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LMR60460-Q1 3V ~ 36V, 6A Hi#k, FHH LV / 1 (BB (MINT) 88k, K
BHEAF /N RICHRBEEN-FAREREEED > /N—%

18R 3 A
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— BEER BT AT DORGHIAENL G R EF T AT HABE —FET 41— w7 A EEERTHZE
AE T, EEMNEEEMIE T I TEET, 731 ALk
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THIHATRETS FXIZEY, EJEEBTORWERLL | EE IS, B
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xR 5-1. EDikE

£ 5470 w0
&5 4%

L¥ a2l —FDANEFE L 2 AP ARD/T— MOSFET BLUNES VCC L ¥ oL —Z | L ET,

1 VIN P ANBBEBIOANTANEZA T DT T AR LET, VIN EUDD AN ar T o~k
TEDRVELSTHMERHYET,
BRI TR,

2 PGND G ZOEAINE Cr—H AR MOSFET OV —XIZHEHisVET, VAT A 7R, BLOCIN & COUT =2
FUY DI TR L E T, CIN ~DORKII TEARVELTALENHVES,

3 SW p X ol —H AT ) —R,
NRU— B IERBIOT =M AN T av T oI L ET,

4 BOOT p 7 —hARNT 7 —NERENHNA Y AR MOSFET KA /NER,
ZOE L SW DORIC, TEAET T SA RTEWMLEIZE D 100nF 20 F o328 L TIEEN,
F—T LR A DT — TR A,

5 PG 0 EBHRHIRT VT 7T WP AN LT, 2O Z e BERICEHFE L3, High = L ¥al—# 30— 'y
R, Low = IV F o —Ta4h, EN = o—(Zpla—20Ed, B/ ar 7.3.8 bR TEEN,
TA—RRwE Y,

6 FB [ Vour BITETIE, 2OV A EE ) —RICEEERLET, £7 A A NUT UROEEL LD

Wi, TMeZ7var 4] U TLTES W, Voyr /—RE PGND ORITEL B SH 7R dE 5y AR O HULR
(T8 L CL A RTREZR I VLA T s T AL E T,

7 MODE/SYNC

BIEE—RNAIE Y,

ZOE % RT ENZHL T FPWM Ay F 2 7 %8R T 257, 2O % GND 1285t L CIR AT TD
PFM AA T2 7 %8 R U E9, M7 vy 7 LRI AI121E, 100kQ DA77 RICEERL T, Z7ay s
DEHEEIL E3, FRINAEILEL VXA T ERIZOWTIE, [ TE7var 6.5)0RESIRL TG
AN

SRR EE

8 RT RT & PGND ORICHEHIARLE 352 L1280, RO JE I EL 1L 200kHZz~2.2MHz OFPHICH ESNE
T
LX 2L —ZDHRE L,

9 EN ZOE L ENATTDET NAZNE NI, B—ZTHET NAAPNIIHIR0ET, A3 — T NVEREEN R E

e Aid, ZOE % VIN EACHER L E T, iFESNDEIEL VORI OW TR, [E7var 65152
L TL7ZEn,

(1) G=/F K. I=AJ, O=li/1, P=EIA
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6 ft#

6.1 X BRKER

B ERARE AR RPN (R FRaR 722U RY) (1)

B/ME BN Bifir

NI VIN 7% PGND ~, SW -0.3 42 \

NI EN/UVLO 7%>% PGND ~ -0.3 42 \%

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

AT FB 7>% PGND -0.3 20 \%

H B PG 75 PGND -0.3 20 \%

BT SW %5 PGND®) 0.3 VN +0.3 v

B BOOT 75 SW ~ -0.3 5.5 \%

bizhi s EERF OB AL, T, -40 150 °C

TR PRAETREE, Toyq -55 150 °C

(1) TR TERS | OFPASNDENEIL, 7 /A ZDKHFEIZRHR GO JFIR L7222 ATREME RN DV 97, T i RER 11T, ZhHD SR T, F7z
X THESR BN RS | R SIVTEE B R DDV DR DR TH, AN IELKEIET 222 B®R T 200 TIEHVEE A, F%@xﬁmﬁvt%
DOFPFANTH> T HERBESE ) OFPASNCTHEH T 2L, TAAARERITHREL RV ATREMDN®Y | 73 A ADOGHEME, BERE, MEREIZ 2
ERIFL, TAADFHAEHD LD AT REEA DV ET,

(2) ZAUI DC OAAETY SW U EIMRNBERB L7 TLEEN,

6.2 ESD 4%
& BfT
AEEF L (HBM), AEC Q100-002 |2 #E#L(1) +2000
V(esb) W R = : v
MiFET /A A £ /L (CDM), AEC Q100-011 ¥l +750

(1) AEC Q100-002 i, HBM AL 23k Br% ANSI/ESDA/JEDEC JS-001 fEARIZHE S THEMLRITIULRBRNEREL TOET,

6.3 HEREERH
EERFEE A SR FPHN (RRCFEIR D722 FRD)

RME RAfE B
A B VIN 3 36 v
AV EN 0 36 v
ATEE PG 0 18 Y,
AHEBE MODE/SYNC, RT 0 55 v
H B PRI REZR B TR R . Vour 1 20 Y,
)& lout 0 6 A
L B ER OB AR, T, -40 150 °C

(1) ZOHPHASDH N BEEIZOWTIE, TH YR A AV VALY ETBRNEDELIESN, W25 T Th, AEEIT 0V & TRE-> T3

NERA,
6.4 20 [CBH T S 1ER
FIRAR
BT VBC (WQFN-FCRLF) BAAT
[ R=
Resa PEATRD D JE PR~ D EITHT (JESD 51-7) @ 81 °CIW
Reua BEA D JE PR~ O BT G 27 °CIW
Rauc(top) BRI —A (R ~OBRHT 25.9 °CIW
Ress PR DI A~ DEGIEHT 20 °CIW
Wir A R A~ORFE T A—4 1.2 °CIW
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FNRAR
EPRAEHEC) VBC (WQFN-FCRLF) BAAY
9
Wi | i DI~ DR ST A= 19.9 “cw

(1) FERBIOEB OBGHRIEHEDFEMIC OV L, EERBLIWNIC o r— P OBGHEIEHENT 7V r—ar /— S RLTLIES N,

(2) ZORITRT Royp PIEIIMMD R0 r —T LD IO B F N THY , &G HRICEA T2 813 CEEF A, ZOfEIX JESD 51-7 IZHE- TR
BENTHY, 48 JEDEC ik LT 3al—iar 8N TnET, ZOEIT, EBROT 7y —ar TELNIZMEREZ R THLOTIZHY FH
Mo

(3) ELIZEVM LATURDE Iz — T al fERICESEET,

6.5 EXHVEE

BEIZFER D72 WRY | 25l RIS HE SR B (R R & SRR (T ) %Gl (-40°C~+150°C) IZb 7> CEM SN ET, HR/IMEB I UK KIE

. RER, BREE BL O BIICEE SV THUES IV T ET, FEMEEIT Ty = 25°CICBIT Db — R ST A— X A R L
TEY, 2E BNICO RSN TOET, FHZFLROZRNRY | IROGADMH SV ET, Vin = 13.5V, Vegy = 5V, Vout = 3.3V,

FSW =2.2MHz

STA—5 \ FRINEfE | RoME m RociE| W
EHIR (VIN £22)
VINuvLoR) VIN UVLO Y75 EAYAL el Vi D5 F330 (BN TE) 3.3 35 37| v
VINuvLoF) VIN UVLO 25 FAW AL w L a/L R Vin DY T30 (BN EBIAAT) 265 Vv
VINyvLoH) VIN UVLO EXFV 2 1 v
VINovp(r) VIN OVP 75 F730 AL v sk ZCJ;%}TXV)@M’H:@JV)%’%iétmL:M\E 35 37 9 v
VINove() VIN OVP %75 FAWAL v Lk ZK;L;; iﬁ'yzz“\’gfﬁfﬁfwx@@%“m 34 36 38| Vv
VINovp(H) VIN OVP EXFU 2 0.62 0.95 1.21 v
loFix3.3v) Ymﬁw%ﬁ@é\%lx 3.3V EEH ) Ay T v.N_= 13:.5v\ lour = 0A. Veg = 3.3V + 4%, . s

7L T,=25°C, HE)E—FA%)
lo(ADu-3.3v) YIN [ ||“;5é"‘?‘ﬁw)ﬁ\ﬁ+‘ PR ATRE R 3.3V Hi T, V”\i =13.5V, |ou:r = OA Veg =1V +4%. T, = 4 5 VA
Ay F TRl 25°C, HB)E—RA%)
la-sp ViN DYy b RO IR Ven = 0V, Ty =25°C 0.8 1.2 pA
A*x—7 ) (EN BYV)
VEN-TH(R) AF—TNVEESLD EBAYAL v aL R Ven M5 B3 1.15 1.25 1.35 \Y;
VEN-TH(F) A% —7 WV AF] Low ALy aii Ven LB TFAY 0.9 1 1.1 \%
VEN-HYS AR =T NVEEDERATI A 250 mV
lEN-LkG AR—=T WA — 7B Ven = Vin 1 665 nA
BEY77L A (FB EY)
Ves W7 4 —R /w7 U7 7L A FPWM &—F 0.99 1.0 1.01 \Y
IFB-LKG TA4—R w7 B AN —7 & Vg = 1V, A& EFE 1 50 nA
Vour(1.av) 1.8V [ BT FPWM E—F, VOUT ~ FB %if 1.773 1.8 1.827| Vv
Vout(3.3v) 3.3V [EE I EE FPWM £—K, FB "> 7% VOUT ~%if#& 3.24 3.3 3.35 \%
Vout@sv) 3.8V [EE H N BT FPWM E—F, VOUT ~ FB fii% 3.73 38 3857 V
Voutsv) 5.0V [ B HE FPWM E—F, VOUT ~ FB fHi& 4.9 5 5075 V
RE—NT VS
tss PO 7 R — M e e Ve IRRE R 90% 6 ms
BRHRS Iy
Ihs-Lim NAYAR B — 7 B Fa—T 4 FAZILD 0% (TF3< 8.5 10.4 12.7 A
ILs-Lim =P AR SL— I R LS FET O/ L— iR 6 A
ILs-NEG-LIM a—H A RE OB IR LS FET O 7R, FPWM E—F 4.3 -3.3 -2.4 A
ILze-Lim By AD &I RAE H#he—F 110 mA
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HFRIZREAR D72 RY | 45l BRAE VS HE LR B RS2 S BB IR (T ) #iH (-40°C~+150°C) IZb7z-> il A& F9, i/ MEB I O KE

