13 TEXAS

INSTRUMENTS

LMR60460-Q1
ZHCSYM4C - JULY 2025 - REVISED JULY 2026

LMR60460-Q1 3V %= 36V. 6A RZELRFIDREERH A, KA TIN5 M=MK&
A (MINT), BB RALE EMI P REFITE S B2

1

Rtk

WD TIAIEFE R - 228 1 (MINT 1) :

- HT%4 CISPR 25 5 hrik

- fikH& HotRod™ QFN 3

- PR R A T

FEETH AR 42N ) AEC-Q100 Frif

- PRREESS 1 - 40°C £ 125°C B T/EE
JE

iRz aR

- AR T IR R A RSO

B TAEM N ETEHE 3V & 36V ( Zaxf i KIE N

42V)

& 1.8V/ADJ. 3.3V/ADJ. 3.8V/ADJ #iI 5V/ADJ

FRR AR T G R Y H R 2 0

- Al VSR - 1V & 20V

AR AR A F IR

- RWTHEYE : 0.8 1A

- TIFHLHER S A

PR 1) R B PG B HE L2

FFRZIGH N 200kHz £ 2.2MHz

T Sl I A0 ton (B 784{E N 30ns )

Y FPWM. PFM B54M B4 [F]

WA ATy R

- 5| H#H% LMR60406-Q1. LMR60410-Q1.
LMR60420-Q1. LMR60430-Q1. LMR61430-
Q1. LMR60440-Q1. LMR61440-Q1.
LMR60441-Q1 F1 LMR60450-Q1

FH T HEL YR A 4 1) 0 LR IE A

2 N A

e -3t SRV
REBBRH RS
HEL SN

VIN

VIN BOOT iCBOOT

CIN T 1
EN sw VOouT

couTt

I
— PGND I
— PGND

LMR60460-Q1

MODE/

SYNC

RT PG ——
RT % PGND

~ PGND — PGND

FB

fafLRR R - [ e

3 Ui

LMR60460-Q1 &k 3V & 36V ( 42V BEAHE ) .
BA. TRERIFID R HeAs |, K A o7 i )
% 2. 5mm x 2mm QFN-9 #}3: . HotRod™ 3% %H
2ok A REPE (MINT 1) BLURHT A A R | AT sl
& EMI PEGE | {5 T 5 4 A H At e 75 SO AR 5 1 1A
i,

AR I E S |, FTA e S Rt 1V & 20V
PR R ol N B R R T R R B R A
B, AR SRRt E e R . AR
FRAL T O [ i Y R IR T RS S . AR s
H28Hy | $EIC 30ns ik SIEETE] |, ATAE S AR SEEl
Bt | PR PRI B S N DL R H P 6 AR RN 28 1
.,

T I H IR IE 5 6 H A Bh T3 A2 YR R 9 R .
LMR60460-Q1 ) MODE/SYNC 5| il 5o 5 F /2 £ s ]
fik 35 A (FPWM).  H shBR s s [F 25 is 174 2 [A]
BT

LMR60460-Q1 B 7EFE R4 2, M sEil &
# 1 PCB fi 148 R4 A . LMR60460-Q1 J& T
SR BIZRE R, HIRTEHEY 0.6A % 6A.

HEEE
Hs(1)
VBC (WQFN-FCRLF, 9)

HERFO

2.5mm x 2mm

AT
LMR60460-Q1

(1) AXREZEE , WESH 11,
(2)  HEIRT (Kx %) NbeE , IORSIM (& ) .

EVM 7 )5 - 2.2MHz 3.3V [ & #iH

AV SIS . Or R, TR T3 Tl Rt 7 HSME TR, TIAGREF SRR, ARk

HEGRTE |, 1 55 7 I ti.com S5 Bt (S SRAS (#0030 ) o

English Data Sheet: SNAS894

%%iﬁl


https://www.ti.com/technologies/functional-safety.html
https://www.ti.com/lit/pdf/SFFSAJ0
https://www.ti.com.cn/product/cn/LMR60406-Q1
https://www.ti.com.cn/product/cn/LMR60410-Q1
https://www.ti.com.cn/product/cn/LMR60420-Q1
https://www.ti.com.cn/product/cn/LMR60430-Q1
https://www.ti.com.cn/product/cn/LMR61430-Q1
https://www.ti.com.cn/product/cn/LMR61430-Q1
https://www.ti.com.cn/product/cn/LMR60440-Q1
https://www.ti.com.cn/product/cn/LMR61440-Q1
https://www.ti.com.cn/product/cn/LMR60450-Q1
https://www.ti.com/applications/automotive/adas/automotive-camera/overview.html
https://www.ti.com/applications/automotive/adas/overview.html
https://www.ti.com/applications/automotive/body-lighting/overview.html
https://www.ti.com.cn/product/cn/lmr60460-q1?qgpn=lmr60460-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSYM4
https://www.ti.com/lit/pdf/SNAS894

13 TEXAS
LMR60460-Q1 INSTRUMENTS
ZHCSYM4C - JULY 2025 - REVISED JULY 2026 www.ti.com.cn
A2
T HFEE et 1 T4 BEAETRERE TR e 16
2 BT ettt 1 B RIS HE oo 20
R0 EO T 1 IR T 2L =3 SO 20
A BBEELERZR oo 3 8.2 BUIRI R FH oot 20
LRI 1 T i 4 8.3 HLIFAHIEER I o 32
B BT e 5 B AT TR e 32
D OB N 5= = NN 5 (e I 2 5 1 Vg =52 TR RRORT 35
B2 ESD ZE Dot 5 O B SR e 35
B.3 I IB AT 2 ettt 5 9.2 SR TR e 35
B4 PP BEAE e 5 9.3 FEUT SR T BT A+ 35
Lol RE R = OO 6 I o o ST 35
8.8 BLIEVREIE .ottt 8 0.5 T ettt 36
T BEAIBEI oo 10 9.6 FEE I S e 36
TARER e 10 0.7 ARIE R e 36
T2 TNEETTHERE] oo 11 10 BT TR R e 36
AT S i | DO 1M1 MHBR BTG 37

Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: LMR60460-Q1

English Data Sheet: SNAS894


https://www.ti.com.cn/product/cn/lmr60460-q1?qgpn=lmr60460-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSYM4
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSYM4C&partnum=LMR60460-Q1
https://www.ti.com.cn/product/cn/lmr60460-q1?qgpn=lmr60460-q1
https://www.ti.com/lit/pdf/SNAS894

13 TEXAS

INSTRUMENTS LMR60460-Q1
www.ti.com.cn ZHCSYM4C - JULY 2025 - REVISED JULY 2026
4 BFERER
FIT ST () () i LR W R A

LMR604605SVBCRQ1 6A 5V [ E /] =
LMR604601SVBCRQ1®) 6A 1.8V [&H & /AT =
LMR604603SVBCRQ1 6A 3.3V [# & /Ay =
LMR604603VBCRQ13) 6A 3.3V [l &/ ml i S
LMR604604SVBCRQ1®) 6A 3.8V [ /Al =

(1) E2ERMTWSRIRSHES  ES0 #07Fa S0,
(2)  ARIMBZIED, FHEER Tl
(3) FmEBAAT (AFEHE ) .

Copyright © 2026 Texas Instruments Incorporated FEX IR 7% 3

Product Folder Links: LMR60460-Q1
English Data Sheet: SNAS894


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/lmr60460-q1?qgpn=lmr60460-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSYM4
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSYM4C&partnum=LMR60460-Q1
https://www.ti.com.cn/product/cn/lmr60460-q1?qgpn=lmr60460-q1
https://www.ti.com/lit/pdf/SNAS894

13 TEXAS

LMR60460-Q1 INSTRUMENTS
ZHCSYM4C - JULY 2025 - REVISED JULY 2026 www.ti.com.cn
5 5| HIRc B M Thak
e e o
| ! | | ! T T T T T
) : : A -
g ! : 7 : | | | 6 [
| | | | | | | |
I | - | | - |
| |
| |
| |
| |
! \
! \
______ / \ e
EN| o | [ ! | 4 |BOOT
_____ | : 2 : |
| |
| |
| |
| |
| |
| |
_____ ~ ! ! e
1 | | 3
__i : I\I I) : :.__
| | | | |
VIN PGND SW
& 5-1. VBC &3 , 9 5/l WQFN-FCRLF ( TH#LE )
# 5-1. 5| jizhe
1)
HH(1) ViEH
S 2R
1 VIN b B zh2e MOSFET A8 VCC K& 2 H Rk 225 N\ Ha I 5] I
B BN FRL T N L TE R T A VIN BRI\ FEL 728 S 1 B 70 T i
H YR
2 PGND G | BhBIMLE AR S MOSFET [tk . MBI RSBl | LU CIN A COUT HiZs B i
Fo REAET CIN HIFER.
Fa RS8R
3 sw P i d s
4 BOOT b FAF B2 SR S 1 2 ) MOSFET BR7)H 58 B .
FE% 5 AT SW 2 [H%4— A 100nF JR i Ze 28 | fr B R RESEiT 220k,
FRIR 8 IE B R AW
5 PG O | IS PRV -4 PR S B A B A B R . BT = AR BRI | RO = SR R R G
EN = {6 B PR (kBT Bl 50 7.3.8.
R
6 FB W 5| R e B R TS R ASEIRE S Vour 81T A REABIR S I HRERT | 1S
4. VEREF| Vour T AR PGND 2 I B MR k40 R S8 bt s, LUK ATt B IR AT 4 P
AT BB
7 | MODE/SYNG KT HERET] RT SIMILAEEE FPWM 5% , 8% 5] IS B GND DAL IR 74T i PFM F%6.
LGN R ELS |, ¥ 100k Q FPH S P I BB RSB IRE] . A 26 AT (1 HR I B PRI R
W5H 165 %.
8 RT PRGN
7E RT 5 PGND 2 [ 52 1 — A L BH 58 204535 38 1% B 7F 200kHz F1 2.2MHz 2 [f].
Fa IR 92 (o AL B B
9 EN W% IR 9 7 T R A SR | IRBD R T AT AR S8 0k, WSS T EAL R TORE | K% B
B VIN Bl . HXATBZHEERTHELEE , BiksH 1 6.5.

