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VpG-oVPR) PG it & LT+ EME FB ik % ( AT ) 105 107 109.7 %
VpG-ovP(F) PG i £~ B RE FB /% % ( AT ) 104 106 108 %
VPG-UVP(R) PG KJE_LTHBIME FB ik % ( AT ) 92 94 96.6 %
VpG-uvP(F) PG KJE N R BIME FB HL/E % ( Al ) 91 93 95 %
tPG-DEGLITCH(F) PG BRI IR ik i 8 i 7% 2B R 41 50 81 us
tPG-DEGLITCH(R) PG LB BIBTARIG kb 8 i 25 2E 1R 1.0 2.0 3.0 ms
VIN(PG-VALID) B3 PG i B # (Hid5 /s VIN VoLpa) < 0.4V, Rpy = 10kQ , Vpy = 5V 1.25 \%
Ronee) PG Sl HiPH Ipg = TmA 130 420
FRERFE (RT 5IH)
fsw1(FPwWM) FFRAR |, FPWM i21T Rrr=15.2kQ , 1% 1800 2000 2200 kHz
fsw2(FPwm) FFSR , FPWM 817 Rt =32.8kQ , 1% 900 1000 1100| kHz
F# ( MODE/SYNC 3|} )
ViH_FPwM H#EA FPWM [f) MODE/SYNC 5| il s J& 0.5 0.85 \%
ViL_rrwm B FPWM ff) MODE/SYNC 5| i i 0.4 0.72 \%
VIH_cLk A B i N v HL T R 1.3 Vv
ViL_ctk AR i A LT AR 0.35 \%
toLKINGTON) ANESIFIDAT 5 i fe /N IE kR B 150 ns
TCLKIN(TOFF) ANESRIDAT 5 ) fae /s S ik v B 150 ns
ERE
Rps-oN-Hs il FET 5 s pH Isw = 250mA 245 510 mQ
Rps-on-Ls IR FET S s pH Isw = 250mA 205 425 mQ
ton-min () IR S ] 30 ns
torrin ") SRR DR T [ 89 ns
KM
Teo ) K ) MEL 155 165 176 °C
R FE 156 °C
(1) K==k,
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& 6-1. %M MOSFET Hif R4
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g 350 g 310
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~ —
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[0} (]
B8 225 oS 210
n N
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I —
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Kl 6-3. &/l MOSFET Rps.on & 6-4. {%Ml MOSFET Rps.on
34 5.02
338 5.01
3.36 5
< 3.34
% S 4.99
g 332 < —
§ 33 & 4.98 ——
g 3.28 9 497
3 3.6 §_ 4.96
3.24 8 495
3.22 4.94
3.2 4
40 20 0 20 40 60 80 100 120 140 93
Temperature (°C) 4.92
3.3V [l i 40 20 0 20 40 60 80 100 120 140
Temperature (°C)
B 6-5. farH) fa FEAE B 5V [ e
& 6-6. i B ENE
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6.6 HLAVERE: (42)

VIN=13.5V , To=25C (BRAEAE U ) « TEwimE AR .
7.5 14
— Rising
7.2 1.35 — Falling
6.9 S 13
= kel
\g{ 6.6 % 1.25
o 63 g 12
£ s
e o 115
I} g
»n 57 ‘_3 1.1
§ 5.4 %; 1.05
5.1 @
48 0.95
45 0.9
40 -20 0 20 40 60 80 100 120 140 40 20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
& 6-7. B aFEt i Kl 6-8. fEREBI(E R
1.04 3.3
32 —_— Risipg
1.03 — Falling
3.1
1.02 3
S 101 s ;2
9] (o) .
g 1 S 27
s 2 26
@ 099 g~
. > 25
0.98 24
0.97 23
22
0.96 21
40 20 0 20 40 60 80 100 120 140 40 20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
B 6-9. RN & 6-10. A EE UVLO - A B 5
— 115
3.9 —_ Rlsmg —— OVrising — UV rising
— Falling 125 — OV falling —— UV falling
3.7 —
S 10
35 3 1075
< 7
9 3.3 E 105
S 3.1 :'3) 102.5
z S 100
> 29 ;
2 975
[]
2.7 g 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)
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7.2 IR T HER]
EN[
Bias Reference [JVIN
1V
% Voltage
Regulator
Slope
Compensation
swW
[ ]BooT
RT[ }——
e HS
MODE/ ] t
SYNC Oscillator
>—[:| SW
Switching Logic —
(¢ LS
|_
PG [ }—\

Soft-Start
[ Logic

h

1V—+

FB |: -
FB Detect

COMP

Power-Good | ¢ :| PGND
Logic

<}_

7.3 i
7.3.1 FEERIRIESE
LMR60410-Q1 FL A K% AEREM /R EBE (UVLO) ThfE , 18 /7 AERSHRYE EN 518 _E i B R B 28R i s AT H

LR L. By asfF A, EN SIBIRT PGND 51 22 8] f) FE s o0 25068 3 {66 g it I BT B Ven-Thr) (S RE
1.25V ) o fEHE Venthr) HRIKHEIEHRE VINgyLoRr) B2 )E , SPRITAET 7.3.2 RANA RS

LA EN 51 BIAT PGND 51 2 A o IS PR = AL RE R AR BUAE Ven-th) TV (HERE ) BIF , EN ST 4
AET .
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VIN F1 PGND 2 [A]ff) FLFH 2 S 2% 1 Pt S 822 EN SR, nTH 5280 VIN UVLO. 155G, B8 i b i
HINHEE | %8 Rent HME , R HHETHER Rengo HHEHE Reng J5 , WIFHE TSR SIEM N B L. ZHERT
FHEN B | iESEE 71, 7R 1 5 2. EAFE VIN UVLO Thie , 7l EN 5| E %5
VIN.

