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LIPS FB £ PGND -0.3 20 \%

i R PGOOD % PGND -0.3 20 \%
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i IR lout 0 5 A
W TARSSE , Ty -40 150 °C
(1) AXRNEHILGENHRERENER , E5 TIBR. EEMELT , M B ESAREERRUT.,

6.4 REREE R

R
#Fagir() VBC (WQFN-FCRLF) B
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Rous 25 48 F PR AR A H 20 °C/W
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(3)  FETXFE
6.5 B S 4%

FRAE & 43710 -40°C % +150°C LIRS
. MUEEERRT,=

EVM A3 Rt A7 i A B0 A

=25°C
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FaJR (VIN BIB)
VINpvLo) (! VIN UVLO _L-7Fi Vin BT (B ) 33 35 37] v
VINyvLoF) VIN UVLO T F# i Vin FBE (1817)5 ) 2.65 \%
VINyyLog) VIN UVLO iE ¥ 1 v
VINovp(r) VIN OVP LF+iI{H F BT PFM BT T H 0 Viy ETF 35 37 39 \%
VINoveF) VIN OVP TR ;Ifjgﬁé\ PFM 58] FPWM ST 5T Y 34 36 38 v
VINove() VIN OVP il 0.62 0.95 121] v
laeaav) Vi BRI, B .3V ik TR ([ et = G Vee = 33V A% 3.55 5| WA
laasa3v) Vi B, T 33V i, g | TN 00V oS AR Vre = TV A 355 5| A
la-sp VN < B FL T Ven =0V, T;=25T 0.65 1.2 pA
&k (EN 51 )
VEN-THR) {FRE R BT BRIME Ven BT 1.15 1.25 1.35 Vv
VEN-TH(F) i g N BRIE Ven FE% 0.9 1 1.1 Y]
VEN-HYs Je P R IR 250 mV
len-Lka 188 Bt N IR IR Ven = Vin 1 665 nA
FUREE (FB 51H )
Vrs AP S A e P FPWM 0.99 1.0 1.01 Y
IrB-LkG S5 | T N\ D LR Veg =1V, AT 1 50 nA
VouT(3.3v) 3.3V [ it B FPWM 3 | FB 5| i 4 VOUT , 3.24 3.3 3.35 Vv
B3
fos o B 5 3 i ) éﬁlix;%,#ﬂ’ﬂ;ﬁ A SW fiki ] 90% Vrer I 6 ms
L A R B B 5
IHs-Lim 15 VA (L PR PR AL A LEHEE 0% 7.2 8.7 10.1 A
ILs-Lim IO B PR TRERRAR LS FET R4 {8t it PR ] 6.0
ILs-NEG-LIM R A7 R VAT PR A LS FET L b ibRAE , FPWM ik 4.3 -3.3 2.4 A
ILzcLm T e R PR AR SR EM 100 mA
Vi FB 511 k(03 el b o FET SR > 165ns , TREKEZHN 0.15 02 025 vV
HIRIEY (PGOOD 3| )
VpG-ovP(R) PGOOD it JE I 7 e FB HJE % ( T ) 105 107 109.9 %
VpG-ovP(F) PGOOD it J£ FF& A FB HLIE % ( Al ) 103.6 106 108 %
Veo.uvPR) PGOOD /& JE L FHHlfE FB HLE % ( Wi ) 92 94 %5 %
VpG-uvP(F) PGOOD K& 4 BI{E FB HE % ( ") 90.9 93 95 %
tpG-DEGLITCH(F) PGOOD T i R e i B 48 4858 45 52 81 us
tpG-DEGLITCH(R) PGOOD _LFHH Hi 4R e i i 28 4818 1.0 2.0 30 ms
VIN(PG-VALID) A2 PGOOD it fir i 1 /1> VIN VoLpe) < 0.4V , Rpy = 10kQ , Vpy =5V 1.25 Vv
Rone) PGOOD St [ Ipg = TMA 165 420
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6.5 SRS (42)
BRAEE I FAE 1 -40°C & +150°C TAESSETEE (T)) (BIERANEIT ) o S/ NI KBREIZE MR BEH RIS HHRE S 40 b

Wi . MAMERIR Ty =25°C &4 Nl GEis RIS EoriE |, (Uits% . BRIERH Y,
VeEn=5V , Vour =

3.3V, Fsy = 2.2MHz

PLTR&MHHER @ Vin=13.5V,

2% \ Wik | BME amE Bk
FFAAE (RT 51 )
fswi1(FPwm) FF4% | FPWM iZ4T Rgrt = 15.2kQ , 1% 1750 1950 2150 kHz
fswa(rPwm) FFRHE |, FPWM iz1T Rrt =32.8kQ , 1% 900 1000 1100 kHz
2 ( MODE/SYNC 3] )
BN FPWM ¥ VIH |3\ FPWM [ SYNC 5| il H = 0.85 \%
BH FPWM [ VIL B H FPWM f] SYNC 5| i H e 0.35 \%
VIH(MODE/SYNC) MODE/SYNC #ii X\ i HL~T- [ B 1.3 Y,
VIL(MODE/SYNG) MODE/SYNC i M H B 034] Vv
teLkiNgToN) AR A5 5 (A B /N IE Jok b 9 150 ns
TCLKIN(TOFF) A [ 2545 5 1 e /N Btk 98 i 150 ns
HRE
Rps.-oN-Hs il FET 55 i pE 35 75| maQ

lsw = 500mA , Vaoor.sw = 3.8V
Ros-on-Ls &M FET ‘il pH 24 50| me
ton-min @ o S () lour = 1A, Vi = 18V 30 ns
torrmin @ 5 S e 1) Vi =4V 110 ns
kMt
Teo L) IR ) £ 155 165 176 °C
W RIE 156 °C

(1) FEYERAEST L VINgyLowr) 9 2.5V (fRAME ) 13V (S88UH ) / 3.4V (BRMH ) |, VINyyLony ¥ 0.6V (St ) .

