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VL RER, BREH BROWGEHOM BT SV THIESIVCOET, BEHEIT T, = 25°CICI T Db — kAR T A— 2 JE A £ L
TEY, 25 BNICOR RS TOET, FHZFEROZRNRY | IROGAEDE SV ET, Vin = 13.5V, Ven =5V, Vout = 3.3V,

FSW =2.2MHz

/52— FAMEHE | ®E  mmeE BKm| B4
EIR (VIN £°2)
VINyyLor) VIN UVLO 75 B AL v a/L i Vin DI A3 (EEY 24 5E) 3.3 35 37 Y
VINyvLoF) VIN UVLO 325 P AL w i a/LR Vin DEE T30 (EhfEBAA ) 2.65
VINyyiog) VIN UVLO EXF V% 1 v
VINove(g) VIN OVP 16 L)AL w2 Lk Z’V;i £ PPN RSO RAAT D s n s 35 37 38| v
VINove(e) VIN OVP 36 F A0 AL w2 Lk ;’K;i ig;\";fﬁ?;ifﬂﬂfﬁmm ) 34 36 8| v
VINoveH) VIN OVP EAFY % 0.62 0.95 1.21 Y
s av) Y@ﬁﬁftﬁé?ﬁ@fi\ét 3.3V EE S, AT V|N_= 130.5v\ lout 105\ XFB =3.3V + 4%, 355 5| A

VTR T, =25C, HE)E—RFAL
laapu-a.3v) Vin é?rJL:'éE:{ﬁimé\%‘Jr\ AR ATREA 3.3V A, Vn\i =13.5V, '3“? =SA‘ Veg = 1V + 4%, T, = 355 5| A
A F LTIl 25°C, HEIE—RA%)
la-sp ViN Dy b RO BRI Ven = 0V, Ty =25°C 0.65 12| pA
AR—F v (EN EV)
VEN-TH(R) AX—T NVBIELH EBRYAL v aLR Ven S5 B2 1.15 1.25 1.35 \%
VEN-TH(F) A% =TV AJ) Low AL al R Ven SEH T30 0.9 1 1.1 Y
VEN-HYS A F—T VBEDLATIL A 250 mV
lEN-LkG AF—T VAN — 7B Ven = Vin 1 665 nA
BEY77L U (FB EY)
Ves W7 A—F N7 U7 7L R FPWM E—F 0.99 1.0 1.01 \Y
IFB-LKkG T4—R 7 B AN — & Vg = 1V, WIS H T EE 1 50| nA
Vout(3.av) 3.3V [EE A EE FPWM E—F, FB "> 7% VOUT ~#% 3.24 3.3 3.35 \%
AF—T TS
tss PRI i 7 s — N %Egﬁg;\’(’;;ﬁﬁgb Vier ZRIE AP 90% 6 ms
BHHRS LGy
Ihs-Lim INAPAR B — 7 BBEHIR Fa—T 4 BAZLD 0% ITE5< 7.2 8.7 10.1 A
ILs-Lim AR L —E I R LS FET O/ L —E IR 6.0 A
ILs-NEG-LIM 1 —H A A O il B LS FET O > 7 EifiliR, FPWM E—K -4.3 -3.3 2.4 A
ILzc-Lm RA=TA= S NPk st |23 H#Ehe—K 100 mA
Viic FB LY OB 7 ALy Ll LS PET AR > 168ns, 7 RAZTRE 0.15 02 025 v
"y—7vF (PGOOD £)
VpG-ovPR) PGOOD i fEJESrH EAW AL a/LR FB LD % (7ZE) ‘ 105 107 109.9‘ %
Copyright © 2025 Texas Instruments Incorporated BHHIB T 57— P2 (DB RH MO ) 255 7

Product Folder Links: LMR60450-Q1

English Data Sheet: SNAS895

ADVANCE INFORMATION


https://www.ti.com/lit/SPRA953
https://www.ti.com/jp
https://www.ti.com/product/jp/lmr60450-q1?qgpn=lmr60450-q1
https://www.ti.com/jp/lit/pdf/JAJSXB1
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSXB1&partnum=LMR60450-Q1
https://www.ti.com/product/jp/lmr60450-q1?qgpn=lmr60450-q1
https://www.ti.com/lit/pdf/SNAS895

NOILVINYO4ANI 3ONVAQV

13 TEXAS

LMR60450-Q1 INSTRUMENTS
JAJSXB1 - SEPTEMBER 2025 www.ti.comlja-jp
6.5 EXEE (FX)

BRIZELR D72 WRY | -l BRI HESE B (R & IR (T ) #iPH (-40°C~+150°C) IZb 7> CEA SN ET, /IMEB I O K E
L BRER, BREE BL ORI BIICE S W THESIVTWET, BEEEIT Ty = 25°CICBIT Db —RHI7R ST A—F AR L
THEY, 2EBMIZOHRIEENTOET, FRZFRIRORWERY | IkOEHNEHINET, Vi = 13.5V, Vgy =5V, Vour = 3.3V,
FSW =2.2MHz

IRGA—H T AR B/ME  EMEE O RKfE|  Efr
VeG-ovP() PGOOD i /E b F AN AL » L aL e FB HIED % (%) 103.6 106 108 %
VPG_UVP(R) PGOOD K&EENH VAL v a/LR FB &EED % (E[g]i) 92 94 96.5 %
Vpg_u\/p(p) PGOOD KEFENLH FRVAL ya/LR FB LD % (F[£) 90.9 93 95 %
PGOOD ih PNy TOI Yy FRRET ¢
tPG-DEGLITCH(F) SRR 45 52 81 us
PGOOD &b L=y TOI Yy FERrET 4
tpG.| . . .
PG-DEGLITCH(R) HRAE 1.0 2.0 30| ms
VIN(F’G-VALlD) H2h72 PGOOD H/1D#/N VIN VOL(PG) <04V, Rpy = 10kQ, Vpy =5V 1.25 \%
Ronpa) PGOOD #4&#1t Ipg = TMA 165 420 Q
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FRIZFEIR D72V BRY | -l R SR B (E2 A R IREE (T,) #6PH (-40°C~+150°C) (b 7z-> Cll SN 9, /MEB L O K E
L BRER, BREE BL ORI BIICE S W THESIVTWET, BEEEIT Ty = 25°CICBIT Db —RHI7R ST A—F AR L
THEY, 2EBMIZOHRIEENTOET, FRZFRIRORWERY | IkOEHNEHINET, Vi = 13.5V, Vgy =5V, Vour = 3.3V,
FSW =2.2MHz