&, BB, 3R BLOREROMHERICE SO THEIN TWET, T T, = 25°CIZH1T Dl — 7 RTA—Z HEfEAE R L
THEY, 25 BICOAEMESNTOET, FFZFRIBRORVOIRY kOFMENEHASNET, Viy = 13.5V, VEy =5V, Vout = 3.3V,

Fsw = 2.2MHz

INGA—H T AN B/ME  AEREE  RKfE|  BfE
Vhic FB LY OB Dy 7 ALysaih ',';JLE\T A e > 165ns, YT PAZ—RHT 0.15 0.2 025 Vv
7RU— FF (PG EY)
VpG-OVPR) PG i@ EELH LAY ALy LR FB HEIED % (FZ) 105 107 109.9 %
VPG-OVP(F) PG iEENLH FD AL v a/LR FB XD % (F[£) 103.6 106 108 %
VpG-UVP(R) PG KEENLD ERV ALy a/LR FB LD % (F[£) 92 94 96.5 %
Vpg_u\/p(p) PG IKEENLH FD AL v a/LR FB &EIED % (Ef’ﬂ&‘) 90.9 93 95 %

PG 36 PP TOZ Vo FRET VS
tPG-DEGLITCH(F) RIE 44 52 81 us
PG yih ENT oy TOI Y FRET A NH
tPG-DEGLITCH(R) RE 1.0 2.0 3.0 ms
VIN(F’G-VALlD) ﬁi“j]fét PG /) O)H:'id‘ VIN VOL(F’G) <04y, RPU = 10kQ, VPU =5V 1.25 \%
RON(F’G) PG A 45HT IF’G =1mA 165 420 Q
AT T RBE(RT )
fsw1(FPwM) Ay F 7 JEEE FPWM B){E Rgt = 15.2kQ. 1% 1750 1950 2150 kHz
fswa(rPwm) AAyF 7 JEEE FPWM B){E Ryt = 32.8kQ. 1% 900 1000 1100| kHz
[FI#] (MODE/SYNC t2)
FPWM (2173 %72 . o
- - g .
0 VIH FPWM (24795 Sync £ TJE 085 V
BT Z v

PPWMERTTS | rpwM 24 745 Syne 2 0.35 v

MODE/SYNC A71® High L'~/ ALwia

V 1.3 \%
IH(MODE/SYNC) R
MODE/SYNC D Low L ~UL Ay iaib

VIL(MODE/SYNC) . AND Law v 0.34 Y,
TeLkiNgTon) S SYNC (5 5 D5/ NE 7 VA 150 ns
TCLKIN(TOFF) 44 SYNC {5 5D fie/ VA VAR 150 ns
BB
Rbs-oN-Hs NAY AR FET A AKH 35 75| mQ

ISW = 500mA, VBOOT—SW =3.8V
Rps-on-Ls m—4 Ak FET At 24 50| mQ
ton-min () /A lout = 1A, Viy = 18V 30 ns
torr-uin (P B/ N7 R VN =4V 110 ns
P—ib ¥y F Y

‘ Sy ALyt 155 165 176 °c

Tsp ==L vryhgr M

HIFAL v a/LR 156 °C
(1)  BBFERIIIT AT TOER A,
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6.6 fXRAVFE
VN = 13.5V, Ta = 25°C (BISFRR D72\ RY), F6E 1R EE 138 IR T,
115 8.5
8.4
11.
3 8.3
2 111 82
< <
= 109 < 81
E ] S
= = B
= 107 — = 79 S
7] — o0 78 =
5 105 — = ~_
o — 3 1.7 ~
é 10.3 | = g 76 — -
® 75
g 101 s I
I o .
9.9 - 73
9.7 72
71
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)
6-1. N1 ¥ A4 R MOSFET Ej i HIfR{#& 6-2. O—Y 4 K MOSFET EtIfR{E
60 40
e
55 a
Z 35 v
g 50 g /|
E g /|
z d Z 30 /!
5 45 & g -~
a (=] /
3 Ve 4 /|
() 40 / (0] /
2 / S /
5, / 3 1
2 35 LA 5 1
T D% - //
// 20 ~
P 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)
6-3. /N1 B4 K MOSFET @ Rpson 6-4. O—H A K MOSFET @ Rpson
3.35 75
3.34 73
3.33 71 /,/
< 332 % 1
S 2 69 ~
g 331 5 ]
£ £ 67
2 3 — £ 65 o
2 329 T | =2 //
3 5 63 -
O 328 [ /,
L
3.27 6.1 -
P
3.26 59 [
3.25 57
40 20 0 20 40 60 80 100 120 140 40 20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
6-5. W BERE 6-6. Y7 b 24— MBS

8 BFHB T 57— N2 (ZE RSB EPE) #55
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6.6 R (i)
VN = 13.5V, Ta = 25°C (HIZZRD/RRD), F6E IR 12 E IR T,
14 1.05
— Rising
1.35 — Falling 104
2 425 1.02
L —~
2 4 S 101
£ &
o 115 g
8 S 0.99
S 1.1 o
> P 098
2 105
2 0.97
] 1
[} 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)
6-7. 41 RX—TIV Ay a)l REE 6-8. I EEEINE
4 125
— Rising —— OVrising
3.75 — Falling 120 — OV falling
—— UV rising
35 ~ 115 — UV falling
R
S 325 2 110
9 g
s 3 £ 105
pe a
< 275 0
S 9 100
0]
25 o 95
2.25 90
2 85
40 20 0 20 40 60 100 120 140 40 20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
6-9. ANEE UVLO B 6-10. PGOOD ALy > 3L K
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7 SH4HEREA
71 =

LMR60460-Q1 I%, mzh#d 3V ~ 36V, Eﬂf& IQ A DL =2 T, B WVE DB E LK EMI 2B L C0vE
7, LMR60460-Q1 I3, zz/l:ut RE DT DI LB S T DR A ST 2 T L o AR A
R/ NRICIZ IR SN TV ET, EROBLWEHE T 7 7V 7 —a il o LMR60460-Q1 7 /3 A A%
AEC-Q100 BEZZ T TRY, I KEEATBIEE 150°C FTCOBLXMFLENRESNTNET,

LMR60460-Q1 %, HOBEIMESIEIZIG T TR EHOZeikth:Z 17 ESE 57200 O LUT O EEHEEZH 2 TV ET:

o ENBUZEAZEREAR—TNIZEY TARAREBROL I T7Z EfEICITZET

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

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

HarN—2iT, kK 6A @mﬁﬁolb%ﬁtfﬂ“éio ICR&FFS 728U — MOSFET % —#ANEL TV ET,
LMR60460-Q1 D3 X CTOAIT U MNE, RERILOFIIEC T, T CTOT A 2% [HE H D BEE LA A
BEOWT IR TEET, Eﬂjﬁ%i REIL, FFEDTESCATREM LI > THRESHL, ZOWEHIL =
¥4 RITGEHSNLTOET,

LMR60460-Q1 (Z1%. BERDBELNT U — S g i 7R IR 2705 WO DI ERE N B I NTOET,
JRIEE AT EIEERZH 2 TODT2, BEH I EERER OGS TH, BTNy T UA~O 1B E A& 2 HivE
Fo TAALAIATIBIED VINoypRr) R HE FPWM Ay F L 7ML, I BIE R AT B _@ﬁ%ut Be
&:ﬁﬁﬁéiﬁbzib)\ﬁﬂafﬂﬂﬁ%éné EEPEEFET, <l VX MU ANTLV AL T T NI
LMR60460-Q1 AL E 2R T3 DRNTHHITEE T,

BT —RHIE T —%7 7 F ¥ O/ A FER T 30ns C, @A ComWE#LL, RS 7— 7 il EdoE e
A ENEARBLOTA L2l —yar B FEHELET, 2O Dar N—H IR T AL REZ iRk LT
HotRod™ /<7 —I b L THY K EMI PEREZ EFL T, B L O/ A R ICHUR 2R EH ORE RSN B S 12720
E
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7T28ETOYIR
EN[
Bias Reference [JVIN
1v %
Voltage
Regulator
Slope
Compensation
[ JBooT
RT[——
e HS
MODE/ b 9
SYNC Oscillator
»—[] SWwW
Switching Logic —
(¢ LS
4{>—, |—
PG [ }—\
Power-Good | ¢ :| PGND
Logic

Soft-Start
[ Logic

COMP
1V
FB [}
FB Detect

!

7.3 HREERRER
7.3.1 4 R— TN & L IMEEFZEZFELLE (UVLO)

LMR60460-Q1 IL &5 DA 1 —7 /LB I OMEEERRBIER Ik (UVLO) #§EEZ- i 2 T, =——I% EN B ZH]
MENDEIFINZE SN CTT RAADEREA AT IZTHEEL IV ERIRTEET, T AR ZEN MG T 51
IZ. EN B> & PGND BV OO BENA T — 7 NVEEN D EBRY ALy a/LR Ventyr) (BEHE 1.25V) 282 T
WMERHOET, VEN-THR) % | Fe/NEIREE, VINyvLoR) DO S BT=Ehde, TA A X&' 73 7.3.2)T
FASNTND Y T RAS —k = A& B L £,

EN 213, EN B'>& PGND EU RO EBEE A F—7 L AJ) Low AL wia/bR Venne (1V EHE) J0R<T 528
T, THAADEREA 7T H-DIHHTEET,
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VIN & PGND O ICHHIY ERZEAE L C. i % EN B854 5L . VIN UVLO 2 3ETEEd, T3/ AN
A7 0B AN TJEBIEZEIRL T, Rent DIEZEIRL, M E72 Reng ERELET, Reng ERETHE MERELTED
D= AU NSJEERZF R CEET, LB EN JBFIAHIWT2120%, TR 7-1], TN 1) BRI 222 BT
U, VIN UVLO HEREMNS AT 2G-A121%, EN B> % VIN ICE R CEET,

VEN — TH(F)

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

RgNB = (

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

T
© VINgmeoft 13 LMRB0460-Q1 234712725 A BIEA F L £+
 VINgmeon I3 LMR60460-Q1 4> #Mcren A T4 £ LET