VEN — TH(F)
mem—oH—Wm—Tmm)

RENB = ( X RENT (1)

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

—

L e
VINiym-off 7% LMR60410-Q1 SIS (1% A L%
* VINiyrn-on %78 LMR60410-Q1 Sl i {4 A HEL T .

o\

EN

B 7-1. {5 EN 5| I € VIN UVLO

7.3.2 HESIFIMIEEFHR

LMR60410-Q1 il Fi 405 2 A B3 1 i 230 91 10 i 4 Fit e b ROOKVR I FRLIAE - 0 BT TR 2 A 8 72 O Bms (S 7R
) « RUMELERGEZ B oA E i, LMR60410-Q1 24/ tB Ak IE #1217

ZJH 3 LMR60410-Q1 Jf A HOR Zh FE 51, BEnE] VIN A1 EN 5] B 26 25073 il il i VINgvog)
VEN-THR)> THARKEERMEG , BORBNFSIS KR | HF LA HURAE 6ms ((SLAUE ) AHIASIBRE M.

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

[} o 5
/ f 4
EN (2V/DIV)
qﬁ#ﬁfﬁﬁ#ﬁ#ﬁ#ﬁ;ﬁﬁ#ﬁap
VOUT (2V/DIV) e
PG (2V/DIV)
2ms/DIV
& 7-2. fEREBE 3N
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7.3.3 L RT #THFELFE

JUCEAE RT 5171 PGND 2 1] (¥ L FH #5778 200kHz A1 2.2MHz 2 [l LMR60410-Q1 355 i JF R A%
BEE RUTRFR RN LMR60410-Q1 723 5 SR 2 N I8 4T I 48 AN A T SRR o A5 S AL i S i I

KINRIEZAER |, ES R 7.3.9. 0 3 o] T NPT WE A JF AR 2 RT HIHIE.
fL ~69.6x107
RT=-% —
2825 x 10~ 11 (3)
Hrp

o\

RT : AR (Q) A HAI RS RT HUBHAE.
o fow 1 LURFZE (Hz) AR € miJTRMIER o

180

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 [E 5 RMRAIHIR R

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

LMR60410-Q1 f¥] MODE/SYNC 5| jfl& — M A5, Fl T e R s AT B s T A 5 A0 A I B A3 [
W ERAINBREIFENT , RT EBESS g FFMiE . TI 8 3URK MODE/SYNC 5 HIE = . A xizir A
FZELR ,BSHT 7.4,

MODE/SYNC 5| JiIm] F T 8 TR E Z AN E T R G ahaS i o s /70, = Flhis i aUnT (it £

o AUTO f : fER R I0 A S Ak R0 &) (PFM) da1T , WG B TR b S A e R & R8s . 5 £
FHAIER , SR 7.4.2.2,

« FPWM #30 : 78 FPWM BT | 28 A (7 1, AT SR vF B IRl ol FRUER B o X RE RV A 3T
WHEELLEIIRIET. AXREZIHEAERE , 1530 7.4.2.3,

« SYNC fX : Py i e 2 In7E MODE/SYNC 5| IR AN 5 . AN 85 5 AR 0 1% T 80K T RT
L EL 28 15 B A ATER (1) 20%.0 AN B ) 0 FELSF L UK T80T Vi ok o SMEBE Bl AR P 6 250/ T 0 4% T
ViL_cike AN BRI 6.1 A MODE/SYNC 5l BVARE(f . R B4 H H I Al 7E A4 T 30047 1
Fi, I HANZ 550 S st 1) i dse 50 S M s 1) (K BR ), B b sk 2 5 i I %) MODE/SYNC 5| Bl K45 5 4T 2 4
VLHC. e8Pk T SYNC U | Bt B FPWM B NigqiT—#F - 28 A i E , A RVEERA 13
5 o R PUEC e N 21 MODE/SYNC 5| I 4522 .

BAEA R AT A Z WA o, 420F MODE/SYNC 5| il INA 25 5 . & 7-1 08T koA Sepke sk #6145

B
xR 71, kR G E
MODE/SYNC %A B
> Viy_FPwMm R FPWM W) 3
<ViL_FPwM A B e TR E
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R T R REERRE (£)

MODE/SYNC i\ R
[EEANE 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-Q1 7077 /4% LMRE0410-QA i Hh A 5 9 ] i s M2 | FUAHIL b T2 75 4 760251 FB 5
DG PR G 52 5 ) AR AT T ISR PR B 5 5 VS B WS BT 4 H01 0  E o
JE , FB SN EE i R B, FB oI BRI L HE B2 I B AU T 250 | S84 AERE N B 4y
TR . SR Y L IR U TS B 545t o FEL % RIS 1100 Q. 65 T30 it ok
% Regr J5 , 7F3t 4 0T 5 A0 P22 Regge

VFB
Rppg = o—B xR 4
FBB = Vo — Vi < RFBT 4)

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

LMREO410-Qu 4 F 754 s 1 LFL R R L R 520 40 4 6 0 BB S R A I P PR (s i)
ARSI (Ls.um)- BRSBTS lus w J5 , W11 MOSFET 445l , &Il MOSFET f4-%if , #%)
LI LR Dy BT« SESRAETT SEUTSRBURIEG , HONGORENL . 11T RS AR A sy A
lus.im Z VI, RISt P AR BT M2 T 0 R 5B T TJ At 7 O L7
U 4 FE 2B G R R RS (64 FB B LR IEEZE Vige BIF | BRI AITAEBER . i 218
BFSEH.

LMR60410-Q1 tf ) 50 kL7 WAL o %5 LU A LTS A WA R R B RO | 4 B T %
P B R . SRR B OSBRI o P 7-5 .