(2) KL=
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7 VE4H B

71 iR

LMR60450-Q1 & —#K =20 3V £ 36V #K 1Q [F5 M4 ki fds |, Al sLBl @ R % AL EMI. LMR60450-Q1
BRI 980 2B AR e T T TR PR AN TIE R A R R A K PR E BRI A 28 77 i AR IRk /N LR LMR60450-
Q1 #3F 776 AEC-Q100 AxifE , H AR s 458 150°C | JEH T ZR ™87 19 IREH M .

LMR60450-Q1 $&4t T — 2 SCh Rt | SCRFARHE BT 75 1847 25 AR S B et Rig 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

BN AR B — 0 RT3 MOSFET |, BfEf it mil 5A Mfi i Fifl. LMR60450-Q1 HIFT A L5 # i
FEAS S B D ] e R S BT e, VAR TR AR S LA o ] R S VB R E Y
AT AL S E | 20 7T 4 3.

LMR60450-Q1 $2 (i Z R LRI Thfe |, A& ™07 N (U BRARIERE . Seimt 5| LA A e fe Ik , D1 b RIS 7 6] A o o 1 I
BN, iz aE g R 2 g U B . AR VINGypr) B, 1Z ST 2EH FPWM JF5% , MBS
1A B AT A i P R A e N RIS S A O L R AR . O AR T OE | IE AU LMR60450-Q1 7E 2% H
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
T H ) BRORT 28 % T . i i i SR A 1 9 T FR AT YY) HotRod 2% |, Al scBiik EMI HRE | FERILIRER
RN 7 AU B AGIE

8 FEX IR 7 Copyright © 2025 Texas Instruments Incorporated

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


https://www.ti.com.cn/product/cn/lmr60450-q1?qgpn=lmr60450-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSYZ7
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSYZ7&partnum=LMR60450-Q1
https://www.ti.com.cn/product/cn/lmr60450-q1?qgpn=lmr60450-q1
https://www.ti.com/lit/pdf/SNAS895

13 TEXAS

INSTRUMENTS LMR60450-Q1
www.ti.com.cn ZHCSYZ7 - SEPTEMBER 2025
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

Power-Good ¢ ]PGND
Logic

COMP
I\ :
Fe ] } %
FB Detect
| l
7.3 Fpiu

7.3.1 FREFIX EHE (UVLO)

LMR60450-Q1 FA i isfie M/ TR 85k (UVLO) Tkl , KT AEOS AR EN 311 b 60 Fi TR B8 E 1) b R R oy
R LT, B L EN AT PGND Al IR 1] Fh R 24 SR A ML EFHRUEL Venme ( B8 A
125V ) o iR Venrir) HIEHITHIE VINGy o) SIS , SERETFIE 1 7.3.2 tBTA MBS 2051

LA EN 51 BIAT PGND 51 2 A o IS PR = AL RE R AR BUAE Ven-th) TV (HERE ) BIF , EN ST 4
AET .
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VIN F1 PGND 2 [a] (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
B EN BIHE , E2E 710 FER 1 M ER 2. WRAFE VIN UVLO IhEE |, 7l EN 5| EBERE]

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

* VINwmeoff %78 LMR60450-Q1 < it (% A Hi
* VINiyrm-on %7~ LMR60450-Q1 Sl i {4 A HL T

VIN

Rent

EN

Rens

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

7.3.2 HKESYFMIEIEF R

LMR60450-Q1 i HJ 4 Jm 22K 9 1k J5 20 393 180 i b e o b R KR A o 903 Bl TR E Y B [ 72 9 6ms (AR
fd ) - BIfEfE LMR60450-Q1 #31FJo F - A thdm A7 AE fL s, i asfh th BB IEH s AT .

3 LMR60450-Q1 JEREHH 30741 , iEmE VIN F1 EN 51 e 06 21050 5 8 5d VINgyLowr)
VEN-THR)e EKEERMEIE | BBl AR | JF Bt A 6ms (L7 ) PR SIE K

2N FL B A PR B R LR P ORI SRR B RPN R S ERERA A RIS .
N HLIRSEINE , ot R IS LS 0 Bl 0 R0 AR [R] B0 AR5 3 0

[ - |
i )
| EN (2V/DIV) |
/jﬁ'—
VOUT (2V/DIV '
B ( ) ﬁr—‘ﬁﬁ:‘/ —
PG (2V/DIV)

2ms/DIV

Bl 7-2. fEREEKE3)

10 R 15 Copyright © 2025 Texas Instruments Incorporated

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


https://www.ti.com.cn/product/cn/lmr60450-q1?qgpn=lmr60450-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSYZ7
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSYZ7&partnum=LMR60450-Q1
https://www.ti.com.cn/product/cn/lmr60450-q1?qgpn=lmr60450-q1
https://www.ti.com/lit/pdf/SNAS895

13 TEXAS

INSTRUMENTS LMR60450-Q1
www.ti.com.cn ZHCSYZ7 - SEPTEMBER 2025
7.3.3 L RT #THFELFE

EAE RT 5] IF1 PGND 2 [8]f Hi FHL 25 FH T-7£ 200kHz 1 2.2MHz 2 [A]i&+#% LMR60450-Q1 B E fJT RN
BOE RT R R LMR60450-Q1 7E3E 4L F A T 24T FF 48 A AN AT R & A IO SRR o 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|/