VIN

Rent

EN

Rens

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

732 Y7 F XE—FEFOYTTO POSDEIE

LMR60460-Q1 1%, E&F O J1EBEDA —/N— 2 — e RERENERESIET 70, YT~ AZ—"T o7 Z 8
AL THET, Y7 AZ—REEIZNE TREES L, 6ms T (FEHE[E), LMR60460-Q1 7 /A AL, T XA ARERD
WA RN INZBIESHIINESN T THIELKEEL £,

LMR60460-Q1 #ZE)L T/ 7k A¥—k > —r 2% G T5121%, VIN B2 & EN EACHIIIESN A ELEBENZE N
VINUVLO L VEN- TH(R) EBIZTWARERHVET, INOLOFEMNTI-SNbE, TN AX—h =7 ADBAS
. Hjjjfﬁi— X 6ms (FEH#E(E) CRESIZELET,

Ry 77U MNI, ATEESH ) EBEORERDEEL LA FREIDESITHEAELET, ZOFRMETIE, HABEEITA

TIEEIBRELET,
! 3 A0
EN (2V/DIV) | 1

1

/
VOUT(2V/DIV) L
PG (2V/DIV)
2ms/DIV
72.)7 b R4 —- b EBUICTS
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7.3.3 RT [CL BB EDER

RT > & PGND O RICELE SN -T2 > T, LMR60460-Q1 DR E S DALy F 7 AW (@ 200kHz ~
2.2MHz) &R E£9°, i ERDAAS T 7 A EIE. LMR60460-Q1 A3AY N7 ML A HER L L=k BB C il
BE—RNCEHET AL EICRETHERMEOHDIALN T T R L ET, AXTNT LR AA T 7 B K
IZ5-ZDEBOFMICONTIE, 72 ar 739182 KKIEESW, ROREFHAL T, BHORERDALN T
7 TR EAT k5 RT i UEA R ELET,

fi - (69.6 x 10‘9)
RT = =X

®)

2825 x 10~ 11

ZZT

o RT:A—A(Q)I2L% RT PUEARLET

o fowi VY (Hz) XD E DALy F o TR et a R UET
180

160

140 \

120

100

80 N
N
60 AN

RT Resistor (kQ2)

40

20 E—— —

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

R 7-3.RT DEERA v F I AREEDBF

7.3.4 MODE/SYNC E > #I#

LMR60460-Q1 ™ MODE/SYNC B 1%, T A ADEMEE—RZRIRUIZD AT 27 @M 5z sMER 7 a7 JE 5k
RIS T L7DIE T 2ANE T, SMBImy 7 B0 5813, RT U &> TAA o T 2 7 JEEED R
EENFET, MODE/SYNC B> 270 —T 4L 7 IZLRNTLEEW, ZOE LV NE AL E —F L AD Y — A TERE S5
BalX, I Ty T RUEI T TN T R AL T, ZOE IR TR —T 4 Z 1T BRI L TLIE S, EIE
E—ROFEMIONTIL, TBray 74187390 2B RUTIIEEN,

MODE/SYNC t' >l 9 5L, R OEEE— R 2 L ELT L AT LOEHEE—RZBRYICAE TEET, RD 3
OOFEE—RERIRTEET:

o BEBE—R: VAR EZST (PFM) BiEIL, BAMFICEMESI, X A4 —K =32 —Tavid /4058 %
WMNHW B A IELET, B ar 7.4.21 15U TTZE N,

« FPWM E—F:FPWM E—RTiE, ANEED VINoypRr) £V NEWEHEITE A4 —R =32l —ar R
AU, BIRNSA L Z 725 W NS IR0 ET, ZOBMEIZEY AR AR ThiR KJE A CEfET
XFT, B ar 7423 5B TLIEEN,

+ SYNC E—F: N7y 7iE MODE/SYNC B ANCHIINSIZAMNIE S &b GRIELE T, M ray 715 50
JERENT, RT 8HT CRREIILDJE LD 1 {5~ 2 (EDOFEFHN THLMLENHVET, IMBI a7 ONAL U
VIH_CLK UL ETHLMERHY, SNy 7 Da—1L~ L V||__C|_K LR CHOMERHVET, SErav L, &
732 6.1 1279 MODE/SYNC B2 DO ER A B2 /20T 20BN S £97, 1) 82N 28 1 45l w]
HECHY ., /A TR E72 13/ NA RN Lo THI RS VR W FRY . 7 e 78 40 E MODE/SYNC B ZHIN
SNTFEBOREEEIC—EHLET, T /35120 SYNC E—FDOR., /31 A% FPWM E—ROXHCEMELET, &
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AF4—FK 32— ar NEMEENDT-0, AR TH MODE/SYNC B AZHIIENS BB A EDIEN
TEET,

FEE—RZEICE T 51203, A7 RE S2ENTA2MLERHYET, F 7-1 (2, 7SV ARIEE—R @R E
OWEEZ RLUET,

R 71 NIV REKFE— FBIRORE

MODE/SYNC A/; T—F

ViH_rpwm SO REL FPWM (T4 IR C A~ N5 A okl 32 1)

ViL_rpwm EKD/hEW HEE—R (L35 HATRFIC AR N AMEBEREA 3 E)
b a= D/ SYNC £—F

BEE—RZEIRCOIEEZ BLENRWES L, 2O 2 —EOBEIEF L CEEIEE—RIcTEEd, HEiE
—R Tk, ZOE % PGND 28657, Vi ppwm AlIC7 V47 TEET, FPWM £—RTld, 2O % RT
ANEIE T D0 SN EEREZ AL T Vig_ppwm L EICT AT w7 TEET, B7var 6.5 BBIRL TSN,

7.3.5 HHBLEDZER

LMR60460-Q1 Ti&, FB B C#E sV miE it o B O A 2GS U T, LMR60460-Q1 @ H ) #E % [E & £7- 1%
AR ETEET, BEEH NEEI A SCARERIFIC SOV TIRESNE T, ELUL, BZvar 4 22 RLKE
SV, [EE D EIEDLERGA . FB B A H1EEL — VBB CEET, 7 A ANME E B 57
HIZIX, FB B &I EL — L DI 25Q K OWHLAME T, FRE AR B ENLERG A, EHET
A DIFIB P DO W HFLAE HEDN 1100Q ZEIXHMLERHDET, EAIOIRHGERDT Regr 28R L72%% . kD%
AL TTFOIHERDT Regg 238 IRTEET,

X REpT (4)

Renn — — VFB
FBB = Vour — VrB

TZTC, Ve FEHEE 1V T,

FB

— AGND
7-4. A ZE Vour ADBEEBREY b T v

7.3.6 E AR

LMR60460-Q1 1% 2 »OEFGIRAZHEHL T, HAlcGSns 55 AmERZHIRLET, ZNHOHIRMEIL, 1
PAR B — 7 EIRHIRME (Ihs.um) BEPE—H AR ASU—EBFRHIRME (Is.um) EFFIEIVET, A F 77X EBRD Ihs-Lm
BT DL, A AR MOSFET 234712720, A X7 X2ERN lLsum &= FEIDETE— HAK MOSFET 23412
eET, ZOEEICLVAA T U7 DR T T A REEMENHD, V7 NETHIREG FFIENLZERHVET, 1
At IHS LIM & ILS LIM IOV ZITHIBRENAT= | S REIEBIILIZINGD 2 SOIEDF-EHE] }Fl% ZITVMELS
eET, AP R KR ERLID SV ERE ER T, HAEFIETFLET, HAOEEMETLT FB B OEE

D Vuic 2 FEIZE, THRAAIE YT =R ET, B7iar 7.3.7 bR TLEEN,
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LMR60460-Q1 1235135\ AR BHHIIRIE, 72— 1 $ A/ LD ETEB L ES, ZOBEEE—/E&
FEE— R RHORECIY . BT 2T YA SRS Ty 7 FARE T B O A S, B
A FAREHIRE [ 75 IoRLET,

LMR60460-Q1 1%, 2—HAK MOSFET Ny 7 CEHEIMBEHIRT 5720 0ADEIHIIR (I s-Nea-um) BIEEEL
TWET, AOBIRHIRICET DL, 2—H AR MOSFET 1347127220 E T,

11
10.6

102
9.8 N

94 ™~

9
8.6 A

8.2 ~

7.8
7.4
7

High side current limit (A)

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

737 ESY T E—F

Frfti) 72 RIRIE COMBE DR BB IHE ZVICTo0IZ, ey T— A RS TOET, BRI i &,
LMR60460-Q1 7 /A A X 1% ¥y A7 LT 85ms Fﬁ%’%biﬁ‘o Z D% LMR60460-Q1 |£Y 7 AZ — R F %)
(L CEMEZHBILET,

LMR60460-Q1 Tid, ROFEMNmi-sndeiehy 7 E—REIEICBITLET:
o VTRAH—K =l ARSE T LI
e FBEVOEEN VHIC Z FlEl>7z

Ay TEMEE—RIL, IERA T U TR L FIUTEK A vy F o SIS ES N E T, Ay TF U7 IR, TN
ANEIERA, HNBEEZBOFRERICHBELLIYELET, HOBEENMRHEENDE, T AALRIY T RAZ—F
WCBATL CET ERBVICEEILET, /7bx&~b®§¥%m:ou\ﬂi\ Ftaya‘/7.3.2J%ZS,ﬁ€LT<7‘:“éwo

7.3.8 /YT — 'y FHGE

LMR60460-Q1 ®/ U — J o REgREIL, H1EBIENL Fal —Tarsfzsniztxic ‘/x%A@v%?n'fn*Eﬂf%
VY3720, FHICHHH MO EIRS — 7 A K ICTHIOIMH TEES, ZOMEEIX, PG B LENT-E
REDORNCT T v T RPLEBLE T DIV EE T AT v a B T3, 7 V7 7 FHER T O HEGEEIH | _ob\f
I, 7 vay 6.3 1L BTSN,

NI — 7y RHNE YT RAS = =7 ZBR5E T Ly AJTEED Vinpevaup) Z ERISTZRICEDNTRET, Zh
LOSAENE T EbiT-SNbE, PG & GND OROEEIL, HE j:ZN/ﬂE;Ll/~/a/ BN THLINE I E T
IR0 ET, a I DAAE ST IBENLF 2L —ar #iHN ThHZLE R, nPyron—{E 513 &
Fﬁ‘iv%“;l/—‘/a/ G CHAZEERLET, HAEBEDAT VT A FT)oF 03 PG B H B LW otk
BT DI2OD, TV FRETANZBEZ TOET,

