
10V,

8.2.2.6 FB /4 &3 , AT AT A

LMR60410 284 nI e & 4 LA & 52 s nT 8 56 i B 8 47 X F i al il 2 A S e et s, Hf
B R E R FB 5l . 47 EH A B R B R PR R b 2 ) ) H BE A 28 DL FB 51 IR
R RV E S . 4R R R ) T A A L R A 5 R 16 AR

Rrpp + RppT (16)

Vour =VFBX —Ripg

B, R4 F A Regr &40, Regg FMEFT IR 17 T4 H .

_ VFB XRFBT
RrBB = V57 =7Vrg (17)

THFER , Regt BH KA 100k Q .
8.2.2.6.1 i 2 # (CFF) %%

FE RS R E ST, AT UK AT A 4 (CFF) 5 Regy JFIAGE | DLER Ml S VE BE IR BR AH LA
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8.2.3 M/ HZE
9 3.35
Zab 3.34
P ey
% YLD APz 3.33
/ y
70 / 7
A < 3.32
3 60 / A 2
) SN 1/ S 3.31
3 50 / 8
e y, N7 S 33
% 40 // A1 _ g 329
>
30 /) a S 3.28
/,/// —_— V|N =8V 3.27 — Vin=8V
20 A — V=12V ' — Un=12v
10 PZer — Vjy=24V 3.26 Nz
= —— Viy =36V 525 —— Vin =36V
0 .
0.0010.002 0.005 0.01 0.02 0.05 0.1 0203 0.5 1 0.0010.002 0.005 0.01 0.02 005 01 020305 1
Load Current (A) Load Current (A)
N . A KA = ] T H A =
SRR = 1A 3.3V [ ek Bt = FPWM SR = 1A 3.3V [ E i th X = FPWM
Foy = 2MHz Fow = 2MHz
K& 8-2. 3% 8-3. AR
3.5 Tek Prevu
3.4 -
3.3 — 4
z v
Sl A/ St
& /
I EAVaY
s VA
| 29 7 .
9 // / 3{PGooD
2.8
/ / Sy : | P Topomts __Ss0v
27 i/ _ value Mean Min Max Std Dev }[ 6 Nov 2024]
/ — IOUT =0A @ Frequency ———-.Hz  No period found 17:39:39
— lout = 0.5A N . .
29 ey BT = 1A 3.3V R ot = FPWM
25 Fsw = 2MHz
3 32 34 36 38 4 42 44 46 438 5
Input Voltage (V) Q 8-5. E‘IﬁJ
AR = 1A 3.3V [t izl = FPWM
Few = 2MHz
K 8-4. KM E
Tek Stop Tek Stop
\ |
[L{VIN M ﬁmWWWWWWWWWW
VOUT.
( . y 4
[@{PGoOOD @IOUTM W
@ ooy : J&2 Toicpomts __ 250v ® W e wae Jut Tk pomts__$30ma
Value Mean Min Max Std Dev 6 Nov 2024] Value Mean . Min Max Std Dev 6 Nov 2024]
@ Frequency ————.Hz  No period found 17:44:35 @ Frequency 357.1kHz Low resolution 18:09:03
BT = 1A 3.3V [l & fi B = FPWM AT = 1A 3.3V [l e i th 1 = FPWM
Few = 2MHz Fsw = 2MHz
A 8-6. kM & 8-7. 0A £ 1A Fi BB
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Tek Stop if = Tek Stop

pvout f U , : ! : H w

H 1 H BvouT——
[@fiout @{iouT
@ 50.0mv & 400ps 2.50MS/s @ 5 40.0ms 25.0kS/s @
@ 1.00AQ 10k points 840mA @ 1.00V @ sS00mAQ ) 10k points 600mv
value Mean Min Max Std Dev 6 Nov 2024] value Mean Min Max Std Dev }[ 3 Dec 2024]

_ |@ Frequency 38.46kHz Low signal amplitude \18:16:02 | @ vax 1.91A 1.34 650m 2.01 635m 15:36:06

WIS _ o n _ N .
TR = 1A 3.3V ek 3k = FPWM WA = 1A 3.3V [ & B3 = FPWM
Few = 2MHz Few = 2MHz

K| 8-8. 0.5A & 1A FHBA & 8-9. N FH

Tek Prevu

deﬁl 4 Pl

@ilouT
40.0ms 25.0kS/s ® -
@ 1.00v @ sS00mAQ ) 10k points 2,44V
Value Mean Min Max Std Dev 3 Dec 2024
@ Max 1.89 A 1.68 70.0m 1.93 573m 15:49:52
FAEHA = 1A 3.3V [H et X = FPWM
Fow = 2MHz

& 8-10. M IKE

SRR = 1A 3.3V et 3t = FPWM
Fsw = 2MHz
& 8-11. #ithe

8.3 B fEW I LB

o IEZ)E 4 B O RAIE (E .

o BT ESD 24,

s FZBEEILEITE.