SR \ FRMEHE T
2L F 7 ABE (RT EY)
fswi(FPw) AA T 7 AP, FPWM Bh{E Rer = 15.2kQ. 1% 1750 1950 2150|  kHz
fswarPwim) ATV JE s FPWM B Rer = 32.8kQ. 1% 900 1000 1100|  kHz
[EI# (MODE/SYNC &)
FPWM (ZATT %72 P on g
%O VIH FPWM (21795 Sync £ 1L 085 V
BE T4 o
PPWMER T2 Epwm 24 7% Sync > i 0.35 v
MODE/SYNC A Jj® High L~ AL i3
VH(MODE/SYNC) SR /) 9 7A 1.3 \
MODE/SYNC ® Low L'~ ALwim)L
VIL(MODE/SYNC) i e ow 7 0.34 \%
teLkingTon) S48 SYNC 155D/ NE/ UL RIE 150 ns
TeLKINTOFF) A4 SYNC {2 B0 fie/ ML A1 150 ns
BhE
Rps-on-Hs NAYAR FET A AKHT 35 75| mQ
ISW = 500mA, VBOOT—SW =3.8V
Rps-on-Ls a—H AR FET A48T 24 50| mQ
ton-min @ TN ) lout = 1A, Viy = 18V 30 ns
torr-uin @ e/ A7 IR VN =4V 110 ns
EAma D% 4 47
. VYN ALyl 155 165 176 °C
Tsp P vxvhFT Q)
BIFAL 2R 156 °C

(1) P TV T T IRA AT, VINUVLO(R) X 2.5V (%/J\) 13V (t?%@) /3.1V (]iaij()\ VINUVLO(H) 1% 0.6V (i%f%) <9,
2)  WEERHCIET AT TOERE A,
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7 SH4HEREA
71 =

LMR60450-Q1 I%, mzh# o 3V ~ 36V, Eﬂf& IQ A DL =2 T, B WVE DB E LK EMI 2B L C0vE
7, LMR60450-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, EROBLWEF T 7 7V —a it o LMR60450-Q1 7 /3 A A%
AEC-Q100 BEZZ T TRY, I KEEATBIEE 150°C FTCOBLXMFLENRESNTNET,

LMR60450-Q1 %, HDOBEIESIEIZIGT TR EHOZeikt: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—2i%, kK 5A @mﬁﬁolb%ﬁtfﬂ“éio ICR&FFS 728U — MOSFET % —#ANEL TV ET,
LMR60450-Q1 D3 X CTO AT U MNE, RERILOFHIIEC T, T CTOT A 2A&[EE H I BEE LA 2
BEOWT IR TEET, Eﬂjﬁ%i REIL, FFEDTESCATREM LI > THRESHL, ZOWEHIL =
¥4 RITGEHSNLTOET,

LMR60450-Q1 (Z1%. BERDBELNT 7 U7 — 3 g i 7R IR 2705 WO OIRERRE N B SN TOET,
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
LMR60450-Q1 AL E 2R T3 DRI HITEE 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 /X7 — U H L CTRY ., K EMI PERER EHLL €., FEEA B LUV A RIS Z% G ORERSNE S 1720
E
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728ETOYIHE
EN[
Bias Reference [JVIN
1v %
Voltage
Regulator
Slope
Compensation
[ JBooT
RT[——
e HS
MODE/ - 9
SYNC Oscillator
»—[] SWwW
Switching Logic —
(¢ LS
|_
PG [ }—\

Power-Good ¢ ]PGND
Logic

Soft-Start
[ Logic

COMP
FB [}
FB Detect

!

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

LMR60450- Q1 RS DA R — 7 LB I OMKEEREEMER] 1 (UVLO) #REA i 2 TRV, = —H —1% EN &2
MENDEENZFESNTT NAADEREA VA 7T HELEL IV ERINTEET, T A RE I EMET 512
X, EN t/é: PGND t> D DELENAF—T VEELS LRV AL v a2/ R Venryr) (BERE 1.25V) 22 THD
WENRHVET, Ven. -TH(R) %ﬁﬁz o/ NEPREE, VINUVLO DT TSN D e, 7‘/\/1)2 IlMrvar732)T
FHSNTNDY T IARE—h = 2% Billa L £,

EN 213, EN B'>& PGND EU RO EBEE A F—7 L AJ) Low AL wia/bR Venne (1V EHE) J0R<T 528
VC‘\ ‘7‘5/§4x@ﬂ3{)§}£j—7 \—‘g—é?‘x— L{%ﬁﬁ‘@%i—a—o
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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
WY, VIN UVLO HEREA AN ER GBI, EN B % VIN (ZE R TEET,

VEN — TH(F)
VINturn — off —~ VEN — TH(F))

RENB = ( X RENT (1)

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

T
© VINgmeoft 13 LMRB0450-Q1 234712725 A IR F L £+
© VINwmeon I3 LMR60450-Q1 4> #Mcren AN T4 R LET

VIN

Rent

EN

Rens

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

732 Y7 F XE—FEFOYTTO POSDEIE

LMR60450-Q1 1%, E&F O J1EBEDOA —/N— 2 —h e RERENERESIET 70D, YT~ AZ— T o7 H 8
AL TET, Y7 AZ—REEIZNE CTREES L, 6ms T (FEHE(E), LMR60450-Q1 7 /A AL, T /XA ARERD
WA RN INZBIESHIINESN T THIELKEEL £,

LMR60450-Q1 Z#L#)jL T/ 7k A¥—hk > —7 2 2% Bha7 5121%, VIN B & EN EACHIIIESN A EBIENZENZE 1L
VINUVLO & VEN TH(R) FHEZTHARENHVET, ;ﬂg@*1¢b‘{%f;éﬂék VTN A —R =2 AR S
., Hjjjﬂi I% 6ms (FEHEME) Crk ESIZELET,

Ry 77 OMNI, ATEESH N EBEORERDEEL LA FREIDESITHEAELET, ZOFRMETIE, HABEEITA
NBEITEWHLET, ANJEED LR LR, HAEEITY T AZ—FhLFRICAR T ERLET,