PG B UL, ROGHETE—IZ I NA T ENET:

Copyright © 2026 Texas Instruments Incorporated BHEHI BT 37— w2 (DB RSB ep) &35 15

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


https://www.ti.com/jp
https://www.ti.com/product/jp/lmr60460-q1?qgpn=lmr60460-q1
https://www.ti.com/jp/lit/pdf/JAJSWX6
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSWX6C&partnum=LMR60460-Q1
https://www.ti.com/product/jp/lmr60460-q1?qgpn=lmr60460-q1
https://www.ti.com/lit/pdf/SNAS894

LMR60460-Q1
JAJSWX6C — JULY 2025 — REVISED JULY 2026

i3 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

o HIJIEED, D7<KEY thapecLiteh P PGOOD i/ E B LAV AL » T a/LR (Vpg. OVP(R) ) & EES>TWS
o BTN, D7 ED teg.peaLteH PN, PGOOD M@ EE S F30 AL wa/LR (Vpe-uva)%Flﬁloﬂ‘é

H A DT 3V T PG B o —IZ A AE T SbE . PG BV DO ETE

1372 E tpe.pEASSERT FTCITAY

2ms ({k%{ﬁ) D], B—%AEFF T D ENHVET, {PG-DEASSERT PREWLT-% . PG B EEN T NT v ENDHT20

I ROWFT DS ai IS B E R D ET

. ﬂzgaams BEHDOEE ALY HE, HABEEE PGOOD KB H LW AL v a/LF (Vpg.uvp(r)) £VH<
L. 272<ES tpapegLiTeH PfEL MFEESL D ENDAL v a/LR (Vpg. OVP(R ) Z TElo/zEEl ;T%)b%ﬁ\%‘ﬂi

_a—-

° 1&55 EpLOEIEEZRREET DL, HELEE PGOOD iELH TN AL v a/LR (VPG -OVP(F) ) FIE<Y

‘o f£<@6 tpg-DEGLITCH P IREIENLD FAW AL w3 a3/LR (VpguvpE

F)) & LESTZERICT DB ERDHY E

ﬁ’o
VOUT
A
Vee.ovPR
Vra-ovp(F)
VpG-uvP(R)
VeG.uvp(F)
PG time
A
' tpe.DEASSERT
High = Power Good -
Low = Fault >
—> — —» - —p — ¥ — tlme
tpe-DEGLITCH tpe-DEGLITCH
tpe-DEGLITCH tpe-pEGLITCH
76.80—Jy R ALy 3)VR
7.3.9 NS FSAHLE

ARY LT LY H AT, 8 EJE R CEME T 2 KV IR PR B A L8 228 CL RrRE DA E T — 7 fik
AR T HZ LTI, LMR60460-Q1 A5 L7213 LA E DU AT A TIX, Ay F 7 T8I D B )OS O & 7
MODARNWEE I DARE Iy a3, HRIZT7 42 TERETEET, LMR60460-Q1 (X, RT #iHicdviEsrsnsd
RIER DA F T B ID 18% mWAA T 7B AR L3, Zhiud, RT BT &> THESLSN D RRE
MDA F L T TAWIEDS . T SARISARI DT DYEECCEEL T LE DAL F o VTR TIRZF T ZEEE

BRLET,

LUF ORI ANT DT DYLBUTEESEL | AT hT DL A 712720 £

1. MODE/SYNC ¥iii f-IZHME 7 vy 7 ASEIINEAVE T,

2. [BRANEETOENEICEN 7m0y 73 EBR0ET, ZOREEZ Ry 7T U NIWELFEONETS,

3. BWANEEDTD, 7ay I PRI > TWET , NAYARAAYTF DA KD tonmin (ST DV TOET,

4. BEIE—RNTOBRAMIFITITZ oy 7BV ET, ZOEEIZ, 73120 PEM E—RIZU b o7 L S84
LET. FPWM =R T, ARG TOAST T MBI FEIL £,
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7.4 TINA ADHEEEE— R

741 >y fD>

LMR60460-Q1 IZ. L FOWTNDSEM T T, AAvTF J—RICHEHRINTWBIEEAEORNEBEIEE ., BLUO AV A
Fea—HARDE S DNRT— A TF i v LET:

1. EN 23 VenethRr) & FEID
2. VIN 73 VINUVLO Z T ES
3. BEAIIREN TSD ZHZD

FROEMHITIFERAT IV AR S HZEITEE L TLESW, PG I EFEF IRV AT EIE VIN(PG-VALID) THEWELEET
D

74272747 E—F

EN B2 OFEEN VenTrr) & LEY. ATTEED VINgyLoRr) ZHEA TWT, ZOMMOT7 4V MIEBEFELRN
13 H 12, LMR60460-Q1 13727747 £—R T, LMR60460 Q1 Z AT DD M H e HIEIL EN BV VIN
e 52T, 2, BUInEN - A EBIEN VINUVLO(R) PBZHEHEICRE) TEET,

TUT 47 T—RTiL. LMR60460-Q1 1 ZIRDWT DT —RIZRDET:
. Eﬁtéﬁ;@%—b (CCM), BFEIRNALZ 2E V7 IVETRD 1/2 KO RENEETIE, [ 7E & 5o de m £ —
W0 ET

. E@J% N — AT EE SV R JE BT/ (PFM) T, $§ﬁ1¢ﬁﬁ?@il%4/ﬁ“/7ﬂiEZ%IW{fVFLi*T

« FPWM E£—F - BAMEE: CCM T—K, BAMfEMBALZ 72 Vo7 )LVERD 1/2 K CTHHE

o B/NA VR ATTELERELD O BIEMERNGEIZ V?JV““/E/%%’E#F'@‘%’)t&)\24/7"/77%‘752%&75
KTFLET

o Ky 7TUR =R ALy F T EEEMET LT, A OEER 2y 770 N/ MRIZI A £

7.421 BEHE— REME

MODE/SYNC /L7 Vi mobE/SYNC) ZNEIDGG . A F 7ZOWERIZFTFISNET A, ZOMEEEZY A4 —K =3
2b—ar (DEM) cE”:PU‘i?— DEM (FEAMEIR DAL F 72 VT IVERD 112 KD EZBELET, /X I7H
EERWi A== A7pY: {/IL%UBE'd'ﬁ%T@%’)k LS FET 34712720, A2 X 7 X &L LS FET ORT 4 X A4 — K&
F9, ANVELE —EICLIIREE T, BIEA TR5E, UL — IR0 ET, 20% ., Bk EZiRE 3528 T,
Lol —al WEMSIVET, ZOMEE—RE/ SV RAJE ST (PFM) E—R L¥ ol —Tal EENET,

Vsw D= ton _ Vour

A T tew Vin
Vin

SW Voltage

ton | torr thichz
>

L

0 | | I

tsw

A

y

A
\j

ILpk
I /\ /\
°0 X 7 X,

7-7. PFM 8k

PFM B E Tl AR RICI a7 o RNl EI s, H1EEIT/NSRIED DC 47ty Msglflsi
DHEEDRHVET, VouT IZBITBZD DC A7y M dF R TEXRWEE VOUT (CHHE LT & I — A £721X FPWM £
—R&[HIZLT, ZOF 7By MARME IR ETEE T, 20478y NI AR T SAANLF 2l —h g
B Voutr P 1% A ERE A,

Inductor Current
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Vour

° 4 Current

2 1% Above Limit

S Set point

K p

3 Vour Set

=] Point

o o

0 Output Current Y lour

g 7-8. ERREOHNEBEL BBHE— FOLNER L DOBER

7.4.22 EHEEHEE— R (CCM)

CCM TiZ. LMR60460-Q1 1. £ T = —F 1 ¥ 2L (D) THE AV AR (HS) BLUa—HAF (LS) A(vF %
FATTHZET, HIEEDOLF 2L —a 2 FEBILES, HS Ay F OF IR D], SW B OEE (Vsw) 1
VIN DFFEETAA LT U, A X 728D (i) IAEREHETHMLE T, HS AT 1%, filfflayy7ick->TH 7
IZENET, HS A v F DA THEM (topr) DI LS AA v FIZA SN ES, AL X 7 HEHIE LS Ay F %@L T
HES L, LS AT DO EERE FIZE->T Vaw 27 72 RO FETHGIIZAA T SEET, —EDOHIELE
EHEFRF 32720, v N—% —T 13T a—T 4 P ATNVEFELET, D 1Z. HS AT OA Vil AL T T
HCElSTAEEL TRDIDITERINET,

Ton
b~ 72 ©)
IR oy R —2TliE, DIZHIEEICHRAIL, AEEICKEFILET,
_ Vour
Y (6)
Vsw _ fon _ Vour
4 T tew Vi
VlN
S
% ton torr
> - -
=
n
0 -t
tsw
iLA
‘g’ ILpk
§ ok AN e
é o >t
£ ¢

7-9. EHEE— R (CCM) ICH1FE SWEREEL A 40 Y ERDBER
7.4.2.3 FPWM EhfE

SOV AREZER (FPWM) £ — RT3, BRSO R SN E T, B EER o720 (o F 72 %
WA RS E S, WEFUHIREIEICIY BB HIRSHES, £72av 6.6 22 RLTIZEN,
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VSW - tON ~ VOUT
“ tSW V|N
VIN
Q
g
E » ton . :tOFF=
z
7]
0 >t

Inductor Current

& 7-10. FPWM £— KRBk

FPWM & —R&, IROWTNNDSGIETHRETEET:

+ MODE/SYNC % RT v EHEE#RT 5
* MODE/SYNC & GND DI VymopE/SYNC) FORZVINEEEZHIINT 5
o WIS ay 5B EHINIT H(MODE/SYNC £ #ia2E1L TIZE\W)

B/ INA R 213 i/ NA T B 28 2.5 FTREME OS2 ENESRE T ik, FPWM OENMEF T JE B 0ME L., F/h
AT AR EHERF L E9,

7.4.2.4 /N4 B5H

/AR LT AT AR MOSFET 24 2 TE DR/ NFEZ BIRL T ES, MAEEICKT DA EEDO L)
BRI DA VIFHD, BADN/my VBREDT v 7 De/INA R ton-min J:D%”b‘%/u\f% LMR60460-Q1 I3 H
NEEZLF 2L —bLET, ZNEEBLT 5720 LMR60460-Q1 Tl AAvF LV JHREB AT +— IV Ry 73528
&0 AU FER] ton-min %n"%ﬁbfﬁﬁ\%ﬂb)\ﬁjﬁﬁrtt%ﬂ‘ﬂ‘ FLTWE T, LMR60460-Q1 5/ N4 R
30ns (FEHE(E) Z 9 AR—hLTWES, 7 J 2L T FFEDEERIFIZIIT oA U R EZHEEL £,