LMR60450-Q1 1] MODE/SYNC 5| {2 — AN A 51, F Tk Beds s 17 CEe T AR 5 A MM 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 = : W& 51t in7E MODE/SYNC 51 I A= 508 55 o AMIIN i {E 5 BB A 055 T 8K T RT
FLBEL 2 BB A . AERIN B ) o F P L UK T EEE T Vi ok o AN B A HP 6 200 T 8055 T Vi ok
AR AN I 20 R A e R MODE/SYNC 5| BRI e W B4t oL IR A 76 44 2R R 3EA T
T, I HAS SRR SR TN R B A e i T A BRI e st 2> S i 2] MODE/SYNC 51 IS 5 i 4H
VLR, #8040 T SYNC KBRS | Bt AR 7E FPWM KLU Fig A7 —H . 5 ARG E , AT ml DAZE A 47t
TSR UL AC it n ) MODE/SYNC 51 I ¥ 455 o

BAEBATH N Z MBI , BN AR SYNC (55, & 7-1 108 T Bk ik B
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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

R TR EEBATRA MY, &5 TR E L, AT SEBLE e 18T k. 0 T A s, ol
ALK E PGND BALE Vi ppwm BA R o X F FPWM 3K, %5 AT G822 RT 51, 08 4058 b R 4
ES) VIH_FPWM VA b SEZ R Al T

7.3.5 ZH B IELFE

LMR60450-Q1 7o H /¥ LMR60450-Q1 It B S AC & D [ e s nl i A | BARER T2 5 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

Rppp = X RpBT 4)

VFB
Vout — VFB

Her, Veg % 4 1V,

FB

g RFBB

— AGND

B 7-4. TIEFT Vour FIRIRFEFEZS R E

7.3.6 AJRE

LMR60450-Q1 1 i 1% /1™ Fi, It PR AR A R 552 (8 405 it o 1) 6 SR PR VAT o K 2 B PR g v 00 e 1 PV BRAEL (Iis-Lim)
AR A BRI (ILs.um)e IEE] lys.um 5, S50 MOSFET #45CHT , M MOSFET #4538 , B3| fi /& 2% fi it
BEZE lgm BAF o BLERAE T SBOF RIMRFEK |, FOVREIRBRAE . B T4 U AR IR BITE lusum A1 s Z T8IV
e, DR KA PR A B PR AN 2 TR (T35 M8 SR 7 R T KT K R R R U R R
BRAR . dn 46 R BRI 0675 FB 51 LIRS % Ve BUF , S8R NI aBis. s 7.3.7.
LMR60450-Q1 & 528 T St LG FRAE (ILs-Neg-Lim) » EABR KM MOSFET wJ LAE N I H i i o 8 3 471 BR A
J& , {0 MOSFET I

7.3.7 Br&EE

R 1R RS B A L R IS BRI TR | SRAE T R . BRI R 4, LMRG0450-Q1 #5-4x Sc trar Hi I
245K 85ms , SR )5 LMR60450-Q1 3l i 0% 7 2h 4k R 1817

LMR60450-Q1 7Ei# & LA T A J5 #E AW 2z 171K

o HIRHFIIE e
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* FB 5l EMHEEREFEZE Ve LR

Wi B3z A7 4 R R AR TT O IR BROTSC A ) , A8 2 2l 3 I i A s o4 9 29T 5 10 8 E s il B0
W RS, S F S NBUR SR IER R 3. A RBURSIMTEAE R , ST 7.3.2

7.3.8 BIFIEET)EE

LMR60450-Q1 ) FL I 1= 5 T e I FH 6 40t P R v B N A R oA RS | AT B T3 R o AT
PRI ez . IR — TR ThRE | WA PG SR R B S B (A A — A B AP AR RS L. R
bR R B SRS ERE T

FEHR B FF 51 76 UG AR N B ETEE Vineevaupy AL, B IE W4 A 2. W2 XM E PG

GND 2 [alff R FE RS R R B T RS E N . B P E S fak i B EA TRSEE R, mZEKE

PE SRR BHEAEREE A %S — AN PRk R R A |, DA RS R B0 A BRI ik A

Z5m PG 5| iE .

LV |, PG 5l e hiL

o kT PGOOD ik EFHRME (Vpg-over)) FIFFEERTE] 2205 tpe.pEGLITCH

o s R EREMCT PGOOD RIE T EBIME (Veg-uver) FIFFEEN 7] 204 tee.pEGLITCH

TEH i W 25 K PG Sl R BRSPS |, PG 51 TH B S AT R FFK P 27> tpgpEasserT BURZT 2ms (i

};@{E ) o é}tl‘i tPG-DEASSERT ZE , %‘@jﬁ%/@“?%ﬁ:zﬁjﬁgi?ﬁ PG %IE*D EEH_S :

o RN RIEMEES RS, Sl S A BT E T PGOOD KL ETHEIE (Ves-uver) » I HARFFER K LT
EAEED (VpG-ovPR)) DL HIRF SR 8] 2204 tee-DEGLITCH

o BB EE R, AR BT PGOOD ik T B BIME (Veg-over)) » I HARKRFER L T F%
BIME (Vpg-uvpF) PA_ERIFFEER ] 20N tpe.pEGLITCH:

VOouT
A

Vee.ovpR
Vee-ovp(F)

VpG-uvP(R)

Vee.uvp(F)

PG time

tpG-DEASSERT

High = Power Good -

Low = Fault >

tpe-DEGLITCH tpe-DEGLITCH
tpe-DEGLITCH tpe-pEGLITCH

& 7-5. R IEH BME

7.3.9 B4

JEATR B R A28 78 B B ] 5 AR AT 1) 3% F 58 55 AR AR T Bl PN 20 B3R S SR B A A ce AR T (e R B . 7B
% LMR60450-Q1 M KRZE ARG, Al UK i FF o S5 R A1 J LA W R A% S R 5. LMR60450-Q1 #5 FF %
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WRY A RT A @8 SR L I 20%. 4R RS | L8 LURAUS 1T , RT HPHAR
BUE R IF RN RIS TT RN AT IR