[] - B2
/ | '
EN (2V/DIV) f
EVOUT (2V/IDIV) H‘,ﬁk“’”“{ o D
PG (2V/DIV)
2ms/DIV
B72 Y7 hR5—bEFWICTS
12 BHEHZBTT 57— RN 2 (ZE SR RB G PY) &5 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: LMR60450-Q1
English Data Sheet: SNAS895


https://www.ti.com/product/jp/lmr60450-q1?qgpn=lmr60450-q1
https://www.ti.com/jp/lit/pdf/JAJSXB1
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSXB1&partnum=LMR60450-Q1
https://www.ti.com/product/jp/lmr60450-q1?qgpn=lmr60450-q1
https://www.ti.com/lit/pdf/SNAS895

13 TEXAS

INSTRUMENTS LMR60450-Q1
www.ti.comlja-jp JAJSXB1 - SEPTEMBER 2025
7.3.3 RT [CL BB EDER

RT > & PGND O RICALE SN -T2 > T, LMR60450-Q1 DR E S DAL v F 7 AW (@ 200kHz ~
2.2MHz) &R E£9°, iR E DAL TF 7 A EIE. LMRG0450-Q1 3AY N7 ML A HER b 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 = ——

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#

LMR60450-Q1 @ MODE/SYNC /%, T A ADENEE—REZRINUTZD AT U T B a0 7 a7 [ 5K
RS0 T 5720 ] T DA NE T, A7y BanGAiE. RT B E > TAA T U 7 IR B
EENFET, MODE/SYNC B> 270 —T 4L 7 IZLRNTLEEW, ZOE LV NE AL E —F L AD Y — A TERE S5
AL, IV T T IRBUER IS AR T U E B LT 2O RN a—T 4L IR BN LT EE W, BifE
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 BHEPE—R UL RERR BT (PFM) BhEIX, BARRRIAMbSIL, A4 —F =2 —Taild /¥ 75 %
WMNHW B A IELET, B ar 7.4.21 15U TTZE N,

* FPWM €—F:FPWM E&—RFTid, AJJEED VINOVP(R) F0/hEL ‘%@&15’421“—]\ I‘:ﬂ-]/"“?‘/az/ﬁ‘/iﬂé;‘jyﬂﬁé
AU, BIRNSA L Z 725 W NS IR0 ET, ZOBMEIZEYD AR AR Th iR KJE A CEfET
XF9, B ar 7423 LR TEE N,

+ SYNC E—F: N7 av7ix MODE/SYNC B NZHUMEN ARG Bl b GRELET, sMrey 75 50
JEE I, RT #EHT CRESNDEWE L, ETHOLERHY ET, SNy 7 DAL~ E Vg ok P ETHD
MEENRHY SNy 7D —L U V) ok LT THOIMERHET, SN my 713, MR ATERS s
MODE/SYNC B> D EMAEBZRWIINCTT M ERHYET, HBIENRE L THIE T EETHY, /A4~
W 7213/ A RS Zo THIBRE 72V RY . 7m0 78 I 57E MODE/SYNC B AZEIINEIVTAE B &%
BIC—ELET, T3 AD SYNC E—FRD/], T/3A A X FPWM £ —RDOIAZEMELF T, A4 —FK ==L
— L al NN LIS . A RTTH MODE/SYNC B ANCEINIEND BRI S LM TEET,
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BEE—REZBINICET 751203, A2RYESEZHINTAMNERHVET, £ 7-1 12, 7L RAKGFE—RERIGEE
O EEZRLET,

R 71 NIV RAEKFE— FRIROBRE

MODE/SYNC A /) T—FK

ViH_ppwm SO REWN FPWM (L35 M Z 227 b5 DL RE 2 5% 1)

ViL_ppwm ED/hEN B e —F (T4 AR AT 8T ML Ae A3 )
Gil P a= 024 SYNC &—F

FEE—RZEANTEIEZ DM BENRWNEA T, 2O 02— EDOBEEIEFL CEECEETE—RICcT&xd, BEE
—RTIE, ZOE % PGND (M T 57>, Vi ppwm RiIC7 L7 7 TEET, FPWM E—R T, ZOEY % RT &
ANZHRET D0 SR EEIRZ LT Vig_ppwm BA EICT VT 07 TEET, BUAFE BB RLU TS,

7.3.5 HHBLEDZER

LMR60450-Q1 Tl&, FB B C i SNz P TE R DA (250 T LMR60450-Q1 O /1B E % [ & 7213
AR E CEE T, B E BRI E A RE R I ST ESNE T, FELIE, B ar 4 2SR
SV, [EE ) EEDME RS FB B A I 1EBIEL — VI EB R CEET, 7 A ANME E B DT
WITIL, FB BV S EBIEL — /L DRI 25Q Ri OB SLE TS, TR BIE N LERES . FRIET
MO IFHERFLONFIFLAE DD 1100Q 22D MERHVET, EAOIFERIT Regt 28R LI2% ., RO EH
AL THFOIFEERST Regg 28N TEET,

X RFBT (4)

Renn — VB
FBB = Vour — VrB

ZZ T, Vpp ITAEHEME 1V T,

FB

g R

— AGND

B 7-4. A% Voyr ADREREH Y FT v 7

7.3.6 Ea4IR

LMR60450-Q1 (% 2 SO &EFRHIRAEMAL T, Ak Sh o Gt AmERAHIRLE T, ZHHOHIBRIEIL, 1
HAR B — 7 EFRHIBRME (hs.m) BEOPE—H AR S —EFHIBRE (I s.um) EFEEXNET, Insum ICELZE, 1>
575 {}uﬁ) |LS LI %T@éif /\4"5"/1’]\ MOSFET 7 21‘7 N H—‘ﬁ‘/ﬂ\ MOSFET 73 Z“/ f@@iﬁ‘o @)
||_s-|_||v| FEJ@JQJ@*RZ %Ufﬁéﬂék&)\ %kﬂjﬁ%m i\_ﬁ/l/%@ 2 O@fﬁ@Iﬁ’j{ﬁ ZHEFIZ Frb NEN fi@iﬁ— ﬁf‘ﬁﬁ‘
AR ERIYEWEREERTLHE, HAERITKTLET, HHEEMETLTFB BV OEIEMN Ve & T RIS
&L T A RAFRA YT B—RIZRVET, Brvar 7.3.7 SR TIIZS,