LMR60410-Q1 &8 T F IR FR1E (ILs-neg-Liv) » PABR SN MOSFET A AVEANRTHR&E . &2 7 i fR1E
J& , & MOSFET i .
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2.2

2.1

1.9 AN

1.7

1.6 ™~

1.5

High side current limit (A)
o
/

N

14

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

B IR R R AR UL N I BRI SRR | SR 4R T A, I R 41, LMR60410-Q1 #8442 e Wiy Hi 3
ZFEKZ) 85ms , LMR60410-Q1 4 J5 i@ i 0% 4 B sh 4G B 2 1817 -

LMR60410-Q1 753 & LA T A f5 #E AW 222 17185
o HIAHFHIE e
o FB S EMHEEREE Vyc LR

Wiy 23 AT A5 S IRFAE A2 AT O P I BROT SR P, A 2 2 08 s K it r s 0 B B 75 A0 100 e T B L
IR, A tE IR R RS

7.3.8 HIIEHTIEE

LMR60410-Q1 ) FEL 5 1E 5 ThE AT FH 76yt F Mol H 1 Y B B2 67 R U L3 | B B T0 Rl oA AT
Y PR IR R — TR ThRE | @ AE PG SIIAI G & A S R (A B S — A B AP Rk S, AR
R RS | W55 &S T

FEHR B 51 e Bm AL N U ETEE Vineevaupy PAEJE , R IE W 5 A 2. e XM e PG M
GND Z IR} o T i A R R S AR T IR 1 VE A o 23R BT S e e B R AR TRV L Y, TSR
A T R i AR TV Y o BT D PURIE K R s Ay, DU ORAa B AR A IR K oA
SN PG 5 A4t

LV |, PG 5l &S HHL :
o s ET PG ik ETHRAE (Veg-over)) FIFFEERTE] 22005 tpe.pEGLITCH
° iﬁﬁtﬂ EEAET&%?UT&? PG T\L’E—Fﬁ%rﬁ}],fﬁ (VPG-UV(F)) E‘]?#éiﬂﬂ‘ I‘ET‘IE//I\% tPG-DEGL|TCH

FEH I R 25 AF K PGSR AR JS , PG 5] A R FF IR BT 2D tpg.peasserT BURZ) 2ms (it
E ) o A tpe.pEasserT LI, AL AR %2 — A fE B PG SIIFE ¢

o BB SR | Stk MRS EFE BT PG AR EFHRME (Veouy @) » I BLERHETERE_EFHII(E
(Vpg-ovp(R)) LA T IIFRFEERS M 222K teg.pEGLITCH-

o BB IR AR R | R R BT PG LR FEEBIE (Vea-over) » I FLIRFFEEUR R IEBIME
A R LRI R 522 tpg-pEGLITCH-

vOouT
A

Vre.ovPR)
PG-OVP(F)

Vpe.uvPR)

Vpe-uvp(F)

PG time

tpG.DEASSERT

High = Power Good —

Low = Fault >

tPG—DEGLITCH tPG-DEGLITCH
tPG-DEGLITCH tF’G-DEGLITCH
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7.3.9 B4

JEATT H 2 8 I 7 b AT [ 5 A AT 1 A A B PR 65 Rl P 0 B SR PRI AR S A% T UL R A 7R
& LMR60410-Q1 #FMIKZH A S, v LR FA I S8 TF MR A ) LA 3 R AL § & 5. LMR60410-Q1 %
TFRAARY 2 RT HPH 2 @S W E SRR LA L 18%. %R EERE | U LRSS ATH |, RT HpH2e 2
SLIPBEE T RANR R R IT AR T IR .

PAUR S B i R, AT SR T AT

1. HMESE Pt i 2] MODE/SYNC i+ |

2. FEARBIAFHIE TISATH , IR S FRAR , XM OO s f T AR

3. WBRHI TR RIRMANE - T O R Sl N G ton-mine

4. FEASBET , WP ER R AR - M 2REE PFM B R U | SRAEXRIEI. /£ FPWM BT,
S gk, RATIAL TR

7.4 S[FRERA
7.4.1 87

TELL MR AT, LMR60410-Q1 #5410 22 JG W ok 22 % p 38 oL DL SZE 2 21 58715 it () s D RTAER A FL 5T O
1. ENET Ven-THR)

2. VIN TEE? VINUVLO(R)

3. S Tp

R, RIREMAAIRR. A, PG EMRIRMHN BIE Vinpevaup) FIUITRFFESIRA . hAh , 29 EN % PGND
Z AR R E Venan @ AT BN ERFFTE VINyyLo r)BA LIS, SW 2 PGND Z[Alf 8k @ ( JLAU(H )
HELREL S X6 Y P AR T

7.4.2 THEHER

HE EN I HHE ETFE Vennr) B BIABEREE VINgyog) , I BAETE H AR 2% 1+, LMR60410-Q1
BT AR, ] LMRE0410-Q1 s fif B U7 4 EN SIERZE] VIN , I AT DLEETE N A L s
ji VINUVLO(R) Eﬂ‘ifm E Eij]o

FEITERESLT , LMR60410-Q1 2 F LA R —

o HESESIEHIT (COM) @ SRR T i 38 S SO Kt | FFoediias i
o EEM - BRARIETT BRI (PEM) | JF eI 2R S 1

- FPWM B - BHEIEIT : COM MR + FEk i T B2 o e S g — e
o BT ST E R R AVICH R R JF 26088 2 G D (R

o TRFRRLI ¢ 22 MR G R A LT R /N AR H 2 90 I e

7.4.2.1 ELEFEHK (CCM)

75 CCM 1, LMR60410-Q1 LAE(L 1 i %5 L (D) 38 P el (HS) FIEMI (LS) TFo6 | MR ok it e
JE. 15 HS JF% SBMIT , SW 31 BIHLE Ve HEIE KL Vi , HUBE I | RN . HS JF X difz ]
R . 7E HS JFSRRKMT A tope , LS JFRITIF. RURSIHDEL LS JFSMH | X231 Ve Jliid LS JF%
VR ) AR B S B AR o e 4 B PR BV o 7 H DA R O R . D il HS TR SRTETF X A £ 5
SN 15 X

— Ton
D= Tsw (5)

1E B OEI BAR P R A e ds o, D S SRR, S R O LE

Vour
— ~OUT 6
Vi (6)
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SW Voltage

Inductor Current
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Vsw D= ton _ Vour
4 T o tew |V
VIN
| ton | torF |
0 >t
tsw