PUR SR AE B i R, T ST AT

1. AhERRSSb i in %] MODE/SYNC i 1 .

2. BB TN BE N7 AR | 128 E 2 P .

3. BPEPE T AR AN - ST O S @R AR ton-mine

4. HEEAFERT |, WAERMENARNE - S8 4E PFM AR NI | kAT H. £ FPWM BT |
B BEA 3R, BATHA TSRS .

7.4 BB
7.4.1 XBF

FEULMEMZAE T, LMR6E0450-Q1 #5255 W Ak 22 K A #5 Fi B LA S B4 BT SR i B4 v AR A P 5K

1. ENAKT Ven-THR)
2. VIN &7 VINgyLoR)
3. Sl Tep

FE, ERFEMEFIRR. WA, PG EK %N B E VIN PG-VALID) AR FRIE SRS
7.4.2 TIE#E

HZ EN SIHHBE LA E Vennr) L BINEERIE VINgyog) » IF EAFTE R ML #EE % 0F , LMR60450-Q1
,JLAAL?IM;-JE Ja H LMR60450-Q1 f 8¢ 18 #. 77 52 K EN %Iﬁiﬂé%ﬁu VIN , IXFf AT PATE i 0 e\ s e
i VINyyLor) B SE3 H R 3 .

fI{lﬁfiﬁ—F LMR60450-Q1 4T LA Rz — -
HES @R (CCM) « S LR R T FUBRES IR S — I TR 5GP [l g
AR - BAAEISAT © KRS (PEM) |, JFRARERAE R SN P2
FPWM # - B #z1T : CCM B« s IS T U B L Im SUk 1) — 2 i)
SR B TA] - AE i N AR R, R ORI S BRI DA ORHR R 5
FEREAETA 2 BT G A2 DL ST K PRS2 b sl /)N A\ Rt 2 T ) s g et
7.4.2.1 BEBRET
i MODE/SYNC HJE1KT VIL(MODE/SYNC) , A e RS P AR R — RO ARE T B
(DEM). M/ T RS SO R — 8, &k 4 DEM. HRSHAE RS ZHREH LTS , LS FET
KW, MRS IRIREA LS FET Mk g . AR EMmABE FREEMETE |, SN EEE. K5, did
T EEPRARLIAS S  IXAIE AT R AR Bk b A3 1) (PFMY) A5 G 1
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Vsw p= Jton Vour
A - tSW V|N
Vin
@
>
£
S
> | ton | torr o thicnz
Vol I~ -
out
0b— | _ | I
- o >
[
A
€
g
3 |
O ek
s
S lour
2 o0 AN v ey t

& 7-6. PFM #:4E

£ PEM S ATHE0T |, S th s i /b oM BE e it mT DAZE St B I R B BOE B RS . 2R
Vour LRZER M AW, WA AAE Voyr B FPWM A3 A AR UL 50 BRI BH BR 1% W A% - 1% 0m A% 18
AN I FR AR AR Y B Vour 9 1%

VOUT
[} 1 Current
2 1% Above Limit
§ Set point
3 Vour Set
g Point
0 Output Current Y lour

B 7-7. B3 T RaAS B S IR R R
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7.4.2.2 BB (CCM)

£ CCM # , LMR60450-Q1 LAk ) 525t (D) Fi@ A &R m il (HS) FMEM (LS) FFo% , Mifi $& e 1% i
JEo {E HS JFox S , SW 51 I E Vow #EE1E KL Viy , HEES T L DR . HS JF2¢ i 2
WM. fE HS FFREHIIIA] topr , LS FFoRFT . HLUKES FEVRET LS oG |, X 25 Vaw BT LS JF%
P ) PR Bh B 7 DL R o B e B IR BRI o A EL AR FRIE E S LR . Dl HS JFRAETTF SR A A 1 5
T A E X

— Ton
~ Tsw (5)

FETIRFE R IR e et , D St i RELE , 54 E AU L

V
= VN (6)
IN
\(SW _ tov _ Vour
1 T otew -V
Vi N

S

a

§ » ton =:tOFF=

=

n

Inductor Current

& 7-8. ELFIEM (CCM) T i SW H FE Al L /RA% IR B T
7.4.2.3 FPWM #4E

255 1 AR 58 P ) (FPWM) B0, R A O DRAFANAE . O 1 ORFFAIR |, Fo VA PRI B v L A i L i
S 1) LR 52 S5 1) R AL SR A LR PR . 15 2 A TR

Vsw _ ton = Vour
4 tsw Vin

Vin

fon | torF

SW Voltage
A
y

Inductor Current

E 7-9. FPWM #EAT

AlE I AN E— 77 S FPWM #5K

+ ¥ MODE/SYNC B #&i%EH: 3 RT 51
* {£ MODE/SYNC #il GND Z [Alfiti il KT Vinope/sync) FIFMER L
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o MEANIE H MM B E S (S0 MODE/SYNC 5] BIFE#] )

FE R R I 5 0 I [ R A G IR AN (8] AR AT 26 1R R, BIMEEAE FPWM U R ig AT | SR B8, DURRRR /D
I A o

7.4.2.4 BSE 3@ H

BRI [R) 2 F i 0l MOSFET wJ DAG i ) i /NN R B o BIVASE g A/ LS o TS B SR G Bl I ] /N T4 8 SRR
() e ], B tonovin , LMR60450-Q1 /] 1 5%t fi 5 . LMR60450-Q1 38 i 47 3% JT 5514 R 35 AH ]
oA R LG, RN OREF tonvin (-3 I[] , AT SEBLIE A . LMR60450-Q1 W] S5 1 fie i S8 I 18] 0y
30ns (($URUAE ) o {3 7R 7 T UGS AE E AR SR T B SE e 1)

_ _Vour
tON = Yy x foy (7)