(1) G=ib,I=fA, 0=t , P=HiK

4 HERXFIRIF

Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: LMR60460-Q1
English Data Sheet: SNAS894


https://www.ti.com.cn/product/cn/lmr60460-q1?qgpn=lmr60460-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSYM4
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSYM4C&partnum=LMR60460-Q1
https://www.ti.com.cn/product/cn/lmr60460-q1?qgpn=lmr60460-q1
https://www.ti.com/lit/pdf/SNAS894

13 TEXAS

INSTRUMENTS LMR60460-Q1

www.ti.com.cn ZHCSYM4C - JULY 2025 - REVISED JULY 2026

6 A%

6.1 4% AR {E

ETAEIRTER PG (BRAER A3 ) ()
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LIPS VIN # PGND , SW -0.3 42 \

LGN EN/UVLO % PGND -0.3 42 \

LGN RT , MODE/SYNC % PGND -0.3 42 \

NGNS FB £ PGND -0.3 20 \

A H HLR PG £ PGND -0.3 20 \

LR SW #| PGND(®) 0.3 Vin=0.3 v

A H R BOOT £ SW -0.3 55 \

=91t TAESSE , Ty -40 150 °C

IR IEAEIRIE | Tog -55 150 °C
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RESZMAZIF AT SE0 . DhBEAN I BEIF A0 e 2% A 7 i o

(2)  BNERANME. TH2 MRS SW S

6.2 ESD %4
fH Bfir
NARHCEBER (HBM) , 756 AEC Q100-002 frif() +2000
V(esD) PR - — - v
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6.3 BUUE1T &M
TE TARSIRIEHE NI ( BRAES AU )
BME BAE Bpr
LPNGENER VIN 3 36 \Y
LPNGENER EN 0 36 \Y
LIPNGENES PG 0 18 Y
LPNGERER MODE/SYNC , RT 0 55 \%
i L AR 5 4 RS VouT 1 20 \%
T LR lout 0 6 A
TR TARGR , Ty -40 150 °C
(1) AXREHEERENHEHREMEE 55 TIER. EEMELT | fH B EBAEEE R,
6.4 #MEREE R
R
#ata() VBC (WQFN-FCRLF) By
9 Bl
Rosa 25 I (JESD 51-7)@) 81 °CIW
Roa LE B EO) 27 °CIW
R yc(top) GEE AT (TR ) #H 25.9 °C/W
Ros 4523 o PR AR AH 20 °CIW
Yor S5 B TRHESHL 1.2 °C/W
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9 5|k
Vs 45 7 FUER R IE S 80 19.9 °C/W
(1) AXRHBERERMEZELE |, IGS R FEAIC SR A8 hm N H T
(2) BERFLHN Roga EHT5HABEEME , AREATRIFH M. %(E24RHE JESD 51-7 w5 |, 31 4 B JEDEC #_bitt4T 714
Ho ZAEHAREIE LR RS B ERE
(3)  HETFXTEIUH EVM A5 REHT R  E o iT.
6.5 B4

FRAEE HI THEF7 1Y) -40°C 2 +150°C ARSI (Ty) ( BRAEAAMEM ) o S/NERCRBREI 2 PR BRI ge it Al e 23

M. WAUERIR T, = 26°C %MF FReA ARG RIS HheiE , S BRARSA WY, LURFIREM  Vin=13.5V,

VEN =5V, VOUT =3.3V, FSW =2.2MHz

BH \ WA | BiME amE  BAE| R
ELYR (VIN 5150 )
VINyvLoR) VIN UVLO 31y Vin ETF ( BBIETT ) 3.3 35 37| Vv
VINuvLoF) VIN UVLO TRl {H Vin TR (32175 ) 2.65 Y
VINyyLoH) VIN UVLO iR# 1 v
VINovpR) VIN OVP b7+ B{H B3] PFM IZ1TRT TR0 Vi LT 35 37 39 \Y
ViNowr, VIN OVP FEI j?f%fgg\ PFM b1 #:3] FPWM 121757 4110 o %6 s v
VINovp(H) VIN OVP iR 0.62 0.95 1.21 %
laFix-3.3v) BV AR, BE 3.3V i, BIFx }I./LN:;;'CSY ’EI%U)%EOE,Q*’E\;{B =3.3V+ 4%, 4 5 pA
la(AbJ-3.3v) BBV FRSHE, TE 3.3V i, KPR ¥LN==215§é5YE|)%Ué ;];)gﬁ Veg =1V + 4%, 4 5 pA
la-sp Vin SR HL IR LI Ven =0V, T;=25C 0.8 12| pA
fEfE (EN S8 )
VEN-TH(R) {5 g FL R T+ BRIE Ven ETF 1.15 1.25 1.35 Vv
VEN-TH(F) fFRER N ACRE Ven FF% 0.9 1 1.1 \%
VEN-HYS JiA FH HL R AR i 250 mvV
lEN-LkG PN Ven = Vin 1 665 nA
e ESEAE (FB 318 )
Veg PR St 1A L FPWM #5( 0.99 1.0 1.01 \Y]
IFB-LKG St | R N IR A Veg =1V, A% H R 1 50 nA
Vout.av) 1.8V [ i B I FPWM 5% , FB 4#%% VOUT , 1.773 18 1827| V
Voutav) 3.3V [H5E i it I FPWM #isX, , FB 5| Jfji#% VOUT , 3.24 33 335 V
VouT(3.8v) 3.8V [ 5 i i FL FPWM #x% |, FB %% VOUT , 3.73 3.8 3.857 Y,
Voutsy) 5.0V [if 5 it HL TS FPWM #ixX , FB f#% VOUT , 4.9 5 5.075| V
Jazh
s T —— e R0~ SW ) 0% Vo 6 s
P FRAEL AT T4
Ihs-Lim e (A L IAE PR A 2 He eI 0% 8.5 10.4 12.7 A
ILs-Lim AN A B FL IR PR LS FET ¥4 fE B it SR 11 6 A
ILs-NEG-LIM AR A 672 L BRAE LS FET LA s int bRAA , FPWM #C -4.3 -3.3 2.4 A
ILzc-Lm i 22 HLR BRAE H hi 110 mA
Vie FB 11 b (03 0 S :_Fﬂs FET S5t > 165ns , A& LS 50l 045 02 025l v
HIRIER (PG 5I)
VpG-0ovP(R) PG il JE_EFHERI FB & % ( FTIAT ) 105 107 109.9 %

6 HERTRT,

— fi
w
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FRAEE HI T-HEF7 10 -40°C 2 +150°C LARSSIR TR (Ty) ( BRAEAAMEM ) o S/NRRCRBREI 2 PR Bk R ge it Al ek 3

. JAUERIR Ty =25°C %#TB&HTH B HbrdE , S H . BRAESDA U, DU RMFER - Viy=13.5V,
VEN =5V, VOUT =3.3V, FSW 2.2MHz

25 WA BAME  HAUE  BONE| B
VeG-ove(F) PG i &~ B RIE FB HiE % ( " ) 103.6 106 108 %
VpG-uvP(R) PG K& _EFHEIME FB HLIE % ( AT ) 92 94 96.5 %
VeG-uvP(F) PG KR B BIE FB Lk % ( AT ) 90.9 93 95 %
tPG-DEGLITCH(F) PG B BT K 5 4% AE IR 44 52 81 us
tPG-DEGLITCH(R) PG LT BB Bk i I 2% AE IR 1.0 2.0 3.0 ms
VIN(PG-VALID) B3 PG ik B s/ VIN VoLpa) < 04V , Rpy = 10kQ , Vpy = 5V 1.25 \%
RoNpG) PG i Hfl Ipg = 1MA 165 420
FERHE (RT S )
fsw1(FPwM) FFRHE |, FPWM 21T RrT =15.2kQ , 1% 1750 1950 2150 kHz
fswa(FPwm) FFHRHE |, FPWM iz1T Rgt = 32.8kQ , 1% 900 1000 1100 kHz
F# ( MODE/SYNC 5| )
N FPWM ] VIH |3\ FPWM [¥] SYNC 5| il & 0.85 \%
B FPWM [ VIL 1B H FPWM f] SYNC 5| il H 0.35 \%
VH(MODE/SYNC) MODE/SYNC %t \ e L [ fE 1.3 \%
V|L(MODE/SYNC) MODE/SYNC #it \NAIG HL~F [ 4B 0.34 \%
TcLkINTON) B IR 2515 5 1 e /N A ikl 9 i 150 ns
TCLKIN(TOFF) AN IR 2515 5 1 /N Stk 0 i 150 ns
&L
Ros-on-Hs i FET 538 ey = 500MA , Vaoor.ew = .6V 35 75| mQ
Ros-on-Ls AN FET S8 fa b 24 50| mQ
ton-min 1 5T T AR (] lour = 1A, Vjy = 18V 30 ns
torrmin (! 5 JEL I (1] ViN =4V 110 ns
HuoRlT
Teo SR KW R 1E 155 165 176 °C

R BIMA 156 °C
(1)  REE~MR.
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6.6 JLAVREE

ViN=13.5V, TA=25C (BRIERNE U ) o FaEiRENAETIRE .

15 8.5
8.4
11,
3 8.3
- 1.1 82
< <
= 109 z
£ L i I~
= = T~
£ 10.7 — = 7.9 ~—_
o | — 0 78
5 105 > £ ~L_
o — 3 1.7 ~
8 103f— 1 76 ]
o 101 w 75
5 2 74
T 3z
9.9 7.3
07 7.2
7.1
95 7
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 6-1. mifl] MOSFET Fai R #| & 6-2. 1%l MOSFET Hi it FR{E
60 40
/]
55 d
Ve 35
g 50 g d
E o E e
z e z 30
3 45 3 /
(=]
o ] i3 e
$ 40 A o /
he. T 25
0] / 2] /
S // 3 o
2 35 , 3 e
e 1
// 20 1
P L
30 o~ L~
L~
//
25 15
40 20 0 20 40 60 80 100 120 140 40 20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
A 6-3. Ml MOSFET Rpson i 6-4. {&fll MOSFET Rpson
3.35 75
3.34 7.3
3.33 71 /’/
< 332 7 /
S £ 69 1
9 331 Py d
g £ 67
E 33 — % 6.5 pd
2 329 = SS w i
= = 1
3 o 6.3 7
3.28 ®» Vg
P
3.27 6.1 L
-~
3.26 59 =
3.25 5.7
-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 6-5. iy B RS L & 6-6. X SR [A]
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6.6 HLAVERE: (42)

VIN=13.5V , To=25C (BRAEAE U ) « TEwimE AR .