_ Vour

ZZT

s ton = AP AR MOSFET 2> ¢
. VOUT = Hjjj%gi

. VIN = )\ﬁ@-é“E

o fow = AT T B

7425 RAy779 bk

Rey 77O NMESIL, BB T a—T 4 T AT NVEFERTH-OIBREE T ADNBLIZHTHEHNELEO LY
EEOEICHE T 5Z2ETT, ﬁz%ﬂfﬂm/ﬁﬂzﬁﬁz IBWTC, T a—T7 4 A7/ 7 RN THIBR S
NET, 7avZBEBNHERINASGE, X 7-11 13T 8900, ZORIBREICEL%., HAEEMETFLET,
LMR60460-Q1 %, HAEENN T é@%ﬁa@“é@f AL ﬁw& PATNVBED S TOMERY—7 (X V2
MBEMSNDETATAR 2 F OF L IRRIAIERELET, MERY—7 AU X VRERICETDHE, £ a&ﬁ«ﬁ
B DI KA VW] (10us) 2588958, 7av I3 LW A7V E MG TEE T, ZORER, /N 7R ORI
L'C\ BRIy 7 IR W TR EERT 2 —T o AV TEARWGE v¥1v~yay%ﬁs&¥#¢5
W DME T LUET, ATVEENHELEOREMEE L THENTAEErvar 7.3.2) TSN THDED
Hjjj EREUANY E NG Aat: V1 1= 3
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ton . Vour
S - =~ Your
A W tsw Vin

Vin
torr = torr_miN

SW Voltage

ton < ton_max
- >

\

L L]

0
= lout * RosLs

-+
tsw > Clock setting

1 Iripple

Inductor Current

®7-11. ROy 77 v MNER
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87TV —a RE

UFOT7 IV — a  fERIL, TF PR A A LAY OB AR E ENALO TIIRL, TF R A
AV AINEE D IEMENED SE 2B IRFEWV 2L ER A, f# 4 O Bl _xﬂ“é%uﬂu@@/\@ ZOoONWTIT. B

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

84 77U — 3 gl

LMR60460-Q1 (Z[%/£ DC/DC =173 —ZT, 6A D KB T, @iy DC BEZKV DC EEICAH T 5720
(DD EN—KINTT, LMR60460-Q1 DfB ka8 IR51213, LU F OG- FIRZEH TEET,

82RRMEF TV —>ar

8-1 12, LMR60460-Q1 O FEMRT 7V r— av bl a RUET, AT /SA AL, d];f“u%ﬁ FE LS 2T b %
TA—=LTHEBET DI ENTWET, IAMv 7 AF—F HARLEL T, # 8-1 T —REIR R O FA 25D
ER RSN TOET,

VIN
- . o VIN BOOT —_l
J_ CBOOT
CIN [ CINHF
T 1 R
Rent EN SwW , _T_ Vour
J— COUT
PGND — \ I
R
e LMR60460-Q1 CFF—,—_§ — PGND
Option 1 Option 2 Option3  Option 4 — PGND | Reer
I S O S S S (o)) FB
A sYe
| | |
: CLK : : Vmop : i J_ : i i : Veg Ress
: i: b= 0 by RT e |—
! " 'l PGND i ! R
! P ! : 0 | R PGND — PGND
! = 1ot
IPGND | |PGND~ | 1
"""""""" PGND ~
— PGND

FTvar Sy LR HIZIE, MODE/SYNC B %7ty 7 )b EAEEREN L £,

FFar 2 MODE/SYNC Ti#igl72 % /E Vyop 257 LT, HEIE—RE FPWM E—RABIICHI0E 2 57 LN CEET,

F7var 3 T RA A% BB E—RTHEITT HIZIE, MODE/SYNC ZHEHIL F£7,

Frar 4 T NA A% FPWM £—RTHEITJ 5HI21E, MODE/SYNC % RT IZ#iL£9°,

& 8-1. LMR60460-Q1 DU 7 7 L > AR E

triar 734 SR TLIZENY,
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= 8-1. #R/\y o TR

(iﬁg) Vour (V) | L (uH) Cour (uF) Rear (kQ) | Ress (kQ) | Cr (PF) Ci (HF) c('?,‘;‘;T Rgr (kQ)

400 3.3 [EE 3.3 2 x47 SHUNT DNP DNP 2x47+1x%x0.1 100 86.6
400 3.3 A% 3.3 2 x47 100 43.2 10 2x47+1x0.1 100 86.6
400 5 [EE 3.3 1x47 +1 %22 SHUNT DNP DNP 2x47+1x%x0.1 100 86.6
400 5 sk Al fE 3.3 1%x47 +1 %22 100 24.9 5 2x47+1x%0.1 100 86.6
2000 3.3 [EE 1 1x22+1x%x10 SHUNT DNP DNP 1x47+1x%x0.1 100 15
2000 | 3.3 FREEwr 1 1x22+1%x10 100 43.2 5 1%x47+1x01 100 15
2000 5 [EE 1 1%x22+1x10 SHUNT DNP DNP 1x47+1%0.1 100 15
2000 |5 G AHE 1 1%x22+1x10 100 24.9 10 1%x47+1x01 100 15

(1) R EA R
8.2.1 Hal EfF
7 8-2 12, FEAIRRFF FNED T A—Z il R L E T,

% 8-2. BEINSA—%

RFGA—H fE
ASEIT 12V (3.5V ~ 36V)
A BIE 3.3V
i 0A ~6A
AT Ak 400kHz

8.2.2 G RET FIE

8.2.2.1 RA v F I RiREDEER

AA v F T RO FRIT, BN REFZHBROY A REDIN —R AT LR0ET, AT T HREEELT5
EL AT U T HERITAD L, RIS AT D ERNELRVET, — . AT U R R EL< T 5 e, K0/
ALE B 1A F oA TE LI AT  J0aL RN E A REE R0 ES, ZofTlL, 400kHz %
AL ET, RT IPIOBIREOFEMICHOWTIL, [B7iar 7.3.3) B RLTIZEN,

8.222 14 ¥ 5 DEER

A H I HEEIRT DD DINTRA—=RNIALH I H ALFFNER T, EFmEERE, By —7 »V— B —J&EfiA
B VT VINT A ADF K IBIRER D 20%~40% OFFICILEDINC, A4 757%:1%9?)_&%&@“0 ZDOT N
AZTHI AT BB/ i KB LS fe KA B D J7 LD N SNWT T or— /5/@%{:\T% Vo7 VR & 3R 4R
TABNIT NAADOH KEFREFEHLTLEIW, BRIDOA 202 ADEEZRET AL, X8 AL ET, B K
WIAHEIHETR) TN D/NR—t T —U %R LET, ZOBITIE, K=0.3 Z®RLET,

L= MViNn=Vour)  Vour 8)
fsw X KXIoyTmax = VIN

ERROEDNS, AF I Z L ADMEIT BAPH LRV ET, SR TH 2D 3.3uH ZBIRL £,

PARMIICIR, A X ORAFIETLER L. AT AR 24T OEFRAIIRE lns.um LA LI TAUERHVES (7>
ar 6.5 L2 M) , ZOREIEITHIUL., BT A L FX 72 BT LIRNIINI /2N ET, A X 72 D7 hfafn
TBE, A HIERTIEFINSMEIIR T L, A X VX EFITEEE L ET, S —ERRGIFRE I s v 1%, BEHD
FRELODWIINIRFH SN TVDEITW X A VAR T 52 CEREN ST AR HV ET, ZOEE
R DBAGIZ DOIRMD ATREME RSV ET, LIe> T A4 7&%@@%%@@\;9 IZLCRIEZSW, 72T a7 iM%
B UToA &2 72X BaF R E D IR\ AT T3 a7 L@ . $kr a7 Kb/ haSWed, [EHRami3fzen e

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

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


https://www.ti.com/product/jp/lmr60460-q1?qgpn=lmr60460-q1
https://www.ti.com/jp/lit/pdf/JAJSWX6
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSWX6C&partnum=LMR60460-Q1
https://www.ti.com/product/jp/lmr60460-q1?qgpn=lmr60460-q1
https://www.ti.com/lit/pdf/SNAS894

13 TEXAS
INSTRUMENTS LMR60460-Q1
www.ti.comlja-jp JAJSWX6C — JULY 2025 — REVISED JULY 2026

AR Z R T T2 A H I X DB EE EHDFEEFEAICEET, 72720, 87138 IMHz 28 2 58 5 c=
THENRKELZRVET, WTHICLTH, A F7ZOERMETRD ., EAMREOY —7 A 7 ETROR RKEI0E /NS
LIRBIRNIINZTHHLENRHVET,

X9 2L T, D BANIRE & [T D7D DR/ N Z 5 AMEZRDET,

V
Linin = M X~ 201 (9)

ZZT:

M=0.18

8.2.23 HharF oy kR

LMR60460-Q1 7 /31 A, BT — Rl 5 Uk, ISV oA 2 72 MR EAASOE TEIETEE
T, HAREITEMERICHNOE N BIEEHERF T A&RE 2 R LET, HAREIT, UL FO X572 B8 REE R
WL GXET:

o EERIEEMEFOH IEE) S ILOR

o AMIEIENFEELLEDOHNBEOA — "= a— b BIOT UV F —a—]

o JL—TREM

TEHARRE TOEED | A 77 FTARNIC ZAREREHEGELES, ZOZMAEERD AC Mo ITH D EHICL-T7
ANFV TS, DC #FAMETEELET, HARELTNS AC EitL, ZORBEOFEMESHEST (ESR) I3,
ELELHNEEY 7 WCHELET, X M10 2L T FEOHNERICVERY —7 Y — =7 BRIy
NDOBEHEELET,

Vyipple = Al X [ESR? + —— L — (10)
(8 x fsw X Cour)