Inpple

'

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

7.4.2.2 HEERIET - BAREST

412k MODE/SYNC HLEAR T Vimope/syne) » WIAS ST VR HUBES H A7 48 B i) BA - 1 ZhRERRON W& i 5L (DEM). 24

P BRI T RS SO AL — 2

k4 DEM. HUESS B £ T iR # LU T )5, LS FET Xt , B

A UL LS FET MR A . RS MBI TR TG, FEREEE . R5 , 8 EhEx
REIAE o X ABAT BT KB 1 ) (PFM) B 5

w D= ton _ Vour
v tsw Vi
o Un
o)
8
o
> ton | torF.  thiehz
(% » o >
0b— | _ |
D tsw "
[
A
c
o
5
O ek
s
S lour
E 0 AN / \ >t

Kl 7-8. PFM #:/E

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

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

Bl 7-9. B3R TR Bk Sk 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,

V4
w

HRXTFIR
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\(SW D= ton _ Vour
1 tsw  V,
VIN
Q
(o))
8
E d tON =:tOFF=
=
7]
0 >t
tsw
iL
E A
£
(@)
<]
g
el
<
Y

& 7-10. FPWM B izAT

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 HEIE MRS EME S, ES T 7.3.4

FE T Rl S o S I ) BB R DG T (R B AT 264, BIEAE FPWM A FIg 1T, St & B, DLORRRBD
IR . SRS, MR VINovpr) I, LMR60410-Q1 FJ B 1k £ B 1 H /s 3 , H LMR60410-Q1 1]
SLHLPEM JT5K. SN REFRER VINovpr) ARG , & F2FHALL FPWM BRIZ1T , JF o iF i R LA

7.4.2.4 B 5@ H

5 SIE T A] 2 78 =0 MOSFET a) DL i f /N 18] & B an N/ H B s bE SR S @ I [8) /N TR e R iR B
B ke S R, BD tonemin » LMR60410-Q1 a8 i #ar tH H . LMR60410-Q1 38 i 47 1R FF S A5 % 5k 3 R A [
Hifm NG R L |, R REE tonavin B9 SEE] , AT SEHLIX — 5. LMR60410-Q1 7] 37 357 1 B 4 S I 8] Sy
30ns ( WM ) . HFER 7 0THTEHES IS4 T B SIER 8 .

__Vour
fON = Vi x ey "

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
M. TEERRIEATH , o5 28 L2 45 e B2 R dge i DG st (R R PRl . B 7-11 SR 1 R B3 IA) ) 561 A i
FIHL A R . 7R EFFE T R, LMR60410-Q1 K o o¢ SHm e (R iE K B8P B IS NG, HERIA R
RIS AR PR e PR o ik ) W PR B R R B 1 K4 10ps T 5 s oK Sl i ) J B 43 AT LA TR 28— AN 397 £ )
We B, — B TARAE Sk S a] | BT es 5 4% EL G VEAE TR I A A NS , R 2 T IR DA RS sE .
B 7-12 Fios , WS N R R MR, BIEZE SIE RN ton-max I TEV 0 156 H B, 046 H P TR 2 [ S I
T NHLE Vprope Vprop HIMEEEH K T A # MOSFET f B BH AR AR FELIER 28 1 A5 156 Fi B LA A2 BRI FEL & AR FLBEL

%N HL 3 0 B R R R USRS, BE T 7.3.2 TR RIS Bh—Ff

. . ] o\
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Output Voltage

Switching Frequency

sw D= :ON ~ Your
. Vi A Sw. Vin
o) torr = torr_min
8
é <
= LON tON_MAX‘
» - »>
>t
lour*Rosts -
tsw > Clock setting
€
o
5
(@]
8
o
=}
S
£
0 » t
B 7-11. RS
Input
. Voltage
Vour o o
A o
Voror R Output
Output e Voltage
Setting \
ol » Vin
Input Voltage
Fsw
A
Fsw-nom
Fsw-Low
0 IN

Input Voltage

B 7-12. Fs AR A R Y L R
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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-Q1 /& — K [& [k B/ B i ees |, 85 H TR B & BRI RSOV BRI BEREIE | SR R
A, AIRIB LN i RE N LMR60410-Q1 &8t . S RKE 8-1 TS X2FEIAK |, &%k 8-2 UUH ik
Ptk

8.2 #AIN F

8-1 78 T LMR60410-Q1 ffy SR N F F it . %38 1h B AE S AP AN - f R S5 F IEW TAE. 1EAPGENT]
ferd , % 8-2 it T — RVIECH WIS AT M4 F r LR e fHE

VIN
VIN BOOT
Csoor
CIN [ CINHF__
— f— —I_ L1 v
Rent EN swW v Y —L o
—_ COUT
PGND — I
RENB
LMR60410-Q1 — PGND
Option 1 Option 2 Option 3 Option 4 — PGND Rear §
R I S N S R S— FB
Tt
! | [ [ | ! Reres
ol b e b LN v
| i o 1T KT o f—1
| I I — PGND
i ! i i ! VY | RT PGND
| e [ e
'PGND || PGND ~ i L
““““““““ PGND —
— PGND
& 8-1. LMR60410-Q1 &% R &
2 8-1. MODE/SYNC 3| %75 3% B
TEL 1 BRI R | 1 B AR B3R5 MODE/SYNC 51 J#.
IR 2 7 MODE/SYNC 5| Jil s 4 B & Vivop , FITE A IE AR FPWM 2 (8] 2h 7 U4 .
PRI 3 % MODE/SYNC £zt , LIE H W8 R IE4T #44
TR 4 ¥ MODE/SYNC %% RT , LAE FPWM i FiZ 1T 844
FiE 2% MODE/SYNC 7/ JiI# ).
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R 8-2. HHEKTIRIF

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

400 3.3 1 22 44 ARk DNP 4.7 100 86.6
400 5 1 22 44 ARl DNP 4.7 100 86.6
1000 3.3 1 10 32 SR Es DNP 4.7 100 33.2
1000 5 1 10 32 BaRliiend DNP 4.7 100 33.2
2000 3.3 1 5.6 20 FaRliie s DNP 4.7 100 15.4
2000 5 1 5.6 20 PRt DNP 4.7 100 15.4

(1) #EEAE.