14 1.05
— Rising
1.35 —— Falling 1.04
S 13 1.03
3 125 102
L —~
2 12 S 101
£ 5 1
g 115 3
3 S 0.99
5 11 @
2 105
e 0.97
] 1
L 0.96
0.95 0.95
0.9 0.94
40 20 0 20 40 60 80 100 120 140 40 20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
A 6-7. fERERfE B E & 6-8. R ERE
4 125
— Rising — OVrising
3.75 — Falling 120 — OVfalling
—— UV rising
35 —~ 115 — UV falling
R
S 325 2 110
9 B
5 3 ; 105
> Qa
< 275 o
S ) 100
V]
25 o 95
2.25 90
2 85
40 20 0 20 40 60 80 100 120 140 40 20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
E 6-9. fIAHLE UVLO & 6-10. PGOOD &
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7 VE4H B

71 iR

LMR60460-Q1 & —#K =20 3V £ 36V #K 1Q [F5 M4 ks |, nlsLBl @ R % AL EMI. LMR60460-Q1
B TR 980 A R AR e T T TR PR AN TE R A R R A K PR E b BRI A 28 77 i RO I E kN LR . LMR60460-
Q1 #3F 776 AEC-Q100 AxifE , H AR s 458 150°C | JEH T ZR ™87 19 IREH M .

LMR60460-Q1 $& 4t T — L SCH Rt | SCRFARHE BT 75 10847 25 AR S B et Rg 1

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

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

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

A B — AT % MOSFET | & (EH AR5 6A Uit Fi. LMRG0460-Q1 i T 2 4 fu ¥
5/ B P O s T ST A R | LRI TR A AR R R LB . I8 5 At e TR 5 A
AT R S I, S 4%,

LMR60460-Q1 $2 (i Z R LRI Thfe |, A& a7 N FBRARIERE . ot 5| LA A e f Ik , D1 b RIS 7 6] A o v s e
BN, iz aE g R 2 g U B . AR VINGypr) B, 1Z ST 2EH FPWM JF5% , MBS
1 A7 B AT AR i P R A e N RIS S A O L R AR . O S AR T OE | IE AU LMR60460-Q1 7E 2% H T
Ja Z RIAH

HL AR I 1 224, 5T 30ns i FIEI (] , AI7E A NSl m g e bl | SROL T G PR M L PRUIs R A i N DL
S SR RN ZR B R . 2 SR SR A B IR T R AT HotRod™ 3% | W SZBUE EMI MERE | FERMIfLIRE
2 RN 75 U B 1 IRAAGLE
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7.2 TRETTHEE]
EN[
Bias Reference [JVIN
1V %
Voltage
Regulator
Slope
Compensation
[ JBooT
RT[ }——
< HS
MODE/ 4 9
SYNC Oscillator
D—[:l SWwW
Switching Logic —
(¢ LS
|_
PG [ }—\

Soft-Start
[ Logic

COMP
h
1V —+
FB |: -
FB Detect

7.3 FetkuiHd

7.3.1 FREFIX EHE (UVLO)

LMRE0460-Q1 A K e A B (UVLO) Sk , 7R P AESS AR EN 311 1 0 Fhu R FE 88 £ 1 b r T F
L OF . BB E E L, EN 5T PGND 312 1] i 44 SR P b PR Viewmy ( SR8
125V ) . 7R Ven ) HIRERIE L VINGyLor) BT , SERKTFIE 17 7.3.2 TR IIEE 31751

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 .

Power-Good ¢ ]PGND
Logic

L
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VIN F1 PGND 2 [a] (1) B FH 70 s 1RO fZE#2 2] EN 51, AT FS28 VIN UVLO. B 5G , R S 1%
ANHJE | ¥ Rent FME , REHHHETHEN Reng. 1HHAH Reng /5, AIHE TSR S@ MmN B IE . BHE T
FEN HFEZS | iEZRE 7-1. RS 1 AR 2. BRAFE VIN UVLO IhRE |, nk EN 5] B EE 3
VIN.

VEN — TH(F)

X RENT (1)
VINturn — off —~ VEN — TH(F))

RgNB = (

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

—

L e

VINtmeoff %78 LMR60460-Q1 %I ()4 A HLJE
* VINiyrm-on %7 LMR60460-Q1 Sl i {4 A HL T
VIN

o\

Rent

EN

Rens

B 7-1. f#F EN 5| K VIN UVLO

7.3.2 HKESYFMIEIEF R

LMR60460-Q1 i HJ 4 Jm 22K [ 11 J5 2l 393 180 it e e b R ORI LA o 903 Bl TR E Y B [ 72 9 6mis (AR
) - RIfEAE LMR60460-Q1 #3445 M 2 i th A AE LTS, A B RE IR M I8 1T

5 LMR60460-Q1 JEREHH 30741 , iEmE VIN F1 EN 511 e 06 21050 50 85 VINgyLowr)
VEN-THR)e WRIXEESEATIG |, BORBIFFAI A0 |, JF B th i fE 6ms (ML RUE ) WIEFIBUE K.

2% N LT o A PR BEE R R R AR SRR AEXRPRE DL g A S ERER A IR

] z <57
/ | y
_EN (2V/IDIV) |
W
@VOUT (2V/IDIV) , .#F!v B o
PG (2V/DIV)
2ms/DIV
& 7-2. RS 3N
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7.3.3 L RT #THFELFE

EALE RT 5] IF1 PGND 2 [8]f Hi FHL 25 FH T-7£ 200kHz 1 2.2MHz 2 [A]i& 4% LMR60460-Q1 B E fJT RN
BOE RT R R LMR60460-Q1 7E3E 4L F A T 247 HF 48 A AN AT R & AR IO SRR . A7 RS n i 5
WP RIARAE LA, SES0 9 7.3.9. A LT A XN B0E mOT R E RT AFHAE.

fi - (69.6 x 10‘9)
RT = =X

@)

2825 x 10~ 11

* RT: VIS (Q) AHALR R RT HFLE
o fow o LUIREE (Hz) 9 A RoR BEE mOT MR

180
160 \
140

120

100

80 N
N
60 AN

RT Resistor (kQ2)

40

20 = —

—

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

B 7-3. RT H 57T XK R K< R

7.3.4 MODE/SYNC 5|/

LMR60460-Q1 1] MODE/SYNC 5| {2 — AN A5, F Tk Beds s 17 CEek T AR 5 A MM i B4 2% [F]
B (RGN BB T, RT BASS R EITRLHE. 2% MODE/SYNC 5] &2, W 5% 5] it = BEFt
VRIREN |, WERE—A ERiel s h 2 CABT 1R Z 5 B = . AREBITHRAMEZER |, ESHT 7.4,

MODE/SYNC 5| JIF] i F- i 2 NS AT R i) S B a1 . = Mg AT BaUn] ik

« BIER  EROEME S ARSI RG] (PFM) 24T, AR5 B RT B 1k A B R R R AR . S S
7421,

* FPWM K : /£ FPWM AT, WA BT VINoypr) , —IRE T ERBEER | VPR IRE
RS RUERA AR | MRAE RV RLRIRIZAT . HIE SR 7.4.2.3.

* SYNC #5K : EII B 5l 7E MODE/SYNC 5l Bl RIAMERAZ 53 55 AN 8015 SIS A I RT HiBHL 2%
BEEMBURI 1 A58 2 (5T A o AR B 00 e P UK TS T Vi ok AR B R L~ 6 250N T 5
5 Vi cike AMEBI AL 6.1 Fh4R 4L MODE/SYNC 5| e (. L4 H o v 7E 240 R EAT
YT, I ELANSZ B G T e 1) sl g Jo S SRR T g PR B B3 s 25 5 N £1) MODE/SYNC 51 I (5 54515
MIUCHES . 384T SYNC B |, 284FFE e FPWM B FigfT —Ff. 25 W& 5, il ATE B0
Bk 0 TG I 2 MODE/SYNC 5 B4R .«

BAEBATH N Z MBI, SN AR SYNC (55, & 7-1 1A T Bk i ik Bk

£
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R 71, FKPAHRERIEERE

MODE/SYNC A\ i $:H
> ViH_FPwM WM FPWM ) & E
<ViL_FPwM A E B R
HEZEE SYNC MODE

WERATEAEBAT R Z 0BT, %o T R s, T SEBLE I T i X T BHaniat , %5
AR E PGND BALE Vi ppwm BA R XFF FPWM 3K, %5 AT G822 RT 51, 08 i 4050 i I8 4
ES) VIH_FPWM PLE. 5127 6.5,

7.3.5 ZH B IELFE

LMR60460-Q1 7o H /¥ LMR60460-Q1 [t B S AC & D [l e s nl i A s | BARER T2 56 E %3 FB 5l
JIR B s ot FELBEL 2 TR 2 o [ 2 i Y R R AR n T ISR B S e . B oRTEAIE R, WS T 4. W S T B E
HE , FB 5l v B EE M B E. FB 5| A H RS2 [m A/ NT 25Q , #3474 Ae it N[5 & ¥
W EACE . a5 T E U R U T R RS 3 S A F BEL S 0 B 2L A A AR T 1100 Q o e BRI S 5t
PHZE Ret /5 , AT DL R A SRR 15t L PH 2% Reggo

RppB = X RpT )

VFB
Vout — VFB

Hrp, Veg % N 1Ve

FB

g RFBB

— AGND

B 7-4. TIEFT Vour FIRIRFEFEZS R E

7.3.6 B RA

LMR60460-Q1 1 FiJ /1™ Fi 37t PR AR A R A 372 (1 2 A o s )R SR BB o K S BRAELAR DAy v I e B PO PR 1) (his-Lina)
AR A AR (ILsum) e FEERES RIS ] Iys.um Jo . il MOSFET K55 , Ikl MOSFET 4%l , EZI
HURES PR R Is.um LA R o BRIRAE AT SEOT SSPR AT, FOVECARRIRME . i T4 RS IR FE lhs.um A1
s Z IR, DRIk i A Y P YA AR R A AX  AEL 2 18] B9 P o R S 8 KT i o ) LR I LA
VO A R e AR o SR Y R BRARAE RS FB S B R PR % Vigie DU, SRR E BTSRRI, HiE S
7.3.7.