ZZT:
Al =& —27 Y — B —I DAL Z I ZEH

3.3V BLO 5V HHBIEICKHT AEER A 1o T o HEICOWTL, # 8-1 B IEE&W, ZofITlE, <
NFLAYETIvy avT e 2 SERALTOET, HTEEOFKG TIE, Mz 7o oA R 5729 0 H
%L1 C WEBENCH % ffi i Cx ¥4,

FEIIE WEISE LT~ — VRO B R 52501 ) A T o T, ARPRET AR LR —R
FRIXNE, R DRRFHERGE T DB D HETHY, TV r—2a ZBEICBAT T DRNIS T 7 T TR0 ENHD
o MERM AR RITNZ T, MNNS2 Ty 7ar T o BE T 58, @EE /A XDIRBICESLHET, h&E
W —A FAZXT ANF~100nF OFIFHDETIvT a7 oE A2 72RO T AR TR T2 ) 0 AR
AV HARIE S DOIIEFIENLHE S,

ZEAEDETIVT ar T o OEMGERIT, FRENTZZOa T UV OERMEIVLIZANT/NSVVETT, @&
WENT-TRTOa T oY OB E  BETF AL —T 407 BETAL—T 4 T2 T HERLET, 32 8-1 1. i
#HIL—FD 16V, XTR 2T ORFEM 72T AL —T 4 T EARE L TER I TOET, JVIEWEILEH ., FEHE
HIL—R, FRIZIVEWEEER OaL T oV E2 AT 58546 . BICREHSIN TOBEIVLEL<0ar T R0 E
W72 B e BV ET,

8.2.24 AhaA T YDEER

ANz T o3 2 SOEEHEREEZ R LUET, 1 2 HIZ, LMR60460-Q1 &, AT LD AFI7 A VH~D NJEE
Vo7 NVEAR T 5ZETT, 2 D HIXEE /A XK T 52T, Zhh 2 SDOBEERIT, Bllx D=7 & A
THIETROIRMICEZEEINET, AarT7oVid, kb 77— a CEREND R A TIEIE, A
THIEZD 2 EDOMEIZTEHRIIN TCODLERHVET, WOEELSIL TS,
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x£83. AHharvFrYy

a2 HELRAE B

DA T IR T U T RHIR AT DE AR ARG T B0 E AL ET, 2T R, i
=L IRY LMR60460-Q1 7 S AADUELICHLE L 3, EiAe A BB EOIFINEE T,
CiN_HF 0.1uF B AT DA LT 15 1, I EIE 7 V2V TR AR DB AN DD ET, ZOE A AT
AU F UL, AT )L EEIIET 5 AT ATy T —BIEICELE AT, TI T, XTR BLED
FHEMT 50V LU EOBEEHKEMH AT BEIDLET,

KRBT, HABRM OB KD AN T L L@ 5 DI AL ET, Cn 2VNETES
&L VAT ABMRBIESEME T TEIEL T A5 AIC, AFPRIERFICANEEME FL TV AT ARy RE
NDAREMENHVE T, T TR AL AV N AV, LMR60460-Q1 T34 AD A D AT D
400kHz MIC 2 x 4.7uF, 2MHz JIZ 1 x 4. 7uF OvF3vrar 7o d 3522 #ER L CEd, =
DASA T oHiE Ny T V=S EEIET DV AT ATy TV —EEICSHEINET20, TX VA A
AN ALY Tl XTR UL EOFEERT 50V LU EOBEEKEHEHA T2 BEIOLET,

Cin 2 x 4. 7uF

[# 8-3JIT/RSNLD CIN_HF BXOCN DEIFNZEAEDT IV r—a THEATEET, TEEDANEBIE) 7 L
MBS B, MBERANEEZR M T 572012 M ZEHLET, 72720, ERTHIREIN TODEARTHE L7220
TLIEENY,

D x (1 -D) xIgyT
AVIN_pp X fsw

(11)

CiN =

ZZT:

e D= %1*‘5:/]' "7L/l’7/l/ = VOUT/VlN

* loyr =DC /)R

* AV|\ pp =t =2V —E =7 ANEE) YTV

o fsw = AT 7 JE B

L2 2HLC O @BIRLIEA 2T 030 RMS EBfEKE L, AJ1ar T o WA ALy F o7 B s
TEATLEMERLET,

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

8225 77— bR PS5y aAVF Y (CBOOT) DEE

7~ ARG T AT U Cpoot 1E. BOOT B SW B LD BIcHki S, /~ A A MOSFET 04— B4 fit:
WLET, ZoarF o, e L — A FTFREY LMR60460-Q1 Di<ICHBELE T, THF A AL AV LAY T
1X. 10V BLED 100nF &g o733y 7 a5 o EHEREL Q0Ed,

8.2.2.6 AIZXEHHNEERAD FB EET/NA¥

LMR60460-Q1 1%, [& & H EEET—RE/IT Al A 1 EET— R CEETAI0HR T&E £, T/ 3AADTECA]
ML E S TR ESh-EEHNEBEOSS. HEFEL —1% FB B E R T 5771, thol HEERN
VERIEA T, HABEL — LT RORIC FB B2 b S e A0 ERFUCIV N 2R ELET, kDX 13
ZHEALTC, BEOmESER TR ETAHNBIEEZHAELET,

R
VouT = VFB X <1 + %) (1 3)
Foi, MAEEE RFBT MEEIZ 7> Tl \513'57/5\!1\ A 14 Z2EHLT RFBB 0)1@%%%1/&?‘0
\%
Rppp = Rppr X ﬁ (14)

HH . Regt 121X 100kQ 2ME HENAZEIZHEE L TLIEE W, Vout = 3.3V DG4, EiLOR DD Regg = 43.5kQ 72
DEF, BebIT O REIRHUE I 43.2kQ 2NEIRENE T,
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8.2.26.1 74— FZx7— K 3>7>% (CFF) DZiR

FHRETTRE 72 N NV BIERE RN BB AE, 74— R 74T —F a5 4 (CFF) %2 RFBT &iEAINICALE L T, i@ PEMERE
CIV—T NN~ — VB ETEET, [VBHNCHHIESIG, 77— R 730 —F 2722 £F de-de 22 /N—XD
WVES B DR (LS 7V r—ay J—ME, 74—R 75U —K ar 7 YO RRIK LB ET,

8.2.2.7 Rpg - PG 77 v TiE#

PG B NI LU T4 —7 2 RLAVH T, MEIZSET T, 100kQ 2 H L Tt B EE I
AT T LET, PG L OHEIE S LT v 7P BEGHEICHOWTIE, T2 ar 6.3 5B TSN, HBEEHRED
OB EFEOT-OIZ, LERROEOWT NG5 GEERHY £,

823 77— 3 > HIkR

LT OFrHET, 4 8-1 IR TR HSNET . ZALDNTIA—ZIT I FR TIEDVFE A (TRAIL1EFED S
KL TOET, FHTRLIE DR RY RO S @S ET, Vin = 12V, Ta = 25°C,

£ 8-4. 77V r— 3 O EEETEDN/Z BOM

TINAR HAEE Ao F T R AEIE HAEED
LMR60460-Q1 3.3V 400kHz 3.3pH. ik 6.5mQ 78uF
LMR60460-Q1 5V 400kHz 3.3uH, K 6.5mQ 50uF
LMR60460-Q1 3.3V 2MHz 1uH, &K 9mQ 28uF
LMR60460-Q1 5V 2MHz 1uH, &K 9ImQ 26uF

(1) Cout 73 DC NATAENIGEDREOTV—T 7 fH,
97 97
/] N _——
. LM A . — ——
L L /"\ 91

o i = & /

g A1 ] 1 L 89 I /

> 89 a8 3 87

N N

5 87 Bl s oI/

0 g T & 83

g [/
1 81
83| []
|/ — V=8V 79 — V=8V
81 — ViN=12V 77 ’ — V|y=12V
— Vjy=24V , — Vin=24V
79 75
0.001 0.010.02 0.0501 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 = 3.3V Fsw = 400kHz E—N=HE) Vour = 3.3V Fsw = 400kHz E—RK = FPWM
8-2. hE - HHE—K 8-3. %)% - FPWM E— K
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9 2
/'\ e
96 ’ / BN 96 | — \§§\
”_----\’—/’ \ 94 7 T \:
94 I = j = 0 | —T
- | L ] / N s / / //
= I e/
g —H 2
o / > 88
5 o / 5 o)/
i
o 88 ] 0 84 [
LT
86 82
L/ — V=8V 80 I / — V=8V
84 — V=12V 78 ’ — V=12V
— ViN=24V ’ — Viy=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 E—R = A Vourt =5V Few = 400kHz £—FK = FPWM
& &
X 8-4. hFE - HEBIE— K B 8-5. %)% - FPWM €— K
94 95
92 e 925
/ ﬁ\\ 1 e
90 / e 90 7 —]
— audl| W 87.5 /
88 — 7
N /] 85 / /
. 86 —— N = "4 — ]
2 g4l ™ € g5
>
§ 82 / L VN 8 80 /
5 e Jing £ [/ /
g o o]
i} 75
78
nel 11—/
2 A o] —irY
72 — Vin=12V 67.5 Vin = 24V
2 — Vi =24V o LLLL/ N
7
0 05 1 15 2 25 3 35 4 45 5 55 6
0.001 0.010.02 00501 02 05 1 2 3456
Output Current (A) Output Current (A)
Vour = 3.3V Fow = 2MHz Tk = A Vour =3.3V Fow = 2MHz TR =FPWM
»
K 8-6. 3% - A#E— K B 8-7. ¥h=E - FPWM £— R
96 96
AT 94 =
94 —
4 TN 92 pd — I — S
92
_——--\ / / [e]0] / //
90 N pa __ 88 —]
£ 88 e an e g6 /
5 el > I/ /
c 86 c 84 74
2 S el I | /
S L2 82
= 84 = = ’ /
L L1 \ LA W gq
o2 N -
78
80 — VIN =8V 76 I _— V|N =8V
78 — VN = 12V 74 I / — Vjn = 12V
— V|\ = 24V [T/ — VN =24V
76 72
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)
Vour = 5V Few = 2MHz E—F=HH) Vour = 5V Fow = 2MHz F—F] = FPWM
8-8. =X - AHE—FR 8-9. %= - FPWM E— K

26 FEHCRIT BT — e (S RB A A B
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3.38
3.37
3.36
3.35
3.34 \
3.33
3.32
3.31
3.3