8.2.1 i ER

AREREER R 8-3 HHET A SEUE NN S EL.

% 8-3. %Kitz
witE% & ey 3

AN H Y 12V (JLBYH ) , 4V & 36V ZEE A I RF S22 4T H R ik 36V

L LR 5V A8 PR T i E i T

i Y FRL 9 FHE 1A

FEIARH 2MHz

B R CIRFIE

JE AT =0 %

8.2.2 AR L

8.2.2.1 FERAAIEIE

R TF AN ER I T3 B i e S B N BEAR BT RS o AR T SGH 3 B AR B/ N B R ORIRE | T 22 SE I s 1 &
G . AL, B TT SRR SO VR /N G BB A R A, RS B R W SN . FEA R
T 2MHz. ¢ RT HFHSIEREMVEAE LS | WS 7.3.3.

8.2.2.2 HiRRHER

L, JES (R R VR R PR IR G 5 L R B (0 S 5. B B T B AR O St R R R AT TR IR O I K H TR
20% % 40% Jull. iEEER , MER A N T AR T SO AE BN R BRSO R, A SR KA . T
FEx 8 Al THf e BB . WA K RIS M A . fEiZoRflF , &P K=025, BHABEEL=
5.83uH. EHFARHEE 5.6uH.

Vout
VIN

(ViN = Vour)
fsw X KX IouTmax

L= (8)

BARTEOLN , MRS A AUE i 2 5 T R TR Iys.um —HFEK (THSB7 6.5 ) o MRS RIHRERED
ST E i RS U P RS AN WA o 2 BRI EARRTEE  FUERR BE B — AN ERIRE |, S BRI BT
EH PR BARTERIRIE v B EFRRHR AR X , BT RS & i fiaE BT B R . SR
A REF BTN . A SCVE RURER AT o SR R SRR A R 1) P J s AT AR A M AR, (LI 3 LR Ay B
O BAT EARAI RO AE . BB O AT 20 WA, SRVRAE — e R B RO0E RS B BUE Hud . HAE R T K2 1IMHz
FIERT , B B EZ NS EAEMTEILT |, o EES N B AT /N T30 B0 A d5 R Wi R R v
e

FIAE T RE O 1 5 JBE G TR IR 7 ) o/ PR

Vout

Lmin =MxX 3
sw

©)
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Hrr:
+ M=0.86
8.2.2.3 #r AR ER

LMR60410-Q1 %5 F (1R FiL i A g i) 7 5 SR VRAE B Vo B 1) UG R A L LS AR AL 5 2% R s AT . S sl T
FEISAT IR SR T 5 (K0 PR S . it A R LS B RE R R, B

o FRAIBAT HIE e R SRR

o RAE S EIBEAR I o L I AR b

© MhEAREE

FERSASISAT A, WS ) BRI = A U o 12 = A HRLUAE PR S 0 P 0 A0 s F B B, T L UAE 0 20 WU 2 £
B MK B RS I B RURZ A A5 R B PE (ESR) # 4 S8 s RS0k . LUN A AT Tl 545 &
fi HH) PRI R ) VR e L 1 PR TR ST

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

Horr:
o Al = HEKEE I IEE

A% 3.3V M5V Hth o N T A SR A LR, TS S RR 8-2. fEoRBlt , R TR 220 F ZRMR A
B AT H Al A AT SR B, AT LAE ] WEBENCH R Dy £ i i Ho 2 E (5

SR b, R N W A T SR A AR A P ) R T AR R e A7 B A U R 5 R P 6 A AT 45 2 e T B
RITE, W IUIRAAE N N BT SE B B T 5 B %a s b, 0 7 o S o 1) /Rl e P A A8 AT B T
PRARS e A . AnF 22 100nF S A /N 58 ROST B B8 FEU A a3 1A BT 080/ i r JR s T P B A 2 A RONE B2

R,

KEZHPE BRI R /NT BRI BUEE . 55 U8 ik AT AT LA 28 I WD Q6 RS B2 . IR PR AUR FL
PRI, AR 3% 8-2 e 16V XTR R AR A% IRy SR B 400, an A F 400 F R IR FEVR E e iR
FERARI A, W AT REFR ZLLLRT A B H 3 2 A48

8.2.2.4 I\ HABER

MINHAREAWANEEDRE. HA£H/D LMR60410-Q1 1 &S N IR 28 0 N LRS00 . V= /b A
WS, X PEANThRE Al E I B A RS R SO SR . 1B SRR 8-4.

Copyright © 2026 Texas Instruments Incorporated TR 15 23

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


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/lmr60410-q1?qgpn=lmr60410-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSSR7
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSSR7B&partnum=LMR60410-Q1
https://www.ti.com.cn/product/cn/lmr60410-q1?qgpn=lmr60410-q1
https://www.ti.com/lit/pdf/SNAS870

13 TEXAS

LMR60410-Q1 INSTRUMENTS
ZHCSSR7B - JULY 2025 - REVISED MARCH 2026 www.ti.com.cn
R 8-4. I \NHLAR

HLZS 38 EIUE R

% B R TANHIT S S AR R R 7 o AE BT I SRS DL T, R A A LA R T RS
LMR60410-Q1 S fFHfz . A BRI AEEE, ARSI RGNS , WTRRMEREAT ] 8k

Cin_ne 0-TuF Bt T PP OB AT R 2 R il I | BB T1 R ] 5OV B i A
.
e P TR B0 % 114 s SRS T A TS . W1 oy A 0 NP 1 A 7 B
o . SR R e | TR R GG LR A& FIB AT & R 5. T1 e LMRGO410-Q1 48 (M 6