LMR60460-Q1 H 1t = ] B 7t B il i o 2 EL AR AR T AR A o IXFRAT 2 W s B s I e |, BB TR e 2
OB S O I IR . ST ) s I IR PR G0 B 7-5 T

LMR60460-Q1 i s28 T 7 L BRE (ILs.nec-uiv) » BARR S MOSFET W DAE N R H IR & . 3k 2 5 d i PR
JG , & MOSFET J<if.
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11
10.6

102 N
9.8 N

94 ™\

9
8.6 N

8.2 ~

7.8 N
7.4
7

High side current limit (A)

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

& 7-5. A M AR R B | ps.um 5 525 D FIRBRR

7.3.7 B

N IR S L I RN TR | R T R i BRI 4, LMR60460-Q1 #3444 e i
S8R Y 85ms , ZR G LMR60460-Q1 38 i 0 B 8 sh T 4R B J5 384T -

LMR60460-Q1 7Ei# /& LA T 44t 5 3k N Wi 821z 474555
o WENFHICERR
* FB 3 EAHIEMRZE Vyc AR

Wi B3z AT 4 AR R AR TT O IR BROTSC R ) , a8 2 20l 3 I it F e o899 2 BT s 10 80 s il B0
WG | PR EABIREIFIEE B3, ARPESNEMELE | ST 7.3.2,

7.3.8 HIEIEE TiEE

LMR60460-Q1 1) il 1E % Ty e AT T~ 4ay th H i HH IR 1 V0 BRI SR R oAb B4 BT Bh 5 N il o ARt AT fl
PRI . ZIRe R — AR T Re |, W AE PG 1AL (5 i U r R (A8 — A B PRS2 I A%
ERZEBRpEGER , BHIESH T 6.3,

FEHR B 5 e e LN R ETHE Vineevaup) PAEJE , BIRIEF A 2. XM % e , PG M
GND Z [AJ ) H T i P TR A 40 TR VB N o S8 3R BT S Faos e AR TR S Yu Y, TR
VA T o A AR TV Y o T D PURIE K R sy DA DR R L R A IR I K AN
S5 PG 5l 4

FELLFIERL T, PG SIS HHAL

« M HERT PGOOD & A H1E (VPG-ovrPR)) HIFRFEEI ] 22 /0N teg DEGLITCH
o M HE FFERMET PGOOD RIJE T BFBIE (Vpc-uvp(F)) HIFFEEIT 8] 22 /0N tpg.DEGLITCH

Eiﬁtﬂﬁié&ﬁ%%’ﬁ‘?’% PG élﬁiﬂﬁﬁﬂi EES{ZE , PG 'glﬂfﬂEEEﬂZ‘Zﬁ1%j%ﬁE Eﬁﬂzﬁ’/l\ tPG-DEASSERT Ejjﬁ?‘] 2ms ( J,ﬂi
BUE ) o (Z:yul {PG-DEASSERT ZJG , W2 LA 2 — A RE bR PG 5l I -

o BBMREMERIRE | S R A T2 T PGOOD KR I (Veeuver)) » HF HARFFIER K E7+
BIHE (Vp-ovpRr)) LA T BIRFEEI T 20N tee.pEGLITCH:

o RS EHEES RS, Sl R AR R EACT PGOOD MK FFEBIME (Ves-over) » IF BARFFERE T I
BIME (VpguvpF)) LA L RIHFFEER E 22008 tpg.peGLITCH-
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VOUT
A
Vpc.ovPR
Vea.ove(F)
Vre.uvpR)
Vpg-uvp(F)
PG time

tpc-DEASSERT

High = Power Good —-

Low = Fault -

>
— e —» e — ] e — time
trc-DEGLITCH tpe-DEGLITCH
trc-DEGLITCH tpe-DEGLITCH

B 7-6. BEIRIEH RE

7.3.9 B4

JEATI B R T A He B [ G ARAB AT I A B T (A3 S R P 4 B A S e A R o AR T IR A e o B
% LMR60460-Q1 HIKZH RS , o] LA I BETT MR 7T JLANE 9 1AL 5 & 8. LMR60460-Q1 4 %
PP R RT HFHSS A B3 SRR L E 18%. IXERE |, Y fhE it N T/ER | B RT #HBH%
SE [ H AR IF RARARR T I MR I TR

LR RAESE R, M b @ A

A BT 4 i i 21 MODE/SYNC 51 F o

ARSI N BLE R IBATI | BB S PR , SRh s PR N B o AR

P BT i N R AR S — S OC 1 T B A EEE tonamin

HEHIET , N ER NSNS - JI84E PFM B RN |, & kAT N, £ FPWM BT,
RIfES A 3, RAWAL T35 3RS .

7.4 B IhREAE
7.4.1 X
FELL PR T, LMRGO460-Q1 #4x K hfi K 22 B0 A #51 HhL 46 DA R 326 3 38 O 1 0 1) v O RTEG 00 mL 05 5%

1. ENAKT Ven-THR)
2. VIN f&T VINgyLoR)
3. ZEEE Tep

PN~

R, BREMRARR . A, PG ERAEHHI AN Vineevaup) FTITRFFTHERE .
7.4.2 T1EBE

HRE EN I HE EFFZE Venngr) L BIAHBEEE VINgyog) , IF BAETE H AR 2% 1+, LMR60460-Q1
o T TAEER . FH LMR60460-Q1 1 ] 51 7V 2 0% EN 51 EREE] VIN , 3XFE ] DU N i) %\ i 8
i VINyyLor) M5B E E 30

TR T , LMR60460-Q1 #4 T UL FHERZ —

16 FES PR Copyright © 2026 Texas Instruments Incorporated

E. 2
Product Folder Links: LMR60460-Q1
English Data Sheet: SNAS894


https://www.ti.com.cn/product/cn/lmr60460-q1?qgpn=lmr60460-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSYM4
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSYM4C&partnum=LMR60460-Q1
https://www.ti.com.cn/product/cn/lmr60460-q1?qgpn=lmr60460-q1
https://www.ti.com/lit/pdf/SNAS894

13 TEXAS
INSTRUMENTS LMR60460-Q1
www.ti.com.cn ZHCSYM4C - JULY 2025 - REVISED JULY 2026

EEE T (CCM) « S LK T HLUERES LR S0 19— ), T R[]

A - BAAEEEAT Bk ] (PFM) |, oA /e 48 it B4R

FPWM #i50 - 253217 : CCM #i @ Rk ik T H B8y IR Sk 1) —2F i

B SR 7R s B E AR R T, T S PR CLAR R A Y

JE AR« 2 BRI T AR LB K PR 5 by /N N A H 2 ] P s e s

7.4.21 HEERIET

a1k MODE/SYNC HUEAK T Vimope/syney » WA Fo ¥ FLR % Hh A7 A8 S i) IR — i RR IR AR 9 AR 1
(DEM). H#k /T BRSSO B —F0 |, 2k 4 DEM. HEZSHERE RS T EmRHE LT G , LS FET
KW, RS HIAE LS FET MR ZARE . HREREmAEE FRE2MEEFE , SENEEEZ. A5 , Bl
RS SR SEIN AR R o IXFPIE AT CFR A Bk AR i ) (PFM) AR5

V { V,
o D= tON < \7UT
sw N
V|N
I
(o)
8
o
> _ ton | torr o thicnz
& Vourl o ”
out
- - >
i
A
€
g
3
ISR
8
S lour
2 o AN 4 Nyt

K| 7-7. PFM #:/E

£ PFM AT 0T, 2kt i & ot T D it B e i), mT AR Ay i T SR B0 B R ER A . 2R
Vour LRNZEMMFE AT LS, WA IAE Voyr B FPWM AT A AR 0L 50 BRI BB BR 1Z W A% . 12045 18
AN A N R Vour B9 1%

Vour
[} 1 Current
g 1% Above Limit
§ Set point
é VQUT Set
= Point
© »
0 Output Current Y lour

Bl 7-8. B TR Bk Sk B A KRR

7.4.2.2 EHFEHK (CCM)

£ CCM 1, LMR60460-Q1 LAIAR{LHT 525tk (D) Si@ AN E =M (HS) AUEM (LS) FFoe , MR 4i e ki
JE. £ HS o S@ W , SW 5L Vew 1 E K4 Vi, RIS | LRI N, HS JT e iz
WHRSE . fE HS JFoR R IE] topr , LS JFRHT T, HUBKESHLEN LS Tl |, X< 9iik| Vg Bt LS JF3%
3 S P S PR B B s ST DA o BE M B R R T S L DU R EE A LR . D il HS JFREFF AN S
S [R) 2

_ Ton
D= Tsw (5)

FETCHIRERE S e gt b, D St RS IEE , SRR

Copyright © 2026 Texas Instruments Incorporated FE LRI b 17

E. 12
Product Folder Links: LMR60460-Q1
English Data Sheet: SNAS894


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/lmr60460-q1?qgpn=lmr60460-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSYM4
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSYM4C&partnum=LMR60460-Q1
https://www.ti.com.cn/product/cn/lmr60460-q1?qgpn=lmr60460-q1
https://www.ti.com/lit/pdf/SNAS894

i3 TEXAS

LMR60460-Q1 INSTRUMENTS
ZHCSYM4C - JULY 2025 - REVISED JULY 2026 www.ti.com.cn
Vout
- 6
VI (6)
\(SW fon _ Vour
A Tt = V
Vin e
o
o)
8
g : ton =‘tOFF
=
n
0 -t
tsw
iLA
€ e
o
S louteceeae L N I
(&) ripple
s |V N
S o >t
2
v

& 7-9. ELL FIEMA (CCM) THI SW HL A HLBRE% IR T
7.4.2.3 FPWM #4E

FE SR BK 58V ) (FPWM) B3R, SRR R OB (RPN . 9 T ARFFIIER | Fo VA BRI S ) R i A
S [ FLIAEBZ e ) L IAE PR 1) FEL PR A 15251 715 6.5

Vsw 2 fon o Vour
4 tSW V|N

Vin

ton torr
ol oy

SW Voltage
A

Inductor Current

& 7-10. FPWM #1247

Al AR5 S FPWM K

* ¥ MODE/SYNC EL#ZiEHE| RT 5|1
¢ E MODE/SYNC ﬂt‘ﬂ GND leﬂbﬁbﬂjﬁﬁ: V|H(MODE/SYNC E/]ﬁ‘;BEEHi
* WEANIE KSR P55 (7521 MODE/SYNC 7/ B )

FEA] R AR I fi o S0 I A B e i S TN TR FRIE AT 264 R, BIMEZE FPWM S T3 AT |, SRS BRL |, MR R/
B 7 FAK

7.4.2.4 BJE 5@ E

B SIERS [A] 2 48 &0 MOSFET w] DL S8 1) fe /N 8] o B s 4 N /4 HY PR BE TSR S [R] /N T 25 S R 3 B
1 F T e E), BD tonemin » LMR60460-Q1 0] 1 i i th Hi s o LMR60460-Q1 38 1 37 3R JF S8 A% K 3 K5 AH [

N S B, R OR B tonamin OB TR H\ﬁ‘ﬁt’:fﬁ‘lﬁtﬁ%{’ﬁo LMR60460-Q1 7 3 £ ) fie 4 3 I I 8] Ay
30ns (ML ) o fEH] J5 RS 7 AT DA BEAE E TTAR SRR A S ad N 1]