LMR60450-Q1 i%, 2—H%AK MOSFET 3>/ CELEMRBEZHIRTH72ODADETHIFE (ILs-Nec-Lim) DIFEEL
TWET, ADERHIRIZETHE, m—F A MOSFET (34712720 E 7,
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737 EHYy T E—F

FHot A2 B IRHE T EE DR BN BB ) IH B A Bh<ToDIZ, ey 7 B— RS COVET, il EITREE A< &
LMR60450-Q1 7 A A XM &2 vy A7 L TH) 85mS ﬁﬂ‘%%biﬁ“o Z D% LMR60450-Q1 (Y7 hAZ — N H %)
(U CEMEZABIL £,

LMR60450-Q1 CiL, IRD KM= EN DLy B—REEICEITLET :
o JITRRE—K =T U ANSET LT
+ FBEYDEEN Vyic & Flalo7

Ay TEHEE—RNIL, FEAA T T L FAUTEI AT TN OIS ET, Ay T I, T3
ANEENZR A, B EBEZ BRORESICHELIELET, HI1OBEENRHEENDE, T AL ALY T RAZ—F
ICBATL CEE EBVICEEILET, Y7 AZ— DOFEIZOWTE, 73 ar 7.3.21 2B TLIESV,

7.3.8 /YT — 2"y FHEE

LMR60450-Q1 D/ \U— 7y RE§REIL, A EBENL X ol —afasinit i yX?A0)<747u7°m{z/-lj-ig
Uty g7, FifiCHLE M DOEI S —7r o AEE LG TT DD TEET, 2oL, PG B eENT-E
WREDRN T NT o T EPIABLE T A LIV FEET D4 T T a BEE T, 7 L7y 7 BB O HEGE i | _/)l,\'(
V. T HELEB)ESR B S L TLIZE N,

T — TyRMNE, VT MARE—h = ARET L, ASTEEN VlN(PG VALID) % b7 1%1 ﬁ%j IR0ET, I
DOGMERH T Eb TS5 E, PG & GND OO HIL, Hjjjﬁfﬁxl/ﬁmv~/a/ AN THHNEIDNE RS
JNTRVET, v I ONAEHIZH N EESLF b —a N THLIEE R, rY Yy Du—{F 53 /)E
JENLX 2l —ar @ ChHLZEERLET, HEBEDATVT A ZVoF R PG B H B LN L a
BT DIeHOD, TV FERETANVZBZ TOET,

PG L. RO Tr—Ic A VE T SN ET:

. l'jjjj'ﬂﬁ}_‘i)ﬁ il th DEGLITCH DfE], PGOOD OWELSLH BNV AL T a/UR (VPG OVP(R )%J:EIOTU A
o« HABIEN, D7D teepesLiTeH P, PGOOD DM EIESLE FAWAL v a/L R (Vpg.uvp(E )%Tlﬁloﬂ‘é

Hh @Eﬁﬁaﬂ(ﬁgﬁX%\ééb PG B 78 Low (272574 . PG B D EEIT D70t t PG-DEASSERT F7213K9 2ms (FHE
5) O] Low ZHET ARV ERHVET, t popeEassERT DFRIBLTZHE . PG YV DELEE VT v 7 5HI121%, IRD S
HEDONT DTG T T HERHVET,

® 1&55 ENLOEIEEFITRETDHE, HTEITES PGOOD IKEEH ENRDAL v gL (VPG-UVP(R)) AUL=1Y
L. f£<&%) tre.DEGLITCH PIM BEESLD EADAL v a/LR (VPG-OVP(R)) RS FRICTHIMNEDRHYE

_é—-
° 1&55 EENOOEELZRTRETHE, B 1ELEEY PGOOD @&/ LS FRDAL v a/LR (Vpe- -OVP(F) ) JIELY
L., D7elet tpG-.DEGLITCH DO AREENLS FADAL v g9/LR (Vpe- UVP(F ) Z BRI FEFICTHAMEDRDHVE

B
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VOUT
A

Vpc.ovPR

Vec-ove(F)

VpGuvpR)

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 75 10—y R Ay 3R

7.3.9 INZ FSAHLES

AT T DYERR O B B9, [ E JE I CEME S A% L0 R BN 2 AR AL T B E D B T o — 2 ik
AR 528 T, LMR60450-Q1 2458 L7-1EE A& DL AT LTlE, AA v TF o 7 JTER B D T 9] O EAE D & i
PEDIRWER B ORE Iy ad, I V2 ThRrETEET, LMR60450-Q1 (. RT #HTic L0 fENrEns
ERDAA T U T JEREELD 20% @AY F o TR LU ET, 207 7 arid, RT Uiy > THENLE
NDERTERDAA T U TTRREN T SAARART NG ML CEEL TWODEED AL YT U TR 5D FIREFE T
TEEERLET,

DU DOGMEIFIASI NI DYEBUTBIEL | AT NI AMEEITA 712720 E 7

1. MODE/SYNC it 112457 vy 7 BSEIINES IV E T,

2. [BRADNBIETOEEICID a7 PRV ET, ZOREEZR ey 7 7O NELENET,

3. BWANEREDTD, 7ay I P ELIR> TOET, NAYARAAYTF OF R tonemin (ST DWTOET,

4. HENE—RFCORAMRFIZIZIay 70N B2 ET, ZOEEIZ, T /310 A0 PFM E—RIZE0 b7 L& 284
LET, FPWM E—RF T, EAM THAXT NI LMLEIIFEIL £7,

7.4 FINA ZADEEEET— K

741 >y D>

LMR60450-Q1 iZ. L FOWT D SEM T T, AAvTF J—RICEHRINTWBIEEAEORNEEIRE ., BLUO AV A
Fea—HYARDEHDNRT— AT v b7 LET:

1. EN A Venrug % Tl
2. VIN 78 VINyyL o) % FIEIS
3. HEAEBIREEN Tep 2HE2D

FROEMHITIFERAT IV AR HHZEITEE L TLES W, PG I EFEF IRV AT EIE VIN(PG-VALID) THEWELRET E
D
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742725747 E—F

EN B> DEED Ven. THRR %_’J:IEI@\ AJIEEN VINUVLO 2 TCWT, ZDOMMD T VA D TFE LR WS
1ZH 12, LMR60450-Q1 § i775“47\\ E—RFTY, LMR6045O Q1 ZHIMNCT D EbEH R 715X EN B> % VIN (2
i oL T, ZAUTIY, FINSHIZ ATTEED VINyyLoR) 2 A58 HEIRISEE TEET,