3.29
3.28

— V|N =8V
e V|N =12V
b V|N =24V

Output Voltage (V)

0O 05 1 15 2 25 3 35
Output Current (A)

Few = 400kHz

4 45 5 55 6
Vour = 3.3V E—k=HH

8-10. AFmBLUNSA LV FalL - aV-BHHE—

3.38
—_— V|N =8V
3.37 — V|N =12V
3.36 — V|N =24V
2 3.35
g 3.34
s
9 3.33
E_ 3.32
5 ———
O 3.31
3.3
3.29
3.28
0O 05 1 15 2 25 3 35 4 45 5 55 6
Output Current (A)
Vout = 3.3V Few = 400kHz £—F = FPWM

8-1. BRELUSA L Fal— 32 -FPWM

5.05
_— V|N =8V
5.04 — V|N =12V
5.03 e V|N =24V
S 5.02
& 5.01
ie]
2 5
5. 4.99
=
O 4.98
4.97
4.96
4.95
0O 05 1 15 2 25 3 35 4 45 5 55 6
Output Current (A)
Vout = 5V Fsw = 400kHz E—RF = HH

8-12. BB LUSA L ¥alb— 3 -BEE—
R

&
E—K
5.05
_— V|N =8V
5.04 — V|N =12V
5.03 — VN = 24V
S 5.02
S 5.01
o}
S 5
E_ 4.99
>
O 4.98
4.97
4.96
4.95
0O 05 1 15 2 25 3 35 4 45 5 55 6
Output Current (A)
Vour = 5V Few = 400kHz £—F = FPWM

X 8-13. ARELULSA L F¥alb— 3 -FPWM
St

3.38
3.37
3.36
3.35
3.34

3.33 \

3.32

—_— V|N =8V
— V|N =12V
— V|N =24V

Output Voltage (V)

3.31

3.3 —
3.29
3.28

0O 06 12 18 24 3 36 42 48 54 6
Output Current (A)

Vour = 3.3V Few = 2MHz T—F=HH
K 8-14. AFELVSA L FalL—2 3 -BHE—

Kk

3.38
3.37
3.36
3.35
3.34

—_— V|N =8V
— V|N =12V
_— V|N =24V

3.33
3.32

Output Voltage (V)

3.31

3.3
3.29
3.28

]
R

0O 06 12 18 24 3 36 42 48 54 6
Output Current (A)

Vour = 3.3V Few = 2MHz £—K = FPWM
8-15. AMBLUSA L F¥Falb— 3> -FPWM

E—F

Copyright © 2026 Texas Instruments Incorporated

BB T 87—\ (DB R PHH O aPE) x5 27

Product Folder Links: LMR60460-Q1

English Data Sheet: SNAS894


https://www.ti.com/jp
https://www.ti.com/product/jp/lmr60460-q1?qgpn=lmr60460-q1
https://www.ti.com/jp/lit/pdf/JAJSWX6
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSWX6C&partnum=LMR60460-Q1
https://www.ti.com/product/jp/lmr60460-q1?qgpn=lmr60460-q1
https://www.ti.com/lit/pdf/SNAS894

LMR60460-Q1
JAJSWX6BC — JULY 2025 — REVISED JULY 2026

13 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

5.04
— V|N =8V
e V|N =12V
503 b V|N =24V
2 5.02
)
E 5.01
2 5
5 —~—
o I
=] —
O 499 —
4.98
4.97
0 1 2 3 4 5 6
Output Current (A)
Vout = 5V Fsw = 2MHz T—F = H#)

8-16. AmbBLUNSA LV F¥Fa L - aV-BBHE—

5.04
—_— V|N =8V
— V|n =12V
5.03 IN
h— V|N =24V
g 5.02
(9]
g 5.01
)
z 5
>
o
: e
4.99 i =
\\\ —
T~
4.98 —
4.97

0 06 12 18 24 3 36 42 48 54 6
Output Current (A)

Vour = 5V Few = 2MHz F—F = FPWM

8-17. BB LUSA LV FalL—>3-FPWM

8-20. kKAY 77V iR

R E—K
3.4 5.2
3.3 /’ / 5 /;:Jg
3.2 4.8 //
o 3.1 / o 4.6 <
g |/ 2 )
e 3 / S 44 ‘//
> . =3 : //
o o
2.8 4 A
/ — lout = 10mA / — lour = 10mA
27 — lout = 3A 3.8 /’ — lout =3A
— louT = 6A —_— =6A
2.6 i 3.6 o
3 32 34 36 38 4 42 44 46 48 5 4 42 44 46 438 5 52 54 56 538 6
Input voltage (V) Input voltage (V)
Vour = 3.3V Fsw = 400Hz T—K =g} Vout = 5V Fsw = 400kHz T—F = HE#)
B 8-18. RAw 77 hhig B 8-19. RAY 77V iR
3.4 5.2
3.3 ,/ % =Q 5 v
3.2 /, 4.8 // //
s /) = A
@ 3.1 o 4.6 A A
/) g S
g 3 / S 44 v //
2 2.9 / H 42 //,
5 < / 5 ™ ///
(@] o
2.8 4 // A
/ — lour = 10mA / — lour = 10mA
27 — lout = 3A 3.8 /’ — lout = 3A
— louT = 6A | =6A
2.6 i 3.6 o
3 32 34 36 38 4 42 44 46 48 5 4 42 44 46 438 5 52 54 56 538 6
Input voltage (V) Input voltage (V)
Vourt = 3.3V Few = 2MHz T—K=Hih Vourt = 5V Fsw = 2MHz T—K = g

8-21. RAy 77 7Y iR

28 BRHT BT — RNy 2 (DB b Bk
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8-22. WAER L EARHEBE L DR

7
| -_— V|N =12V
6 \\
\

g 5
g 4
5
(&)
5 3
s
=
S

1

0

55 65 75 85 95 105 115 125 135

Maximum Ambient Te mperature (°C)
Vour = 3.3V Fsw = 400kHz LMR60460QEVM,
7 7r—7L

6
\ — Vour = 3.3V fixed
< 55
=
<
e
§ 5
€
3
3 45
3
o
p}
£ a4 S
—
\\\
3.5
3 6 9 12 15 18 21 24 27 30 33 36
Input voltage (V)
LMR60460 Ta=25C Ven = ViN

8-23. REMNALEATRORS NI ILBHREA
HEELDORGR

Output voltage (ac) A\ Output voltage (ac) !
200mV/div | \ 200mV/div |
\ |
Output current \ Output current | ‘\
2A/div | \ 2Aidiv /f \
50us/div 50ps/div
VN =12V Voyt = 3.3V £—RK = FPWM Vin = 12V Vourt =5V £—F = FPWM
Fsw = 400kHz lou=0A~6 A Few = 400kHz lour=0A~6 A
8-24. B 8-25. AT AR
Output voltage (ac) 0 Pt 0t P S Wk S S Y S———— ——
200mV/div J\!h__ 200mV/div
=
\
- -
[ \
Output-current \ Output current | \
2A/div | L 2A/div J’ L I
50us/div 50ps/div
Vin =12V Vour = 3.3V £—F =FPWM Viy = 12V Vout = 5V *+—F = FPWM
Fsw = 2MHz louT=0A~6 A Fsw = 2MHz lour=0A~6 A
8-26. B fNAE 8-27. AFBE
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4| Switch-node voltage i m— —— e e — i
\

>
|

| Switch-node voltage
\ V/div

Output voltage (ac)

!
|
e Mm Idiv [ m _‘W"‘\M ™ M“M Fan'N

7% e o Output voltage (ac) 7
Il \ 20mVidiv
/‘ ’\\ i Inductor current !\ MMMWWMW
‘ ’ \ 1A/ f \\ Inductor cun ent
fhsldv e 1us/div
Vin =12V Vout =5V TN =HE) Vin =12V Vour =5V £—F = FPWM
Fsw = 400kHz lout = 50mA Few = 400kHz lout = 6A

K 8-28. EEHREBORS v F VB LMHNEEY v | E8-29. EEREDRS vF VR LEHERE) v
7 I

] Ve (20V/div) . [ e (20V/div)

Inductor current
: Inductor-current
1A/di .
5A/div

’ 1 Vs (5V/div) | ’ Vps (5V/div)

w f

Output voltagé \_ / Output voltage

/ Vidiv S 5ms/div / "Vidiv 5ms/div
1 "

VIN =12V VOUT =5V :Eb—‘]\‘\ = |é| ﬁj] VIN =12V VOUT =5V ;E“—‘]\ = FPWM
FSW = 400kHz IOUT =50mA st = 400kHz IOUT =6A

m

X 8-30. 50mA BRI THDRI—br7vTES vy ¥ 8-31.6A B THDRI—b 7 v T vy D

D> DEME >DEME
I CosmHz | tamez ‘
e | AT
! i ! SYNC slignal k|
! N ‘ g i ) 1Vidiv Output voltage (ac) 1
! o . o ZQOmY/dlv »
Output voltage / i
7\/:/1’"\[ l }
b | m | % i
! 50ms/div N  2psfdiv_
Vin =12V Vout =5V £—RK = FPWM ViN =12V Vour = 3.3V lout = 6A
st = 400kHz IOUT =0A FSW 7 0.8MHz 17)6 1.4MHz ‘:m:'ﬂﬁbi'j—
8-32. kSR E)fE 8-33. SYNC RiRHB DB E &
30 BHEHZBTT 57— RN 2 (ZE SRR GPH) &35 Copyright © 2026 Texas Instruments Incorporated
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- 1.4MHz w 0.8MHz

i ﬂWJUUUUMiHﬂﬂP

1 SYNC signal
I
r
|

MY

Output voltage (ac)
200mV/div

1V/div

B A

I
|
|
I
I
|
|
P
T i
Ir I
{ |
I |
| |
t |
F |
| |
i :
; !
| 1 2ps/div

lout = 6A
L ET

8-34. SYNC Ak ¥ DBELE

VIN =12V VOUT =3.3V
Fsw 25 1.4MHz 7°6 0.8MHz I=

VIN =12V VOUT =3.3V

lout = 6A

Few = 2MHz
EMI 7 (L4

8-35. {5 EMI & CISPR 25 #lIfRE& DEER (B
U E—JEE. & F8ES)

VIN =12V VOUT =5V

lout = 6A

Few = 400kHz
EMI 7 114

8-36. {5 EMI & CISPR 25 HIfRfEEL DR (B>
s . E—4EE. & FHESB)