18 R 15 Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: LMR60460-Q1
English Data Sheet: SNAS894


https://www.ti.com.cn/product/cn/lmr60460-q1?qgpn=lmr60460-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSYM4
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSYM4C&partnum=LMR60460-Q1
https://www.ti.com.cn/product/cn/lmr60460-q1?qgpn=lmr60460-q1
https://www.ti.com/lit/pdf/SNAS894

13 TEXAS

INSTRUMENTS LMR60460-Q1
www.ti.com.cn ZHCSYM4C - JULY 2025 - REVISED JULY 2026
_  Vour
tON = VX Tsw Q)
o

. tON = %ﬁ!ﬂ MOSFET EJ‘@HT“ﬂ
* Vour = fnth ik

* VN= ETPANGENE

¢ fsw = %3@’/@1

7.4.2.5 KR

JEFEISATHOE SONAEA 75 B T B LSBT &5 o 22 LU RS Nt i R b . RS2 IR R T, At e
RTINS 18] (PR o A RIZERES , AR LRI SR | i s = R EE , 0 181 7-11 s . LMR60460-Q1 At
VRAR RS N B TR R R DT O 3l I () S B B IS5 RS, BRI BT (e A RS F . IR BV
HLEES BRI K4 10us TS S KB RS, It il LIOTaa — i s . DIk, — Bl FAEFE iR R
Wi 18], BTl o 22 LU JCVAE BT i B RSBl , AR N R DAORFRREE ., IR T A A IS . AER A
InE R BOE R SRR T 7.3.2 TR R HUR SRR

_ ton . Vour
sw D= =
A tSW V|N
Vin
o —
o torr = torr_min
8
s
= LON < tON_MAX‘
3 > >
0 >t
- lour X Rosts —

B Ee——
tsw > Clock setting

Inductor Current

B 7-11. IR
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8 N FH AL

#HiE
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

LMR60460-Q1 /& k[ s FLIL/ B AL e s 38 K S50 i 1) ELUAL PR S 40 N BRI BLIRU AL oK PO

N 6A. THEIR LN BiHid Ry LMR60460-Q1 L #Eyoftf.

8.2 LRI

8-1 &R 7 LMR6G0460-Q1 [y ML RN T Fa i o s B AE S MM ST I R G S 8T IEW TAE. & 8-1 9tk

SO NE TN /2 = N RO RICPTR O S

VIN
VIN BOOT —_l_
Ceoot
Cn L Ciwr_l_ _|_ L
V,
Rent EN SW ! Y —L out
PGND — | ICOUT
R [
- LMR60460-Q1 Crr § — PGND
Option 1 Option 2 Option 3 Option 4 — PGND Resr
(T GCIITITioIIII MODE! N '
T T swe
! [ [ | | R
: CLK i : Voo : : J_ : : : : Vro FBB
: : : : : = : : L4 RT PG 4-,_
! " 1 PGND 11 .
| X | : X P PGND — PGND
| — [ — , T tToToTo ?
'PGND 1 |PGND~ | L
"""""""" PGND ~
— PGND

I 1 E AR FED | 7 B AR #hRZ) MODE/SYNC 5| i,

I 2 #£ MODE/SYNC 5| [l b ini& 24 HL K Viop » FIAE H EREAT FPWM R 2 [ 3h & ).

T3 ¥4 MODE/SYNC #:ith , DIAE H e\ Mg 1784k

LI 4 ¥ MODE/SYNC i&E#:%| RT , LATE FPWM #20 N ig47 88 F.

K 8-1. LMR60460-Q1 3% J5 3 [&]

HIEZHT 7.3.4,
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& 8-1. HEHF NIRRT
(iﬁ,"z“) Vour (V) |L(uH)|  Cour (uF)®  |Resr(kQ)|Ress (k)| Crr (PF) Cin (1F) C(E,’,"F‘)’T Rrr (kQ)
400 3.3 [EE 3.3 2 x 47 AR DNP DNP 2x47+1x0.1 100 86.6
400 3.3 1]ff 3.3 2 x 47 100 43.2 10 2x47+1x041 100 86.6
400 5 [if & 3.3 1x47 +1x22 e DNP DNP 2x47+1x01 100 86.6
400 5 A 3.3 1x47 +1x%x22 100 24.9 5 2x47+1x01 100 86.6
2000 3.3 [ & 1 1x22+1%x10 e DNP DNP 1x47+1x%x0.1 100 15
2000 3.3 1] 1 1x22+1x%x10 100 43.2 5 1x47+1x%x0.1 100 15
2000 5 [if & 1 1x22+1x%x10 V) DNP DNP 1x47+1x%x0.1 100 15
2000 5 Al 1 1x22+1x%x10 100 24.9 10 1x47+1x%x0.1 100 15

(1)  HEHE
8.2.1 i ER
% 8-2 AL T VR B BB S8
% 8-2. BitsH

¥ {&
N HLER 12V (3.5V % 36V )
Byt LIS 3.3V
A H FEL 0A £ 6A
TP 400kHz
8.2.2 AR LT
8.2.2.1 FFi Rk

JEPRTT AT 75 BT e e WOR TR BT R ST o AR B TF AR R BN T R | I8 & SEBLE = 1 &R
GRR ., AL, Bm P FF SR AR Fo VR FH /0N ) R R3S Rl HY EE%F%E , RIS B BB 3 . TEARBI T
F T 400kHz. A% RT EPHSEFRFEAES , BiESH 4 7.3.3.

8.2.2.2 AT HA

FELRRE AP AT L AL R e 3 R B IO S 8. HRUBME R T AR 2518 A7 100 B B AR PO W1 1R IR ST AS Y, I e o ek
B th FIR K 20% % 40% JEH . TR, 2O EOR TR N T AT A R R AR BT IR B STBORIRUN , fE F Bok
et r. J7 A 8 T AT E P A A R . R K AR R FURR S FRIR SO T A b R B EHE K = 0.3,

ViN =V V
L= ViNn=Vour) . Vour 8)
fsw X KXIoyTmax = VIN

S T 20 2 R 3.4 1w H. SEFRRRIE( 3.3 1 H.

BUAETSOUT , AU EATEUE iR 240 5 @ IDT R R IR H] lns.um —HEK ( RIESM 17 6.5) o BRSHAT i fk
Bl 1 L S0 ) RSB AN MR, 2 RSB AT, ARCR BB AN AR R ARHME |, R B TR
W, BB ERIRIRE v B 7EFEAR AU R |, (BT H s 2 i R IR BT v P SEERAE AT
REFBUTIFIIR . A SCVFHRUBEREAT . SR BREAARML SRR RS A AR R A AR |, (R B 0
ﬂﬁ%ﬁﬁ’]ﬁui‘ﬁ% YA R BAT 20 AN, FRVRAE— R P BT AR IO AIUE FE AL . (EAE R T K TMHZ 1)
PR SRR RO BAT 2 MG AEARMTREOLT |, AR AT R JAL AN/ T 8 1) B K VA FL R FL A

A T3 RS O SR HH38E G IR 3 ) o/ FLSAE

Vour
Linin = M X 9
min Fow 9
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Hrr:

M=0.18

8.2.2.3 HrHH A ASER!

LMR60460-Q1 #34 AW f it =0 il U7 8 70 1478 56 0 Bl 1 RGBS A e R R S8 1 & 44 F R 18 1T . AT
TEIBAT MR 4ERE AT 75 A4 HE o B R i m JL N s e RE R &R, 86

o FRZSIBATHAN K% H R S0

o ORAE R AR I Y E R A R R p

o kRN

ERIBAT AN, R ES A AR = A U . 1% = A R I ST I o Ml i R AR RR T BV EB 4 MR £
o MK HL A BIAS I B IR A% A I S 2R BRI BE (ESR) #5480 H ML RS0k . 3 R 10 SRAG %
S i HH HL 2 BT A DG AL 1) i HE PR S0 i

2 1
Vri = Al X [ESR* + ——m—— 10
ripple L \/ (8 X fauy X COUT)Z (10)

Hordr:
Al = LRSS r R I

A% 3.3V A1 BV Hay th rEUE R R SR L AE , ISR 81, RG] T AN 47 uF 2R R
Bawo AT H Al AR BE , AT LU WEBENCH fE Dy 4ay H o A8 AR A5

SRR i PR X D A T MR B AR B R AR R S A I AT R TR IR IE AR AT 45 E BT B
ITIE , L IURAAE R I 2 W 5E . B T T 75 B % e 4k, 507 it o ) /N R g e L A AR A B T
AR MR o InF 22 100nF S A /N 58 ROST B e v 2 o AR A B 1 0/ R JRs T Fi AR 2 A RO 52 (14
i HH ORI

K2 BB e A A PR A A AT N T AR SR A BIUE (E . 55 A A0 A PTGk (A AT HU A SR ORI ARG L i PEE B AT F I
PR, AR £ 8-1 BUE 16V XTR T LA 4 PR AU LR B W RAE A A0 FU R BRAIR . AR e iR
FERARAI A, MW RERR ZE LU H T 2 R A4S

8.2.2.4 By \ A SRR

MNEASRAAWAEZEIR - E 2> LMR60460-Q1 1R S N JE A N B R S0 . FL U2 kb v 4
MRS L IX A DR AT I O R A AR A RO S B . B D R P R R RN LR R E RN A AR
A R KNI P . 2B LUF R A .
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R 8-3. INHLARR

HLZS 38 EIUE R

% B HTANHT SR S AR R R 7 o AE BT I SRS LT, R e R AR T L A R P RE S
i LMR60460-Q1 #31F I E . (T E HERK A FEE . EmPUERRIRS5 | v R RAERET 0%
BRI T i U A S B K S RIS T I R G h 2RI RS, BRI T il 50V
B RAUE R, HoRA XTR BER I AT

1% HLA TS i N S0 L R o T S ORI A T AR RS o SR Cin R/, Hi N FRLUR T BB 21
BRI TR, ARIE RGLEMR LR M TIBITR E ARG . BN (T1) @i, 7£ LMR60460-Q1
Cin 2x4.7uF SR G IBEL , X T 400kHz ARSI | R 2 4> 4.7uF RIFBEEHEE ; X T 2MHz #9714
B WG 1 A 4.7uF BB AT . BTz A S E BB EE B IBIE 1T I R S 7R Rt
Je, BEUE T S0V sCERIAUE S, HoR X7R BEER I AR

CiN_HF 0.1uF

* 8-3 RN Cinwr M Con AEFT TR HN o W R TG 2 B A RS0, 61 JrfEal 11 w55
A RE , HASNT BRI

DX(l—D)XIOUT (11)

Ciy =
IN' = ""AVIN pp X fsw

Hrp:

D= IE;E[ZIS=VOUT/V|N

* lout= ELy T H R

* AV|\_pp = EMEIAHIA B S0
fsw = JF AR

FIAE A RE I 12 SREEE i A\ LR 45 1K) RMS HURAUEE , LABA ORBaT N\ PR 4% BE S 1R At AT S i it

1 Vour 2 2
[IN_RMS_max = louT X \/D X (1-D)+ 5% (m) x(1-D)"xD (12)

8.2.2.5 ¥ HAEE (CBOOT) &8

H 4 A% Croot EHAE BOOT Fil SW 5|z 8], Al MOSFET $& 4t f far o ZE BTN RVFEIE LT
iz AR I B R R T e fEiL LMR60460-Q1 A& . T @i — Mg HEE /DN 10V, F8E N 100nF KI5
J P AR A .