7547 =R TIL. LMR60450-Q1 IZIRDOWFNNDE—RIZRDET
o HEBUEETE—R (CCM), AMERNDA LA 75 VT IVETRD 112 KORZNEXTIE, B E)E #5008 Eim -t —
W27 0E

o HENE—R - BAWENE:  OVAJE WIS (PFM) T3, BAMBHIAAS T 7R BOME TLET

* FPWM E—F - BEARENIE: CCM T—R, AfTERNA L F 74 Vo7 I)VERD 112 K ThHI5E

o BNA VR ATEIERNELD O EEMENGEIZ, L X 2 —al BHERF T 5700 A0y T TR N
KT LET

s Fuay7 7Ok B—R: AT T REENMETLC, AMIBOELER ey 7 7o Mk / NRICH 2 E9

7.421 BEHE— FEIME

MODE/SYNC &£ V||_ MODE/SYNC) Z NEIDGG . A X 7ZOWERIZFTFISNET A, ZOMREEZY A4 —8 =3
a2b—392 (DEM) &B?U\iﬁ— DEM [ ZEERDBALF 27X VT NVEFRD 112 RFGOLEEIIRELET, A F 747
BN oo A0 BRHIRMEZ FElDE, LS FET 4712720, A X 72 FiIEL LS FET ORT 4 X A4 —REFi
F9, ANELEEZEICLIRET, BIREN TR5E, AV REIX—EIZR0ET, Z20%., B EHRETHLT,
Lol —3al BERSNET, ZOEEE—RE2 L ZAEREZEH (PFM) B—R L¥al—ia  LREONET,

Vsw D= ton Vour
) "o < Vi
sw N
V|N
@
(o]
8
o
> | ton | torr o thicz
c% v - >l »
out
0 | >t

tsw

ILpk
I /\ /\
%0 X 7 X,

7-6. PFM BifE

PFM EECTIL, AW A RICIVH I ar T o R fREINLT-0, H1BIEI/NS7RIED DC 47y 3@l s

BNRHVET, Vour I2BITHZD DC A7y bR TERWEA . VOUT WL T= A I —AfT £ 1X FPWM £
%I~ %{%9_2:1 ZOF 7y MARRE TR ETEET, 204 T 'Y NI EAMRFZT NAANRL F 2l —h g
5 Vour P 1% A FEE A,

Inductor Current

Vour

4 Current

1% Above Limit
Set point

Vour Set
Point

Output Voltage

»

0 Output Current Y lour

7-7. EFRBOHENBEL AT FOHAER L DOBARK
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7.4.2.2 EHERBEE—R (CCM)

CCM TIX, LMR60450-Q1 1%, £ T 2—7 1 A2/ (D) THENAY AR (HS) BEUIE—HAF (LS) Ay F %

T BT HNBIEDOLF ol —2ar®BHEBLET, HS Ay T OA R O, SW B> OEE (Vaw) 1

le @Hﬁifm’/yb AL X HER (i) (TR 72EE T]INLET, HS A/ v T L, #ilffleyy7ick->T4 7

IZENET, HS 2 F DA TR (topg) PR LS AA v FIIANCENFE T, (¥ VX EFilE LS Ay F &L T

HEZIL, LS Ay F O OELERE FIZk>T Vaw 27 7V RO FETHEHIPICAA L 7S ET, —EDOHIEE

EHERFT D720, v N —F =TI T a—T 4 FAINVEFHELET, D 1T, HS Ay T OA U Z AT T JEH
HCE|STEE L TROIDICEFRSNET,

Ton

~ Tsw ©
MR R X —4TlE, DIXHAEEICHFIL, ATEEISKEEFILET,
V
o=t ®
Vsw _ fon _ Vour
4 B tSW = V|N
Vin
§ ton torr
> d Lt -
=
7]
0 -t

itk

Inpple

Inductor Current

v
7-8. EEE— K (CCM) ICHEITD SWEBEEL A 5 Y EHRDBH
7.4.2.3 FPWM EhfE

ﬁﬁ?ﬁﬂ/\"ﬂ/%ﬂraiﬂ (FPWM) & —R T, BAM IR BB MR SRS, JAREBEHERF 0720 (& 72 % fih
LA EIEHIBRESAVET, B FHIBREIE LY MERAHIRSIVET, BXUHIFIE 2SR TITZS0,

Vsw D= ton ~ Vour
4 tsw Vin
Vin

o)

o

8

g » ton =:tOFF=

=

7]

tsw
A

e //\ """ Af\ .t
N

N N ]

\/

B 7-9. FPWM £— RE){E

Inductor Current
=
o
X

FPWM E—RiX, ROWT IO FIETEITEET:
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+ MODE/SYNC # RT v B #EHHET 5
* MODE/SYNC & GND dDfHiz VIH(MODE/SYNC) FOREVSIELEZHIINT S
o JEESNR vy 215 B aEIN H(MODE/SYNC & il Z IR TIZE W)

/AR RTC I R/ N A T R 2 B A 5 ATREME O HLEMESAME T Tid, FPWM OBEH TH AR EDME T L, /b
AT AR ERERF L £

7.4.2.4 B/ B

e/ NA VIR LI AT AR MOSFET &4 2 CEDi/ N A BERL TOES, T EEICK T2 A EED )
BURT DA VKD, B2 by ViR EDT 7 D/ N IR tonemin LV FLL A TH, LMR60450-Q1 13 H
NEFEEZLF 2L —h L ET, ZEFEBLT 5720 LMR60450-Q1 TiX, Ay F U 7 JEME A7 +— VK74 528
W& AR tonmin ZHERFLZe B EIC A ) EE A AR —RL T ET, LMR60450-Q1 135/ 4 K¢ fH]
30ns (IEHEME) 29 R —hLTWET, 7 J 2L T FrEOBIERIFICIIT DA R EAHEEL £,

V
foN = VINOXUfTsw (7)