F 4.7uF . BT % i 3800 B RS IS 17 (0 R GErh RS2 I iR DRI T U 50V 880 5
FAE LT o

* 8-4 ML) Cin_wr A Ciy AT T RBHN . W AR 2@ ER A B g0 , AT fEt 11 i 50T
(iDL PG

D x (1 -D) xIgyT (11)

Ciy =
IN' = ""AVIN_pp X fsw

=

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 RE I 12 SREEE I A LR A5 1K) RMS HURATUEE , LABA ORBa0 A\ PR 4% BE S 3R At AT S HL it

o\l

1 Vour 2 2
[IN_RMS_max = louT X \/D X (1=D)+ 15 % (m) x(1-D)"xD (12)

8.2.2.5 ¥ HAEE (CBOOT) &

H 25 A 2% (Cgoor) HEHAE BOOT F1 SW 5l 8] , il MOSFET H At Al fafi o 78 TR0 I 52 17 1 175
T, Bz AR E AR T REFET LMR60410-Q1 (47 & TI i —A4> 100nF LM &R A s |, BESE /D
A 10V,

8.2.2.6 FB /M JE#% , AT HATIRA

LMR60410-Q1 &3 I g &y LA 5 s r] 5% Hh i R sis AT X T lalir i as A SR i e ik, A
R P B RE R FB IR, i E Al e R e R R U i 2 R A LB 2 IR R DA FB 51
PEyrbL pORBCE Ml . AEA 7R 13 T BERR 8 S it 70 He 4 0 i 1 PR

REBT
Vout = VFB X (1 + m) (13)

o, R e R Regr , WEA HFFER 14 5 Regg HI1E
_ VFB
RrBB = RFBT X voy1- Vg (14)
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
BEo M AT A SR HEAT SEIR I | A AT 15 7 s UL P S 2 EL ) EL D 4% B WSS i b7 SRR S AR H A
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8.2.2.7 Rpy - PGOOD _h#iHifHEs

PGOOD 5| il —ANJF ikt , FAEREIN S, WRFG 2, Al 100k Q 4y A& M ik . A S N
PGOOD 5| ifl bhr s YE R , 6251 6.3, HABEBRIER ((HIaThie ) rIaeatgn Bl A .
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8.2.3 W/ Z¢

PR E T 18 8-1 th R Rl . BLZHARZN i, (ACK AT RE. BRAESTA VN, LURRMEN : Vi

=12V, Ta = 25°C.

100 | | 100
9 =] 90 5= g piis
80 o | 1 80 A Tl
4 LT /’ U / d
70 F—1 _— 70
g £ w /,
3 60 oy
c c 50
S 50 g 4 /|
=
440 u / /1 A
30 y
30 — Vin=8Y, Auto 5 AV L/ — Vin =8V, FPWM
— V)N =12V, Auto 0 P P — V)N =12V, FPWM
20 — Vin =24V, Auto 10— o — Vi =24V, FPWM
— VN =36V, Auto //z:::—" —— V|n =36V, FPWM
10 0 ==
0.0010.002 0.005 0.01 0.02 0.05 0.1 0.20.3 0.5 1 0.001 0.005 0.02 0.05 0.1 020305 1 2
Load Current (A) Load Current (A)
FAFEA = 1A 5V it s = AUTO AR = 1A 5V it Bz = FPWM
Fsw = 2MHz Fsw = 2MHz
& 8-2. X% & 8-3. =%
100 100
= 90 —— T
%0 ///’_-_ //”’ ///
[ — 80 U e
80 F— i
/|
70
g ™ g A
& £ 60 4
> 60 > /
o o
c c 50 7
g 50 3 A/
& £ 40 /’ y 4
a0 “ A/
30
30 — Vin=8V, Auto 2 pdrd V — Vv =8V, FPWM
— V)N =12V, Auto v Pzl — VN =12V, FPWM
20 — V)N =24V, Auto 10 AL — ViN =24V, FPWM
— VN =36V, Auto —] —— VN =36V, FPWM
10 0
0.0010.002 0.005 0.01 0.02 0.05 0.1 020305 1 0.0010.002 0.005 0.01 0.02 0.05 01 020305 1
Load Current (A) Load Current (A)
AR = 1A 5V #ith B3 = AUTO WAFRE = 1A 5V #ith 12 = FPWM
Fsw = 400kHz Fsw = 400kHz
& 8-4. 3 & 8-5. 3%
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100
90 /_,%:ai
90 7 Py
_-; ] N 80 // g ’/__
b — =T R 70 7
70 4 //
S g 60 I
S 5 /
£ 50 g %0 va //
£ 40 2 40 P
w w /1 /
30 30 y A4
— Vin =8V, Auto A — Vn=8V
20 — VN = 12V, Auto 2 — Viy=12V
" — e "= —
—— Vjy = 36V, Aut L — Vi\=
0 N uto 0 = ] N
0.0010.002 0.005 0.01 0.02 0.05 0.1 020305 1 0.0010.002 0.005 0.01 0.02 0.05 0.1 0203 05 1
Load Current (A) Load Current (A)
R = 1A 3.3V it il = AUTO R = 1A 3.3V i 1 = FPWM
Fow = 2MHz Fow = 2MHz
&l 8-6. & & 8-7. &K
100 100
90 S %0
80 CH 80 e atiii
1
| pabid e
70 70 / L
s S vl
£ 60 £ 60 A—
3 z / /
S 50 S 50
é 40 ;=—’ 40 / /|
w w /
30 30 A
— Vin =8V, Auto A N — Vin =8V, FPWM
20 — Vi =12V, Auto 20 A — Vi =12V, FPWM
10 — VN = 24V, Auto 10 aipZel® — VN = 24V, FPWM
—— Vi = 36V, Auto =1 _——1 —— VN = 36V, FPWM
0 0
0.0010.002 0.005 0.01 0.02 005 0.1 0203 05 1 0.0010.002 0.005 0.01 0.02 0.05 0.1 0203 05 1
Load Current (A) Load Current (A)
R = 1A 3.3V fir #z = AUTO R = 1A 3.3V fith iz = FPWM
Fow = 400kHz Fow = 400kHz
&l 8-8. (=& & 8-9. Z(&E
5 5.2
4.995 5 77
48 S
4.99 46 ///////
S 4.985 s 44 27/
= = 42 S/
S 4.98 S 4 777
8 S //
S 4975 S 38 A
3 497 3 36 77
g g a0
O 4965 O 32 /// /
4.96 — V|N =8V 3 Y4
. — V=12V N — loyr = 0A
4.955 — VN =24V By 74 — lout = 0.5A
— Vin=236V 26 — lour=1A
4.95 2.4
0 01 02 03 04 05 06 07 08 09 1 3 35 4 45 5 55 6 65 7 75 8
Load Current (A) Input Voltage (V)
R = 1A 5V %t 130 = FPWM R = 1A 5V #ith = FPWM
Fow = 2MHz Fow = 2MHz
& 8-10. R FEZE & 8-11. P& H R
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3.5 3.35
34 3.34
NIy i
<7 =
= 341 / g 3.31
c . o 3.
& / s
8 3 / S 33
T 29 g 320
3 2.8 IS 3.28
27 — lout=0A 3.27 : x:: : ?\2/V
2.6 — lour =0.5A 3.26 — Vin=24V
— louT = 1A — V|Ny =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 020305 1
Input Voltage (V) Load Current (A)
BIFE=1A 33V Biak = FPWM BIFFE=1A 33V Bist = FPWM
Few = 2MHz Few = 2MHz
& 8-12. JEREHLE &l 8-13. fE R
2200 2500
2000 /’ 2250
< 1800 / < 2000
= 1600 / = 1750
& 1400 g
5 1200 / 5 1500
g / § 1250
& 1000 / I
£ 800 2 1000
S / S 750
z 600 / =z
@ 400 / @ 500
200 250
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 #ith i = AUTO AT = 1A 5V %t i = AUTO
Few = 2MHz VN = 12V Few = 2MHz lout = 1A
& 8-14. T MR 5 FER IR KX &R & 8-15. FFRMME SN B EH KRR
Tek Prevu ii Tek Stop
v «
v [mviN \“ =
e
VOUT VOUT
(6 vP‘GOuu [@{pGooD
@ oy § | Tokpomts S50y @ o : | R Toicpomts __Es0v
lue n in X d Dev ov lu n in X ev ov
@ Frequency \—/i——.Hz xsaperiod fOuNIlld e st pe 1?:’;‘9:3;024] @ Frequency Yi——eﬂz ’\N/I;aperiod fouNrI1d M swp 1[1?:2‘4:3;024]
BT = 1A 3.3V Hith Bz = FPWM AT = 1A 3.3V i i = FPWM
Few = 2MHz Few = 2MHz
&l 8-16. B30 & 8-17. Kbt
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RBW (CISPR) 9 kHz MT 100 ms RBW (CISPR) 120 kHz MT 100 ms
Input AC Att 10 déPreamp OFF__Step TD Scan Input AC Att 10 d8_Preamp OFF _Step TD Scan
Scan @1Pk CIrw@5Av Clrw e Scan @1Pk Clrw@SAv Clrw
Limit CheFk | IREELE 7 ] 710 Rz EN sa0asEaeiive Voltage AV Class S~ PASS 100 Mz
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Start 150.0 kHz Stop 30.0 MHz Start 30.0 MHz Stop 108.0 MHz
Vout =5V Fsw = 2MHz loutr = 1A Vourt =5V FSW =2MHz lout = 1A