8.2.2.6 SCHRETAI N B IEH) FB 2 4%

LMR60460-Q1 A AL &y AL & 8 rT 8 e B B g 47 . STl ass A SisemEemtmE , AFHE
HrH R B E RS FB 5. M RE B A R R, A R FURN 2 v 2 R FRLBEL A IR RS DA FB 51 EIE A
ol SR B . AR 13 T o R AR R L .

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

o, WERC R AT Regr , ATEH] 725K 14 715 Regg MI1E.

VFB

VouT — VFB (14)

RrBB = RppT X

R, Regr 8% KM 100k Q . X TF Vour = 3.3V, FR AR Regg = 43.5k Q o PR BT (A FR v HLBH 2%
{f 43.2kQ ,
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8.2.2.6.1 FitR B 745 (CFF) £

FE T ZE R T R S E SO, ALK AT A 28 (CFF) 55 RFBT JFEAATE , LI Ml A5 PR REA IR B AR L
MRE . FEAE PRI AR AR BEAT SEURIN | A A 172 75 5 (L 1L P A5 M EL D) BT 4 B s HO &5 7 N2 T AR HA

e

8.2.2.7 Rpg - PG _-hiHifH SR

PG G2 — Pt , AERISI . R E, Al 100k @ b4y & &3 1 i . AR PG 5l

A B R VE R, 3 S TT 6.3, HAE BRI ( BlAnThRE ) RN L s AR A

8.2.3 WM ZE

AU RRPEE A T8 8-1 PR . B HARLZN i, ACKAT L GE FRAESA WY, LUFRIEM : Vi

=12V, Tp = 25°C.

xR 8-4. ML Ik BOM

2= HHBE FFRIFR LA gz
LMR60460-Q1 3.3V 400kHz 3.3uH, 6.5mQ HAHE 78 F
LMR60460-Q1 5V 400kHz 3.3uH, 6.5mQ HAMH 50vF
LMR60460-Q1 3.3V 2MHz 1TuH, 9mQ HKAHE 28uF
LMR60460-Q1 5V 2MHz 1TuH, 9MmQ HFAME 26 F
(1) Cour MBI 8 I B2 b 508
97 97
™ 95
95 / /,.Q o /1 ——
93 e y L T
L BV 2 o /
% g S 89 /
s L NV
> 89 > 87 I
S 8 gl s oI/
T g N1 & 83 i
LA
i 81
83
— Vn=8V 79 I / — V|y=8V
81 _— xm = ;‘21\\; 77 ” — Vn=12V
— VN= — V|y =24V
79 75
0.001 0.010.02 0.050.1 02 05 1 2 3456 0 05 1 15 2 25 3 35 4 45 5 55 6
Output Current (A) Output Current (A)
Voyt = 3.3V Fsw = 400kHz #2 = Auto Vout = 3.3V Fsw = 400kHz 1z = FPWM
& 8-2. %K - BN /& 8-3. B*E - FPWM &=
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98 98
/'\ —
96 " ” N 96 [ — \§§§
T~ \ 94 7 — ——
wp e e = 92 —
. Ll YT A1/ T
< 4 <
o / > 88
c 90 5 /
2 Q2 gp
: ol
o 88 i o 84 [1]
LTT]
86 82
L/ — V=8V 80 ’ / — V=8V
84 — x.N = ;‘2& 78 ’I — V=12V
— VIN= — V|y =24V
82 76
0.001 0.010.02 00501 02 05 1 2 3456 0 05 1 15 2 25 3 35 4 45 5 55 6
Output Current (A) Output Current (A)
VOUT =5V FSW = 400kHz ﬁiﬁ = Auto VOUT =5V FSW = 400kHz *ﬁiﬁ =FPWM
& 8-4. BE - HEEN & 8-5. 2 - FPWM &=
94 95
AN 92.5
92 =dPn \ A —
90 / d 90 7 —]
88 — = T // 87.5 /
A L LA 85 / |/
= 86 E——— N~ 3 4 e |
S gy — N < 825
) = S g /
o 82 1] ,—/ 3 l / /
g 80 s 111/ Vi
o ,g w75
f 72.5 I /
76 ] Viy = 8V
— = 70 — VINT
74 x'N - ?\2/v ] — V=12V
72 — VIN —oav 67.5 ’ I / VN = 24V
70 INT 65
0O 05 1 156 2 25 3 35 4 45 5 55 6
0.001 0.010.02 0.050.1 0.2 05 1 2 3456
Output Current (A) Output Current (A)
Vout = 3.3V Fow = 2MHz i = Auto Vour = 3.3V Fsw = 2MHz iz = FPWM
— - R -
& 8-6. X% - HEER & 8-7. X% - FPWM 53
96 96
/""\ 94 —
o VAN 92 2/ — . — —
92 A N yAWs
TR T 7 ol 1/,
90 — N—"— 74 88 —
& s8 i an S /
> _— N~ g 86 l / /
c 86 c 84 4
o 3 I / /
Q Lo 82
AP sl 1/
i |~ N U |
82 \_ o 80 ’ /
78
80 — VIN =8V 76 I —_— V|N =8V
. =W | sifS — Wi
— VINF T VINT
76 72
0.001 0.010.02 0.05 0.1 0.2 05 1 2 3456 0O 05 1 156 2 25 3 35 4 45 5 55 6
Output Current (A) Output Current (A)
Vout =5V Few = 2MHz 15 = Auto Vout = 5V Fsw = 2MHz Fz = FPWM
&l 8-8. BFE - HEIEN & 8-9. (&K - FPWM X,
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3.38 3.38
—V|N:8V —V|N:8V
3.37 — Vin=12V 3.37 — Vin=12V
3.36 e V|N =24V 3.36 — V|N =24V
s 3.35 \ s 3.35
S 3.34 g 3.34
k) k)
S 333 9 333
é 3.32 E_ 3.32
=] =] ‘%
O 3.31 O 3.31
3.3 3.3
3.29 3.29
3.28 3.28
0O 05 1 15 2 25 3 35 4 45 5 55 6 0O 05 1 15 2 25 3 35 4 45 5 55 6
Output Current (A) Output Current (A)
Vour = 3.3V Few = 400kHz B = Auto Vour = 3.3V Few = 400kHz Bz = FPWM
&l 8-10. FMEALHEIFTT - HEIER &l 8-11. S EML T - FPWM A5
5.05 5.05
_V|N=8V _V|N=8V
5.04 — Vin=12V 5.04 — Vin=12V
5.03 Vi =24V 5.03 — Vin=24V
s 5.02 s 5.02
g 5.01 S, 5.01
= £
g 5 N g 5
a2 4.99 3 499
p=l p=l
O 498 O 498
4.97 4.97
4.96 4.96
4.95 4.95
0O 05 1 15 2 25 3 35 4 45 5 55 6 0O 05 1 15 2 25 3 35 4 45 5 55 6
Output Current (A) Output Current (A)
Vout = 5V Fsw = 400kHz K = Auto Vout = 5V Fsw = 400kHz Hi = FPWM
TR - S e
&l 8-12. HLEMLEEIAT - BN & 8-13. FEMLEKIAGT - FPWM X
3.38 3.38
_V|N=8V _V|N=8V
3.37 — V|N =12V 3.37 — V|N =12V
3.36 e V|N =24V 3.36 e V|N =24V
g 3.35 S 3.35
S 3.34 S 3.34
g \ g
2 333 2 333
E_ 3.32 E_ 3.32
p=l p=l
O 3.31 O 3.31
3.3 — — 3.3 R —— = |
——1] \§‘\:
3.29 3.29
3.28 3.28
0 06 12 18 24 3 36 42 48 54 6 0 06 12 18 24 3 36 42 48 54 6
Output Current (A) Output Current (A)
Vout = 3.3V Fsw = 2MHz Kz = Auto Vout = 3.3V Few = 2MHz #iz = FPWM
S e - SER e
Kl 8-14. ML T - HIER &l 8-15. FEMLHE T - FPWM B

26 IERXXFIRIE
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5.04 5.04
—V|N:8V —V|N:8V
— VN =12V — Vn =12V
5.03 — Vi =24V 5.03 — Vi =24V
\
s 5.02 \ s 5.02
(] [¢]
& 501 & 5.01
S S
5 5 R 2 °
S 490 — S 490 T
. . ] S
\ \\\\
4.98 4.98
4.97 4.97
0 1 2 3 4 5 6 0O 06 12 18 24 3 36 42 48 54 6
Output Current (A) Output Current (A)
Vout =5V Fsw = 2MHz i = Auto Vout = 5V Fsw = 2MHz iz = FPWM
&l 8-16. SFFLERIFT - H3IENK &l 8-17. SEFLER T - FPWM A&
3.4 52
3.3 /f / 5 / }:’Q
3.2 4.8 A
= /// g 46 o
(0] . [} .
§ 3 / / é 4.4 ///
g 209 g 42 4
e 1] //
2.8 4 A
/ — lour = 10mA / — lout = 10mA
2.7 — lout = 3A 3.8 /’ — lout = 3A
— oyt = 6A —— lout = 6A
26 i 3.6 i
3 32 34 36 38 4 42 44 46 48 5 4 42 44 46 48 5 52 54 56 58 6
Input voltage (V) Input voltage (V)
Vout = 3.3V Fsw = 400Hz #2 = Auto Vour =5V Fsw = 400kHz 13X = Auto
& 8-18. K[ ik & 8-19. k42
3.4 52
3.3 /, gg 5 // /
3.2 Y 4.8 A A
s\ /// S ., e
o 3. o 4 4
s 3 / / g 44 7/’
g 29 8 42 ,///
o] / o] /
2.8 4 // /
/ — lout = 10mA / — lout = 10mA
2.7 — louT = 3A 3.8 A — lour =3A
26/ — louT = 6A 36/ — lout = 6A
"3 32 34 36 38 4 42 44 46 48 5 "4 42 44 46 48 5 52 54 56 58 6
Input voltage (V) Input voltage (V)
Vour = 3.3V Few = 2MHz B = Auto Vout =5V Fsw = 2MHz 3 = Auto
& 8-20. J& [ i £& B 8-21. B L%
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|— V|N=12V