ZZ7T

* ton= AP AR MOSFET A B

° VOUT = W EE

. VIN = AT

° fSW = X/I)/g‘\/y}%{ﬁiﬁ

7425 kAyZ77v k

Fay 7 TORMELIT, MERT 2—T7 4 P ATNVEERT DO EE i, ANELEICKTHHNEILZOLE
EEOEICHIETHZL T, G267y 7B EICBWTC, T a—T4 S A7k A7 BRI k> THIBRE
NET, 7uy 7B ENRHERSNDSE ., X 7-10 1R T I, ZORIRMEICEL-%, HAEENMETFLET,
LMR60450-Q1 %, H W EEN FREO0EFARTHOTIEARL, 70y ATV BED> ThOSBERY —7 A2 75
MNERINDETAAT AR AT OF U RFEIZIERE L E T, HBERE—T (X IXBIRICETHE, FHITRER
IO KA R (10ps) AT 2L, 7y 23 LA VA TE ST, 208 H., K/ 7O F/EICE
RILTC, BREN =7y BEEIZRB W T ERT 2—7 ¢ P AZVDPNER TERWEGE | X2 —a B35
7D A MR T LET, ANWBENHDEEOREMEBL THINT5E1vr ar 7.3.2) THHAISNTWDED
12 HAEBEIZY 7 hAZ — D IHTHEINL £,

A
Vin

torr = torr_min

SW Voltage

ton < ton_max
- >

. - >t

B E——
tsw > Clock setting

= lout % RosLs

Inductor Current

K 7-10. KAy 779 Mgz
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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 _xﬁ“é%uﬂu@@/\@ ZOoONWTIT. B

FERROBEETHMWIL T2 IR0 ET, o, BERITEH ORGHEIELHRFEL T AN HILT, &
AT LOFRREAMER T oM ENDHVET,

84 77U — 3 gl

LMR60450-Q1 (Z[%/£ DC/DC =73 —Z T, 5A D KB T, @iy DC \EZKV Y DC LA T 5720
WZEDONDZEN— R TT, LMR60450-Q1 OES A28 IR 51215, U\T@ux.#ﬁ':lllﬁ%ﬁﬂﬂf%i?

82RRMEF TV —>ar

8-1 12, LMR60450-Q1 DR FH 2T 7V r—ar Bz RUET, KT SAR T, BAWVIMIT R ES AT A X
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 —_|
J_ CBOOT
CIN J CINHF
T
Rent EN SwW , o Vour
J— COUT
PGND — \ I
R
- LMR60450-Q1 Cer § — PGND
Option 1 Option 2 Option 3 Option 4 — PGND s Rear
R A __-ye-----, | MODE/ FB
A sYe
ol el 4 “
: i: b= 0 by RT PG
! " 'l PGND I !
! P ! : 0  Rer PGND — PGND
! N 1ot
IPGND | |PGND~ | 1
"""""""" PGND —
— PGND

F7Tvar MBS a7 LRI HI21E, MODE/SYNC B %7y 7 HEERREIL £,

G a2 MODE/SYNC “Citi G172 Vyop &9 &C, HEIE—RE FPWM E—R&BIMICEI0 2 57 LN caET,

F7var 3 TN A% HBE— R CHEITTHICIE, MODE/SYNC A4l £77,

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

trvar 734 S RLTITZSN,
8-1. LMR60450-Q1 DU 7 7 L >~ A EIEE

20 RN T 57— RN 2 (DRSBTS P) 55 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: LMR60450-Q1
English Data Sheet: SNAS895


https://www.ti.com/product/jp/lmr60450-q1?qgpn=lmr60450-q1
https://www.ti.com/jp/lit/pdf/JAJSXB1
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSXB1&partnum=LMR60450-Q1
https://www.ti.com/product/jp/lmr60450-q1?qgpn=lmr60450-q1
https://www.ti.com/lit/pdf/SNAS895

i3 TEXAS

INSTRUMENTS LMR60450-Q1
www.ti.com/ja-jp JAJSXB1 - SEPTEMBER 2025
= 8-1. #R/\y o TR

F C

(khiz) | Vour (V) | L (uH) Cour (uF) Rear (kQ) | Ress (kQ) | Cr (PF) Ci (HF) (nF) | Rer (kQ)
400 3.3 [EE 4.7 2 x47 SHUNT DNP DNP 2x47+1x%x0.1 100 86.6
2000 3.3 [@EE 1 1%x22+1x10 SHUNT DNP DNP 1x47+1%01 100 15
400 5 FHEL A RE 4.7 1x47 +1 %22 100 249 15 2x47+1x%x0.1 100 86.6
2000 |5 G AHE 15 2x%x10 100 24.9 5.6 1%x47+1x0.1 100 15

(1) Eksias R
8.2.1 5 EH
3 8-2 [T, FEHIERE FRIED TG A—Z R LUE T,

& 8-2. WE/INSA—¥

TR~ fi

A EST 12V (3.5V~36V)

Hi 3.3V

i OA~5A
AT R K 400kHz

8.2.2 HH/GRFIME
8.2.21 RA v F I FEiREDEER

AT T AR DOEIRIL, BHNREFRFTEERDOYARXEDRN —R AT L720FET A TF UV AR IR T
e A F U T HBIRITFAD L, — BN AT DRDELSBVET, — | AT UV R R LT HE LoD
AL B R T A T oA TE DI D720 KDL RN RE A REL 20 £, 2 TlL, 400kHz %
FEFALE9, RT #PLORBIRFEOFEMMCHOWTIL, 2=y 7.3.3) LU TLIEEN,

8.222 A4 ¥ 9 DR

A E IR ETRIRT BDI2D D/NTA—RNIA L Z T H o ALFIFNER TT, EFEERE, BHOEY—7 V— v —JERA
OB VT NINT SAAD I K T B ERE D 20%~40% OFEPHICINEDLIONC, A X VX ERIRUET, ZOT N
ARTHIH AT REZR Iy KRBT LVS e KA B D 5 MBS NT TV —a OATH, Uy 7 VE R EZ#IR
T ORI T RAARD R KEREEHAL LIS, BOAL X 72 ZADMEERETHICIE, X8 #HEHLET, B K
WIAEIHETR) TN D=t T =R LET, ZOBITIE, K=0.3 Z®IRLET,