Horr:

ton = —I%MU MOSFET SidiH [g]
Vour = fith M T

VN = LPANGENES

fsw = 9?9%%%

7.4.2.5 k%

JEFEISATHOE SONARA 75 MR T B DLSEELI &5 o 22 LU RS N i R b . fE20 58 IR R T, Atz ke
RTINS 18] ORI o A RIZBRAEE |, W R EEORRFI A | farh & N BE | G B 7-10 s . LMR60450-Q1 A5t
VR LS R B TSR v T O G I [R] K B IN B R SE SRS, B AR BT (I A RS . IR B
FELJRK s LA R 1 K2 10us FOTIUE B oK Sl 1) J5 , NP el al BT a6 — B R . PRIt , — HL el TARFE SR %
Wit Ia) , Fres 2 IR AE P I Bl TSI, AR TR URIFIEE ., IR TR B fE5 A F R
InE S BOE /S RSB T 7.3.2 TR USRS FEEE N

ton . Vour

D=
“SW tSW V|N
Vin
o -
o torr = torr_min
8
S
= LON < tON_MAX‘
3 - >
(- >t
= lout * RosLs —
tsw > Clock setting
i
c
o
5
(@]
S
©
=}
©
< o0 >t
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8 N L

&iE

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

8.1 MR

LMR60450-Q1 /& k[ s FLIL/ B AL e s 389 K S50 i 1) B UL PR S B 40 N BRI BLIRU AL, oK PO
N BA. THEIR LR Bt id Ry LMR60450-Q1 ik #E o it

8.2 LRI

8-1 7k I LMR60450-Q1 F UL RN T LR o iZ 88 1F B AE S MANECIF A R G S BN IR TAE. & 8-1 1tk
HNTTHRR | R4 7 — e WRCE i s 2 oA

VIN
VIN BOOT
Cgoor
Cn L Cwwr L
T T T
Rent EN SW ! Y Vour
PGND — | ICOUT
: il
- LMR60450-Q1 Cr § — PGND
Option 1 Option 2 Option 3 Option 4 — PGND Resr
A L S SR— o[ FB
T T swe
I I I
: CLK : : Vmop : i J_ : i i : Ve Rres
| i: Plo= 0 ke RT e ||
! " 1 PGND 11 .
! P ! | 0 | R PGND — PGND
| — [ — yTTT Tt
'PGND 1 |PGND~ | L
""""""""" PGND ~
— PGND

T BEHMTR B ERD | 15 B P55 MODE/SYNC 5.

IR 2 £ MODE/SYNC 3|1 L ini&E 24 4 FLJE Viop » ™I E E B FPWM L2 [0 3h & V14t .

I3 # MODE/SYNC #:tth , LLfE A Mg 17 84F

I 4 ¥ MODE/SYNC #%#:3] RT , LA7E FPWM #i Fig4r 8.

HIES T 7.3.4.
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R 8-1. HEKIERR

F C

(kHz) | VourV) |L(uH)|  Cour (#F)"  |Reer (k) Ress (kQ)| Cer (PF) Cin (1F) (nF) | Rer (kQ)
400 3.3 [HE 4.7 2x47 ARl DNP DNP 2x47+1x01 100 86.6
2000 3.3 [EE 1 1x22+1x%x10 AR DNP DNP 1x47+1x0.1 100 15
400 5 "I 4.7 1x47 +1 %22 100 24.9 15 2x47+1x01 100 86.6
2000 5 w1 1.5 2x10 100 24.9 5.6 1x47+1x0.1 100 15

(1)  HEHEE
8.2.1 i ER
* 8-2 fefit T VR BT BRI S8
x 8-2. it

B 1
N HLIR 12V (3.5V E 36V )
S HUE 3.3V
B H LR 0A % 5A
FF AT 400kHz
8.2.2 IFH R i T FE
8.2.2.1 PR

TEFETT AP IS T BT e R AN AR R o BURBITT RBUR R BN RIIF SR |, 2 SEILRE v (9 3R
G AL, BRI IR SO VR A B0 K HLK 3 A g %%‘r%ﬁ , IR Tt IR 5. ARG,
T 400kHz. A% RT AFHEHERRHEAER , 5ESH 75 7.3.3,

8.2.2.2 H /KRS LAY

PR MV AT L AL R I 5 R B IO S 8. FRUBME R T AR SIS A7 J00 ) AR A W 1R B ST AT Y, I8 e o ek
it FRT 20% 5 40% JEHE . TEER , OO BT N T AT R R MR AR N RS RN, s dk
aefhii. RN 8 FTHI - #E P A R B . B K HR 2 U RSB A e Lo IR P d K = 0.3,

ViN =V V
L—_ViN=Vour) . Vour (8)
fsw X KX IoyTmax ~ VIN

R T A ST U 4 1 H. SEFRPRAE( 4.7 u H.

HARNGOUR , RS A EUE iR 2 D 5 mODT R BIRIRH Iys.um —HEK ( RIES B #0071 ) o« BLRST AT
O RIDASE 5 i 1 6 2% 40 ) RS AN S M 2 SRR AT I, TR BB — AN R R AR E , BB B BTt
FER DL EIRHE HIRIRAE ILsm B 72 FRAR AR A RS, |, (E PR R JR 2 2 A L Y TG BT B BT DA

FIREFEUCIFBIR . A SV BRI SRR AR HME’JEEF!‘Z%‘%E\%#E% A HAVREE | (EDE S EL R
O FAT AR WL IRAE . BRb LC BAT 20 MR, SCVRAE e R T8 R AR (U2 it . (BAE R T R4 IMHzZ
RIS, SR G A 2 NG HE . EARTRHOLT Eﬁzﬁgéﬁ’t@%u %‘bﬁﬁ%‘cd\?‘iﬁ%‘cﬂﬂ“E‘J%jcﬂl%ﬁ%@EE
8.2.2.3 iy A AR LY