« {5E7){# EN. RT. MODE/SYNC fiA\&%

o AEFEHHERS A BRE , AR T,

o TEBIEWIB T BN S 2R/, 15 55 Ll E A s R R BT FR R AN/ EE . TI SR TRR WS R R = A BT 1
111 PCB A Rt AT , AFE BhIE 951 H B 3

o FESWSHETT 9.1.1 FIFE B,

8.4 FLJFAHICEN

BN LR R R 6 A S A B R P R . AN BN B U T RE 8 1] B0 B IR SRR B PT W B A N L. FT L
i BLUR 2 FORM ST 2 N L

Vour * Iout
IIiy=—"F—~1—
IN VIN XN (18)
N I:F‘
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o N BRK.

IR IS A A K PGB PCB AT ZGE R B d A\ rB U, DU F5 ZERF AR | DASCIL R IO TERE . S\ FEL S AR A A ik
A B AT BE 20 AR R A IS AT A R . SRR SIC ESR MM AN AL &, WIR MR e R H
B, AT FE A S & B A S 7 2R AR o B 2 SRR AR n B R i, A AR B S R 2 VIN S E R HRE R
B o QRN TAR R B BN L, LN B S BUR RS N S R AL ZEAR PSR, el 75
I IR IR SRR A8 2 A B, B BUA R IR e N A A 5 M R AR R IR . X SRR
I 4E ESR A B T A R Hh % R AT AT i . 20uF 2 100uF i B Y IR(EDE 2 DR EES ) | JF
AT By R A A A ] PR o A\ L S AR

AN, T HAR R SRR F I, RS AR AT A A A DER A . BRAREIDR OB, SIWIAEEOT RE S S AR
€ AL EIR B — L8500 . AN-2162 © F2 A7 A EL D BTV #4 Heas (191447 EMI 18 SR S S it T — L9 R I
TR AR BT A\ DB B A N 11 58 F 2

FERLCAG LU N |, Ao s A N\ i A5 FH 9 25 i S A1) 2% (TVS)e — KRBT B g /g e (iR ) o TI
AEUEHEA IR R 3. 2 TVS Ml i, BHAL A B 2 AR AR AR o G 2R A% F /S 1 A T 45 10 % PR
o, Dt 7 A A A\ S o SRR B2 ] (4 LU AT RE > B IR AR

8.5 fif@
8.5.1 /75

ATAR] B/ LI s #e gy 1) PCB A Ja % T SEEL 1O H e g 5 AR R SR 2. PCB i /AN R A e S 3R IR A R U
H R EE B E AT R . B RE 388 IEAf AT , PCB A R A B AW R ARG FRfd () weit ok oM AL P2, Bbah | 2
JEZEH EMI PEREFEIR KAZE EHURT PCB fiiJal. fERF R HRds s | SO PCB Zhfgsa H— N ElZ M B AE
AR YR B IR | anlE] 8-12 B IR ER AR BONBES U , EAZE R VE I R el Re = A KgAK . 1X
LR DA EL P B AS F R S R 28 I IE S8 AT . T RX A4, 2B R AR 2R 20 8 HLAGE , I HLIRBS AR 0 20
JRATHE/AN DL 27 A . 7 8-13 JB/R 7 LMR60410 S ok il 8 WA =«

o JEIA AR A FESEVT VIN F1 GND 3 7K E

« X Cgoot B #EH 26, 1 Croor AN B AL R A REFEIL B F IO B | FHE8 P JE/ 568 A B 5
BOOT F1 SW 5| .

o KRGS ATREIEVT AN FB F1 I E - F Reggs Regt M Cee (WS ) FEV) B ESEIESRFIE
5 FB Al GND &8 4058 HEEIR 28 0F X 85| . B Vour MRS B K2, HE , MEHIX—4%
K B AR LA BAEATAT 1T g AR & 2 AR 88 S IR ER AR M A Y5 (9 SW AT AT ) B

o BDJGR AP R E AR . EIE TS 2 S B R AR AR

« A VIN, VOUT F1 GND #2717, f1X M43 AT B B A1 EL 422 T e/ 5 e 28 S O\ Bl HE % 4% O AT FEL
B, JEE KPR R bR s kR

o FEPEGEANTPCB IR, LISEHLE ST DAEE AR | AR ORSE IS B K A B R R A S R
FHFREIE R o ya. PCB TZEAEZ MUK 2 #54 , EAE/NT 1 %75, % PCB Wit L MiZE (&
W), MIECRGEFL R AT DO 2 N 2 B 1 .

o RIFEDHIFF KR PR SW 5| 5 FER S 2 8] 4 DX SR AT BEAE EL3E o [RIAS o 2005 KRR kN I 45 05,
FLEATHAR |, DA Bh FEAR4R S5 EMI.