ViN =V V
L - ViNn=Vour) . Vour (8)
fsw X KX IgyTmax ~ VIN

ERROXDS, A FTHADET 4pH. LRV FET, EWEETHD 4.7uH ZEIRUET,

BAEPIZIE, A F 72 DB EM L NAYVAR ALy F OEFREIFRE lhs.um PA BT HUERHVET (B
HIFFIE B S IR) o ZORESTHIVUL, A OFHERHCS AL Z 7 EZDBEAFILIRNEINZIRVE T, A X 7 Z DT D3t
TBE, A HIE L RTIEFITNSMEIIR T L, A X VX ETITEEE L ET, S —E il RE ILsum &L EERGOVAN
FELDOOWVIDINIHFESN TND LT R A X 72NN 528 TEIRMENTIE T2 AR BV ET, ZOEME
IR i DR B D72 MWD REMERHV ET, LTed o T, A X I X E RS IRNIIIL TLIEE, 72T A a7 iM%
B LTA 2 7 2 I BRI S IR SBT3 a7 HRITEE | S= 7 Kb /hEWTd, IERaTIZtaen i
BRI E A R 37280 A X VX DB EM LR ZEACEET, 72720 =77 138 IMHz 2 2 58 i c=
THERDPRELZDET, DT UL TH, A X TXDOEIFETRD, EAMIGEOE—7 A X 72 ERORERELDE /NS
LIRBIRNIDITTDMENRHVE T,
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8.223 HAa FHDEER

LMR60450-Q1 7 /A AL, T —RH#E G RICEY, InW#EHO A2 72 MR EEMA SO CEfETEE
I, AR EBIFEETICHMOH BIEEHERT&RE 2 RIZLET, BAOREIL, DLTFOX5 7 EE R PEREE N IC
WA 52 F9

o EHEIRREERNMETOHIIEEY YT VDR

o ARMEENRALELEOHNEEDS —NN—Y a— BT v H — 2—h

o L—TEREME

EHFIRRECOENER | A X 7T ARIZ AR EREZMELET, 20 =M EHRO AC oI M EHEICE->TY
ANVEVTSH, DC By X AMETEmLET, HAOREETND AC Bitl, ZOREOZEMES KT (ESR) (X,
EBLOL M NBEY Y7 WIZEH G LET, X9 EHHL T FFED R EICLE Y —7 V— E—7 M 1EEI YT L
DEAHELET,

2 T
Vyipple ~ Al X [ESR® + ——L—— (9)
(8 x fsw % Court)

ZDEE
Al ='—2 Y — B =7 DAL Z I ZE

3.3V BLW 5V B ICK T HERERN R 2T U EIC OV TE, £ 8-1 2B L TLEEW, 26T,
ATUF ~ VTF LAY ETIv7 av T oI a2 AL TWET, HAJEEOREH T, a7 o Ol EIRT 5720
D% A ELT WEBENCH %1 i T& £,

BRI BEISE LN — T AR~ — DU b BB E 52012 T o T, ARHRIET ANB LR —R
FRRIE, BFE ORGEMGET DI EDO FIETHY, 77V —a & REICBATT DRNCLTE T 2 0B NHY £
T BEARMAFRINZT, BN eI 720 TP R BT HE . EEME /A XD EL S ET, &
VW= A XT ANF~100nF OHFPAD LTI A TP id, A28 750D %A RN T H A D A5
AV EARBT BOIIEH IR HET,

FEAEDETIVT a T oY O RBRFEIL, BREINTZZDaL T YO ERMEIVHIT DI NSVME T, i#
WENTTRTCOAF U ORI E RET AL —T 407 BIET AL —T A 72V PR L ET, # 8-1 1%,
#HIL—RD 16V, XTR 2> T OREFEMRT AL —T 42 T RNEL THERSN T ET, IVIRWELEER, FEH
WL —R | FITIVEWIRE KO T o 2T 586 RICEHESNTODEIVEZ Dz T o3 0nE
W72 B RTREE DD E T,

8.2.24 Aha T HDEER

AT T o3 2 SOEERHEREEZ R LET, 1 2 HIZ, LMR60450-Q1 &, AT LD AFJT7 4 NVH~D N FEE
Vo7 Va5 T9, 2 D BITEER /AR T 52T, Zvh 2 DORRIE, Bilx o7 3% H
THIETROIRMICEEEINET, Aar T oid, kb 77— a CEREND R R AT EIE., FIHE
THIUEZD 2 EDOMEIZTEHERIIN TCODLERHVET, ROELESIL TS,
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x£83. AHharvFrYy

SN IR U

DA T IR T U T RHIR AT DE AR ARG T B0 E AL ET, 2T R, i
=)L IRY LMR60450-Q1 5 A ADUELICELE L 3, A BB EOIFINEETY,
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
NDAREMEDNHVE T, T TR AL AV N AV, LMR60450-Q1 T /34 AD A 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

[3 8-3IT7RSND Cin_pwr BEU Cy DIEIE, IFEAEDT TV r—va THEMTEET, FEDANBEEY Y7 /L3
VERIGATT, N0 2L CRER AN R EEFHEL TIZSN,

D x (1 —-D) xIgyT (10)

Ciy =
IN'= ""AVIN_pp X Fsw

ZOHE:

e D=7=a2—74 % A7 =Vour/Vin

° IOUT =DC ﬁﬁ%(/ﬁ

© AV pp ==YV —E =7 ANEEIY TV

o fsw = AT T A

XM AEFEHLT BIRLIZATIZ2r T 80 RMS EiRERZ L, AJar 7o BN ANAA v TF o 7 a2 hG
TEDLIEEMERRLET,

1 Vour 2 2
[IN_RMS_max = louT X \/D X (1-D)+ 5% (m) x(1-D)"xD (11)

8.225 7— MRSy 7 aAYF 4 (CBOOT) DEFE

F—hART YT T Coot 1. BOOT Evd SW BV D RIS, A AR MOSFET 04— NE i % i
WLET, Zoar T o, REHLV—LFFTTEY LMR60450-Q1 OUT<KIZELELE T, THF A A AV LAY T
1%, 10V LI LD 100nF @i E BTy 7 a7 U 2 HERR L TQ0vET,

8.2.2.6 AIZEHNEERAD FB BET/NA¥

LMR60450-Q1 1%, [#E H I EEE—REIT A ) EBEE— R CEET DI TEET, 7 /A ADESCA]
R L& B CHlESN B EHNIEE 0SS . HEFEL—/1% FB B E 57710 T, o IEEN
VBEREATE, HAEEL — L ET T RO FB B2 & b G b3 555 EEPLIc I ERELE T, D 12
ZHERALT, FFEDOMES a4 CHRET A NBIEAHAELET,