AP : 150kHz % 30MHz

& 8-24. 55 EMI 55 CISPR25 [R{E ( L  WfE(S
5, 56 FHES ) , LMR60410QEVM

B PEE © 30MHz % 108MHz

& 8-25. 145 EMI 55 CISPR25 [R{H ( %6 : Wl (s
5, &6 FES ) , LMR60410QEVM
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Frequency inHz

VOUT =3.3V FSW = 2MHz

: 30MHz % 200MHz

lout = 1A

e

& 8-29. 4E 5 EMI 5 CISPR25 [R{E ( #f : I&fHfE
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Frequencyin Hz

Vour = 3.3V Fsw = 2MHz

A 30MHz % 200MHz

& 8-30. #E4T EMI 5 CISPR25 [RME ( & ; W&E(S
5, at RERES , 6 FHES) . BEIE
R&. LMR60410QEVM

loutr = 1A

uuuuu

FSW =2MHz
PR EERE © 200MHz 3 1GHz

& 8-31. #E4T EMI 55 CISPR25 [R1E ( & ; W&{E(S
B, 4t EERES , &6 FEES). KPS
K. LMR60410QEVM

lout = 1A

VOUT =3.3V

FSW =2MHz
AP 200MHz £ 1GHz

K 8-32. #E5F EMI 55 CISPR25 [R1H ( 3t : BEES , 4 . #HgAFS , &6 . FUES ) . EENER
4. LMR60410QEVM

lout = 1A
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L I I I =1L -
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L|SN_—__ .
%7 GND GND
& 8-33. SR\ EMI S8 A [F
% 8-5. #7 EMI JBISs ot
Fsw(kHz) Crit1( 1 F) CriLt2( 1 F) CriLta( 1 F) CriLta( 1 F) Lrir( e H) Cgurk( 1 F)
2000 2.2 2.2 DNP DNP 2.2 47
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VIN * . VIN BOOT
100nF
4.7uF 100nF
L1
l l EN SW - VOUT
T T | o
PGND — — PGND
u1 l PGND
MODE/
f SYNC F8
jPGND VOouT

100kQ
. I
RT { PGND

PGND — PGND

& 8-34. i F BB
* 8-6. HLAUN £k BOM

U1 st (kHZ) VOUT (V) L1 ( u H) ﬁ'\‘% COUT ( B F) RT (k Q)
LMR604105SRAKRQ1 2000 5 5.6 2x10 15.2
LMR604103SRAKRQ1 2000 3.3 5.6 2x10 15.2
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9 BRAFF SRS
9.1 BT Hr

9.1.1 B=77= B 7

Tl R AT 5 28 =J5 77 S BUIR 5547 RIAE I, AN REA AR L7 il BUAR 55 BRAOR B 138 P PR AT SR B AT, ASRER At
7 i IR 55 PR B AR AT T 7 it BOIR 55— S R TR BA T

9.1.2 i £ R

9-1 J&7r 7 LMR60410-Q1 (g fFar N A REEADN AR AT FIE | 35S R 4-1. W 1 A e i V4
RGN, WEECR TSRS TI ) E2E SCFFigds ; SARTTWEIEH] .