LMR60450-Q1 %% F Ay IR FiL A5 A2 M) 7 5 0 VRAE 9 Y00 B 1) LR A L A R A & 2% 1 R s AT . S s il T
FEISAT WA ARSI s (0 P T o i AR S LA SR PR RE DR 3, (9
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FERSASISAT NG, WS ) BRI = A I o 12 = A HELUAE PR S0 7 0 A s F B B, T L UAE 0 20 WU 22 £
o AN H A AT BURNZ LA A S50 B LB (ESR) #2580 H HL RS0k . ] 7R 9 SR 4 e
f H) VR o G 1A VAL 1) ) PR R SO

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

Horr:
Al = FRJECES e AT UG I A1

A 2% 3.3V M 5V Hay th FUT BT R S gy Y AL L S BER 8-1. fEMURGITh , T TP 47 uF ZRBER R
Ao T HAd g T, W U H WEBENCH 1 Jyie #5400 HH HL 2R E (16 A

SEBR b, i R 2 X R 2 o S AT AR A P RSO R e Dk A R I R P B AT ] 45 S BT (1 B
BT, LAURAAE N A BNA P AT SE . B T B (0 H sB A o TBCE 7 fan i (/N R e il R e A B T
PEAR AR 7 . InF 25 100nF YR Y /N 58 RO g e L 7 4 AR AT B 08/ 1 FL s A Fl AR s 2B RN SR I
R

RZH PR AP A A N T R AR AUEE . 55 R & TR F A S BRI AR RERE L il P P AR F I
BB AR 3R 8-1 RE 16V XTR JTEZ A S B AU SR B, i RAE A€ B AR AR R EUAUE i
FERARR A E , MW R LU A H E 2 R A s

8.2.2.4 By N\ A ARSEEL

BN AR BAT A EEL RS - E e R > LMRE0450-Q1 I 2 Gekin N B AR I N LR S0 . HRGR kb i
WS o IX A D AE AT I A ) A AR R RO S . B D R T R R RN LR R E N AR %
{ERIF BN R P . 1520 LT R
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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 LMR60450-Q1 #$1F I E . (B IR A FE R . EmPERRIRS5 | W R RAEREAT 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, AIE RGLEMR LR M TIBITR E ARG . N (T1) @i, 7£ LMR60450-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

4 8-3 HHLUNN Ciaie A1 Ciy (ELFTFI A B . 75 35— 0% A PRI SCI , T 77k 10 o520
NS

D x (1 -D) xIgyT

Ciy =
IN' = ""AVIN_pp X fsw

(10)

He e

« D= 5%tk = VOUT/VIN

IOUT = Ei}ﬁﬁﬁtﬂ CEV

AV|N_pP = WA [A) a0\ L R S0
fow = JTRANHE

AE TR 1 SREUE TR i A FEA S0 RMS RURAIVEE , AR RAm N FEUA 25 BERE S (it i A\ T O FRLIAT .

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

8.2.2.5 H¥4$HLA 3% (CBOOT) #%&H!

FI28 48 Cpoot IE#%(E BOOT M SW 52 [a] , Aymifll MOSFET 42 (it ffif o 7E B I SRS DL T
P12 A e I ELTE R AT REHEIE LMR60450-Q1 (AL B . TI &I —4> 100nF bR A &% , R ZED N
10V.

8.2.2.6 SCHRF T H R ) FB 7 hdé

LMR60450-Q1 A HC &y AL e 8 rT 8 e B B 0E 17 . Wil ss i SisemEemtmE , AFHE
HrH R B RS FB 5. M FE B LA e R, R RN 2 v R FRLBEL A IR RS DA FB 51 EIE A
R SR E R . R 12 Ve R o R SR L R .

REBT
VouT = VFB X (1 + m) (12)

o, WER C R AT Regr , ATEH] 725K 13 715 Regg MI1E

VFB

VouT — VFB (13)

RpBB = 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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WEJE o FEAd AT A 2Rt AT SEIGIT | &/ BT 17 25 a5 (1L Y F5 71 e BT D BT O Heas A5 vy 15E -0 B
H.