I~

Output Current (A)

55 65 75 85 95 105 115
Maximum Ambient Te mperature (°C)

Vour = 3.3V Few = 400kHz

125 135

LMR60460QEVM ,

LA

Bl 8-22. i i LI 5 BRI SEIR S [ IR R &

6
\ | — Vour = 3.3V fixed
z 55
=
<
[
5 5
o
- \
(93
(]
3 45
3
o
>
£ a4 S
o —
B
3.5

3 6 9 12 15 18 21 24 27 30 33 36
Input voltage (V)

Ta=25°C

&l 8-23. AR THRAHHSHAMSMABEZ RIKIRR

LMR60460 Ven = ViN

Output voltage (ac) i A\
200mVi/div ! | \

Output voltage (ac) A
200mV/div

Vs

Output.-current ! \

Output current , |

2A/div | | \ 2A/div \ |
50ps/div 50us/div
VN = 12V Vour = 3.3V FEZ = FPWM Vin = 12V Vout = 5V i = FPWM
Fsw = 400kHz lout = OA % 6A Few = 400kHz lout = OA % 6A
& 8-24. BHES & 8-25. i EA
Oufout valtige (ac) S T (e RO STV R A A el T LT RCIE R SRR SR
A T Output voltage (ac)
200mV/div | J\a.__ 200mV/div j/\\_
‘\‘ o \
f \
| \ |
Output-current \ Output current | \
2Adv | i \ 2A/div j’ t ‘
I 50us/div 50us/div
VN = 12V Vour = 3.3V R = FPWM Viy = 12V Vout = 5V i = FPWM
Few = 2MHz lout = OA % 6A Few = 2MHz lout = 0A % 6A
& 8-26. fiH A B 8-27. i S

28 MERXFIRIE
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VIN =12V
Few = 400kHz

&l 8-30. 7 50mA SR & M T LB B AN S il

Vourt =5V
lout = 50mA

13 = Auto

INSTRUMENTS LMR60460-Q1
www.ti.com.cn ZHCSYM4C - JULY 2025 - REVISED JULY 2026
f Switch-node voltage i i n— A —— [r——— o [
5V/div ( [ ‘ r Switch-hodb vt |
) " witch-node voltage
W’U Nm ! ‘ ‘ \ ( i Vidiv
b Output V"Itage (ac) I : ‘ :
7 [, 5OMVidiv [—— ﬁ W‘\M #W MW WM ‘MW<
Pe—— I Output voltage (ac)
| I i - - 20mV/div
A A Inductor current !\ e IO e T T et e S oot R
| ] \ Wi f \L Inductor cur ent
Tus/div e 1ps/div
Vi =12V Vout =5V 150 = Auto Vin =12V Vour =9V Bzl = FPWM
Fsw = 400kHz lout = 50mA Fsw = 400kHz lout = 6A
&l 8-28. FaAS T R Aa HH B I BUB ] 8-29. FaaSTT ORI At FL R S0
{ Ve (20V/div) ] e (20V/div) |
Inductor current
: - Inductor-current
A / 5A/div
1 Ve (5V/div) ’ Ve (5V/div)
N\ Ve
Output voltagé \_ / OQutput voltage
/ Vidv Py 5ms/div / | QVidiv 5me/div

VIN =12V
Few = 400kHz

Vour =5V
lout = 6A

i = FPWM

' Inductor current
1 5A/div
N |
| Outputgvoltage
2V/div
5 | m |

I 50ms/div

Vin =12V Vour =5V B = FPWM
Fow = 400kHz louT = 0A

&l 8-32. HIRITHN

g/

& 8-31. 7E 6A TiEAMF T PR SIS 21

3 ‘(‘).Sh‘/IHz' b “1.4’\‘/|HZ‘ RN “ o “ ‘ : ‘ E
SR
; ! SYNC signal 1
: - 1Vidiv Output voltage (ac) |
‘ 3 o RN H2|Js/c‘1iv‘—
Vin = 12V Vour = 3.3V louT = 6A
Fsw M 0.8MHz Z%4 1.4MHz
&l 8-33. SYNC i
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4MHz ‘ 0. 8MHZ

! «H*1 ﬁHﬁ*
; WMWWWMW WWWWJW
s ! SYNC signal
i, i 1Vidiv Output voltage (ac)
’ . e
S
| |
L
‘ i ) o L 2ps/di\(
VIN =12V VOUT =3.3V IOUT =6A
Fsw M 1.4MHz 754 0.8MHz
& 8-34. SYNC iR RA
ViN =12V Vour = 3.3V Fsw = 2MHz
IOUT =6A EMI 83 3%
&l 8-35. 5 EMI 55 CISPR 25 [RfE (M€ : I&ME(E
g, & FES)
50 - —
Class 5 Peak Limi
45
40
35
E 30 _ ,
S Class 5 A\{(G Limit
& 25
2 20
R %
E, 15 WA l o
10
5 . l "
Ne——/ ™ hh
0 M e TN
5
Vin =12V Vour =5V Few = 400kH 0.15 05 1 5 10 30
N I(?ij:: 6A EMI ‘Jﬁ*“))ﬁ%&z Frequency (MHz)
— AVG Level — Peak Level
&l 8-36. /55 EMI 15 CISPR 25 [R{E (M €2 : I&fEfS
Vin = 12V Vour = 3.3V Few = 400kHz

o, 8 THET)

lout = 6A

& 8-37. (&4 EMI ( B4% ) 5 CISPR 25 [RAEXTH:
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45 : 45 :
40 Class 5 Peak Limit 40 Class 5 Peak Limit -
35 35
30 — S— 30 E—
E 25 E 25
S I S I
Z 20 Class 5 AVG Limit Z 20 Class 5 AVG Limit
o O
= 15 = 15
9 ¢
o 10 o 10
5
0 N 0
_5\/\ ANNA A _5\/\ s L
-10 -10
30 50 100 200 30 40 50 60 70 80 90100 200
Frequency (MHz) Frequency (MHz)
— AVG Level — Peak Level — AVG Level — Peak Level
Vi =12V Vour = 3.3V Fsw = 400kHz Vin =12V Vour = 3.3V Fsw = 400kHz
lout = 6A lout = 6A
& 8-38. 484 EMI ( XUE/K-F ) 5 CISPR 25 fRAEXTHL | & 8-39. 4E54 EMI ( XU H ) 5 CISPR 25 [RENTEL
45 - 45 =
40 L 40 S —
35 — 35 —
30 Class 5 Peak Eimit —_ 30 Class 5 Peak Eimit —_
E 25 E 25
> Class 5 AV! > Class 5 A
= 20 e g 20 L
O e
;0’ 15 w % 15 -
> >
& 10 Ao & 10 NJ\/\N)MW\
- -
0 e 0 et
[V P
-5 -5
-10 -10
200 300 400 500 600 700 800 1000 200 300 400 500 600 700 800 1000
Frequency (MHz) Frequency (MHz)
— AVG Level — Peak Level —— AVG Level — Peak Level
Vi =12V Vout = 3.3V Fsw = 400kHz Vin =12V Vout = 3.3V Fsw = 400kHz
lout = 6A lout = 6A
&l 8-40. 385 EMI ( XAEUEHKF ) 5 CISPR 25 [RME | & 8-41. 375 EMI ( M EAHFEE/KF ) 5 CISPR 25
=4 PR EE
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2.2uH
IN+ O LYY YA O VIN
_|22pF | 22pF _|22pF | 22pF | 47pF
T T T T 7™
IN- O O GND

8-42. HEE M EMI JEH 33

V|N =12V VOUT =5V st = 400kHz
lout = 6A

K 8-43. EVM itk fg

8.3 HLJFAHEN
BN FLUR AR VR L 2T B A B R TP ARG . UL, BN IR ATRE RS ) SRR TR B SR AL T A AR N AL, T B
A PR A FORM ST 2 N L

_ Vout Xlout
IN=—Vyxn (15)

Hor
n SRR,

IR AR ARl I K AL PCB A ZE SR ra i, U5 245 R, DLSCBL RGP IERE . S\ RS0 & A R
AN AT BE 20 AR 2R RIS AT A R . W /RS ESR MR N AL &, "R MURFLE iR B
B, W E A s 5 (0 A\ o 7 AR s A o 2 S B R AR it 2 e R, Ay AR B 2 2 VIN SR E RS TR
B n RN AR R BGE MmN L, LR B S BUR IS 3 N SR AL AR g SR AR, Sl ) 70
T2 PR N PR S AR AR IR A BE I, B B2 R B i N A e S M R A A R . IX SRR P A
A4S ESR A Bh T4 N R F B T Js AT AL b . 20uF A2 100pF i P9 1 fECE R AR BRI, IF
AT By R A A A ] DR i A\ L S A

B, BT RGERFD, ARESIAE M AJERN . RIELDRE0RTT , BTSSR
ELA N ETRR B — Y5820 . AN-2162 : FHAF A E i B R F 2519155 EMI 1587 N0 3244t 7 — S8 F [ 7
SR 5 % BT 4 N TR IR 2 IR 1 S L o

FESLRERE LR | A2 R SR A N i A FF % 25 B R 01 38 (TVS)e — KL B 4% /2 /iy e (a8 ) o Tl
AEWE A BA SRR, 2 TVS AR, AR ERBREARERAE. R ZE S /DT R84 H &
JE, DU HY R 2R S o R [ S NS R o RPN 2 4 ] B FE IR T B S iR B A .