50
45
40
35
30
25
20
15| e

10
5 b~

Class 5 Peak Limi

Class 5 AYG Limit

Level (dBuV/m)

0 N

M2 7N Sl

-5
0.15 0.5 1 5 10 30
Frequency (MHz)

—— AVG Level — Peak Level

V|N =12V VOUT =3.3V

lout = 6A

Fow = 400kHz

B 8-37. it} EMI (E/ R—JL) & CISPR 25 HIBR{EE
DBk
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45
40
35
30 || _

25 i
20 Class 5 AVG Limit
15

10

Class 5 Peak Limit

Level (dBuV/m)

_?V\ AAAA o

N NI
-10
30 50 100 200
Frequency (MHz)
— AVG Level — Peak Level
Vi =12V Vour = 3.3V Fsw = 400kHz

lout = 6A

B 8-38. #54 EMI (/N4 A =hJL, kF) & CISPR 25

45 -
40 Class 5 Peak Limit -
35
30 —
E 25
S I
cEL 2 Class 5 AVG Limit
e
=~ 15
g
K 10
5
0
5 ~ A
-10
30 40 50 60 70 80 90100 200
Frequency (MHz)
— AVG Level — Peak Level
ViN =12V Vout = 3.3V Fsw = 400kHz
lout = 6A

8-39. iZ&t EMI (/N 2= AhJL, EE) & CISPR 25

HIBR{E & DRAfR
45 =
40 T —T
35
30 Class 5 Peak kit —_

25

Class 5 AV

E
2
o 20
e
‘F'; 15 w
>
g 10 o
-
° M "N)\ij\
-5
-10
200 300 400 500 600 700 800 1000
Frequency (MHz)
— AVG Level — Peak Level
VN =12V Vout = 3.3V Fsw = 400kHz
lout = 6A

8-40. K& EMI (X124 EHA. k) & CISPR 25 §ilBR
i & DEIfR

HlIBR{E & DA%
45 =
40 e —
35

Class 5 Peak Himit

30
25

Class 5 A

E
Z
a 20 L
e
%’ 15 I I »
>
8 10 ﬂﬂmpmujwﬁw“
5
A
)
-10
200 300 400 500 600 700 800 1000
Frequency (MHz)
— AVG Level — Peak Level
Vin =12V Vout = 3.3V Fsw = 400kHz
lout = 6A
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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 ©)
@ ©)
LMR604603SVBCRQ1 Active Production WQFN-FCRLF 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 63SQ
(VBC) |9
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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PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 23-Jul-2026
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 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
[ & 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)
LMR604603SVBCRQ1 | WQFN- VBC 9 3000 180.0 8.4 225 | 28 11 4.0 8.0 Q1
FCRLF
LMR604605SVBCRQ1 | WQFN- VBC 9 3000 180.0 8.4 225 | 28 11 4.0 8.0 Q1
FCRLF
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PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 23-Jul-2026
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
LMR604603SVBCRQ1 WQFN-FCRLF VBC 9 3000 210.0 185.0 35.0
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\
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f 0.1 MIN
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®
T
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>
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

3X (1.2)
— 2X(0.7)

(0.875)

5X (1.2)

— 2X (0.725)
— 0.000 PKG ¢

© ~2X(0.075)

3X (1.451)

(1.126)

1
(0.928) —— —

|
T
U
—
=
)

METAL UNDER
SOLDER MASK

|
SOLDER MASK |
OPENING\ ———————————————————— 1=

2X (0.166)
2X (0.205)

e

— |

—
N
I
I
I
I
I
I
I
I
I
I
il
I
I
I
1
/

0.000 PKG ¢ —2; - - — - — (0.3) (0.45)
L ———
N o [ | ——
@0.2) T\)(IZ - - —— (0.525)

}
2X (0.345)  (0.928) ——
1 3

(1.126)

—f-—-—-  —

|
! 5 L 2X (0.2)
3X (1.451) ———— ﬂ
2X (0.25)
4X (0.25) 2X (0.3)

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 30X

0.05 MAX -
- 0.05 MIN
ALL AROUND ALL AROUND J/f"\\
i

N
~ _

|
‘ METAL UNDER
METAL EDGE ; / SOLDER MASK
! I
! |
| — | |
EXPOSED— | EXPOSED/ T~
! ‘ SOLDER MASK
|
|
| )

METAL ~SOLDER MASK METAL
OPENING

OPENING

NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

(PREFERRED) ~ SOLDER MASK DETAILS 4229569/B 09/2023

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

o

—~ ~ O
g & 5 & S5
d S ig e 8 o S 4
> < & < S e x 2 <
(s0] (V] = N O = N = o

8
3X (1.451) S

—

=

(1.126)
1
(0.928) - —
METAL UNDER —
SOLDER MASK
|
(0.41) \
R S s
| | t
0.000 PKG ¢ 72%— -— —(/Jr]— —_- «Ef — -t
| 7
T T
e |
SOLD&EE“WE @ i == —— (0.525)
I N S L——P 4X (065 |
2X (0.345) (0.928 —t - — -
(0.345) (0.928) } N E— jE—
N\ T j r—
(1.126) ‘ 5 L 2X (0.2)
3X (1.451) N ﬂ
2X (0.21) J» 2X (0.3)
4X (0.25)

PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 30X

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

4229569/B 09/2023

NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls
design recommendations.

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

INSTRUMENTS
www.ti.com



EExsASEEEREE
T, EMTF—REGEET—R (F—R2Y—hEBHET), REFAVY—RA(VIFLVATFHAV2EHET), 7TV Tr—23o®
REHCEITZBET RNA A, Web YV —JL, ZE£MBER, TOMOVY—RE, RENFFETHAEMOHSD "THROEE BHLTH
Y, BRESLORERNICNIIEEHORTRIL. E=E0HNUEEOIRERLZETVAIBIRLE. BRI LERRHIC
AEDSTHEELET,
ChesOVY—RAR, TIHREEATIHTOBREBALARENOREZERLZEDOTT, (1) BEROTTVTr—>a2ICHELE
TIHGRORE, 2 BFROTTVTr— a2 0REr, BRI HZR. Q) SFROTIUT—2 a3V ICHLTHIREREP. TOMENHS
WaReM, EF1UT 1, Rl TLGHOBEFAOEELESICHIZETEZ. SEROIEMTESENELET,
LROBEVY—AL, FEBLKEETIDAEEFIBYET. ChosOVY—RE, VY—ATHAATLWR TIRREERATZTS
Dr—23>OREOENTOR, TIRZOERAZSERICHELET, ChsOUY—RAICHALT, HOBNTERTZCEXPEHT
BPCERBUETATVERT, TIXRE=ZEOANMEEDOT A L ANRFEENTVWRIRTRHUEEA. BEKER, Chs0JY—R%E
BETHEALLERRET2H50FHLIUT, BE, B, BX. EECOVT TIKIVPTORBAZEZCHE IS EN0EL, T
BE—YInEFEZEELRT,

TIORBF, TIORSERE . TIORENBERENARTA2 | ticom TLEFTIHRBECHEL TRHE WD MBOBEBARGEICH VR
MENET, TINFChSOVY—RERMIDEF, BRI TIORAFLEMORIAEOHBEOLAPEELZEKRTZEOTEHY)
FA, TINHRAEZA, FERBAAZY—AERE L THARNICEEL TLWEVLWRY, T ORBRIEENSTHROTICEBRE WD ARKSE
T“?O

BEBRIVABIBMFRLL-GRBREEZRRTIZESE. TIRThSICEBEER, EELET,

Copyright © 2026, Texas Instruments Incorporated
BREEHAB 2025 F 10 A


https://www.ti.com/ja-jp/legal/terms-conditions/terms-of-sale.html
https://www.ti.com/jp/lit/pdf/JAJQ001
https://www.ti.com

	1 特長
	2 アプリケーション
	3 説明
	目次
	4 デバイス比較表
	5 ピン構成および機能
	6 仕様
	6.1 絶対最大定格
	6.2 ESD 定格
	6.3 推奨動作条件
	6.4 熱に関する情報
	6.5 電気的特性
	6.6 代表的特性

	7 詳細説明
	7.1 概要
	7.2 機能ブロック図
	7.3 機能説明
	7.3.1 イネーブルおよび低電圧誤動作防止 (UVLO)
	7.3.2 ソフト スタートとドロップアウトからの回復
	7.3.3 RT による周波数の選択
	7.3.4 MODE/SYNC ピン制御
	7.3.5 出力電圧の選択
	7.3.6 電流制限
	7.3.7 ヒカップ モード
	7.3.8 パワー グッド機能
	7.3.9 スペクトラム拡散

	7.4 デバイスの機能モード
	7.4.1 シャットダウン
	7.4.2 アクティブ モード
	7.4.2.1 自動モード動作
	7.4.2.2 連続導通モード（CCM）
	7.4.2.3 FPWM 動作
	7.4.2.4 最小オン時間
	7.4.2.5 ドロップアウト



	8 アプリケーションと実装
	8.1 アプリケーション情報
	8.2 代表的なアプリケーション
	8.2.1 設計要件
	8.2.2 詳細な設計手順
	8.2.2.1 スイッチング周波数の選択
	8.2.2.2 インダクタの選択
	8.2.2.3 出力コンデンサの選択
	8.2.2.4 入力コンデンサの選択
	8.2.2.5 ブートストラップ コンデンサ (CBOOT) の選定
	8.2.2.6 可変出力電圧用の FB 電圧デバイダ
	8.2.2.6.1 フィードフォワード コンデンサ (CFF) の選択

	8.2.2.7 RPG - PG プルアップ抵抗

	8.2.3 アプリケーション曲線

	8.3 電源に関する推奨事項
	8.4 レイアウト
	8.4.1 レイアウトのガイドライン
	8.4.1.1 グランドとサーマル プレーンに関する考慮事項

	8.4.2 レイアウト例


	9 デバイスおよびドキュメントのサポート
	9.1 デバイス サポート
	9.1.1 サード・パーティ製品に関する免責事項
	9.1.2 デバイスの命名規則

	9.2 ドキュメントのサポート
	9.2.1 関連資料

	9.3 ドキュメントの更新通知を受け取る方法
	9.4 サポート・リソース
	9.5 商標
	9.6 静電気放電に関する注意事項
	9.7 用語集

	10 改訂履歴
	11 メカニカル、パッケージ、および注文情報