8.2.2.7 Rpg - PG _-hiHifH SR
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8.2.3 W/ Z¢

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

=12V, Ta = 25°C,

95 95
93 ﬂ,\\ 92.5 - — ]
91 P N 90 , =
== N 87.5 A ]
x 87 — o g ss / ,/
~ - EEE /—’ ~
> 85— 8 gos _—
5 83 / g ° /
) . k) A
S o1 i Va4 5 2/ /
- BV 775
79 = [y 1/
77 — iy = 8Y 75 I / — Vin=8V
IN = — V|Nn =12V
75 — Vjn =12V 725 Ny
— V|N =24V 70 I IN =
73
0 05 1 15 2 25 3 35 4 45 5
0.001 0.010.02 00501 02 05 1 2 345
Output Current (A) Output Current (A)
Vour = 3.3V Foy = 2MHz izt = Auto Vour =33V Fsw = 2MHz Bt = FPWM
R = & 8-3. F - FPWM
8-2. M #E - B3R 8-3. X% R
97 97
95 / :\ / L1 ———
94 /TN 93 / e —
93 s e 91 / —
— 92 L v T\ = 89 / /
) pm— — - 4 &)
S o1 /N\./ |L—T N / X I /
z 7 LA / > 87
€ 90 & I/ /
S 8ol — / S % [1/
o 88 EP=Nd o 83
87 —— TN | |/
86 __/" 81 I
85 _— V|N =8V 79 — VIN =8V
7 — Vin=12V 77 [ — Vin=12V
84 — VN =24V l I — VN =24V
83 75
0.001 0.010.02 00501 02 05 1 2 3456 0 05 1 15 2 25 3 35 4 45 5
Output Current (A) Output Current (A)
Vourt = 3.3V Few = 400kHz Kzt = Auto Vour = 3.3V Few = 400kHz Bz = FPWM
& 8-4. M F - BN & 8-5. 2% - FPWM &=
3.36 3.36
—V|N:8V —V|N:8V
3.35 — ViN =12V 3.35 — Vin=12V
— V|N =24V — V|N =24V
3.34 3.34
S S
o 3.33 A o 333
2 \ 2
S 3.32 \ S 3.32
2 3.31 2 331
3 0\ 3
3.3 3.3
3.29 3.29 ——
3.28 3.28
0 05 1 15 2 25 3 35 4 45 0 05 1 15 2 25 3 35 4 45 5
Output Current (A) Output Current (A)
Vour = 3.3V Few = 2MHz B3k = Auto Vour = 3.3V Few = 2MHz B3k = FPWM
e phe - N phe
& 8-6. MEMLKIAT - HIEK & 8-7. MEMLHIFT - FPWM A
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3.36 3.36
—V|N:8V —V|N:8V
3.35 — Vin=12V 3.35 — Vin=12V
— V|N =24V — V|N =24V
3.34 [\ 3.34
s AN\ s
o 3.33 o 3.33
g N\ g
g 3.32 \\ § 3.32
g 331 \ g 331
(@] (]
3.3 N 3.3
3.29 3.29
3.28 3.28
0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
Output Current (A) Output Current (A)
Vour = 3.3V Few = 400kHz Kzt = Auto Vour = 3.3V Few = 400kHz Kizt = FPWM
& 8-8. EMLHEIATT - HNER &l 8-9. AEFLERIATT - FPWM BEX
3.4 6
L | _— V|N =12V
3.3
5
3.2 ~—
=21 )/ ~
[0 3.1 =
g1/ 2
° 3 S 3
S/
2 29 i
3 S 2
2.8
/ — loyt = 10mA 1
2.7 — IOUT =2.5A
— lout =5A
2.6 0
3 32 34 36 38 4 42 44 46 48 5 85 90 95 100 105 110 115 120 125 130 135
Input voltage (V) Maximum Ambient Te mperature (°C)
Vout = 3.3V Fsw = 2MHz i = Auto Vour = 3.3V Fsw = 400kHz LMR60460QEVM ,
TR
A 8-10. [EFF 2%
B 8-11. Fath IR 5 RRIMRIE L AKX R
Output voltage iac) Output voltage {(ac) ‘
200mV/div 200mV/div (\L
| ’ Jo '
|
il
| , | |
| Output current Output current
2A/div | \ 2A/div \
i "
50ps/div 50ps/div
ViN =12V Vour = 3.3V 17 = AUTO ViN =12V Vour = 3.3V 1 = FPWM
Few = 2MHz louT = OA % 5A Fsw = 2MHz lout = OA % 5A
& 8-12. HEBEA & 8-13. PSS
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B 8-14. a1 SR A Y i RS0

Switch-node voltage
f N i y N - m Mswdnm I o W o Y o SO NN o Y
Switch-node voltage ’ ‘ { \ ‘ \ 1
Al { - { 5V/div 1” ‘ I | \ L | ‘ | \ | }
il L ]l o =
Outpg:):s\l/t:jge @) Output voltage (ac)
. T N s 10mV/div
Tt w B =N MW"W*A“W\‘M MWW\‘ L W'"‘"\“r”““%w“‘wfm"—‘wuww ol
/ ! | 1 ]
N \
/ ! T I P e
; \ ’ \ Ind:uc;tz;d(i:rrent | \ / \‘ Induc:t?rl furrent
! 500ns/div 500ns/div
Vi =12V Vour = 3.3V B = AUTO Viy =12V Vour = 3.3V i = FPWM
Few = 2MHz lout = 25mA Few = 2MHz lout = 5A

B 8-15. FaaSTT o< At P IR S0

P . Ven (10V/div)

Inductor current
2A/div
——— -

H Ven (10V/div) |
e

Inductor current

f SA/div
S e

. __J__ Vi (5V/div)
e ——— T o I,

r—l—-lll Veg (5V/div)

&l 8-16. 7 50mA SR & M T S B B AN S B2 il

Vi ! /"r Output voltage
Output voltage | 2V/div
N N / u pz\</ /‘:j?v ageE k /
Sms/div 5ms/div
Vin =12V Vour = 3.3V #ix = AUTO Vin = 12V Vour = 3.3V i = FPWM
Fsw = 2MHz lout = 25mMA Few = 2MHz lout = 5A

&l 8-17. £ 5A HTERF M T LB BT H]

A A
1 Inductor current
‘ I ‘ 5Aldiv
! s
Output voltage «
1 2V/div
=
50ms/div
ViN =12V Vour = 3.3V R = FPWM
st =2MHz IOUT =0A
&l 8-18. JEERIT A

Vi = 12V Vour = 3.3V Fey = 2MHz
lout = 6A

& 8-19. 445 EMI 55 CISPR 25 [Rf ( ¥fa : I&fEfS
5, 86 THRES)
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2.2uH
IN+ O VY YA O VIN
_|22pF | 22pF _|22pF | 22pF | 47pF
T T T T VRN
IN- O O GND

Kl 8-21. #EFEHIFIA EMI JE3E 2%

Vpy = 12V Vour = 5V Fqy = 400kHz
lout = 6A

8-20. {55 EMI 55 CISPR 25 [R{E ( #fa : W&fEfE
5, 86 FHES)

8.3 HFAMHRE
SN IR R D BIRT & A BIR R TR . bAh | N IR TRE S 1n) S AR AR S RS SR AL AT IR RO N AR . T RA
5 P 2 2R A 51 g N HL o

_ Vour Xlout
IN= Vi (14)