HREMMEZESER , ST PCB A& #i

o IR WAT 75 B N AR

Simple Switcher PCB 77 /775 i FH ik &

P EE IR A7 e 47 I 2
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/V 0 VIN

CIN __ sw o——N_

K @ GND
T

K 8-12. BA PUEBFER 1 EE IR R
8.5.1.1 EHM AEHREREBEN

an ERrR, TH U — AR EE NS00 B Z . BB n O BUR A R AT L BERCR 75, 38 R 42 ] R SR 1t
fERME 5 B AL . PGND 5 RIS S P9 3R MOSFET FF oG MR MR « 1251 A2 250 B 42 34 2 30 i N RVt P 75 3%
i . PGND RIFEJTSRMIR T 2 A, 2 PR B AR A e«

TI B IC (1 PGND 9 1 Z AR AR, TTAE A8 1 78 70 Bk o BRI FLAA ZiTsY S 370 Al /£ PGND 51T
Tie RGHEME . TUZMEE R B |, B T8 TV @ Y2 gt , fEE ( NTIZTTR ) Kk
N : 20z/10z/10z/20z.. FA 24 J5 FERIIE 24417 Jay A £ 1A DY J2 Fi A P S LA P A% S BEL T 3 244 )57 AR A1
I # B -

PCB A1t 5

AN-2020 #igif : FZ0TE00L , FE T 5 N
S SR o S PG HMH 1 H K B A7 i A 26 75 B N RS
FGAEFIIC BfEEHTG R N Ft

1/ LM43603 71 LMA43602 fij 1t # it it N R &
PowerPAD™ jiiy #1875 7E1 4& N RS

PowerPAD %/ N Ak 15

&/ F TG Fr N RS
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THZ LN ARSI

FBIMAES (T1)

HEMAXAE (TI)
TEMAE (TI)
HEMAAE (TI)
HEMAEE (TI)
TEIHACES (T1)
HEMAXAE (TI)
HEMAXE (TI)
I A ES (T1)
, AN-2020 #uigif : SZ20E800L , M 7 & S F

. AN-1520 SfZE A 7 F 56 S 17 (R BH 14 1 HE 55 B A7 Jed A 26 75 B N -1t

HEINACES (TI)
HEPNACES (TI)

FBIMAES (T1)
TS (T1)

, AN-1149 J7 5 A e 75 7 ST

1411 LM4360x 5 LM4600x /71 15741 EMI 77/ N Tt
IR ~ A7 a0 ST

AN-1229 Simple Switcher PCB #i /7755 N JH T/t

1 #r g7 FE fr N T

PowerPAD # ik N T

PowerPAD™ #1875 7 #1 5 N H F- 1}

L LM43603 7 LM43602 it #i it N FHF
FGEFIIC FFEHSTER N T

BN EL D BT P (19147 EMI L T8
T ERIP T D B ) 2R S A

o TEINACER (TI) , KA BT 7AE1E P a5 AN B2 B D) B D 1 A p B s i o7 157 FF - ik

9.2 FEOCR B il A

BRSO EHHE A, ST ti.com RS E SO S A A HEATIE M, BT B A R
B, HRESITEAE R |, W AE T OB SO S BT Bl st t.

9.3 XHRHIR

TIE2E™ P iin R TRIMMEESE TR, W HEN TR AERGIE ., LB @s Mt &, @R
BUA sl H QU e, SRAS P s (M PRk e vk 35 B .

BN R RS TTRE R AR RO XN EIF AR TI BORBE |, I EA B TI WA 38
T IAE T 2K

9.4 T xR
HotRod™, PowerPAD™, and TI E2E™ are trademarks of Texas Instruments.
FrA bR A B BT E I .
9.5 FH N
FE LR (ESD) SR X AN LR LS o A ACEY (T1) BESGEIE 2 B TR 18 H A B AT A SR AR B o SRS T3~ I A 3

e

A R AR | T RE S RS B
m ESD iR/ NE SR GNP TERERE R |, RS K55 AR B T RE TR 5 R BIIA | X2 NIEF M 2
HUH B T b T BB S R AT R A o

9.6 RiER

TI RiEE AARERGIHHMRE TARE . B RE4ng i A .

10 1&1T P iR

T DR RRAS B DRG] BE -5 24 T AR 1) TR A (]

B BIThR A R
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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 ©)
@ ©)
LMR604103SRAKR Active Production ~ WQFN-HR (RAK) | 9 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 150 4103S
LMR604103SRAKR.A Active Production ~ WQFN-HR (RAK) | 9 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 150 4103S

@ status: For more details on status, see our product life cycle.

@ material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the Tl RoHS Statement for additional information and value definition.

@ Lead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer: The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. TI has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.

OTHER QUALIFIED VERSIONS OF LMR60410 :
o Automotive : LMR60410-Q1
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NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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RAKOOO9A

PACKAGE OUTLINE
WQFN-HR - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.
2. This drawing is subject to change without notice.

3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
4. Minimum 0.1 mm solder wetting on pin side wall. Available for wettable flank version only.
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EXAMPLE BOARD LAYOUT
RAKOOO9A WQFN-HR - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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(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
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SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 30X

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

PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE

L 2X (0.2)

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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