LMR604 XX X X X RAKR Q|1
1 | A—T ! l

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

No Character: ‘A’ variant

B: ‘B’ variant

& 9-1. #FarF N

9.2 IMHF
9.2.1 HHIES

WEBEFEMRIA , ST

HEPNACES (TI)

FEMNACE (TI)
HEMAAE (TI)
TP ACES (TI)
HEMXAE (TI)
HEMAEE (TI)
IS (T1)
HEMAAE (TI)
HEMAAE (TI)
, AN-2020 #iiif : FRITEEH , I HF & E N T

. AN-1520 SfZEAE 7 B/ FE SR (E B 1 H HE B BR A7 Jrd A1 26 75 B N F- 1t

TBINAE (T1)
FEIHALES (T1)

TN (TI)
TS (T,
FEIMALES (T,

, AN-1149 J7-2¢ 1 I 717/ 75 7 NI

1&/7] LM4360x %5 LM4600x i1t #5451 EMI 77 /g N it
P ~ A7 748 FI0 N

AN-1229 Simple Switcher PCB 77 /575 i FH T it

(&SR HIFTE FR L it

PowerPAD™ % [N F F-#ift

PowerPAD™ #7771 E1 & N FH it

817 LM43603 71 LM43602 ji7 1L #ist it Wi FH Tt
FEEAIC FHHTF bR N T

TR B i # Heaas (1914 7 EMI S T3
T REFIRLA L D A2 ) 2 78 N T
SR T 15 H 25 a5 1L A B 2 L D) EL i % Heais O 85 i 7 N P 1

9.3 FWOCR FEHTE A

BRSO AR, 1 FAE ti.com BRI S SCHJe. mith @Ay #EATIENT , RV RTRE A G £ B B Edi
o ARESMEMEE | BRI SO RS BT I ik

Copyright © 2026 Texas Instruments Incorporated TR 15 35

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


https://e2e.ti.com/support/power-management
https://www.ti.com/lit/pdf/SNVA021
https://www.ti.com/lit/pdf/SNVA721
https://www.ti.com/lit/pdf/SLUP230
https://www.ti.com/lit/pdf/SNVA054
https://www.ti.com/lit/pdf/SBVA025
https://www.ti.com/lit/pdf/SLMA004
https://www.ti.com/lit/pdf/SLMA002
https://www.ti.com/lit/pdf/SNVA719
https://www.ti.com/lit/pdf/SPRA953
https://www.ti.com/lit/pdf/SNVA419
https://www.ti.com/lit/pdf/SNVA183
https://www.ti.com/lit/pdf/snva489
https://www.ti.com/lit/an/snva555/snva555.pdf
https://www.ti.com/lit/an/slva289b/slva289b.pdf
https://www.ti.com
https://www.ti.com.cn
https://www.ti.com.cn/product/cn/lmr60410-q1?qgpn=lmr60410-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSSR7
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSSR7B&partnum=LMR60410-Q1
https://www.ti.com.cn/product/cn/lmr60410-q1?qgpn=lmr60410-q1
https://www.ti.com/lit/pdf/SNAS870

13 TEXAS

LMR60410-Q1 INSTRUMENTS
ZHCSSR7B - JULY 2025 - REVISED MARCH 2026 www.ti.com.cn
9.4 T RFBRIR

TIE2E™ HaCscfFivla e TR EESE TR, T HENE ZETARE ., L ik @s Mt #. @R
BUA R B E T RS, SRAS BT AR I DO s 35 )

HERMAR BB DTS IR fefit. XIS EIF AR TI BRI, IF HA - &k T ; 52
T IAE AT 2K

9.5 Fbr

HotRod™, PowerPAD™, and TI E2E™ are trademarks of Texas Instruments.
P bR N & B T & I .

9.6 FHHL B HE S

FH IO (ESD) SR AR L . A SR (TI) EEUCE IS 24 TS5 S M kb B AT B P ML o 01 S S0 5 T P b B
A RISERLRE | TR AR IR AR B .

‘m ESD MRS /NE S EBUNRITERERE | REBEA SR, RS RSE R W REE A B R BB, RREINIER AN S
KT DR AT e 2 S B E S LR A AR AAT .

9.7 RigR
TI RiEE ARIERII IR T ARE. &7 BEmg 1 AE .
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)
LMR604103SRAKRQ1 Active Production ~ WQFN-HR (RAK) | 9 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 150 413SQ
LMR604105SBRAKRQ1 Active Production ~ WQFN-HR (RAK) | 9 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 150 15SBQ
LMR604105SRAKRQ1 Active Production ~ WQFN-HR (RAK) |9 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 150 415SQ

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

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

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

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

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

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

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

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

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

OTHER QUALIFIED VERSIONS OF LMR60410-Q1 :
o Catalog : LMR60410
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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
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R
R
Pl
R

L

/‘|: 0.1 MIN

SIDE WALL
WETTABLE FLANK

OPTIONAL: SIDE WALL PIN DETAIL
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2X (0.125) —»= R e s
|
0.9275 - Tl
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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)
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METAL UNDER S e
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SOLDER MASK
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SOLDER MASK \ \H
OPENING\ ******************** S il Foooo
|

O.OOOPKG<L72: - -—- @%
{ |
@0.2) TYP bR
VIA ~
o
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) 1
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~ 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
| |
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1 ! S
(0.9275) e —
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OPENING
N N
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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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