Horr e

IR B A E I K P EL PCB A 4 e B A\ ra U, D75 SRR TEH | DASEIL PO TR RE . S\ FEL SRR A A2 iR
A FE BE AT BE 22000 A Ik 2 OIS AT 38 O B2 . 35 2B LS IC ESR PRSI N A S I 4E &, "R R BB i IR B
B, ANITTERS I 5 B N\ i AR T A o A 2 S BB AL Bton 2t i, w5 A AR B AR 2 S 2L VIN 51 E RS R
B QRN TAR R B /NN LT, SRR B S BUR IS 3 N S I R AL AR RS R, fe iy 1) 70
o IR N R SRR AR Z R O ER I, B DO R R B N\ A A S M R R AR PR . IR SRR R
ZRH A ESR A7 BT A N IR L R T . 20uF 2= 100uF SE I A EE 2 DL D] I
A BT R AR A ] PR N P AR E

A, HTHMARGESEFED, ERIERITIHERRANERS . BRIESERE LR, BN S SEARE
EVAN ETR BN — S50 . AN-2162 : BB B VR B R #5165 EMI i@ N T 4L 7 — S R
KR 25 BT A\ S I 28 I A S FH 2

TER ST B 2% 0 N i 5 FH R A5 e A0 2% (TVS)e —ZSUb B8 B A /e /g et (SR 2R ) o T
AW BEE SRS, 3 TVS Ak E | 87 B ERFRE AR ERAE. R ZEE/DN T2 )4 H B
HE, D)% HY R 2R S o B TR B N SR O . PP 24 I B FEVR T B S IR IR B .

8.4 iR

8.4.1 H/F7EH

AT ER/BERE ST PCB A& Taedlid ittt m s &2 cEE, PCB fiAA R A AN R A /I
BRI R HE T R . B4 He s IR , PCB fi A B L E kB R @i it ik s A r=. st |, fa

JEE ) EMI PEREAEIR KRR BT PCB Afii i fEFEREHEs T, okt PCB Thfg2 i — P M A R
AR BRI IR | A 8-22 PR, IR ARBKBRS L , AL R AOE I N Al Re P AR KBRS B . X
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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 A AR HEK . ] 8-23 E7n T LMR60450-Q1 JSH o A i AT /i

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 8-22. BAREHIE 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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REEL DIMENSIONS

|

TAPE DIMENSIONS

[ KO [« P1—
olo & oo & O & T
o 0 & BOVlV

Cavity

Thole

Dimension designed to accommodate the component width

Dimension designed to accommodate the component length

Dimension designed to accommodate the component thickness

Overall width of the carrier tape

Reel
Diameter
A0
BO
KO
v W
i P1

Pitch between successive cavity centers

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

o O O O O O O O O

Sprocket Holes

I I
T T
Q1 : Q2 Q1 : Q2
d==q-=1 t-—1T-—1-IH
Q3 | Q4 Q3 | Q4 User Direction of Feed
| W 4 | v
T T
=
Pocket Quadrants
g 2% B el sPQ kg ﬁgﬁ“ A0 BO KO P1 w Pin1
el . E % (mm) ) (mm) (mm) (mm) (mm) (mm) SR
WQFN-
LMR604503SVBCRQ1 | o ¢ VBC 9 3000 180 8.4 225 28 1.1 4 8 Q1
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TAPE AND REEL BOX DIMENSIONS

il HERR HERE M| SPQ | KE(mm) | FE(mm) | ®E(mm)
LMR604503SVBCRQ1 WQFN-FCRLF VBC 9 3000 210 185 35
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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~

ﬁj

i

.k

+ N
0.01
0.00 (0»1)4 ~—
SECTION A-A
TYPICAL

0.01_|
0.00 o ol 0@
>~ S|l oae ~
sls Sl gs P
xX X X < x x
0 395 © N N oW N 2X 0.25
X 0.205 @ 225>§ [ — ‘ \ 0.15
$01@CAB \ | ‘5 & (0@ (ClAlB
0.05 | L 0.050 |C
0923 — ‘S}_{
* [ T |
ax 055 || EE— — {0525
(0.18) TYP ; 0.35 I
- ! M oss
0.000 PKG ¢ + 025
2 | I
0.5 J |
0.4 ‘ EE’ ——{0.525]
|
0.928 —
w0 G
PIN 1 IDJ %F
(#5°X01) 0.3 0.35
6X 5 2X 25

&

&

0.1@ |C|A|B
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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VBCO0009A

EXAMPLE BOARD LAYOUT
WQFN-FCRLF - 0.7 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

3X (1.2)
2X (0.725)

3X (1.451)

} _

(1.126)

L

1
(0.928) —— —

METAL UNDER
SOLDER MASK

21
Q000 PKG ¢ ———+— -

0.05 MAX
ALL AROUND

EXPOSE
METAL

NON SOLDER MASK
DEFINED
(PREFERRED)

SOLDER MASK:
OPENING\ ,,,,,,,,,,,,,,,

—0.000 PKG ¢
2X (0.7)
(0.875)
5X (1.2)

© - 2X(0.075)
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|
IR 4--

™

-
\K
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- — L

(1.126) T 2X (0.2)
3X (1.451) T’“
2X (0.25)
4X (0.25) 2X(0.3)

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN

METAL EDGE

T ~—_SOLDER MASK
OPENING

SOLDER MASK DETAILS

SCALE: 30X

0.05 MIN
ALL AROUND -~
\
i | METAL UNDER
i / SOLDER MASK
! I
| |
EXPOSED/
; T SOLDER MASK

METAL
OPENING

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
o
& 50
s = g & s &
= S g S g S8 <
5 &= S s ¥ B
9 8
3X (1.451) —
(1.126) | B
(0.928) R
METAL UNDER i
SOLDER MASK
! —— (0.525)
(0.41) —l ||
R — I i i (11)
2 | [ B 7\ A
0,000 PKG ¢ ——— - — < - — - (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%
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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
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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
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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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PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
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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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