8.4 fiJF

8.4.1 Hi /75

] IR/ B IR 825 1) PCB A /i x T2l it e S &8 22 E T . PCB M8 B Al e SR R A ) iF
H R IR G s AT R R . BIfE R e gs IR , PCB fi @A Btk E @ ) 5t o KA =, sk, fa

JEAS1) EMI PEREEARRAZE L HURT PCB i s fEFF L Heds | o) PCB Ihfgd — el M\ i
AR B IR | QI 8-44 PR MR BORBRAS L , EATZE BRI R Al e E KBRS HLE . IX
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e B (IR S H I S IO AR O IE W AT . BRI, I RO 2 058 LA, JF IR E T A U T RE A
DABRIR AT AR HLEK . ] 8-45 E7R T LMR60460-Q1 JSH o i i AT /i o

o JFIA AR ] EGEVT VIN 1 GND Zif 7l B -

« KX Cgoor BB #EH A2k, 1 Cooor AN EIE R REFEIT 2SI B | I8 A/ %6 A R IE 2
BOOT A1 SW 5|,

o HERGEE AR A GEFEVT A FB F1 B E . ¥ Reggs Regt M Cep ( WNRAEH ) FEVBE EEEIT 284F A .
L5 FB A GND M4 b 240 H AR 2840 AR Ee5] . B Vour WIEE TR K —1, (B2 , MIKIX—%
R AT LA B AT ] B AR A B R 28 S R AR F e A YR (51 SW T AT ) BRI

o BYGH A — M R E AR . FE TS 2 B R AR AE

« HVIN, VOUT # GND #Z{7EE 7. FiX Lo 4% RURT (5 A EL 2% ]y /b 7 e s g N\ B0 HE B A% 1 R4 AT R R
B, JEHE KPR FE LB R

o JEHLEWEAHT PCB [HIF , LISEHE 5T W AEAR A L% K, DU OR SEIR-S f R 7 48 F i A A 358 Ui P
AIFRIIE R g yp. PCB THZERRE LKA 2 #78 , HEASNT 1 %5 . H PCB Wit fHEZ A2 (&
W), BT LB AT DO 2 N JE BB T .

o REFECDHIFFEIN . R SW 5| IS H JEe3s  [8] A A XU nT BE R HL v o (RIS, A0 B R P b /N e 15
FTAR | DA Bh AR AR 5 EMI.

BHxRHAMEEIER , IS HLLT PCB & ¥R -

o IR LA R E R ST

* AN-1229 SIMPLE SWITCHER® PCB 7 /7755 F F it

o WEBIEZ AR F T

s [T/ LM4360x 5 LM4600x it 14541 EMI 4 /e N Tt

CIN —— SW — Yy

&l 8-44. BAREHH I FEF B
8.4.1.1 Eedth RBHERE R EH
an ERrR, TH U — AR EE NS00 2 . B2 n] O BUR A R AT R BERCR 75, 38 R 45 ] R R SR it
i B AT . PGND 5| 12 2 A 3% MOSFET JF G HIVR MG o 1251 06 251 4 2 2 B iy N AN 1 P25 408
fFrfcthii . PGND RIFETT SRMIAR T2 A, 2 PR G 3R AT e
TI B IC (1 PGND 9 1 Z AR AR, AT AE #1178 70 Bk o BRI AL A ZiT8Y S M 70 Aii /2 PGND 51T
Tie RGHEME. TUZMEE KB |, B T8 TV @ Y Z gt , 5 ( NTZTTR ) ki
N i 20z, 1oz, 10z, 20z, FAT LM 5 ANIE 2445 J& A 26 00 DU J2= R i ARCRT SRR AL i A% S BT 38 24 19 5 e AT
AR FABH
PCB &t it B
* AN-2020 #4ikif . FELNETEHL , A HF i E N T
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o SPEEAR LT ES SESLI T A EE BRAT i A 26 75 S
o EELEFIIC HFEFTFER N T
1E/1] LM43603 71 LM43602 &£ #i#11 N FH Tt
*  PowerPAD™ #itt s 741 4E N FH =it
*  PowerPAD Made Easy [ JT] fajfi
(& F TG #r N T

8.4.2 At

Kl 8-45. TJ 5% H iR A

8-46. BEMMA T H B ERE EVM i/
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9 BRAFF SRS
9.1 BT Hr

9.1.1 BE=77= B A FHFEH

Tl KA 558 =75 77 S BUIR S5 RIS, AN RER R 27 il BUIR 55 BRORIE & FH A SS B AT , ASRER It
7 i B 55 BB S AR AT T1 7 i I 55— R s BA T .

9.1.2 B Z AR

K 9-1 7R T LMR60460-Q1 HIZsF a2 M . B RN AR o] S |, 15

ST 4. WG TR AR T A VRN

BRGSO, WA TSRS TI ) E2E SCFFigds ; ST RG] .

LMR604 XX X X VBCR Q|1

OUTPUT CURRENT MAX FIXED VOUT SPREAD SPECTRUM

|

] l

PACKAGE AUTOMOTIVE

. !

41: 4A 1: 1.8V S: Enabled VBCR = WQFN-FCRLF GRADE
50: 5A 3:3.3V No Character: Disabled 9-pin large reel
60: 6A 4: 3.8V
5: 5V
& 9-1. AN
9.2 M3 HF
9.2.1 IR ES

WNEBEFMRM , ST NE

AR (TI)
HEMAXAE (TI)
HEMAEE (TI)
FEMNACES (TI)
HEMAAE (TI)
TP ACES (TI)
AR (TI)
HEMAXAE (TI)
A ES (T1)
, AN-2020 #igil : SZ25E800L , M 7 & S FH

, AN-1520 S} ZEA2 7 F 55 ST 17 (A BH 14 1 H 55 B A7 Jed A 26 75 B N -t
, AN-2162 : J2 15 E e EL R B IR FE a9 145 EMI []8 i FH F 1t
HEMAXAE (TI)
HEMAAE (TI)

HEPNACES (TI)
HEPNACES (TI)
HEPNACES (TI)

AN-1149 FF I/ Ji A7 fed 75 L A F- Wt

111 LM4360x 5 LM4600x /71 15751 EMI 77/ N Tt
P HJR2 A7 e 1 HI T 2

AN-1229 Simple Switcher PCB 77 /%755 . T/t

(&S FT A i N T

PowerPAD Made Easy™ i F/iit

PowerPAD™ #1875 7 #1 % N H F 1}

L LM43603 7 LM43602 it £ it N FHF
FEZLEAIC HLEATG IR N TF M

LM53600MAEVM 71 LM53601MAEVM H /= {5
LM53600NAEVM #1 LM53601LAEVM H 15

9.3 B FE HTE AN

SO EOFRE A , T SR ti.com LRSI S OCIER . st @A AT BVR] AR i A S A
o AREUWEAE LS 5 SR E O SO RS BB ik

9.4 TH®HIE

TIE2E™ PO itin R TRIMMEESE TR, W HEN TR ARG IE ., L BiEf@s Mt &, @R
BUA ff g el QU e, SRAS P s (RO e vk 35 B
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BN AR A DTS IR SR it XIS RIE AR TI BRI , IF BA - Bk TI A i§ S
T IAE 2K

9.5 Hitn
HotRod™, PowerPAD™, and TI E2E™ are trademarks of Texas Instruments.
Fr A T bR A B A E I .
9.6 FfF R R
FE LR (ESD) SR X AN LR LS o AN AES (T1) B SGEITE 2 00 TR 14 M AL B A SR AR R o SRS T3~ TR A 3
A FZETRIT | 7T 2 IR LB .

m ESD MR/ N FEBUNITERERE R | KA. FER IR R ER W RE A 2 R BIBUA |, R BV IEH AR 2
HOE R AT e 2 BT 5 H R AT R AR .

9.7 NiER

TI RiEE AARVERGIHHMRE TARE . B R4 m A .

10 BT P i

T BURTARCAS B TR AT A8 55 24 B hiCAS () TR AN [R]

Changes from Revision B (December 2025) to Revision C (July 2026) Page
o T CHEHET BRI T B G AR BRI oo 1
o FESTRARRRR . AR SR Z2 TR RN T MINT 1 JF R AR s 1
* &% LMR604603SVBCRQ1 R AMRA A APL BN RTM (TR ) v 3
o ST HESAIKSENRE AR I IR IR oo, 12
* HE¥r 17 MODE/SYNC 7/ i) v i) SYNC 15 B LABA B A B Y .o 13
Changes from Revision A (October 2025) to Revision B (December 2025) Page
I b NI U (= T B o RO 1
o T T AT SNAUT90 FT SNAUTOT BIGI T oo 35
Changes from Revision * (July 2025) to Revision A (October 2025) Page
o T T R BRI oottt ettt s e 6
I 1 S B b | R OO 20
o T TFEIR O H T M B ettt ettt sens 21
o L NHHEZE P T SYNC BIRBEAIHLE o oot 24
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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 ©)
@ ©)
LMR604605SVBCRQ1 Active Production WQFN-FCRLF 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 65SQ
(VBC) |9

@ 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 TI 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.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
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 O O O 0O O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
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)
LMR604605SVBCRQ1 | WQFN- VBC 9 3000 180.0 8.4 2.25 2.8 1.1 4.0 8.0 Q1
FCRLF

Pack Materials-Page 1
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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)
LMR604605SVBCRQ1 WQFN-FCRLF VBC 9 3000 210.0 185.0 35.0
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g PACKAGE OUTLINE
VBCOOO9A WQFN-FCRLF - 0.7 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA\

2.6
2.4
f 0.1 MIN
+ S
0.01
0.00 (0.1) 4’1 r—
ﬁ SECTION A-A
0.7 TYPICAL
0.6

|

|

|
[}
m
>
d
z
®
T
-
>
z
m

0.01 | o
0.00 B ~
[Te] n < ©
&N 5 a8 ~
slo S| go S
» 0.395 & & 5 3% S 5 025
X 0.295 2X \ — | 0.15
® 01@ clals] | ©2 | | » |01@]c[ale r(o.Z) TYP
0.05@ [C 1 Ll 5 0.05@ [c

:/ — 77 R

T ‘ *
ax 933 | EE* 7

(0.18) TYP — § 0.35 | |
» | .
0.000PKG{ —— - — - —+ — - — -~ 8.32
| ? ’
0.5
e T r
|
[o08] m A
allihein
T
PIN 1 ID—/

I
9
(45°X 0.1) 03 0.35
6X 2X o5

0.2

0.1 |C|A|B 0.1® |C|A|B
io.os@ ﬁ & 0.050 [c

4229569/B 09/2023

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT
VBCOOO9A WQFN-FCRLF - 0.7 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature

number SLUA271 (www.ti.com/lit/slua271).
5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown

on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
WQFN-FCRLF - 0.7 mm max height

VBCOOO09A
PLASTIC QUAD FLATPACK - NO LEAD
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SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
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PAD 2: 84%
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NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls
design recommendations.

and rounded corners may offer better paste release. IPC-7525 may have alternate
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