R
VouT = VFB X (1 + %) (12)
FolE, L Regr BBEIZOD > T DIGETEL, 13 2 HL T Regg DIEZFHHELET,

FB (13)

\s
RpBB = RFBT X Vo7 =Vig

9. Regt (21Z 100kQ Ml ENAZEICHEE L TLEEW, Vour = 3.3V D4, EEDORMNE Regg = 43.5kQ &7¢
DFET, BRebITVVEHEIKPTIEIT 43.2kQ 28RS ET,
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8.2.26.1 74— FZx7— K 3>7>% (CFF) DZiR

THEL AR H N FBERE RS M B2 A%, 74— R 74U —K 25 4 (CFF) Z RFBT LFFICELE L C. @ iErERE
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 U NIERE LT+ 54 —7 0 FLAUVH DT, HEIZEL T 100kQ 2 AL CEIREEICT VT v
TE, ZIUIENRINE T, PG B OHELE T VT B EFIPHIC OWTIE, [ BN ER DS IR TLTIEEN,

WHEE S E DMOEEFIHEDT-DIZ, EFLOEOWFT GBI 5 e B £,
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823 77— 3 2 HIkR

LT OFHET, 4 8-1 IR IEIRICE A SNET . ZALDNTA—ZIT I FR TIEDVFE Ay (TRAILTEFED S
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REEL DIMENSIONS

TAPE DIMENSIONS
[ KO [« P1-]

OO P0OOD

© 169 @

BO

——s—»

| |
Cavity +| A0 |¢

A0

Dimension designed to accommodate the component width

BO

Dimension designed to accommodate the component length

KO

Dimension designed to accommodate the component thickness

Overall width of the carrier tape

P1

Pitch between successive cavity centers

t Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

cC O O O O O O OO0

Sprocket Holes

| |
T T
Q1 : Q2 Q1 : Q2
4==4-=- t-—+--1- ﬁ
Q31 Q4 Q3 | Q4 User Direction of Feed
| w A | v
T T
AN
Pocket Quadrants
. Robr—S | Ropr—o | Y Y A0 BO Ko P1 w EV10
e 547 | 2 %P mamm [EWiem) | mm) | @m) | mm) | mm) | (mm) 2R
LMR604503SVBCRQ1 \i/:V((?F'{:LNF VBC 9 3000 180 8.4 2.25 2.8 1.1 4 8 Qt
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TAPE AND REEL BOX DIMENSIONS

FRYAR Rolr— BAS

Py —VR

=

SPQ

£X (mm)

& (mm)

S (mm)

LMR604503SVBCRQ1 WQFN-FCRLF

VBC

3000

210

185

35

34
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VBCO0009A

PACKAGE OUTLINE

WQFN-FCRLF - 0.7 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

'_

PIN 1 INDEX AREA\

oo
o~

0.01

x 0-395
0 295

0.00

(0.25)
01@ c AlB
& 0.0509

i
.k
m

- !
(0.1)4 —

SECTION A-A
TYPICAL

) 0 ';“28
—~| N ~ ()
|~ S| &« ~
els] el ge
o
3% 3 s& 0.25
2X | \‘ 0.15
1 |

— —2X
N
x

&
26
S0

>
@

¢ \
e

[0.928] ﬁg}_{
?7,
N -1
(0.18) TYP . | .
0.000 PKG ¢ —*17777+‘7,7,JE7 035
' N ‘ 0.25
2 | o
0.5 J !
I
|
W [
PIN 1 —" it
(45°X 0.1) 05 035
X02 X025
01§ |C|A|B 0.1 |C|A|B
@ W@LFCLFH @ m%ru
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NOTES:

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

per ASME Y14.5M.
2. This drawing is subject to chang

e 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
VBCO0009A WQFN-FCRLF - 0.7 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

METAL UNDER
SOLDER MASK

2X (0.166)
2X (0.205)

E=s
= =0
—~ & QX —~ —~
N ~ S ~N 5 N
= e e 8 SIS .l
-3 ] 53 e 5
9 8
3X (1.451) 7m
|
(1.126) }
I —
(0.928) —— — - — - -+ — )
|

N

21
Q000 PKG ¢ ———+— -

|
SOLDER MASK |
OPENING\ ———————————————————— S

2X (0.345)  (0.928) ——

(1.126)

3X (1.451)

2X (0.25)

4X (0.25)

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 30X

DEFINED
(PREFERRED)  SOLDER MASK DETAILS

0.05 MAX
- 0.05 MIN
ALL AROUND T ALL AROUND J,,,,,\\

|

! I

METAL EDGE | i

! I

| |

EXPOSE EXPOSED/ S~
METAL \SOLDER MASK METAL ' | SOLDER MASK
OPENING ; i OPENING
NON SOLDER MASK SOLDER MASK

2X (0.3)

METAL UNDER
/ SOLDER MASK

DEFINED
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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

VBCO0009A WQFN-FCRLF - 0.7 mm max height
PLASTIC QUAD FLATPACK - NO LEAD
T
- 2 g - _
N N~ S o - N & N
ho e i e § 2 =5 <
& & e ESJ= s ¥ e &
9 8
3X (1.451) S
(1.126) | B
! | ‘ —
(0.928) — =
METAL UNDER i
SOLDER MASK \
! —— (0.525)
(0.41) —l ‘ ‘
J — I L — i —(1.1)
2 | [ B 7\ — A
0,000 PKG ¢ —— —F - — AJF— - (0.3)

\

SOLDER MASK/

e

OPENING

2X (0.345) (0.928)

L——}— 4X (065) |

(1.126)

3X (1.451)

2X (0.21)

LL 2X (0.3)

4X (0.25)

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

PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE

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

4229569/B  09/2023

NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.
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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 ©)
@ ©)
PLMR604503SVBCRQ1 Active  Preproduction WQFN-FCRLF 3000 | LARGE T&R - Call TI Call Tl -40 to 150
(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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g PACKAGE OUTLINE
VBCOOO9A WQFN-FCRLF - 0.7 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA\

2.6
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f 0.1 MIN
+ S
0.01
0.00 (0.1) 4’1 r—
ﬁ SECTION A-A
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0.01 | o
0.00 B ~
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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
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NOTES:

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

2. This drawing is subject to change without notice.

3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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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%
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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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